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Acerca de este libro 


Esta es una copia digital de un libro que, durante generaciones, se ha conservado en las estanterías de una biblioteca, hasta que Google ha decidido 
escanearlo como parte de un proyecto que pretende que sea posible descubrir en línea libros de todo el mundo. 


Ha sobrevivido tantos años como para que los derechos de autor hayan expirado y el libro pase a ser de dominio público. El que un libro sea de 
dominio püblico significa que nunca ha estado protegido por derechos de autor, o bien que el período legal de estos derechos ya ha expirado. Es 
posible que una misma obra sea de dominio püblico en unos países y, sin embargo, no lo sea en otros. Los libros de dominio publico son nuestras 
puertas hacia el pasado, suponen un patrimonio histórico, cultural y de conocimientos que, a menudo, resulta difícil de descubrir. 


Todas las anotaciones, marcas y otras señales en los márgenes que estén presentes en el volumen original aparecerán también en este archivo como 
testimonio del largo viaje que el libro ha recorrido desde el editor hasta la biblioteca y, finalmente, hasta usted. 


Normas de uso 


Google se enorgullece de poder colaborar con distintas bibliotecas para digitalizar los materiales de dominio püblico a fin de hacerlos accesibles 
a todo el mundo. Los libros de dominio püblico son patrimonio de todos, nosotros somos sus humildes guardianes. No obstante, se trata de un 
trabajo caro. Por este motivo, y para poder ofrecer este recurso, hemos tomado medidas para evitar que se produzca un abuso por parte de terceros 
con fines comerciales, y hemos incluido restricciones técnicas sobre las solicitudes automatizadas. 


Asimismo, le pedimos que: 


+ Haga un uso exclusivamente no comercial de estos archivos Hemos diseñado la Búsqueda de libros de Google para el uso de particulares; 
como tal, le pedimos que utilice estos archivos con fines personales, y no comerciales. 


+ No envíe solicitudes automatizadas Por favor, no envíe solicitudes automatizadas de ningün tipo al sistema de Google. Si está llevando a 
cabo una investigación sobre traducción automática, reconocimiento óptico de caracteres u otros campos para los que resulte util disfrutar 
de acceso a una gran cantidad de texto, por favor, envíenos un mensaje. Fomentamos el uso de materiales de dominio püblico con estos 
propósitos y seguro que podremos ayudarle. 


+ Conserve la atribución La filigrana de Google que verá en todos los archivos es fundamental para informar a los usuarios sobre este proyecto 
y ayudarles a encontrar materiales adicionales en la Büsqueda de libros de Google. Por favor, no la elimine. 


+ Manténgase siempre dentro de la legalidad Sea cual sea el uso que haga de estos materiales, recuerde que es responsable de asegurarse de 
que todo lo que hace es legal. No dé por sentado que, por el hecho de que una obra se considere de dominio püblico para los usuarios de 
los Estados Unidos, lo será también para los usuarios de otros países. La legislación sobre derechos de autor varía de un país a otro, y no 
podemos facilitar información sobre si está permitido un uso específico de algün libro. Por favor, no suponga que la aparición de un libro en 
nuestro programa significa que se puede utilizar de igual manera en todo el mundo. La responsabilidad ante la infracción de los derechos de 
autor puede ser muy grave. 


Acerca de la Busqueda de libros de Google 


El objetivo de Google consiste en organizar información procedente de todo el mundo y hacerla accesible y útil de forma universal. El programa de 
Büsqueda de libros de Google ayuda a los lectores a descubrir los libros de todo el mundo a la vez que ayuda a autores y editores a llegar a nuevas 


audiencias. Podrá realizar búsquedas en el texto completo de este libro en la web, en la página|ht tp: //books.google.com 


This is a reproduction of a library book that was digitized 
by Google as part of an ongoing effort to preserve the 
information in books and make it universally accessible. 
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https://books.google.com 
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ELECTRICAL CABLE MAKERS AND ENGINEERS, 


Works: PRESCOT, HELSBY, and LIVERPOOL. 
Head Office: PRESCOT, LANCASHIRE. 
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“METROFLAM” arc LAMP 


13 the Ideal Lamp for STREET, DOCK, RAILWAY AND WORKS LIGHTING. 
80 HOURS STEADY BURNING at One Trim. Never Fails, Mechanism needs no Cleaning. 
LOWER RUNNING COSTS are obtained with this Lamp than any other FLAME АВС LAMP. 


No intervals of darkness during the run, however long. 


When Trimming our Lamp the unused carbon is not thrown away ; it is all used, thereby 
saving probably 20 per cent. on carbon costs alone. 


FELTEN & GUILLEAUME CARLSWERK ACT.-GES., Mülheim-on-Rhine. 


SINGLE, CONCENTRIC, 


Electric Cables for All Purposes, 7*7 


Arrangements at our Works to 
test Cables up to 120,000 volts, 
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А FEW OF THE LARGER TUDOR BATTERIES 
— . IN THE UNITED KINGDOM :- - | 
| | No.of Capacity т 

Charing Cross Co. о ИТ 14,200 
Manchester Corporation - - 6900 
Lancashire & Yorkshire Railway 5400 
Kensington & Knightsbridge Co. | 4900 
Newcastle-upon-Tyne Supply Co. 4500 
Salford Corporation 4275 
Great Western Railway о 2500 
Glasgow Corporation 2350 
Cardiff Corporation 2330 
Pilkington Bros., Ltd. 20 
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TUDOR ACCUMULATOR CO., Ltd., 


119, VICTORIA STREET, LONDON, S.W. = T || 


‚ TRLBORANS: SUBCONICAL LONDO a 
Mabie: DUKINFIELD, near MANCHESTER. TELEPHONE: VICTORIA 2600. 
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VOLUME LXVIII. 
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ALSO 


s THE ELECTRICIAN” 
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UPPLEMENT TO "THE ELECTRICIAN,” APRIL 19, 1019, 


INDEX TO 


VOL. LX VIII. 


(Second Series.) 


" THE ELECTRICIAN.” 
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SUB-HEADINGS IN GENERAL INDEX. 


SPECIAL INDEXES. 


"COMMERCIAL AND INDUSTRIAL SUPPLEMENT. 9 


‘Municipal, Foreign and General Notes 


Companies’ Meetings, Reporta, Dividends, 
Statutory Returns, &c. ..................... 

Companies (New Electrical, &c.) Registered 

* Entries in these acce ar not included in the 
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apte 


Heavy figures denote that the subject 
matter is а ''Leeding Article” or in 
the ‘Editorial Notes.” When the 
sign (С) 18 placed after a title № sig- 
nifles that the article in question ap. 
peared in the Correspondence columns. 


A 


Аз: Етт. C. A : Elec. Driving of Rolling Mills, 
$30, (Discussion) 605, 670, 731 

Acaiemie des Sciences, 539, 579 

A:.ient on Lancashire and Yorkshire Rail- 
war, 658 

Axiant, Tramways [L.C.C.] 193, [Smeth- 
@ict}, 291, (Mossiey] 447, [Rawtenstali] 521. 
Mossley] 743, 755 


ACCOUNTS— 


B:iiferd, 36 
Ее, 36 
М ilestoro', 37 
Q.2:am, 37 
Pontypridd, 37 


Accounts, Analysis of, [Wolverhampton Trams] 
7. |M:illesbro:eh] 43, 47, [L.C.C. Trams] 
86. 90. i Manchester) 248, [Edinburgh] 294, 
Underground Railways of London]. 336 

Accumulator, Effect of Low Temperature on 
tne Aixaline, 165 

Acumulator Omnibuses, 849 

A-L2gNBROOKE, С. L.: Dielectrics in Alter- 
nating Fields, 898, 829 

ALEXANDERSON, E. F.: 

Induction Machines for Heavy Single-phase 
Motor Service, 381 

Maenetic Properties of Iron at Frequencies of 
200,000 per Second, 799 

Ат:імонам, С. C.: Elec. Cooking (C), 605 

Alloys, Note on the Nomenclature of, 619 

Alloys of Aluminium and Zinc, 3 

a- Particles, Note on the Scatterine of, 702 

Al'ernatine to Direct Current, New Method of 
Convertine, 351 

Alternator, 5.000 kw. Curtis Turbo-, 1051 

Amnere, International in Absolute Measure, 
Determination of [ Коза], 607 

AÁNSERMANN, W. : Measurement of Slip of 
Asynchronous Motors, 1022 

Árpo:ntments Board, Civil Engineers’, 783 

Arcs, Hieh-tension Alternatine, 165 

Arc Lamps, Radiant Efficiency of, 165 

Are Lamps for Ornamental Street Lighting 
{Halvoison), 716 

Arc Lights on a Lightship, 659 

Ashcroft, Memorial to Prof., 745 

Азнтом, А. W.: Condensers and Metal Fila- 
ment Lamps (С), 439. 561. 604 + 

Association of Consulting Engineers, 308, 419, 
459. 562, 587. 634. 700, 719. 745 

E tiom of Mining Elec. Engineers, 5, 219, 


Austin, А. О.; 
Insulator, 47 
AUSTIN, L. W.: Some Quantitative Experi- 
P in Long-distance Radio-telegraphy. 


Australian Association of British Manufac- 
turers, 1041 

Automobile, High-speed Elec., 418 

Auxiliary Plant for Power Stations [Finch], 957 


Avalanche on the Cascade Tunnel Elec. Rail- 
way, 96 


High-efficiency Suspension 


8 


с D.: Wireles Station in Duplicate 
Bacteria, Elec. Conductivity of, 1039 
p Г s Te Elec. Engineering 
a - 
Bites 7 ene erie: Watt College, 
Ly, T. F.: Вес. Е i 
and Billes 75, urnace fo\ Heating Bars 


General Alphabetical Index. 


BANKRUPTCIES — 


38, 79, 119, 158, 200, 237. 234, 326, 369, 
411. 450, 530, 570, 613, 652, 694, 739, 775, 
817, 857, 898 


Battery, Effect of Low Temperature on the 
Alkaline Storage, 165 

BAUMANN, K.: Recent Developments in Tur- 
bine Practice, 662, (Discussion) 706 

Beattie, R., and Gerrarp, H.: Method of 
measuring Permeability by Means of Alter- 
nating Currents, 436 

BELL, L.: Heterochromatic Photography, 840 

Birmineham and District Elec. Club, 661 

Boiler Explosions. Kitchen, 701 

Boilers, Large, 535, 559 

Boosters, Automatic Reversible Battery [Ran- 
kin.] 273, 290. 303, (Discussion) 357 

Boron, On the Spectrum of. 208 

BousrieLD, W. R. ( see Glazebrook. R. T.) 

Brass, Corrosion of, with Special Reference to 
Condenser Tubes, 3 

B&ESLAUER, M.: New Elec. Reducing Gear, 
681, 899. 704 

British Association. 826 

British Elec. and Allied Manufacturers’ Associa- 
tion, 827, 999 

Briehton University College. Proposed, 377 

British Elec. and Allied Manufacturers’ Associa- 
tion, 278 

British Science Guild. 129, 459, 785 

Burgess, А. F. (see Jolley. A. C.. 254) 

BuRNAND, W. E.: Low Rates and the Develop- 
ment of the Central Station Servic2, 919, 953 


© 


Cable, Laree Н.Т. Submarine, 393 

Cabs, Motor, in Berlin, 907 

Cadmium, Employment of, in Metal Filament 
Manufacture, 536 

CAMPBELL, D. F.: Proeress in the Electro- 
metallurgy of Iron and Steel, 149 

Capstans. Modern Desiens of Elec., 96, 134 

Carbon, Elec. Current from. at High Tem- 
peratures [ Harker]. 783, 964 

Carney, Н. А.: Cooling of Elec. Machinery, 
727 

CATANI, К. : Applications ofsElectricity in the 
Metallurzical Industry of Italy, 429 

Catenary Experiences. D.C., 432 

Call Testing, Dry (Pritz], 14 

Cell, Two-Volt Dry. 164 

Cementite, Magnetic Transition Temperature 
of (Smith, White and Barker]. 730 

Central Station Service, Low Rates and Deve- 
lopment of [Burnand], 919 . 

“ Central " Students in the United States, 291 

“ Central, The," 456 

CHALKLEY. А. P.: Recent Developments in 
Diesel Engines for Dynamo Driving, 52 | 

CHAPMAN, F. T.: Calculation of Shunt Field 
Coils, 389 

Chicago. Large Load at. 759 

Christiania, Elec. Energy for, 292 . 

Circuit-breakers, Tests of Oil [Merriam]. 471 

City and Guilds of London Institute, 291 

Crayton, A. E.: Dynamo Elec. Machines, 
974, 1097 

Coal-cutting матау саа 

Coalfields, Notes on the Scottish. 

Coal Strike, 824, 865, 882, 907, 928, 954, 998, 
998, 1038, 1040 
CoBLENTZ, W. W.: 

pile, 924 | 
Coils, Calculation of Shunt Field [Chapman], 
389 


Coils of H.T. Machines, New Process for In- 
sulating [Everest] (C), 766 

Collieries, Electricity in. 253 

Collieries, Mechanical Design of Elec. Plant 
usually found in, 783 


Bismuth-Silver Thermo- 


3 


Соны. A. G.: Degradation of Accumulative | 


Energy, 793 
lour Discrimination by Artificial 
| Ritchie], 578, 593 

Commutation, Theory of, and its Application to 
Interpole Machines [Lamme], 609, 625 

Commutator Machines, Flashing Over on 
[Firth], 970 

Companies Wound Up, Dissolved, &c., in 
1911, 524 

Condensers and Metal Filament Lamps. 331, 
356. 374, 403 [Ashton] (С) 439. |Marchem] 
(С) 484, 519, 604, [Маусоск] (С) 518. 686, 889 

Condenser Tubes, Corrosion of, by Contact 

Condenser Tubes, Corrosion of Brass, 3 
with Electro-Negative Substances, 609 

Conduct, Professional, Rules [Dykes] (C), 270 

Connections to Elec. Supply Works, 723. 

Coneresses, International. 104 (see also p. 103) 

Coneress of Pure and Applied Chemistry, 377 

Congress of Universities, 209 

C5NNBR, С. C. (see Edwards. E. J.) 

Contractine. The Question of. 194 

Converting Alternating to Direct Current, New 
Method of, 351 

Cocke. С. H.: Application of Elec. Motors to 
Cotton Mill Machinery (Textile Issue), 5 

Cooking, Elec. (Allincham] (C), 604 

Cooking, Elec., in London. 207 

Cookine, Elec., on a Train. 457 

Cooking, Present Position of Elec., 22 

Copper Refinine Processes, Modern. 153 

Cords, Flexible Elec., for Factories and Work- 
shops (Textile I5sue), 89 

Corrugation, Causes of Кай. 659 

Corrugation, Rail, 1037, [Schwartz and Cun- 
Пеј 1045 

Corrugation Rail [Pellissier]. 221 

Cotton Mill. Elec. Driven, Yorkshire (Textile 
Issue), 77 

Cotton Mill Machinery, Application of Elec. 
Motors to [Cooke] (Textile Issue), 5 

CRAvATH, J. R.: Illumination for Reading 
required by Different Eyes, 482 

CRowLEv, J. F.: Electricity in Textile Fac- 
tories (Textile Issue), 20 

Crystal Palace School of Епеіпеегіпе, 419 

Cun irre, К. C. : see Schwartz, A. 

Currents, Magnification of Elec., 537 


Light 


Darsin, D. : Operating Characteristics of the 
Umbrella Type of Aerial, 1042 

Dawson, P.: Future of Railway Electrifica- 
tion, 394, 398 

Denton, F. M. : A.C. Vector Diaerams (С). 979 

Dew, W. E.: Novel Mine Equipment (C), 643 

Dick Kerr Engineerine Society, 167 - 

Dielectric Losses, Measurement of, by means 
of the Wheatstone Bridee [ Waener]. 483 
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Chili Telephone, 572 
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Church Stretton Elec. Supply, 40, 992 

City & South London Railway, 614, 653, 694 
City Elec. Light (Brisbane), 81 

City of Birmingham Tramway, 81 

City of Buenos Ayres Tramways, 739 

City of Carlisle Elec. Tramways. 1074 

City of Ely, Elec. Light & Power, 850 

City of London Elec. Lighting, 412, 921, 914. 
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Cleveland & Durham Elec. Power, 286 

Clontarf and Hill of Howth Tramway, 654 

Clyde Valley Elec. Power Supply, 121 

Compania d'Electricidad de la Provinciade 
Buenos Aires, 370, 412 

Concordia Elec. Wire, 850 

Cork Elec. Tramways & Liehting, 1072 

Consolidated Elec., 202 

Consolidated Саз, Elec., Light & Power of 
Baltimore. 452 

Consolidated Signal, 160 

Constantinople Telephone, 286 

Continental Synd. of Poulsen Radio-Tele- 
graphy, 202 

Cordoba Light, Power & Traction, 240. 285 

Corona Lamp Works, 40. 122. 328, 412, 654 

Costa Rica Elec. Lieht & Traction, 411, 8:0 

County of Durham Elec. Power Distribution, 
860, 946, 1072 

County of London Elec. Supply, 82, 8*0, 901, 
944. 1074 

Cuba Submarine Telegraph, 40, 81, 120 

Davis & Timmins. 902 

Davis Elec., 122, 922 

D :lagoa Bay Development, 121. 160 

Deutsche Gasgluhlicht Gesellschaft, 201 ` 

D :utsche Ubersezeische Elektricitats, 740 

Dick, Kerr, 286 

Direct Spanish Telegranh, 992. 947. 990 

Direct United States Cable, 82, 614, 1074 

Direct West India Cable, 492 

Diese] Engine. 992, 1074 

Douglas Southern Elec. Tramways, 412, 86? 

Drake & Gorham, 39 

Dublin & Lucan Elec. Railway, 654, 818 

Dublin United Tramways, 572, 695. 776 

Dundee, Broughty Ferry & District Tram- 
ways, 

Eastern Extension, Australia & China Telsgraph 
201. 238. 412. 572 

Eastern Telegraph. 201. 237, 412 

East London Railway, 614, 695 

Edison & Swan United Elec. Light, 121, 159 

Edmundson's Elec.. 740 

Elec. Advertising, 902 

Elec. Construction, 654 

Elec. Distribution of Yorkshire, 777 

Elec. Installations, 740, 902 

Elec. Light & Power Supply (Sydney), 1034 

Elec. Supply of Victoria, 240, 948 

Electrical & Engineering Supplies, 285 

Electrical Power Storage, 40 

Electrolytic Alkali, 202, 240 

Electromobile. 452, 532, 654, 860 

Elektricitits Gesellschaft vorm. Schuckert, 614 

Engineering Instruments, 654 

English Elec., 82. 285, 532 

Evered & Co., 1032. 

Everett, Edgcumbe, 370 

Evershed & Vignoles, 820 

Falkirk Elec. Construction, 858 

Farnham Gas & Elec., 818 

Ferranti, 81, 121, 492 

Fife Tramway, Light & Power, 777 


Folkstone Elec. Supply, 1032 

Foote & Milne. 370 

Footscray Elec. Supply, 122 

Foster Eneineering, 286 

Galloway, 947 

Gateshead & District Tramways. 901. 947. 1032 

Giant's Causeway, Portrush and Bush Valley 
Tramway, 858 

Globe Telegraph & Trust, 370, 902 

Glover, W. T., 947. 991 

Great Northern & City Railway, 653 

Great Northern Telegraph. 1073 

Greenock & Port Glas:ow Tramways, 947.992 

Grimshaw, Baxter & Elliott, 40 

Grindell-Matthews Wireless Telephone, 81 

Guernsey Railway, 777 

Guildford Elec. Supply, 1073 

Hadfield Steel Foundry. 370 

Halifax & Bermudas Cable, 286, 492 

Hamburg Tramways, 992 

Harrow Elec. Light & Power, 858 

Hawkes, O. C., 901 

Helsby Wireless Telegraph. 451 

Henleys (W.T.) Telegraph Works, 860, 902, 945 

Hobart Elec. Tramway, 452 

Hove Elec. Lighting, 858 
Huelva Gas & Elec., 992 

Hunslett Elec. Pottery, 1034 

Hurst. Nelson, 202 

Hutchins, F., 370 

Imeson, Finch. 82 

Imperial Tramways, 286. 739. 818 

India Rubber, Gutta Percha & Telegraph 
Works, 412. 451, 1034 

Indo-European Telegraph, 40 

Isle of Thanet Elec. Tramways & Lighting, 369 

Isle of Wieht Elec. Light & Power, 947 

Jackson, P. R., 1032 

Jackson. McConnan & Temple, 370 

Jandus Arc Lamp & Elec.. 202 

Jarrow & District Elec. Traction, 1073 

Johnson & Pnillips, 202 

Kabelfabrik Duisburg, 1034 

Kaleoorlie Elec. Tramways, 40, 240. 452, 654, 
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Kaministiquia Water & Power, 614 

Kensineton & Knightsbridge Elec. Lighting, 
818. 899 

Kesnor. Т.. 572 

Kilowatt Publishing, 902 

Lamploueh & Son, 40 

Lanarkshire Tramways. 695, 819 

Lancashire United Tramways, 819. 858 

Liverpool District Lighting, 992, 1032 

Liverpool Elec. Cable, 860 

Liverpool Overhead Railway. 653. 739, 777 

Llandudno & Colwyn Bay Elec, Railway, 572, 
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Llanelly & District Elec. Light & Traction, 777 
Llangollen & District Elec. Light & Power, 82 
London & North-Western Railway, 777 
London & South-Western Railway. 777 
London, Brighton & South Coast Railway, €95, 
739 
London, Chatham & Dover Railwa’. 695 
London Elec. Riilway. 614, 653, 739 
London. Elec. Sapply, 777. 857 
London Elec. Tr:atm»nt, 202 
London General Omnibus, 572. 654 
London United Tramways, 653, 695 
Lymineton Elec. Light & Power, 1032 
Machine Tool & Engineering Association. 572 
Mackay Companies. 819, 860. 991 
Madras Elec. Tramways. 40, 82. 160, 285, 370, 
452. 532, 740, 947, 991, 992 


Manaos Tramways and Light. 285, 327 
Manila Elec. Railroad & Lighting. 412, 948 


! Mansfield & District Tramways, 
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Мапх Elec. Railway, 412, 452 

Martro, 820 

Marconi Wireless Telegraph, 81, 122, 240. 492 

Marconi Wireless Tele:ram (America), 1034 

Maschinenfabrik Oerlikon, 8l 

Mather & Platt, 819. 858 

Melbourne Elec. Supply, 370. 412 

Melksham Elec. Supply, 328 

Melton Mowbray Elec. Light. 947 

Memoranda, 40, 82, 122, 160. 202, 240, 286, 
328, 370, 412, 452, 492, 532, 572, 614, 654, 
696. 740, 778, 820, 860, 902, 948, 992. 1134, 
1074 

Mersey Railway, 739, 819 

Metalite. 860 

Metropolitan District, 614, 654, 740 

Metropolitan Elec. Supply. 902, 947, 989 

Metropolitan Elec. Tramways, 1032 

Metrovolitan Railwav. 654. 695 

Mexican Light & Power, 572, 1034 

Midget Elec. Lamp, 572 

Midland Elec. Corpn. for Distribution, 860 

Mirrlees- Watson, 860, 948 

Montevideo Telephone, 81. 121 

Montreal Light & Power, 82, 614 

Montreal Street Railway, 160, 286 

Morecambe Tramways, 286 

Morris & Lister, 820 

Munster Elec. Lighting, 286 

Nairobi Elec. Power & Lighting, 327, 492, 992 

Nalder Bros. & E 286 

National Elec. Supply, 8 

National Telephone, 412, 32, 971, 902, 1034 

National Telewriter, 81 

New Phonorhone Telephone. 328 

New Rapid Elec. Printing. 532 

New St. Helens & District Tramways, 160 

New Transport. 992, 1073 

Newcastle & District Elec. Lighting, 992, 1073 

Newcastle-upon-Tyne Elec. Supply, 860, 947, 
1033 

Newmarket Elec. Light, 1033 

Newtons, 328, 902 

Norddeutsche Ssekabelwerke, 992 

B Metropolitan Elec. Power Distribution, 
94 

North of Scotland Elec. Light & Power, 1033 

Northallerton Elec. Light & Power, 869, 948 

Northampton Elec.. Lieht & Power, 778, 859 

Northwich Elec. Supply, 819 

Norwich Elec. Tramways, 160 

Nottinghamshire & Derbyshire Tramways 
Development, 122 

Notting Hill Elec. Lizhting, 859. 899 

Oriental Telephone & Elec., 40, 1034 

Oxford Elec., 859, 948 

Ozonair. 860 

Paisley District Tramways. 778, 859 

Para Elec. Railways & Lighting, 819 

Pennsylvania Water & Power. 819 

Perth (W. A.) Elec. Tramways, 412 

Pontelec Welding Patents, 902 

Potteries Elec. Traction, 1033, 1073 

Power Accessories, 122 

Power Gas. 452 

Provincial Tramways, 240. 285 

Puebla Tramway. Lieht & Power, 1033, 1073 

Ransomes, Sims & Jefferies, 948 

Reason, 572 

Rees Roturbo Mfg., 948 

Reuter’s Telegram, 1033, 1074 

Richardsons, Westgarth, 285, 369 
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Rio de Janeiro Tramway, Light & Power, 
122, 286. 328. 492, 532, 902. 1034 
St. Austell & District Elec. Lighting & Power, 


40 
St. James' & Pall Mall Elec. Light, 654, 740,776 
Salisbury Elec. Light & Supply, 1033 
Sao Paulo Tramway, Licht & Power, 860 
Scarborough Elec. Supply. 819 
Scott (E.) & Mountain, 492 
Seale, Austen & Barnes, 452 
Shawinigan Water & Power. 532 
Sheerness;& District Elec. Power & Traction,614 
Siemens & Halske, 328 
Siemens-schuckert Elektricitats Werks, 328 
Sloan Elec., 40 
Slough & Datchet Elec. Supply. 1034 
Smithfield Markets Elec. Supply, 6%, 778 
Solium Elec., 370 
South London Elec. Suprly. 740, 948, 989 
South Metropoiltan Elec. Light & Power, 819, 
859 


Southport Tramways, 1074 

South Wales Elec. Power Distribution, 992 

Spaenoletti, 860 

Staniar Clegg, 532 

Stearn Elec. Lamp. 40 

Stewarts & Lloyds. 902, 992, 1074 

Submarine Cables Trust, 1074 

Sunderland District Elec. Tramways, 160, 532 

Supplier's Construction, 860 

Switchgear, 202, 412 

Switchgear & Cowans, 328 

Tata Hydro Elec. Supply. 328 

и Construction & Maintenance, 819, 
98 

T. F. Synd., 286 

Toronto Railway, 1034 

Trowbridee Elec. Supply. 40 

Tynemouth & District Elec. Traction, 1074 

Tyneside Elec. Development, 819 

Tyneside Tramways & Tramroad. 778, 902 

Underground Elec. Railways of London. 572, 
778, 859 

United Alkali, 1074 

United Elec. Tramways of Monte Video, 412 

United Liehting & Maintenance. 286 

United River Plate Telephone, 370, 412 

Universal Light & Sign. 370 

Urban Elec. Supply, 654. 740, 1034 

Venezuela Telephone & Elec. Appliances, 286 

Vera Cruz Elec. Light, Power & Traction, 948. 
992. 1003 

Vickers, 948. 1034. 1074 

Warren Beattie, 328 

Waste Heat & Gas Elec. Generating Stations, 
819, 902 

Watson, Foego. 202 

Waygood, R., 370 

Wemyss & District Tramways, 992 

West. A., 740 

West African Telegraph, 202 

Western Telegraph, 160. 202, 239. 412, 902 

Western Union Telegraph. 40, 122, 452, 532. 997 

West India & Panama Teleeraph, 160, 202, 239 

Westinghouse Elec. Mfg., 1034 

Westminster = Supply, 819, 857 

White, J. G.. 

Willans & Rien. 39, 572 

Winnipeg Elec. Railway, 452. 1034 

Yorkshire Elec. Power. 740. 820 

cee ne (West Riding) Elec. Tramways, 572, 


NE (Woollen District) Elec. Tramways, 


"Z" Elec. Lamp Mfg., 412, 532 
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Allen & Grosse, 122 

Amazonas Engineering, 820 

Ashton, H. M., 328 

Aston Construction, 370 

Automatic Telephone Mfg.. 328 
Ballinamallard Elec. Light & Power Supply,452 
Barker Patents, 572 

Boddy, С. М, 820 

Bill. S., 992 

Brilliant Arc Lamp & Eng., 696 

British & Overseas Engineering Synd., 778 
British Arc Welding. 948 

British Elec. Tanning Synd., 202 

British Maxa, 370 

Brolt, 492 

Brompton & Kensington Accessories, 948, 99] 
Cantie Switch, 820 

Cara Tramway, Light & Power, 452 
Carburetters, 240 

Carrara Versilia Elec. Railway & Power, 452 
Carr, Oswald, 370 

Cassy, D. W., 654 

Cebu Synd., 122 

Central Heating, 1034 

Clarke, T.. 532 

Clevedon & District Elec. Supply, 40 
Collings-Bishop, 948 

Constant Vacuum Carburrettor, 492 

Cortin, J., 160 

Coverwell, 286 

Crisp Engineering, 240 


Dent & Co. & Johnson, 1074 
Derry-M22k. 492 

Dimminz Switch2s, 202 
Dynamic Thermometer, 370 
Economic Packing, 249 

Elec. Blasting Apparatus, 1034 
Elec. Joinery. 1034 

Elec. Lamp Rgenerators, 992 
Elec. Speller, 859 
E'ectromod le, 240 

Etti, C. Е.. 948 

Fietcher’s Elec. Fittings, 902 
Fietcher. Jackson, 740 
Foreign Construction Synd., 
Fox. 696 

Fuller, J. C., 902 

G*neral Engineering, 82 
Giband Magneto Co. (Eneland), 452 
Grice (Wm.) & Sons. 122 

Griffiths, Beddoes & Bray, 1034 
Hadley Engineering, 328 
Hallamshire Elec., 992 
Harvey Electrochemical, 
Hish Peak Magneto, 492 
Holmquist Elec., 412 
Homer Earphone, 740 
Honiton & District Elec. Suo?ly, 82) 
Hvdro-Elec. Lift &.Crans, 625 
Illuminated Advertising Screens, 210 
Imeson, Finch, 869 

Indicating Fuse & General Mfg., 452 
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Inshaw Rotary Engine Synd., 452 
Italian Concessions, 122 
Kent, Mitchell, 328 
Laughton, Н, 572 
Lawson, J., 1034 
Leeds Elec , 240 оф 
Leominster Elec. Supply. L 
London Elec. Treatment, 
Lon rome, 820 
Lone & Crawford, 82 
Maior, Stevens & Coates, 696 
Manorhamilton & District Elec. Light, 202 
Massey, В. & S., 1034 
Mechanical Sodales 122 
Melksham Elec. Supply, 202 
Mirfield Garage & Elec. Works, 654 
Modern Kitchens. 902 
Morgan, Thos., 328 
М. К. W. Synd., 869 
Natioaal Carbide, 492 
National Ottoman Synd., 370 
Nayloreraph, 778 
Nol, E.. 614 
North- Eastern Elec. Smelting, 370 
Ormskirk Elec. Supply, 40 
Parana, 492 
Patent Brake Blocks, 40 

erak Hydro-Elec. Power, 1074 
Pintsch's Elec. Mfg., 614 
Plantation Supplies, 820 
Pollard, F., 160 


Progress, 1034 
Rayner, W. H., 492 

Reno, 82 

Retia Mining. Power & Railway, 240 
Richmond, Turner, 820 

Romolite, 286 

Scholey, 40 


! Scottish Tube, 1074 


Slaughter. 370 
Spanish & General Wireless Trust, 820 
Speedometer, A. T., 948 


' Stoffel's Elec. Switch, 820 


Surety Casket. 492 

Switchgear & Cowans, 122 
Telephone Accessories, 740 
Telephone Duplicating Recorder, 614 
Thursfield, С. J., 902 


' Titan Lift, 859 


Tramways (M.E.T.) Omnibus. 614 
Tramways Third Party Assuranc», 202 
Universal Accumulators, 532 
Universal Cheap Cables, 202 

Venner Siens, 740 

Walkerdine, W.. 286' 

Water, Gas & Power Undertakings, 160 
Watson, Fogeo, 40 

Wells, C. F.. 202 

Whisperphone. 532 

Winscombe Elec. Light & Power. 82 
Winslee Engineering & Clutch, 40 
Worsley & Page, 452 
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MN 
Hysteresis Torque in Induction Motors. 

DvniNG the past few vears much has been written, both 
controversial and otherwise, especially in Germany, upon 
the behaviour of the torque produced in induction motors by 
the hvsteresis of the rotor. The origin of this torque is 
the phase displacement between the M.M.F. (or current) 
and the flux it produces, known as the hysteretic angle of 
advance—an expression due to Steinmetz. This torque 


remains constant at all speeds, except at svnehrorism, 


where it changes its sign. The reversal of sign at svn- 


chronism seems to represent an unstable condition—called 
in Germany the “ Hysteresissprung.” According to the 
relative position of the flux and M.M.F., the machine may 
thus act as motor or generator, when running at synchronous 
speed. Below synchronism, the hysteresis torque tends to 


SCIENCE AND FINANCE. 


1861; Second BSeriss (Weekly), 1878. 


—ÀÁ 
Lr 


PRICE SIXPENCE (у Р 
Abroad 94., ог 18 cents, or 90с.,ог 80р/. __ 


TE 


make the machine run as a motor; above, as a generator. 


The torque, however, is very small, so that the hysteresis 
motor has not a large scope. The principle has been 
adopted, nevertheless, for alternating-curcent meters and 
very small motors ; also for hysteresis testing apparat'is, 
—— 
IN another part of this issue we publish ап article on 
" Rotor Hysteresis in. Polvphese. Induction Motors" by 
Prof. D. Ковектхох, in which. certain. suggestions аге 
put forward for taking advantage of the fact that the 
hysteresis torque does not represent loss. Thus he advo- 
vocates the use of a cheaper quality of iron, instead of ex- 
pensive low hysteresis прп, for the rotor stampings. Such 
a proposal, however, 1з scarcelv feasible in all cases; for 
example, in small types where the rotor stampings are 
usually punched out of the stator stampings. Nevertheless, 
the subject is of interest even for its scientific value. and 
will well repay a careful study for tls reason alone. 
ре 


lramway Track Construction. 


Іт is rather curious that at the present time the part of. 


the equipment of an electrie tramway which is the least 
satisfactory, and which requires most attention, is the 
track, the greater weight and speed of electric cars having 
brought with them troubles unknown in the days of horse 


cars. Apart from the question of rail corrugation, there 


are numerous other features on which agreement 1s by no. 


means unanimous; and in this connection attention may 
be called to the plea of Mr. J. DALRYMPLE, in his recent 
presidential address to the Municipal Tramways Associa- 
tion, for detail work on particular sections of the problems 
of track construction and maintenance. Some idea of the 
comprehensive nature of this subject, and of the divergence 
of opinion that exists, can be obtained from the three 
reports dealing with the replies to a large number of ques- 
tions sent to tramway managers in this country pre- 
sented at the recent Conference of the Association. 
reports show the dangers of standardisation where efforts 
are not made to revise such standards from time to time. 
Thus, the general opinion is that the British standard 
specitication for steel produces a steel by no means suitable 
for electric traction; whilst the standard rail sections, 
which are usually adopted for reasons apart from their 
merits, are by no means in conformity with present ге» 


quirements. 


These 


А: GREAT difference’ of. opinion seems to exist as to the 
advantages of thermit welding of rail joints. At Glasgow 
the experience of this method has been by no means satis- 
factory, whilst at Manchester and Leeds the system has 
been adopted with great success; indeed, this form of 
joint, which is in use on 18 municipal tramway systems, 
is stated by Mr. R. B. Нот, in his report, to be by far the 
most popular at the present time. In explanation of the 
unfavourable experience of thermit welding at Glasgow, 
it should be noted that Mr. DALRYMPLE ШЕППЕН that 
the Thermit Company would not undertake to make joints 
on the open-hearth steel rails installed in that city. The 
conditions therefore appear to be unusual. Another 
source of frequent trouble is the “dishing” of rail joints, 
and it is interesting to note that at Manchester 16 has 
been found satisfactory to fuse steel by means of an 
-oxy-acetylene blow-pipe into a “dished” joint so as to 
give a level surface. 


Municipal Trading in St. Marylebone. 

THE discussion last week by the St. Marylebone Borough 
Council on the rights and wrongs of the Council's Sales 
Department, and upon the ethics of municipal trading 
generally, was similar to most discussions of this kind, and 
does not carry us much nearer a solution of the problem. 
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THE various items of cost are apportioned between 
standing and running costs, and although such figures are 
necess sarily somewhat matters cf opinion, we do not 
suppose that auy great exeeption will b: taken to them. 
In regard to defining the maximum demand, which cer- 
tainly ought to form the basis of any eyuitable tariff and 
has always been a bone of contention, we think there is 
likely to be a greater difference of opinion. The Com- 
mittee report that the mean should be taken of the 
maximum demand at any time of year and of the average 
of the daily maxima (Sundays excepted) over a period of 
а month coincident with the maximum demand on the 
station In a combined station the maximum of any 
supply during the maximum demand on the station is 
certainly the most important quantity in deciding the 
charge to be made for that supply, the maximum at any 
other time being usually less important. It is further 
stipulated that the traction maximum shall be taken as 
the maximum observed load less 20 per cent. This, it 
seems to us, 15 very much in favour of large tramway 
systems, and, indeed, from a reservation at the end of the 
report, itappears that the Committee feel that this method 
will not be always applicable. It is obvious that the 
effect of deducting 20 per cent. will be very different where 
the load is fairly steady and where it is peaky—-where, 
for example, a БиЙег battery would b» an advantage. 


It serves to show, however, the great difficulty that must 
always arise in municipal trading where this is carried on 
in competition with a section of the ratepayers. As will 
be seen from our report in another column, the question 
was raised whether the Department was cutting prices. 
‘One alleged instance of this was given, but it breed out 
that the contractor had scored rather than the Department. 
We fear that arguments in a difficulty of this kind can 
only be inconclusive, for it 13 practically impossible to say 
at what price a municipal department would be competing 
on level terms with à contractor, With the best inten- 
tions in the world we doubt i£ the eontractors зап be made 
to feel that they are suffering no hardship. 


— G аи 


™ Electricity Supply and Railways in Haiti.— The Times 
Engineering Supplement " states that the Government of Havti 
have lately approved of concessions for the construction of a 
railway line from Loegane to Aux Caves. the total length of 
which is 140 miles ; and for а hydro- electric station which will 
supply power to the railway extending from Port au Prince 
to Piéton Ville, and to the tramwavs of Port au Prince, which 
it is proposed to convert from steam to eleciric traction. 


Electricity Supply in Russia.—According to 
trical World " there are only 62 central siaitons in. European 
2ussia. On the other hand, St Petersbarg has the largest 
number of incandescent lamps in use in proportion to D. 
tion of anv city in. Europe, the figures boing 440 por LONO, 
compared with 240 for Vienna, 155 for Paris, 184 for 1 eo 
and 176 for Berlin. Our contemporary stares that the corre- 
sponding figure for the borough of Manhaiian, New York. is 
over 2.000. "and for Brooklyn over | UU. The rates per kilo- 
watt-hour in Russia vary from 6!d. m Kiel to 31d. in Nt. 
Peiersbarg'and 13. Odd. in Moscow: 


Automatic Block Signals for Electric Railways.—At a 
recent meeting of the Шапо Electric Railways Association 
Mr. Н. E. Chubbuck. of the ИНО“ Traction умет. called 
attention to. the remarkab'v few failures there had been of 
the automatic block signals on that system. Durimg August, 
with 94 signals installed. making 143.904 movements, there 


the ^^ Elec 


Charges for Tramway Supply. 

OwiNG to lack of space in our last issue we were 
unable to draw attention to the important report which 
appeared therein upon the determination of the charges 
for energy supplied for traction purposes from a com- 
bined station. The report was drawn up, by а joint 
committee of the Incorporated Municipal Electrical 
Association and the Municipal Tramways Association. 


The report applies essentially to municipal соп ned | were but 38 failures: the signal operation was therefore 99-97 
stations, in which it matters little to the ratepayer per cent. perfect. Of the 38 failures 24 were caused Бу elec- 


trical storms, which burned out fuses and in two cases broke 
the line wires. Nine so-called failures were due to the supply 
of electrical energy on the transmission system being shut off, 
two were caused by earthed lightning arresters and tlifee 
were due to other causes. 


Cable Interruptions and Repairs. 


how the costs are apportioned, though it is of distinct 
interest to the managers of the respective departments to 
ensure that one department shall not apparently make 
-a profit at the expense of the other. It is when a station 
supplies energy to an independent traction undertaking 


n the question of a reasonable charge becomes vital. -— Dee ена Date of Repair. 
evertheless, from both points of v Assab —Perim  ............. ... duly 8,1909 .. — 
р iew, the presens report Latakia—Palura .......... May 26,1910 .. E 
is of more than passing interest, for we need scarcely Kotonou—Grand Bassam ...... Aug. 25, 1911 .. 
remark that traction charges have been debated with much Bathurst— Sierra Leone ...... Sept. 8, 1911 ... Oct. 9, 1911 
Bissao— Bolama .................. Sept. 26, 1911 ... 
heat on many occasions. Malta—Tripoli ......-««««.«.... Oct. 2, 1911 Oct. 10, 1911 
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Noiseless Track Construction in Chicago.—The © Railway 
and Engineering. Review ” states that the bridge floor and 
track of the Union. Elevated. Railway in Chicago are. being 
renewed, and the new construction has been so designed as to 
deaden the noise of the trains. 90 lb. rails 60 ft. in епос 
ате һепш laid in place of 30 ft. rails, and the ties are {о be 
paced only 3 in. apart, with blocks between them at the rail 
seus. The block in each instance consists of a pair of wedges 


dian nightly between the tiesi so that all che latter are wedged 


моче at the rail seats; so forming a continuous wooden 


support for the rails. Tie plates are not used. 

Cheap Power on the Rand.— A correspondent. of tlie 
* African World " states ihat remirkahb!v low figures for cost 
have been secured on the large curbine installation at Rand- 
fontem. The cost of generation has been reduced to 0:214. 
рег unit at the switchboard. and to about 0-35d. distributed 
to the motors. It is esamated that the Randfonietin group 
is saving 673.000 а vear bv having its own ins! PUN But 
this musi not, it is pointed out, be taken as imp'ving that it 
would be cheaper for mos? of the comnanies to generate their 
own current instead of purchasing it as at present. Rand- 
East Rard. and to а lesser excent Kleinfontein- 
Benoni. are. huge concentrated properties requiring. large 
amounts of power and having a very high load fac.or. The 
opinion Is expressed that i: would also probably pav the 
Cinderela Cousolid td and the Modder Siate Mines, possessed 
as thev are of such large areas and having big stamping works, 
to instal their own plant. 

“The Corrosion of Brass, with Special Reference to Con- 
denser Tubes. '—At the annual meeting of the Institute of 
Metals recently held at Newcastle, Mr. P. T. Bruhl read a Paper 
on this subject, in which he urged that so important a question 
as the corrosion of brass bv sea water, the nezlect of which 
must mean no slight expenditure, should induce steamship 
companies to keep records bearing on the matter. It had been 
this lack of data that had hitherto retarded the solution of the 
corrosion problem. All the companies with whom correspon- 
dence was opened possessed “по definite information." The 
conclusions arrived at by the author were :—that the presence 
of аг or an increase of temperature up to a certain point ac 


celerated corrosion ; that iron, nickel and small amounts of lead 
large amounts 


were injurious ; that tin up to about 1 percent.. 
of lead and aluminium were useful in dimimshing corrosion ; 
that the inlet pipe and che condenser plates should preferably 
that the condenser should be protected 


fontein. 


be made of brass; 
avast stray curre nts: protective Coatings were not recom- 


mended ; the im»ortance of spills” could not be exavceratid, 
and the eis should be flushed with clean water after use. 


Replaceable Ear Trolley Frog.— The la est type of Gilbert 


replaceable ear trolley frog. which has had a thorough (via! on 
some of the large western lines for seven al vears, is described 
in the 7" Electric Railway Journal.“ The first of these frogs 
was mide 12 vears ago and showed many economies over the 
one-piece туре frog. but the makers were noc willing to piace 
it on the market anl thev had pud the design and 
arranged а bronze composition that wow id exacily meet the 
peculiar working requirements. Аз the frog is now made it 
consists of a long pan terminating in 10 in. jeads. These have 
at the end strong plates to which are attached heavy cars of 
the clinch type. The frog and ears are cast in bronze of a 
special composition of ths greatest rigidi y and toughness. 
The long pan, with an inclined plane at each end, ensures an 

asy transition of trolley wheel between the tongue and рап. 
This adds итеа у io the speed and safety of i he car operaiing 
over these frogs. , Each frog is provided with six guy rings, 
two on opposite sides of the centre of the pan, and the other 
four at the plates on the end of the lead. When these frogs 
are in place on the wire practically all the wear comes on the 
ears, which may be replaced quickly at sma!! cost and wichout 
interfering with the traffic. 

The *' Model Engineer " Exhibition. —This exhibition which 
opens to-day at the Royal Horticultural Hall, Westminster) 
is the third of its kind, and demonstrates th» recent progress 


3 
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Which has been made in mode! or small power engineering, 
both asa hobby and as a useful factor in technical education. 
The activities of model engineers extend to the construction of 
and borers, gas engines, 


small locomotives, sieam enzines 
motor boats, motor 


peirol motors, turbines, aeroplanes, 
eveles; dvnamos, e'ecirie: motors, wire'ess telegraph and X 


ray арр: a microscopes and ex perimental, mec hanical and 
Special features 


scientie ap рпапеех of every. description, 
76 ft. long, 


of the present exlibiion will be a model railway, 
on which sieain and eleccric locomotives will be running. and 
an engineering workshop. fully equipped wich lathes and light 

machine tools, in which dary ‘demonstrations of model making 
and metal working processes will be given. There will also 
be demonstrations and experimonis on the phenomena of 


by Mr. V. E. Johnson, who will show a working model 


motion. 
several types of harmono- 


есепте gyroscopic monorail car, 
graphs and geoineiric pens drawing boautifal curves, and a 
number of other interesting pieces of apparatus. A loan 
section will contain models of an interesiing nature. The 
exhibition wil! be open unal Saturday, October 215%. 


“Тһе Alloys of Aluminium and Zinc."—This Paper. 
which was read at the recent meeting of the Institute. of 
Mcta!s. described. а detailed investigation by the authors, 
Dr. W. Rosenhain and Mr. N. L. Arehbutt, of the constitution 
of the allovs of aluminium and zinc, ‘Tests were undertaken in 
connection with an extended research on the light. allovs of 


the latter research being carried out by the 


aluminium, 
Research Committee of the 


authors on behalf of the Alloys 
Institution of Mechanical Engineers. The Paper described 
the detailed thermal! and microscopic study of the alloys. А 
long series of cooling curves was taken at a very low rate of 
cooling, and in many cases ihe ingots of the alloys were sub- 
jected to prolonge d annealing before the cooling curves were 
taken. The mU examination of the slowly cooled 
alloys was supplemented by che study of specimens which had 
heen annealed and quene hed at various detinite temperatures. 
The results were Gabodied in an equilibrium diagram; this 
differed considerab'y from the diagram of Shepherd, which 
hid hiiherto been accepted. These differences resulted: from 
the discovery of che existence of. the decine evan rind 
Al oo whieh had а stable existence only between. 413 С. 
and 250 C. In the majority of the ovs this compound was 
on'v хому formed by a reaction between стула) of zine 
and an aluminium чей mother liquor at 413 С. “Аг 255 (s. 
the comoonnd again decomposed into practica! v 
pire zing and ал ani ntumerieli solid so*uiion ; this decom- 
похо was, Нозуеу roof specta! ini eres, hosauss de produc da 
finely amtnaited constituent closely resem’ ши the родо 
of carbon steels, 

Muithead’s Telegraph Relay. —The Аптап ivi ion, 
Weel has been erected at the Crystal Palace т connec ion 
wi hahe Fescival of Воло celebrauons; contains ae leasi one 
ехш ри which will be of interest to electrical eneineers and 
Which chev should not fail to visit. This exhibits co be found 
on che Pacifie Cable Board's stand, where Messes. Muirhead & 
Co. have fitted up а number of their well-known telegraph 
anoarecus Containing several recent Improvements, The 
exhibit e mortises an automatic transmitter inco. Which the 
previous!y punched tape is fed. The “imessage " then passes 
through an artificial cable of KR.3 to a Muirhead relay. This 
relay consists essentia!ly of a siphon recorder, the moving vane 
of which causes a pold wire to oscillare backwards and for- 
wards between two silver pegs with which it comes in.contact. 
А movement to one side signals " dash " and a movement to 
th» other " dot " through an artificial cable of KR.2 and thence 
toa receiver. There are several points about this relay which 
are of unusual interest. The metals used, go'd and silver, 
were selected after experiment, and possess the advantages of 
not needing protection from oxidation. while they seem to 
give a better and more delicate contact than any other com- 
bination. In connection with this relay the usual sending 
and receiving circuit has been modified with a view to increas- 
ing the sharpness of the signals. Аз is well known, the ordie 
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nary telegraphic current tends to be wavy in form, and TA 18 
hkely to make the reading of signals which have been automa- 
tically re-transmitted once or twice a matter of some difli- 
culty. To get over this trouble Dr. Muirhead has shunted 
each sending block with a resistance which has the effect of 
keeping the condenser discharged after each signal. Further, 

the receiving block is similarly “shunted, while the whole of the 
recelving circuit 1s shunted by an inductance of low resistance. 
This jus: the effect of eliminating the waves and curbing the 
signal. Аз a result of what can be done with this apparatus 
it may be mentioned that it has been found that the time of 
transmission from New York to Buenos Ayres can be reduced 
from 20 to three minutes. "This 1s owing to the fact that the 
number of re-transmissions by hand is reduced from six to one. 


“ Cheaper Steam,’’—In a lecture on this subject, delivered 
by Mr. W. Н. Casmey before the Brighouse Engineering 
Society, the author said the reason greater progress had not 
been made with steam boilers was entirely due to the fact that 
we had unquestioningly followed the methods of our pre- 
decessors. As a result of using too much air for purposes of 
combustion not only was the quantity of steam obtainable 
per pound of coal reduced. but more smoke than necessary was 
cmitted. The author then went on to explain how the 
Yorkshire. boiler, already described in these columns, over- 
comes these difficulties, and to compare it with the ordinary 
Lancashire boiler as regards the results obtainable. He 
claimed, as the result of tests, that by using the Yorkshire 
boiler a saving of £54 per boiler per year was possible. In 
conclusion he took as an illustration the case of a large colliery 
raising 20,000 tons of coal per week, and assumed that the 
present cost in fuel to raise it to the surface was 2 per cent. of 
the total quantity, or a coal consumption of 400 tons per week. 
If in place of the present general type of boilers the Yorkshire 
was used, eight of these 24 ft. long would generate as much 
steam and maintain the same efficiency as 10 Lancashire 
boilers 30 ft. long; or an equal number of 24 ft. Yorkshire 
boilers would generate the necessary steam with an expenditure 

of 10 per cent. less fuel, thus reducing the coal consumption 
from 400 tons to 300 tons per week, and approximately saving 
2,000 tons of coal per year. 


** Noteson the Scottish Coalfields.'—In a small pamphlet 
which was issued to members of the Association of Mining 
Electrical Engineers en the occasion of their recent visit to 
Glasgow, some interesting details are given regarding the usc of 
electric power in mines of the Scottish Lowlands, Plant of 
the most modern description, the writer says, has been in- 
stalled at the newer collieries, electricity being largely used as the 
motive power for haulages, pumps, fans, coal-cutting machines, 
and face conveyors. The area and quality of the unwerked 
coal warrant the plant. all of which is laid out with а view to 
the reduction of working costs and the marketing of the 
produce in a condition to bring the best price obtainable. 
Electrical plant, too, has made it possible to work seams wluch 
would have been too costly to get coal from with only hand 
operation. It is interesting to note that the first electrical 
installation at а соШегу was put down at Earnock СоШегу in 
the Hamilton District in the year 1879. The late Lord Kelvin 
advised the erection of a dynamo to light the pit bottom of 
this colliery. А “Gramme” machine, capable of lighting 
30 lamps, was therefore supplied. It proved so successful 
that shortly afterwards three Siemens dynamos, capable of 
lighting 60 lamps each, were introduced to hght the pit-head 
arrangements, and tlie pit-bottom lighting was extended to 
the stables and main roads. Scottish mining companies, 
generallv careful as to spending money on anything new unless 
they can foresee advantageous results, have been no laggards in 
adopting electrical power for lighting, pumping. hauling. coal- 
cutting, face conveying and ventilation, and in a few cases for 
winding. Practically every mine in Scotland has now electrical 
generating plant on the surface, and these plants represent the 
latest developments in high- -speed engines; high pressure, 
mixed pressure, and exhaust turbines with all their latest 
adjuncts in the form of air filters, condensing and water cooling 


The principal stations vary їп capacity from 


а 
500 to 2.000 kw. Up to a few years ago the installations were 


entirely of the continuous-current type, but in recent years, 

with the introduction of the central station for groups tof 
collieries, high-tension three-phase transmission. has become 
fairly common, and 15 now considered quite good practice from 
the switchboard to the coal face sub-stations. There is still a 
feeling, however, that in the case of small fields, not deep and 
requiring only a moderate amount of power. the continuous- 
current svstem at a medium voltage is very suitable, Scottish 
mining companies, profiting by their early experience of having 
a wide range of direct-current voltages, early recognised the: 
necessity for standardising both voltage and frequency in the 
case of alternating current, with the result that ne arly all 
private installations have adopted 500 volts and 50 frequency 
as their standard for medium pressures. Unfortunately, the 
same cannot be said of the principal power companies in the 
various Scottish coalficlds, who have adopted different 
frequencies and voltages. This has been а drawback in many 
cases, resulting, as И does, in apparatus not being interchange- 
able in the case of a colliery company which may want to 
augment their own supply from the power companies! mains, 
or Who mav have collicries situated in different areas of publie 
supply. In a few cases current is supplied by one or other of 
the power companies exc ‘lusively, and there are collieries in 
operation which are thus supplied throughout, from the coal 
cutter to the winding gear. The tendency, however, is for 
the colliery companies. who use electrical power extensively 
to generate for themselves, and where it has been possil le 
to instal mixed pressure or exhaust turbines the capical 
outlay has been justified by the economical results obtained 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Prof. D. Robertson contributes an article оп“ 
Polyphase Induction Motors.” 

Dr. В. А. Houstoun continues his series of articles on “Studies in 
Light Production.” considering in the present issue " The Carbon 
Glow Lamp." 

We give on 
at the recent. British Association meeting. on `‘ 
of Electric Steel Melting.” 

At the recent Conference of the Municipal Tramwevs Association 
reports on © Track Construction and Meintenence ` were presented 
by Messrs. J. Grierson (Glasgow Corporation Tremwevs). H. Mattin- 
son (Manchester Corporation Tramweys) and R. В. Holt (Leeds 
Corporetion Tramweys). 

The Postmeaster-General issued his annuel report this week. 
We give extracts of the ports reloting to telegraphy. telephony and 
wireless telegraphy. 

Prof. J. А. Flemings Cantor lectures on “ The Applications of 
Electric Hesting " have now been issued by the Royal Society of 
Arts. We give an ebstrect of the fourth lecture. in which Prof. 
Fleming deslt with domestic applications of electric heeting and 
cooking. 

The COMMERCIAL AND INDUSTRIAL SUPPLEMENT accompanying 
this issue deals largely with the heating and cooking apperetus ex- 
hibited at Olympia. Some new electrice] instruments shown at the 
Exhibition are als» described in this issue. 

We eneslyse the accounts of the Wolverhampton Corporation 
Tramway Depertment for the year ended Merch 31. 1911. 


The Sta nding Committee on Roilweys of the Victorian Perliament 
have reported in favour of the electriticetion of the Melbourne subur- 
ban reilways at g cost of over £2.250.000. 

The Board of Trede have formed an Industriel Council to deal 
with difficulties in connection with the investigzstion. conciliation 
or arbitration of industrial disputes. The composition of the Council 
i. given on another ресе. 

Legal.—Judgment has been given for pleintiffs in the ection 
brought by Johannesburg Corporation egainst D. Stewert & Co. end 
others for dameges for breech of contract in connection with the 
equipment of the Council's gas producer power station. 


Rotor Hysteresis in 


ebstract of a report presented by Prof. А. MeWilliam 
The Present Position 


Com panies’ Meetings and Reports.—The meeting of Willens & 
Robinson is reported on another pege. 
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The report of the directors of the British Thomson-Houston Co. 
gives particulars of the development of the Company's. business 
during the past year. The steam turbine and metal filament 
lamp departments show considerable progress. 


OBITUARY. 


F. Brany.—We regret to record the death, on Monday last, of 
Мг. F. Braby. founder of the firm of Frederick Braby & Со. Mr. 
Braby was 82 years of age. 

Are W. CRossLEY.— We also regret to record the death, which 
took” place yesterday (Thursday), at Manchester, of Sir William 
Crossley. Bart., head and one of the founders of the well-known firm 
of Crossley Brothers, g is and oil engine makers, Manchester. 


PERSONAL NOTES. 


Мг. В. Borlase Matthews, Wh. Ex.. M.L E. E.. informs us that he 
is relinquishing his present work as consulting engineer to become 
manager to Ozonair (Ltd. ). 

Мг. J. W. Meares is returning to India on the 19th inst. by the 
P. & О. s.s. ** Morea.” Á 


— — —— —— 


APPOINTMENTS VACANT AND FILLED. 

Appliestions are invited for the appoin ment of mains superin- 
tendent at the electricity works of the Royal Burgh of Perth. Appli- 
cants must be thoroughly experienced in the repair and calibration 
of Hookham. Ferranti and. B. T.-H. meters. and capable of localising 
faults in v.b. eables laid on the solid system for three-wire supply. 
Applications to the burgh electrical engineer, Mr. John Lambert, by 
Thursday, Oct. 19. See also an advertisement. 

The Yorkshire Eleetrie Power Co. want an assistant station super- 
intendent. Applicants must have had sound theoretieal and prac- 
tical mechanical and electrical engineering training and experience 
of power station running. Salary £156 per annum. Applications 
to the Company. Thornhill Power Station, Dewsbury. Nee adver- 
tisement. 

Applications are invited for the appointments of station engineer 
for power plant and enzineman for the City of Bradford. Technical 


College. Applieations to the Principal ot the College, Nee adver- 


tisement. 

Applications are invited for the appointment of mechanical superin- 
tendent at West Ham electric power station, to act as assistant to the 
engineer and manager of the Corporation eleetrie supply undertaking. 
Applications to the town clerk, Mr.[F. Е. НШеату, LL. DÐ., Town Hall, 
West Ham. by noon of Oct. 20, Sce advertisement. 

Marconi's Wireless Telegraph Co. require a test room assistant 
for their Chelmsford works, experienced in testing a.c. and d.c. 


motors and generators. Apply to testing department, Mareoni's 


Works, Chelmsford. 

The Governing Body of the Northampton Polytechnic Institute, 
London, invite applications for а part-time appointment as day 
lecturer in mathematies in the engineering day courses, Salary 
£120 per session for eight hours’ attendance per week. Further 
particulars, conditions with forms (which should be returned Бу 
20th inst.) can be obtained from the principal, Dr. В. Mullineux 
Walmsley. 

A fireman is wanted for electricity supply works (with water-tube 
boilers) in the Glasgow District. to take charge of eight-hour shift. 
Commencing wages 32s. 6d. per week of 56 hours, rising to 35s. 

Messrs. Drake & Gorham (Ltd.). 60. Vietoria-street. London, S.W.. 
advertise for a commercial engineer, to control their stores and for- 
warding department. Salary £200 per annum. 


Mr. R. W. Willis. of Perth. has been appointed assistant electrical 
and mechanical engineer at Swindon. 

Mr. А. J. Maloney, A. R. C. Se.( Dublin), has been selected for the post 
of assistant lecturer in physics at the University, St. Andrew's. 

Mr. A. C. Swales has been appointed secretary of the Junior 
Institution of Engineers, in succession to Mr. W. T. Dunn. Mr. 
Swales, who is engineering assistant to the City Engineer of Leeds, 
was for four years hon. sec. fof the Yorkshire Association of the 
Institution of Civil Engineers, and last year he was awarded a 
4 Miller Prize " by that Institution for his thesis on ** Cement and 


Concrete." 


Perth (N.B.) Town Council have appointed Mr. W. G. Snell interim 
manager of the tramways for three months. with salarv at the rate of 
£130 per annum. Мг. Lambert, the burgh electrical engineer. who 
has hitherto discharged the duties of tramway manager, will con- 
tinue to have charge of the overhead and other electrical equipment 


of the system at a salary of £50. 
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INSTITUTIONS AND SOCIETIES. 


—— 


Association of Mining Electrical Engineers.—The annual general 
meeting of this Association took place in Glasgow, on Oct. 6 and 7. 
The proceedings commenced on the. Friday with a meeting of the 
general council т the Exhibition Conference Hall. The business was 
private but it is understood it included the financial report ; sugges- 
tions for broadening the influence of the Association. through the 
various branches: prizes for Papers; examinations; and the pro- 
posed new special rules for the use of Eleetricitv in Mines. A luneh, 
taking the place of the annual dinner, followed under the presi- 
dency of Mr. Maurice, the president of the Association. In the 
afternoon the general meeting of members took place, the fol- 
lowing officers being elected for the ensuing year; President, Mr. 
Wm. Maurice; Vice-Presidents. Prof. Wm. Robinson and Мг. 
W.C. Mountain; General Treasurer, Mr. С. F. Jackson; General 
Secretary. Мг. С. St. С. Saunders. The. other. business dealt 
with ineluded the submission of the annual financial statement and 
auditors! report (this latter shows the Association to be in a sound 
state); the re-election of the auditors; intimation of à numerous 
prize list for Papers read at any of the Association meetings ; and 
the presidential address, This last, on account of the lateness of the 
hour, was taken as read. It deals with the progress made by the 
Association and includes some suggestions for fostering its branches. 
In the evening the Association attended a reception in the Glasgow 
municipal buildings at the invitation of the Corporation. Some МӨӨ 
members and friends were present. On the Saturday several visits 
were paid to local works of interest. a large party going by the 
courtesy of the Clyde Navigation Trustees on the жу. ©“ C met ” for 
a sail on the river also visiting Mes rs. John Brown & Co.'s shipyard 
at Clydebank and the Rothesay Docks. where they saw much of 
interest. Other parties proceeded) to the Corporation. Electricity 
Gerenating Stations at Port Dund is and Pinkston and Messrs. Win. 
Beardmo.e & Co.'s Steel Works at Parkhead. 
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ARRANGEMENTS FOR THE WEEK, 


FRIDAY, October 13th (to-day). 
NORTHAMPTON [INSTITUTE ENGINEERING SOCIETY. 

5.12 рән. Meeting at the Institute, John-street. Clerkenwell. 

Presidential Address by Dr. В. Mullineux Walmsley. 
JUNIOR [INSTITUTION OF ENGINEERS. 

6:30 p.m. Visit to the " Model Engineer " Small Power Engineering 
and Scientitic Exhibition, at the Royal Horticultural Hall, 
Vincent-square, Westminster. 

OLYMPIA ELECTRICAL ÉSHIBITION. 
$ p.m. Lecture оп " The Therol System of Cooking.” by Мг. В. 
Borlase Matthews, at the Electricity Supply Publicity Com- 
mittee's Stand. 
SATURDAY, October 14th. 
BIRMINGHAM AND District ELECTRIC Chive. 
7:30 p.m. Meeting at the Colonnade Hotel, New-street, Birmingham. 


TUESDAY, October 17th. 
КАВАРАҮ SOCIETY. 


Meeting at the Institution of Electrical Engineers, Victoria 
Papers оп " The ^ Paragon’ Electric 


$ p.m. 
Embankment, W.C. 
Furnace and Recent Developments in Metallurgy,” by Mr. J. 


Hirdéen; ©“ Progress in. the Electrometallurgy of Iron. and 
Steel” by Mr. D. F. Campbell; and on " The Hering * Pinch 
` ` of ` id ‹ , ] . 
Ееее" Furnace,” by Мг. Е. К. Scott. Adjourned discussion. 


FRIDAY, October 20th. 
INSTITUTION OF MECHANICAL ENGINEERS. 


$ p.m. Meeting at Storey’s Gate. Paper оп “The Endurance of 
Metals; Experiments on Rotating Beams at University College, 
London," by Messrs. E. М. Eden, W. N. Rose and F. L. Cun- 
ningham. od 
ELECTRO-HARMONIC SOCIETY. 


8 p.m. Smoking Concert at the King’s Hall, Holborn Restaurant, 
W.C. 


THE LONDON ELECTRICAL ENGINEERS. 
Ofħicer Commanding, Col. H. M. Leaf. 


The following orders have been issued :— 
Drills for ейїсїепсу (1911-1912) will commence at Head-Quarters on 


Thursday, November 2, 1911, and Head-Quarters will be open as follows 
from that date : Daily (except Saturdays), 10 a.m. to 10 p.m. ; Saturdays 


(unless otherwise ordered), 10 a.m. to 12 noon. 
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WOLVERHAMPTON CORPORATION TRAMWAY 
ACCOUNTS. 


The Wolverhampton Tramways Committee are able to 
present a very gratifying report on the working of the Corpo- 
ration tramways for the year ended March 31st last. Not only 
is the revenue higher than was the case a year ago, but a con- 
siderable reduction has been made in the working expenses. 
The final result is that £2,125 is handed over for the relief of 
the rates, а sum equivalent to 14d. in the £ ; whilst a contri- 
bution of £6,141 is made to the renewals and reserve funds. 
These last-mentioned funds now stand at £34,892 and £3,063 
respectively. 

The number of passengers carried during the 12 months 
ended March 31, 1911, was 10,648,802, compared with 9,670,657 
in the previous year. The increase is accounted for by the 
improvement in trade, extra traffic during the Aviation meet- 
ing and the opening of a new route. The total length of 
single track in operation is 21} miles. 

The car-mileage during the year was 1,126,607, as against 
1,030,720 in 1909-10, whilst the number of units used for 
traction and car lighting was 1,527,401. This represents 1:356 
units per car-mile, compared with 1:408 units in, the previous 
year. The power consumption per car-mile has shown a 
gratifving decrease during recent years, it being as high as 
1:60 units in 1907-8. 

Turning now to the working expenses, which are 58:12 рег 
cent. of the total revenue, the undertaking 1s of particular 
interest since the Lorain svstem of surface-contact traction is 
in operation. И will be noticed from our analysis of the ac- 
counts below that the total working expenses, excluding capital 
charges, have been reduced from 6:42d. to 6:16d. per car-mile, 
or (26d. per car-mile. Including capital charges the reduction 
is still greater, viz., 0404. per car-mile, The saving is largely 
due toa lower price for the current purchased, namely, 1d. per 
unit instead of ПА. A considerable increase 15 recorded in the 
cost of maintaining the permanent way, but this is balanced 
by a saving in repairs to the Lorain equipment, both on the 
track and on the cars. The cost in both cases 13 by no means 
high, and in view of the smaller energy consumption per car- 
mile the Lorain system is maintaining its reputation. 

The traffic revenue per car-mile was 10-42d., whilst adver- 
tisements brought in 0:142d. per car-mile. The average fare 
charged per mile was 0:923d. and the average fare paid per 
passenger 1:096d, The total number of cars in stock was 49, 
an average of 36 being in use per day, each car averaging 86 
miles per day. The average speed was 6°85 miles per hour. 

We give below an analysis of the accounts for the year ended 
March 31, 1911, the cost percar-mile for each item being given 
for the year under consideration and the previous year. 


Cost per car- mile. 
1910-11. 1909-10. 


Traffic Expenses. 


Wages of motormen and conductors, &c. £9,520 ... 1:99d. ... 1'984. 
Cleaning and oiling сага... 852 ... 0'18d. ... 019d. 
Cleaning бгаскК ...... em 514 ... 0:074. ... 0°094. 
Ticket check ........... 8. rom 569 ... 0:124. ... Old. 
Coal, light, water, &c. «ее ee нее 258 ... 0064. ... 0°064 
Uniforms ........ eren ones Жайлы ЫЫЫ 261 ... 0:064. ... 0°054. 
Miscellaneous .......... PE ТРЕ 66 ... 0:014. ... 0:021 
Total Traffic Ехрепвев.................. .. £11,670 2:494. 2:52d. 
General Expenses. 

Salaries cece. eese ina felice dui СО £1,089 ... 0:254. ... 0:284. 
Rents, rates and licences ....... e 1,511 ... 0324. ... 0541. 
Insurance ....... FETTE OR 771 ... 0-16. ... 0:164. 
Printing and stationery eese eene 76 ... 0024. ... 0-024. 
Compensation eem eee 125 ... 00541. ... 0:914. 
Miscellaneous |... mee 221 ... 0:054. ... 0'O6d. 
Total General Expenses. ........... Suae wd СЭТ 0:81d. 0:87d. 
Repairs and Maintenance. == 
Permanent Way e ее: жыз ees £3,172 ... 0:684. ... 0:464. 
Feeders and сопа чів... 113 ... 0024. ... 0:014. 
Rolling stock | ........ douces caus РЕТТЕР? 2,521 0:494. ... 0: 53d. 
ОТОС КИ а, РР 108... 0:024. ... 00211. 
POOLS: И ООо нох о. TN 215 ... 0:054. ... 0:064. 
Lorain track equipment... . „е 517 ... 0 11d. ... 0:18d. 
Lorain car ефшртепб....... 616 ... 0:154. ... 019d. 
Total Repairs and Maintenance......... £7,062 1:50d. 1.454. 
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Cost рег car-mile. 


Power Expenses (current рогсћаз за at 14. 1910-11. 19 29.10. 
per unit) serrare Е а £6,568. ... 1:564. ... 1:58d. 
TOTAL WORKING EXPENSES (ec. capital 
charges, &c.)  ............ РЕКТЕР ...2928.891 6164. 6:42d. 
Capital Charges, &c. 
Interest C PET edo ved En eec, £7,714 ... 1:654. ... 1'74а. 
Sinking fund ........... еза ........ 0,817 ... 1034. ... 1:094 
Miscellaneous | ............. c -- eee = 248 ... 0054. ... 0-04а. 
Tutal Capital Charges, &c................ £12,809 2.734. 2.874. 
TOTAL EXPENSES (inc. capital charges)...£41,700 8:89d. 9294. 
TOTAL REVENUE (from all sources) ...... 249,967+ 10654. 15634. 
Balance ———— áe(— — Е @8,267 1764. 1:344. 
This balance is allocated as follows :— 
Reserve Їипа......._.............. пз. £2,025 
Renewals fund ..................... eee eee eee 4,119 


Relief of rates ...... ....... әки 2,125 
The total capital expenditure to March 31st last was £276,168, 
As this figure is only slightly greater than that a year ago, the 
various items included do not differ to anv extent from the 
respective totals set out in our issue of October 21, 1910. 
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TRAMWAY TRACK—METHODS OF CONSTRUCTION 
AND MAINTENANCE. 


At the recent meeting of the Municipal Tramwavs Associa- 
tion at Glasgow three reports were presented by the permanent- 
way engineers of the Glasgow, Manchesier and Leeds Corpora- 
tion tramways respectively. These reports were based ол 
the answers to a number of questions whieh were previots'y 

ent out to tramway engineers throughout the country. and to 
some extent overlap (№ had orginally been intended to draw 
пра combined report), so that in the following abstracts we 
have endeavoured only to give the silent points in each or to 
notice Where the opinions of the reporters clash. 

Report by J. Grierson (Glasgow). 

With one or two exceptions, the larger systems have adopted the 
British standard section of rail in one or other of its forms. И all the 
facts regarding the minority were available. it would probably be 
found that. in m%ny esses, these systems have not vet embarked on 
extensive construction or renewal work. and hvve not been in the 
market for è further supply of rails since these stand»rds were intro- 
duced. The only special кесі adopted for tramway rails is '* Sand- 
berg." but unfortunately only two systems give comparisons, both 
showing a decided advantage over ordinary steel. At the same 
time experiments ought to be tried with some of the alloy steel. such 
as nickel, chrome, tungsten and titanium steel, with the view of 
establishing a standard composition capable of withstanding the 
heavy wear met with under electric traction. The mechanical tests 
adopted are practically confined to those set forth in the B.S. 
specification, but micro-photo and acid-etching tests might be more 
universally made use of, especially on worn and detective rails, and 
only by a most careful study on such lines can we ever hope to arrive 
at à satisfactory solution to the question of the behaviour of steel 
rails under such conditions. 

Considering the replies received regarding the form of rzil joint. 
in conjunction with that on the dishing ot joints, it would indieate 
that while the large majority use some form of fish-plete. ог fish- 
plate and sole-plate combined. only four systems celoim to have a 
joint suitable for their гаће, and. therefore. some good form of 
plated joint is vet to be found. Regarding the use of thermit 
welding. it would be interesting to know how mony of the I8 systems 
using thermit are troubled with dished joints. Му experience has 
been that all Joints. depending chicthy on the amount of trufe, 
sooner or later develop аби. In. Glasgow 20 miles of double 
track have been laid with this form of joint. and F regret that the 
results have been rether discouraging, In the centre of the city. 
where the car trate is heaviest, the number of broken joints is 
enormous, the life of the joint being about three veers. On the sub- 
urban routes, where che esr serviee is Поп. the results have been 
better, the percentage of broken joints being very sm ЇЇ, but Lam of 
opinion that. at the present rate. all joints so welded will have been 
eut out long before the rails are ready for renewal With plated 
joints you are open to try some remedial measures. but in the ease of 
welded joints the only remedy appears to be the cutting out of the 
bad joint and inserting a piece of rail. the new joints generally being 


* After delucting £1,62) paid by the Wolverhampton and Distri :t 
Electric Tramways. 
t After deducting 65,630 paid to the above Company. 
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made with fishplates. Further. when fishplates are used, the greatest 
care must be exercised in fitting same. filing the tread of the rail 
to an even surface. and seeing that everv bolt is properly screwed up. 
On the first indication of hammering being observed. the joint should 
be opened up and the bolts tightened. I find that where such 
measures have been adopted the life of the joint hes been consider- 
ably increased. I have elso found where joints were not properly 
levelled up that knocking eommenced. although the bolts were per- 
fectly tight. The present practice appears to favour the use of lock 
nuts for tishplate joints. 

The majority of systems using welded joints also use bonds. This 
seems quite unnecessary. Т hold that with any welded joint there 
should be no increase in resistance. necessitating the introduction 
of a bond. I take it. therefore, that the use of bonds on welded 
joints is merely à safeguard should the rail break at this point. 
Every system appears to use tie-bars of about 2 in. by 2 іп. section 
placed 5 ft. to 10 ft. apart. and yet most systems admit an alteration 
in gauge. I have found this alteration in gauge caused by creeping 
of rails. the tie-bars being held by the paving consequently bringing 
the reils closer together, or. again, movement ot rails by underground 
working produces the same effect. 

In considering the queries dealing with the stecl used in points 
and crossings, Е find thet the majority use solid manganese steel. 
There zre, however, a few who eppear to prefer cost steel in con- 
junction with iron bound crossings. Му experience is in favour 
of the letter, and my contention appears to be borne out when you 
consider the replies given. that the majoritv using manganese steel 
admit its liability to honeycomb. Further, as this is a material that 
has only been before the tramway world for a short time. it is quite 
possible that the majority, after a longer experience. will have 
changed their ideas, Personally, the results I have had from man- 
ganexe steel have not been up to my expectation ; in fact. battered 
joints. chiefly on crossing wings, were unknown here prior to the 
introduction of mangznese steel, owing. no doubt. to its exceedingly 


low elastic limit. 
The question of radii and length of tongue used for points, turn- 


outs and crossovers, is one where some standardisation ought to be 
adopted. 1 cannot see any difficulty in this connection. At present, 
it would appear that each system has its own particular design. 
Speaking of Glasgow, T might mention that we have turnouts with 
radii ranging from 30 ft. to 490 ft.. and have no difficulty in confining 
ourselves to two types, one with a centre radius of 100 tt., the other 
200 ft.. the lengths of the points being 12 ft. end 14 ft. respectively 
over cll. Double switches seem to be becoming more populèr. The 
chief drawback to their use is having to use a connecting rod. this 
ing liable to become jammed with dirt. making it rether difficult 
when operated from the motorman s platform. In the position of 
the switch there seems to be g greet divergence of opinion. l hold 
that. in theory. the switch ought to be placed on the outer rail of the 
curve. but this is frequently departed from in order to keep the main 
line or straight track unbroken ; henee we tind the switeh occupying 
the inner curve. Regarding renewal of centre pieces in the eross- 
ings, the replies appear rather evasive. 1 have hed no particular 
difficulty in this metter. Коше pletes in 90 deg. crossings, neces- 
sarily small. have given some little trouble. these were cut out and 
re-set. | have constantly a few men engeged on this work. and have 
renewed all classes of plates, but chietly the diamond crossings 
originally referred to. These ere all located in the centre of the city. 
and, consequently, reecive the heaviest traffic. No excessive wear 
on car wheels appears to result from the use of manganese steel in 
special work. All the special types of points are menufactured by 
the three leading makers of tremway special work. and ere ell uni- 
ze. and I think on every type fof movable switch. provi- 
This should be t»sken advantage of wher- 


be 


versallv in u 
sion is mide for drainage. 
ever possible. | 

In ппек the queries relating to the eon | he 
tice of putting in the rails first prevails, Thus may 
one eonsiders the number of systems [суши 


> 


the general prae 


be explained when | п | 
anehors simultaneously with the rails. The rails are blocked up a 


intervals to the proper level. znd the concrete filled into the under- 
cides of the rails. The other method adopted, of putting n pue 
concrete first. does not seem to find so much favour, and oniy o few 
have tried hoth methods. The tirst method, апу one will admit. 18 
the easier. especially when one looks to the question of working to 
exact levels. The second is. in mv opinion. the more satistietorv. 
assuming the concrete bed has been put into the proper level. anl 
allowed to set hard, Iin. having been lett for p veking: the poking, 
usually consisting of fine granite chips. send and cement, in th^ 
proportions of four, two end one. thoroughly mixed and inis tenes. 
and beaten with bester pieks under the sole of the rail. In some ease. 
the space under the rail is filled up with cement gront. poner Mans 
pitch. Lt will be eexily seen that this method of construction 15 very 
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truction of the track. . 
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adaptable when renewa! of the track comes to be carried out. 
rails can be lifted. the packing cleared off. the new rails put in and 
picked. With the tirst method, renewal work is much more еше. 
The concrete under the old rails must be picked out to allow for pack- 
ing. and in carrying out this work it is generelly found that the concrete 
foundation suffers severely. Further. vour renewal simply becomes 
process No. 2 for construction, Sleeper construction does not seem 
to he very extensively used. I heve laid several miles on piteh-pine 
sleepers, and the results so far ere setisfactory. A short time аро, 
when lowering a section of track. old white-pine sleepers, l»id 20 
years ago, embedded in concrete, were exposed, and found to be in 
first-class condition. 

The question of rutting clongside the rails with all classes of 

paving has proved very troublesome, and in order to counteract 
this some systems have introduced chilled iron blocks laid in alternate 
courses with the paving next the rails. Others use harder granite. 
Where wood or other smooth paving is used, в few have adopted 
flat granite stones about 3 И. long, 12 т. bro:d. and 6 in. deep. 
smooth dressed on the top. chisel dressed on sides, and ends iżid on 
the outside of the rails. It seems the general practice. where wood 
peving abuts on the rails, to have the blocks cut to fit the web of the 
rail. then dipped. before laving on the cement floating. without any 
bedding of send. The question of the bedding material used for 
granite paving is pretty much divided between sand or ashes. and a 
mixture of sand and cement. The former acts 2s a cushion; and 
prevents pulverisation of the paving where the (гаће is exceptionally 
heavy, and is much more satisfactory when repairs have to be cerried 
out. 
The paving is generally left | in. high to allow for remming, the 
finished. surface having ] in. curvature between rails. It appears 
to he the aim of all engineers to have the joints between the stones 
23 close аз possible. the racking being granite chippings. Jt is sur- 
prising how many systems still adopt perging in the web of tho rail. 
My experience has been thet the best results are obttined by keep- 
ing this space entirely free from sand or other materia), and allowing 
the grout to have free course until the whole spree is entirely filled. 
The grout commonly used consists of pitch and oil run in at th * boil- 
ing point until the joints are thoroughly filled ир. Some systems use 
cement grout only. 

The question of peving tremway mergins depends wholly on 
whether the setts used by the particular tramway will b nd with the 
exiting paving on the sides of the street. In. paving the margins 
round long curves, in order to hive as few cut stones next the reil 
as possible, straight margins should be adopted. When paving into 
macadamised sides, I have never had anything but bad results where 
a toothed margin has been left. 

The reconstruction of tramway track and the method of carrving 
out the work is one of the most importent problems that an engineer 
has to consider. There are so many questions involved. Each 
section to be reconstructed must be considered by itself ; the street 
traflie, accommodation for materials. frequency of service. street 
In the majority of cases this work is carried out 


frontsves. &c. 
On the rails and 


during the night time either in whole or part. 
paving being removed. it is surprising to find the number of systems 
reporting the foundation in inditferent condition. Generally speak- 
ing. I tind where good cement concrete was originally laid down. 
unless having been disturbed by extraneous circumstances, it is still 
in good condition. but where concrete has been picked or seabbled 
to allow the introduction of a deeper rail. or for replacing rails. there 
I find the foundation broken up. Where the concrete is good the 
surface is well cleaned, old pieking removed. the reils laid in position 
and packed with granite chippings, send and сетей. In Glasgow, 
all reconstruction work has been done during the night time, as the 
ное is such that it would be absolutely impossible either to work 
single line or temporary portable track. Generelly speaking. the car 
fraflie passes over reils immediately they are packed. 1n renewing 
junctions. the more complicated are leid in sections, but it is the 
common practice to rel y en ordinery double turr-out in а night 
shitt of five hours. 

The trouble of loose setts. high setts and low setts, appears to be 
The majority. however, seem only to find 
these against the rails. |, like the minority. have often reports of 
high stones. 3ft. to 4ft. outside the ril. Still T have trouble 
with sott: rising alongside the roils. On the reme vel of loose 
paving. generally the roil is очла te be Jose. aithouch т some 
instances loose paving is found with the reil pertcetly stable. It 
seems to be the common experience, tht anchoring rails prevents 
loosening of the paving. and also to è gre: t extent prevents апу 


very generally felt. 


variation in желше. 

The question of extra cost incurred through the transit of excep- 
tion»lly heavy loads along tramway treck seems only to offect a 
ы ; the mode of conveving 


very few. I am rather surprised at this ; 


The: 
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materials has been completely revolutionised within the last few 
years ; аз the number of commercial motors with trailers in use are 
increasing at an enormous rate. These vehicles carrying heavy 
loads at high speeds generally using the centre of the street are 
bound to cause heavier maintenance to the various tramway systems. 
‘The transportation of heavy boilers, machinery, &c., on some of the 
routes of this system 18 no uncommon occurrence, boilers ranging 
from 100 tons to 120 tons on four wheels being moved from place to 
place. The amount of damage done, under these circumstances, 
through the crushing of the paving. is very great. the cost of main- 
tenance on such lengths usually being enormous. 


Report by H. Mattinson (Manchester). 

After de Jing with the question of standard rail sections the 
author continues: Whether special guard lips are generally of real 
service is à debatable point. To a limited extent some systems have 
solid ground for their adoption ; excessive traffic. th^ contour and 
radii in regard to the location, are the determining factors. In any 
event, excessively wide or high checks are to be deprecated. It must 
not be overlooked that if you wear away the check on one rail 
the tread of the other must similarly wear. and to this there is à 
limit permissible. Therefore an excessively thick cheek is valueless ; 
a practicable guard lip must be capable of being readily renewed 
before excessive side wear has taken place. The number of sharp 
curves, on most systems, is not great. and. apart from exceptional 
circumstances, it is perhaps better policy to adopt a tough curve- 
section rail for curves, concentrating the wear at these places. and 
renewing as necessary, instead of distributing it over all the car 
wheels. 

As regards the composition of the steel given in the British stand- 
ards specification it cannot be classed as a high quality steel, and is by 
no means а grale suitable for electric traction. The percentage 
of eost of rail, allowing its scrap value. is only about 20 per cent. 
of the cost of reconstruction, yet the rail alone is the determining 
factor in the life of the track. Too much attention cannot therefore 
be given to this question. and the very best steel proeurable for this 
purpose is the cheapest economically. Whilst an analysis of some 
deseription must of course be given in advertising for tenders for 
rails. no such composition can be made applicable to all works. the 
different. processes, ores, fluxes and manipulation are all essential 
factors in the quality of the steel. and only by à knowledge of these, 
gaine d under working conditions. with evwetul observation and com- 
parison of the analyses with the mechanieal test results, the fracture 
and etched sections. ean the engineer determine the ideal composi- 
tion at each partieular works ; in this connection the works officials 
are ever ready to assist and aid the tactful engineer. The only 
special steel that is stated to have been used is the Sendberg * high 
silicon” steel. and those systems which give comparative records 
of wear show overwhelming evidence in its favour. the percenteye 


given. of 33 being certainly on the side of safety, гены areas 
approximately 46 per cent. This field. is well worthy of more 


careful combined consideration for continuing investigations of the 
several alloy steels open to trial. A more general use of open- 
hearth steel would be commendable. as much greater uniformity 
between the several casts would be obtainable than is possible in the 
smaller blows of the Bessemer steel. The manipulation of the steel 
after casting into ingots should not be overlooked, ог a badly-rolled 
rail of varying temper and segregated areas will result. The testing 
is obyv iously of utmost Importance, not merely to see that the tests 
keep within the limits of the speeitiestion—anyone can watch that— 
but the correlation between analyses, deflection under tup. tensile 
loads. with the elongation and contraction, and the Brunnell impres- 
sion test (the latter a very valuable record) has to be considered. А 
test in the nature of an attrition test would be of utmost value. and 
should be capable of being devised; as à suggestion a wheel of fixed 
dimensions rotating at a given speed might press on a [piece of rail 
with a fixed pressure, a standard powdered emery being introduced 
at the point of contact, and the extent of wear during a given period 
being the information procured. The hot-bank handling and system 
of straightening need constant attention to avoid undue internal 
stresses. The finishing of the rails is an aspect that all makers need 
educating up to. 

The jointing of rails would of itself give ample scope for report ; 
that the fish-plate can make an effective joint I think all will admit, 
every system has probably a few such joints that have stood as 
well as the rail, but the elements of uncertainty are too great, and 
this joint is probably doomed to extinction for ordinary rail jointing. 
The thermit welded joint, of all methods at present available. gives 
the best promise of success, as an experience with 7,000 joints during 
a period of five years, resulting in less than 3 per cent. of breakages. 
proves, The anchoring of a track. now of such general adoption, is 
worthy of a special investigation as to actual utility. Manchester 
in standard construction uses no anchors, but a trial length of two 
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miles double track has been anchored, and it is noteworthy that the 
maintenance of this length has actually exceeded the adjoining 
lengths on either end where traffic and other conditions are identical. 
No defects occur on our standard track that do not occur on the 
anchored, and whilst one would not deny that local conditions may 
necessitate some such precaution, the writer is of opinion that in 
the main it is needless expenditure. 


Perhaps the effect of standardisation of rails is appreciated more 
in connection with points, &е., than in other directions. Many 
systems avoid renewable centre work from perhaps a natural timidity 
such type of work inspires, as compared with solid construction, but 
it is a type to be commended even in à manganese casting. What. 
ever the material. there is à maximum of wear at the tread inter- 
sections, and a renewable plate at such point is logically correct. 
The question of renewable insert construction similarly atfects 
erossings. and is perhaps even more desirable in these than in points, 
Particularly do wide angle crossings become dished at the tread 
intersections, and the renewal of the plate. by no means a difficult 
matter, renders a дем erossing. with its attendant expensive relaving. 
unnecessary, The writer favours the iron-bound type of crossings 
with manganese renewable plates. "This. question of renewable 
plate construction, however. is quite apart from manganese, or 
toughened cast steel, being applicable to either. The dishing of 
points at the heel. tongue and toe seem part of the same problem as 
rail joint dishing and the efforts made to mitigate the evil cannot be 
said to be altogether effective. All facing points should have some 
form of spring or controller fitted thereto and should also be drained. 

Curves of larger radius than 150 ft. may be laid of straight seetion 
rail. but below that it will be found economical to adopt curve 
section rails. All such curves should be carefully апа accurately 
laid out to crleulated data with spiralised ends. Unevenness іп 
sharp curves rapidly becomes accentuated, and often а normally good 
rail becomes cut out for a length of a yard or two from this cause ; 
asin groove rails the evr tlanges are generally binding on both the 
tread and check there is no ohje ct in varying the gauge. The use 
of manganese steel for curves raises the doubt as to the distribution 
of the wear over all the car wheels as against concentrating it on the 
track, and must be largely decided by the special circumstances ; 
generally they are not to be commended. The steel for curve rails 
might be modified somewhat from that for straight rails by endea- 
vouring to procure a tough steel more than a hard steel. 

Few systems have mide any attempt to drain their foundations 
either above ог below. That the water which finds its way through 
the paving and is " pumped " by the rails is the vreatest cause of 
loose paving is generally admitted. vet the average treek is a reservoir 
to hold such water in, and no chance is given for its e cape. The 
writer would eontidently assert that drainage of the surfzee of the 
foundation will effect far more in minimising loose paving than any 
amount of anchoring, Undoubtedly. granite sett paving is the most 
satisfactory from a tramway point of view and is the most common ; 
many systems have considerable lengths of wood paving. and with 
precautions for expansion this makes a satisfactory pavement. 
Grit setts are not to be recommended unless demanded by gradient, 
and tar-maeadam is not serviceable, even where there is little or no 
vehicular traflie ; of bitumen the writer has no experience. The 
use of chilled iron or other protectors does not seem to offer апу 
advantage; when soft setts are needed for vehicular traflie a hard 
sett next to the rail would be serviceable, and would not be very 
objectionable to horses, 

Naturally the mode of procedure for reconstruction will depend 
on the local conditions. trathe. &e.; the relative cost, will vary with 
the mode adopted. The cheapest method, where permissible. is 
that of portable turnouts working single line past the section being 
relaid, and this is also the best from the point of view of the work ; 
all the operations are proceeding together and ean be well observed. 
and the turnouts are readily moved along as the work proceeds. 
When both tracks must be kept going. the method of leaving a night's 
work open to be paved the suecceding night is the most economie xl. 
and admits of the inspection of the relaid rails under trafic during 
the day. 

The dishing of a rail on the trailing side of the joint is a most dis- 
turbing defect. "The effective life of the rail is determined by the 
joint, and would be considerably longer did the joints not fail on 
account of the dishing. It is ditfieult actually to define the process 
of its formation, but it is common to all mechanical joints. The 
remedies are several ; perhaps the most common is the fitting of 
cranked fish-plate to lift the dished rail, then filing or grinding the 
head true. The rail so dealt with soon dishes again. in much less 
time than the original defect occurred. Another method is to cut 
out about 4 ft. of rail and insert a closure. thereby doubling the ulti- 
mate defects, but considerably extending the life. Inserted steel 
plates likewise extend the life and make a good running rail, but 
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become dished eventually similarly to the original and with an addi- 
tional dish on the rail past the plate. A system which is now coming 
to the fore is the welding into the dished rail of hard steel by the oxy- 
acetylene blow-pipe. The plant is compact and not expensive, and 
little disturbance of the roadway is needed. The added steel is fused 


into the rail by the blow pipe, hammered during the process, a slight | 


excess being fused in ; the surface is then ground and filed even and 
continuous. and the 100 joints done in Manchester some яіх ог nine 
months old give every promise of success, 


Report by В. B. Holt (Leeds), 


Notwithstanding the popularity of the B.S. rail sections, it must 
not be supposed th :t this is due to any particular merits they possess. 
They are purchased because they are “ standard rails." often obtain- 
able from stock. In fact, when they were introduced. there was 
a somewhat limited amount of reliable information at hand as to 
the wear and behaviour of rails under electric traction; so that. 
in spite of the very excellent work of the Engineering Standards 
sub-Committee, it must not he supposed that their labours are at an 
end. and their present rail designs good for all time. The one great 
danger in standardisation is the false impression it gives that all is 
accomplished. The Standards Committee should. therefore. be 
prepared to modify their sections from time to time, and so keep 
abreast of the times, otherwise there can be no doubt that the зес- 
tions will fall into disuse. Several alterations are required to these 
rail sections at the present time. and it is advisable that the matter 
should be attended to without delay—e.g.. the rail table is at present 
straight and coned I in 21. whereas very few rails indeed remain 
straight or Hat on the tread. Actual observations show that nearly 
all. if not all. tramway rails have a tendency to wear convex on the 
tread. and in the majority of instances this convexity is of approxi- 
mately 12 in. radius, It is suggested that by making the rail tread 
convex to commence with. much irregular wear of rails and wheel 
tyres would be prevented. the progress of the car would be facili- 
tated. and the current consumption reduced. There are several dis- 
crepancies in the existing standard sections, one of the most promi- 
nent being the variations in the width of the tread. There should. 
without doubt, be a standard width of tre:d, in order to facilitate 
inter-running. 

Then, again, the question of the use of the lighter rails is all- 
important. It has been suggested that the lighter rails are for 
suburban traffic, but the Committee appear to have been unaware 
of the fact that the greater wear takes place on'(suburban lines, 
where the speeds are highest, and that rail wear is more a question 
of speeds than traffic density. Та regard to the use of special curve 
rails, these have not been found satisfactory in Leeds; the ordinary 
section is now used throughout, and on curves below 70 ft. radius the 
check is cut off and a special manganese steel guard, carried in 
chairs which are bolted through the web of the rail, is used instead. 
No difficulty has ever been experienced in Leeds in the handling of 
60 ft. rails, and the writer advocates the use of even longer lengths 
wherever the local conditions render their adoption possible. 

Аз to the composition of the steel, it is evident that numerous 
revisions are required before the specification can be considered a 
model опе. In the first place, the composition of the steel referred 
to in the British Standard specification would vary with the different 
processes of manufacture which are suggested in the Specification 
a3 being acceptable; for instance, a steel containing 0-4 per cent. 
carbon by the basic Bessemer process would equal in hardness а 
steel containing 0:5 per cent. carbon manufactured by the Siemens 
open-hearth process, of otherwise similar composition. In Leeds, the 
wear of modern high-carbon tramrails manufactured to standard 
specification is very irregular, and not nearly so satisfactory as the 
wear of the earlier low-carbon rails. erroneously described as “ soft.” 
rails, but which contained a considerable percentage of manganese, 
which produced excellent wearing results. It is suggested that the 
eflorts of the Engineering Standards Committee should be directed 
to the investigation of the several improved methods of producing 
alloy steels. with a view to determining a standard quality of steel for 
tramway rails. 

In regard to alloy steels, attention must be drawn to the remark- 
able results obtained from the use of “ Sandberg " silicon steel, over 
30.000 tons of which have now been rolled for tramway systems in 
England alone. On three systems which have furnished particulars 
of comparative wear, there is shown to be a reduction of 33 per cent. 
of wear in favour of the silicon steel. In Leeds over 6,000 tons of this 
quality of steel have been used during the past four years. and the 
results are such аз to warrant the continued use of the steel. 
The average comparative wear between this quality steel and 
the ordinary basic Bessemer steel shows a reduction of wear 
of from 33 to 40 per cent. It is worthy of note that whilst 
Sandberg ” steel rails аге not free from ‘‘ corrugation " markings, 


such markings do not develop as in. the case of the ordinary steel, 
and up to the present. after four years т service, no corrugations have 
had to be ground from “ Sandberg " steel rails in Leeds. The wear- 
ing quality of the ordinary high-carbon B.S. rails is not at all satis- 
factory, and the closest attention should be given to this question of 
an improved steel for tramway rails, There are many instances on 
record of rails which have had to be withdrawn from service long 
before they had lost a suflicient weight of metal to be considered 
worn out, solely on acoount of the irregular wear which had taken 
place. rendering them untit for service, As already stated,* the chief 
fault lies in the system of purchasing the cheapest article ; the latteris 
generally far from being the best for the purpose for which it is 
required. 

In regard to the all-important question of rail joints. it would 
appear to the writer that by far the most popular joint of the present 
day is the “ thermit " welded joint. This form of joint has long 
since passed the experimental stage, and is the standard joint on 
many large and heavily “ trafticked ” Systems. In Leeds alone 
11,000 joints—representing a length of over 60 miles—have been 
welded on new and reconstructed track during the past eight vears, 
and the results are exceedingly satisfactory, and the total breakages 
during this period, which, of course, includes hurried night works 
and the earlier stages of welding, when the application of the process 
was rot so well understood. do not exceed 3 рег oent. ; and it must be 
borne in mind that on the later works. where greater care was exer- 
cised, in addition to the improved methods of welding. due to a 
wider experience, that the percentage of breakages is approximately 
only 0-7 per cent. It may here be mentioned that the relation 
between the rail steel and the welded joint is—as it should be—a 
very close one, and it is the writer's opinion that broken welds would 
be of even rarer occurrence with a better and more suitable quality of 
rail steel. It has been found in Leeds that the average conductivity 
at a thermit-welded joint is 8°75 per cent. lower than the rail itself, 
thereby showing that whilst the bonding is not absolutely necessary, 
the conductivity is greatly increased by the use of one bond, “в is 
shown by experiments carried out on welds which were bonded with 
& 14 т. bond. 

Attention must be called to the fact that 20 systems are laying 
plain, instead of spiral, curves. The advantages of spiral curves 
are manifold. They facilitate the standardisation of points, and the 
path of the cars round curves is rendered both easier and safer and 
more free from the destructive twisting stresses which are get up hy 
the sudden digression from the straight on to a sharp curve. In 
regard to the gauge on curves, the general tendency is to keep to the 
Standard gauge. and this appears to be the correct thing to 40. In 
Leeds, observations on curves show that there {8 less wear on the rails 
and the path is rendered easier with the normal gauge. 

In regard to rail packing very satisfactory results are being ob- 
tained in Leeds from the use of pitch grout and granite chippings, 
The chippings are somewhat cubical in Shape up to lin. in size | 
these are packed beneath the rails dry with beater picks, and after- 
wards sand moulds are formed by the side of the rails, the packing 
being grouted up with steaming-hot pitch and oil. The rail flange 
is also covered up by the pitch, which in addition to waterproofing 
the base of the rails, imparts в certain amount of resiliency, and 
appears to absorb some of the destructive vibration due to the 
passage of cars. 

Transverse sleepers have been used in Leeds with a certain amount 
of success, but the writer is of the opinion that the results obtained 
from this method of construction do not warrant the extra initial 
cost necessitated on sleepers, bolts, clips, &o. No advantage can be 
obtained from the resiliency of the sleepers, seeing that, in all places 
where this form of construction has been adopted, the rail between 
the sleepers is bedded on concreto. 

Very good results have been obtained from the use of creosoted 
Archangel redwood blocks (4 in. by 8 in. by 3 in.) for the paving of 
some of the tracks in Leeds. The blocks do not cause anv trouble 
from expansion or contraction. and are found to wear quite as long 
and much more uniformly than anv hard wood. In addition, it may 
be noted that the cost of these blocks is onlv about half that of 
of hard wood blocks. The blocks are dipped in hot pitch and laid 
without bedding upon the floating. all joints being tight. — Piteh and 
oil grout is run between the blocks and the rails in lieu of parging. and 
the whole is grouted with а mixture of eement and finc sand. In 
regard to sett paving. it has not been found necessary to use grit- 
stone setts in Leeds, although there are numerous gradients varying 
between 1 in 15 and lin 8. On the very steep gradients Dalbeattie 
granite has been used with quite Satisfaetory results, while more 
recently Bonawe setts have been used in all places where the vehi- 
cular traftic is heavy or the gradient steep. The Bonawe setsareof a 
fine-grained granite, whichdresses square and does not wear slippery. 


- “Tramway and Railway World,” Хоу. 3, 1910. 
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The orushing stress of these setts is 2,000 tons per square foot. All, On flat curves, 45 systems “ crow " their rails, and 20 swing the 

getts are laid with а tight joint, as no racking is used. The setts аге rails in swinging them to the curve. 

grouted to half their depth with pitch and oil, and the remainder In constructing their tracks, 42 systems concrete after laying rails, 

with a mixture of cement and fine sand. 13 before; and 4 use both methods. In the latter case concrete 
The cheapest method of reconstruction in Leeds, where there is blocks, bricks, stone and old setts are in general use ; in a few cases 

& frequent service of cars, is where a long length of temporary track | these are removed after the bulk of the concrete has “ stiffened,’ and 

can be laid down. Where there is only about a 10 minutes’ service | are filled in with concrete for packing the rails to level. 

it is found quite convenient and economical to operate part of the Four of aggregate, 2 of sand and 1 of cement are the usual propor- 

track as a single line by the insertion of temporary eross-overs at tions for concrete. 8 to 1 is the weakest, 4 to 1 the strongest. 

either end. Where night work is done, it is usual to weld two or As regards packing the rails when the rails are laid first, the 

three lengths of rail together at the side of the road during the day. general practice is to concrete Hush up to the rails, though in some 

and thus save both trouble and expense during the night. | instences а space of 1 in. is left until the bulk has " stiffened.” when 

— es | chippings and cement are rammed beneath. When the concrete is 
Inthe following we abstract the replies given tothe questions : first, the rails аге шей у paeked with chippings and cement 


sent out to the various undertakings in repect to present prac- rammed beneath. "Three systems state they use pitch-grout and 
tice in permanent-way sone chippings. Twelve systems grout up with cement, and 4 with pitch 

From replies to the question ; Give section of rail forst raight track, | fter packing. On wood paving the rails flanges are generally covered 
it appears that B.S. No. 1 is used at Northampton. Walsall and with conerete ; in a few others the concrete is carried up over the 
Wolverhampton: B.S. No. 2 at Accrington, Bloekburn. Chestertield. flonges. Some lay fine chippings end cement over the flanges. 
Colchester, Derby, Great Yarmouth, Пота and South Shields : Thirty svstems ley anchors simultaneously with the rails. while 12 
B.S. No. 3 at Burnley, Lowestoft, Oldham, Rawtenstall and Roch- | de so before and 8 after. 
dale. who also use No. 4; B.S. No. 4 at Ashton-under-Lyne, Birken- Thirty-seven systems fill the web of the rail with “ parging," of 
head. Birmingham, Blackpool. Bolton. Bournemouth, Bradford. which 13 use cement and sand, and 2 wood strips. As regards 
Brighton, Bury, Croydon. Dundee, East Ham, Halifax, Hkeston, sleepers, 2 systems use 7 in. by $in. deal longitudinal sleepers, 
Leice:ter, Leith, Leyton, London, Manchester, N ottingham, Rother- | 1 system uses 10 in. by 5 in. Jarrah cross sleepers with 3 ft. centres, 
ham. Salford and Southampton; and B.S. No. 5 at Glasgow ; while 1 uses 11 in. by 4j in. pine cross sleepers with 3 ft. centres, and 1 
Sheffield use B.S. No. 5 modified with thickened web and а flange | old reals as cross sleepers with 7 ft. centres. 5 systems have trial 
Gin. wide. The following systems have their own section : Hudders- lengths of sleeper construction and 1 system proposes using sleepers 
field, Reading and West Ham. 7 in. deep. and 7 in. flange ; Sunderland, | for future work. 
7 in. deep; Leeds, 7 т. deep. and 6} in. flange, with a web central As regards grouting, pitch and tar or oil is general for wood paving, 
under the head ; Aberdeen. 7 in. deep. and 6 in. flange; Bexley, | 28¥stems adding tine dry sand, 7 svstems grout the top inch or so with 
6} in. deep, and 7 in. flange ; Ipswich and Darlington, 64 in. deep. cement grout, 4 use cement grout only. Pitch is also general for 
and 6} in. flange; Doncaster and Hull. 6 in. deep, and 7 in. flange, granite setts, but 12 systems use cement grout only. For rails. neat 
with a central groove 15 in. wide ; Burton-on-Trent, Warrington | cement to 3to 1 cement grout is used, pitch grout is generally similar 
and Lancaster, 6 in. deep. and 6 in. flange. to paving grout, but somewhat harder. 

The question: Give section of rail for curved track. elicited the Seven systems pave jin. above the level of the rail, 23 į in. 
information tht 33 systems use the B.S. curve section corresponding above, 7 & in., and 19 pave level. 
to their straight track section. 2 use their own section with wider From answers to the question: Do you form a straight joint be- 
groove and check, 18 use the same section as for straight track, and | tween the margin paving and the sides, or do you tooth in—(a) paved 
3 use B.S. curve sections for their curves only. sides, (b) macadam sides it appears that 43 svstems tooth into side 

Again. 43 systems have no special guard lip. 7 bolt а steel plate to | PYME 10 have a straight joint, 13 tooth into macadam sides, and 
the check side, 1 bolts a manganese steel plate to the check side. 11 37 have straight joints. 
have various patent checks, 1 proposes checkless rails with a rever- Аз regards modes of reconstruction, 23 systems use nightwork 

(completed and paved up), 20 nightwork (left open to be paved the 
succeeding night), 13 daywork with single track and portable 


sible check bolted on. 
As regards standard length of rail, 38 systems have 60 ft., 19 have 
cross-over. and 11 davwork with portable track. Three systems 
weld rails before placing in the track, and 42 do not. | 


45 ft., and 2 have 40 ft. 
The form of joint used on 32 systems is the fish-plate joint; 19 use in 
Generally, the traffic is allowed over relaid rails аз soon as neces- 
sary, within а few hours; some limit it to 24 hours, other to 1 weck, 


addition some form of sole-plate ; 18 systems use '* Thermit ” weld- 

ing, and 8 have trial lengths of this; 5 have the “ Dicker ” joint, and ; | 

6 have continuous rail joints. There are trial lengths of the Tudor | and in one instance three weeks. 

welded joint, 45 deg. splayed joints, taper fish-bolts, cast-iron bound | In reply to the question : Do you find the rails loose whenever the 
setts are loose ? 32 systems say “ Yes,” 18 “ Usually," and 9 
* No." In reply to the question: Have you found that anchoring 


joints, &c. 19 systems bond their welded joints, 6 do not. 
Two systems use the Evershed & Vignoles set for testing the con- 
prevents loose paving ? 36 systems say “ Yes," and 12 say “ No.” 
In reply to the question : Do you find vour rails vary in gauge? 26 


ductivity of their joints, 5 use Kelvin and White's set, 1 Elliott Bros.’ 

set, 1 Weston set, 1 Siemens Bros.’ set, 2 use a milli-voltmeter, 7 test, це: 

but do not state apparatus, 36 do not test. The resistance limit for | Systems вау ‘ Yes," 11 say “Slightly,” and 20 say '* Хо.” In reply 
to the question : Do you find the joint alwavsloose where the rail is 
dished ? 36 systems say “ Yes," 7 say “ Not always,” and 14 say "* No.” 


joints given by the various systems are: Resistance of joint not 
to exceed that of 36 in. rail, not to exceed 48 in. of rail, not to exceed 
Eleven systems fit cranked plates. filing or grinding the rail level, to 
remedy dished joints, 10 pack up, 6 grind the tread, 5 cut out and 


0.000033 ohm, not to exceed 7.5 microhms, not to exceed 10 
insert length of rail, 5 have Brown-Crosta plates, and 3 use oxy- 


microhms, not to exceed 10 per cent. above rail, not to exceed 
50 per cent. above rail, not to exceed 10 millivolts drop, while 42 all, 
acetylene welded filling. Generally the effect of rail corrugations is 
to loosen the paving. 23 systems use abrasive blocks fitted into 


systems have no limit. 
Six avstems do not anchor their rails, 25 anchor with lengths of | “© 
у slipper brake for removing corrugations, 12 use grinders, 2 use files, 
and 1 system uses а planing machine. 


rail, 7 with H-girder, 3 with plates and bolts, and 11 with various 
patent anchors; 1 anchors curves only, and 2 at joints only. 41 
systems anchor at the joints and 18 do not. At the points 53 
systems use manganese steel and 11 toughened cast steel. Most of 
the latter use renewable plates. At the crossings 54 systems use man- 
ganese stcel, 8 cast steel and 5 iron bound rail with renewable plates. 

In answer to the question: Do you find solid manganese special 
work detrimental to your car wheels ? 37 systems say “ No," and 
7 “Yes.” In answer to the question: Do you find the wear on 
manganese stecl exposes “honey combed " structure in the castings ? 
39 systems say “ Yes," 17 “ No.” In answer to the question: Do 
you find manganese tongues to curl laterally or vertically at the 
toe? 31 systems say “ No,” and 23 “ Yes, mainly laterally.” 

Three systems use « curve " rails on curves below 300 ft. radius, 
1 on those below 200 ft., 9 below 150 ft., 7 below 100 ft., 9 below 
75 ft., and 9 below 50 ft. 

On curves 30 systems keep to gauge, 5 have the gauge } in. 
tight, and others from } in. tight to 2 in. wide. Fourteen systems use 
water, 5 grease, and 6 oil for lubricating their curves. 


PROF. J. A. FLEMING'S CANTOR LECTURES ON 
ELECTRIC HEATING. 


At the time when Prof. Fleming delivered his lectures on ‘ The 
Applications of Electric Heating " we gave a brief account of them, 
but as they have now been issued by the Royal Society of Arts in 
pamphlet form we take the opportunity of giving some further 
extracts. 

The first three lectures are upon the laws of electric heating, 
radiation and thermometry, the appliances and progress of electric 
heating, and the technica! applications of electric heating. These 
three lectures follow acknowledged lines, but the fourth, on domestic 
applications of heating, contains observations by the author which 


our readers will find of interest at the present time. * 
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One cause retarding the use of electrical energy for heating pur- 

at the present moment.is ignorance of the methods of usage 

and of the cost of theappliances. Anothercause is that houses are not 

yet wired properly for the supply of electric heating current in the 
rooms. 

As regards the materials used in modern electric heaters, there is 
some difficulty in getting material other than platinum to stand 
continual heating in air without oxidation. Nickel or alloys of 
nickel, such as nichrome, are the next best. Polished apparatus is 
most efficient, but to polish large cisterns is difficult and the effi- 
ciency rapidly deteriorates as the polish tarnishes. It is therefore 
best to lag the equipment with magnesia, asbestos wool or cork 
powder. The heat efficiency of a galvanised iron cistern, holding 
3 or 3} gallons, and lagged with wood shavings. was 83 рег cent., an 
800-watt immersion heater being used. A Therol heater has been 
shown to have an efficiency of 92 per cent., and such an apparatus 
when fitted with a 1,000-watt accelerator can give 130 gallons 
per day of water at а temperature of 110?F. In а Prometh^us quart 
kettle the efficiency was 84 per cent., the actua! energy consumption 
being 130 watt-hours. 

It may be reckoned that each cubic foot of London gas at 60°F. 
and 30 іп. berometer has in it potential energy equal to about 
550 B. Th.U., or the calorific capacity of London gas is about 162 
watt-hours per cub. ft. Аз regards efficiency, much depends on 
the kettle and the gas ring. but for exch kettle there is an appropriate 
size of gas ring and a certain best rate of supply of раз. This is 
shown in Fig. 1, and thence it appeers that using an ordinzryv kettle 
over a suitable ring an efficiency of not much over 60 per cent. is 
obtzined. Оп the other hand, with electric kettles an efficiency of 
80 per cent. or more can be reached. If electric energy is supplied at 
ld. per unit, then the best electric kettle will take 60 watt-hours to 
boil a pint of water, costing 0-06d. The best ordinary kettle and 
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ges ring will take 0-55 cub. ft. of gas, which, at 2s. 9d. per 1,000, will 
cost 0-018d. Accordingly, for the small operation of boiling a pint of 
water, the gas has the advantage in mere cost, but many disadvan- 
tages from other points of view. If, however, the fact is taken into 
account that ges burners іп the hands of domestics ere nearly elways 
lighted before they are wanted, and left burning after they heve been 
used, the practical ratio between the cost of small water boiling by 
gas at 2s. 9d. per 1,000 and electric energy at Id. per unit is not 
nearly so large as 1 to 3. It is more like 1 to 2, or even 1 tol. Аз 
regards larger quantities it is easy to show that to provide 10 gallons 
of hot water at 110°F. for a bath, raising it from 60°F., requires the 
expenditure of 2 kw..hre. This at ld. per electrical unit costs 2d. 
My experience is that to do it by gas requires 30 to 40 cub. ft. of 
London gas, costing 14. to 14d. It must be remembered, however, 
thet each cubic foot of gas requires, roughly speaking, 2 cub. ft. of 
air to burn it, and that the products of combustion and imperfectly 
burnt gas have to be got rid of. This renders the use of gas geysers, 
gas kitcheners and gas heaters generally, except on a very small 
scale, impossible without adequate ventilation, and therefore the 
comparison of the two agencies merely on the basis of cost of gas and 
cost of electric energy is unfair. 

As а final result it may be said that water heating by electric 
current is not only practical on a large or small scale, but that even 
at the present cost of electric energy it is not at much disadvantage 
compared with gas at 2s. 6d. per 1,000, whilst if electric energy can be 
generally supplied at a cost of $d. per unit for domestic heating, as it 
is in some places, the advantages will be all on the side of the electric 
heating. Furthermore, it may be said that in the public supply of 
hot water for domestic purposes there is a source of revenue for elec- 
tric supply stations which has hardly yet been touched. 

Turning next to cooking, heat for this purpose must be capable of 
ready variation over a range of from 100^F. to 500°F., and every 
oven should be capable of attaining and keeping a temperature of 
400^ F. in order that it may be used for baking. 


Electric ovens may be of two types, one of which consists of an 
iron chamber heavily insulated with non-conducting material, in 
whose walls coils of wire are embedded. Ап example of this type is 
the Bertram Thomas oven whose heating and cooling curves are 
given in Fig. 2. An example of the second type is the Berry cooker, 
which consists of a hot plate surrounded by a polished sheet-iron 
oven. Ordinary saucepans or grillers may be used in connection 
with some kind of radiator. Broadly speaking it may be saíd that 
when а special electrical vessel with embedded resist *?nces 13 used the 
highest efficiency is obtained, because it can best be insulated, and 
thus heat prevented from escaping in directions where it does no 
work. On the other hand, such vessels are bound to be more expen- 
sive, heavier and more fragile or easily injured than the ordinary 
culinary vessels. On the other hand, those systeme in which an 
electric heater or radiator is employed to take the place of the ordi- 
nary fire or gas ring and on which ordinary saucepans are used may 
give less efficiency in an energy sense, because there may be greater 
wasteful loss of heat. 

The initial outlay, cost of repairs and life of the appliances are very 
important points, and in the design of present-day electric cooking 
apparatus there is a large field for improvement. Such modes of 
connection to the circuit аз porcelain two-pin plugs and flexible 
cords are out of place. Some automatic arrangement must be pro- 
vided which ensures the resistance wire shall not be burnt out, if the 
vessel is empty. Again, the advantages of low voltages are supreme. 
The chief fault of much of the present electrie cooking apparatus 18 
that it does not supply а sufficiently high temperature or supply heat 
quickly enough. In cooking it is necessary to be able to command 
high temperatures quickly for a short time. This is why such а 
simple operation as making a piece of toast is better carried out by 
the ordinary coal fire than by most of the electric toasters, 
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What is now chiefly required аз a preliminary condition is that the 
ordinary speculative builder shall provide separate heating circuits. 
Electric cooking is on a different basis from electric heating. for once 
an oven has been brought to the required temperature only the 
radiation and convection losses have to be made up, besides the food 
is not contaminated by the products of combustion. 

Turning next to heating, the temperature of а room should be 
mainteined as nearly as possible at 60°F. But more; we are 
acutely sensitive to the hygrometric condition of the air, or to the 
percentage of water vapour in it. If it is very dry we experience 
sensations of enervation, and also if it is very moist. About 10 litres 
of water vapour per cubic metre of air, or about 1 per cent. of water 
vapour by volume in the air, appeara to be а comfortable amount. 
Also health and comfort are greetly determined by the organic 
matter in the air. Now the ordinary methods of house heating are 
acknowledged to be extremely unscientific and wasteful, yet never- 
theless there is something to be said in their favour, as they at 
least produce some degree of ventilation necessary to renew the air 
in our rooms end carry away the products of organic contamination. 

It is important. аз а preliminary to further discussion, to consider 
the amount of heat required to raise a given volume of air to a given 
temperature. At ordinary temperature and pressure 12-35 cub. ft 
of air weigh 11b. Hence 1,000 cub. ft. of air weigh very nearly 
80 №. The specific heat of air is 0-2375. Hence to reise the tem- 
perature of 1,000 cub. ft. of air 1°F. requires 80 x 0-2375 B. Th.U., or 
19.24 B.Th.U.— 5-65 watt-hours. Suppose the air is raised from 
32°F. to 65°F. or through 33°F., then to raise 1,000 cub. ft. of air 
from 32°F. to 65°F. requires 186-45 watt-hours, or 0-186 kw. hrs. 
Suppose tho room to be heated to be а room of about 2,500 cub. ft. 
Then to heat th» air in this room from the freezing-point to а com- 
fortable temperature of 65?F. would theoretically require only 
0-5 kw. hrs. The air has, however, to be renewed at least twice an 
hour 2nd hence 1 kw. hrs. would be required at least for mere air 
heating. | 
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The curves in Fig. 3 show in a remarkable manner the great loss of 
heat in ordinary houses through windows, thin walls and skylights, 
and the immense advantzges of double windows and walls. И our 
houses were only constructed on scientific principles so as to be heat- 


tight, or at least less diathermous than (еу are at present, we should | 


be astonished to find how little energy expenditure would keep us 
warm. The house of the future will have double walls. double win- 
dows, no chimneys, ventilation by electric fans, the incoming air 
heated electrically, nd all the cooking and warming provided with- 
out any form of combustion or necessity for chimucys requiring con- 
stant sweeping. Аз constructed at present. however, experience 
shows that a rate of supply of electric energy equal to 1 watt for 
every cubic foot of air in a 100m will in general maintain it at a com- 
fortable temperature in winter. 

Hence. in the ease of the room of 2.500 cub. ft. capacity it would 
require at least 2 kw. to be supplied to it to keep it warm in winter by 
electric heating. This is equivalent to a complete renewal of the air 
every 2} hours. Since electric heating does not vitiate the air, and 
does not require any chimney, the ideal method of heating and ven- 
tilating a room would be to exhaust or draw out the vitiated air and 
heat the incoming air at the point where it is drawn т. Tt is clear, 
however, that nothing could be more unscientific than the ordinary 
system of room warming by gas or coal fires. The greater part of the 
heat goes up the chimney with the products of combustion. The 
incoming air is not warmed, but makes draughts along the floor. and 
the utmost that can be said is that the fire looks cheerful and venti- 
lates the room. 

Experience shows that a gas stove, as usually employed, suitable 
for warming а room of about 2,000-2,500 cub ft., takes 50 cub. ft. of 
gas per hour. Now, this amount of gas contains about 25,000 B.Th.U. 
total calorific energy, equivalent to about 8 kw. hrs. Hence, 
since about 2 kw. hrs. supplied to electric radiators will warm the 
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room at the same rate, the average gas fire may be sending up the 
chimney energy equal to 6 kw. hrs. Hence. 75 per cent. of the 
available heat may pass up the chimney with the product of combus- 
tion, and 100 cub. ft. of fresh air has to be drawn in merely to burn 
the gas. Аз only 0-5 kw. hrs. is required to heat the air itself from 
32°F. to 65 F.. the true efficiency of the gas fire ean only be deter- 
mined when it is known how many hours’ burning it would require to 
bring air in the room up to 65 F., and keep it at that temperature. 

Electric room heating may be conducted by several kinds of heater 
viz., (1) the luminous radiator. (2) the non-luminous radiator or con- 
vector, (3) the Eleetroyl or hot-oil radiator, (4) the combined lumi- 
nous and convector heater. 

As regards cost, the author has made some experiments in his own 
home on the relative cost of coal, gas and electricity as heating agents. 
Taking à room about 14 ft. x 20 ft. x 9 ft.. having about 2,500 cub. ft. 
capacity, it is found that if a coal fire is kept running all day, say, 
for 12 or 14 hours, it will use about 40 lb. of coa! per day, or } ton per 
week. At 28s. this will cost 3s. 6d. per week, or 4d. per hour for coal 
only, exclusive of wood or lighters, labour end chimney swecping. 
It is found that a gas fire of a good kind suitable for warming such a 
room takes 45 cub. ft. per hour, and at 2s. 6d. per 1.000 the cost is 
lid. per hour, or 7s. per week, running eight hours a day. Аза 
matter of fact, such a gas fire will really cost somewhat less, because 
in the generality of cases it can be put out for some hours in the day 
without inconvenience and lighted again at a moment's notice. 

To do the same heating by an electric convector with electric 
energy supplied at ld. per kw. hrs. will cost about 2d. per hour, 


or about 9s. per week. Hence, even at 14. per unit it is not to be 
denied that electric room heating costs more than coal, but not much 


more than gas, whilst it has unquestionable advantages over either. 


When a sufficient demand springs up for electric energy for heating to 
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enable the price to be lowered to 3d. per kw. hr, it will prove 
а most formidable competitor to both the older forms of heating, and 
in time will no doubt replace them both. Even now there is a large 
demand for electric radiators and convectors for heating ships’ 
cabins and saloons, motor-houses, sme! offices, bedrooms and апу 
places where tlame-heating cannot be used on account of danger of 
exp'osions. "The presont hindrances to its progress are, first, the 
want of proper electric heating wires in private houses. Electric 
heating circuits must be run to convenient points on the wainscot of 
kitchens. sitting-rooms and bedrooms with appropriately placed 
fuses and switches. Then, in the next place, there must be a wider 
diffusion of the knowledge of how to use electric heating to the best 
advantages. Cheaper and more substantial appliances, both for 
cooking and room heating. must be placed on the market, and lastly 
the price per unit for electric energy for room heating must be 
redue-d before adopting it for cooking. The chief difficulties 
are the wiring problem and the absence of experience. But these 
obstacles ean only be removed by degrees. The demand makes the 
supply. but the supply can only come from the demand. 


ROTOR HYSTERESIS IN POLYPHASE INDUCTION 
MOTORS. 


BY DAVID ROBERTSON, B.SC. 


Summary.—lIt is pointed out that hysteresis in the rotor of an induction 
motor (contrary to the commonly accepted view) is never & source 
of loss, and that if the hysteresis could only be made large enough 
the motor would run without slip. Consequently it is somewhat advan- 
tageous and also cheaper to use high hysteresis iron in such rotors, low- 
loss iron being used for the stator only. Vector diagrams are given 
illustrating the effect of hysteresis. A purely hysteresis motor is imprac- 
ticable, except for laboratory purposes. 


At first sight one would expect that the hysteresis of the 
rotor iron in an induction motor would be a cause of loss, and 
this idea seems to be more commonly held than it ought to be. 
Except for the high-frequency pulsations in the teeth, quite 
the reverse 1з true, and 1f the hysteresis could only be made 
large enough the motor would run without slip, and conse- 
quently also without any rotor losses except those due to fric- 
tion and to the pulsations just mentioned. Оп the other hand, 
the use of high hysteresis materials will raise the tooth pulsa- 
tion loss, and owing to the fact that these materials have neces- 
sarily a low permeability, increase the magnetising current and 
corresponding stator resistance losses. The former effect will 
probably be small, as the hysteresis component of these pulsa- 
tion losses in which the flux is not reversed will be small ; and 
the latter effect only becomes of importance when the reluc- 
tance of the iron becomes comparable with that of the air-gap. 
An improvement in the performance of the motor 15 therefore 
to be expected by using high-hysteresis iron, e: pecially if the 
rotor slots are closed. эг nearly so. 

The practical importance of this lies not so much in the 
actual improvement, which can only be very slisht within prac- 
ticable limits. but in the fact that these materials are gener- 
ally cheaper than those specially prepared to have a low iron 
loss. The stampinzs for the stator should be of a low-loss 
brand, such as " Stallov,” but those for the rotor should be of 
the cheapest brand. 

The rotor hysteresis produces а torque opposing relative 
motion of flux and rotor; the hysteresis torque 13 thus а 
driving torque at all speeds below synchronism and a retarding 
one at higher speeds. Its amount 13 practically constant, ex- 
cept at synchronism, when it may have any value not exceeding 
that just mentioned, and may act in either way. Its produc- 
tion may be explained thus. If there were absolutely no resis- 
tance to its motion the rotor would run at synchronous speed 
with its axis of magnetisation coincident with that of the stator 
field. When a small resistance 13 applied, the rotor drops 
behind a little until the torque due to the relative displacement 
of these axes balances the load ; it then runs at synchronism 
as before, but keeping this relative position of the two axes 
(see Fig. 1). With a greater load, a larger displacement is 
required until the full hysteresis torque and maximum displace- 
ment are obtained. When the load isincreased beyond this the 
rotor slips continuously, and the balance of the necessary 
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driving torque is obtained from rotor currents. The axis of 
magnetisation continues to rotate at synchronous speed, at a 
fixed distance behind the axis of excitation ; owing to the rela- 
tive motion of the flux axis and the material of the rotor, power 
is now absorbed by the rotor hysteresis equal to the hysteresis 
torque multiplied by the slip speed. The power taken from 
the stator by the rotor hysteresis 15 equal to the same torque 
multiplied by the synchronous speed. The remainder, equal to 
this torque multiplied bv the speed of the rotor, is converted 
into mechanical power. The hysteresis torque is measured by 
the work done in rotor hysteresis per unit angular slip of flux 
and material; it is consequently constant for a given flux, 
as the energy converted into heat by hysteresis each cycle is 
independent of frequency. The power taken from the stator 
due to this cause 18 thus constant below synchronism, and 
equal to that spent in rotor hysteresis when the rotor is at 
rest but the flux the same. 

а Above synchronism the stator receives the same power as it 
had to give out below synchronism ; the mechanical power is 
taken from the shaft, and 18 equal to that transferred to the 
stator plus the rotor hysteresis loss, similar relations holding as 
before. 

At synchronous speed there are no rotor losses; the mecha- 
nical power taken from the shaft is equal to the electrical 
power given to the stator, or vice versa, and this power may 
have any value between the two limits depending on the driv- 
ing or resisting torque applied to the shaft. There is thus a 
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sudden change in the power taken by the stator from the mains 
when the rotor passes through synchronous speed, equal to 
twice the rotor hysteresis power. 

Whether the driving torque is obtained from the rotor 
hysteresis or currents, ot from both together, the power taken 
from the stator is always equal to the driving torque multiplied 
by апишаг speed of the field, while that converted into heat in 
the rotor is given by multiplying the same torque by the slip 
speed. Consequently, anything which reduces the slip will 
also reduce the rotor loss in the same proportion, and there will 
be no rotor losses (excepting those due to the pulsations in the 
teeth and to the friction, which are both taken from the mecha- 
nical power) when the slip is zero. Now, to produce the whole 
driving torque by means of the rotor currents alone will require 
acertain slip and cause a certain loss proportional to that slip. 
When the rotor hysteresis takes up part of the torque it leaves 
less for the currents to do, and consequently it reduces the slip 
and loss. In the extreme case in which the hysteresis torque is 
sufficient for the whole load, there will be no slip and no genera- 
tion of heat in the rotor. 

Let us see what sort of properties such a hysteresis motor 
would have. Since it would run without slip, it would be a 
synchronous motor, but unlike the ordinary synchronous motor 
it would be self-starting, for the full torque acts as soon as the 
current is switched on; for the same reason it could not be 
thrown out of step, although it could be pulled up. On the 
other hand, it requires a magnetising current from the mains, 
and its power-factor cannot be adjusted when running. In the 
vector diagram (Fig. 2) I, represents the magnetising current 
tn quadrature with the E.M.F., E, induced by the useful flux. 


I, is the working current corresponding to any load, and Tis 
the total current. ZI is the reversed leakage impedance 
E.M.F., and V the terminal voltage. ZI may be divided ae 
the two components ZI, and ZI,. If we assume the flux anc 
magnetising current to be constant, the pont Vo 15 fixed, and 
VV, the locus of V, is a fixed line. If V be constant, not E, the 
same diagram will apply, but the scales, both for current and 
voltage, will be different for each load for the actual length of 
the vector OV in each case represents the constant terminal 
voltage. The current scale is altered in the same ratto, since the 
various E. M.F.s may be supposed to be proportional to the 
current. A 
For any load ф -ф. EVO, 

where ф„ is the angle of lag corresponding to the stator 
resistance and leakage inductance. Below P the angle EVO 1s 
negative. Consequently the power-factor gradually increases 
as the load comes on until a point Q is reached, at which a 
circle through E and O touches the line V,V. At P the angle 
of lag is the same as that for the stator resistance and leakage 
reactance ; beyond Q it gradually falls again to the same value. 
Actually, the impedance voltage is small, and so V 1з never very 
far from P nor the power-factor from cos ф,. 

The next point of interest is to see how the output of such a 
motor would compare with that of an induction motor of the 
same size. Usually the rotor hysteresis torque is very small ; 
too small even to balance the friction. In an article on the 
iron losses in asynchronous machines (ТнЕ ELECTRICIAN, 
LVIII., р. 752, 1/3/07), Wall gives particulars of a separation 
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of the losses in a 7 Н.р. three-phase induction motor by Brag- 


stadt’s method. The rotor hysteresis takes about 30 watts 
from the stator, or less than half of 1 per cent., while the stator 
hysteresis and eddies take 100 watts, and the tooth pulsation 
losses in stator and rotor together absorb 70 watts. In a 
] H.P. motor tested by the author's students at the Merchant 
Veuturers' College, the rotor hysteresis power is considerably 
greater, being about 2} per cent. of the full load input. We have 
seen that maximum power taken from the stator and converted 
into mechanical power by the rotor hysteresis is equal to the 
power which that would convert into heat if the rotor were at 
rest, when, of course, the frequency of the magnetic changes 
in the rotor is the same as that of the applied voltage. Now, 
at a frequency of 50 c.p. and a flux density of 1 microvolt- 


second per square millimetre (10,000 cgs., or 0-615 millivolt- 


second per square inch) the specific hysteresis loss for different 


materials is :— 


ОНЕРИ ES ERES 0-22 watts per cubic inch, 
(PASE ызгы кыгы ea и 02  , 4 
Ordinary sheet iron, hard.................. 0-80 j js 
Castiron ....... weoosvecosceeceeenascesseteevoso 3-00 » эз 
Hard cast steel .............................. 5-00 " 5 


It will thus be seen that at least 700 to 1,000 cubic in. of 
rotor iron at this flux density and frequency would be necessary 
for each horse-power. This is very much greater than what is 
required in an induction motor. "There is thus no field for a 
pure hysteresis motor, except for certain special purposes where 
a self-starting synchronous motor of small output is required, 
such as is necessary in connection with certain laboratory 
measurements. Additional torque at synchronous speed is 
obtained by having one large tooth per pole on the rotor, but 


= 
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this gives no assistance when starting or when the rotor begins 
to slip. The small motor which used to be employed for 
driving the vibrating mirror of the oscillograph is of this type, 
but the writer does not know whether high hysteresis iron was 
used for the rotor or not. If not, its starting properties, which 
are not all that could be desired, could be thus improved. 


DRY CELL TESTING.* 


BY W. B. PRITZ. 


There are to-day at least 100 brands of dry cells upon the market, 
varying in quality from very efficient and reliable cells to those which 
must be considered very inefficient ; and from these the consumer 
must select that brand which in his opinion will give best service. 
Before any conclusion can be reached regarding the adaptability of a 
cell to а particular service, the consumer must either accept the 
guarantee of the manufacturer or make for himself, as best he may, a 
service comparison of the cells in question. 

The present diversitv in the methods of testing cells is very 
troublesome for both the manufacturer and consumer. The former 
is often called upon to guarantee the service of his product when sub- 
jected to certain tests which have little or no relation to any which he 
may have adopted, and s!though it is not impossible, it does become 
quite difficult for à manufacturer of dry cells to calculate from the 
results of his regular tests just what may be expected of his product 
when subjected to а particular test required in the specifications of 
his customer. The adoption of some standard, tests which would 
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Fig. 1.—TELEPHONE TEST For Dry CELLS. 


hold between manufacturer and consumer elike would, therefore, be 
very advantageous to both. The establishment of such tests and the 
publicity which would thereby be given to the whole subject of testing 
would decrease the tendency of the small consumers (who, taken col- 
lectively, must use a considerable percentage of the output) to place 
reliance in the so-called tests which now form the basis for their judg- 
ment of a brand of cell, such as amperage or voltage readings. 

It is easily shown that there is in no sense a rclationship between 
service and short-circuit current. It is true that the amperage read- 
ing of a cell, coupled with а familiarity with the particular brand, 
does serve as a good indication of the age of the cell or the presence 
of any serious defect ; however, the customer who judges solely from 
the short-circuit current is very apt to obtain inferior quality, and 
yet we are informed by dealers that at least 90 per cent. of the cus- 
tomers who buy cells off the shelves demand that they be so read and 
in most cases select that brand giving the higher current. 

Let us consider, then, the requirements of a satisfactory test for 
dry cells and the conditions which have the greater influence upon 
the results obtained. In general] (other than for purposes of research) 
there are but two reasons for desiring a test upon dry cells: (1) To 
ascertain what life may be obtained from a brand of cells in a certain 
service ; (2) to ascertain which one of several brands will give the 
longest life in that particular service. 

With the former object in view the knowledge is best obtained by 
actual use of the cells in connection with the appliance. In some 
cases this is the only feasible way in which the definite information 
sought can be obtained. The great majority of tests are carried on, 
however, with the second object in view—viz., the comparison of two 
or more brands of cells for use in 2 particular service. Where the 
amount of testing is lerge, it is impossible, even were it expedient, to 
use the actual appliances for testing cells, and it becomes necessary to 
devise special testing methods and apparatus such that results ob- 
tained therefrom 8211 bo compzrable to the results obtained from 


* Abstract of a Paper read before the American Electrochemical Society. 


the cells when placed in actual service. This is, we take it, the one: 
necessary condition which dry cell tests must fulfil. 


There have been tests devised which seek to go further and make 
the operating conditions not only comparable, but as similar as may 
be to the operating conditions of the service for which the test is 
intended. Upon this point there is some diversity of opinion. Some 
authorities claim that a test is of greater value and is more reliable- 
the more nearly the conditions of test approach those of service, 
and, following out these claims, have devised certain tests which are 
rendered quite complicated, requiring much ettention and apparatus: 
for their continuance, by the introduction into the method of some 
of the irregularities to be expected in service. It is questionable, 
however, if results of greater meaning are obtained from such strict 
adherence to service conditions. At best, such a test is but an ap- 
proach to actual service, which must be continually varying from: 
time to time and from locality to locality. Again, the apparatus 
Necessary to carry on an irregular, intermittent test is very compli- 
cated and requires much careful attention. This feature limita its 
use to the large consumers and manufacturers. 

Questions are often asked regarding the advisability of testing 
various brands of cells by connecting them in series and discharging 
them simultencously. In general, we would advise against this 
method, though there are occasions when it is the only one that can 
һе employed. Especially is this true when test conditions, such as 
length of contact and recuperation periods, strength of current and 
temperature of the battery. cannot be held const wnt for the separate 
testing of various brands. It is much preferable, for instance, to use 
the series method of test upon en automobile than to test the 
various brands upon different machines or upon the same machine 
at differcnt times. 

Temperature is à most important factor in dry cell testing, and a 
large part of the non-uniformity in the results of tests may, we think, 
be traced to temperature variations. For instance, the current in- 
creases as the temperature riscs, and the differences in the current 
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obtainable increase considerably as the temperature falls. The in-. 
fluence of temperature upon service is greater than it is supposed. 
Tests show great variations are obtainab!e between 15 deg. and 35 deg 
between which values practically all testing is done. This makes: 
the importance of temperature regulation very evident. The effect 
of temperature also varies with the nature of the service, high tem- 
peratures giving longer service where the drain is heavy, while low 
temperatures are favourable for light drain service lasting over а con- 
siderable period. Of prime importance in dry cell testing is а know- 
ledge of the effect of temperature upon the rate of deterioration of 
cells when left on open circuit. То determine just what this effect 
might be, & number of cella were stored at seven different tem- 
peratures. The following table gives the initis! currents and the 
drop in amperage after 10 weeks, expressed as à percentage of the 
initial values. 
' Percent. drop in. 


Temperature. Initial amp. amp. in 10 weeks. 

D. ties cedebat ed uU haan IST оные 4-4 
DO C. аа 220: er 10-0 
JO Cer, nana н DAO: рака 19-0: 
dO Сы. EE ына 22. itr 25-0: 

у ы O E СКК КЕ Sees’ 20 52-0 
бэ Сус. оо осе нае POI Е 710 
AD C. ушан киы "ji Rr 98-0 


The greatly increased rete of deterioration on open circuit at high 
temperatures no doubt accounts for the poor service obtainable at 
such temperetures over long periods of time. А knowledge of this 
effect of tempereture would undoubtedly explain the cases, which 
are at times brought to our attention, of cells rapidly deteriorating 
upon & dealers shelves, from “no cause whatever." The cells 
should be stored in 2 dry, coo! place, and not in the corner behind the 
stove. 

In interpreting the results obtained from a test of various grades of 
cella & caution must be given against drawing definite conclusions 
from the outcome of a single or a small number of tests. When the 
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matter of choosing a brand is of much importance it is necessary to 
run a series of tests over a period of six months or а year. In this 
way a very good idea may be obtained of 62 average service results 
which may be expected. 

In regard to the terms in which the results of dry cell tests should 
be reported, there is some difference of opinion, some authorities con- 
tending that the ratings should be expressed as the number of атроге- 
hours given by a cell under specified conditions to a certain working 
voltage value. Others claim that more practieal meaning is attached 
to a statement of the length of time during which the cell is able to 
maintain its working voltage above the specified limiting volue. It 
is the author's opinion that that method of rating should be used 
which gives to the consumer the exact information whieh he desires, 
hence, the rating of eolls by the length of service of » given kind which 
thev ато capable of giving is favoured. 

It is perfectly evident that the consumer is interested in the length 
of service which he is able to obtain from a battery and not in the 
amount of energy given. At first thought it might appear that the 
ampere-hour capacity of a dry cell beers such a relation to length of 
service, that either method of rating would give the same information. 
Such is not the case, however. Differences in discharge rate cause 
vast differences in the number of ampere-hours obtainable from the 
cell. From the nature of the discharge curve, it is quite difficult to 
calculate the length of service obtainable under the conditions limit- 
ing the ampere-hour rating, while to go further and deduce from the 
rated ampere-hour capacity under one set of conditions, the output 
to be expected under different conditions becomes a hopeless task. 
Equally hopeless is the final interpreting of the result in terms of 
length of service. Again, а dry cell does not always give length of 
service, which is proportional to ampere-hour output. It is easily 
possible to produce two dry cells which will give equal lengths of 
service the ampere-hour out put of which will show marked differences. 
Hence à statement of the ampere-hour capacity of two brands of 
cells is very apt to be misleading, as it does not settle definitely which 
is the better cell to use upon a given service. For research purposes 
the energy or ampere-hour output of а cell is very useful, but as а 
practical rating for dry cells it is not satisfactory, especially from 
the standpoint of the consumer. 

The author then proposes for consideration certain tests covering 
the two most important services, namely, telephone. and gas-engine 
ignition, The nature of these services was fully outlined in Papers 
delivered before the Society by Dr. J. W. Brown * and Mr. D. L. 
Ordway,f and therefore will be touched upon only in so far as is 
necessary to establish the relationship of the service to the tests 
which we propose. 

It is recommended by one of the important telephone companies 
that the battery should at all times give a current of more than 0:14 
amps. at the end of one minute after it has been disconnected from 
the transmitter and connected in circuit with an ammeter and a 
resistance of 20 ohms. This specification necessitates that the 
working voltage be constantly 2-8 volts or more. The author has 
been using for some time a test which requires a minimum of care 
and supervision and which is quite comparable to the more compli- 
cated tests. It subjects three cells in series to a discharge through 
20 ohms resistance for & period of two minutes each hour, during 
24 hours per day and 7 days per week, until the working voltage 
reaches the limiting value of 2-8 volts, the results being reported as 
the number of hours’ service to this cut-off point. The energy 
drawn from the battery in this test is approximately equivalent to 
that consumed in the more complicated methods; the batteries give 
practically equivalent periods of service, and the number of cells, 
resistance in circuit, and cut-off point are identical. The regularity 
of this test which we propose eliminates the mechanical appliances 
Necessary to obtain decreased night and Sunday service. ‘The left- 
hand portion of Fig. 1 shows diagrammatically the apparatus neces- 
sary and its arrangement. Tho hand of the clock A revolves once 
per hour, closing by means of the contact H the circuit of the battery 
I in turn through the contacts B, B,. B, and B, This current 
magnestises the cores of the telegraph relav8 C, Cy, Ca, Cy, causing the 
extended armature arms D to fall. bringing the inverted U-shaped 
fingers F into mercury cups, through which the test battery circuits 
E are closed. Each contact B is of such length that two minutes are 
required for the passage of the contact H. At the right of the 
figure is shown the arrangement of the relay and coil table. The 
test batteries are stored underneath the table and are read from the 
mercury cup F. 

Fig. 2 shows a representative discharge curve obtained from a 
battery of three 2} іп. by біп. dry cells of a well-known brand. 

curve passes through the values of the working voltage at the 
end of the discharge periods. 
а == ee 
* : Trans." Amer. Electrochem, Soc., XILL., 173 (1908). 
t“ Trans.” Amer. Electrochem, Soc., XVII., 341 (1910). 


Ignition practice also presents great diversity in operating соп. 
ditions, and formulating a satisfactory test to meet the demands 
requires much consideration of the various systems used. In deve- 
loping a test suitable for this service, a 4-cylinder automobile engine, 
equipped with a standard make of spark coil was used. With 
different numbers of cella in series, resistance was cut into the circuit 
until the engine failed to operate satisfactorily. Limits of satis- 
factorv ignition for those particular conditions were thus reached. 
Readings at this point were taken of the working voltage. average? 
drain on the battery and the value of the impulse which the battery 
was сар Не of forcing through the primary winding of the spark 
coil.* The work was then duplicated, using in turn all the leading 
makes of coils. Thus it was possible to formulate whit may be con- 
sidered аз average limiting conditions of actual ignition. service. 
It was found that in the majority of cases five or six cells in series 
gave ample voltige. Efficient service was obtained in some cases 
with es low a drain on the battery as 0.2 or 0.3 amp. It is very 
probable, however, thet 0:5 amp. more nearly represents the average 
drain which could be maintained by the adjustment. of coils without 
proper instruments; t A battery was found to give inefficient service 
when the impulse of current which it was able to send through the 
primary winding of the spark coil fell below 2 or 3 amps, Fig. 3 
showing a diagram of the arrangement. 

From these findings the following test has been developed and 
adopted as standard for ignition service. A battery of six cells is 
connected in series with a 16-ohm coil, which permits an average 
drain on the battery throughout its life of approximately 0-5 amp. 
Readings of the working voltage are taken at intervals throughout 
the test, the most important reading. however, being the impulse of 
current which the battery is able to force through a J-ohm coil con- 
nected in series with the ammeter and in parallel with the 16-ohm 
resistance. When this value at the end of a period of contact. falls 
below 4 amps., the battery is considered unfit for service and dis- 
carded. This value is taken, rather than 3 ampa., in order to be 
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16 ohms Circuit closed for two periods, per day, of one hour each. 
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conservative. АП conditions adopted from investigation as repre- 
senting the average ignition service Fave thus been duplicated. In 
settling upon the length of time during which the battery should he 
discharged, many users of automobiles were interviewed, and the 
consensus of opinion was that, after the novelty of an automobile 
wore off, the length of time during which a car would be in operation 
would average not far from two hours a day. The test batteries are 
therefore discharged for this length of time each day. The time is 
divided, however, into two periods, one hour in the morning and one 
іп the afternoon. Аз a test for lighter service, the battery is some- 
times subjected to two-drain periods of half-an-hour each. If the 
amount of testing be not too great, the circuits may be closed by 
hand, in which case no apparatus is needed other than instruments 
for reading, a number of 16-ohm resistance coils and a 5:0-оһ coil 
for use in taking the impulse readings. 

This test has been used satisfactorily for several vears. By slight 
variations, chiefly in the time of discharge, it may be made repre- 
sentative of any system of various types of ignition service. 

Since it is often the case that quite an interval of time may elapse 
between the manufacture and installation of a cell in service, a 
knowledge of what may be expected during this period becomes of 
no little importance, and hence an open circuit or ‘ shelf life " test 
is quite essential. The ideal method for such a test would be the 
determination of the decrease of service capacity due to storage 
over detinite periods. This practice, however, would entail much 
labour and expense where the amount of testing to be done is large. 


— 


* À full discussion of the impulse value and its importance in ignition 
service is containcd in: D. L. Ordway, “ Trans." Amer. Electrochem. 
Soc., XVII., 36: (1910). 

T The value of the approximate drain, viz., 0-5 amps., does not apply 
to the various single-spark appliances now to be obtained, which are much 
more economioal of current, 
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The method generally employed to determine shelf life consists 
of reading the initial voltage and short-cireuit current of à repre- 
sentative sample of cells, followed by current readings at intervals of 
one or two months, depending upon the nature of the cells in question. 
The ammeter for reading short-circuit current should be dead beat, 
and with its leads should have a resistance of 0-01 ohm. Two 30-in. 
lengths of No. 12 lamp cord make very convenient leads. The 
results are merely indicative of increase in internal resistance, and 
bear no definite relation to the service which the cells may give. 
However, this information, coupled with familiarity with a brand of 
cells, becomes a very good indication of its quality. It also serves 
to indicate any serious defects of manufacture. The cells are kept 
on the shelf until the short-circuit current has fallen below 10 amps. 
This point is arbitrarily chosen, as it represents a point below which 
it would be difficult to market the cell. For practical purposes, 
the results are expressed as the number of months during which the 
short-circuit current remains above this cut-off point. Much more 
meaning, however, is attached to the rate at which the current falls. 
generally reported as the drop in amperage expressed as а percentage 
of the initial amperege. This is especially true when investigation 
of the quality of cells is the object. For practical purposes. however, 
the first rating given. ie., months to 10 amps., is perheps preferable. 

There are, of course, many miscellaneous services in which dry cells 
are used, tests for which must be formulated as occasion demands 
and to suit the particular needs of the case. For the more important 
uses, however, viz., telephone and ignition services, we trust uniform 
methods of testing may soon be adopted which will be satisfactory 
to all. 


THE PRESENT POSITION OF ELECTRIC STEEL 
MELTING.* 


BY PROF. А. MCWILLIAM. 


The melting of stecl by means of electricity has passed the merely 
experimental stage and become one of the commercial processes by 
means of which steel is manufactured for the market. И is not 
correct to say that it has emerged from the experimental stage, how- 
ever, as not only this process of steel-making. but most other pro- 
cesses, are being continually experimented with and the results com- 
p:red with one another by up-to-date and vigorous firms. 

The general impression gathered from much conversation with users 
is that the аге furnace product from slightly impure materials, puri- 
fied to Swedish standard, just about takes its place by Swedish open- 
hearth and Bessemer steels, and that the induction-furnace product 
skilfully made from pure materials equals anything but the very 
highest qualities of crucible steels. The special feature of the 
Héroult and Róchling-Rodenhauser types is thet with an oxidising 
purification phosphorus can be eliminated to almost any extent that 
will pay, and after removing the sleg. and forming another, by a 
reducing purification sulphur can similarly be removed. » 

The Kjellin induction furnace acts as a melter of materials much 
after the manner of the crucible, and has one advantage over the 
crucible in that there is no absorption of sulphur during melting. 
Recent experiments with covering slags specially calculated by the 
writer to give a minimum of chagge in composition during melting 
show, according to a student's preliminary analysis, compositions in 
the ingots practically equal to those by calculation from the consti- 
tuents, a result better than expected but still requiring thorough 
checking. The results at least serve as a text for one fact that must 
never be forgotten. The electric furnace of whatever design will not 
make good steel automatically. The same metallurgieal skill re- 
quired by the older processes must be expended on the proper killing 
and finishing of the steel, by whatever type of electric furnace it is 
being melted, and the fact that in electrie as in other furnaces bad 
steel шау be made from good materials increases the difliculties of 
finding the exact place of any steel in the world’s work. 

One point of importance is that this production of electric steel haa 
introduced a new competitor into the field by giving great impetus to 
the use of what is sometimes called white coal, namely the great 
waterfalls, mostly far removed from coal, and much energy is now 
being used that formerly ran to waste, whilst the successful applica- 
tion of electrie power to the production of charcoal pig-iron allows of 
a much-reduced consumption of charcoal. The rapidly increasing 
price of charcoal in Sweden, owing. among other causes, to so much of 
the woud being used for making wood pulp for paper making, 18 quite 
a serious situation which this application of electric power may help 
to relieve. 

The author next refers briefly to the principles of the various well- 
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known types of electric furnaces, and he mentions that the loss in 
melting amounts to about 11 per cent. in the Kjellin, abeut 4 to 5 
per cent. in the Róchling-Rodenhauser, and 7 to 8 per cent. in are 
furnaces. 

| In considering the present position of the electric steel-melting 
industry regard must be hid to the numbers and capacities of the 
various types of furnaces in work. not in work. and being built. 
although а comp!ete survey should also take account of the nature 
and quality of the materiels being made. The progress in numbers 
and capacities and in output should also be considered. So far as 
one could ascertain, about June, 1910, there were about 118 furnaces 
of all tvpes, of which 70 were in use, 10 not working. and 38 being 
built. There were 77 arc furnaces recorded, of which 29 were credited 
as Heroult. 17 Girod, 13 Stassano, 6 Keller and 9 others ; besides 
one furnace at Domnarfvet. Sweden. for the production of 2.500 tons 
of pig-iron per annum, with one in Norway and one at Trollhattan, 
Sweden, both in course of construction and each designed to produce 
about 7.500 tons of pig-iron annually. Of the Héroult furnaces the 
total vapacity per charge of those working was about 80 tons and of 
those in course of construction about 50 tons. The Girod furnaces, 
the great competitors of the Héroult, were recorded at about 38 tons 
in work and 26 tons being built. Similarly the figures for the Keller 
were 13 tons and 5 tons, and for the others 20 tons and 13 tons 
respectively. 

Of the induction furnaces the Kjellin furnaces erected totalled 14 
with 35 tons capacity. the Róehling-Rodenhauser 15, with 30 tons 
in work. | ton not in work, and 17 tons capacity being built. all others 
about I8 tons in work. That gave a total capacity of about 250 tons 
for the are furnaces and 100 tons for the induction. or a grend total 
of 350 tons per charge for all clectric stecl-melting furnaces. Pres- 
sure of other work hss prevented my getting the latest figures fronr 
all the firms making electric furnaces, but [have obtained these from 
the two most important firms, viz., the Héroult and the Kjcllin and 
Róchling- Rodenhauser. Comparing the Héroult. furnaces only, as 
an example, we have seen that in June, 1910, there were 29 of these 
furnaces with a expacity of 80 tons in work and 50 tons in course of 
erection. 130 tons in all. whilst about June, 1911, there were 4% 
furnaces, with a total capacity of about 242 tons. 

The output of electric steel in Germany, the United States and 
Austria-Hungary in 1910 amounted to almost 112.000 tons, which is 
an increase of 63,000 tons over the figures for 1909. These are the 
only countries for which the exact output of electric steel is published, 
but there is no doubt that the figures for Sweden. France, Belgium, 
Italy. would also show large gains. "The increase will probably. be 
more thin maintained in 1911. as more than 30 new furnaces of 
-rious types should be started during the year, and many which 
only started towards the end of 1910 will put in a full years work 
in 1911. 

England will also for the first time appear as а regular producer. 
Before the beginning of the present year the Héroult furnace at 
Edgar Allen's in Sheffield was the only arc one in steady operation. 
In January three Héroult furnaces were commenced in England, at 
Vickers, at Thos. Firth & Song in Sheffield, and at Lake & Elliott s: 
in Braintree, Essex. А Grónwell furnace, for demonstration and 
manufacturing purposes, also started at about the same time in. 
Sheffield, and the outpüt of England for 1911 should amount to about 
13.000 tons. А 15-ton Héroult furnace is to be erected at Skinnin- 
grove shortly and is expected to turn out 200 tons per day. About 
the same period Kjellin induction furnaces have been working satis- 
factorily at Vickers and Jessop's in Shefticld, and an experimental 
furnace at the University of Sheffield. 

Great progress will be made in Germany with electric furnaces 
during the next year, when Héroult furnaces of 25 and 22 tons capa- 
city are to be constructed. At present the largest size are the two 
15-ton Héroult furnaces at S. Chicago and Worcester, belonging to 
the United States Steel Corporation, who have recently acquired the 
Héroult patents for America and will probably erect several more 
furnaces shortly. 

The electric furnace can be used either for melting scrap directly or 
in combination with some other form of furnace, in which case it 
simply acts as a refiner. The majority of the recent furnaces have: 
been emploved in this way, in conjunction either with Bessemer or 
open-hearth furnaces. The latter are usually of the basie tilting 
type. part of the charge being removed to the electric furnace after 
the pig is melted and the bulk of the phosphorus removed, leaving 
some phosphorus and the oxygen and sulphur to be eliminated by 
the electric furnace. In this case the time required for the electric 
furnace is from 1 hour to 2 hours according to the degree of retining 
required and the original condition of the steel when removed from 
the basic furnace. The power used varies from 100 to 300 kw. -hours 
per ton. When cold scrap is melted the time required is about 6. 
hours and the power consumption said to be from 650 10 190 kw. 
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hours, but really, all in, more probably 800 to 1,000 per ton. Of the 
44'Héroult furnaces in operation or construction 21 are to melt scrap. 
90 to take molten steel from the basic open hearth, one from a Talbot 
furnace, and two from converters. 

Electric furnaces are being employed in the following cases :— 

1. Toreplace crucibles. The gain is then one of cost of production. 

2. For foundries. Electric furnaces are being used in many 
foundries. At Georg Fischer's and Nchaffhausen they are the only 
furnaces emploved. and Lake & Elliott of Braintree are now making 
most of their steel electrically. 

3. Toreplace Swedish Bessemer steel, and for steel of axle and tyre 
quality. 

4. For weldless tubes. The Mannesmann Company have Héroult 
furnaces in Germany and Italy. 

5. In combination with Talbot furnaces. Owing to the fact that 
the heat need not be sufficiently great for teeming on transference to 
the electric furnace, the output of the Talbot and the life of the lining 
and roof are said to be largely increased. This will be the procedure 
at Nkinningrove for making rails. 

6, For melting turnings, especially high-speed turnings; These 
make excellent scrap for the electric furnace. Nickel scrap can be 
melted without any loss of nickel. 

There are two aspects of the present position of a comparatively 
new industry. One is the progress made during the vear, and an 
endeavour has been made to present that point of view. Another 
aspect is the actual state of the industry at present. That can best 
he judged by considering the capacities end kind of work done by all 
the furnaces installed by the two principal firms already named. 

In this connection the author gives two Tables showing (1) the 
number of Héroult furnaces in construction or operation, and (2) the 
Kjellin and Róchling-Rodenhauser furnaces now in operation or 
under erection. The first-mentioned list refers to 43 furnaces, of 
242} tons total capacity. five of these being in England ; whilst the 
second Table refers to 30 furnaces, nine of these being under erection. 
Four furnaces of this tvpe are in Great Britain though only one 
appears to be in operation—this is at the University of Sheffield. 


STUDIES IN LIGHT PRODUCTION.* 


BY R. A. HOUSTOUN, M.A., PH.D., D.SC. 
(Lecturer in Physical Optics in the University of Glasgow.) 


(Continued from page 968.) 


Summary.—In these studies the author deals with the theory of light 
production, the scope being brietly indicated by the following contents 
(1) The distribution of the energy in the spectrum and the measuring of 
efficiency. (2) The importance of * black body” radiation and the 
experimental realisation of the black body. Comparison of the energy 
curves of a black body and of platinum, and the variation of the position 
of maximum energy with temperature. (3) Mechanism of flame, and 
the temperature, energy and efliciency of flames. (4) The Welsbach 
mantle and selective radiation. (5) Radiation and efficiency of the 
carbon glow lamp. (6) Physical properties and temperature of the arc. 
17) Tem perature and energy curves of the Nernst glower. (8) Efficiency 
of the metal filament. (9)'The mercury arc and Из difficulties. (10) The 
light of the future and the possibility of obtaining *‘ cold light.” 


No. 5.—THE CanBoN Grow Lamp. 

The carbon glow lamp, which has now been on the market 
for 30 years, is associated principally with the names of 
Thomas Alva Edison and Joseph Wilson Swan. It consists, 
as 18 well known, of a carbon filament inside an exhausted 
bulb, the filament being heated to incandescence by the 
passage of an electric current. The bulb is exhausted for two 
reasons: First, to prevent chemical action between the 
carbon and the air, and, second, to prevent loss of heat by 
conduction from the filament to the bulb, and thence to the 
outside atmosphere. The lamp would not be nearly so efficient 
if the bulb were filled with hydrogen, nitrogen or any other 
gas that does not react with carbon. This has been shown 
In an interesting investigation by L. W. Hartman (^ The 
Conduction Losses from Carbon Filaments when heated to 
Incandescence in Various Gases," “ Phys. Rev.," 20, 1905, 
p.322. He mounted a glow lamp with a straight filament in 
front of a platinum oven, the temperature of which could be 
read by a platinum platinum-rhodium thermo-element en- 
closed in some magnesium oxide. The current in the lamp 


* Allrights reserved. These contributions, amplified, will be published 
shortly in * The Electrician” Series. 


was then adjusted until the filament could not be seen against 
the magnesium oxide. The temperature of the filament was 
then assumed to be that given by the thermo-element, and the 
power supplied to the lamp determined for a range of tem- 
peratures. The experiment was next repeated with other 
lamps filled with hvdrogen, carbon dioxide and nitrogen at 
atmospheric pressure. The results in the case of the carbon 
dioxide were not so good, owing to its reacting with the 
filament ; but the other two gases gave no trouble. Аз an 
example of the results obtained when the filament was main- 
tained at 1,400 deg. abs. temperature, the watts, per centi- 
metre of filament, supplied in the different cases were as follows, 
the Roman numerals referring to the lamp used :— 


| ——Ó—Ó— M НЕЗ 5:15 watts per centimetre 
| E СО E Int pde dol L835 - 
и o oed nibii ta 2-480 is 
PR, rA те 5-00) 
ШОМ per ОТУИ ЕНА АЕ еек 1-96 T 
HI., Vacuum y mau TES 0-81 a 


For the third lamp the difference from the last figure in the 
column must give the power lost by conduction. The radia- 
tion from a “ black " filament of the same dimensions as the 
filament in III. was calculated to be 1-014 watts per centimetre. 

Of course, the method used gives the “ black " temperature 
of the filament, but only approximately. 

As a material for films carbon possesses two great advan- 
tages: Из ability to stand high temperatures and Из high 
specific resistance. With these it possesses the disadvantage 
that after a time a black deposit forms on the inside of tle 
bulb and diminishes the candle-power of the lamp. This 
deposit is due partly to carbon particles which have evapo- 
rated from the filament and partly to particles which have 
been shot off from it. 

There are many different ways of preparing the filament. 
Natural fibres may be used, or а thread formed by squirting 
a viscous solution of cotton wool in zinc chloride through a 
hole in the side of a vessel. Before the filament is fixed in the 
bulb it is often subjected to a process called flashing. If it is 
rendered incandescent in an atmosphere of hvdrocarbon gas, 
the heated filament decomposes the gas and a deposit of carbon 
is formed upon the surface of the filament. According to its 
treatment, the filament may have ап appearance varying 
from sooty black to a grey or brilliant steel-like lustre. 

In addition to the efficiency and Ше tests made on the 
photometric bench by practical men, a large amount of 
measuring has been done on glow lamps in physical labora- 
tories. In flames, and in the case of the incandescent газ 
mantle, one of the conditions is prescribed—namely, the 
temperature—but in the glow lamp the latter can be easily 
varied. It may also be assumed to be a definite function of the 
voltage. The current, voltage and radiation can be easily 
measured. It is, therefore, not to be wondered at that different 
people have sought to establish laws connecting these quan- 
tities. For example, a complete theory of the glow lamp has 
been worked out by Н. 5. Weber (“ A General Theory of the 
Glow Lamp," “ Phys. Rev.,” 2, 1894, р. 112 and p. 197). Then 
we have the result of Prof. А. Jamieson that the candle-power 
Is proportional to the sixth power of the voltage, and certain 
relations deduced by Abney and Festing (“ An Investigation 
into the Relations between Radiation, Energy and Tempera- 
ture," “ Phil. Mag." (5), 16, 1883, p. 224). Such results, 
however, are usually correct only for a limited range, and it 
Is better to state results by comparison with the perfectly 
black body, which, of course, had not been realised experi- 
mentally when these investigations were carried out. 

The carbon filament may, then, be regarded as an approxi- 
mation to the perfectly black body. For any wave-length 
and temperature it will always radiate less than the latter: 
but, like the latter, when the temperature is increased, the 
maximum of the energy curve moves towards the visible 
spectrum, while the intensity increases at every wave-length 
in the visible spectrum, the increase being much more rapid 
at the shorter wave-lengths. This latter fact has been brought- 
out by quite a number of spectrophotometric researches, The 
following figures, for example, are taken from an article by 
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P: Vaillant; the figures from the same soutce for the tantalum 
and Nernst lamps being added for the sake of comparison 
(Suv les variations avec là témperatire des spectres d'émis- 
sion 'de' quelques lampes eleetriqués," С.Б. 143, 1906, р. 81). 
For each wave-length the intensity of éachi lamp at its normal 
voltage'is taken as unity. ` "The normal voltage of each lamp 
was n volts. d 


T tere — H : AUC ыш ed A Жы abet es Rok pe "E 
—— | ‚16 СЕ ано 25 c. p. tantalum. | Зе c.p. Меш 
| 


Volts ....... UN 90 | 82 |120 100 90 821120 100 92 90 
Amperes ...... 0-59 0-48 0. 13 0- oe 35 0-30 0-28 0-26 0-34 0-22 0-17 
459 uu .,, 1-82 0 49 0-26 0-12 1-46 0-61 0-35 0-20 2-47 0-32 0-10 = 
488 ,, ...2 | 1-76 0-53, 0-28) 0-15; 1-39 0-62 0-36 0-20 2.35 0-32 0-10 3 
023, ...g 173. 0-54 0-29] 0-15) 1-33) 0-62 0-36 0-21 2:24 0-34 0-17 5 
570 ,, ZE 1-73 0:56 0-32! 0-16, 1-31 0-63: 0-38 0:22 2-04 0:37 0-18 Ж 
638,, .. e | 1-71 0: 57] 0 33! 0-17) 1-31) 0-68) O-41 0-26 2-01 0-38 0-19 Е 
760 ,, ... 1-60 0-59, 0-37|0-20. 1-221 0-72 0-47 0-30 1.82 0-42 0-23 8 
Bt 2 H33 0:31 0-16, 134] 0-64 0-39 0-23 2-16 0:36 0-17 


Mean intensity. 


If the three lamps are compared at their normal voltage, their 
mean intensities being made equal, we have 


À in Ap ......... , 1498. 4s8 523 570 — 638 | 760 
Carbon —......... 1:00 1:00 1-00 . 1:00 ]-00 | 

Intensity< Tantalum ...... ‚ 1.28 117 14503 0-94 OTW | 0-62 
Nernst — ........ . 0:92 107 104 193 LO | 0-91 


The similarity of the carbon filament with the black bodv, 
however. must not be pushed too far. Е. L. Nichols (7 The 
Visible Radiation from Carbon," * Phys. Rev." 13. 1901, 
pp. 65 and 129) made a spectrophotometric investigation of 
carbon rods which were heated bv an electric current in vacuo 
the temperatures being read bv thermo-junctions embedded 
in the rods and extrapolation to an infinitely thin thermo- 
junction, and he found that above 1.100 C., relatively to the 
other colours on both sides, the intensity of the yellow increased 
much more rapidly than it ought to have done had the law of 
the black body been followed. This was the case both with 
untreated carbons with black surfaces and with treated 
carbons with grev surfaces. The carbons exlubited, there- 
fore, a slight selective emission. This fact has been confirmed 
by Blaker (Ernest Blaker, * A Spetrophotometric Comparison 
of the Relative Intensity of Light from Carbon at Different 
Temperatures," ©“ Phys. Rev." 13, 1901, p. 345) Бу observa- 
tions on ordinary carbon glow lamps, 

No complete rormal energy curves have been published for a 
carbon filament such as 1s used in a glow lamp. The obvious 
difficulty is the glass of the bulb, which absorbs the infra-red 
beyond 3-0 ы. Prismatic energy curves of а glow lamp at 
different voltages, taken with a glass prism and linear thermo- 
pile, have been given by Abney and Festing (© The Relation 
between Electric Energy and Radiation in the "pectrum of 
Incandescence Lamps," '* Proc. Roy. Soc.,” 37, 1884, р. 157). 
and normal energy curves have been given by Nichols, who 
also used a glass prism and thermopile (©The Distribution of 
Energy in the Spectrum of the Glow Lamp," " Phys. Rev." 
2, 1894, p. 260). Such curves have, however, not so much 
value, because—as I know from experience—the glass in the 
spectroscope begins to distort the curve a considerable way 
before the glass of the bulb makes itself felt. 

If we wish, therefore, to study the distribution of the energy 
of radiation of glowing carbon from end to end of the spectrum. 
we must refer to an article by Paschen (* Uber Gesetzmàs- 
sigkeiten in den Npectren fester Korper," “ Ann. d. Phys.," 
60, 1897, p. 662), which gives figures for a piece of platinum 
foil coated with lamp black, for three pieces of graphitic carbon 
in an exhausted glass bulb with a fluorite window, and, finallv. 


for one of these pieces of carbon taken out of the bulb and 


radiating in the free atmosphere. The temperature was taken 
by a thermo-junction embedded їп the carbon or placed in the 
fold of the platinum foil. Two prismatic energy curves are 


‘also given by К. Angstrom (“ Energy in the Visible Spectrum. 


ví Ще. Hefner Standard, “ Phys.’ Rev., 


+’ 


ahy 


' 17, 1903, р. 302) for 


а straight fllament'inside a glass bulb with a ‘fluorite window. 


He slows that within the мые spectrum they can be герте-. 


sented by Wien's law, the black. temperature of .the normat. 


voltage being 1,7307C. The true uL should thus be 
higher. T" Ж. 

“In. the articles. above referred to, Nichols was not able to 
measure the temperature of his carbon rods above 1,500°C. 
owing tothe carbon combining with the metals of the thermo- 
element. Paschen in his experiments did not go above 
1.300°C. There seems to be thus little prospect of measuring 
the temperature in a filament directly. On the assumption 
that the radiating properties of the filament he between those 
of the perfect black bodv and of platinum, Lummer and 
Pringsheim = (7 Temperaturbestimmung — fester — glühender. 
Körper,” " Verh. d. Deutsch. Phys. Чез.” Bd. I., 1899, p. 230) 
found 1,825°С. and 1,600 С, as the hmits of its ncrmal tem- 
perature. The method used was that of determining the 
position of the maximum of the energy curve. Le Chatelier 
(© Nur la mesure optique des temperatures élevées," " Journal 
de Physique " (3), 1. р. 185) gives the following tab le, showing 
the increase of temperature of a 10-volt carbon lamp with the 
diminution of Из resistance :— 


Tem perature. Resistance. 
Ко буз, семыз 1-00 
ТӨШЕ ЄЗ. ны ааа 075 
И. _............... 0-66 
Е, Sio xs 0-51 
ESOO o СИЕТИ 0-4) 
PPOO. edant sed 0-44 


He states that 1,8OO C. is the temperature of glow lamps at 
their usual brightness. and that thev can be over-run to 2,100 C. 
These results are obtained. with his optical pyrometer by com- 
paring the brightness with that of a standard lamp. The 
pyrometer uses only the red rays, the rest being cut out by 
red glass. Le € hatelier makes no correction for the " black- 
ness" of a body. His values. therefore, should be some- 
what low. 

The temperatures of a carbon lamp and a metallised carbon 
lamp have recently been determined very carefully by А. С. 
Jollev (" Modern Incandescent. Electric Lamps,” THe Erec- 
TRICIAN, Vol. LXHI.. pp. 700 and 755) for different voltages. 
He used Stefan’s law and three different empirical formule. 
He obtains 1.617°C. as a mean value for the carbon, and 1.676 С. 
asa mean value for the metallised carbon lamps at their normal 
voltages. I cannot help feeling that these values are too low. 
Ntefan's law gives, of course, a lower limit, the black body 
temperature, and I think the true temperature should differ 
more from the Stefan’s law temperature than Jollev's values 
do. But we shall never reach finalitv in this matter until we 
place the filament inside an enclosure, the inside surface of 
which is a mirror, and examine the radiation through an 
aperture. Then the black body temperature of the aperture 
will be the true temperature of the filament. 

The efficiency of glow lamps has been determined by the 
calorimetric method by Merritt (7 Some Determinations of 
the Energy of the Light from Incandescent Lamps." Ernest 
Merritt, Amer. “ Journ. of Se.” (3), 37, 1889, р. 167) and by 
Russner (7 Uber die Licht und Lu von Glühlam- 
pen," Johannes Russner, " Phys. Zs.” 8, 1907, p. 120). In 
Merritt's experiments the glow lamp was RE in a large 
glass calorimeter, through which a steadv flow of water was 
maintained. From the quantity of water which passed through 
in a given time, and the difference in its temperature before 
entering and after leaving, the amount of dark heat absorbed 
bv the water in the calorimeter in that time could be measured. 
The radiation from the lamp after passing through the water 
and glass of the calorimeter was allowed to fall on a thermopile 
and the deflections of the galvanometer noted. А small cell 
containing an opaque solution of icdine in carbon disulphide 
was then placed between the pile and the lamp and the deflec- 
tion again observed. The ratio of the second deflection to the 
first, therefore, gave the ratio of the dark heat escaping from 
the calorimeter to the total radiant energy escaping.. It-was 
found that a little less than one-third of the energy that. had 
passed through the glass and water of the calorimeter was dark 
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W. Wedding found 3:5 and 3-9 per cent. for the radiant 
efficiencies, and 0-19 and 0:335. per cent. for the luminous 
efliciencies of two carbon lamps which he investigated. He 
used a bolometric method, by which he was able to determine 
the absolute value of the energy received per square centimetre 
of bolometer surface. and he separated the dark heat from the 
hight by means of a water filter. The radiant efficiency ìs, of 
course, the ratio of light to total energy radiated, and the 
luminous efficiency the ratio of light to total power consumed. 
It is in the highest degree striking that Wedding’s resulta for 
these two quantities should differ so widely, and one cannot 
avoid the suspicion that there was some error made in deter- 
mining the absolute value of the energy received. According 
to Wedding. the total energy radiated is only about. one- 
fifteenth of the electrical energy consumed. Where does the 
difference go to? It must be lost by convection and con- 
duction, Now other experimenters are accustomed to regard 
this loss as small. Drysdale (7 On. Luintnous Efficiency: and 
the Mechanical Equivalent of Light," " Proc. Ноу. Мое.” 
А RO, 1907 (08, р. 19) states that he convinced himself that it 
was not more than 2 or 3 per cent. of the total energy con- 
sumed. 

Let us consider the question of this convection loss more 
closely. The filament is losing heat only by radiation. Hart- 
man’s measurements (loc. cit.) leave no room for an appre- 
са е convection loss to the bulb, and since the filament is 
of the same brightness to its ends, there is no appreciable con- 
duction loss along the leading-in wires. When the radiation 
reaches the bulb the longer waves are absorbed, since glass 
absorbs beyond 3-0 м. As we know neither the exact absorp- 
tion coefficient of the glass nor the exact shape of the energ 
curve of the filament, we cannot tell what fraction of the radia- 
tion is absorbed, but shall probably not be far wrong in guessing 
it at a third. This absorbed energy is spent in heating the 
glass, and is lost (vom the glass by conduction, convection and 
radiation. Now the transference of energy by radiation from 
one body to another varies with the difference of the fourth or 


heat. It was also found photometrically that from 25 to 30 
per cent. of the light of the lamp was absorbed by the calori- 
meter, Hence the total amount of dark heat radiated could 
be calculated. The energy supplied to the lamp was deter- 
mined electrically, and as the difference of these two quantities 
vave the light radiated the efhicieney could be determined. The 
value found for the lamp experimented on was 3-6 per cent. 
for its normal voltage. 

Merritt made further determinations, letting the rays from 
different lamps fall on а thermopile with and without an alum 
filter in front of it. He corrected for the light absorbed and 
the dark heat transmitted by the filter in the same wav аз 
before. By this method he obtained higher values. 

In Russner’s determinations the brass cap and plaster were 
removed from the lamp. and the latter was suspended in a 
beaker filled with a solution of ferrous ammonium sulphate. 
This liquid. as he was the first to point out, is almost colourless, 
and absorbs the heat rays much better than waiter. ‘The 
current was run for a measured interval, the solution stirred 
aud the rise of temperature noted. The bulb of the lamp was 
then covered with tinfoil, again imniersed in. the solution and 
the rise of temperature for the same interval of time noted. И 
was greater т this case. as the light also was absorbed. The 
difference of tlie two readings divided by the second gave the 
efliciency. Russner apparently did not correct for the light 
absorbed by the solution in the first case. He gives results 
for two lamps—0-58 and 0-61 per ceat. 

As has been mentioned in the first of these studies, a filter 
of water or any other solution is an unsatisfactory way of 
separating dark heat from light. 

The first determination to which exception cannot be taken 
on the point of principle is due to €. E. Mendenhall (7 On the 
Luminous Efficiency of the Carbon Filament,” ©“ Phys. Rev," 
20, 1905, p. 160), who used а modification of Angstroms 
method, For а 100 c.p. ато. Ве obiained the following 
heures :— 
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кишин, | келен = RO р Жыш _ | higher powers of their temperatures; the. transference of 
61-0 2-34", 75-3 | 2-63", energy by conduction varies with the difference of the first 
NL | 2-39", 14-0 | 2-00", power. Hence, as the glass is not. much above room tem- 
hie 2 m к | э, perature, the energy it absorbs is lost mainly by conduction 
Edu. and convection. Hence the calorimetrie methods, if it were 
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possible to carry them out accurately, should give the luminous 
eficiency, while the methods adopted by Mendenhall and 
myself give the radiant efficiency. 

Abney and Festing (7 The Relation between Electric Energy 
and Radiation m the. Spectrum of Incandescence Lamps," 
`` Proc. Roy. Soc." 37, 1884, р. 157) found for а carbon lamp 
that the watts consumed. were not proportional to the total 
radiation measured by a thermopile, but to the latter plus а 


Normal brillianey corresponded to about. 75 watts input, for 
which the efficieney was 2:6 per cent. 

I have determined the radiant efficiency of two 250-volt 
lamps (7 The Efficiency of Metallic Filament Lamps,” Roy. 
Soc., Edin., “ Proe.’) by the method described in the first of 
these studies, The results are as follows :— 


| Lamp 1. Lamp II. 
Ex ICE pM M = зс M CEN | constant. For small currents the radiation increased slowly, 
Volts, | Amperes. | а Amperes. | Gates hut afterwards more rapidly. As they stated that there was 
тыы a Accents ae ee ee ee ee И appreciable convection. loss—a statement to which Sir 
116 ^0 0132. |  e125, i | Е William Siemens took. exception—they. put the difference 
2 o | dud бр | ке, down to energy consumed in. molecular rearrangement in the 
234) 0-237 342"? и - 24297 filament. It is, however, quite clear that the difference is 
21) | 0-258 38-959, (0208. | 343^, rad'ation absorbed by the bulb and lost from the latter bv 


conduction and convection. 
(То be continued.) 
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The mean value for the normal voltage is thus 9:9 per cent, 

It is interesting to note that the efficiency has been found 
to vary considerably with the nature of the surface of the 
filament. Thus Evans (" Observations on the Radiation of 
Licht and Heat from Bright and Black Incandescent Sur- 
faces,” ^^ Proc. Roy. Кос.” 40, 1886, p. 207) flashed two per- 
fectly similar filaments, one in an atmosphere of ordinary cold 
coal gas and the other in very hot hydrocarbon vapour. The 
frst took on a permanent coating resembling lamp-black ; the 
second has a bright silvery appearance. The blackened 
filament required 100 watts in order to give 20 c.p., while the 
filament with a bright surface gave an equal light with 74 watts, 
the difference being apparently due solely to the radiating 
Properties of the surface. Similar results have been obtained 
by E. L. Nichols (? The Distribution of Energy in the Spectrum 
of the Glow Lamp,” * Phys. Rev.,” 2, 1894, p. 260). ] 


BOOES RECEIVED. 


[Copies of the undermentioned works can be had from The Electrician office, post free 
(unless otherwise выс), on receipt of published price, adding 34. for books published 
under 28., and 5 per cent. for books published nett, Add 10 per cent. for abroad or for 
foreign books.] 


“ The Testing of Motive-Power Engines.” By В. Royds. (London, 
1911: Longmans, Green & Co.) 9s. nett. 

 Elsetrical Mining Installations." By P. W. Freudemacher. (Lon- 
don, 1911 : Constable & Co.) 2s. nett. 

" Mill and Factory Wiring." Ву В. С. Devey. (London, 1911: 
Constable & Co.) 2s. nett. 

“ Bulletin International: Résumés des Travaux Présentés. Classe des 
sciences mathématiques, naturelles et de la médetene.” (Prague, 1910 : 
Académie des Sciences de l'Empereur Francois Joseph). 

* Principes de la Technique de L’Echtirage.” Ву Le Dr. Ingr. Г. 
Bloch. Translated by С. Roy. (Paris, 1911 : Gauthier?Villars,) 5 f. 


Е * 


20 


THE ELECTRICIAN, OCTOBER 13, 1911. 


POSTMASTER-GENERAL'S ANNUAL REPORT. 


The 57th annual report of the Postmaster-General, which has 
been issued this week, contains particulars of the business of 
the Post Office during the vear ended March 31, 1911. We give 


below extracts of those parts of the report which are of more 
particular interest to our readers :— 


During the year énded March 31, 1911, 86,707.000 telegrams passed 
over the Post Office wires, compared with 86, 884,000 in the previous усаг. 
The increase to which attention was called last year has not been main- 
tained in the case of inland telegrams. in spite of additional traftic result- 
ing from a general election in ‘both years; but this decrease is almost 
balanced by the continued growth of the foreign traffie, the decrease in 
the total number of telegrams being only 0-2 per cent. The total value 
of the telegrams was £2,773.266, an increase of £4,213 over 1909-10. 
During the year the telegraph system has been extended to 160 Post 
Offices. Guarantees have been given by public bodies in 43 cases and by 
pe persons in 44. There were on March 31 11,451 Post Offices open 
for public telegraph business, as well as 2,423 offices at railway stations 
and other public places. At 999 of these Post Offices the business is 

carried on under guarantee, 

The use of high-speed automatic telegraph apparatus has been further 
developed during the year. The circuits between London and many of 
the larger provincial offices are now continuously worked with W heat- 
stone apparatus during the busy hours of the day. Wheatstone working 
not only affords to the staff a change from the monotony of key working, 
but it is conducive to the rapid disposal of the traffic and makes it possible 
to reduce the number of circuits and so to set free many long wires. In 
connection with the Wheatstone apparatus on the London-Newc astle- 
on-Tyne and London-Edinburgh circuits, Creed instruments, printing in 
type, are being used. Gell keyboard perforators are extensively em- 
ployed in connection with Wheatstone working. and other types are being 
tried. Baudot apparatus has been installed experimentally on the 
London-Birmingham circuit, and Murray multiplex apparatus on the 
London-Manchester circuit, ‘and further trials of Undulator apparatus 
have been made between Bristol and Cork. 
` Experiments have been made with a view to the wider use of type- 
writers for the transcription of messages for delivery. Much attention 
has also been given to the methods of delivering telegrams, with a view 
both to greater expedition and to the reduction of the number of boy 
messengers. 

The main underground telegraph line between Birmingham and Bristol 
has been completed, as well as the extension from Leeds to Newcastle- 
on-Tyne. There is, therefore, now a triangle of underground lines with 
the corners at London, Birmingham and Bristol, with extensions from 
Bristol to Plymouth and Portheurno, where submarine cables are landed ; 
from London to Chatham ; and from Birmingham to Glasgow and Edin- 
burgh. Liverpool, Manchester, Leeds and Newcastle are &erved by 
cables connected with the main line at Warrington. Progress has also 
been made during the year with the extensions to Hull and to St. Mar- 

garets Bay and “Abbot's Cliff—the landing places of the Continental 

cables. During the present year it is hoped to proceed further with the 
line from Leeds to Hull, to complete the South Eastern line as far as 
Canterbury, and to construct а line to Cardiff from a spur now carried to 
Sharpness from the line between Birmingham and Bristol. In connec- 
tion with the development of the underground. system experiments, 
which give promise of excellent results, have been made with a view to 
increase the speed of working on underground lines. 

By arrangement between the Board of Trade, Trinity House and the 
Post Office. facilities have been provided for the interchange of messages 
between ships at sea and the inland system at the Smalls Lighthouse. the 
Tuskar Rock Lighthouse and the Haishorough Lightship, by means of the 
electric cable communication with which each of these outlying stations 
is furnished for life-saving purposes. This additional service should 
prove of much value to the shipping community. 

The number of foreign telegrams sent to and from the United Kingdom 
during the year (exclusive of certain telegrams dealt with entirely by 
Cable Сот panies) was 10,678,000, an increase of about 419,000 as com- 
pared with the preceding year. The rearrangements at the Central Tele- 
graph Office are now practically complete, and the space allotted to the 
Continental wires has been thereby appreciably increased. Quadruplex 
working with the Baudot type of instrument. will shortly be permanently 
established on two of the Anglo-Netherland wires, and experimental trials 
in practical working with similar apparatus on a wire to Berlin are giving 
satisfactory results. It is hoped by the more extended use of fast-speed 
apparatus to increase considerably the accommodation for гаће be- 
tween the United Kingdom and the Continent, and thus to accelerate 
that traffic. 

The Anglo-Norwegian telegraph service was acquired by the British 
and Norwegian Governments on Jan. 1, 1911, from which date the rate 
for telegrams between the United Kingdom and Norway was reduced 
from 3d. to 24d. a word. A corresponding reduction was made in the 
rate between the United Kingdom and Sweden on Feb. 1, 1911. The 
cable between Peterhead and Egersund, which formerly belonged to the 
treat Northern Telegraph Company. was purchased from the Company 
by the two Governments, and a new cable between Newbiggin and 
Arendal was successfully laid in October, 1910. It has been arranged 
that the service &hall be worked in the United Kingdom by the Great 
Northern Company on behalf of the Post Office for а tcrm of years. 


An agreement is being negotiated between the Western Union and 
Anglo-American Telegraph Companies, under which the cables of the two 
Companies between the United Kingdom and North America will be 
worked as one sytem. There is reason to believe that this amalgamation 
will result in an improvement of the facilities for sending telegrams to and 
from North America. | 

The existing rates of charge in the Extra-European service press 
scverely on the large classes whose use of the telegraph is occasional only, 
and who are unable to avail themselves of the facilities for compression 
afforded by the use of codes. To remedy this practical inequality, a 
scheme has been suggested by the Government of Australia and elabo- 
rated by the Pacitic Cable Board for the acceptance in the Extra-Euro- 
pean service at half the present rates of the less urgent telegrams in plain 
language which can, if necessary, be deferred, for not more than 24 hours, 
in favour of the fully paid traffic. The scheme, which is strongly sup- 
ported by the Governments of Canada and New Zealand, has been ac- 
cepted by the British and American Cable Companies, and it is hoped 
that it will be possible at an early date to put it into operation. 

The examination of telegraph codes continues to engage the close at- 
tention of the British, French and German Administrations, and it is 
hoped to announce the result of thc examination without much further 
delav. 

Wireless Telegraphy.—The number of radiotelegrams dealt with at the 
Post Office Coast Stations during the year shows a satisfactory increase, 
the outward radiotelegrams to ships reaching а total of 5,640, as com- 
pared with 3,266 т 1909-10, and inward radiotelegrams from ships 34.161 
as compared with 27,727 in 1909. 10; the total increase being 8,808, or 
28:4 percent. The revenue derived from these radiotelegrams was £7.941. 
It is not possible to make a comparison with the previous financial year 
because the stations did not о into the hands of the Post Office until 
October, 1909, but the revenue for the period of six months ended March 
31, 1911, shows an increase of 39-9 per cent. over the corresponding period 
of 1909-10. This increase is mainly attributable to the larger number 
of ships communicating with the wireless coast stations. In addition to 
the Atlantic and other important liners, most of the cross-channel pas- 
senger vessels and many cargo ships now carry wireless telegraph appa- 
ratus, and in view of the advantages to the shipping community afforded 
by the wireless service there appears to be cvery probability that the 
number of ship installations will continue to increase at a rapid rate. The 
total number of British ships already equipped or in course of equipment 
is 290, as compared with 130 12 months ago. 

The Post Office stations at present open for general correspondence 
with ships at sea are as follows :—Caister (Norfolk), North Foreland 
(Kent), Niton (Isle of Wight). Bolt Head (Devorshire), Lizard (Cornwall), 
Seaforth (Lancashire), Rosslare (Wexford), Crookhaven (Cork), Malin 
Head (Donegal). 

The expanding service has shown that in order to mect adequately the 
requirements of shipping. especially in the North Sea and at the Western 
entrance to the English Channel, a reorganisation of the coast stations is 
necessary, and the expenditure of £16.000 for this purpose has been au- 
thorised. Two additional stations are to be provided ; one of medium 
range (about 250 miles) will be situated at or near Newcastle-on-Tyne. 
This station will eventually supersede the private station at Cullercoats 
at present used for commercial purposes under provisional permission. 
The other station, which will have a range of about 500 miles, will be 
erected in the neighbourhood of the Island of Valentia to serve the rapidly 
increasing traffic to and from ships passing the south-west of Ireland. А 
new station will also be erected at the Land's End with а range of approxi- 
mately 250 miles to replace the existing station at the Lizard. When 
this station is completed the Bolt Head station will be relieved of ordinary 
commercial work, but will be maintaincd for ex perimental purposes and 
for wireless communication with the Channel Islands when the cable is 
interrupted. The existing stations at Malin Head and Niton will be 
removed to more convenient positions in the neighbourhood, while that 
at Rosslare will be transferred to a position on the Welsh coast in the 
neighbourhood of Fishguard. In each case the efficiency of the stations 
will be increased by the introduction of improved apparatus. 

То encourage the excharge of radiotelegrams with ships making short 
voyages a new scale of coast station charges has been introduced and may 
be recorded here although the change did not fall within the vear under 
review. Hitherto, with the exception of certain of the cross-channel and 
Irish services, where a low coast station rate had been provisionally 
allowed, the usual coast station and inland charge for radiotelegrams sent 
to or from ships making short voyages was the same as that charged in 
the case of ocean liners, namely 63d. a word. A coast station and inland 
rate of 34d. а word with a minimum of Is. 9d. has now been introduced 
for radiotelegrams exchanged with ships trading to the Baltic ov to ports 
less than 1,000 miles distant from the United Kingdom. and a lower rate 
of 2d. а word with a minimum of 1s. 8d. in the case of ships engaged in the 
Irish and Continental services or trading to ports less than 200 miles 
distant. There is every reason to think that the reductions will be appre- 
ciated by passengers making short sea voyages, and that they will lead 
to a substantial increase in the number of radiotelegrams dealt with at 
the coast stations. 

Arrangements were recently made for accepting radiotelegrams at 
Post Offices for transmission at the rate of 3s. à word by way of the Mar- 
coni Company's long range station at Poldhu in Cornw all, when the ships 
for which they are intended are beyond the range of the Post Office coast 
stations. Itis now possible to communicate from any Post Office in the 
United Kingdom with certain of the large Atlantic liners, fitted with 
Marconi long-distance apparatus, at any time during their voyage be- 
tween this country and Canada or the United States. И the vessel has 
passed beyond the range of the Poldhu station, the messages are trans- 
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mitted by cable to the long-range station of the Marconi Company at 
Cape Cod, Massachussets, and thence transmitted to the ships without 
additional charge. 

In conjunction with the Board of Trade. special arrangements have 
been made forthe free transinission of radiotelegrams to warn ships of the 

„оп of derehets dangerous to navigation. Whenever a derelict is 
reported to be lying in the track of ships. steps are taken to notify the 
Admiralty and Lloyd's and to forward the particulars by wireless tele- 
graphy to all ships proceeding in the direction of the danger оп the North 
Atlantic, South Atlantic and North Sea routes, as the ease may be, for a 
period of four days after the receipt of the information. 

Reports in regard. to the weather conditions prevailing at a wireless 
coast station or Lloyd's signal station in the United Kingdom are also 
provided to ships on payment of a coast station charge of дя. ; or. fora 
further payment of 6d. in addition to the cost of the Inland telegrams and 
reply, weather reports and forecasts сап be obtained from the Meteoro- 
logical office. Information as to the state of the weather or a ship's 
position, t.e.. Whether she is in touch with a coast station, can be ascer- 
tained from the Post Office wireless stations for a payment of 64. т addi- 
tion to the cost of the telegram and the reply on application at any Post 
Office in the United Kingdom. 

Tne maintenance of the wireless installations on the Trinity House 
Lightships stationed at the approaches to the Thames has been trans- 
ferred to the Post Office and steps are being taken to improve the efficiency 
of this system of communication. 

During a prolonged interruption of the Stornoway cable, the telegraph 
гаће was diverted to the wireless telegraph stations at Tobormory and 
Lochboisdale. and the delay and inconvenience which formerly attended 
the severance of the cable connection was successfully overcome. Returns 
of the trafic show that an average of 230 telegrams a day (the highest 
number in one day being 459) were transmitted by means of the wireless 
service with practically no delay. 

With the concurrence of the Admiralty. the naval wireless telegraph 
stations at Rame Head, Cornwall, and St. Mary's, Scilly, were also used 
during the winter on three occasions for maintaining communication 
with the Scilly Islands during the interruption of the submarine cable, 
and permanent arrangements have been made for the use of these stations 
for this purpose whenever the cable communication is interrupted. 

During the vear 97 licences, covering 107 land stations, were granted 
in the United Kingdom under the Wireless Telegraphy Act. With one 
exception these were for ex perimental purposes. 1n five cases permission 
to conduct temporary experiments was given by letter. On March 31 
last there were in existence five licences for land stations for commercial 
purposes, six for private business houses (excluding installations on 
Trinity House ligatships) and 205 experimental licences. 

Tite phones —-Tne total number of telephone trunk line exe 
at March ЗІ list was 678, compared with 643 at March 31, 1910. 
capital expenditure at the same dates was £5,537,725 and 65,0924. 
respectively; the number of conversations over inland. tronk lines 
JU. 100,058. and 26,566,318. respectively :. the average payment per eon- 
versation 6-104. as against 5:00d. : the gross revenue from inland calls 
£765,282 аз compared with £662,815 :; and the receipts from Continental 
calls £24,655 and £24,135 respectively During the year 137 Post Office 
telephone exchanges were opened in the provinces—97 in. England and 
Wales, 24 in Scotland and 16 in Irelard. Of these 40 were opened under 
guarantee terms under which the State bears two-thirds of any loss on the 
expenses of working. Tae approaching expiration of the licence of the 
National Telephone Co. has thrown the work of extending the telephone 
system to the less populous parts of the country more and more on the 
Post Office. As was point d out last year, such extensions, though they 
are of great value to the districts concerned, vield no direct profit for 
some time, and in some cases cause a loss. The great majority of the 
Post Office provincial exchanges are of this class, so that a favourable 
balince-sheet cannot be expected until the Company's business in more 
profitable districts is taken over. "nere are nevertheless no grounds for 
doubting that judicious extension, rendering the previously existing pro- 
vincial system more valuable to the users and more profitable to the State. 
Ia sound policy. The National Telephone Co, is, at the cost of the Post 
Office, proceeding with extensions jn outlying parts of certain areas 
served by their system. 

Tae question of introducing a cheaper form of telephone service in 
spirsly. populated rural districts is under consideration. Besides the 
137 exchinges above referred to, 42 public eall offices; with full facilities 
for speaking over local and trunk lines.were opencd at small places where 
the number of prospective subscribers was not suffici»nt to warrant the 
opning of exchanges; and 25 call oflices with limited facilities were also 
opened in various country districts. 

Tne total number of lines directly connected with the Post Office pro- 
vincial telephone exchanges on March 31, 1911 мах 28.441, as compared 
with 26.112* on March 31, 1910. and the number of exchange telephones 
Increased from 33,330 to 36,650. 

Yue number of telephones connected to the municipal systems at Hull 
and Portsmouth on March 31 last was 3,082 and 2,519 respectively, 
whilst 1,900 telephone stations were installed on the Guernsey State 
учет at Dac. 31 last. "иле future of the service at Guernsey and Hull 
after Dee. ЗЕ, 1911, when the licences ex pire, is under consideration. Tae 
licence of the Corporation of Portsmouth does not expire until 1926, and 
the Corporation is not desirous of now selling its system to the Post Office 
or willing to purchase from the Post Office the National Telephone Co.'s 
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l * The figaro (23.635) given in the Report for 1909-10 did not include 
ines connected with call offices or with departmental offices. 


plant; in these circumstances it may be necessary for the Post Office to 
compete with the Corporation as does the National Telephone Co. 

The number of telephones connected in the Metropolitan area with the 
Post Office system оп March ЗІ last was 73.305, an increase during the 


vear of 9,105. whilst the number of call offices increased from 766 to 841. 


The mileage of underground pipes was 2,587, and of underground wires 


211.044. 

The accounts for the vear ended March 31, 1911. of the income and 
expenditure relating to the trunk system, the London service and the 
provincial exchange system are given in an appendix to the report, The 
total income from the trunk line system was £758,096, and the expendi- 
ture £574.406, the balance being £183,690. Of the above expenditure 
£145.168 was for maintenance and £256,116 administrative and operating 
expenses. The balance on the London exchange system was £201,211, 
the expenditure being £392,121 and the income £503,332, whilst. the 
deficiency оп the provincial system. was £56,208, the income being 
£244.360 and the expenditure £299,568. The amount of royalty received 
during the year from the National Telephone Co. was £339,610, and from 
other licensees £2,932. 

Under the purchase agreement of February, 1905, the Postmaster- 
General had the right. subject to appeal to arbitration, to object to pur- 
chase such plant of the National Telephone Co. in certain competitive 
areas ах he considered would be unsuitable for th: actual requirements 
of the Post Office telephone service and certiin plant in any area which 
did not comply with the standard specification. During the vear notice 
was given of objection to purchase a considerable amount of plant. lind 
and buildings, including the Avenue, Bank, and Westminster exchanges 
in the London area, and a large number of exchanges in South Wales. 
The proceedings before the Railway and Canal Commissioners taken after 
the expiration of the period under review resulted in a compromise being 
come to with the Company. Ап inventory of the Company's. plant 
throughout the country is being made by the Company and simultane- 
ously checked by the Post Office. This inventory will show the quantity 
of every class of plant used by the Company with particulars of its age. 
Some 600 men are employed on. this work, which was commenced in 
October, 1910, and will, it is hoped. be completed before the close of the 
current year, 

Four officers were sent. to. the United States in order that they 
might study thoroughly present American telephone practice. Valuable 
resulta have already been obtained from their observations as well as 
from the experience of others who have previously visited the United 
States. 

In May, a new four-wire teleplione cable was laid across the Straits of 
Dover between Abbot's Cliff and Cape Grisnez. This is the first com- 
mercial use of a submarine cable fitted with inductance or loading coils, 
which are designed to minimise the attenuation and distortion of speech 
transmitted through the cable. An agreement has been entered into to 
provide a similar cable for the Anglo- Belgian telephone service. 

The question of the rates of subscription for exchange service has 
attracted considerable public attention during the past year, and a depu- 
tation on the subject at the House of Commons were informed that no 
change in the present rates would be proposed until after the Railway and 
Canal Commissioners have given an award as to the price to be paid for 
the National Telephone Co.'s plant and assets. 

The following estimated figures show the extent to which the telephone 
is being used for sending messages for onward transmission as telegrams 
and express letters :— Telegrams 5.372.000, an increase over 1909 10 of 
9:1 per cent. : express letters 196,000, an increase of 20 per cent. The 
number of messages sent to the Post Office by telephone for onward trans- 
mission as ordinary letters decreased from 3,200 to 3.100, whilst the tele 
grams delivered during the vear to addressees by telephone numbered 
2.447.000. as against 2.154.000 т 1909-10. The number of telegrams 
delivered by telephone represented 3 per cent. of the total number of 
tel grams delivered. 

ane rentals in respect of private wires provided by the Post Office 
amounted to £217,439, as compared with £204,278 for the preceding vear. 
Tnere is a considerable demand for wires in connection with fire-alarm 
systems, the electrical regulation of clocks, telewriter installations, &c. 

Waylares.—Vuo local authorities in the neighbourhood of London 
continue to oppose the erection of overhead lines, and it has again been 
necessary to appeal to the Courts in several instances. In cach case the 
jud «ment has been in the main in favour of the Post Office, 
In relation to the use of hede barks conferred on the Postmaster-General 
by the 'l'eleeraph (Constraction) Act of 1908 are of increasing value as the 
extended use of motor traction makes it more and more necessary to set 
telegraph poles further back from the higuway. 

Mileage of Wire.—Tne total mileage of Post Office wires, including 
spare wires, on March ЗІ, 1911, was as follows :—Publie telegraphs, 
311.942; telephones, 660.144: private and leased wires, 267,009 ; total, 
1.239,095. This Рик is apportioned as follows :— Aerial, 440,810 ; 
underground, 787.553; submarine. [0,727 ; total, 1.239,00. 

Post Opee Paaldings.—During the past year the new Gencral Post 
Office (King Edward's Building) has been occupied; the new Central 
Power Station at Blackfriars has been brought into use. 

During the year 80 new buildings speciallyerected for Post Office pur- 
poses were taken into occupation : and the ledes of 26 existing buildings 
were taken over by the Department after adaptation. 

The Committee that is inquiring into the causes of telegraphists’ cramp 
is still pursuing its investigations, which are nearly complete. Mention 
is also made in the report of the retirement of Sir Matthew, Nathan, 
Secretary of the Post Office, on his appointment to the Chairmanship of 


the Board of Inland Revenue. 
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THE PRESENT POSITION OF ELECTRIC 
COOKING AND HEATINC. 


In spite of all that our gas friends may say to the con- 
trary—the very mention of the subject by an electrical 
engineer seems to call forth a flood of ridicule on their part 
—electrie cooking is undoubtedly making substantial head- 
way. From time to time we have traced the various steps 
in its progress and have attempted to point out what ap- 
peared to us weak points in the design of apparatus and in 
the methods for bringing it into use. Jt may safely be said 
that manufacturers are now fully capable of meeting the 
requirements of practical apparatus, and it certainly seems 


as if greater publicity is the chief factor necessary to ensure 
а rapidly developing cooking load. A few months ago we 
mentioned the experience of the Berry Construetion Com- 
pany in connection with the publicity campaign that thev 
undertook in the spring of the present vear. The publie 
demonstrations given in various towns throughout the 
country showed that not only is it easy to arouse interest 
in the subject of cooking by electricity, but that house- 
holders, after seeing such a demonstration, are anxious to 
adopt the apparatus for their own use. This is not by any 
means surprising, for anyone who has witnessed the pre- 
paration of a meal by electrical means cannot fail to be 
impressed by the fact that electrical methods are to be pre- 
ferred on grounds of cleanliness, convenience, speed, health 
and economy. The first four claims cannot seriously be 


' disputed ; and as regards the last mentioned, the results 
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obtained by many users of electric apparatus show that, | use should be restricted to pressures not exceeding 100 volts. 


taking into account the smaller loss in weight of foods when 
cooked in an electric oven, the cost with energy at 14. per 
unit usually compares favourably with the prevailing cost 


This restriction is obviously unnecessary where the wiring 
is permanently installed, flexible being avoided and double 
pole switches being used in certain cases. Whilst it 
might be possible to adopt such a low pressure in the case 
of an alternating-current supply, it would at once preclude 
nine-tenths of the continuous-current stations in this 
country from what. electrical engineers hope will prove a 
very important section of electricity supply. 


Prof. Кькмїхє, however, took a favourable view of 
and the 


of gas cooking. 
The sole argument with which the gas industry seem to 


be able to reply to the satisfactory demonstrations of the 
capabilities of electric heating apparatus is that a kilowatt- 
hour represents about 3,440 B.Th.U., whilst a cubic foot of 
gas contains, say, 600 of such heat units. Calculations on 
this basis, however, are scarcely sufficient to set against the 
experience of satisfied users of electrical apparatus. А 
feature of this apparatus is that the best possible use can be 
made of the whole energv supplied by the heating elements, 
whilst the control provided and the certainty of reproduc- 
ing previous results are not inappreciable assets. 

At the Electrical Exhibition now running. at Olympia 
considerable interest has been taken by engineers in the 
This method has now been 
We are unable to speak 


electrical apparatus for boiling water, cooking 


warming of rooms. It was under these three heads that he 


discussed the question of domestic applications of elev- 
tricity. In regard to the first —the heating of water-—clec- 
trical energy would, as he pointed out, have to be supplied 
at a price below even that foreseen by Mr. Ferrante for 
electrical methods to compare with a well-appointed steam 
boiler. Passing on to the heating of small bodies of 
water. for which a coal fire is not so convenient, electric 
apparatus is much more practicable. For example. a gas ring 
and kettle usually have ап efficiency of 59 to 69 per cent. 
as against 90 per cent. in the case of the electric kettle, and 
thus electric utensils are able to compete with the gas ring 
in regard to cost, whilst, of course, for certain purposes the 
electric kettle is preferred on account of its convenience, 

In regard to electric cooking, Prof. FLEMING was equally 
hopeful, and he did not take such an unfavourable view of 
the possibility of a considerab’e extension of. domestic 
In conc'uson he stated his belief that a 


application of heat storage. 
extended by Messrs. Spagnoletti. 
as to its practicability, but the aim of the system is 
obviously to bring down the cost of electric cooking still 
further. Before electric cooking сап become general, 
however, supply authorities will have to offer electrical 
energy at a price commensurable with the cost of supply. 
At present, the charge of 2d. per unit in force in some 
districts acts as а great deterrent to many who are eager 
to experiment with electric utensils, What сап be done 
bv way of popularising such apparatus, by first introduc- 
ing small apparatus suitable for use on a dining-room 
table, was shown by the Brompton and Kensington 


Electricity Supply Со. at а recent demonstration at the 
and lectures 


electric heating. 
consumption of about 2 units per hour would be found 


3d. per unit the cost would be no more than that of was fires, 
with which, of course, electric apparatus has mainly to 
compete, since considerations of convenience have out- 
weighed the greater cost of a gas fire as compared with a 
Experience will probably prove once again that 


Exhibition. Тһе various demonstrations 
which are being given at the Exhibition cannot fail to 
hive an important effect on the popular impressions of 
Меселе cooking, and we hope that the interest aroused 
will materialise. For a description of the apparatus now 
on view we would refer our readers to the Supplement 


coal fire. 


in the displacement of the gas apparatus. In view of an 


accompanying our present issue. 

As regards electric ovens, two main tvpes may now be 
distinguished, namely, those heavily lagged and of solid 
construction, and those in which portability is the main 


feature, a highly polished surface of sheet metal being relied 
The former class 


Prof. FLEMING's figures (some of which appear in another 
column) should prove useful and should be noted by those 


engaged in the publicity campaign. 


on to minimise losses due to radiation. 
are comparable with the present gas ovens, which they 
resemble in. outward appearance, and are considered by 
sume engineers to be more suitable for use һу the average 
domestic servant, whilst the fact that they can be made a 
fixture allows the electric wiring, &c., to be installed in a 
permanent manner. Loose wiring is, of course, undesirable, 
and from that point of view the hot-plate system has much to 
lcommend it, since the wiring need not be handled, whilst 
the outlay on utensils is reduced. On the other hand, with 
this system attention must be paid to the bottoms of all 
utensils used to see that thev make efficient contact with 
the hot-plate; also the energy required must be greater than 
with self-contained utensils. Wecan scarcely support Prof. 
FLEMING’s view expressed in his Cantor Lectures a few 
months ago, that electric cooking apparatus for domestic 
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Encyclopédie pedir 
Mesures Electriques et Magnétiques. 2 vols. By А. Плохие. 
(Paris: L. Geisler). Vol. I., рр. vi +148 ; Vol. II., рр. 152. 2:5 fr. 


each. 
The “ Encyclopédie Electrotechnique,” in course of publica- 


tion by а committee of engineering experts with М. Loppé 
as secretary, is intended to bo issued in 54 separate sections, 
of which three (viz., the sections numbered XX., XXI. ard 
XXII.) are devoted to electric and magnetic apparatus and 
measurements. The above volumes are sections XX. and 
XXL, section XXII. not yet having been issued. | 

There is but little room for display of originality ш the work- 
ing up and presentment of the matter with which these volumes 
deal; there is not even much scope for novelty of arrange- 
ment, the same ground having been traversed so often of late, 


satisfactory for the average room in a house, and that at. 


the further advantages of electric utensils will in time result. 


extensive autumn campaign in electric heating and cooking, 


ue. Méthodes et Appareils de 
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especially by Continental writers. Nevertheless, these small 
books exhibit certain noteworthy and commendable features. 

The first volume contains five chapters. Chapters I. and II. 
are introductory, and are mainly concerned with the classifica- 
tion of instruments and methods. In them we also get served 
up the usual good advice about recording results, graphical 
representation (the utility of logarithmic paper might very 
well have been mentioned, by the way). and estimation of 
errors. The latter subject is only touched upon very briefly, 
as it finds its proper place in another section (No. VII.) of the 
" Encyclopédie " ; but it 1s characteristic of the books that for 
each method discussed the attainable degree of accuracy 13, аз 
& rule, worked out, the several advantages and disadvantages 
clearly drawn attention to, and a series of helpful hints often 
given as to the best method of working. — — 

Chapter ITT. is an excellent one. in which oscillatory motion, 
both damped aud undamped, receives full and adequate treat- 
ment, the author wisely preferring to discuss this as a purely 
dynamical problem without reference to any special instru- 
ment, pointing out that it is the common basis of the theory 
of several. The succeeding chapter on galvanometers 18 also 
praiseworthy, whether from the theoretical or the deseriptive 
point of view. Ft seems a pity, however, that the discussion 
of the moving-coil ballistic galvanometer 15 not rendered com- 
plete by eoi йг: the case where the mechanical control 1$ 
negligible and the pericd infinitely long, as in the now familiar 
quantometer and fluxmeter class of instruments. A chapter 
on resistance measurement closes this part. 

Part II. commences with a chapter in wlech certain general 
features of industrial measuring instruments are considered 
under such heads as classification, proportioning of coils, tem- 
perature errors and their compensation, methods of damping. 
Then comes a useful mathematical chapter, which is an ex- 
tension of that on oscillatory motion in the preceding volume, 
the treatment being extended to include simple periodic and 
complex periodic deflecting forces. The next two chapters, 
containing an account of the usual methods of measuring 
current and E.M.F., lead up to Chapter V., wherein are 
described the chief typos of ammeters and voltmeters (watt- 
meters are deemed worthy of à separate section, No. X., in 
the “Encyclopédie "). This part concludes with short 
chapters on the measurement of capacity and mductance. 

The descriptive chapter (V.) occupies the bulk of the second 
part, and discusses ammeters and voltmeters, with perhaps as 
much success as the available limits of space permit. A com- 
mendable effort is made by the author to supply comparative 
constructional data of different makes of instruments, and 
more facts of this kind are given than are to be found in many 
books of greater pretensions. The electrometer finds а place 
amongst оссе voltmeters, and the various methods of 
using it are alluded to briefly but clearly. The theory given 
is the classical one, although the existence of an бө быс 
control | is mentioned in a fcotnote. This, however, goes on to 
explain that the electrostatic control 1з negligible when the 
ee is small or the P.D. between the quadrants i is low, 

statement hardly in accordance with the facts. 

rs so far as they go, these volumes might with 
advantage have gone farther. 
branch of meas: urement are doubtless far short of epoch- 
making: but in several directions improvements, И only 
minor ones, fall to be recorded. . It is here that the volumes 
prove most disappointing. They can scarcely. he described 
as adequately representing the present-day position of the 
science of electrical measurement or the latest additions to the 
list of electrical instruments ; there is, indeed, little or nothing 
in their subject-matter that was not common property a dozen 
years ago. Neither does the author give any indication of 
where further information may be sought on special points. 
В. BEATTIE. 


Applied Thermodynamics for Engineers. By W. В. Ennis, М.Е. 
(London, 1910; Constable & Co.) Pp. viii.-- 438. 24s. net. 


In this volume the author treats a difficult subject in a full 
but concise and practical manner. He states that his aim has 
been to present those fundamental principles which concern 


Recent advances 1n this special | 


the designer no less than the technical student in such a wa 
as to be convincing of their importance. This book takes a 
middle ground between those text-books which replace all 
theory by empiricism and that other class of treatises which 
are too apt to Ignore the engineering significance of their vocabu- 
lary of differential equations. The aim is to present ideal 
operations, ( io show how they are modified in practice, to 
amplify underlying principles, and to stop when the further 
application of those principles bocoines a matter of machine 
design, 

The book has several commendable features which should be 
noticed. A numbered list of books and Papers is given at the 
end of each chapter, and reference is made to these in the text 
by means of the number. Then follows à synopsis of the 
chapter, and finally a number of problems. For cxainvle, in 
Chapter XILL, dealing with the steam engine, 49 books of 
reference are given, the synopsis occupies: three pages, and there 
are 59 examples, Answers to the exercises are not given, but 
they are evidently intended to suggest a course to those who 
wish thoroughly to gra ip th» subject. 

The first eight chapters are devoted to heat wad thermo- 
dynamics. Chapters are alto devoted to compressed air, hot- 
air engines, gas power, theory of vapours, the steam engine, 
steam turbine, trials of steam engines and turbines, steam 
power plant and mechanical refrigeration. There are 316 
illustrations, which include many useful figares, entropy 
charts for cither ammonia, carbon dioxide and steam, Mollier 
diagrams and curves showing the variation in the specific 
heat of superheated steam. But the author is inconsistent in 
presenting many of the figures and some practical information, 
such as diagrams of standard turbines, engines and boilers, and 
the methods of starting саз engines of various sizes. 

The outstanding feature of the book 1s the manner in which 
the theory is linked with the practice, the modifications of the 
ideal cycles being very fully discussed. The auihor treats the 
subject rather inore briefly, but otherwise much en the lines of 
Clerk's admirable treatise on the yas engine. 

The volume may be cordially recommended for gencral use, 
but it should he especially welcome to those, and there are 
many, who have been discouraged by the study of purely mathe- 
matical thermodynamics. W. А. 5. 
The Law Relating to the Generation, Distribution and Use of 

Electricity, including Electric Traction. By C. M. KNOWLES, 
LL.B. Part [.—*' Electric Lighting and Power" (pp. xiil.-+ 447); 
Part П.—“ Electric Traction" (рр. хуи. + 493). (London, 1911; 
Stevens & Sons.) £2. 2s., or 25s. each part. 

For some time past the want of an up-to-date work on the 
law relating to electricity supply has been felt. So many 
changes have been made in the law since the publication of the 
last edition of the well-known work of the late Judge Shiress 
Will that the issue of Mr. Knowles’ book will be welcomed by 
those who are associated with electricity supply and tramway 
undertakings. In Vol. Г. the author has practically adopted 
the methcd of treatment emploved in Wills. work. An 
introductory historical résume is followed bv the statute and 

аке law governing electricity supply. The text of the various 
Acts, including the Electric Lighting Acts of 1882, 1888 and 
1909, the Clauses Act of 1839, the London Electric Supply Act, 
1908, &с.. is set out, and the changes introduced by the 1909 
Act are clearly shown. In this section, which is the most im- 
portant part of the volume, the author gives the effect of the 
cases decided. We believe that nearly every case of Impor- 
tance which is reported in the usual legal reports has been 
included. At all events, over 200 cases are cited, but we think 
the author might also include other cases which are reported 
onlv in the clectrical journals. On this account the work 
seems to be rather weak in parts, and we should therefore like 
to see more space devoted in future editions to the supply 
of electricity in bulk and for power and industrial purposes, 
the use of overhead wires, the audit of accounts and depre- 
ciation, meters and testing stations, &с. The practice of the 
Local Government Board as to municipal loans for electricity 
supply should also be included. The section on model orders, 
bills and clauses is useful. and is quite up to date, as it includes 
the forms of Board of Trade orders апа consents under the 
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Electric Lighting Act, 1909. Section IIL. of the volume con- 
tains a complete set of the various regulations, orders, &c., 
of the Board of Trade as to the supply of electricity and a slight 
sketch of private bill procedure is added. 

> Vol. IL, which seems to us to have a too comprehensive title, 
is also divided into three sections. After a short introduction 
the statute and case law relating to tramways and light rail- 
wavs is stated in about 100 pages. The text is given of the 
various Acts relating to tramways and light railways, including 
the Tramways Act, 1870, the Light Railways Act, 1896, the 
Military Tramways Act, 1887, and the Railway (Electrical Power) 
Act, 1903. The latter Act has been a dead letter, and as it 
only applies to standard railways it scarcely deserves a place 
in a work on tramways. The author’s notes and comments 
on the decided cases, of which over 100 are cited, are included 
in this section. Model bills, orders and clauses are given in the 
second section, which consists of about 200 pagres, and seems to 
have been well edited. Section ПТ. 1з devoted to depart- 
mental regulations and procedure, but a slight sketch of private 
bill procedure is also included. 

We think that the author has performed the work of com- 
piling and preparing for press two large volumes fairly well. 
The first volume seems to have been edited better than the 
second. In at least one instance the phraseology of two sec- 
tions of the second volume i5 inconsistent, for on p. 3 of it is 
.tated that " the order only requires confirmation by the Board 
of Trade, except in cases where the magnitude of the proposed 
undertaking makes Parliamentary consent desirable." The 
correct гше is given in a later page. All Light Railway Orders 
are submitted to the Board for confirmation, but in cases wliere 
the magnitude of the scheme seems to require a bill the Board 
may require the parties to proceed by private bill. It is also 
incorrect to say that the Light Railways Act, 1896, has largely 
superseded the Tramways Act, 1870, as few schemes are now 
promoted under either Act. Again, nothing is said about rail- 
less trolley traction, the latest method of road traction. Not- 
withstanding certain drawbacks, which are probably inci- 
dental to the preparation of a first edition of a work, both 
volumes possess considerable merit, and they should prove 
useful not only to lawyers but to engineers and managers of 


dectricity and tramway undertaking. 


ELECTRICAL INSTRUMENTS AND METERS 
AT OLYMPIA. 


Even in its enlarged size our COMMERCIAL AND INDUSTRIAL 
NUPPLEMENT is quite inadequate to describe all the interesting appa- 
rstus to be seen at the Electrical Exhibition. We therefore pro- 
pose to deal in the columns of THE ELEcTRICIAN with the instruments 
nd meters exhibited on the various stands. 

One of if not the largest and most interesting display of elec- 
trical instruments in the Exhibition is on the stand of Messrs. 
E.uiotr Bros. This firm have. in addition to a good show of their 
well-known zpp2retus, a number of new instruments. The latter 
include a new design of the Century standard testing set. 2 new 
pettern of recorder, а now elterneting-current automatic Iczkage 
recorder, è system of ship's telegraphs operated by three-phose cur- 
rents, the Anschutz gyro comp233, and improvements to other 
recently introduced apparatus, such гз the recording accelerometer. 

To deal with these more in detzil. wo may first refer to 2 new 
tsting set comprising g voltmeter and ammeter in one case. These 
instruments are of tho soft-iron typ». end the set, which is shown in 
Fig. 1, is supplied at а very low price. 1t is intended for rough 
testing. 

. The recording Wimperis accelerometer has already heen described 
in our columns (see issue of January 27, I911). Recent improve- 
ments consist of а hand-operated marker, which enables special 
p?sitions on the route to be exactly determined on examining the 
chart. An automatic marker is also fitted. This is driven from the 
car axle, and by means of reducing gear gives indications on a dis- 
tance basis. From these marks at tho side of the chart the accelera- 
tion at any part of the track, or any particular point can at once be 
escertained. We may also mention that a new type of pen is now 
fitted. | 

А new design of Century standard testing set is illustrated in 


Fig. 2. The feature of this is that the case containing the standard 
resistances required for large currents and high pressures is arranged 
for attachment to the main instrument case. Besides rendering the 
apparatus thereby more portable, this arrangement allows the resis- 
tances to be left behind when not required. Nix pressure ranges and 
four current ranges аге provided, and readings can be obtained up to 
750 volts and 600 amperes. А further feature of the instrument is 
that Ще cover can only be closed when the voltmeter switch is in the 
750-volt position. This minimises the risk of damaging the pressure 
coil by connecting up the instrument without first placing the volt- 


age switch on the correet contact. 


Fig. ].—NEw TESTING SET OF MEssrs. ELLIOTT Bros. 


Lack of space prevents us from more than mentioning a new 
design of potential transformer, taking 50 watts. This is particu- 
larly suitable for the triple test set, which has previously been de- 
seribed and illustrated in our pages. 

Electrical engineers will appreciate the advantages of a recorder 
with a scale 6 in. wide. instead of the изи"! 4in. Messrs. Elliott 
Bros. hove recently introduced a recording ammeter with a 6 in. 
scale. and which, in eddition, only requires а P.D. of 75 millivolts to 
give a full scale deflection. Опе of those instruments, to register up 
to 15.000 amperes, hes recently been installed at Manchester. It 
will be obvious thit where large outputs have to be recorded è scale 


Fic. 2. —NEw STANDARD TESTING SET OF Messrs. ELLIoTT Bros. 


of the above width is very desirable; also, record of bettery dis- 
charge and charge currents is obtained to a larger scale. A view of 
one of these recording ammeters is given in Fig. 3. 

One of the most interesting exhibits is the new elternating-current 
leakage recorder. The leakage detector itsclf is already doubtless 
known to our readers. In the new recording instrument each phase 
is in rotation automatically connected for five minutes at a time. 
so as to record the leakage current. The recorder is clock driven, 
and the records enable the alteration of leake.ge on each phase to be 
noticed. It should prove very useful for installation in collieries, 


26 THE ELECTRICIAN, OCTOBER 13, 1911. 


Part of a record obtained with one of these recorders at the Staveley 


Coal & Iron Co. is reproduced т Vig. 4. 


The Harrison universal photometer is already well known. Atten- 
tion may, however, be drawn to the fact that it is now provided with 
The scales in the previous instrument 
registered up to 0-5 and 5 candle-ft. respectively ; in the new instru- 


three scales instead of two. 


ments a third scale reading to 1-25 candle-ft. has been added. 


Although thev are not new, we may mention the twin-recording 


These comprise two recorders 
in one case and should prove very suitable for registering battery 


instruments of Messrs. Elliott Bros. 


discharge and battery voltege. or feeder current and feeder voltage. 


Coming now to telegraph èpperatus, of which Messrs. Elliott Bros. 


Еа. 3.—ELLIoTr RECORDING AMMETER WITA GOIN. SCALE 


have a comprehensive exhibit, there is, in addition to the standard 
Wheatstone instruments, a Baudot printing -telegraph. This has 
been very extensively adopted on the Continent, but is little known 
in this country. and is therefore worth particular notice. 

Much interest is taken in the Anschutz gyro compass,*. which is 
shown in operation, and a three-phese alternating-current. ship's 
pointer telegraph. 

The 'ast mentioned apparatus consists of a reesivez (which indi- 
cates, by m2ans of a pointer moving over a circuler dial, the signals 
transmitted to it from a similar distant instrument) combined with a 
transmitter, consisting of a specially constructed commutator 
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ly, 
Fia. 4.—CHART FROM THREE-PHASE LEAKAGE RECORDER. 


capable of being moved round into a position corresponding to any 
desired section of the dial and operated by moving 2 handle attached 
to the cover of tho instrument. The transmitting and receiving por- 
tions of the instrument are combined and are fitted into a circular 
brass сазе with a glass top, the whole being mounted on a metal 
pedestal. The transmitting handle carries with it a small pointer, 
which travels round the periphery of the diet, and is set by the opera- 
tor to the section of the dial corresponding to the signa! he wishes to 
transmit. The present instruments have their dials divided into 12 
equal sections, of which nine have definite signals assigned to them, 
the style of dividing. &c.. being similar to that ordinarily used for 


* See THE ELECTRICIAN, March 24, 1911, p. 961. 


ship's telegraphs. The instruments are arranged to work from a 
three-phase 110-volt 50-cycle circuit. 

The pointer of the receiver is rigidly coupled to the axle of a little 
three-phase mesh-connected rotor, tho ends of the windings being 
carried to three slip-rings. ‘Three small brushes of specially light 
construction press upon the slip-rings, and deliver three-phase current 
to the rotor windings from the terminal board to which they are con- 
nected. The little rotor, which is built up of cored discs having 12 
winding slots, is about 1 in. in diameter and } in. long, and rotates in 
г, single-phase bi-poler field. The field magnet poles are shaped so 
that the bore does not lie concentric with the rotor—the air-gap 
being greatest at the horns of the pole-pieces and narrowest et the 
centre. This is done in order to concentrate the magnetic field at a 
particular point, 2nd so ensure the exact and decisive locetion of the 
rotor and pointer for each of the combinations effected. Fig. 5 makes 
c'e»r the construction and action of the rcceiver mechanism. 

The transmitter portion of this appsratus takes the form of a 
special commutator or line selector, end by being moved round one 
step at a time (,L.th of a revolution) eflects the necesse „гу chenges of 


Q 
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Fig. 5.—REcCEIVER MECHANISM OF MESSRS. ELLIOTT'S SHIP’s TELEGRAPH. 


connections to form the combination required to produce any given 
signal. The transmitter commutator consists of a hollow cylinder or 
hub of non-conducting matcrial, on the periphery of which are carried 
three continuous slip-rings and 48 contact studs, the latter being 
arranged in four rows of 12 equally spaced around the hub, while the 
former are located two above and one below the four rings of studs. 
Fig. 54 shows how the studs and slip-rings are arranged on the 
revolving barrel which forms the transmitter, the connecting wires 
between transmitter and receiver, and the wey in which the three- 
phase supply is led into the apparatus. 
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Fic. 54.—DiAGRAM OF CONNECTIONS FOR SHIP'S TELEGRAPH. 


The dial, аз mentioned above, is divided into 12 equal sections, 
which may be numbered 1 to 12 like the dial of a clock. The positions 
corresponding to the six odd numbers are produced by a clockwise 
rotation of the phases and the six even numbers by a counterclock- 
wise rotation. The six further combinations necessary to differen- 
tiste the individual numbers on the dial are effected thus: Three 
combinations are obtained by connecting the single-phase field 
magnet of the receiver motor across each of the phases in turn 
(AB, BC, CA) and the remaining three combinations by repeating 
this operation: but with the direction or “ sense " of the field magnet 
reversed—thus giving 12 different combinations or positions in all. 
The apparatus is claimed to be very reliable and takes about 50 watts. 
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MEM MEINE pepe өзө то 

Messrs. `ТЕИКЕДДЕР-&, Vigyongs. have a. very interesting. exhibit- of 
electrical instruments.. including several which, have only recently 
been designed. Among, these is a threé-range moving iron t уре of 
ammeter for.alternating or continuous currents. The feature of this 
instrument, which is illustrated in Fig. 6, is а movable terminal. 
The shunt resistances are contained in the case of the instrunient. 
and connection is made to the respective shunts, һу sprewing the 
large terminal poticed in the illustration. into the socket correspond- 
ing to the current range required. The sockets are split cones, coni- 
prising two contacts, and the terminal itself ів cone-shaped, so thet, 


on screwing it іп, a good contact is пову: 
р + i ^ т, "ne 
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stand ; also the “ Megger,” which is now fitted with a free wheel and 
a, clutch that, disengages. by, eentrifugal action when the normal 
speed ig exceeded, This maintains а constant.voltage for testing 


, А new speed indigator consists of г pormenent magnet generator 
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Fic. 8.—ReEcCoRDING VOLTMETER OF 
Messrs. EvERSHED & VIGNOLES. 


Fio. 7.—Batrery RECORD FLOCK AND 
HOLDER. (MESSRS. EVERSHED & VIGNOLES.) 


Ро. 6.— New 3-RaANGE AMMETER OF MESSRS. 
EvERSHED & VIGNOLES. 


with 2 large conmutetor end lerge bezrings. The репегг (ог is fixed 


A useful arrangement, which will be apprecieted by bettery etten- 
dents. is the battery record block end holder. which is designed to 
clip on to the cell tester, as shown in Fig. 7. The battery ettendent 
can thus enter up the readings on the maintenance report with the 
greatest rapidity and ease. 

Mention may next be made of a new recorder for indicating leekege 
оп а two-wire continuous current system. The ordinary lez Кеде 
indicator of Messrs. Evershed & Vignoles is тег Чу well known. Ш 


the new recording instrument eech main is eutometice!ly connected 


| no meens the lecst interesting exhibit of this firm. 


in a watertight case. and is belt-driven from the shaft of which the 
speed is desired to be known. The E. M.F. genereted is, of course, 
proportione! to the speed, and the instrument records in revs. per 
min. on a dial resembling » voltmeter. 

Finally, we mey drew attention to the fect thet the Digby & Biggs 
Dionic мег tester is exhibited. This epperetus. es will be remem- 
bered, substitutes en extremely simp!c еіесігісг1 mezsurement of 
conductivity for the chemical reactions изигПу employed. The 
principle of the eppzretus is almost self-evident from the view given 


in Fig. 9. 


The fine show of instruments of Messrs. ЭТЕМЕХЗ Bros, & Co. is by 

Potentiometers 
ere ubuelly looked upon es loboretory instruments, but centre! sto- 
tion engineers will грргесігќе the fzcilities for checking their instru- 
ments which the new Siemens portsble potentiometer provides. 
This is г, self-contzined oppzorotus, consisting of г, sub-stonderd 


R OF MEssRS. SIEMENS BROTHERS & Co. 


Fia. 10. —PoRTABLE POTENTIOMETE 


* 


Но. 9.—Dioxic WATER TESTER (MESSRS. EvERSHED & VIGNOLES). 
milli-voltmeter with shunts end series resistences ond c complete 
potentiometer, 211 in one compect transport csse. The milli- 
voltmeter is fitted with 2 megnetic shunt, by cdjustment of which 
the instrument can be recdily standardised in situ cgzinst the poten- 
tiometer end c cedmium cell. For this purpose three zdjustments of 
different degrees of sensitiveness are provided. After cdjustment 
Qm the instrument can be used cs г, direct.rerding cmmeter or voltmeter 
ntly been described in our columns, so | in connection with its shunts or ceries resistcnces. А switch permits 
hét it is shown in operation on this | of chenging over instontly from current to pressure mecsurements 


to earth every quarter of an hour, and the leakage currents recorded. | 
A feature of all the Evershed recorders is the Murday pen. This- 
somewhat resembles a drawing pen, and is keld nearly horizontelly 
on knife edges in a stirrup. The pen marks equelly well in either ` 
direction, and it is noteworthy that the co-ordinates of the chert ere 
rectangular instead of curved. A recording voltmeter fitted with. 
this pen is shown in Fig. 8. 000 

Tho “ Ducter " has only rec 


that we reed only mention 
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without breaking the circuit. 
Fig. 10 herewith. 

Attention may also be called to Messrs. Siemens’ demonstration 
instruments for lecture room and school use. A typical voltmeter 
and ammeter are illustrated in Figs. 11 and 12. A feature of these 
instruments is the two scales provided. Оле of these, аз seen in 
Fig. 11, has a large open dia! t» fa^? the students, whilst the вос ad 
Scale faces the lecturer. and he3 а smaller and more accurately 


À view of the instrument is given in 


— 
~ 


Fic. 11.—DEMONSTRATION VOLTMETER OF MESSRS. SIEMENS BROTHERS 


& Co. Front VIEW SHOWING LARGE SCALE AND ELECTROMAGNETIC 
MOVEMENT. 


marked dia!. This dial is illustrated in Fig. 12. The large pointer 
is about 7 i in. long. and enables the reading of the instrument to be 
clearly seen from a considerable disiance, whilst the smaller pointer 
is 3} in. in length. The smaller scale also allows the instrument to be 
used for experimental purposes in a laboratory. Ав these instru- 
ments are enclosed in glass cases they are useful for illustrating their 
operation. As will be evident from Fig. 11, the movement is visible to 
the students. It is interesting to notice that the pointer is arranged 
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Fic. 12.—DEMONSTRATION AMMETER OF MESSRS. SIEMENS BROTHERS & 
Co. Back VIEW SHOWING SMALL SCALE. 


to move in the same direction on each scale. We may mention that 
these instruments are made of the moving ovil, electromagnetic and 
Ferraris type. 

Conspicuous on this stand are the handsome switchboard instru- 
ments of Messrs. Siemens. Various types are shown, аз well as a 


selection of current and pressure transformers for small and large 
outputs, and numerous portable and laboratory apparatus. 


On the stand of Mr. В. W. PAUL are several show-cases full of the 
latest devices for electrical measurement and testing, also a working 
laboratory in which are demonstrated, among other things, oscillo- 
graphs. potentiometers, testing sets, pyrometers, apparatus for 
measuring inductance and capacity, high-frequency instruments and 
во forth. Almost all have been developed or re-designed during the 
past two years, and many of them have already been described in our 


Fic. 13.—New POTENTIOMETER OF Mr. В. W. PAUL. 


columns, such as the Irwin oscillograph, Campbell inductance appa- 
ratus, unipivot instruments for the measurement of sma!! currents, 
testing sets, &c. We note, however, great developments in the 
application of the unipivot principle to alternating-current and 
high-frequency measurements ; it is now possible to obtain unipivot 
dynamometers which give full scale deflection with.20, milliamperes 
and have extremely low inductance, while direct-reading thermal 
milliammeters are made of still higher sensitivity. Such instru- 
ments form th? basis for convenient and portable sets for measuring 
direct or alternating currents of any frequency. 
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Fic. 14.—PREcis!0N O1L-COOLED RESISTANCES OF Мк. В. W. РАС. 


The Potentiometer which we illustrate in Fig. 13 is of anew type. 
It'has several novel features, including a double-pole tapper key, 
which” "may be depressed at any time during the test and checks the 
balance against the cadmium cell, without any re-adjustment of the 


| slider position. This is a particularly valuable feature. The slide 


wire, which can be easily replaced, is arranged to read up to 1-8 volts, 
instead of 1-5 volts, and thus makes full use of the pressure of the 


accumulator. А fine adjustment rheostat of a particularly robust 
type is included. 


Fic. 15.— TEsTING SwrrCH оғ Mr. К. W. PAUL. 


The precision oil-cooled resistance box is designed for great accu- 
racy, and one of its principal features is the arrangement of the 
brushes, which are self-adjusting to the contact surfaces, and are yet 
readily removed when desired ; when they are lifted off, the-entire 
set of coils with contacts may be taken out for examination or 


THE ELECTRICIAN, OCTOBER 13, 1911. 


20 


: Г 
adjustment. there being no wire connections between the dials. ` duc to the main current flowing through them, the starting coil hav- 
The plunger, of course, falls 


out detriment to the accuracy, which is 1 in 10,000. 

Th^ testing switch illustrated in Fig. 15 is designed to act as a rever- 
sing switch аз well as a change-over switch. It is of high insulation 
and low contect resistence. and it is fitted with Mr. Paul's new ter- 
minals, which clemp stranded conductors as well as solid ones with 


equal certainty. 


Another new instrument on this stand is the Herris ohmmeter and | 


generator. This ohmmeter has а very long range, end г powerful 
action. The instrument reeds from 1,000 ohms to 10 megohms and 
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Lamps Auto -Transformer 


Fic. 16.—DLIAGRAM OF CONNECTIONS OF MUIRHEAD AUTOMATIC 
TRANSFORMER SWITCH. 
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from 10,000 ohms to 109 megohms, а small switch changing over 


from one scale to the other. 
The most interesting piece of apparatus on the combined stand of 


Messrs. MuiRHEAD & Со. end NALDER Brus. & Co. is a new outo- 


matic transformer switch for изо where cuto-transformers are in- | 


Fie. 17.—Vigw or MUIRHEAD AUTOMATIC TRANSFORMER SWITCH. 


stalled for house lighting at 25 or 50 volts from a supply pressure of 
200 volts. With these transformers considerable loss may occur 
during the hours when no current is being used for lighting purposes. 

The automatic switch of Messrs. Muirhead & Co. cuts off the auto- 
transformer from the supply mains under such circumstances, апа 
automatically closes the circuit again as soon as the first lamp is 
switched on. Fig. 16 herewith illustrates the connections of the грра- 
retus. Assuming the automatic switch to have opened the circuit 
esin Fig. 16, аз soon as one lamp is switched on a circuit is established 
through the three coils marked “ Starting coil," “ Auxiliary coil," 
and “ Mein coil," and the soft iron core is sucked into the coils bring- 
ing the first two contacts into the mercury cups marked “1” and 
^2." The first contact '*1"' closes the circuit through the low- 
tension winding of the transformer, whilst the second contact short- 
circuits the starting coil. On switching on more lamps and increas- 
ing the current to 2-5 amperes the auxiliary coil is short-circuited by 
the plunger entering further into the core and making contact with 
tho mercury in the third cup. The main coil then holds the 
plunger in position. It may be noted that the objeot of short- 
circuiting the starting and euxiliary coils is to prevent loss of pressure 


(See Fig. 14.) Such a set will carry 1 empere through 100 ohms with- | ing 2 resistance of Попе 950 ohms. 


by gravity whon eH the lamps are switched ой, thereby cutting the 


transformer out of circuit. We understand that two of these auto- 


| matic switches heve been in operation et the Turin Exhibition since 
May lest. A view of the apparatus is given in Fig. 17. 


Messrs. Muirho:d сво exhibit. their electro-megnetic rectifier. 


| This apparetus is very useful for charging accumuletors or for 


electro-plating with en elterneting-current supply, and its efficiency 
is claimed to be «bout 90 per cent... The makers also claim that the 
electro-magnetic rectifier is the only one which can be reguleted to 
cut the weve at thet velue where the outside pressure is equal to that 
of the appzratus- that is to sav there is no possibility of the accu- 
mulators discharging beck. Further, all the wave is utilised to feed 


the direct-current circuit. 
A good selection of other appartaus is also exhibited on this stand 


Fic. IS. —FenrAFLE TESTING SET OF THE GENERAL 
c FrEcTRIC Co. 


such as resistence boxes, galvanometers, veriable inductance, Kelvin 
syphon recorder, &с. . m | 

The stands of the GENERAL ELECTRIC Co. contain so many ex- 
hibits of more popular interest that the instrumenta and metera of 
this firm are liable to be overlooked. The Salford combined portable 
testing set is of particular interest. It enables both pressures end 
currents to be read with one instrument, a chengoe-over switch insert- 
ing resistence coils when the epparatus is used to meesure voltage. 
To give some idea of the range of the instrüment we may say that it 
measures both millivolts end pressures up to 600 volts, and milli- 
amperes and currents up to 600 amperes. With such an instrument 
(which is illustrated in Fig. 18) the electrical engineer is well equinned 
for most measurements. 

Attention may elso be called to the 4 in. portable moving coil cell 
tester in an aluminium case with a spear point beneath, a terminel 
being provided for connecting up to the rod used for making contect 
with th» plates of the battery. Ав will be seen from Fig. 19 herewith, 
the case is provided with a strap, by which the cell tester can easily 
be held, whilst an inset mirror allows the reading to be obteined with 


accurecy. 
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А considerable number of switehboard instruments are also shown 


т амины 
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Pe pense 


executive to at once improve the exterior illumination, and to offer to 


on this stand. of the edgewise, sector and dial patterns. The supply all or part of a sufficient number of lamps to illuminate the front 


Stanley leakage detector has been improved by the addition of a 
switch of the controller type. This switch is practically waterproof, 
and a strong spring normally maintains it so that it reads the 
resultant earth current. By bringing the switch on to the second 
contact the leakage from the positive side of the system to earth is 
registered. whilst on the third contact the leakage from the negative 
mains can be ascertained. 

With regard to meters Aron clock-type meters for house 
Service and switchboard work are exhibited, the latter type being 
mounted on marble and enclosed in 
glass ceses with nickel or copper 
plated fro mes.giving the instruments 
а very handsome  Pspposrenec. 
Switchboard meters ere made in 
either the whole current or shunted 
patterns, the latter type being the 
cheaper for large currents; Clock- 
{уре meters for polyp ese measure- 
ments for three or four-wire circuits. 
this Company holding the master 
potent forthe latter. are also shown, 
while the edaptability of the Aron 
meter is further demonstrated by the 
combined meter end maximum 
demand indicator. This indicator 
may be adjusted for any time lag. 
end its accuracy depends оп. and is 

Fic. 19. equal to, that of the meter proper. 

| These facts, together with its sim 

plieity and reliability. account for the present considerable demand 
for this instrument. | AES 

Other combinations of the Aron meter include the t wo-rate meter, 
consisting of one meter and one'sét of connections, but taking the 
place of two meters and one time switch isend the battery meter, of 
which there are two types (1) the doüuble-dislinstrument, integrating 
on one dial the charge end on the oth the discharge in empere- 
hours ог watt-hours as the сазе may be; end (2) the single dial in- 
strument, registering, in a clockwise direction, the discharge, and in the 
opposite direction the chargo. By теп of an eutomo»tie relay the 
registration on charge is slowed up by а percentage "equal to the 
desired percentage excess of cherge over d issbares, and thus the dial 
pointer always indicates the state of the - d 


Justus Еск. 


General Manager and Engineer. 


of the building free of charge, provided the lamps are properly wired 
and maintained at the expense of the Exhibition. 
We are making such ап offer by this post, 
Yours faithfully, 
For THE Схюх ErkcrRIC Co., (LTb.), 
(Signed) Justus Eck, General Manager and Engineer. 


LETTER В. 5th October, 1911. 
UNATTRACTIVE OLYMPIA. 

Dean SiRS,— пе exterior of the Electrical Exhibition is undoubtedly 
dull and unattractive, as the selected. glow lamps combination is 
ludicrously insignificant. | 

At the inaugural dinner, Mr. Hirst expressed regret at the absence of 
a " food of light," and. no doubt, the gas industry are pleased at the 
present dreary appearance. 

We are willing to lend. free of charge, eight (or possibly more) Excello 
intense flame are lamps, to assist in lighting the front, provided they are 
immediately put to use, properly trimmed, and regularly used. after 
dark during at least the last two weeks of the Exhibition. 

Yours faithfully, 
For THE Схюх Ergcrgic Со. (LTD.), 
(Signed) Justus Eck, General Manager and Engineer. 

[We agree that the most has not been made of the external 
lighting of Olyinnia, but we fear that it is too late in the day to 
make any change. The supply of current for such a scheme 13 
not wholly free from difficulty. Could not the idea have been 
raised originally when advertisements appeared asking for 
tenders ?—Ep. £.] 


STEAM TURBINES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Мв: In a recent issue of vour journal vou published a 
reprint of a Paper read on the subject of “Nte m Turbines.” 
Ьу Mr. Н. Zoelly, before the Zunch meeting of the Institution 
of Mechanical Engineers. As this Paper contains disparaging 
references to the ec m»ound. velocity Imoulse turbine, we, as 
the principal makers in. this couniry of the "7 Curtis ". tur- 
bine—the only turbine in which this svscem.is emploved in its 
entirety—ask vou to publish the following. 

Mr. Zoclly states that governing by moans of successive 
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was to obtain customers forextended sales of current, the protit on ties al 
of goods and work incidental thereto had enabled them to carry on that 
branch of the department during the three months at a lower cost than 
that of the former publicity department, The figures previously quoted 
took no account of the accrued profit on the works in progress but not 
completed at June 30. which this year amounted to £1,584 and last year 
to £526. 

The Electricity Committee reported having received a communication 
from the Electrical Contractors’ Association, forwarding copies of resolu. 
tions passed at a meeting of the electrical contracting tirms in Marylebone. 
The resolutions protested that the existence of the sales department из at 
present conducted was unnecessary, unfair to electrical contractors as 
such and as ratepavers able and willing to supply all electrical require- 
ments, and protesting against the methods of the department in making 
use of information obtained as the electricity authority toenterinto unfair 
competition. The association, while expressing satisfaction at the deci- 
sion of the Electric Supply Committee to discontinue the system under 
Which all wiring work was done by one so-called contractor in the service 
of the committee, disapproved of the proposal to select one contractor 
only for each district in the borough, and considered that all wiring (not 
merely wiring of licensed premises) should be open to competition by all 
contractorsiin the borough. 

Prior to the reception of the joint committees! report. Mr. H. F. New, 
chairman of the Finance €ommittee, stated in reply to а question, that 
it was not to the interest of the Council to give the names of consumers 
to whom electrical apparatus. was loaned for experimental. purposes, 


groups of nozzles is unsatisfactory and unsuitable for parallel 
running, So far as our machines are concerned, that state- 
ment is not in accordance wiih the facts, as we have over 50 
machines in this country running in parallel with engines or 
turbines, and in every case this form of governing is operating 


successfully. 

Мг. Zoelly also specially remarks that he has proved, after 
тапу vears of experimmeniing and testing, that it is not possible 
under most favourable conditions to obtain with the compound 
velocity turbine a higher thermal efficiency than 58 per cent. 
We can only sav that his researches could not have been com- 
plete, as the thermal efficiencies of “ Curtis? turbines given 
above are considerably higher than 58 per cent.. and compare 
well with those given by Mr. Zoellv as having been obtained 
with lus turbines. 

In order that the results may be readily compared, we have 
reproduced Mr. Zoelly’s table, and in doing so we have given 
the superheat of the steam instead of the total temperature, as 
this gives at a glance a better idea of the conditions. Below 
his schedule we have tabulated test results on " Curtis " 
turbines built by this company at Rugby. И should be noted 
that we have omitted the column of efficiencies based on con- 
ditions behind the stop valve, as these are of no interest to the 
user, Who is only concerned with the efficiency of the machine 
based on the steam conditions in front of the stop valve. 

In accordance with the more conservative practice in this 
country, the superheat т our tests is generally lower than in 
the tests published by Mr. Zoellv, with the result. that our 
efficiencies are somewhat lower than would have been the case 
hid our tests been carried out with a higher degree of super- 
heat. it being well known that the thermal efficiency of a tur- 
bine increases with an increase of superheat. 

We should add that all the tesi results of Curtis " turbines 
viven in the above tables were obtained on official tests,—We 


electric supply business in advising consumers, &c., some of that was 
incurred in response to spontaneous requests from consumers, while 
some would follow after consumers had come in touch with the electrical 
department through their officers giving advice. Proceeding to move the 
adoption of the report, Mr. New pointed out that the joint committees had 
not to discuss the policy or impolicy of a sales department, but simply the 
financial aspect. The policy of separating the accounts of the sales 
department from those of the other departments was a sound one, and the 
result was that instead of there being a loss in the sales department a 


slight profit was shown. 

Mr. Duncan Watson opposed the reception of the report. and took 
exception to members of the Electric Supply Committee having access 
to a letter sent by Mr. Seabrook which did not come before the members 
of the Finance Committee. That letter had to do with the policy of the 
sales department, although the chairman of the joint committees said it 
had not. 

Mr. Oswarp Lewis, in criticising the statement of accounts, said that 
every penny of profits that could possibly be shown, even. profit on un- 
completed works, had been put down, but there hid not been an equal 
desire to show every item of expenditure. Nothing had been charged 
against the sales department in respect of advertising, vet advertising 
had particular reference to the conduct of that department. Не was sure 
the manager of the silesdepartment would agree that sales had resulted 
entirely through theadvertisements, A totalof £221 was shown as the net 
surplus, while the working capital amounted to £10,000; that was a 

21 per cent. Something must, therefore, be wrong 


profit of less than zi 
somewhere. If they could only show a less than 21 per cent. profit on 


are, &e., 
(For the British Thomson-Houston Co., Ltd.) 
К. SAMUELSON, 


Rugby, Oct. 10. ngincer, Turbine Department. 


MUNICIPAL WIRING. 


————— — 


At the meeting of Marylebone (London) Couneil on Thursday last 


while with regard to a sum of £91. 3s. ex pended for the furtherance of the - 


the Finance Committee, in conjunction with the Electric Supply 
Committee. submitted а report upon the financial effect of carrying 
on the seles branch of the electricity undertaking. 

The Borough Accountant and the secretary of the electricity depart- 
ment had prepared a report for the committee, which stated that it had 
been previously pointed out that it was impracticable to give an exact 
statement of the financial results arising from the sale of apparatus and 
works incidental thereto as distinct from the duties entrusted to the 
electricity department in connection with the development and general 
management of the business. The most difficult question to deal with 
мах as to the proportion of the salaries of the sales department staff (as 
well as certain establishment charges) which would represent the average 
amount of time occupied. by such staff in obtaining new consumers. 
settling questions of tariff, investigating complaints of consumers and 
generally rendering services in the direction of developing the business of 
electricity supply. леу were of opinion that an average of 40 per cent. 
to cover publicity and general management expenses would be within the 
mark, With regard to show-room and inquiry office expenses, they 
estimated that 75 per cent. of the cost should be charged to publicity 
account and the balance to sale section, though show-rooms would form 
a necessary. part of the electric supply business apart from sales work. 
After giving effect to adjustments thoy had prepared an account of the 
works carried out by the sales section during the vear ended March 31 
last. Tae income was £6.20]. and expenditure £5,979, leaving a net 
surplus of $222. ‘ine figures did not give credit for any increase in the 
revenue from the consumption of current arising from the sale or hiring 
of apparatus brought into use by reason of the efforts of the sales staff. 
No detinite value could be assessed in that connection. 

The joint committee, reporting upon the foregoing, stated that they did 
not see any reason to disagree with the conclusions arrived at, although 
they thought the net surplus should be reduced to £197. 

The engineer and manager (Mr. A. H. Seabrook), in his report on the 
revenue account for the June quarter, stated that the net cost of the sales 
and publicity work had been reduced from £509 in June, 1910, to £258 
during the three months under review. The increased turnover. as well 
as the profitable character of the completed business and improved 
organisation, had together brought about that result. Although they 
had now a much larger and more highly skilled statf whose chief mission 


the undertaking, how was the private contractor to carry on his business 
without advertising (for no charge was set against the surplus for that) 


and make a living ! 


Mr. Н. J. Низрох said one instance of price cutting had just come to 
his notice. The department had submitted an estimate for the installa- 
tion of electric light in a small flat and quoted £14. 14s. The ау who 
required the installation then obtained one from an outside man, and he 
quoted £10. 10s., and she at once wrote to the department saving she 
would not employ them to carry out the work, as she had received an 
estimate of £10. 10s. Their department promptly sent in a proposal to 
do the whole work for £10. ts. He urged that this was immoral and bad 
business. 

Mr. В. RessELL said the criticisms were humbug. There was а pro- 

‘Hing force behind Mr. Lewis and others who attacked the department. 
Now that they were just reaching the time when the ratepayers might be 
able to obtain some benetit from the undertaking the Council were asked 
to retard progress. 

ol. А. J. Hopkins denied the cutting of prices. All the charges for 
work done were fair and proper. If they referred to the agenda they 
would see an item of £3,023 in respect of sales, &c., less prime cost of 
£2,100. leaving a profit of £923. 1f electrical contractors considered a 
profit of £923 on an outlay of £2,000 a cutting price, then electrical con- 
tractors were fortunate people. [f the publicity department had stood 
alone in the way they treated the sales department, and had not the 
sales department to help it the cost would come out at considerably over 
43.000. As for the advertising, he advanced the view that if there were 
no sales department advertisements would have to be issued, and would 
cost as much as they did now. Referring to Mr. Hilsdon's statement re 
price cutting he acknowledged it ax ап extraordinary one, and said he 
would not stand there one moment to defend the department if it мего 
true. 

Mr. Низрох said he had a written statement from the lady in question. 

The Rev. J. ВЕАГМОХТ said the real graveness of the charge against the 
department was that the department had made a profit of $221. The 
main point was that they had to run the business on commercial lines, so 
far as the law allowed. When they took over the undertaking they took 
over the responsibility of competing with individual contractors. 

Mr. W. Dennis said the question was not whether or not they should 
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do all they could legitimately and fairly to make the undertaking a suc- 
cess, but whether ог not: Фе. existence of the sales department was at- 
tended with the commercial morality that ought to exist. Because of 
magnitude of the question, and because figures were not accepted by all 
with the same weight of importance, and because necessarily the report 
would be in some way or another biased, he urged that а special com- 
mittee, formed of impartial councillors, should consider the whole matter 
and report to the Council. . | ое е ; 

Col. А. M. Mauve urged that they should be thoroughly clear on all the 
points ав to whether the figures were correct. . 

Mr. LEA SMITH suggested the employment of chartered accountants to 
audit the statement of the sales department transactions. 

Col. А. J. HOPKINS said he had received a statement giving the other 
side of Mr. Hilsdon's story. The statement from the department was in 
effect that the lady called on the department for an estimate for a certain 
installation, and £9. 6s. was the quotation. The lady then said she 
required more `` points " installed, and a revised estimate for £10. 48. was 
sent. Not being satisfied the lady went to a contractor, and got an еко. 
mate at a lower price, во, instead of cutting out the contractor, the latter 
had cut out the department. | 

The report of the joint committee was then submitted to the meeting, 
and was carried by a small majority on a show of hands. 


A motion by Mr. Oswald Lewis, instructing the Electric Supply Com- 
mittee to report to the Council as to the advisability of discontinuing the 
execution of contracts for wiring and the sale of electric fittings was not 

eached. 


LEGAL INTELLIGENCE. 


ewer 


Telephone Rates. 


At the Small Debt Court, Edinburgh, on Monday, Sheriff Guy heard an 
action by the National Telephone Co. against Messrs. Armstrong & Hogg 
for thel recovery of a year's telephone subscription. - It appeared that 
defendants, who recently occupied premises at 43, Grindlay-street, were 
subscribers to the National Telephone Со. Subscribers must bind them- 
selves not only to pay a full year in advance for the service, but to give 
six months’ notice of intention to discontinue the service. Messrs. Arm- 
strong & Hogg's year ran from April И each year. In March, 1911. the 
Council gave them notice that their premises were required for the Usher 
Hall. Messrs. Armstrong & Hogg at once communicated with the Tele- 
phone Co., and offered to pay for the use of the telephone in advance from 
April 12 to May 15, when they would be put out. The Telephone Co. 
refused to agree to this, and contended that as they had not given six 
months’ notice prior to April 11 they must pay another vear's subserip- 
tion. Defendants objected, and asked the company to remove the tele- 
phone on April 11, when the year would expire. The company refused 
to do во, and on March 31, 1911, sent a demand for £6 for the year's 
service to commence on April 12, 1911. On April 1 Messrs. Armstrong 
& Hogg got notice from the Council that they must leave immediately. 
Defendants then gave notice to the company to remove their instrument, 
but the Corporation, who were taking possession of the premises, wanted 
the instrument, and they arranged on April 5 to take and pay for an 
instrument. Messrs. Armstrong & Hogg’s instrument was given to the 
Council, and the company received payment from them for a year in 
advance from April 6, but they also claimed that Armstrong & Hogg must 
pay £6 in addition because they failed to give notice six months’ prior to 
April 11. 

'l'he Sheriff reserved judgment. 


Johannesburg Munioipal Council v. D. Stewart & Co. (1902; 
(Ltd. and Others. 


In the Court of Session, Edinburgh. on Tuesday, Lord Ormidale de- 
livered judgment in this action for damages for breach of contract in 
connection with the suction gas plant and electrical machinery for the 
Johannesburg Municipal Electricity Works. (Tae facts were set out in 
Tae ELECTRICIAN for June 9 last.) Plaintiffs claimed over £400,000 
from defendants, Stewart & Co. for having abandoned contracts entered 
into by them for tn^ installation of gas producer plant. Defendants 
denied the breach of contract, and pleaded that the installation was made 
according to specification, and that any failure of the plant to satisfy the 
prescribed tests was due to the unsuitability of the coal supplied by 
plaintiffs for gas-producing purposes. Mr. Beardmore was guarantor 
of the performance of the contract, his liability being limited to £115,134. 
For that sum his lordship gave judgment against defendants jointly and 
воусгаНу. Не also gave a decree against Stewart & Co. for sums amount. 
ing to £225,043, and found defendants jointly and severally liable in costs 

In the course of a long opinion, his Lordship dealt with the history of 
the case. In the specification on which the contracts were based section 
A was for gas-producing |plant, section B for gas engines, section C 
two-phase alternators, section D direct-current dynamos, and section E 
balancers. There were three contracts, the main, the running and the 
supplemental. His Lordship held that the contractors had repudiated 
their contracts. It seemed to him to be enough that the contractors 
admitted that the plant and machinery were not in a condition to allow 
the stipulated tests to be carried out,.and that, on the back of that 
admission, they threw up the contracts and ceased working. They 
made no proposal that they should be allowed further time in order to 
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put the plant and machinery in a condition that would satisfy the test 

and their acknow ledgment of its inability to satisfy the tests wa 
universal, and included sections А to E. By their ceasing to work on а 
day's notice, or rather on a few hours’ notice, and withdrawing them 
workmen from the station, the contractors made it absolutely impossible 


. to apply the provisions as to the failure of the plant, &c. ; to satisfy the 


stipulated tests, or, indeed. any other provisions of the contracts. In the 
circumstances he had no doubt that pursuers were entitled to treat the 
contracts as at an end, and that, he thought, was what they did sub. 
stantially as from the date of the contractors’ abandonment. Having 
dealt with the facts relative to the actual condition of the plant, his 
Lordship held that as regarded the B plant it was not up to contract 
requirements, and that the responsibility for that rested with the con- 
tractors. In regard to the electrical plant (sections €, D and Е), no 
serious objection was taken to it. His Lordship reverted to the conten. 
tion of defenders if the pursuers were tied up to seck their remedies within 
the contract. That contention was that although there was only one 
contractor there were two separate contracts Independent of each other, 
one to carry out section A and the other to carry out sections B to E; and 
that the contracts being several the rights of rejection of the plant were 
several also. The В plant could not be rejected therefore in respect of 
defects in A plant, oreven if B plant was itself defective, if its defects arose 
directly out of and were due to the ineflicieney of A plant. His Lordship 
was of opinion that, if contract B was not duly implemented for the 
reason that the common contractor for А and B had so executed his con- 
tract А ав to make it impossible for him duly to implement his contract 
B. then not only was the contractor liable for the resulting damage, but 
the surety for contract В was also liable to the amount of his bond, not 
because he in any way guaranteed contract А, but because he undertook 
that the contractor would duly implement B. His Lordship afterwards 
dealt with the claims of parties, and fixed the amount of damages, &c. 


— 


_ Overhead Telegraph Wires. 


At Lambeth (London) Police Court on Monday Mr. Hopkins delivered 
his reserved division on the difference between the Postmaster-General 
and Southwark Council in regard to overhead telegraph wires. 

In giving his decision, Mr. Норкгх said the Post Offics had been called 
upon by London County Council (as the Fire Brigade authority) to connect 
two or three alarm posts in the borough of Southwark with one of the 
County Councils fire stations. "he Post Oftice applied. to the Borough 
Council for their consent for the passive along certain streets of overhead 
wires which would cost £90. Consent was refused by the Borough 
Council, who took up the position that they would consent to nothing 
but underground wires at a cost to the Post Office of £340. The award 
was that the Post Office should be at liberty to carry the necessary over- 
head wires in accordance with their puis. 


Workmen's Compensation. 


At the Sheffield County Court last week John Mith Н, iron eutter, 
applied for an award against Messrs. Jonas & Colver for compensation 
under the Workmen's Compensation Act. 

It was stated that the applicant was emploved in cutting metal plates 
by an electrically operated tool, Whilst standing on an iron plate, put- 
ting the metal under the tool, he sustained (wo severe себе shocks 
from a short-circuit. As a result he lost power in his Риз. Apolicant, 
who was 73 years of age, had, however, failed to give the proper written 
notice. 

For respondents, it was contended that à statutory notice should not 
be given 14 months after the accident. 

His Honour Judge Benson found for the respondents on the question 
of the notice. 


————— 


At the same Court John Mooney, а wireman, applied for an award 
under the Workinen's Compensition Act against Messrs. "nos. Firih & 
Sons 

Mr. А. Neat, for applicant, said that the injury was eansed by a flash 
owing to a short-circuit on the electrical maclrne on which h^ wa: work- 
ing. The flash was so bright as to harm his evesight. Money stated 
that he had had the same experience before, and had gone on a'l right, 
but this time he had not recovered. and was pract cally colour blind and 
could not read the printing in a newspaper. After the accident he rested 
for some time, and then went back to work. He worked fora day or two, 
but afterwards had to go to the hospital. and had not worked since. 

In cross-examination he admitted that he used to smoke 5 or 6 oz. of 
tobacco a week and also chowed twist tobacco, but he had given up both 
smoking and chewing on medical advice. 

Medical evidence was given that both eves were very defective, and the 
sight could not be improved by the use of spectacles, Tne condition of 
the eves was such as was generally brought about by very excessive 
bright light such as a short-cirewit 

For respondents medical evidence was given that applicant was under 
treatment for a tobacco affection. A Jong time after the left eye begun 
to be affected like the other. and that could not have been caused by the 
flash. It was the kind of thing to be expected from the over-use of 
tobacco. 

His Honour said he could not say that applicant had establlished to his 
satisfaction that the injury to the eye was due to the accident. Не found 
for respondents. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


BRITISH NOTES. 


All-British Shopping Week.—' The Secretery of the British Indus- 
tries Association has sent us г communicetion relating to the pro- 
posal to organise another ell- British shopping week, and he appeals 
for support in the proposal to make the all- British shopping week 


an ennual event. 


Manufacturers! Association of Great Britain (a body which enjoyed the 
support of many hundreds of the largest and soundest industrial concerns 
in the kingdom). having amalgamated to it the commercial side of the 
Union Jack Industries League—namely, those manufacturers and firms 
who joined that organisation in support of its all- British industrial policy. 
which it sought to develop by means of the all-British shopping move- 
ment. With the amalgamation, the future organisation and develop- 
ment of the all-British shopping week was handed over by the League and 
vested in the new body, which is constituted on purely business lines, 
and aims solely to serve the interests of British manufacturers and traders. 
Tne Association asks your assistance to form a strong and active com- 
mittee of management, which will lay down the conditions and indicate 
the lines upon. which the all- British: shopping movement shall be de. 
veloped. British shopping should be recognised as the best British 
method for pushing British business. 

The outstinding feature of the organisation is industrial, not political, 
and a number of engineers and prominent business men are on the 
executive council. Among the names may be mentioned Messrs. Hugo 
Hirst (of the General Electric Co.), E. Manville and R. K. Morcom. The 
secretary is Мг. А. M. O'Brien, with offices at Caxton House, West. 
minster, London, S.W. 

Bampton.—^teps are being taken to orgonise a company for the 
erection of electricity works in the district. Messrs. J. & W. Purves, 
of Exeter, ore esting аз consulting engineers for the scheme. 


Bangor.— The L.G. Bord h»ve sanctioned ә, loen of £2,000 for 2 
Diesel oil engine eet. but the Council will have to extinguish the 
ageregate loss c»rried! forwerd on the undertaking (£787. 5s.) within | 
three years from dete. Verious emounts spent on os pits! sccount in | 
exeesa of seactions (£335) will be poid from revenue zecount. and 
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MUNICIPAL, FOREIGN & GENERAL NOTES. | 


| iiim brake on the car. 


Tne All-British Industries Association is the new title given to they 


ө, 

саг the automatic switch blew out. When he struck the first car as near 
ач he could say he was travelling about 15 miles an hour. Bumping with 
the car behind had no effect in checking his саг, and the two cars went 


running down hill. He waited а little longer for the parallel brake to 
act. When it did not act he released it, and put the hand- brake on, but 
that did no good. Shortly after that he came into collision with the third 
саг. 
The Тузркстов: I don't know why you talk of a parallel brake, 
because it isn't а brake at all. It makes the public think there is a 
Why didn't you apply the hand-brake in the 
first instance when the car started back 7—1 thought the magnetie 
brake would prove more effective in а shorter time. Witness said he 
had no fault to tind with the brakes. Не found them in order until 
this occasion. He could not account for the accident. 

"ре conductor (F. G. HoorkR) said it was absolutely impossible to 
apply the hand-brake because so many people were crowding on to his 


platform. 
GEORGE Bartow, traftic inspector on the Dudley-road route, said he 


found the brakes of Smith's car in perfect order after the collision. 

SAMUEL SHARE, shed foreman, said that on a Saturday about a month 
ago the саг was bronght back shortly after leaving the depot by a driver, 
who complained that the magnetic brake had failed. The car was 
thoroughly examined after receipt of that complaint, and no defect was 
found in the brake. | 

Mr. А. С. Baker, assistant rolling-stock superintendent of the Corpora- 
tion tramways, said that if the controller had. been in proper working 
order at the time of the accident, and if Smith did what he stated, the car 
would have stopped. He did not think there was an open circuit any- 
where. If there was an open circuit it would have prevented the brake 
from acting. Such а thing as an open circuit automatically closing, 
however. though of course within the range of possibility, was highly 
improbable. 

Other evidence having been given, the inquiry closed. 

Blackpool.—The electric:l engineer end tremweys meneger (Мг. 
С. Furness) is preparing а report on the extension: required et the 


electricity works, 
Bristol.—-Hitherto an arrangement has existed whereby premiums 
received with improvers entering the electricity works ere divided 
between the Corporation end the city electrics! engincer. The 
Electries] Committee recommend thet this arrangement be ter- 


| to the Corporatio 


anplication will be туе to the L.G. Board for sanction to borrow | minated, and that (from March 25 lest) all such premiums be peid 
n. and that the salery of the engineer be increased 


£94! to cover future expenditure on moins and services. 
! 


Barking.—The Council have applied to the L. G. Board for sanction | 


tos lov of £11,000 for extensions of tho electricity works. 


by £100 per annum in lieu thercof. 
Burton-on-Trent.— Electric current is to be supplied to Horninglow 


Bexhill.—-It Ваз been decided to spply for sanction to a losn of у overhead wires attached to the tremway poles. 


£2.00 for c ble extensions and £1.200 for house services for two yeara, 


Bushey.—- The Council have retained Mr. W. H. Potchell to edvise 


Biddulph.— Messrs. Crews & Handford h»sve been retained by the | them on the electricity supply question. 


Couneil to edvise them in connection with the electricity scheme of 


Messrs. Нег. 
Birmingham.—A Board of Trede inquiry was held on Fridey by 
Col. Yorke into the circumstences of the tramesr collision which | 

occurred oa Сезе on Ist inst. 

Tue driver of the ranaway саг (C. Е. $мїти) give evidence and said he | 
recived his car from another motorman, who, if the vehicle was in order, | 
gave а signal to that effect. He received such a signal when he left the | 
depot on Sunday. When he received the signal to re-start his car at 
Montigue-road—about half-way up the gradient of Cape-hill — he applied | 
the first and second noteh of power on the controller. and was about t» | 
rlan the hand.brake when the hand-brake handle suddenly swung | 
rund. lt slipped from his hand. He was quite sure he applied the 
power before he began to release the hand.brake. He had always been 
instructed to apply first notch of power before releasing the hand.brake. 
He went up to the second noteh. Tne hand-brake having slipped, he 
applied the third and fourth notches. The саг had started to run back. 
warl. and he reversed the small key on the controller and applied the | 
magaetie brake to the seventh noteh. He left the magnetic brake on, 
but as the car continued to ran downhill he rang to the conductor to 
apply the rear hand. brake and dropsand. Не did not apply his hand-brake 

ecaus? he wanted to bring the car t» a standstill in the quickest possible 
manner, and he thought the magnetic brake would be the more etfective. 


Croydon.—An unopposed enquiry wes held lest week into the 
appliestion of the Council for sanction to borrow £10,000 for cxten- 
sions of the electrieity works. 

The town clerk (Mr. F. С. Lloyd) supplied the usual statistics of 


assessable value, total indebtedness, бо. 
Tne borough electrical engineer (Мг. А. C. Cram) stated that £500 


of the amount applied for was required for mains, the other £9,500 being 
in respect of sub.stations. The undertaking was in a very satisfactory 
condition, and in rehef of rates there had been allocated, £20,015. 


Darlington.—Owing to the increasing demand for electrical energy 
for power end lighting. a new generating set is to be put down ct the 
electricity works, at an estimated cost of £3.220, sanction to the 


borrowing of which has been applied for. i! 
Dover.—The Council have applied to the Board of Trade for con- 


sent to use overhead mains for supplying current to St. Margarct’s- 
t.t-Cliffe. 


Dublin.—On Monday the Corporetion :dopted а recommendation 


of the Electricity Supply, Cleansing end Lighting Committees recom- 
mending an increase in selary and а re-arrengement of the terms of 


the appointment of the secret»: у of the electric supply department, 


Mr. Fred J. Allen. 


Mr. SHERLOCK, who moved the adoption of the recommendation, spoke 


The [NSPECTOR said it did not matter at which end the hand- brake was 
applied. While he waa ringing to the conductor t» apply the rear hand. | in the hignest manner of the services which Mr. Allan had rendered and 
brake he might have applied his own. the manner in which he had devoted himself to the lighting question of 
SMITH replied that his instructions were to ring to the conductor under | Dublin. He quoted figures to show the progress of the electricity under- 
such circumstances, After ringing the bell, witness said he felt no etfect. | taking. Tae increase suggested in the report would be four annual incre- 
He waited for the magnetic brake to act, but he felt no result. He then | ments of £50, making th? silary £600 per annum. 
о о ео ч чолу а. А parallel | gast Нат. The deficit on the nceounts of the electricity and 
ooo) d иа и! tremwey.s undert- ings for 1910.11 is to be carried forward, end the 
credit Ба{глсе of the electricity fund revenue account is to be epplied 


, The INsrECTOR : Tnat means you gave the car power to run up hill ?— 
Yes The wheels must have gone round, but he felt no skidding. Не | § pur | $ 
in writing off capit^! in respect of amounts deducted from borrowing 


bumped into the first. car almost immediately. After he bumped the 
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powers by {һе Г.С. Board. The price of current supplied to the 
tramways undertaking for traction has been reduced from 1:254. to 
1-125d. per unit. 


Edinburgh.— Application has been made to the Board of Trede for 
on order to supply electricity to Craigerook Castle, outside the pre- 
sent supply eres. 


Fareham.—From Dec. 1 à continuous supply of шшш will 
be available. 


Grays.—The Council have decided. in order to йшй encourage 


the use of aro lamos for outside shop lighting. to make a lower charge 


for eurrent supplied for this purpose. 


Great Harwood (Гапс$з.).--А deputation is to visit Penrith to 
obtain information as to electricity supply. 


Greenock.—The burgh elcetrie»l engineer, Mr. J. А. Robertson: 
has arranged for an electrical exhibition to be held in the town hall 
in the last week of October. Special attention is being given to 
the display of electric lamps end fittings, cooking and heating 
apparatus. motors, &c. | 


Halifax.—The Tremwevs Committee recommend he Council to 
authorise them to double the tramway lines on various routes where 
there is at present only a single track, at an estimated cost of about 
£160,000. 

The Committee have decided to allow the blind residents of Halifax 
and district to ride on the tramcars free of charge for twelve months. 


Hessle.— Electricity is to he supplied by Hull Electricity Com- 
mittee at 2d. per unit up to 70.000 units. and lid. per unit up to 
100,000 units per annum. Current will be supplied at the city 
boundary, and Hessle Council will distribute. 


Holmfirth.— А poll of PAIRE: on the proposed electricity supply 
scheme has resulted in 1.276 votes for the scheme. 580 against and 
204 neutral. 


Industrial Council.—The Board of Trade have issued à communi- 
cation to the etfect that H.M. Government have recently had under 
consideration the best means of strengthening and improving the 
existing official machinery for settling and for shortening industrial 
disputes by which the public are adversely affected. 

Consultations have taken place between the Prime Minister and the 
President of the Board of Trade, and a number of representative em- 
ployers and workmen specially conversant with the principal staple 
industries of the country, and with the various methods adopted in these 
industries for the preservation of peaceful relations between employers 
and employed. Following on these consultations, and after considera- 
tion of the whole question, the President of the Board of Trade has 
established an Industrial Council, representative of employers and work- 
men. The Council has been established for considering and inquiring 
into matters referred to them affecting trade disputes, and especially of 
taking suitable action in regard to any dispute referred to them affecting 
the principal trades of the country, or likely to cause disagreements 
involving the ancillary trades, or which the parties before or after the 
breaking out of a dispute are themselves unable to settle. The Govern- 
ment do not desire to interfere with, but rather to encourage and to foster 
such voluntary methods or agreements as are now in force, or are likely 
to be adopted for the prevention of stoppage of work or for the settlement 
of disputes. But it is thought desirable that the operations of the Board 
of Trade in the discharge of their duties under the Conciliation Act, 1896. 
should be supplemented and strengthened. and that effective means 
should be available for referring such difficulties as may arise in a trade 
to investigation, conciliation or arbitration, as the case may Бе. The 
Council will not have any compulsory powers. The following gentlemen 
in'their individualcapacity have accepted Mr. Sydney Buxton's invitation 
to serve on the Council :— 

Employers Representatives: “іг C. Macara, Sir H. Bell. Sir T. 
Ratcliffe Ellis; Messrs. Geo. Ainsworth, G. H. Claughton, W. А. Clowes, 
J. H. C. Crockett, Е. L. Davis, T. L. Devitt, Е. W. Gibbins, В. Thompson, 
Alex. Siemens, and G. W. White. 

Workmen's Representatives: Messrs. T. Burt, M.P.. C. М. Bower- 
man, M.P.. J. В. Clynes, M.P.. А. Henderson, M.P., John Hodge, M.P.. 
Alex. Wilkie, M.P., T. Ashton. F. Chandler, Н. Gosling, W. Mosses, W. 
Mullin, E. L. Poulton, and J. Е. Williams. 

Additions may be made to the above list. The members of the 
Council will in the first instance hold office for one vear. Sir Geo. 
Askwith, K.C.B., K.C.. the present Comotroller-General of the 
Labour Department of the Board of Trade. has been appointed 
chairman of the Industrial Council. with the title of Chief Industrial 
Commissioner, and Mr. H. J. Wilson. of the Board of Trade, to be 
registrar of the Council. 


Lancaster.—The Dallas-road schools are to be wired. 

Leeds.— During the past half-year 43,466,288 passengers were 
carried on the tramways. an increase of 2.911.011 over the corre- 
sponding period of 1910. The receipts show an increase of £15,237. 


Lewes.—The Council have accepted a tender of the Lewes & Dis- 
trict Electric Supply Co. for public lighting. 
The matter came up for consideration at the last meeting of the Council, 


Mr. Edwin Adams (of Messrs, Hulse 


Mr. Bishop had not had full control of the concern. 
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when the Highways Committee reiterated its recommendation to adopt 
electric lighting. 

Councillor King. who moved the confirmation of the minutes, stated 
that the Borough Survevor had estimated there would be a saving on the 
electricity contract of 158. 4. per post. 


Limited Liability Companies.— l'he twentieth annual report (1910) 
by the Board of Trade on limited liability companies has been issued. 

In a prefatory letter. Sir H. Llewellyn Smith draws attention to the 
eee of the proposal made at the recent meeting of the Imperial 

Conference in favour of uniformity of company Јам throughout. the 
Empire. but he thinks there is good reason to hope that progress in that 
direction will be more rapid in the near future. The number of new 
companics registered in. England and Wales during the усаг was 6,707. 
But 2.058 companies went into liquidation, and 1.868. were removed 
from the register on the ground that they were no longer carrying on 
business. The net increase during the year was 2.881. Tne number of 
companies on the register on. December ЗЕ was about 47.000. Tae total 
nominal capital of the companies registered in. the United. Kingdom 
increased from £141.630.296 in 1909 to £212.975.689 т 1910. due partly 
to the increase in the number of companies registered ard partly to the 
increase in the. average nominal capital. The average amount of the 
nominal capital of each company registered in England and Wales shows 
an increase from £22,654 to 520.246. The number of companies applying 
to the Stock. Exchange for a special settlement during 1910 was 512, an 
increase of 129. The percentage of companies which do not issue a 
prospectus (57 fov 1910) has not materially changed during the past three 
years. The number of registrations of companies in Guernsey for 1910 
shows a slight increase, but the practice of registering companies in 
Guernsey in order to evade the more stringent: provisions of the English 
law may be said to have died out. 


Liverpool.—^5t. James’ Church. Toxteth Park, is to be wired and 
fitted up for the electric light. 


London County Council Tramways.—St. Pancras Council are re- 
commended by their General Purposes Committee to refuse to соп- 
sent to the proposal of London County Council to construct a new 
tramway along the Euston-road to link up the existing tramways 
with those of King’s Cross pending a satisfactory decision in regard 
to the widening of Euston-road.. 


Machine Tool & Engineering Association.—At the last meeting 
& Co.) was elected to а seat on 
the board of this association. 

The association continues to gather strength, included amongst recent 
new members being the а Messrs. Craven. Bros.. Hulse & Co., 
Birmingham Small Arms Co., S. Osborn & Co., Consolidated. Pneumatic 
Tool Co., В. & N. Massey, Бире: Bros., Hoffmann Mfg. Co.. Dron & 
Lawson and Joshua Heap & Co. 


Manufacturers and Strikes.—in consequence of the recent strikes 
it is proposed to form a general organisation of London manufac- 
turers for purely defensive purposes. 

Ata meeting of London manufac ‘turers in August it was resolved to 
ask the London Waterside Manufacturers’ Association to promulgate, i 
scheme whereby all manufacturers in London and district should. be 
associated for discussion of matters of mutual interest or co- -operation for 
mutual defence. A circular has been issued. and it appeared that there 
Was a strong opinion among manufacturers that such a combination 
be formed. The council of the association are prepared, therefore, to 

take the necessary steps to form a federation. The objects of the new 
combination are to be mainly directed to defensive action in strike times. 
Such action will be taken as may be necessary for the protection of free 
labour and the prevention of unfair picketing. Lt is also proposed to 
form a Parliamentary Committee to represent these views in the House of 
Commons. The President of the London Waterside Manufacturers 
Association is Mr. Alexander Siemens, and among the firms who are mem- 
bers of the association are Messrs. Doulton & Co.) Locke, Lancaster & 
W.W. & R. Johnson & Sons (Ltd.). Siemens Bros. & Co.. South Metro- 
politan Gas Co., tho Thames Ironworks Co., &c., ќе. 

Newport.— The Electricity and Tramways Committee have applied 
for sanction to a loan of £5.000 for purchase and hiring-out of electric 
motors, are lamps. &c., and wiring of premises. 

On Tuesday the Council considered the report of the Electricity 
and Tramways Committee as to the management of the tramways 
and electricity undertakings. 

In submitting the report the chairman (Ald. Е. Рниллез) said that he 
did not agree with the committees recommendation that а general 
manager be appointed to take supreme control of the eommeretal man- 
agement and administration of the tramways and electricity undertakings 
and that Mr. H. Collings Bishop's sorvices be retained as electrical engineer. 
He moved that the matter be referred back, and that the general manager 
should submit а scheme for suggested improvements in the man: gre ment, 
Не thought in fairness to Mr. Bishop, who had given them nine years? 
service, that he should have a chance to st bmit his proposals. ‘The state 
of the concern did not warrant that panic legislation. They all knew that 
If he was to blame, 
it was that he had been too kind to the men who were under him. He 
thought it was a shame that the manager had been treated as he had. 
Charges had Е made behind his back, and while the manager was out 
of the room the committee arrived at their decision; yet when the 
manager returned to the room there was not a soul present to tell him 
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BAMBER'S 


NON-ENCRUSTING 
FOR PRIMARY ZINGS 
BATTERIES 


“EYRE” 


ALL CLASSES 
OF BEARINGS 


GALLERY 265. 


Do not fail to visit our Stand and 
obtain full particulars of above. 


SOLE MANUFACTURERS: 


THE EYRE SMELTING CO., LTD. 


ONDON REPRESENTATIVES: 
ALAN а. KING & CO., Lid., — Viotcria Street, Westminster. 


Tele sphon e No.: 5870 WESTMINSTER. 
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SHADES OF QUALITY 


and disiinction are in considerable demand for the decoration 
of artificial light. Electric light lends itself better than any 
other artificial illuminant to delicate treatment by means of 
artistically designed shades in order to produce any desired 
decorative effect. For this reason obviously the ch etrical 
contractor is in а position to do a large business in shades of 
all kinds and especially those which possess distinctive artistic 
merit. 

There is no real live business to be built up in ordinary 
foreign-made glass shades, but those contractors who are 
desirous of building up а remunerative business in shades 
are recommended to endeavour to confine themselves to dis- 
tinctive shades in which the main feature-is the pleasing 
appearance and which will appeal to buyers of discrimination 
and taste. Such, it is true, cos: more, bat this is not by any 
means an insuperable difficuliy to those who take a pride in 
effective decoration. The proper shading of the light forms 
ап important pari of any seh m-e of decoration, The decorator 
of modern times rclies to a great degree on the proper handling 
of light to produce the desired resulis. Many rooms, other- 
wise beautifully furnished, have a garish or стаде eff»ct 
through improper lighting. | | 

The taper and candle of a hundred years ago gave little 
opportunity for light decoration—the desire then being for 
all the light obtainable—bzat the great progress made in arti- 
ficial lighting in modern times by electricity, makes possible, 
to-day, effects in decoration and illumination which would 
have been considered little short of fairyland a few years ago. 

Shades and reflectors may be divided into two classes, viz. : 
purely decorative and purely scientific; but as the initial func- 
tion of any shade or reflector is to shield the eve from any 
direct glare of the filament, both types when suitably designed 
will fill this function. The. scientific reflectors may be. for the 
present purposes, limited to Holophane Glassware and 
Holophane- Benjamin Steel Reflectors. 

If any firm exhibiting at Olympia are worthy of special 
mention in connection with either purely decorative or purely 
scientific reflectors, Simplex Conduits (Ltd.) is that firm. 
They are to be found at Stand Nos. 148 and 163. 

As regards Holophane, the Company are specialising in 
this branch, and, with their facilities, are in a position to 
render the best service possible both as regards delivery, and 
assistance in the laying out of installations. It is the decorative 
side, however, which appeals more. On examining this, it 
will be noticed that the Company have branched out very 
largely in this line and the range not only includes the usual 
forms of glass shade but other types of shades, both paper and 
of silk. In glass shades alone the range is varied from the 
simplest form of satin-finished bell-shaped design for metal 
filament lamps to more elaborate forms of cut glass bowls 
for the reception of single lamps, for use with single pendants 
or intended for several special forms of metal work, in which 
case the complete fitting is intended to be installed on the 
ceiling. These fittings are specially suitable for a public 
dining room, the lighting of entrance halls and so forth. 
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Any contractor requiring sch fi imr nocd look no further 
than the Simplex Co.s exhibic. Prices are reasonable and the 
designs are tasteful and well carried out. | 

It is difficult to say anything new upon the subject of glass 
shades, but one line in particular is worthy of attention, and 
will appeal to architects in carrying out any scheme of decora- 
tion. With regard to Period styles, it has hitherto been neces- 
sary to stop short at the glass shade. То overcome this diffi- 
culty the Simplex Co. have introduced a range of excellently 
executed satin finished or clear flint glass shades of English 
manufacture in Period styles. These shades have cut and 
etched designs worked on them embodving the typical emblems 
of each style, the shape of the shade itself also follows on the 
lines of а Period. These are as follows :—Louis VI., Adams, 
Sheraton, Heppelwhite, Chippendale. 

In the range of silk shades exhibited one or two novel designs 
are to be seen in addition to the ordinary Handerchief and 
Empire shaped shades, such as a combination of silk and 
metal work, which is a distinct departure from th» simple 
form of silk shade hitherto put on the market. А very pro- 
minent display is made of the well-known paper Spookie 
shades. То those who are not acquainted with this excellent 
s-lling line it may be explained exactly what Spookie shades 
are. In the first place they are made out of parchment 
mounted on stiff cardboard frames. "They are intended {э 
place within the reach of the buyer of moderate means a low- 
priced yet effective and arü:ti?^ shade which has the 
decorative effect of stained glass but with added richness 
and softness. 

Spookie shades are supplied in a wide range of sizes 
and colours, and include small candle shades, candle shades, 
pendant shades and princess shades for tab'e lamps. Very 


effective schemes of decoration сап b» worked out by the aid 


of these shades; whilst they are of fascinating appearance when 
alight, they are almost equally effective by diy. a qualification 
which very few shades possess. One particular pattern of Spookie 
shade which calls for special mention is the " Nuremberg ” 
lantern. This lantern is designed to imitate the old-world 
watchman’s lantern and the imitation is most faithfully carried 
out in the Spookie design. ТИлу are mad» to fit on any lamp- 
holder, and are sold at the low price of 2s. 6d. each. Many 
thousands of these have already been sold in this country, and 
there still continues a steady demand for them. For the hall 
or inglenook they give a most pretiy effect. 

Any visitor to the Simvlex (o.’s exhibit should not fail to 
sea the “ Mosaic” silk shade. Those silk shades are made 


. for discriminating people who seck something entirely different 


in the decoration of artificial light. They are distinctly 
original, and th» artistic merit which they possess is far in 
advance of anything yet conceived in this branch of decora- 
tive art—in a word they are one of the features of the Exhi- 
bition. 

Specialists in the decoration of ariificial lighting is a deserip- 
tion which may, with justification, be applied to Simplex 
Conduits (Ltd.). Anyone who cares to visit their exhibit at 
the Electrical Exhibition will be easily convinced of this. 
In any case electrical contractors anxious to develop along the 
lines indicated should visit the display at 


STAND Nos. 148 and 163. 
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cars for women, and a number of cars reserved for women have 


what had been done behind his back. He hoped the Corporation would 


give the manager a chance of making a statement. 
Mr. CoLLiNGos Bisyor said the committee chairman 


things which he (the manager) would have stated at the committee if he 
He was prepared to make a statement. 
Mr. 


Bishop, replying to the Mayor, said: “L have not had full control of the 
I asked for full control 


had heen given the opportunity, 
Questions were put as to how much control the manager had had. 


tramwavs, but I have of the electricity works. 
of the track, but the committee refused it two years аро. 
тие committee's recommendation was adopted by 17 votes to eight. 


Olympia Electrical Exhibition.— Іп order to edvertise its clectricity 
undertaking Hammersmith Council have decided to purchase 
tickets for this Exhibition to the extent of £45, end to distribute 


t 


them smongst consumers and ratepayers. 


Pembroke.—The Council have opened negotiations with Black: 


rock Council for the supply of electricity in bulk to Blackrock. 


Rail-less Traction.—Stockport Tremways Committee recommend 
the Council to obtain powers to employ the reil-less system of traction 
on the route from the Market Place, Stockport. »long Churehgete and 
A deputation from the Committee recently 


Hall-street, to Marple. 
visited Bradford to inspect the system in use there. 


On the invitation of the Edinburgh Tramways Committee, mem- 
bers of the Corporation and others met in the Picture House, Princess- 
street on Monday to witness a cinematograph show of the working 


of electric rail-less trection cars et Leeds end Bradford. 


In addition to members of the Council there were present at the display 
Mr. Hall Blyth, C.E.. chairman, and Mr. С. W. Shepherd, general manager 


of the Edinburgh and District Tramway Co. ; Provost Malcolm Snuth 
and Bailie Hall (Leith); Mr. Peter Fisher, manager of the Dundee Tram- 
ways; Sir Robert Cranston, Mr. Campbell, C.E.. Burgh Engineer, &c. 


Councillor Rusk, Convener of the Tramways Committee, said that the 
lt was 


At the outset some 


fixed pictures of rail-less cars on the Continent were put on the sereen. 
The cinematograph pictures 


system. of rail-less trams had many commendable features. 
reliable. and the financial results were satisfactory. 


and explained by Mr. Fisher, Dundee. 
taken in Leeds showed the cars with double poles working on overhead 
electric vires, running in various types of streets. 
were seen passing ordinary horse traflic, steering from onc side of the road 
to another like a motor bus, and turning in a circle at the terminus, The 
pictures are to be part of the ordinary entertainment given this week at 
the Picture House, so that citizens interested in the subject may see them, 


The Tramway Committee ard other members of Council. afterwards 


motored round the city to view the five suggested routes on which rail. 
less cara might be tried in Edinburgh. 
is about 181. 


leith Tramways Committee have asked Edinburgh Council to confer 


with them in view of the routes proposed for the rat!-less system. 


Ross.—The local Electric Light & Power Co. offer to light the 


whole of the streets at a price about 25 per cent. less thon that рела 
by the Council for диз and renewals during the pest 12 months. 


who are to inquire into the respective cost of ges and elcctric lighting. 


Rotherham.—The Elctrie Lighting Committce have been in- 
structed to carry out the scheme of lighting the stells in the outside 


m:rket. 


Sheffield.—On Wedne:dz y Councillor Nezl movcd thet the chicf 
officiels of the tremweys end ele etrie light departments be instructed 
to report on the advisability of arranging for the mutuel supply of 
electric?! energy between the Neepsend electric supply station end 
the Relh:m Island power station of the city tramways im case of 


necessity. 
Toe r.solution was adopted. 
Two Councillors had given notice of an amendment agairst the pro- 


posed powers to provide, let for hire, and fix wires, &e., to premises of 


electric Eght consumers. 
Ald. BENNETT asked that т the public interest the amendment be not 


pressed, as legal proceedings were pending. and anything said would be 
used against the Corporation. 


Southampton.— The ch»rge for electric current for privete lighting 


will be reduced from 34d. to 3d. per unit at the end of the year. 


Stourport.—The Board of Trade have deferred the revocation of 
the Stourport electric lighting order till the end of the year. 


Swindon.—Last week the Council decided to install a 250-kw. 
Diesel oil engine set instead of the proposed 500 kw. steam turbine 
set. ot an estimated cost of £5,600, and the electrical engineer (Mr. A. 
Dimmeak) wes instructed to prepare ihe necessary plens and cesti- 
mates in connection with the applicetion to the L.G. for borrowing 


powers, 
` Torquay.— The Overseers have increased the gross gsressment of 
the electricity works from £300 to £450. 


f Tramears for Women.—London County Council have put into 
force the Parliamentary powers obtained this year to reserve special 


had said some of the 


In the pictures the cars 


The total mileage of the routes 


The 
mitter hes been referred to the Streets end Lighting Committee, 


already been placed in service. 
These run early in the morning, their main object being to provide what 


was considered to be a great need on behalf of women who had сот- 
mence work early. It is stated that the cars do not meet with the sup- 


port. that was anticipated, and though only a few are at present running 
there is no demand for шоге. The tramear conductors state that during 
the fight for seats on the carly morning workmen's ears the women 


manage to secure seats. As a rule, the women who come to town daily 
only start as carly as they do in order to travel at workmen's fares 
rates, which are Id. forthe whole of a journey on all cars reaching their 
termini up to eight o'clock. The Highways Committee have considered 
a claim that women should be allowed to travel at workmen's fares as late 
as half past eight, but it is stated that this would involve а heavy loss on 
the tramways undertaking. 

Tramway Transfer.—Hazel Grove and Bramhall Council. give 
notice of intention to lease to Stockport. Corporation a double line 
of tramway in the urban district of Hazel Grove and Bramhall. The 
lease commences as from July 13. 1995, and ends on July 13, 1926, 
and the rent is £645. 2s. 2d. рег ennum, The lease provides for the 


electrice] equipment of the line. 
Turton.—The electricity works will be formally inaugurated at 
the beginning of next month. It was reported at the last Council 


meeting that there were а number of enquiries, and two or three 


orders had been given for wiring big houses. Everything seemed to 
promise thet in a short time the electrical undertaking would be a 


very successful affair. | 

Wednesbury.—-On Wednesday an enquiry was held into the t pplica- 
tion of the Council for sanction to borrow £4,997 for extensions of the 
electricity undertaking. 

Мг. W. PENNELL, electrical engineer, stated that at present the capacity 
of the works was 500 kw., but it was decided to have more power in reserve 
as there was always a possibility of a breakdown. The proposed. exten- 
tion would only carry them on during the coming winter. There was no 


Opposition. 
West Нат.—-А sub-station is to be cons ructed at Bridge-terroce 


by direct labour. 

Мг. Meckenzie. mechanie2] superintendent at the generating 
totion. hes sent in his resignation. 

Wimbledon.—The Watch Committce have considered the report 
of Mr. Jas. Swinburne as to the most suitable system of fire-elarms 
for the borough, end heve decided to adopt. in accordance with his 
recommendation, the Siemens system, subject to Messrs, Siemens 
Bros. & Co. agreeing to substitute secondary batteries for Daniell 
batteries without extra cost. and to a satisfactory arrangement being 
mode with the Post Offiee London telephone service for the renting 
of their wires and the maintenance of the system. 


Winchester.— The Electricity Supply Committee reported last 
week that the undertaking of the local Electric Light & Power Со, 
had been acquired for about £95,000, 11 recognition of the ability 
displaved by the Town Clerk in conducting the negotiations for the 
ecquisition of the undertaking, a fee of 150 guineas has been awarded 


to him. 
Workhouse Lighting.— Romford Guardians have decided to obtain 
particulars from other unions of the cost of electric lighting. 
Ashton Guerdians have requested the Workhouse Committee to 
rccommend 2 competent electrical engineer to draw up plans and 
specifications end prepare and report as to the estim»ted cost of 


electric lighting. 


COLONIAL AND FOREIGN NOTES. 


Argentina.— The directors of the Buenos Avres Western Railway 
Co. have under consideration а report by the consulting engineer 
on the proposed electrification of the Buenos Ayres suburban section 


of the railwz y. i 
Australasia.—The Vietorisn Parliamentary Standing Committee 
on Railways heve reported in favour of the electrification of the 


Melbourne suburban railways, at a cost of £2.227,050 for about 218 


miles of line. | 
As stated т our issue of Sept. 29, the Roval Commission on Melbourne 


Traffic have also reported in favour of the adoption of electric traction. 
The Commission estimated the total cost (including the purchase of the 
cable tramways) at over £5,000.000. | 

Austria-Hungary.—The Anstrien State Reilwey authorities heve 
granted Teschen Municipal Council a concession for the construction 
end working of о narrow колее electric railway in the neighbourhood 
of Teschen. 

Constantinople.—Negotiations are proceeding for the formation 
of an English company to undertzke the installation end working of a 
telephone system in-Constantinople. 

There will be 10,000 lines, but the plana provide for ultimately increas- 
ing this to 18.000. There will be 75 public call offices, for which the 
charge will be 2 piastres silver (4d.) per call, and the service will be a con» 


a 
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tinuous day and night one. The rates of subscription for business offices 
are based upon the number of calls, and the minimum rate for such will 
be £T5.50 for 550 calls. Ther» will also be a flat rate applicable to dwel- 
ling houses only, and this will be £T8 for an unlimited number of calls. 


Electrolytic Refining of Zinc.— H. M. Commercial! Attaché at Yoko- 
hema (Mr. Е. К. Crowe) reports that а method for the electrolytic 
refining of zinc has been invented by Mr. Chitaru Yoshida, proprietor 
of the Kano copper mine, Iwashiro, Japan. Тһе new process will. it 
is stated, enable zine to be refined in Japan. which hitherto has not 
been commercially possible. Up to the present, zine ore has been 
exported and the refined metal imported. The process is being 
patented, and the right of working itin Japon hes been leased to the 
Mitsui Bussan Kaisha. 


Сегтапу.— А consular report st»tes thet the telephone exchange 
in Homburg. which was opened in July. 1910, had 2t the end of the 
year 80.000 connections. 


Italy.—Decrees heve been issued granting to the Кое. Anon. 
Elettrovis Eugsnea Tenearola а concession for constructing en 
electric tremwey from Tenesrola to Villa di Teolo: and to the Noc. 
Anon. di Tramways à Vapore delle Provincie di Verona e Vicenza 
authority to substitute electric traction for ste» m on the Verona to 
San Bonifacio tremway. 

А consuler report on the trade of Elba for 1910 says there 
sre three blast furnaces at Portoferraio and elso a Bessemer steel- 
making plant. A new carbide plant and works for the manufacture 
of electric steel are being es eblished. A new b:kerv and mzeeroni 
factory is also to be run electrically. 

The total amount of the tax on gas and electricity collected by the 
Italian excise department in 1909-10 was £518,675 (compared with an 
estimate of £500,000). 

Japan.— The report of Consul-General Lavord on the Kobe district 
for 1910 states that the imports at Kobe in 1910 included telegre ph 
wire to the value of £105,969 (increase of £48,690 over the vear 1909). 

Imports of Continental and American machinery during 1910 were very 
large. The СлКама hydro-electric station. contracts (amounting to 
£120.000) were divided between two Continental firms, one of which also 
secured contracts for the Nankai railway electrification plant (power 
house machinery and rolling-stock) and the Kobe Electrie Light Co.'s 
turbo-gceneratora. The boilers for the Kobe Co., however, were British. 
American manufacturers received orders for the Minomo Arima electric 
railway powerstationplant and rolling-stock. The larg turbo generators 
for the Osaka Electrie Light Co, were also ordered from an American firm. 
British machinery was purchased for the Nobo (соле Railway Co. 
(complete power house and tracks), but the motors for the trucks were 
supplied by an American firm, and the Keihan Electric Railway Co. (the 
power house and motors for cars being British and rolling-stock 
American ). 

Toe outstanding feature of the year was the number of gas plints 
which were erected for supplying town gas and for small suction gas 
electric power stations, In. the early part of the year the bulk of the 
orders were given for British machinery, but during th» latter half the 
Continent secured а number of important contracts, principally by 
undercutting British prices. During the hitter part of the year local 
manufacturers also secured orders for the less important parts of the 
town gas plants, only the main machinery being imported. The demand 
for high-speed st2am engines is increasing. ln view of an anticipated 
increase jn the tariff hundreds of tons of transformer iron sheets were 
ordered, but, as the proposed tariff has been considerably modified by the 
British conventional tariff, there is a tendency for buyers to try to evade 
their obligations. The ruling prices are so low that it is doubtful whether 
importers make any profit. 

Development in local industrial concerns is most noticeable in electric 
enterprises, such as electric tramways and railways, the installation of 
power stations, бе, 

There seems to be a complaint of the lack of British commercial 
travellers. Such men. should. be experts, though not necessarily ac- 
quainted with the Japanese language, as English is the nearly universal 
business tongue in Japan. and, in any case, interpreters can Бе secured. 
A complaint made by British firms js against the system of long credits 
(three years sometimes) practised by certain firms of other nationalities. 

The report of Vice-Consul Holmes on the Osaka district says the Osaka 
municipal tramway receipts for the year were $189.24 and working 
expenses £64,652, leaving а gross profit of €124.589, compared. with 
£82,502 forthe previous year. Тһе сіу is yearly being brought into closer 
connection with the outlying towns by the construction of electric lines. 
In 1910 Osaka and Kioto were connected by a line 291 miles in length. A 
second line (16 miles long) was also opened т 1910, from Osaka to 
'l'akaradzuka, a summer resort, whence further extensions are planned. 
These lines, with that of the Osaka-Kobe line. will eventually be linked 
up with the municipal system. The railway line to Wakayama, 40 miles 
outside Osaka, is т process of electrification, and traverses a thickly 
populated district in which is the important town of Sakai, 

As in other parts of Japan, electric enterprises are to the front in 
Osaka. During 1910 10 applications for electric lighting charters were 
presented to the municipality. The promoters of these schemes are 
negotiaitng with a view to amalgamation, and it is said that an electric 
light and power company will be formed in th» near future with a capital 
of 10,000,090 yen (approximately £1,000,000). The public look upon the 


scheme with favour, as they think that competition will reduce the pre- 
sent high charges for electric current. 

South Afriea.— The “ British and South African Export Gezette " 
пуд Bethlehem (O.F.S.) Council will shortly be placing eoniracts 
for an SO kw. generetor. two motor-driven boosters. a 260-cell Storage 
battery, travelling eranes end switehboerds, and also а Dowson 
suction ges plant and a 120в.н.р. double-evlinder type suction gas 
engine. 

Germiston (Frarsvaal) Municipality have been authorised to borrow 
£400,000 for tramways, sewerage and other public works. 

Plans and specifications have been prepared for the electric lighting 
of Cradock (Cape Colony). 

Durban Corporation are iinporting 6 miles of steel girder tram ruk, 
fish plates, bolts ard nuts, copper bonds, &c. 

Sox еее Eits bave been порог from Кр Шапа for the Government 
Offices at Pretoria, 

Pretoria Council are about to add a 1.000 kw. «team generator and two 
boilers to the plant at their electricity works. 

Spain.- A consuler report states thit the imports into Melage in 
fo included 1.463 metrie tons of mochinery and elecirie material 
(comoered with 280 in 1909 end 993 in 1908). 640 tons come from 
Beliiüum. 576 from the United Kingdom end 142 from Germany. 

linporis into Almeria included. dynamos and electric cables to the 
value of 55.50 (against £2.645 т 1909 and £604 in. 10), including 
£3,805 from the United Kingdom (against £92 and £1.0012 in 1900 and 
чох respectively). CESIS from Switzerlind (against. £115 and nil) and 
£05 from Germany (against £184 and £2.112). 

Sweden.—- A consular report on the consular distriet of Stockholm 
for 1910 states that chlorate manufacture is an improving industry 
with inereasing export. 

Several steel works have been enlarged. and electric smelting experi- 
ments and tests continne to give encouragement. The manufacture of 
drawn tubes has proved most successful, but nearly all rolled tubes a re 
imported, 

Imports into Stockholm included. electrical machines £22,422 (eom- 
pared with £28,153 in. 1909 and £21.860 т 1993). 

Imports at Sundsvall included. electrical machines (from Germany) 
£1.065 (against C1, 706 in 1909). 

A report from Lulea хаух the proposal for the electrifeation of the 
Gellivare-Norwegion Frontier Railway was carried in tke Riksdag in 
1910 and it was decided that the Porjus waterfall should bo harnessed for 
electrical energy to be used for the railway and also for the supply of 
electrical energy to the mining industries, The total cost is calculated 
at about £606,666, Works in connection with the erection of the power 
station are in. progress and calculated to be completed during ИН. 

whe Vice Consul at Getle says an extensive scheme has been in prepara- 
tion for some time by the newly formed Waterfalls Department of the 
Swedish State with a view to the ut lsation of the ЕНКат Бу waterfalls 
(about 15 miles south of Geile) for the generation of electric energy. th 
cost of the scheme is put at £510,090, Тае works have been commenced 
and it is estimated that power equal to 45.090 ip. willbe available. The 
bulk of the energy will be taken up by communities and industrial works 
situated within about 70 miles of the power station. 

Wireless Telegraph Notes.-—A 5 kw. wireless station is to be estab: 
lished in the Falkland Islands by the Crown Agents for the Colonies , 
and Mareoni's Wireless Telegraph Со. have secured the order, The 
installation will have a working range of 400 nautical miles over 
water. It will be arranged to tune in transmission to waves of 300 
and 600 metres. and to any waves between 600 and 1.200 metres, 
and in reception to any waves between 100 and 2.500 metres. 

A telegram from San Francisco on Friday last reported that. the 
wireless operators there exchanged on the 6th inst. for the first. time 
messages with Jepan over 6.000 miles of ocean. [This is not the first 
time we have recorded such en achievement.—Ep. E.] 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Bradford.—The traffic receipts for the six months ended Sept. 30 
were £148.573, compared with £135.984 in the corresponding period 
last усаг. or an increase of 0-474. per car-mile. 

The Tramway Committee report that at the beginning of the year a 
system was inaugurated of selecting for increased wages those men who 
showed the most consideration for the Corporation's interests and those 
of the passengers. As a result there had been 12 per cent. fewer casual- 
ties during the half-year. while owing partly to better driving and partly 
to a rearrangement of fares the number of passengers carried had gone up 
from 26.000.000 to 20.000,00). The total cost of electricity had gone 
down by £3.750 withont taking into account the increased mileage. The 
wages bill had increased by £2.959 but as more car-miles had been run 
some portion of the increase was due to that fact. The wages рог 
ear mile had gone up by 0:076 per cent.. but the saving of current (0:042) 
was alone sufficient to coverthe increase. The car-mileage was 2,908,000, 
compared with 2.767.000. 

Edinburgh.—The accounts of the electricity department for the 
year to Mey 15 last show capital expenditure £1.042.855 (increase 
£11.022). of which £384.83) has been repaid. 

Revenue was £132,915, working and general expenses were £63500, 
kaving £69,140 gross profit. Interest required £10,979, contribution 
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j tender, &с.. from the Commonwealth Осе, 73. Victorla-street, 


towards liquidation of debt £41,311 and income tax £1855, leaving a 
surplus of £8,431. Units generated wese 13.206.223. (compared with | London, S.W. See also advertisement. 
. ie | "u a \ t di . 6 
17.848.940. in previous year), supplied Tur privat lighting 784.41 Tenders are invited up to Nov. 22 for the supply of eable to the 
(0,580,000), for motive power 4.371.060 (3.864.037), for street lamps and | mo acr 
adr Postmaster-General's Department. in eu ахо. Tender forms. 
«tir lighting 1.940.084 (1,563,947), and for traction 132.746 (nil). | | 
Middlesbrough.— At a meeting of the Electric Lighting Committee &e., from the Commonwealth Offices, 72, Vietoria-street, London, 
e. + a 4 r ^ ary = ' " » А 
* ". a S e S € Y г Is e е 
on Wednesday the accounts for the year ended Merch 31 were suh- | ' W. See Ho a tisement 
mitted Tenders are invited up to Dee. 20 for the supply of one branching 
Tae total capital expend d on the undertaking is £116,457. of which | multiple magneto switchboard at Broken НШ to the Postmaster- 
£31226 has been paid ой. The income fer the vear amounted to | General's Department in New Мостн Wares. Tender forms and 
£18,552, and after meeting all charges, there was а balince of £2.07. | specification from the Commonwealth Offices, 72, Victoria-street, 
which has ben и to i | e number of units Sen M London, 5.W. See an advertisement. 
2 (ро, c are ith 1,510,205, o ei er unit was L-Os3d., - М ; 
2021.550, compared with 1,810.265, and the eost. per unit was Tenders are invited up to Nov. 21 for supply of one automatic or 
semi-antomatic switchboard and equipment to the Postmaster- 
General's Department in WESTERN AvsrRALIA..— Tender forms and 


specifications miy be obtained at the Commonwealth Ойсез, 72, 
Victoria-street, London, S.W. Зее an advertisement. 

The directors of the GREAT WEsTERN Климах Co. invite tenders 
for one year's supply of telegraph instruments, telegraph apparatus 
(insulators, &oc.). electrical wires and езе, telegraph ironwork and 
tools, telegraph dryselteries, eleetrie light carbons, glass. acids, oils, 
iron and steel wire. sundries. «е, (tenders by 10 a.m. Oct. 16) ; also for 
three years’ supply of baskets, waste. brasswork for carriages, &с.. 
locks, ironmongery, tools, varnish, &c. (tenders by 10 a.m. Nov. 7). 
Specifications and forms of tender (on and after Oct 23 in the ease of 
the second group) from the Stores Superintendent. Swindon. Tenders 
to the secretary, Мг. А. E. Bolter, Paddington Station, London, W. 

SHEFFIELD Electrie Light Committee require tenders by Nov. 13 
for supply of a 5.500 kw. steam turbine. alternator and d Iter. con- 
densing plant. pumps. &е. Specitications from Mr. S. E. Fedden. 
Kleetrie Supply Department, Commercial-street. Sheffield. 

Horsuam Council require tenders by noon Oct. 18 for supply of 
paper-insulated. lead-covered, armoured and jute served cables, for 


& pressure of 500 volts, 

NEWCASTLE-ON-TYNE Tramways Committee require tenders by 
10 a.m. Oct. 24 for the supply of tram rails and tie bars and granite 
setts end cubes for the tramways. Specifications. &e.. from the City 
Engineer. 

MANCHESTER Electricity Committee require tendera by 10 a.m. 
Oct. 19 for supply of h.t. switehboard for Mynshull Mill sub-station, 
Specification, &e., from Mr. F. E. Hughes. Town Hall. Manchester. 

SWANSEA Corporation want tenders by noon Oct. 16 for an. electric 
light installation for the cattle market and slaughterhouse. Forms 
of tender. &c., from the Borough Electrieal Engineer. 

EDMONTON Guardians want tenders by a.m. Oct, 25 for the in- 
stellation of eight telephone instruments and line wires and for over- 
hanling two existing 10-line exchanges at Chase Farm Schools. 
Enfield. Specitiestions from Messrs, May & Hawes. Caxton House, 
Westminster, S.W. 

свх Improvements Committee require tenders. by noon 
Nov. 9 for the supply and erection of electrically-driven centrifugal 
pumps, capable of dealing with 15 million gallons of sewage per d; ty. 
Specifications, &e.. from the City Engineer. 

Гохрох County Council require tenders by 11 a.m. Oct. 24 for 
supply of hand-power overhead crane, h.t. and 1.6. cables and switch- 
gear, &oc.. rotary converters and static transformers, for sub-stations, 
Specifications, &c.. from the Clerk. 

CORNWALL County Council require tenders by Oct. 21 for the 
installation of an internal telephone system at their new offices at 
TRvRO. Particulars from the Clerk of Works, 

WARRINGTON Education Committee want tenders by noon Oct. 20 
for wiring Evelyn-street Council sehool. Specitieations from 
Borough Electrical Engineer. 

Hastincs Guardians require tenders by Oct. 18 for the electric 
lighting of the workhouse premises, Ore, Hastings. Specification 
from Mr. S. Bumstead, 11, Wellington-sq., Hastings, 

CARLISLE Electricity Committee require tenders for water soften- 
ing and purifying plant (4.000 gallons per hour) and a main Lt. 
feeder switchboard, Tenders to "ty Electrical Engineer by Oct. 14. 

Tenders are invited np to Oct. 25 for supply of cable and paper 
sleeves; up to Nov. 15 for magneto switchboards, milammeters, 
relays, &с.; and for telephone cords and carpieces : and up to 
Nov. 1 for the supply of 5,000 porcelain insulators to the 
Postmaster-General's Department in SOUTH AUSTRALIA ; and up to 
Nov. 18 for the supply of ironwork, measuring instruments, switch- 
boards, &e., to the Postmaster-General's Department, іп QUEENS- 
LAND. ‘Tender forms, &с.. from the Commonwealth Offices, 72, 
Victoria-street, London, S.W. 

The Deputy Postmaster-General, Brisbane. QUEENSLAND, invites 
tenders until Nov. 22 for 880 yds. paper-insulated lead-covered cable, 


against 11574. 
Oldham. he eccounts of the electricity depertment for the year 
ended Merch 25 show capitel expenditure £300,919 (inercaze £5,443), 


of which £71,559 has been терга. 
Revenue was £12.28] (against $41.79 т previous vear). working and 
232,044. (£21651) and net profit. after meeting 


general expenses were £22, 
capital ehorges, was £1.30] (42.203). Tae number of (equivalent) 8 c. p. 


lamps connected is 184,362 (164.360). Units generated were 6.505.997 
(6.324.725) and units sold 5,748.97) (5,720,331). Tae maximum load 
was 3.360 kw. (3.318 kw.) and the combined load factor 195 por cent. 
(1). Fuel cost 07354d.. (0-3544.) per unit sold. works costs. were 
aul (0-6724.), and total working and general expenses 0.9204. (0-008d. 
Pontypridd. — The eceounts of the tramways and electricity depart- 
ments were presented to the Council on Tuesday. 

Toe gross protif on the tramway for the vear ended March 31. 
transferring £1,000 from the distriet fund. towards capital expenditure 
on highways, was £6819. PSs. 914. (518 per cent. on сатар, compared 
with 67.401. 5s. 414. (583 per cent.) for the previous year, The deficit, 
after providing £3.451.. 16s. 5d. for redemption of capital and interest, 
was £2,525. 149, 1114.. compared with £1149. $28. 10!d.. The total 
capital amounted to £135,645, 178. 4d., of which £15.547. 6s. 6d. had been 
repaid. 

The amount borrowed in connection with the electricity undertaking 

was £75,723. 63. 4d.. and of this £11.386. 2s. 5d. had been repaid, leaving 
£60337. 3s. ПЧ. The gross profit for the year was 54.519. 3s.. compared 
with £3,805. 15%. 24. After meeting all charges there was a protit of 


£586, compare d with a deticit of £381 in 1909-10. 


after 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 

The directors of the CALEDONIAN ВАИМАУ Co. are prepared to 
receive tenders for various stores for one year from Jan. 1, 1912 
including telegraph appliances. telephones, &e.. electric lighting 
material and fittings, timepieces. tools. indiarubber goods, hardware. 
glass, asbestos and gutta percha goods. balata belting and packings. 
galvanised wire, wire ropes. copper rivets, &c.. loeks, serews, shovels. 
ke. Specifications and forms of tender, after 16th inst.. from the 
stores superintendent. Мг. А. J. Easton. Charles-street. St. Rollox. 
Glasgow. Patterns ein be inspected at the company's stores from 
l6th to 27th inst. Tenders must be lodged with the secretary, Mr. 
J. Blackburn, 302. Buchanan-street. Glasgow. by Monday. Oct. 30. 
"ee also an advertisement. 

Tenders are invited by AccRINGTON Corporation for the supply. 
delivery and erection of the following plant: (1) Gas raising and bye 
product recovery. plant. for supplying è gas engine plant of 


1.000 p.t. p. continuously. and (2) one gas engine of 1.000 в.н.Р. and 
Plans. specitiestions. &e.. from the 


Tenders, addressed 


one eh.t. generator of 700 kw. 
borough electrical спитеег, Mr. Harold Gray. 
to the Chairman of the Electricity Committee. must be lodged at the 


offices of the town clerk, Mr. А. H. Aitken. Town Hall. Accrington. 
by 28thinst. See also an advertisement. 

The Dress Unirep Tramways Co. (1896) (LrD.) invite tenders 
for the supply of general stores, including car fittings, iron, steel 

castings. oils. paints, glass, brushes. ironmongery. electric supplies, 
timber. &oc.. for the vear ending Dee. 31, 1912. Form of tender. &c.. 
сап be obtained and patterns seen at the Scerctary’s office, 9, Upper 

Naekville-street, Dublin. from 16th to 315t inst. inclusive. Tenders, 
addressed to the Chairman of the company. must be lodged with the 
secretary, Мг. К. №. Tresilian. 9. Upper Sackville-street, Dublin, by 
Nov. 6. See also an advertisement. 

Tenders are invited up to Nov. 29 for the supply of one portable 
hand-driven desiceiting plant and binders, sleeves, tapes and copper 
wire, to the Postmuster-General’s Department in SOUTH Avs- 
ТВАМА. See also an advertisement. 

Tenders are invited up to Noy. 28 for the supply of ebonite car- 
pieces, oalculagraphs and brown stoneware insulators to the Post- 
master-General's Department in Victoria. Specifications, forms of 
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4 nauts bus тет ph cable, and 440 yds. silk and cotton- 
insulated switchboard cable. Specifications, &с., from 72, Victoria- 
street, London, S.W. 


TurcEA (Roumania) municipality require tenders by Nov. 19 for 
electric lighting of the town. 


Tenders are invited by the Municipal Council of PErLoras (Brazil) 
for a 40 years’ concession for the supply of electricity for power and 
lighting and the establishment and working of elestric tramways. 
Tenders to Senhor Liz M. da S. Pennatiel, Intendencia Municipal, 
Pelotas, up to 1 p.m. Nov. 14. А deposit (about £300) is required 
with each tender, to be increased by the successful tenderer to 25,00) 
milreis (about £1,670). Further psrticulars (in Portugaeso) съл bo 
seen bv British contractors at 73, Basinghall.street, London, Ю.С. 


Tenders are wanted by noon Nov. 22 for supply of motor 
generators, accumulators, main switchboard, eable. &с., to the South 
African Government Posts end Telegraphs Department, PRETORIA. 
Particulars from G.P.O., Johannesburg or Cape Town. 


The Metropolitan Water and Sewerage Board, Albert-street, 
BRISBANE, Queensland, want tenders by noon Jan. 30 next for 
supply and erection of one, two or three complete units, each con- 
sisting of power generating plant and pump or pumps to lift not less 
than 6,000,000 gallons per day. Particulars from the Secretary, and 
forms from the Agent-General for Queensland. 


Tenders will be received until Nov. 28 at the Directoria Geral 
Ministerio de Масло e Obras Publicas, Rio de Janiero, for harbour 
works at JARAGUÁ (Alagoas State) (estimated to cost £780,000), 
including the supply of six movable I}-ton electric cranes, a fixed 
30-ton crane and en electric lighting installation. Particulars can 
be seen at 73, Basinghall-street, E.C. 


The Bulgarian Directorate-Genera] of Posts, Telegraohs and Telce- 
phonea, SOFIA, require tenders by Oct. 23 for supply of telegraph and 
telephone msoteris!. Specification (in Bulgarian) at 73, Basinghall- 
street. London, Е.С. 


Tenders will be received at the Post Office, ALGIERS, on Oct. 24 
for supply of r.i. lesd-covered cables, bronze wire and insulators. 


Extension of Time.— Tho time for the reccipt by the South African 
Public Works Depertment of tenders for supply of electric passenger 
cand goods lifts for the Union Government buildings. Pretoria, is 

extended to Oct. 18. Tenders to Chairmen of Tender Board. 
Р.О. Вох 376, Pretoria (Traasve), 


Tenders will be received at (the Bourse de Bruxelles, BRUSSELS. 
on Oct. 18 for supply of submarine с Ме, &о. 


TENDERS RECEIVED AND ACCEPTED. 


The Puostmsster-General of the Australien Commonwealth has 
s the tender of the Automatic Electric Co. (of Chie»go) to 
equip an sutometie telephone exchange with switchboard, &c., ct 
Colne for £14.293. It is claimed that when the board is utilised 
to its full extent the automatic г pperetus will work out cheaner than 
the manus! board. The experiment is being watched with interest 
by telephone engincers in the Commonwealth, end if it proves 
satisfactory the automatic system will be tried et Melbourne and 
Sydney. 

Rotherham Council have accepted the following tenders :— 

Callender's Co. (at £914) for annual Supply of v.b. cable, and that of 
Ferranti Limited for electricity meters; W. А. Durnford (Earl Fitz- 
william's Colliery) at 6s. 84. per ton, and the Sheepbridge Coal & Tron 
Co. (5s. 41d. per ton). for annual supply of coal. 

The following tenders have also been accepted by Rotherham Council 
for tramway stores: British Westinghouse Co. and Dick, Kerr & Co., 
armature coils; Anti-Attrition Metal Co., armature brasses and axle 
brass keeps (samples to be obtained from Imeson, Finch & Со.); В. D. 
Nicol & Co.. motor and axle grease (light oil); E. L. Turner & Co., heavy 
oil; В. Kearsley & Co., finishing body varnish; Joseph France, insulat- 
ing varnish, &c. ; Glaro Metal Polish Co., metal polish; Callender's Co., 
anti-friction metal; Smith Bros., files, hack-saw blades, screws, washers, 
emery cloth, &c. ; British Westinghouse Co., okonite tape. gear wheels; 
L. Andrews & Co., tape; National Rail & Tramway Appliance Co., 
brake blocks: Imeson, Finch & Co., trolley heads, cheeks and harps and 
controller fingers (subject to sample being satisfactory); Brecknell, 
Munro & Rogers, trolley bushes; M. Bonser & Co., trolley spindles, 
washers and binding wire ; Le Carbone, carbon brushes ; W. E. Buraand 
& Co., press-spilin paper; A. Wiseman (Ltd.), pinion wheels; Fenter 
Foundry Co., brake castings, &e. ; Weldless Chains (Ltd.). brake chains. 

The tender of Renton. Holdsworth & Co. (at £92) has been accepted 
for completing the electric wiring at the South Grove Higher Standard 
School in lieu of that of Hall & Matthews. 


Wrexham Council have accepted the following tenders :— 
Tudor Accumulator Co., traction battery, £475, plus a sum varying 
from £42 to £30 per annum for maintonance for 10 years; Lancashire 


£34. 


Dynamo Co., motor-driven booster, £120; Whipp & Tours; switchgear, 


The Rand Water Board have acceped the tender of Bellamy & 
Lambie for supply апа erection of three three-throw pumps, 
; Clectric motors, &c., for the new pumping station at Springs. The 
whole of the plant will be manufactured by Ernest Scott & Mountain, 
and will be ready by the end of March. 


Potchefstroom (Transvaczl) Council have accepted the tenders of 
Rennert & Lenz and H. Davies & Co. for supplying end erecting plant 
for the Counei['s electricity works. the totel of the two tenders being 
£12.487. The lowest tender (by Siemens Limited) for the whole of 
the work was £12,243. | 

Messrs. Willans & Robinson have received an order from D. 
Napier & Son for a Willons- Diesel oil engine to drive 200 kw. d.c. 
dynamo at their Acton Vale works. 


Watford Council have pleced an order with the Clay Cross Co. for 
à new suction pipe for the turbo-condenser ct £67. 

West Hem Council have accepted the tender of Strachan & 
Henshaw at £4.398. fora cosl-hendling plant et the electricity works. 


Islington (London) Guardians Вахе placed an order with the Tudor 
Accumulator Со. (at £07. 15s.) for re-pleting the battery at the 
Highgete Hill infirmary, 


Messrs. В. Weygood & Co. have supplied 24 electric lifts for the 
new premises of Messrs, Wim. Whiteley (Ltd.). 


BUSINESS NOTICES. 
The Western Electric Co's North Woolwich works telephone 
number is now 3840 Evst (10 lines). 


Mr. P. Pitmen, hydraulic engineer. 3, Willesit-road, Acton. W., 
has registered " Hydromotor London " as his telegre phic eddress. 


Mr. Leoline Edwards, 81. St. Me тргге!` s-roed, Twickenhem, has 
təken over the о Copper Co.'s sole egeney for London апа 
the South. the Ел ога and Western districts of Englend ond South 
Weles for all ele ee s! goods manufactured by them. 


Plant for Sale.—Mr. Г. Lake, 132, Upper Thomes-street, Год оп, 
E.C., advertises for sale eleetries] sundries, esbles, lamps, instru- 
ments, &с. 


Patents Development.— The proprietor of British patent №: 
20,746/1908, for “ Lamp shades, globes and reflectors,” desires to 
enter into arrangements with British manufaoturers with a view to 
the exploitation of same. Further particulars from Mr. H. Skerrett, 
chartered patent agent. 24. Temple-row, Birmingham. 


Universal Time Indicator.— The Pacific Cable Board are presenting 
technical visitors to their stands in * Australia’ at the Crystal 
Palace with a universal time indicator, by which the time st any 
foreign place can be found. The indicator consists of 2 24 hour clock 
dial, the right-hand semicircle of which represents the hours ^* a.m." 
and the left those “ p.m." Inside this dial is a movable circular 
disc. round whose circumference are printed the names of the prin- 
cipal cities of the world, at intervels appropriate to the variation of 
time between them. To find the time at any foreign place this disc 
is turned until the local time is brought opposite the name of the 
experimenter's own city. The time is then read off from the clock 
dial opposite the place required. Another interesting publication of 
the Boards is a map showing the direction of their cable routes. 


BANKRUPTCIES, LIQUIDATIONS, &e. 


At meetings on Sept. 15 and Oct. 2 respectively resolutions to 
wind up the Lehmeyer Electrical Co. (Ltd.) voluntarily, апа to 
appoint Мг. C. Pfeffer. 135. Oxford-street, London, W.C., аз liqui- 
dator. were passed and confirmed. 


A meeting to receive an account of the winding up of the Amal- 
детей Radio Telegraph Co. (Ltd.) will be held on Nov. 10 at 58, 
Coleman-street, London, E.C. 

The Doncaster Electrica] Co. (Ltd.) is being wound up voluntarily, 
and Mr. A. E. Stringer, Cheapside-chambers, Bradford. has been 
appointed liquidator. 

A first and final dividend of Is. will be payable on Oct. 17 at 5, 
Victoria-buildings, Derby, to creditora of Wm. Hy. Ridpath, elec- 
trical engineer, 20, Bath-street, llkeston. 


At Hull, on Thursday lest, the first meeting was held of the 
ereditors of Wm. Francis Flint. electrical engineer. 53, Jameson- 
street, Hull. Gross liabilities estimated £1,785. 8s. 6d., deficiency 
£1,105. 18s. 6d. 

Debtor attributed his failure to losses on contracts, keen competition 
and bad debts.. Debtor commenced business as an electrical engineer at 
53, Jameson-street, Hull, on Aug. 1, 1908, with a capital of £270. During 
the last 18 months he had also а warehouse in Chapel-street. The 
business was a failure mainly owing to losses on contracts. and debtor 
had been under the necessity of borrowing money from his father, who 
was scheduled as an unsecured creditor for £792. 163. 10d., being £750 
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ence shares of 10s. each, to be entitled (а) after payment off of the 
capital on the first preference shares to priority as regards capital over 
the other shares and to a non-cumulative preferential dividend at the 
rate of 6 per cent. per annum, ranking after a dividend at the rate of 
6 per cent. per annum on the first preference shares, and (4) to all 
profits of the company remaining after payment of а dividend at tho 
rate of 6 per cent. per annum on the preferred ordinary shares up to a 
total of £266,371 18., the existing arrears of dividend on tke £10 pre- 
ference shares at July 31, 1911. The remaining 10 shares of the 20 
into which each preference share of the company shall have been sub- 
divided to be converted into tive preferred ordinary shares of £1 each, 
and the preferred ordinary shares to be entitled to a non-cumulative 
preferential dividend of 6 per cent. per annum ranking after a dividend 
of 6 per cent. per annum on tne first and second preference shares, 
but not entitled to any priority in capital or to any further interest in 
the profits of the company. Six of the 10 £1 shares in the company 
into which each £10 ordinary share shall have been subdivided to be 
converted into preferred ordinary shares of £1 each, to be entitled to 
a non-cumulative preferential dividend of 6 per cent. per annum 
ranking after а dividend of 6 per cent. per annum on the first and 
second preference shares, but not entitled to any priority in capital or 
to any further interest in the profits. The remaining four shares of 
the 10 shares of £1 each in the company into which each £10 ordinary 
share in the company shall have been subdivided to be converted into 
deferred ordinary shares of £1 cach, to beentitled toall tbe remaining 
profits which it shall from time to time be determined to distribute 
and all ranking pari passu as to capital with the preferred ordinary 


principal and £42. 168. 104. interest at 5 per cent. from Aug. 1, 1910. A 


truxtee and а committee of enquiry were appointed. 

A first and tinal dividend of 5s. 614. will be payable on Oct. 16 at 
the O.R.'s. Red House, Duncombe-place. York. to creditors of Сео. 
V. B. Barker, electrical engineer, Gledkow, Wood Grove, Roundhay. 
and John-street, Albert-street, Harrogate. 

Mr. W. С. Hell, Union & Smith's Bank-chambers, Silver-strect, 
Hull, has been 2ppointed trustee in the bankruptcy of Wm. Fras. 
Flint, electrical engineer, 53. Jameson-street, Hull. 


COMPANIES' MEETINGS AND REPORTS. 


Ee sna 
Willans & Robinson (Ltd.) 


The ordinary general meeting was held on Tuesday, under the presi- 
dency of Mr. James C. Pe acu, M.Inst.C. Е. 

The SECRETARY (Мг. С. 5. Essex) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN said that at the time of the last meeting the r recent 
lawsuit arising out of contracts: carricd out by the Queen's Ferry works 
during the year 1907-08, and a heavy claim for damages was made on 
account of alleged defective work. Repeated efforts were made to effect 
a settlement. but on each occasion the claims put forward were so much 
in excess of the merits of the case that no reasonable settlement could be 
arrived at. When Mr. Mark Robinson, owing to ill-health, had sud- 
denly to resign the chairmanship of the Company in April, 1909, there 
were left outstanding three cases of dispute, in each of which legal pro- 
ceedings against the Company were pending. ‘These he (the chairman) 
had had to deal with, amongst a mass of other work, and though he suc- 
ceeded in effecting a settlement of two out of three of the cases. his efforts 
to arrive at a reasonable settlement of the third were unavailing. The 
directors had offered exactly double the sum their legal advisers fixed as 
the limit of what it was wise to offer, but even then there was a hopelessly 
wide gap between the sum offered and that which the other side were 
willing to accept. In allowing the case to go on, the board were acting 
in accordance with the unhesitating advice of their legal advisers. Tne 
whole of the £19,656 shown as outstanding at June 30 has since that date 
been paid, and so far it has not been found necessary to exercise the 
borrowing powers entrusted to the directors. Tt was well to bear in 
mind that it was not the outcome of any recent half-year, пог was it the 
outcome of the Rugby business, [t had now been complet ‘ly paid for 
and settled, and with it the liabilities arising out of the Queen s Ferry 
business were at an end. ‘ne history of the Company since 1904 had 
been marked by an almost continuous clearing off of old liabilities. That 
The Queens Ferry works were still standing 
There were several parties who had the pur- 
Since the close of the half-year 
The sum realised for these 


shares. 
Mr. Emile Garcke, chairman of the company, has ixsued a memoran- 


dum with the notice convening the meeting, which gives particulars 
of the position of the company and the reascna for the proposed re- 


arrangement of the capital, Кс. 

BRITISH THOMSON.-HOUSTON CO. (LTD.).—'l'he directors’ report for the 
12 months to March 31 states that the buildings and machinery at the 
Rugby works have been maintained in first-class condition during the 
year, The extonsion to the main factory, which was approaching com- 
pletion at the date of the last report and which was necessary to take care 
of the increase in the turbine business of the company and the enlarge- 
ment of another building have been completed during the усаг, and 
further extensions are under construction, the most important being a 
four-tloor building to be utilised as a winding department and a three- 
floor extension to the iron foundry. Otlier important extensions are now 
being considered in connection with the growth of the company's busi- 
ness. Notwithstanding the additional facilities the shops are full of 
work, and this should make а marked improvement in the company's 
progress, Up to November last the orders secured were below in value 
those secured during the corresponding period in the previous financial 
vear, but soon thereafter they began to increase, and at the closing of the 
hooks on March ЗІ мего largely in excess of those booked during the 
previous year, though this came too late to affect the presont balance- 
sheet. This satisfactory rate of increase has continued during the current 
year. The turbine business continues to show satisfactory results, and 
the largest number of turbines the company has ever had on order are 
now in course of manufacture, During the year the company ex pended 
а large amount in advertising the “ Mazda " lamp. This has been 
justified by the rapid expansion of lamp sales. Here again, however, the 
expansion came too late to atfect the present balanee sheet; although the 
expenditure was made during the year under review. А marked and most 
important advance has been imade in lamp manufacture: the company 
has secured the patents and processes for making pure drawn tungsten 
wire Which is used for filaments, and replaces the old pressed tungsten 
filaments, the new form of lamp being stronger during all stages of its life 
than any other tungsten lamp manufactured. In order to take care of 
the increasing lamp business, premises in Upper Thames-street, London, 
and near the company's present offices, have been taken, known as 
" Mazda " House, and devoted to the sale of lamps and wiring supplies. 
At Manchester а similar step has been taken, with the same object т 
view. Under the terms of the trust deed securing the issue of the com. 
pany's debentures, the company had to pay to the trustees on Feb. 28 
£3.339 to be applied by them in purchasing debentures in the market. 
Prior to the closing of the books, debentures of the par value of 43.339 
were purchased, making the total par value of debentures retired to date 
£13,760. Tne directors have followed their usual practice in making 
reserves to cover risks т connection with bad debts, depreciation of shares 
held by the company and other contingencies. The balance sheet shows 
a profit of £6.374. 9s. Gd. on the year’s working. after paving interest on 
debentares and loans, which the directors recommend should be appro- 
priated as shown, leaving £102. Ин. 6d.. which with the previous balance 
makes to be carried forward £3.002. 3s. 34. The directors have decided 
hereafter, beginning with the current year, to close the bookson Dec. 31 
instead of March 31. 

The directors have thought it in the best interests of the company to 
elect Messrs. УУ. С. Lusk, manager of the company’s ex port department, 
and H. №. Sporborg. chief engineer at Rugby works, to seats on the board. 


DRAKE & GORHAM (LTD.)—At the meeting on Wednesday the chair- 
man (Mr. В. М. Drake) said that there had been a considerable increase 
in the turnover of all sections of the business. Severe competition still 
continued. There was as much scope for variation in prices in electric 
lighting as in anything he knew, but their policy to maintain at all costs 
their reputation for a high standard of excellence would remain unaltered, 
for it waa constantly brought home to them after 30 years’ experience 
that the best work was the cheapest in the end. The question of depre. 
ciation of stock has been dealt with liberally. They had executed work 


chapter was пом closed. 
unoccupied and unsold, 
chase of the works under consideration. 
the Thames Ditton works had been sold. 
works was less than that at which they stood in the balance sheet, largely 
due to the great depreciation which had taken place in industrial property 
in this country in recent years. 

The directors regretted that they had to report а loss for the Һа. усаг 
of £7,692, due entirely to the continued low scale of prices prevailing in 
the class of business in which the Company was concerned. Substantial 
amounts had been written off development account and Diesel engine 
suspense account. Debtor balances (691.948) stood at much the same 
figure as for the previous half-year. Ая explained on several previous 
ocasions, the business of the Company lay chiefly with municipal and 
other publie bodies, whose custom was to spread payments over some [2 
months after delivery. Nearly the whole of the items composing that 
«um of £91.948 were for goods supplied. to sound and reliable concerns 
of that description. In considering the loss of between 7.000 and £8.000 
it should be borae in mind that it was the practice of the Company to 
wrote off depreciation against profit and loss account, and in addition to 
chirg a further considerable sum for somewhat similar items direct 
acainst the cost of production, and, therefore, not separately shown on 
profit and loss account. The loss actually shown, therefore, was to a 
great extent a book loss, and uot of a nature to make any serious drain on 
the assets of the Company. Не moved the adoption of the report and 
accounts, 
пе MANAGING DIRECTOR (Mr. Frederic R. Davenport, M.I.E.E.). 
in sseonding the motion, stated that the Company's orders for the last 
three months showed a distinetly improving tendency. 

lne resolution was carried unanimously, and a vote of thanks to the 


* B - + 
Carnan, directors and staff clos-d the meeting. 


BRITISH ELECTRIC TRACTION CO. (LTD.)— An extraordinary general 
meeting will be held on the 17th inst. to consider a scheme for the 
tubdivision and rearrangement of the capital of the company. Some 
particulars of the proposed rearrangement were given in THE Erec- 
TKICIAN for August 4 (р. 686). The scheme provides that each of the 
existing £10 6 per cent. cumulative preference shares is to be subdivided 
into 20 shares of 1Cs. each ; each of the £10 ordinary shares into 10 
shares of £1 each ; tive of the 10s. shares into which each preference 
share shall have been subdivided to beconverted into 6 per cent. cumu- 
lative first preference shares of 10s. each, entitled to priority in capital 
aud toa cua ulative preferential dividend at the rate of 6 per cent. per 
annum. A further five of the 10s. shares into which each preference 
thare shall have been sub-divided to be converted into second prefer- 
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for a number of well-known conntry gentlemen, and for banks, schools, 
churches, insurance offices; &е. They had а considerable amount of 
work in hand for important clients, and it was satisfactory to note that 
the company started this year with an increase of nearly £5,000 worth of 
orders on the books. One somewhat unsatisfactory feature was the lack 
of support given to the company by their shareholders, many of whom 
were in a position to help. not only with their own orders, but in recom- 
mendations to their friends. There had been a considerable increase in 
the petrol gas department, the machines for which were manufactured 
at the compiny’s factory. Tne company purchases motor cars and 
advises clients and the turnover of that branch had greatly increased. А 
dividend at the rate of 44 per cent. per annum was declared. £1,500 was 
written off the underwriting commission, the balance of £1,301 being 
carried forward. 


NEW COMPANIES, STATUTORY RETURNS, 
| MORTGAGES & CHARGES. 


NEW COMPANIES. 


CLEVEDON & DISTRICTj ELECTRIC SUPPLY CO.(LTD.) (117.517.)— 
Reg. Sept. 29. capital £12.000 in £1 shares, to carry on the business of 
electricians, suppliers of electricity, manufacturers of and dealers. in 
cables, wires, accumulators, lamps, &c., and to adopt an agreement with 
Christy Bros; & Co. (Ltd.)..— First dircetors, К. W. ‘Taylor, L. Е. Christy 
and F. Christy. 

WINSLEE ENGINEERING & CLUTCH CO. (LTD.) (117.948)—Reg. Oct. 
9, enpital 42,000 in £1 shares, to carry on the business of general 
and electrical епріпсеге, motor aud locomotive builders. &с. Private 
company. First directors аге B. Godwin, J. Slee and J. G. Chappell. 

ORMSKIRK ELECTRIC SUPPLY CO. (LTD.) (117.554.)— Reg. Sept. 29. 
capital 53.000 in £} shares, to acquire the Ormskirk Eleetrie Lighting 
Order (1900). to adopt an agreement with Ormskirk Uroin Council; and 
to carry on business of suppliers of electricity. &е. — Provisional 
directors, А. L. Rhodes; В. Salem and J. W. Кроер. 

PATENT BRAKE BLOCKS (LTD.) (117,952.) – Ке. Oct. 6, capital 
£10,000 in £1 shares, to take over tho business of Jones & Co., engi- 
neers, Badeswood, near Mold, and to purchaseand placeon the market 
a speciality in railway and tramway brake blocks, cast-iron chilled 
wheels, &c. First directors are G. С. Taylor, J. T. Morgans and J. 
Owens. 

SCHOLEY & CO. (LTD.) (117,945.) — Rer. Oct. 5, capital £21,000 in 
20,000 cumulative preference shares of £1 each and 20,000 ordinary 
shares of 1s, cach, to carry on business as manufacturers of and dealers 
in railway and tramway appliances, rolling stock, engines and machinery 
of all kinds, electricians, railway апа tramway contractors, &c., and 
to adopt an agreement with H. Scholey. Private company. Table 
то mainly applies. Rez. оћсе : 151, Queen Victoria-street, London, 

WATSON FOGGO & CO. (LTD.) (117,891.) — Her. Oct. 2, capital £4,000 
in £1 shares (750 preference), to take over the business of steam, 
electric and hydraulic engineers carried on as Robinson’s Haste Engi- 
neering Co. (Ltd.), and to adopt an agreement between D. Green and 
Watson Foggo. Private company. First directors are Watson Foggo 
(chairman) and D. Green. 


STATUTORY RETURNS. 


ARON ELECTRICITY METER (LTD.)— ln return to July 4 capital is 
£350.00). in £} shares (125.000 preference). 125.090. ordinary and 
124.896 preference shares taken пр. £E per share called up on 124,596 
preference. £124,948. 10s. paid, including £52. 103. оп 104 preference 
shares forfeited. £125,000. considered. ая paid оп 125,000. ordinary 
shares. Mortgages and charges, £104,000. ` 

BRAY, MARKHAM & REISS (LTD.)—In return to Aug. 2 capital is 
£20,000 in £1 shares, 8,000 shares taken ир. £8,000 paid. Mortgages 
and charges, nil. 

ELECTRICAL POWER STORAGE CO. (LTD.)— Return to Aug. 3 gives 
capital as £100,500 in £5 shares (100 founders.) 66 founders’ and 18.592 
ordinary shares taken up. £5 per shure called up on 66 founders’ and £4 
per share on 3,132 ordinary. £13,332. 5s. Id. paid. £77,300 considered 
as paid on 15.460 shares, £474. 2s. Id. paid oa tive founders and 405 
ordinary shares forfeited. Mortgages and charges, £10,000, 

ST. AUSTELL & DISTRICT ELECTRIC LIGHTING & POWER CO. (LTD.) 
Return dated Aug. 21. capital is £10,000 in £1 shares. 3,000 preference 
and 4,887 ordinary shares taken up, and £7,887 paid up. Mortgages and 
charges, £4,000. 

SLOAN ELECTRICAL CO. (LTD.)—According to return. to July 29, 
capital is £15.000 in £I shares. 7.754 taken up. £l per share called up 
on 1.254 ordinary. £1.254 paid. £6,500 considered as paid on 5.000 
preference and 1500 ordinary. Mortgages and charges, nil. 

STEARN ELECTRIC LAMP (LTD.) — Іп the return to Aug. 8 capital 
is £4.070 in £10 shares. 407 shares taken пр. £10 per share called up on 
seven, &4.000 considered. as paid on 400 shares. Mortgages. and] 
charges, nil. 

MORTGAGES AND CHARGES. 


BARBADOS ELECTRIC SUPPLY CORPN. (LTD.)—Charge, dated Sept. 
23, 1911, to secure £3,000, charged on company's undertaking and 
property, present and future. Holdera: Anglo-American Debenture 
Согри.. 


BECK FLAME LAMP (LTD.)— Particulars of £2,000 second mortgage 
debenture stock, created Sept. 4, ПИТ, and secured by trust deed dated 
Sept. 20, 1911, have been filed. the whole amount being now issued. 
Property charged, leasehold premises at Hayes, Middlesex, subject. to 
prior charge, certain British and Colonial patents and company's under- 
taking and property. Trastves, €. de Bros and F. W. Biddle. 

CHURCH STRETTON ELECTRIC SUPPLY CO. (LTD.)—Deed of further 
charge, dated Ацы. 19, executed Seot. 14, to secure £75, charged on 
freehold land at Crossways, Church Stretton. Holder: E. Bond. 


CORONA LAMP WORKS (LTD.) —[s«ue on Sept. 13 of £200 debentures, 
part of a series of which particulars have already been filed. 


GRIMSHAW, BAXTER & J. J. ELLIOTT (LTD.)}—A memorandum of 
satisfaction to extent of £500 on Sept. 29, of debenture dated April 6, 
1609, securing £19,850, has beon tiled. 


LAMPLOUGH & SON (LTD.)—Particulara of £6.000 debentures, created 
Sept. 25, 1911, filed pursuant to вес. 95 (5) of Companies’ (Consolidation) 
Act, 1508, whole amount being now issued. Property charged: com- 
pany's undertaking and property, including uncalled capital. No 
trustees, 

TROWBRIDGE ELECTRIC SUPPLY CO. (LTD.)—Mortyave, dated Sept. 
21, to secure £250, charged on land in Duke-street, Trowbridge, with 
the buildings erected thereon. Holder: J. H. Blake. 


CITY NOTES. 


il oad 


MEMORANDA (Oct. 12).—Bank rate 4 per cond. (since Sept. 21, 1911.) 
l'riec of silver, 24:4. per oz. Conaols 771 —77) for money, 773—77: for 
account, Console Pay Day, Nov. 3; Stock and Shares Continuation 
Days, Oct. 25 und Nov. 8 ; Ticket Days, Oct. 25 and Nov. 9; Pay Days, 
Oct. 27 and Nov. 10; Mining Shares Carry Over Dav, Ost. 21. 

Prices or METAIS (London). —Copper, cash. 515; ; three months, 55}. 
Lead, English, 155—155; Foreign, 154-153. Spelter, 21 —271, 
Tin, English, 194—196; Foreign, cash, 187; ; three months, 1851. 
Iron, Cleveland, cash, 46/14, three months, 47/. 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.) — An extraordinary veseral 
meeting of this company was held on Monday, when the resolutions 
of the meeting оп 29th ult. were submitted for contirmation as special 
resolutions and adopted. This action on the part of the proprietors 
brings to completion the arrangement with the Western Union Co. 


CANADIAN HYDRO-ELECTRIC WORKS.—The Imperial Trade corre- 
spondent at Toronto (Mr. Е. W. Field) reports that a company with a 
capital of $40,000,000 (about £8,220,000) has been granted a charter, 
with power, to purchase lands and waterpowers and generate elec- 
trical energy, Further particulars (by British manufacturers) from 
75, Basinghall-street, London, Е.С. 


COMPANIA GENERAL MADRILERA DE ELECTRICIDAD.——The French 
Corporation of Foreign. Bondholders has cirenlarised the bondholders of 
this company to the effect that the company finds the competition of new 
undertakings a source of serious difficulties. so that it is obliged to face the 
eventuality of an arrangement with its creditors. 


CUBA SUBMARINE TELEGRAPH СО. — А dividend at the rate of 6 per 
cent. per annum, post free, has been declared on the ordinary shaves for 
the half-year ended June 30. 


INDO.EUROPEAN TELEGRAPH CO. (LTD.)—The directors have declared 
an interiin dividend for the half-vear ended June 30 last at the rave 
of 5 percent. per annum (tax free), payable Nov. 1. The transfer 
books will be closed from 18th to 31st inst. inclusive. 


KALGOORLIE ELECTRIC TRAMWAYS (LTD.). "l'niscompiny s traffic re- 
ceipts for September were £3891. Aggregate from Jan. 1, £31,528. 


MADRAS ELECTRIC TRAMWAYS (1993) (LTO.) —The trathe receipts 
for the fortnight ended Sept. 39 were 421,927 (increase 12,741). 
Aggregate from Jan. 1, 399,775 (increase R353,912). 

ORIENTAL TELEPHONE & ELECTRIC CO. :LTD)— The directors 
declared interim dividends of 3 per cent. on the 6 per cent. cumula- 
tive preference shares for the current year (less tax), and of 5 per cent. 
on the ordinary shares (tax free). The warrants will be posted on 
Slat inst. 


STOCK EXCHANGE NOTICES. —Гпе Stock Exchange Committee have 
granted quotations to a further issue of 40:370 £5 fully paid 5 per cent. 
cumulative preference shares of the Calcutta Electric Supply Согрн.. à 
further issue of £20,000 4} per cent. Ist mortgage prior lien gold bonds of 
the Montreal Water а Power Co., and scrip (fully paid) for £540,000 41 
per cent. first mortgage debenture stock of the Toronto Suburban Rail- 
way Co. Tne Committee have been asked to grant quotations to 
£300,000 5 per cent. perpetual consolidated debenture stock of the Sao 
Paulo Tramway, Light & Power Co. (Lt) (renewed application), a 
further issue of £600,000 4! per cent. perpetaal consolidated debenture 
stock of the British Columbia Llectrie Railway Со. and a further issue 
of 20.000 44 per cent. first mortgage prior lien gold bonds of the Mon- 
treal Water d Power Co. 

WESTERN UNION TELEGRAPH CO.—On the 110 inst. the stockholders 
ratilied the agreement for leasing to the company the cables of the Anglo- 
American Telegraph Со. and the Direct United States Cable Со. 
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COMPANIES’ SHARE LIST. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIO 
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8 Last = 
LINE, je ИВ | F pim NAME. Price | "КАТЕ | Dimana | 2051835 
Of Amount Mea ог Бес. | ^ d осот DE Оса, WuK TO 
Aberdem Corporation «=| Oct N e | Eisebiict Oot 11 Ymum. ^^ | Ост!) 
Ара шде LIRE еее + + '72] 10 4/6 Boarnemouth & Poole Elec. Sup. Ord; = -. eats 
+ Lo. 4j per Cent. Cum. 2 710 0 
Ayr Corporation .. «eee ease! 176,043 | 10 6/0! Do. 6 per Cen саре ME E Mir Ses | a 0 
Bernier банын en eS _ Ud St. | 44% | Do + Cum. Second Pref. ......| 100—1 417 3| Feb, Aug | | = 
ее + + 32 5 4/6 | Brompto per Cont. Deb, Stock red.) ......| 101 —1 516 0, Feb. Aug | = | ·- 
Bath Electric Trams, Ltd... + + 512 [!,5| 3/6 | Do ton & Kensington Elec. Sup. Ord. ..| 788 4 6 6, Jan, July | ++ | ә 
Игил өт ation .. ps t 1,531 St. 4 Central els Pref... eee rnnt 7 — 6 7 0 | arch... es ee 
Birminghem & а + |+ „„ 995 5! 2/6 | Charing Cross (\ Co. 4% Guar. Dsb. Stock| 99 —102 119 9: Mar, Sept E 09 
Blackpool & Fleetwood « = + 39,407 |5 23 | Da EO EM City) El. Sup, Со. 3—4 196 {une, «ЖО es 
Black Corpora о + + 1,997 | St. 49 Do. per t. Pref. оооот осо ооо фооое 4 —4 6 1 6 | eb, Aug ве | ә 
Bolton Corporation. «+++». + T SE [4| Do Ape Cent Deb. Stock (red) чөт 418 6j Feb, Aug | 4: = 
Bombay ооо ооо осо ооо + + 2,958 $ 2/3 Do. ре Соте Deb. Stock (red.) ...... 100 —102 4 3 3 Jan, July .. | en 
Bournemouth Corporation. . + + 4,831 5! 2/0 | Chelsea Electri ertaking 44% Cum. Pref. 3 483 oe lol... 
Bradford Corporation... .. + + 6,083 St. |44% Do. ec shear pe uo i oi 3} 5 10 0 an, uly 4 | 31 
Brighton Согрогабоп...... — 1,152 | 10 6/0 | City ори сапе ао оо ee 
Bristol Trams & Carriage .. ~ С 10, 60 | Do. 6 ndon Electric Lighting Ord. ....| 12 —1 411 0 | June, 99}; 9) 
База Сарае Е t 2009 | & 5%,| Do Бра ene n E d) e i-i 1270 Pe ANE 124, 12 
aaaea kan... + £7503 | S| sie) Б a par Cant арыз ыу: 100 —103 {9 S | fans Bee | | > 
Calcutta Tramways Со..... pois + 54| Lux ошаш Elec, P. D. 5% Ist Mort. —103|4 8 ё | Jan Juy | 102] -- 
Camborne- Явір +--+. + к76796 || 10, 60 County of London B уо ТЭН [$19 $) [ал шу) ч; 
Railway ..| + 6296 | МО о Бе браг Cent. Dob Stock (red) | Aa S'S 9| feo due | У 
tham & Dist. Lt. Куз. " | st.| 4% De 4b рег Cent. Deb Stock (red. eres) О оо Mar’ Sept | 10р і 
бу & South London por ad 12,256 ‘ee |- ee Edm n Deb. Stock ee92090009209090997 1 Wi 10 | 4 2 € an, y 1094 e 
Birmi ә Se Ws | "si... распа сес Corp. Ord.... 03—103} 4 8 0 | May = 
Cork Electric Trams Co... .- ae = 156 | 48%] Бо ат Раоа "UA L Jan, us dui [o 
"——— a 5, 3/0 tFolkestone есу Mort, Deb. (red.).... | 83 —86 "M May, Nov | г. .. 
Devonport & Dist. Trama . т 5:5 26, tDo. 5 рег Cent. a'y Supply Ce Ога, ....| 4j—5 E Tur c ‚| 84h} 84 
Danin & Lucan Railway .. n s 50° 20, EM Ist Deb. Stock (red) ВЕ MU ya M t e I zu 
Dublin United .......,, t St. 41?6 [sle t Wie c Lighting Ord... co | 6 e 4 13 3 Feb Aug = - 
Dodley-Stourbridge ......| Sept _ 5| 4 Кел: ight E. L. & Р. Co. Deb. Stk, may Pr ei 6 4 0 | April, Oct | e 
Duadee Corporation ...... Oct. t 5| 6 АЛ cee rdis esos "eji 88 9114190 Қ = 
East Ham Council ........| „ + 2364 | St] 4 Do. 6 рег Cent. Ist Pre. .- cii ко —7} |618 6| Feb, А е 
Exeter Согрогайоп........ = St | 49 "EE Deb. Stock (red.). . .. ...- оо ju Jus ae ie 
Gateshead & Dist. Trame ..| Sept + Co. ( копа Kngtbg. Co. & Notting НШ 3 460 > 2 
Glasgow Corporation ....../ Oc + St. | 44% Kent tation) 4% Deb. Stock (red.) 95 d 
Glossop Тгатз......... + 2304 3: 1/2* | Lo ec. Power Co. Irred Deb. Stk i —98 |4 3 0! April 
e Corn a $ 23° 5 ү 00300 Electric Supply Ога. ... .......| 80—84 1510 O) Jan n - 
Gravesend-Northfloct......| Sept + Ba ape par ыгы, № Нер ar Sant - 
Great Northern & City Rly..| Oct, + 5 2/0 клы өйү Ist Mort. Deb... .. .»...- Sp 6 8 O| Mar, Sept 7 
Greenock & Port Glasgow ..| Sept + 5 2/3 | Do. Ab per lectric Sup, Ord. ..... 2 |4 8 0| Jan, Ju i 
Halifax Corporation ...... Oct + St. |4 %| Do. 4 per Cent. Cum. Ртб... [d 613 4 Дат Oct 3! 
Hartlepool Tramways ....| Sb + St 4% | Do. 4j per Cent. Deb. Stock Ist Mort... oti 14 12 0| fan Jul = 
Hastings Elec, Trama Со... Ол. t ‚44% КК ЫП MAE Ж буй шс E о une, Dec = 
Hodder eet a A 5 0 | Newcastle Elec, Supply Ord. (ison | 251—981 ee Шеш . 
РоГАЙйОП..,....,.. ” + $1.073 5 2/6 , г 520) «©, өэ ө @ 0% жө ө а ИА | an ee 
desee aedi a : + - 100! 4% Do d Cent. non Cum, Pref. ине, UR '6 0 о Feb, Au 
рса epo н | 100 5% | North Metron lec. Power Su Dib, ........| 97 > | i 17 61 Feb, Aug 5 
op о le s e Md — , ва 
Ше Thanet бо. +... e il 5% Northampton Ble: LEA PO. eis] MCA | $12 0| Jan, July р 
aITOW NEAN CH ELO AM EE ‚ St. 49 : ^ S оо. ооо ооо ное соо PR. a 4 11 6 F "A е9 
Ki Corporation uv. um A 3/0 Bie Bice о0о 00 + ee ee ee ee ee « Mo os ia | 4 6 0 zee Aug = 
ee et у, Sept | 4% Do. Dob Ste НИ ута ти 4 19 0 ипе, Dec = 
[шланг Troma Ga eec] 5 5/9 | St James & Pall Mall Elec, Ord... -.-.-- и [451 eur З 
L United и ” 34% Do. 3 per Cent. Pid i лус са кыы, A ае. 5 14 0 Feb, Au Á 
CAMUNZION ИИ HM Sent 1,111 5'. Smithfi he Cent. D2b. Sto:k (red.) oe 8 $—7} 5.00 eb, A 8 8| 
Р н est OR 1,766 5| 4/0 | South Lond arkets Electric Sap. Ord... ...- аи 416 an ш; - 
Ls ter vorporation......| у, ! 5% | Do. 5% on Electric Supply Ord... .. .... a :. и - 
th Corporation ........ м 14,347 1! 08* | South Metr Ist Mort. Stock (r:d.)... ....... 93 — 16 $ 6| April ... a 
Шоп Corporation азу. о 7| 110/7. / De € op'n Elec. Lt & Power 2% lstPrel | i-10 5 0 6 ... = 
verpool Corporation ....| Sep 1,035 | se [489% | тро. 4p Ist Dab 241 Pref. seese. b—là 650 Feb, A = 
Hirea greai | di Күт м НЕЕ 
*London Coun Cink 7 А : 9 ‚Оо. 5 per Cent. Cum. Pref, ............ —1 3 3| April, Oct me 
een 5» 1.136 t. 4 % tDo. 4 ГӨ. оо PPP ee e ee A ril, M 
[аша Bec Ку. Cae on 5 dé Wee nt Ist Mort. Deb. .....,.. Ва E 11 2 3 April on o 
United .... 6338) | 5 28 | Do. ec. Sup. Ord... .. 1—881 | 5 3 0 | April, - 
Lowestoft Corzoration ,... ГТ 35 44 par Cent, Cum, Pref TT T 74—74 6 11 ril, Oct M 
Manchester Corporation...» 3,676 ШИШ 4-5 [4 3$ irn 7} 
Мену Ваау сес... Y ' Electric R d Т 
метона Dis Raimy., БСҮ 24619 allways and Tramways. 
politan Elec, Trama . с, ii lj «+ | Bath Elec. Trams Pref. О 
кн ded Sept. 6.587 | s Ad» Do, 5 per Cent. Cum sre ues й— 
богрогайоп.....‚.. Oct 53,555 | St. Hi о | Ро, 4$ Ist Mort, Deb. Stock (red.))....., i—i jg o ADAE аон 
tleon-Tyne Corp, | ^ Viel | io 4% B'ham & Midland Trams 4i (red) seu] 77-91 15 0 9 ы July ai 
port Mon) жеш » 1:055 4 Bristol Tramvaya & Cariae Ord - Sto:k. 91 —93 | 1 i? 9 и Oct = 
4. n porati 2 »9 8,515 РА ит. af, Е оооооо о» —5} ' Й А у Е 
‘am, Ashton & Hyde ..| Sept 835 4% | Do. 4 psr Cont, Deba ИИ Nè 530. Feb, Aug - 
Perth (N B, eration ....»| Oct 1,357 | 10! se Dune xctric Traction Ord. ....... sese 100 —101 | 3 19 2 Feb, À - 
Perth (W ) Corporation .. 859 | St. | 5% | tD per Cent. Cum. Prob иза... tpi? ee me 
A) Elec, Trams | _ 2302 | St. | 4% Я pousse cM i PEE age г. 
И ЕЕ 92 ә . ar Cent. 2nd Deb. Stok oa —93 3 , At ат, 
Бр Cot | и ВЭ TEES AES. 
****5o0069860886€602€ uer 5 7 2n í f. 9e vts -— Г 
реко Corporation s . Sp x 5,345 oor Vo. LA Pref. Se E 54 —85 i {2 6 Еер, Aug E 
Roberta Corporation... i 7.174 | 4% Ворас а С р бае О | eb, Aug d 
DECANO UE = 1,616 y рег | ent. Dabo m -—30 "c M ee 
Silas бона зз: Ол 7 ГЕ} BE | Gy ot Birminsnam Tana Bg Gua Bet) ATSA 316 1| Jan July | 
ИРА i 7) : 3 1 — „ 
Bau a a 235 1376 | City & South опе dst Mort, Deos. ........| 99 2,15 о о | Арль Oct 3 
Sheeld Corporation ..... Sept. 2 "104 55? Do. 5 per cent. Perp. Ё; РИ Ord. ..| 29 —3) i5 11 9 | April, Oct sd 
шаре гаи... O7! 8 5% | Do. (1895) ..... ef. (1831) ......| 108 іо 2 17 9| Feb Aus 5 
Sovth Metropolitan. ....,.. n 881 S 5 Do. (1901) ee RDUM 104 —]05 4 11 9 Feb, Aug t 
быа зыб”... 5Р0 2 asi | St] Ве (993 а Т {17 0| Feb, Aug " 
БАЛП... esse eee Ог! | dos | Sio] 6/5 | Dublin United Trams 6 per possess Ое Iota 620 2b, Aus n 
South Corporation с. et 47 10 5/0 +G uh nited Тгатз, 6 per Cont. Prf... 102 —191 317 9 , Aug vs 
ырп! Tramways ...... Sue ,603 10'.. Gt riis and District Trams Ord......... 11—12 |5 4 0 Feb. ed ee 
San Нуб A. JL Bd, UM 2 3,398 | 517: Bo Er And Rly. Pref. O-d. (4%)... m mr 740 00, Aug > 
А А S б 8 212 | St. : 4% + Оо. rn Ure Trams, 6% C. pP. i=! ee Feb, Aug Аб 
Swansea Trams a Seeece m 4 4.959 | oe Imperial Tramways оа 74 —/) 6 ee | Mar. Sspt ce 
Майа Corporation 72:77) 5221 2 1,782 | st 41% an Age Gat Pal 2 4 0 | Med Mie 
үка аана SSDI 2,717 | _..| 2/3 por Gent, Dabs. oo юн | а icr > 
OEE В Те атаа EE ү; ЕЕ: 
уша сургап. >. $ 2 | st 5% ышын Тати iL 10 $1 o] Jan Jur - 
V i ation [DN 6 | 986 4 (Ж а , Э РА d tre 9 ts — 5 LÀ des 
DD NE БЕ Шы Ыг тоел E о 
&tot-super-M enone ** 2 «e | London Unit fet A M Ert 8) — 2 6 = 
ушчшрег-Маге ,,. 8 279 (v |. а ле Trami ean Kar м ere 2: 961 
Mávehanpion CO. sosesc] sy 6 7,028 .. | Mersey nad САР Ist Mort. Deb. Sto:k..../ 71 =} y an, јшу 801 
V pton Согра, 1,019 1/11 юп. Ord. Stock .. 3 |510 0 
taster coos) Oct. '850 р: 5 Metropolitan Eles. Tramways Ord..-....-. ay 2 ш 
ore ооо ое о REL ==] = , 
620 | 45 De 5 per Cent, Cum. Praf, ..... «seres 1 0—5 5 е Аі" 
620 ||| зь | 487% Dov 4} per Cont. Dob. Stosk 77:772: | 100 Zia |5 È o| Feb, Aug | 4 
tk «0:9 -D.o 00 emos 10) —102 4 19 о Jan, July 101 


| 
i 


Votahire W.R. Tramg " 

RT вое m 

com - - : t 25 

А 2,863 
t Minus 3 dapa (лз corrospondin | 
yu 1 Minus 2 days, ne period ast уы 2n artly electrical, X4 * Nojallowance has bssa та] 
us 2 days. t Ex Dividend: ш The London Stock сык Сок арава 
: mmittes have 4951093 to quote 
thase 


—— 
a a 
—————— - ———- 


— ee oe 
eS mel M 
ee 


- —— 
-—— e 


- 
= LIMES 
=— 


THE ELECTRICIAN, OOTOBRER ‘13, 1911. 


ELECTRICAL 
HARE. LIST.— 
Pric оле 


nen 


дл men 4 
"oe I. Я Е 
ЖУ u- "Mu La v Ji = i Tt I 
x E ч. ` А FE 


Y 
1 


£ | Last 
X IYI- 
e NAME. *RA 
та: ull uoc сузу з, ee Eo PER oe DIVIDEND S LAST 
_Oct, 11. | YieLDED UB. ore NAME 
st |. | 100110 Raltways and Tram IG каш Wod. |rax cast. 
St 245 | Metropolitan Railway Consolida Миы E а | ea, Oct. 11 Miser. и безл 
t. Surplus Lans Stocks unes G ‚|416 О | Feb, А 
St |3 plua Lanta ы о арас 4 iP n Feb Aus | бор 4 [100 Telephones. 
St|34 5| Do, 3j per Cent. “А” Preference = = 85 —82 |4 1 6 Feb, Аш | бр éti. ДУ |. Do Coll TR aT р. St 135 $1) 0 
St. . Cen псе = = | t4 —86 » Aug 864 < - Do. Coll,- —— —136 | 5 17 0 
3 рег Cent, Convertible Pr 84 — 4 2 6, Feb, Au 85 Trust $1, E 
ak |: Ро, 3 С e Sas 86 , AUg 4 % Coi 4 par Gont. Ба 93 —95 450 Jan. J 
St |#%| Do. 3 рас Совы one Gan Sk ооо ота Aug | $5 t 5 н Bonds 107 —109 | 3 12 0 - 
St | 4% Metropo tan еса ае E pe =% 3 E о Jun = 8?! 884 54 : Ang Telephone Tel. 5% ist Mt. Db. Stk. ey 1 18 0 Mas, сй 
© 009000 — B E еэ M 200060 00000000 OR 909099 = 
St. 34% 4195 First Pref. ..... о 85 723 5 T b - Pel: pe- 25% Zilke 0/6 эчу Чела а тарсовар еее ы” : i2 d ре eh 
T N ti E E E оо 23 ә M 009 
Bt і 414 0|F 73 ‘Tio e atonal Co Pref, Ба... козысы iHe rM e A. hae 
E 414 о Feb, Aug | 7| = 10 ею, Бо Def, Stock mattis] CIAR | $12 0 Feb, Aug 
t 4 3 1? iN e 5 ) 6 per Cent. eoserece З= . A: 
| 44. 42 ; E шу 145) st ae Do. вра ent concen aa кеб 24 ав |5 2 5| Feb, AUE 
2 0/6 тонне CUM Traction A : 1 о Jan ur 97 141 Бє AT po 3$ per Cent. (red.).... xh 3-16 С Feb, Aug 
4$ nt Cum. Pref..cesccesese] 101—4: 13 „Ос |? ; nt. Deb. Stock ae —101 | une, aa | sss 
sd Ж А, ON COT о PER E (>= Augi e| X ү New York Telephone čo: 30 yr. Bii. 1024—1034 соо Ја, Jur | io ja 
100 E Ec е не Cant, Deb Be tn 72 =, 8 0 о т. Ner 2: PEN g! ofa Do 6 per Cent por S dni oes i-i 24. B April, Oct ut э 
x Dist. Elec. Trma, 5 Db| .. 6| Jan, Jur | =| = р Оте nt Med. Deb. Stock......| 88 — ~ | о 
2 |4% vadere round Бес Буа kon Shares Т LEX. Jan; uy | “| {3 е ри боор ҮТҮ 99 —101 1 10 d an n TE 
е КО ioe 6 In. bds. With coupe + isi dide 2 xy 4 10. 0 2 100 9 t as Do. 5 per Cont. Cum. Pret. зовоод ое б а { i3 0 Шу inl 7 E^ 
| t% | 100. 4 per Cent. Ist Power Но. Е ion a ae dune Dec | 57% 4i Deb. St. аа... 1034 —105 Ed + „| oe 
Я - 'orkahire (W.R.) Elec. Trama, Ord, «+» +. 7102 |319 0 J UNA EE 999% 1034—1650 4 6 0 | Jan. July | ~ | o 
“| | De epe Got бире ME оазе ,,, Financial, Investment, йе, 
Electric наг iie 5 9 6| Jan Ж 10 29 стает a an 4—4 710 
м 44% Anchor Cabl qos iere &t. Jan. July dy 3/0 t Co. Hee i dag о 200060602 00 ооо о 10) —11 5 11 6 Јаз, р ыы ге 
1 о Aron Electricity 3. a Stock ow +0 99 —101 410 0 О 6% I Spending cor ини и н 121 —131 4 1 6 P DeMrTu i 108 
I 2/43 ЕВ Pi Wi oum ih 19 9 0 = ui Ес and Foreign Бо GLRA | ii с | Apri, oce з) c 
6/7 cox чэ moon Es — 0 April Oct і T | T 
.6 iDo. Pref. ettet ! , TEN поле ramways, 
per Cent. Pref.. | 8 0 6 = bet ee ы 
ЗБ s po pipes Deb. (red): 2 n 4 P о 0 ri hir rd “ e 4 4 4 acl ee о. PES E. 1 Ө т 94i 543 
«| 44%| British ‘thoms'n-Houst'n 4]% 1st MEE 101 — 106 A an, HESS ES . 5% Deb’ Stock ................| 10 —103 14 8 3 e. 1024| 102° 
100| 6% | British Westinghouse 6 oh % 6 ist MEDb. т —97 41473 Man Sept, 7 я Brisbane Elec. Trams. 5% Deb. в. t Е 210 .. 102] 101 
St | 4 po. 4 per Gent Mo * p: sn Dis (rd)..| 99 Zl pin Feb, Aug | e 85 28 e ата АА Ота 1:1] 90—00 |518 3 e July 104 | 101 
St. BrushE. Co or > hock waco 58 —! a ee t % t nt. Db. Pr о0600 00е NE 4 17 6 May, Nov 3: 2 
: аа Sha Daer steer] И S43 шш c lE р. Е Dur E ES | $12 0 Мы APP 
2/6 er's Cable Con. Ord. .. s... æ e| 9-9 00-0. Jan uy | stk - В 2% Ра Stock ...... зә... 121 —125 | 4 17 к Зері s 
St. per Cen ciae i в y e- % Cum. Perp. Pref. e = 6 | May, Nov | 1238! 12! 
sd E ure Е ‚РЕ э а Е Em ЕНЕС 
eiiner se : wer y НЕ ө ое es 
1 ч " Cent. ist Mort. Deb, (r TTE 31—38 5 3 о чо Nor iy ee St. 4 е 44% Регр. Con. Denier ооффхосо TR 4 3 3 Јал July " ET 
i ЫЛ } Те (204): 104 —108 4 5 0 ay, Nov 3g [5 $ uenos Ayres Lacroze Trams ist Mt. 1034; 4 3 0 T 1038, 102] 
и o | eael aiea А ‚оч; I 1219 0 pA рр оны 57 о о жа D 
cavssencees] ИЫ as ee «e. 7 €. eb. STOCK ...... "n 
: 0/7} onsolidated Signal Go. reinen SA Ri RR tar E : 9 | August .. - in 5 3/6 Calcutta Tramways (1 to 137, sepe эе „..| 92 —96 6 8 0! Feb, Aug : 
1G) sa;  Crompton & Co IN um. Pref. .....»... 1: 7 8 April, Oct | * | ~ [100 2/6 | Оо Sper Cent. Cum. P 610)........] 5—6 | 419 0 Mar, Se 6h 6: 
9| 5% | Do. S par Cnt tt Mort Bobe. o i-i Ао s) е as cito ОБ St ponen —St |417 6| Јав, d» | sk 35i 
1/0 | Di st Mort. Debs. (red)..| 55 —65 7: Jan, July | cz. у Cape Electric T ock (redy.........| 102—105 | 4 5 9 iat 
9 0/74 ears Kerr & Co. O Cictieweees өөө ө #—# 8 6 0 ап, uly Sk E 5 1/3 City of Bus гат Shares 2-е б 1567 am uly :0z did 
St (44%) Do. рн Cent Gum re ЫИ у=! О 13 О р. = e| $36 | ch Poem алва уа в |4 бо РМУАМ hal 3 
ee Edis > : k. оооооеб ье 95 —98 pt cove ее ° e ombo Г ecco —100 4 1 0 : : 
s» á ond wan United (^ А POENI a- 413 3 Jam july) 7o 1 5% | Havana "Elec Ry: Con Mt. 5% $1,009 50 95 —100 |5 2 6 кум RR 
St. 5$ |, pe 4 pet Cent. Mort: Deb. "Stock (ted) | 67 E vo RE АВ L| Е Prid nn аш НЫ eg ре 1024 —1034| 4 
2 2%'!Екеше Маз Co Deb. Stock ee я 0 2 20 June, Dec | ** 5 ©. pe ong Kong Tramways Co. 5 per Cont. ‘Ist петао овенчан 
ELO WI oC RR ЛП Mar AR 5% Bede ne URS Bon Sic e Ra arces 
10| 5/0 | General pet Cent. Perp. Ist Mort, Беба... 73 “+78 | 5 B б Juy | 5 6% | Оо. 6perCent "B" Di Deb Бо. 11] 24-994 |5 4 6| Jan, July isle 
xi 58 t Do, . pea iei da Mort. Dabs: Pref. ..| ' 81901 | 5 О | Jun Ml er 5 on Lisbon Elec. Trams. Ord а mf 9 0 0| im шу | 
ы Hohle , Tel "PP 86 —91: 4 ne, ec „э ee 00 н 6 рег Cent С О. ооееевое з ооо. о = 4 16 0 uly ecc 1} К 
t 28 уз elegraph кор Ord... 12-12 10 6 Sept | °° | St 5 Do 5 um. Pref. ..... 1—16 | 416 з 
$t. ‚Ре 4j per Cent. Pref, | 12112 S 0.2 Feb, À | ig Ж SP | Селі Rez. Mort. Debs. ......| 99 — о | Jan, July | -. | ~ 
e. —5h. ‚ Aug |: c DE 50 adras Elec. T t Debs...» «|. 95 100|5 20| Jan w 
i 158 а India Ж сш к BS Dab, Stock АКЕ 4.970 | Fob, Aug | SA) [00 36) ar Trams and Lt o Dob. Stk оо... 95 192 |513 C Б di ре 
100 4% 5 per Cent, Cuin. ы: 91—10 ^. | Feb, Aug | МН 141100] 311 Meno сызы co 02) Cold Bonis. .....| 93 —102 | © 0 ! Feb, 7 a 
St to { per Cent Debe ed) ocn ав Aug (ys... | 5%, Оо Ge. Con. Ist М; зан ив Feb, Ач | ор 118 
es г? EKEK) `* T ads .. | oe t. ontre ее ete die e.c —J2) 6 
1 Кааб West rth E Con Lid Ori dod eod Ape] з oneal SR. S ering g 4 px Cent| |. i е 
St. | 44% . 6 per.Cent. Cum. Рге!.....>..ә..] . Uo | Noy лы) os | ss [Bt 20 рә. 1 to 2002) ........| 100 —102 | 4 9 
„|4 НЕ Porp: Deb. Stozk....| 74 —77 * May Мо | | 10 9/6 | Perth ет. СОТ о к ы iden. 102 —104 |4 7 A Feb, Aug | “| = 
12) 12/0 ра Construc EM н На 516 0j Jam July | > + Pt Э So ist Mt Db. S И oH tm 129 2 Mars ue un 
100 4 4 on alntenance. i 6 эе e | 2 5 3 Ranzoon Elec. Trams eerereccerecece 1014—1034 417 © Jan, jul = os 
HAUS [iter ы ше иле MUS ушет eee) сырыл а, шо че. Arama E UE Сем гышы | , с 
в, Of | Do. $ per Cent End pies ME ase Е а UR" E ae, 4996 ist Mort ‘Deb. Ste. -. zi 2195] A e 
An A , Я 1 t e» os ee 
St 4% | Ве 5 per Gent: пой Cum. Prefered. | ЮР | 4 14 9| no (E OW] 3 Do. 30 yr. Gold Bada Gell macna tag 9 I о in 
100 Do: 44 per Cent. 2nd Mort. Deb. (red.)| 103 —105 4 1.0] June, Dec | .. "oT. | $24 бао Paulc Tramway, PELT сее 95} —96} | 5 4 0 - x nu 
10| 12% | 3. G ео ма Оз ар 104 —106 4 i5 e une, Dec | |. $102 Stoc y, Lizht & Power с. p 4| 95 
1 А P ит, Pref. ео Фе = ер 051 4 .. | 5% | Do. SperCent. ist Mt. $50 Db. ...... 177 т н А 
1 & Robinson Ord... ....-««s«e* 144—154 | 2 14 I| т н Т, 4% Ба б per Gent ist Mt. $530 Db. . 77-1804 2 19 0. uns в 
.. | Do 6 per Cont. Cum. P » 1 „к quA Co. 15% Mt. 44% S ипе, Dec | 105 | 103} 
5% 4% Da 4 per Cent. Ist ои 55 -į A Ө = oe Se:onial "and Foreiga Star. Bonds 97 —9э 4119 eb, Aug os 2 
ap apes —65 6 E 8 ** ве J 
101 .. | Amazo И. Дек 3 0 | May, Nov А Bu 5 зю | A delade т Supaly, &t. 
100 5% п elegraph ооо фото сх ею со Шз ед о о 74—7{ 5 ' 07 ec. S'ply Co. 6% Си, Pr... vs 5} —5 5 
S 6| Do. 5рег Сепі. Debe. (red. - une, D t о. 5% Deb. Stk | i 11 6| Mar, Sept | .. 
St 139 Anglo-American ... P. 2 up 500 Jan, uly Ka y E Bonibay ES, & T. 6% Cm. PE... eere toi sg - 1044 
St. 30/0 Do. Preferred eee Terence cece caren [116—112 4 8 6 F,My, g,N 68 - б 59 D 4$ per Cent. Deb. Stk. (rsd)... 37 бё. 9 0 ee . 
St | 4% сро. аа Cable 4 рег Gent. Deb, Stk... 10012005 7 ТЕМАН ud uns 5 сы hac Sue OR о Stozk..| 97 --9? О ei ин 99 
ү т Я catio 4 pur Cat, Di Stk... ath 411 6 Hari КАШЫ M 216 | Ос. 5% eon ВИ min A April, Ost | +. 
è Du. Preference 10 per Cent. еа —!1 |513 0| Feb, E Жы 224100 2/5 Calgary Power Co. 5% ia: Mort. Зпаз. . = — |415 0 m - 
$| 20 DireztSpanist Ord. abere] ТЕТЕ | 513 0 Fob, Aug) - роо 2/28 jt anadias Сел. Со. 5% 1а: Mort, 3ndiseæ| 99 21610 0| c yn 
iol ae Do m ее Рей. (081—9, е е к : Castner ЕГО) 18 —122 |516 0| = ts 
UnitedStatssCable .. . T = 4 9 O| Jan, Jul B ыы st Mort. Stl. Debs. ... 
100! 44% ошо a 71—8 il, Oct | | n | 5% | Elect. Development Co. of Озо... 94 —93 |5 3 
dia Cab |6 3 0 jJaAp, ect. Development Co. 6| Jan July | 99 
ar 9M | Eastern ш rud i%Re Db. rd), i-i 496 ачи 7R 785% 54 | Elec. Supply Co. ot о senna) Бода 5,10 > 63 
Bt | 12/0] Do. З} psr Coat, Pref о tay Jyo | 1381 | 133-108 ера US nee] esas 4 
St | 2/6 easier аа др, Dab. Stk. (rei)... 1020—101# о {МУ уо ion sal 1... an liet л A Lig б. e 1 —l} ^ Е Jin Jey e 
Юе De tpa са Deb. Stock ...-.«-.-- Кези se. D Ja, Ap,Jy,0 134. at 9m | Bo 6 per Cent. Cum. Prsi diese AE Lai А Nov | +s 
Of! ERO Copenhagen Mauritius Sub, Dobe 109—192 3 19 0| May, Nov | n =. OON Gaus EUM Gon is. Bada... vi] — 1004 fe eh ae ee 
25 52/6. indo-Euro n), with Coupon 83 ..| 34-314 | 517 ау, Nov | -- | .. [St] Ls Milbourae E. S Co. Cons. Ord. S esee 228—3 s a 2j 
wo! 5% | pean move misse seen 564 —53 6! Jan, July | 30 . [509 5 A n 2. Cans. Ord. Sh eel 5) —55 i: 
100) 4% соон & 9 818 0 Јадро -| dat 58 | eric Eis Шеш Ca 5% lat Mart Е icis i 
Marconi’. Wireless Tel eeg*.25000992006000024* —/о 5 43 4А Ap.) s ee [5 on 
1 2/9: | Do. 7% Parti Е 2—2 E „Ју, | se [st] 1 | Mexican, АНИЯ а 5160 
100 4% ИЗ . EN 3 10 0 = EX) i 18 529 5l Do. 7% Cum. Pref. „бэш, St. TITTEN 85 4 12 0 
1 19 West Coast of America жш аге) i 319 9 June; Bel uy б) 33 ео ist More Gold Впйз......... у=» И : Н 
10| 60 | Do. nda nt ье 900 P Q Me Nov | 23] ШЕ. 8/2 | Montreal Lt Ht & Power Ga ани... di ЫР | 3'3 о 
10} 6/0 | ро ор Сое ist Prol, om on со on œ ол 5 16 е Мау, \ < У River Plate Electric t np es Bis ..| 31 —36 730 
Wo S% | Do 6 par Cent Deba 5725227 186 S Mar, Nor | -+ Do per Gont вот Саш: Prab Sik. 8 50 
3/0 ao an ao en ao oa 418 O| Jan, Jug |.. 5 per Cent. Deb. Stock **| 1014 — 
— oe cecococe-e} 1016 — 
мш nd se © Stock Golden c. eis c ið} Spavinigan Water Power Gn Ca к agel H7 la (439 
EM ез Ро, Рег 0600 09 «d GD aD «D «c 197 —1 4 12 6 
- a Da, $00) 4 6 i H i 2 Ac = Toronto чи Бо. St, = == æ | 1034-1058} 4 6 0 
ч ^ “г ® - ® © ^ 96 Ob. St e» 120 — 
99979 E. E en la Victoria Falls Power Uo. Pret. gl жа. ie ^ zi 4 ? 0 
= * уй € al of. $ Газ 624121 $25 ыы nav dazliasd t9 {чә tasas. 


Es 
$ 
„Жа 
pus 


| 
| 
k 


had E c о. > 


THE ELECTRICIAN: 


THE OLDEST WEEKLY |(LLUSTRATED JOURNAL OP 


ELECTRICAL ENGINEERING, INDUSTRY, SCIENCE AND FINANCE. 


BSTABLISHED, First Series (Weekly), 1861; 


Beoond Ssries (Weekly) 1878. 


Price SIXPENCE $f 


FRIDAY, OCT 


A ege ttn. amm 


Note ..... e) sss. 43° Studies in Light Production. 

Arrangements for the Week.. 46, By R. A. Houstoun, M.A., 

Middlesbrough Corporation Ph.D, D.Sc. Continued .. 64 
47 | Inaugural Dinner of the Bri- 


Electric Supply Accounts.. 
The High Efliciency Suspen- tish Electrical and Allied 


sion Insulator. By A. O. Manufacturers! Association 65 
Austin, Illustrated ... ... 47 | Tests оп а 3,000kw. Oerlikon 
The Single-Phase Repulsion Turbo-Generator ....... . 66 


The ** Therol " Cooker. Шив. 67 
Electrical Instruments and 
Meters at Olympia. Illus. 


Motor, By Thomas К. Wall, 
M.Sc., M.Eng. Illustrated. 
Continued ....... ...... 50 
Developments in 


Recent | 
Diesel Engines for Dynamo Continued ............. . 68 
Driving. Ву A. P. Chalk- CORRESPONDENCE... see ee eee 71 
ley, Bsc. lllustrated .... 52 Wireless Telegraphy (W. 

The Single. Phase Tramway in Wheeler. Siemens Bros. 
thesuburbs of Parma. llus- & Co., Ltd.) 
trated ..... ах 53 The Present Position of 

Inspection and [Insurance of | Electric Heating and 
Electrical and other Ma- Cooking (J. A. Fleming). 
chinery side ovo ess DONT 68 ‘Tramway Track Construc- 

Tramways Finances and tion” R. Stulz. For 
Policy. By Councillor Jas. Thermit, Ltd.) 

Н. Rodgers .............. 60 A Friction Permeameter (W. 

Tur New MANUFACIURERS’ Н. F. Murdoch.. 

"ASSOCIATION ео . 62 | Strike at Henley's Gravesend 

REVIEWS oreet oo: 63 MN'OPES" а tase ав 72 
Outlines of the Theory of LEGAL INTELLIGENCE ........ 73 

Electromagnetism (Wal. Municipal, Foreign & General 
ker. Reviewed by Е. J. IGI Re ee даре aus Ке з 73 
Dykes. Factory Accounta: Trade Notes and Notices .. 77 
Their Principlesand Prac- Companies’ Meetings and 
tice [Garcke and Fells] ; Reporte .......... corsee 80 
Foreign and Colonial New Companies, &с......... 82 
Patent Laws [Еаіг- City Notes ......... меше, ЧОЛ 
85 


weather]. Companies’ Share List .... 


AMA—————————————— eee ee 
COMMERCIAL AND INDUSTRIAL SUPPLEM ENT. 
Е ДӨ 


Metal Lamp Price Situation .............. e veut x 
Olympics ............... ТОРЫ ОЛО T a .... 28 
| Тһе Olympia Electrical Exhibition ................ gb dica fr ix 51 
Small Power Applications Illustrated... ............ TP ыа СОО 


NOTICE. 


Owing to the large amount of matter to be handled in the present 
issue, we have found it necessary to defer publishing the Index to the 
past volume until next week. 


NOTE 
„ты в. 
The Inspection of Electrical Machinery. 

.THE work carried on by the British Engine, Boiler and 
Electrical Insurance Co. differs from that of insurance com- 
panies in general in that, besides dealing with the financial 
side of the business, the Companv's staff are eagaged in 
endeavouring tc promote the safe and economical operation 
of the machinery insured. The annual reperts of Mr. М. 
Loncrince, chief engineer to the Company, are therefore 


OBER 20, топ. 


Abroad 9d., or. 18 cents, or 90c.or. 80pf . 


of no little interest, and much attention is always paid to 
his suggestions. In the report fcr the vear 1910, from 
which extracts are given it. our present issue, It will be seem 
that there has been a marked increase in the percentage of 
breakdowns of dvnamos during the past year, but not in the 
case of electric motors or controllers, &c., which show a 
slightly better reccrd. Alternators appear to fail more 
frequently than dynamos, to the extent of more than three 
to one. In general, the causes of the vaiious breakdowns 
dc not differ to anv marked extent from those of previous 
vears as regards the parts which are believed to have failed 


first; but there is a decided increase in the proportion of 


failures due to age ard deterioration. Since the total 


percentage of failures shows no increase, this is certainly 

progress in the right direction, especially as the correspond- 

ing decrease is largely under the heading cf dirt and neglect. 
EN 

ONE of the most interesting sections of Mr. LONGRIDGE'S 


report is where he gives particulars of tests carried out on 
various types of plant. In the present instance he dis- 
cusses the testing of a 1,000 kw. turbo-generator supplving 
power to a mill. In view of the investigation at present in 
hand of the relative advantages of steam engine and electric 
drive in the textile industry, it is valuable to learn that the 
experience of the Insurance Companv is that as regards fuel 
consumption there is little to choose between the electric 
drive in conjunction with a turbo-generator and the best 
reciprocating engines in which a rope drive is emploved, for 
loads of about 1,000 kw., such as that in question. More- 
over, the electric drive shows to decided advantage as re- 
gards cost of oil and stores and space occupied ; but, on the 
other hand, the capital outlay appears to be considerably 
greater. It is necessary, however, to consider the capital 
outlav over the whole equipment rather thar a part before 


a fair comparison can be made. 
mau e rc ep 


Middlesbrough and Bulk Supply. 

WHEN a year or two ago the Corporations of Tynemouth 
and Middlesbrough decided to take a supplv cf electrical 
energy in bulk from the large power supply comparies оп 
the North-East Coast, thereby shutting down in one case 
the whole and in the cther a considerable part of theit gene- 
rating plant, which latter had onlv been installed for a few 
vears, 1t was felt that their action foreshadowed important 
changes in municipal electricity supply, at anv rate in that 
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part of the country. The analvsis of the accounts of the 
Middlesbrough undertaking for the past уса, which will 
he found in th? prosant issu%, seems to show that consider- 
able advantage has accrued to the Corporation from the 
arrangement with the Power Company. Thus, whilst the 
cutput fcr the year under cor sideration is only about 28 
per cent. greater than was the case three years ago, when 
the whole of the encrgy was generated by the Corporation 
power station, the total cost of the supply has decreased by 
about 4d.per unit ; and whereas the cost of the fuel used in the 
generating station now averages 0-40d. per unit generated, 
the total cost of the bulk supply is only 0-54d. per unit. 
The proser.t arrangement. however. js by no means very 
conducive to economical so that the Cor- 
poration might perhaps obtain still better results by pur- 
chasing the whole of the energy required, if it were not for 
the fact that the existing plant would be left unproductive, 
whilst the capital charges on it would have to be met for 
manv years to come. Аз to how far this would be justi- 
fiable must be left fer the Electricity Committee to decide, 
since thev alone are їл possession of the whole of the details. 
It may be mentioned that the reserve fund only amounts 
to the small figure cf £3.9 f5. 


—ө=ө— — 


running, 


THE most striking feature brought out by the analysis 15 
undoubtedly the fact that the cost of fuel per unit sold three 
vears ago, when the generating station was in full operation, 
was much greater than the present “ fuel ” item, which 1s 
the cost of fuel plus purchase price of energy averaged 
over the total units sold. Оп the other hand, the 
fact that the cost of fuel was formerly as high as 0-73d. per 
unit to some extent discounts this есо.оту. Again, the 
wages item and the cost of oil. water, &c., per unit sold, 
have each been 1¢duced to one-third. Even now the total 
costs, including capita! charges, amount to practically 2d. 
per unit, which is an exceptionally high figure for a power 
station favourably situated in an important industrial 
centre, as is that at Middlesbrough. Under these circum- 
stances it is satisfactory to notice that it has been possible 
to supply no less than 36 per cent. cf the output at from 34. 
to $d. per unit. 


cmo не 


The National Telewriter Co. 

THE experience of the National Telewriter Co. is tvpical 
of many enterprises where new ground has to be hroken and 
popular education has to be effected. At starting, the 
experience оп which а company is floated 1s often neces- 
sarily very limited, possibly more of the labcratory kind 
than anvthing else. Then, when commercial working 18 
adopted, it is found that the conditions are verv different 
from those that were assumed, and something like a fresh 
start has to be made. This is somewhat the case with the 
National Telewriter Co. Although the Company started 
with the experience gained with about 100 machines, great 
difficulty has been encountered in coping with the widely 
varving conditions that are met 1n private line work without 
incurring expenses for maintenance that ате commercially 
prohibitive. The chief difficulties appear to lie in the de- 
vices necessary to obtain the required voltage on consu- 
mers’ premises from the very varied systems of which the 


electricity. supply network in London ts composed. 


In 
future it appears that such devices as secondary batteries 


and electric valves are to be discarded in favour of small 
motcr-generato:s. We gather that the telewriter has been 
taken up more extensively in America than over here, and 
that on account of this greater experience American instru- 
ments are to be used for the time being in preference to 
those of British make. As regards commercial expansion 
the results seem encouraging, and it is to be hoped that all 
technical difficulties may soon be overcome so that the 
shareholders will see à substantial return on their invest- 
ment. 


Wireless Telegraph Developments, | 

THE announcement that Marconi's Wireless Telegraph Со. 
are taking steps to increase their nominal capital by £250,000 
in £l shares may reasonably be taken as au indication 
that the business of the Company continues to expand. On 
the other hand. peaceful development of the industry 
appears to be threatened, for, as will be seen hy our corre- 
spondence columns, Messrs. SIEMENS Bros. & Co., who hold 
the rights of the Telefunken system in this country, have 
decided to “commence an action against the Marconi 
Company for infringement.” In a new industry, showing 
prosperity, there is always the probability of litization, but 
at the best this is generally a degradation of energy. We 
can but express the hope that litigation will be avoided as 
far as possible iu. this instance, and that the energy will 


be put. to a more useful purpose. 
——9——— 


Counter Stealing of Metal Lamps. 


AT their preseut trade and publie prices metal lamps 
are a tempting bait to the dishonest counter-hand. Тһе 
who esa’e pilfering of metal lamps is, we believe, a com- 
шоп practice and one most difficult to trace aud prevent. 
We are informed by a leading supply house that by con- 
sistent vigilance they have reduced the number of lamps 
stolen to a dozen a week in one particular depot. This 18 
a high percentage if the number is indicative of the loss in. 
every establishment. There are thieves “ who break in and. 
steal ” and their depredations may be safeguarded against. 
But the man who will rob his employer under his very nose 
is а type of seamp upon whom the law should descend with 
a heavy hand. A few convictions such as that notified in. 
the press last week should help to stamp out the practice. 
In conjunction with the action of the forces of order we 
hope that employees generally will contribute to the raising 
of the moral tone of their confréres and particularly of those 
who are subjected to this class of temptation. 
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Electric Traction on the German State Railways.—It 
is announced from Berlin that the experiments of the State 
Railway Administration with the electric railway service on 
the line between Dessau and Bitterfeld having proved satis- 
factory, the system will now Бе extended from Bitterfeld to 
Leipzig and Halle and from Dessau to Magdeburg, each line 
being 95 miles long. И is also stated that the electrification 
оспе Berlin city and district railways will,take place shortly, 
ай preliminaries having been successfully concluded. 


Cable Interruptions. Date of Interruption.. 


Assab —Perim ............ e € ... July 8,1 

Latakia—Palura „инете ...... May 20, 1910 
Kotonou— Grand Bassam ........ rmt Aug. 25, 1911 
Bissao—BDolama ........ nmn nn TS Sept. £6, 1911 
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Kelvin Statue in Glasgow.—Ii has Leen unanhnouslv 
decided. bv а sub-comivitice of subscribers to ihe fund for the 
erection of a маше in Glasgow to the lace Lord Kelvin, co 
пе a sie in Kelvingrove Park close to the University. 
The statue itself is nearing completion. 

Oil-Electric Locomotive.—]t is stated that the North 
Bridsh Locomotive Со. have designed а 500 H.P. locomotive 
of a similar character to the turbo-electric equipment recently 
bei; by them. but using a Diesel engine for driving the 
Чугато. The use of this new prime mover wiil it is hoped, re- 
move certain difficulties which were experienced with the other 
locomotive and at the same time reduce the cost and weight. 

Lighting Demonstration in Glasgow.—For the purpose of 
bringing electrical illumination before the nocice of the publie, 
a series of deinoasirations of Holophane Wuminacion has been 
arranged in St. Andrew’s Hall, Glasgow, by Messrs. Fraser & 
Borthwick. The reflectors uscd are specially adapted to the 
Mazda lamp. To demonstrate the efficiency of the light. a 
number of cabinets are fitted up and also a rod. shop window, 
in which are various forims of lammns and shades. 

Kites and Wireless Telegraphy.—.A noiice issued by 
the hon. secretary of the Kire and Mode! Acroplane Asso- 
dadon states that a Volunteer " Motor Men-ifcing ” Rite 
and Wireless Telegraph Corps is about to be founded. The 
equipment of this corps will include а лого inan-üfang ont- 
fit wiih winding gear and a 25-20 H.P. petrol спите: All this 
equipment wil be mounced on a movor chassis which will be 
сане of carrying 16 men besides officers and driver. The 
kke equipay nt will be of the Cody type and of the pattern 
and materials used by the Roval Engincers. The esiimated 
eos; of the whole equipment, including maintenance for two 
vears, is about £700. The men are ready to train and are 
on'v waiting for the equipment. An appeal is therefore made 
bv the Council of the Arrociation for centributions towards 
this object. Donations will be thankfully received by the 
hon. secretary, 27, Victory-road, Wimbledon. 

Open-Air Switching Station.—A +44.000-хо switching 
station, which is erected in the open without protection of any 
kind from the elements, the temperature varying from 1007 F. 
in July to 10 deg. below zero in the winter months, with 2 ft. 
to 3 ft. of snow, is described in the © Electrical World." The 
«саг is mounted on insulators attached to a steel framework. 
There are three sets of 44,000-volt "bus bars and 132 sclector 
switebes. The latter are lever-operated from the ground 
level. There are also oil circuit-breakers for the control of 
the lines, these being solcnoid-operated from a control room 
attached to the attendant's residence at the side of the station. 
The oil switches аге also out of doors and are partially shielded 
from rain and snow by porcelain shields. The switches are 
rated at 300 amperes. The ‘bus bars аге lj in. diameter 
seamless brass tubing. АП switching operations are effected 
by telephone. The station is part of the extcnsive supply 
system of the Dominion Power & Transmission Co., which 
derives much of its power from the Welland Canal, and supplies, 
among other towns, that of Hamilton. 

‚ The Lighting of Victoria Embankment,—At the present 
time Vict oria Embankment provides a heterogeneous display of 
strect lighting. Within a radivs of a few vards are to һе scen 
the ancient аге lamps т their cut-glass globes on the parapet 
of the Embankment, open type are lainps on columns wich 
swan neck brackets at the edge of the pavement on the south 
side of the thoroughfare, glow lamp lighting on short standards 
sicuated on islands in the roadway. upright manile gas lamps 
with one and three mantles, inverted gas lighting, and last, but 
not least, on the north side of the thoroughfare modern Нато 
arc lamps. These are at some disadvantage at the present 
time since their light is much obsiructed Бу che trees, but the 
effect is certainly pleasing, and an idea of the powerful hght 
provided is obtained from the iilumination of the roadway. 
At the Westminster end of the Embank meni, a'so, sume of the 
old аге lamps on the parapet have been replaced by high- 
candle-power metal filainent lainps. | 

Electricity in Plant Culture.— According to " The Times," 
an Interesting demonstration was recently given at the High- 


———————— —— 
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Geld Nurseries, Downbam, Billericay. Essex; with electrical 
aratus designed for sdavilating plaat смге, The test 
(s Clark, of Bishop son, Brisiol, the 
inventor of a new electrical influence machine, which has 
been installed at the Highteld Nurseries. and is to remain a 
permanent perc of its equipment. Mr. Clark explained the 
features of his machine, and clauned for it, among other hn- 
chat it would work under any atmospheric con- 
air heing dried bfore entering the glass case 
loved and the dust extracted by means of a 
which has Беса much used in X-ray 
work, is driven by a small oil engine. И has been erected in 
a shed inmediatelv outside a new glasshouse, specially designed, 
of about 200 ft. in length. The house ts ficted with 1.000 ft. 
of wire, hanging overhead upon glass insulators. Under tl 
supervision of Mr. J. В. Mine the new apparatus will be apphed 
chiefly in the cultivation of tomatoes, cucumbers. and straw- 
berries, Te is proposed to uti'ise the current daily for abort 
eighe hours, спасу dividal boiweon the morning and the 


apn 
wire condacied Ьу Mr. 


provements, 
ditions, all the 
in which it is enc 
sereen. The machine, 


evening. 

Popular Electrical Competitions at the Olympia Exhibi- 
tion.—During. the progress of the утра Exhibition the 
electric supply compa nies have organised and carried through 
two popular electrical competitions. These not onlv test the 
competitors’ electrical and architectural knowledge, but have 
prizes useful apparatus chosen from the stands. Che first 
which closed on October Lith, dealt 
The competitor 


house, 


as] 
of these competitions, 
with the furnishing of an electrical house. 
was provided with sketches of the rooms of a five-room hou 
and was asked to indicate what lighting and fittings he con- 
sidered most suitable for installation thercin and what other 
appliances he thought might also be installed. fn stating his 
preferences the author was required to give a description of 
the article, the maker’s name, and the page of the catalogue on 
which the apparatus appeared. The first prize т this compett- 
tion consisted of electrical goods, chosen from the Exhibition, 
to the value of £30. Four other substantial prizes were given, 


together with 25 consolation awards of radiaiors, convectors, 
kettles or other similar goods. 


The second competition is of 
a more interesting description. Each competitor 13 provided 
with a schedule giving a dinner menu for a small party with 
the quantities of each commodity required. The competitor 
is then asked to select the best and most economical equipment 
for an electric kitchen suitable for cooking 


such a dinner and 
to mark ona plan of the kitchen the positions in which he would 
place the various apparatus. 


It is a condition that the appa- 
ratus chosen shall not exeee 


d an aggregate price of £29. 
Further, the method of construction of six separate apparatus, 
the operations which they are capable of performing. and the 


energy consumed by them, have to be described in the com- 
The apparatus chosen by the prize- 


petitors’ own ?words. 
- х Я 
Second, third and 


winner will in this case form his reward. | 
consolation prizes are also given in this casc. This сотрей- 


tion closes to-morrow. 


Lectures on Illumination.— The first of the special aeries of 12 
lectures on “ Illumination,” arranged to be given at Battersea 


Polytechnic, was delivered by Prof. J. T. Morris, on Tuesday, 
the 17th inst. On this occasion the lecturer dealt with incan- 
descent glow lamps, laying stress on the enormous progress of 
the last few years and the extraordinary difficulties that had 
been successfully overcome in. making metal filament lamps. 
The gradual evolution of the carbon filament, Nernst, tungsten 
and tantalum lamps, the methods of attaching the filaments, 
and making allowance for the “sag,” were illustrated by a 
series of lantern slides. The actual filaments used in various 
types of carbun and metal filament lamps were mounted intact 
on one of these slides and thrown upon the screen in order to 
show their comparative thinness; the lecturer subsequently 
showed that even these fine wires could support the tension of 
а 21b. weight without snapping. A creat variety of the latest 
types of lamps was also shown, including the latest 200-volt 
16 с.р. Ocram lamps aid the new drawn wire Mazda lamps. А 
series of life curves of metal filament lamps (the latest tests of 
the National Physical Laboratory) alzo attracted much atten- 
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tion. In conclusion, the lecturer expressed his thanks to the 
General Electric Co., the British Thomson-Houston Co., the 
Edison & Swan Co. and Siemens Bros. Dynamo Works (Ltd.) 
for their assistance in arranging an excellent display of lamps, 
and intimated that his next lecture (on Tuesdav, October 24th) 
would deal with are lamps and vapour lamps. Subsequent 
lectures (by other specialists) will deal with gas, oil and acety- 
lene lighting, the measurement of illumination and practical 


lighting problems. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following:— 


Mr. A. P. Chalkley contributes an article describing the progress 
of the Diesel engine. 


Dr. В. A. Houstoun continues his “ Studies on Light Production,” 
considering in the present issue the arc. 


The annual report for the year 1910 of Mr. Michael Longridge, 
chief engineer to the British Engine. Boiler & Electrical Insurance 
Co., has been issued. and is of considerable interest, Extracts from 
the report are given in this issue. 


Particulars are given of tests on a 3,000 kw. Oerlikon turbo- 
generator, which show an exceptionally low steam consumption. 


We describe the single-phase tramway system in operation at 
Parma. 


An abstract is given of the Paper on “ Municipal Finances and 
Policy " read by Councillor Jas. H. Rodgers at the recent meeting 
of the Municipal Tramways Association. 


We give an account of the inaugural dinner of the British Electrical 
& Allied Manufacturers! Association. 


We continue our description of the exhibits at Olympia. 


We analyse the accounts of the Middlesbrough Corporation 
electricity department for the year ended March 31 last. 


An extraordinary meeting of the British Electric Traction Co. took 
place on Tuesday to consider a scheme for the rearrangement of the 
capital. &c., and after the first resolution was adopted the meeting 
was adjourned. 


At a meeting of the Buenos Ayres Western Railway (Ltd.) on 
Tuesday it was announced that the suburban system for a distance of 
about 22 miles would be converted to electrie traction. and the under- 
ground goods tunnel from the Ouse to the docks would also be 
operated electrically. | 

At the meeting оп Monday of the National Telewriter Со. the 
chairman gave some particulars of the difficulties encountered by the 
Company and the steps taken by the directors to develop the business. 

Sir Chas. Petrie, chai: man of the Liverpool Corporation Tramways 
Committee, has prepared an excellent account of the Committee's 
operations for the first nine months of the current year. But for 
the lamentable strike in August the results would have been even 
more notable. | 


Companies’ Meetings and. Reports.—The report of the directors of 
Ferranti (Ltd.), abstracted elsewhere, states that the results for the 
year ended June again show an improvement over the previous year. 

Tne report of the meeting of the British Thomson-Houston Co. 
contains particulars of the past year's developments. 

The directors’ report, submitted at a meeting of the Grindell- 
Matthews Wireless Telephone Synd., on Friday. gives particulars of 
the progress of the syndicate and the development of Mr. Grindell- 
Matthews’ invention. 

The directors’ reports of the Cuba Submarine Telegraph and the 
Montevideo Telephone Companies, of the Cape Electric Tramways, 
and of the Allgemeine Elektricitits Gesellschaft (Berlin), and of the 
Maschinenfabrik Oerlikon, are also abstracted. 


APPOINTMENTS VACANT AND FILLED. 


A mechanic is wanted immediately, with experience of gas-driven 
plant and the making and repair of scientific instruments, at the 
University College of Wales, Aberystwyth. Applications to the 
Professor, Physical Laboratory, at the College. See advertisement. 

A large firm in the Midlands require an assistant tester, well up in 
testing a.c. and d.c. machinery. бее advertisement. 

The Governing Body of the Northampton Polytechnie Institute. 
London, invite applications for a part-time appointment as day 
lecturer in mathematies in the engineering day courses, Salary 
£190 per session for eight hours’ attendance per week. Further 
particulars, conditions with forms (which should be returned by 


20th inst.) can be obtained from the principal, Dr. R. Mullineux 
Walmsley. 

A lecturer is required in the physies department of Natal University 
College, Pietermaritzburg. Salary £300 per annum. Applications 
to the Registrar, P.O. Box 375, Pietermaritzburg. 


Mr. Jas. D. Campbell. B.Sc.. has been appointed chief assistant 
in the engineering department, and Mr. №. С. Akers, A.L.C.. chief 
assistant in the chemistry department of the Borough Polytechnic 
Institute. 

Ozonair (Ltd.) stete that they have appointed Mr. В. Borlase 
Matthews to the position of manager (as we announced last week). 
Мг. Edward L. Joseph. managing director, will continue to give his 
personal attention to the business, 


INSTITUTIONS AND SOCIETIES. 

Manchester Students’ Section of the Institution of Electrical 
Engineers, —'l'he opening meeting of this section for the session will 
he held in the Ncientitie Societies’ Room. at the Manchester School 
of Technology. Sackville-street, on Tuesday, Oct. 315%. when Mr. 
J. К. С. Snell will deliver an address. This will include, amongst 
other things, a lantern description of one of the modern power 
stations in Nouth America. for which Mr. 5nell has been responsible. 
many points of which will be both interesting and instructive. 16 
is hoped, therefore. that every student will show his appreciation of 
Mr. Snell's kindness by doing his best to be present at the mecting. 
whieh will commence at 7:30 p.m. 

Manchester Section of the Institution of Electrical Engineers.— 
The opening meeting of this section for the session 1911-12 will be 
held in the Banqueting Hall of the Midland Hotel. Manchester, on 
Friday next. Oct. 27th. at 7:30 p.m., when the chairman. Mr. W. 
Cramp. will deliver his address. И is hoped there will be a good 
attendance of members. А smoking concert will follow the address. 
The remaining meetings of the session will, by kind permission of 
the authorities, be held at the Physieal Laboratory of the University 
of Manchester. The committee hope that all members will assist 
them in every way possible in maintaining the standard which this 
section has attained by attending the meetings and taking part in 
the discussions on the Papers. 


EDUCATIONAL NOTICE. 


University of Leeds.— Prof. M. Sadler. of Manchester. has been 
appointed Vice-Chancellor of this university. 


Kae a ————— — ———— 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, October 20th (to.day). 
INSTITUTION OF MECHANICAL ENGINEERS. 

8 p.m. Meeting at Storey’s Gate. Paper on “The Endurance of 
Metals; Experiments on Rotating Beams at University College, 
London." by Messrs. E. М. Eden, W. N. Rose and F. L. Cun- 
ningham. 

| ELECTRO-HARMONIC SOCIETY. 

8 p.m. Smoking Concert at the King’s Hall, Holborn Restaurant, 
W.C. 

OLYMPIA ELECTRICAL EXHIBITION. 

$ p.m. Lecture on " The Therol System of Cooking." by Mr. В. 
Borlase Matthews, at the Electricity Supply Publicity Com- 
mittee's Stand. 

TUESDAY, October 24th. 
INSTITUTION OF ENGINEERS AND SHIPBUILDERS 

8 p.m. Meeting at 39. Elmbank Crescent, Glasgow. 
Address by Mr. E. Hall- Brown. 

FRIDAY, October 27th. 
PHYSICAL Society ОЕ LONDON. 

5 p.m. Meeting at the Imperial College of Science, Imperial 
Institute-road, South Kensington. Agenda: " Further Obser- 
vations on the Afterglow of Electric Discharge and Kindred 
Phenomena," by the Hon. В. J. Strutt. F.R.S., and " Homo- 
geneous Fluorescent X-radiation of a Second Series," by Prof. 
С.С. Barkla and Mr. J. Nicol. 

MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


8 p.m. Meeting іп the Banqueting Hall. Midland Hotel, Man- 
chester. Inaugural Address by Mr. W. Cramp. 


IN SCOTLAND. 
Presidential 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Col. Н. M. Leaf. 

The following orders have been issued :— 

Drills for etticiency (1911-1912) will commence at Head-Quarters on 
Tnursday, November 2, 1911, and Head-Quarters will be open as follows 
from that date : Daily (except Saturdays). 10 a.m. to 10 p.m. : Saturdays 
(unless otherwise ordered), 10 a.m. to 12 noon. 
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The balance of £2.079 is placed to the reserve fund. 
MIDDLESBROUGH CORPORATION ELECTRIC SUPPLY fund amounted at March ЗІ, 1911. to £3,948. 
ACCOUNTS. 


From the above analvsis it will be seen that the tota! cost 

| per unit sold, including all capital charges, has been red ted 
The progress made by the electric supply undertaking of the 
Middlesbrough Corporation is of considerable interest to elec- 


bv nearly 4d. since a supply in bulk was taken. 
As regards the generating costs. the cost of fuel for the 
trical engineers, since it will be remembered that the Corpora- 
tion have for several vears been running their. generating 


power actually venerated Бу the power station plant works oit 
at (401. per unit generated, whilst the bulk supply averaged 
station in conjunction with a supply in balk from the Cleveland | ()-514. por unit. purchased, the energy being measured on the 
& Durham Electric Power Со. low-tension side. The maximam load observed on the fe ders 
The bulk supply was first taken in the financial усаг 1908-9, | was 1.320 kw. ; the load factor is therefore 174 per cent. 
when the number of units generated fell to 535,729. compared The capital expenditure during tlie vear amounted to £2,758, 
with 1.855.880 in the preceding year, and the number of units 
purchased was 1,408,733. For the vear ended March 31st last, 


bringing the total expenditure at March 31, 1911, to £116,153. 
Of this total, £31.227 had been redeemed at the above dite. 


611,407 units were generated and 1,834,115 units were pur- | The capital expenditure on each item was as follows :— 
chased. Deducting the loss in conversion, distribution, &c.. ES 
the number of units sold was 2.021.846, an increase of about En heb i Eri un ЛЛ МА »: 
2(4).0:)0, compared with the output of the previous уеаг. Bui ( ings $9 wwe su n e 0:6 VU V S ТЕ ТЕТ TIT ооо ово отофово оао о о 31350 

ў $ aor А ЫН АЧА ОЛКО О О ОО ее ‚Л 

The number of consumers at. March 31, 1911, was 1.257. Booster раи оаза она — T 117 
Of the total output above, 892.063 units were sold for Accumulators. оаа reer mM , L916 
. , * р Е . $ - 67 
private lichting and 1,104,180 units for power and heating, е ideas, ое — —À T nd 
Ше averace revenue obtained for tlie two supplies being 3:63d. Meters ...... эхо ое осо оо о ор оо ооо се роз осо дов ро ооо оао ое о гооо? е әу 

=- ] . . А ЗЕ Electrical instruments, Во eae rare ees 2 
and 1°154. respectively, the average price per unit received for | public lamps sese cee о A 63 
the whole supplv, after allowing for discounts, being 2:18d. Printing. Stationery, Ge vau аннар ны gamers 240 
Included in this figure is the sale of energy for public lighting, Engineering К олы 3-31 
viz., 25,457 units, for which an inclusive sum of £420, to cover Samp duty soi cei eri Ys Ó—PÁ—ÀÓ — "m.s 
current, attendance, repairs and capital charges, Was received. Total **29.9252092929 ооо ооро ооо ооо нос ово воо ооо еае феохоче £116 45% 
А 


=—.- —— 


It is interesting to notice that the scale of charges for power 
goes down to 4d. per unit, 87,708 units being sold at that figure 
and 640.340 at 34. The number of motors connected to the 
mains at the end of the financial year was 293, representing 
1.786 h.p. 

Most intevest, of course, will be taken in the cost of supplying 
the energy; and in order that the features of the two supplies 
may be clearly indicated, we set out below the respective 
fisures for the past year and for the year 1907-8, which was 
the last vear in which tlie whole supply was generated at the 
Corporation's power station. 


THE HIGH EFFICIENCY SUSPENSION INSULATOR.* 
BY 4. O. AUSTIN, 

" Summary.—The author discusses important features in the design of 
the suspension type of insulator, and shows that by proper calculation 
of its component parts a saving in the cost of transmission lines 18 
possible. Ee 

The high-efficiency type of suspension insulator has become an 
important factor in high-tension transmission within the last few 
years, and it is hoped that the considerations whieh led to the design 


1910-11. 1907-8. 
Electricity generated. ааа 611,407... 1,855,880 | of this tvpo will be of interest. A very high potential and small 
» PURCHASE eperera .9З+115 ... — current, with a wide rangs in power factor, make quantititive 
Z ВОЙ ооо саныны БЕ анны Reed 2,021,886 ... 1,572,603 measurements very difficult. For this re ron the performance of the 
Generating Costs. Per unit sold. | insulator is bised largely on visual phenomena or comparative и t. 
ЗИЯ 1.016 | 0.614. 0-734. After making a larger number of tests on the different types of 
Electricity purchased а.а 4117/77 ig inaulators-in 1: TEE ido if ani өтә ; | 
a D 230... 0-034. ... 0:094, | insu ators in 1904, it was decided Щи if an improve m: nt Was to be 
М No c ы ша дура ы Би. 0.074... 021d, | Made in the insulitor it would be bv improving the etffici»ney rather 
Repairs. &c., t? buildings ........... 41 ... 0.004. ... 0-034. | than by increasing the size or weight of the insulitor. With this 
Repairs to тасһіпегу. Итек . 1.59... 0144. ... 0:094. | idea, à number of experiments were started on different styles of 
——— === —— | dises to obtain their relative effici»ncies as insulating members for 
Total Generating Costs .................. £7.152 0.554. 1.154. | the high-tension insulators. As it was desired to design an insu] stor 
Distribution Costs. E СЕРЕ = | for the severe conditions around Nan Francisco Вау. the effect of 
ое E ET £219 ... 003d. ... 003d. | surface depreciation was of greatest importance, for it was evident 
MUR and maintenance of mains ....... 7... 0'00d. ... O-00d. | that after a few vears' operation insulators failed through the surface 
epurs and maintenance of meters ...... 124 ... 0-014. ... 0004. becoming coated. 
Total Distribution Сова. Toug. йш 0.034. In photographing the different types it was noticed that thore 
ML Paes | was a difference in the nature of the flash-over, the arc in some 
Salaries ........... | eee EL PEU £350 0-11d instances following the surface, taking a very long pith between 
а y d conductor and pin, while in others the path of the are was through 
Insurance oo... 37 оода 9194. the air or parti:lly over surface and through the air. 16 was noticed, 
General establishment charg>s ...... nd 123: dz den] however. that the are followed the surface in the larger types. except- 
nt Els —— | ing where a wooden or porcelain pin was used. The, reason for this 
Total Management Costs.................. £1,087 013d. 0-164. | was not at first apparent, but after a study of the characteristic it 
Attending bli ЕНД een trt =) 7 Dol Nn wa3 decided that this was largely due to the over-streaaing of a part, 
Rente, rates and ахез........................ £053 ... ола. ... 0.194. | {82 Insulator failing by а cascade action, 
TOTAL COSTS (ec. capital charges) у... £9,652 ... 1144. ... 152a. |. Shortly before this time considerable improvement had been made 
Capital Cl в, &c. in design to obtain higher tlash-over of the insulator under storm 
Interest ................ e E £2,892 ... 0-34d. ... 0-45. | Conditions by giving the insulator large striking distinces between 
Binking fund, s. sese cesse eren eer etate: 4,213 ... 0:504. ... 0-49d. | Surfaces. This, however, was carried to an extreme in some of the 
есы 26 —— | designs, for it was readily seen that after the insulators were in 
Total Oapital;Charges, &o. ............... £7,105 ... 0-844. ... 0.944. | service that it would not be possible to utilise the full striking dis- 
| | | Din JR? | 1023  o4aa | tance owing to there being a weaker path over the surface for th» 
о UTE (inc. capital charges) ......... £16,757 ... 1:98d. ... 248d. forming of the arc. Е Р 
Sale of current (less bad debts) ............ £18,292 ... 2-17d. ... 240d. Аз the rating or capacity of the insulator is based largelv on the 
Meter renta аа estetica cet 528 ... 0"00d. ... 0-O6d. | potential necessary to flash over the insulator under storm con- 
U Maintenance offfire alarms, &c............. 16... 0004. ... 0°004. | ditions, it is important that the properties influencing the flashing or 
TOTAL REVENUE ............................... £18,830 2°984. 246d. d i 2 = ris ———Á oec 
—- — * Abstract of a Paper read before the American Institut» of Electrical 


Engineers. 


T Balance *9**555509«000ve09090009000000c«992209 0999€ £2,079 eee 0-25d. 0:004. 
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Surface Resistance.—In service the insulator must he regarded аз 
a high resistance. The drop in potential over the surface will depend 
upon the flow of current and the resistance of the surface. Аз the 
surface resistance varies greatly with а change in conditions, usually 
the worst conditions are assumed for the purpose of analysis. 

The early telegraph insulators appear to have been very carefully 
designed so as to give high surface resistance. While the voltage 
remains low no trouble is experienced by the over-stressing of air- 
gaps, as they are relatively large, and high surface resistance may 
be obtained by providing long leakage paths of small diameter. 
When the voltage is increased, larger insulators made along the 
same lines arc between the ends of petticoats, and are noisy at 
potentials considerably below flash-over; for if the difference in 
potential between any two points in the leakage path becomes equal 


SURFACE RESISTANCE 
t K= RESISTANCE CF PATH 1 IM, IN LENGTH 
AND 1 IN, IN WIOTM 
2 = RADIUS AT POINT IN LEAKAGE PATH 
$T x = WIDTH OF LEAKAGE PATH 
| = LENGTH OF PATH 
К = RESISTANCE OF LEAKAGE PATH 9 IN. IN 
EN LENGTH, AND WIDTH 2 72 
K f: Al. = TOTAL suarACE RESISTANCE 
ры INC ee 


2 4 6 8 10 
DIAMETER 


Fic. 1. 


12...14 16 18 ~—- 20 INCHES 


to the flashing potential for the air distance between the points, 
over-stressing develops and en are forms. ‘The insulator does not 
necessarily flash over, but is likely to spit and become very позу. 
Large air spaces remedy this fault, but if not properly placed low 
efficiency results. 

The surface resistance of an insulator must be determined by 
taking the width into account as well as the length of leakage path. 
Surface resistance will vary directly with the length and inversely 
with the width. The width of the leakage path at any point will be 
9 ту, where r is the radius of the zone at that point. Ву taking as the 
unit of resistance а surface lin. (2-54 cm.) in width and 1 in. in 
length, the resistance may he determined in terms of this unit. 
Fig. 1 illustrates the effect of diameter on resistance, and shows how 


very misleading it is to base surface resistance on length of leakage 
path. The area below the curve gives the total resistance. 

Fig. 2 shows a high-efficiency disc. The petticoat is a very 
efficient way in which to increase surface insulation, for 16 per cent. 
of material added in the form of petticoats increases the resistance 
of the lower surface 100 per cent. In this manner a high surface 
resistance can be obtained with a small diameter. 


The resistance integral curve, Fig. 1, plainly shows that where the | of little value. 


' 
} 


-- 


reduces the charging current and gives the section а 40 per cent. 
higher flashing potential without increasing the distance between: 
cap and pin. А high charging current on the surface evaporates 
the water striking the surface, preventing a washing action, and, in 
addition, highly conducting compounds are produced, greatly 
depreciating the surface insulation. 

In an endeavour to reduce the charging current and consequent 
depreciation, several all-porcelain types were developed, shown in 
Fig. 3. These insulators had very good properties, but it was found 
that the high-efficiency dise type with low charging current gave 
nearly аз good results and had decided mechanical advantages. 

Spacing of the Fla»ge.—After conducting a number of tests with 
fog shields and oil zones in гп endeavour to protect insulators against. 
depreciztion, it was decided that the operation of the insulator could 
be greatly improved by obtaining a better relation between the 
surface gradient and spacing of parts. 

The author proceeds to discuss the problem of finding the proper 
position of the flange to give maximum fleshing potential in the case 
of a single insvlator. In general, the smaller the diameter of the 
insulator the greater the permissible inclination of the tiange for 
maximum length efficiency. Also, where insulators of large diameter 
are used, the length efficiency will be lowered greatly with the in- 
clination of the skirt or flange. 

Dielectric Strength. — In service, the insulator must withstand two 
classes of stress: thet of the line at norma! frequeney and volte ре, 
and that of the high-frequency. surge. To produce 100 per cont. 
reliability against flashing or puncture would require а very large 
investment in the line, but it is possible to obtain a high degree of 
reliability at a moderate cost by using the suspension insulator. 

In order to increase the reliability against puncture it is common 
practice to test all insulators at à potential severe! times that of the 
line. This weeds out a number of the weaker insulators and improves 
the reliability, but. owing to the time element in effecting break- 
down, does not ensure absolute reliability nor uniform strength. 

In order to draw conclusions as to reliability in the insulator 
against puncture it is necessary to study the time puncture curves. 
These curves are constructed by noting the time that each puncture 
occurs after the potential has been applied and plotting the per cent. 
of breakages in respect to time. 

Fig. 4 shows the breakage or time puncture curves for an insulator, 
or part, at two different potentials. Curve А shows а breakage of 
2.2 per cent. after a half-minute test at 100 kv. In order to have 
eliminated the same material at 85 kv., curve B shows that it would 
have been necessary to test for 4-7 minutes. When the time poten- 
tial curve and the stress carried bv the different parts in the insulator 
are known, it is possible to predict the number of punctures in the 


complete or assembled insulator for eny potential and time. By 
limiting the flashing potential, and having the curves and knowing 
the punctures on the line. some idea gs to the relative conditions in 
operation and test may be obtained. 

It may be contended that owing to the time lag in the break- 


down of the afr, that the impressed potential on surge will be so 


| high that time puncture curves made at normal frequency will be 


While the time puncture curves made at different 


diameter of an insulator is made large very little resistance is gained, | potentials and normal frequency may vary considerably from those 


for in order to produce an effective drop in potential over the lower 
resistance of a zone of large diameter, would require a leakage current 

so large that the zone of small diameter, in series, would be а mass 
of fire. Where very large diameters are used for severe conditions, 
it is equivalent to placing a 16 c.p. lamp and.a 50 c.p. lamp in series 
on double voltage and expecting an efficient combination. 


The petticoat, in addition to providing an increase in surface. 


. resistance, reduces the electrostatic capacity of the flange. This 


made at high-frequency and short time, the general characteristics 
would probably be the same, and a factor of safety based on the 
curves made at normal frequency would apply in general to operating 
conditions. | | 
The chief value derived from the time puncture curves 15 & basis 
for determining the relation between cost of insulation and reliability. 
To give the same degree of reliability against puncture, the rate of 
puncture per minute at end of test should be the same, for similar 


| 
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insulators made at different times or by different processes or 
crm of given reliability may heve thòir relizbility greatly 
increased by providing a tested factor of safety for severest con- 
ditions. When a tested factor of safety prevzils throughout the 
insulator the flashing characteristics are very interesting. In this 
connection the Paper contzins several illustr.tions ; one shows a 
four-section insulator flashing from conductor to support, the arc 
forming through the air. Fig. 5 herewith shows another four- 
section insulator of the same length as the previous. but in this 
instance the arc is seen forming over the surface of ezch part ; since 
the arc picked up over the surface in the same way on test, it 18 
reasonable to assume that the stress was approximately the same in 


| | LL | еее. 
E ны 
BW Ж 


PUNCTURES- РЕЯ CENT 


1 3 3 # 6 6 7? 8 9 W WU 12 B и 15 
TIME OF TEST MIN. 


Fic. 4. 


each case. From this it would follow that when ап insulator hes the 
surface arcing characteristics thet it can never hzve a tested fecto 
of safety greater than one at Hash-over. If the sections in the 
insulator could be tested in a denscr atmosphere permitting of a 
higher test potential than that which would cause flesh-over in the 
assembled insulator, a tested factor of safety might be gained, even 
though the arc picked up over the surface in the insulator at flash- 
over. This method, however, is impracticable. 

‚ Owing to the lack of tested factor of safety and poor reliability 
in the ware, some designs of the disc tvpe have shown up poorly 
at flash-over, and the dielectric strength of the single-piece disc type 
was unjustly condemned. ME S 


Fra. 5. 


Distribution of Stress. —The sections may be regarded‘as electro- 
static condensers in series, and if the same flux was carried by the 
dielectrio in each member, the distribution of stress would һе uniform. 

Let E= potential applied to the insulator or series. 

t= tested dielectric strength of a member of the serics. 
e=drop in potential over or stress on a section. 
q=charging current for a section. 

c=electrostatic capacity of a section. 

n=number of sections. 


Then Е=е, 4 e, + 08+ а e, = 1 + [2 1з | : 9. 
Са С» 
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In practice, сү==с,=су....апа E-l/e(q +9:+4.+....9 ). 
and 


If c end q are the same foreach member of the series, E =nq/c, 


the stress on each section is ус = E/n— e. 
When 2 is large enough, e becomes less then /, and a tested factor 


of s»fetvy tJe із obtained. 

If E is the stress necessary to flash the insulator, Гог //e > 1 the аге 
strikes through the air from conductor to support ; and (/e — 1 ort/e2], 
when parts have been tested below flashing potential. Tests on the 
suspension insulator show that e varies for different sections, whilst 


с is the same for each section. | | 
The uneven distribution of stress is caused by part of the dielectric 


flux taking an air path. Owing to the position of the lower section, 
practically all of the flux must pass through from metal to metal, 
making q larger for this section than for any other. The upper 
section would also be expected to curry more stress than some of the 
others. | | 

Since g varies on each section, c must very eccordingly in order 
that uniform distribution of stress may result. To obtain uniform 
stress distribution in this manner would be very undesirable, for 
eech section would be different from every other, and the advantage 
of interchzngesble parts would be lost. Although impracticable 
for the suspension insuletor, this method hos been found very valu- 
able in distributing stress in the pin type insulator. This method was 
used on some of the first high-efficiency dise insulztors with good 
results. | 

If the series is represented according to the equation 
E-—1/c (qu qo qd) а uniformly tested factor of safety for the 
series mav be hed by making t proportional to q for each section. 
This would necessitate sections of different size. and would be more 
impracticable than varying the electrostatic capacity. _ 

Since q depends almost entirely on the electrostatic capacity о 
the series. a decrease in tho electrostatic capacity of the series will 


produce a decrease in q. The decrease in electrostatic cz pacity of a 
given length is accomplished by decreasing the length of section so 
as to include more in the series. With the limits in practice 1t 19 


possible to make q so low that /e will provide a tested factor of safety 
against puncture. Although the tested factor of safety varies for 
different units in the series, satisfactory operation with a flashing 
stress on the insulator depends on providing a sufficiently large 
factor of safety for the end section. 

Owing to too great a section length in some single-piece disc 
suspension insulators, no tested factor of safety was provided for 
any of tho units, and when tested to flash-over, punctures occurred, 
giving rise to the opinion that the single-piece dise suspension 


| insulator was inferior to the two-part disc suspension insulator, 


while the opposite was the сазе with properly designed insulators. 

The economic importance of producing reliability by designing 
the insulators for à tested factor of safety is apparent from the 
following: From the time-breakage curve it is seen that the rate of 
breakage decreased very slowly after the knee of the curve is passed, 
and it would take a very long time to produce the reliebility that 
could be gained by testing for & short time and then providing a 
tested factor of safety. Carrying the test for 15 minutes at 100 kv. 
gives а rate of breakage of 0-18 of one per cent. per minute and а 
total loss 8 per cent. The same rate of breakage on the 85 kv. curve 
is obtained after 10 minute test at 85 kv., ог a one minute test at 
100 kv., the breakage being only 3-5 per cent. Hence, by providing 
а factor of safety of 100/85 the same reliability is obtained with a 
test only 1/15 as long and a saving of 4-5 per cent. material is made. 

That it is not necessary to lose any of the valuable characteristics 
in providing a tested factor of safety is seen by the following com- 
parison of two 100 kv. insulators. 

Mechanical Strength. —The cemented suspension insulator would 


have come into use at an earlier date for high-tension work if there 
had not been doubt as to its mechanical reliability. Although some 
of the insulators made over 40 years ago had the iron cap end pin 
cemented to the insulator member much in the same way as the 
modern suspension insulator, the method was practically abandoned. 
When it was proposed to adopt the type for high-tension work, it 
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Type A, 
—— high-efficiency Type B. 
| ty pe. 

No. of sections ..................... E 6 | 4 
No. of shells per section............ | 1 2 
Diameter oe rv conce rA ese coda] 10 in. 14} in. 
Length of insulator .................. 341 in. 1l in. 
Mechanical strength .................. 10,000 Ibs. 8,000 Ibs. 
Weight of porcelain .................. 30 Ibs. 62 lbs 
Total weight ........................... 50 Ibs. 90 Ibs. 
No. of cemented joints...............- 12 12. 


TM OE OE Over surface 


Formation of arc—dry Through air 


Formation of arc—wet ............... Through air Over surface 

Total tested dielectric strength..... 240 kv. 440 kv. 

Surface resistance ................ sese. K 527. К 440. 

Rates of min. to max. width of 169, 10-69 
leakage path. 

Wet flashover................ eere 265 kv. 235 kv. 

Depreciation due to loss of one 1639, 259 
section 


was considered that an interlocking feature was highly desirable. 
Тдеге seemed to be no doubt as to the ability to cement porcelain to 
porcelain successfully, but there was doubt, however, in regard to the 
successful cementing of porcelain to metal, as there had been some 
reported failures of large pintype insulators where a large pin had 
been cemented into the insulator. А careful consideration of the 
relative coefficients of temperature and elasticity for porcelain and 
iron indicated that the two could be used together successfullv. for 
the range in temperature and mechanical stress to which the insulator 
would be subjected. 

The most feasible mechanical arrangements of parts placed the 
cement in shear ; 2nd as there was no data at hand, the shearing 
Stress of cement was computed by estimating the shear from cement 
cubes which failed by shear when tested to compression. Designs 
made as early as 1904 by using this method proved to he correct 
within a very small per cent. 

Porcelain has a tensile strength of approximately 2.500 lbs. per 
square inch ; good cement hes a shearing ultimate of over 1,600 Ibs. 
per square inch. By making the gripping surface of the pin and рт 
hole efficient. the full shearing strength of the cement is developed. | 
and a high mechanical strength is obtained. Tests on some old 


THE SINGLE-PHASE REPULSION MOTOR.* 
BY THOMAS F. WALL, M.SC., M.ENG. 
(Continued from page 1015, Vol. LXVII.) 


Summary.—In the first part of this Paperexpressions are deduced for 
the E.M.F.s induced in the stator and rotor windings. and curves are 
given which enable some of these E. M.F.8 to be rapidly determined for 
any value of the displacement of the rotor brushes from the stator axis. 
In the second part of the Paper the results previously obtained are 
employed in developing the theory of the repulsion motor. А series of 


‚ simultaneous equations enable ex pressions to be obtained for the speed, 


stator current, power factor and power of the motor. In the third part 


, of the Paper the results of some tests on a 6 n.H.P. motor are given, and 
| the values of the stator current, power factor and speed are shown to 


à 


| 
| 
| 


insulators of this type gave from 10.000 to 12,000 lbs. | 
The insulator may be designed so that the pin will pull without , 


breaking the porcelain for the same ultimate strength, by changing ` 
the diameters of the pin end gripping surface so that the shearing 
strength of the cement is reached before a breaking stress is developed 
in the porcelain. The mechanical reliability of insulators based on 
the shearing strength of porcelain is well recognised, 
and insulators used for the highest stress are of this type. 

Fig. 6 shows the details of an insulator used on heavy 
catenary work where a failure would be very serious. 
The insulator isidesigned for an ultimate strength of 
35,000 Ibs. and 110 kv. 

In the economic design for high ultimate mechanical 
strength, careful consideration must be given to the 
stresses produced by change in temperature and relative 
coefficients of elasticity forthe different materials as well 
as the shearing stress on the cement, making the problem 
rather difficult. For the same cost, the cemented type is 
much more reliable than any interlocking type, for its 
connections may be tested, eliminating the personal 
factor. Practice has shown that unless the interlocking 
parts are large, the arc at puncture may destroy the 
connections, as the interlocking connections do not 0 
always come in contact. The cemented type may blow 
up on short-circuit, but it isa question whether this would 
not be an advantage in locating a fault. 

High mechanical strength is obtained in the high. 
efficiency type by making the gripping surfaces effective 
and developing the full shearing strength of the cement, 
permitting of very small metal parts. This is important, 
as the metal in the insulator is а large part of the cost, 
and to obtain insulation with large metal parts it is 
necessary to increase the size of the porcelain for the 
same amount of insulation. 

The economical advantages of efficiency in the design 
of insulators are lower cost of production, lower 
weights, resulting in а saving in transportation and 
erection, greater length efficiency, permitting of а 
saving in the suspension type, in the height of towers and length 
of cross arm. With the increase in the size of the transmission 
systems reliability will be more important, and the elements 
of reliability in the insulator will receive more of the attention that 
they deserve. 


Torque (16. ft.’. 


Stator current (amps.) 


be in agreement with the theory. Finally, а method of calculating 
the open circuit characteristic of a single-phase motor is given. 


Part Ш. 

In order to test the theory developed in the foregoing. tests were 
made on the motor which hag already been referred to. It was 
found thst the normal leakage inductances of the stotor and 
rotor windings were very sma!l, and in orderto make the test more 
— ——A———— 


Fic. 17. 


satisfactory a choking coil was inserted between the rotor brushes, 
the inductance of this coil being known. 
resistance in the rotor circuit, the resistance of the winding itself was 


With regard to the 


Power deecloped (watts). 


200 400 600 400 


400 
Speed (rers. рег min.). 


600 400 
Speed (reve, per min.). 


Fie. 18. 


small and the effective brush-contact resistance was therefore of con- 
siderable influence. This contact resistance varied, of course, with the 
current. Thedrop of pressure between the brushes and commutator 


* Paper road before Section G of the British Associaton at Portsmouth. 
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The current circle 


| 
wes measured for verious values of the rotor currents, and from these | diameter of the current circle ig = 28:3 amperes. 
Further. we know that the 


measurements thi». corresponding contact resistance could be 


ascertoined. | 
Th* motor was run from 50-frequeney meins and the pressure at 


the stator terminz's was maintained constant end equas! to 90 volts. 
In the first test dealt with, the engle of brush dispircement was 


= 02v. 
The verious constants define in the previous раге of the Paper hed 


the following values :— 


A,— 183, A,— 39.6, C,=3,350, D, 9.610, C,=3,170, D, = 6.420, 


Е 751 x 10”. 
In the first test S, was approximately = 0, S, = 0-001655 henry, r, Was 
approxim ;tely — 0, г, = 0:03949 + brush contact resistance—1.¢., r,— 


0-115 ohm. 
From the previous analysis we have the angle a between tht dia- 


Fic. 19. 


mete | | "n 
| ter of the current circle which passes through the origin end the 
4DsClssa axis given by 


tan a= & 
5,08, + А1055) 


= 0:07 7. 
и sin a= 0-0784, сов a = 0:997. 
J2 rom equation (47) the coefficient of sin (тий —а) divided by 
Ку the R.M.S. value of the diameter of the current circ!e—t.e., 
‘ILS. valus of the diameter is 


z 


P10° : Ta 
== Ке ж 
AA, 4 D42r,10- | 

` 5; + А„С,10-5 | 
Substituting the several values we get the R.M.S. velue of the 


[27/4,D, = 


cn thus be drawn at once (Fig. 17). 
speed line CB, Fig. 16, is perpendicular to the diameter OD. | 

In order to find the seale for the speed, put n== 0 in equation (40), 
which gives 

roy? 

РУ (S,10%+ A,C,)? + ( EON ) cos (тиф — a) 
yo x ыы \ 27у 7 

‚ = 


But from equation (47) _ 


zn " 
Pie A1 И В Асло 
а и 
лө S, 4 А,С1О-* 
And since tan a= 0:787, 


a віп (2evt,—a) 


1, 


Therefore for n = 0 tan (2z»t, —а) == 75. 
we have for л = 0, tan 2rpt, = 18:5. 
Тектя another speed. say. n = 400 revs, рег min., and substituting 


agein in equations (40) and (47). we get 
For n= 400 revs. per min. tan (2»,/,) - 3:92. 


1:0 50 


| 


05,40 


100 200 30 499 50 60) OU 840 


Speed (В.Р. M.). 


190 23200 ow tuo 20 
Speed (R.P 3). 


ltt 


AL хх. 
Zu. - +X ÉL. 


0*6 [30 


01:20 


luu 20 30 wo мо бо 70 550 
Spred (А.Р. М.). 


Fio. 20. 


Cos ф 


Stutor u шр‹, 


The dotted line curves are experimonta!, The full line curves 
nre ea'enlated. Points marked thus <’ O' refer to the саво of the 
full number (viz. 6) of brush sets used, The other points refer to the 
cuse of either two or four brush sets used. The difference iu position 


shows the effect of the short-circuited coils. 


That is to say, we know that the point Z in Fig. 17 corresponds to 
the motor at rest, and the point А' corresponds to a speed of 400 


revi. per min. 


For the torque line we have 
‚ 2EA(AD, +105) 
~ 4:4,р, — 
= 0:0261 х 60— 1:566, 
Ve 2PEA, x 10° x 60 
~~ ЗА Dy = 
== 0-0109 x 60= 0-651. 
К = 0-00778 x 60— 0-4668, 
tan 8— 0-185. 
The torque in pounds-feet is— — x m 


60 ' © z 
= 0.344 АК. 


OD x 60 


Te LT" I 


- 


- = mu - 


— — —— —— áa——— — ыы. 
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The power line goes through th» points S and Q, and the scale may 
be obtained as follows: At 400 revs. per min. the torque is 8: 135 lb.-ft. 
Therefore, the power is 465 watts = A'M to scale. 

In Fig. 18 the values of stator current, power factor, torque and 
power, as deduced from the circle diagram of Fig. 17, are plotted as 
functions of the speed. The full line curves refer to these calculated 
values. 

The dotted curves refer to the same quantities found experi- 
mentally. From a comparison of the ca'culated and experimental 
values, it will be noticed that the stator current curves are in fair 
agreement. The power factor curves agree well at high speeds, but 
diverge at low speeds. Since the calculated curves are lower 
than the experimental curves for low values of the speed, the 
divergence may be due to the fact that the iron losses have been 
neglected.* 

With reference to the torque. it must be remembered that the 
caleulated values refer to the torque actually developed by the motor, 
whereas the measured values refer to the torque at the motor pulley. 
It is thus clear that the caleulated torque should be greater than the 
measured torque Бу га amount corresponding to the torque of the 
friction in the bearings, brush friction end windage friction. At 
standstill the difference between the ex!culated torque and the 
measured torque should correspond to the bearing friction and brush 

friction torque. From Fig. 18 this is found to be 1:1 lb.-ft., which 
is a reasonable value for this size of machine. A comparison 
of the calculated and measured values of the torque gives a 


RECENT DEVELOPMENTS IN DIESEL ENGINES FOR 
DYNAMO DRIVING. 


BY A. P. CHALKLEY, B.SC. 


While so much interest is being aroused in the question of 
the application of the Diesel engine for the propulsion of ships, 
the advances which are being made in the stationary engine 
are rather apt to be lost sight of, though they are in them- 
selves probably the cause of the great possibilities which are 
now opened out for marine work. 

It is but seven or eight years ago when the installation of аз 
large an engine as 80 H.P. was considered somewhat of a risky 
experiment for driving а dynamo, and this fact is in itself а 
proof of the great advance which has been made when it is 
remembered that motors of 2,500 н.Р. are now being run with 
every success. In spite of much adverse criticism the advocates 
of Diesel engines have, from the earliest inception of this type 
of machine, always held the opinion that there were no great 
difficulties in construction to be encountered in the design and 
building of engines of the largest power, and the justification 
of this view is now clearly apparent. For several years, al- 
though the Diesel engine was considered by many as an ideal 


means of separating out the windage and bearing friction loss of the | motor for low powers, and eminently adapted for small stations, 


machine. 

The motor was also tested with the rotor 
brushes short-circuited by a short piece of copper 
wire. Three conditions were examined—viz., 
for 0= 0:27, 0-257, 03r respectively. 

The resistance of the stator winding was 0:05 
ohm. The leakage inductance of both stator and 
rotor windings was approximately zero. With 
regard to the resistance of the rotor circuit, the 
resistance of the winding itself being very small— 
viz., 0:018 ohm—the brush contact resistence 
was of considerable importance. Ву means of 
measurements of the P.D. between the commu- 
tator and brushes the mean eflective brush- 
contact resistances could be found. The mean 
equivalent armature resistance was found to 
have the following approximate values :— 


6=—0-2r 0:25- 0:37 
Resistance of 
rotor circuit = 0:03 ohm 0:05 ohm 0:07 ohm. 


These values can only be approximate because 
the equivalent ohmic resistance of the winding 
is greater for alternating currents thn for direct 
currents by an amount which is not easily ascer- 
tainable. Fig. 19 shows the circle diagrams 
deduced from the equations (40) and (47) for the 
three values of 0 stated above. In Fig. 20 the values of the stator 
current and power factor are shown as functions of the speed by the 
full line curves. The dotted curves of Fig. 20 show the stator 
current and power factor аз experimentally determined. 

It will be noticed that the experimental and calculated curves for 
the power factor diverge at the lower speeds, whilst at the higher 
speeds they are in good agreement. This divergence was found 
in practically every case examined, and it may be due to the 
fact that the iron losses have been neglected in the theoretica! 
treatment. 

The experimental and calculated curves connecting the stator 
current an‘ speed are in fair agreement at all speeds.* ‘The motor 
used had six poles and consequently there were six sets of brushes. 
The rotor hd a wave winding. | 

In order to examine approximately the effect of the circulating 
currents in the short-circuited coils, tests were made with two. four 
and six bruth sets respectively in position. In Fig. 20 the tests are 
distinguished a. fol'ows: Those points marked x’, ©’ refer to the 

case oi aix brush sets used, and those points marked x , © refer to the 
case of either two or four brush sets used. There is a consistent 
divergence between the points taken with the six brush sets in posi- 
tion. This divergence. though small, clearly shows the action of the 
circulating currents in the short-circuited coils. 


(То be concluded.) 


———— - 


* With reference to the d.ve:g»nce of the curves at low speeds, sec 
Appendix. 


| it was generally considered that its application for the larger 


Fig. 1.—A 2,400 в.н.р. DIESEL ENGINE. 


installation, t.e., in modern central electricity stations, was not 
seriously to be reckoned with. At the present moment, how- 
ever, there are indications that it will, in the very near future, 
be а most notable competitor with steam turbines for all pur- 
poses, and that its well-known economy of operation will give 
it an advantage with which the ordinary turbine plants will 
find hard to cope. | 

While the Diesel engine remained essentially а four-cycle 
engine, it was not to be expected that machines of very large 
size could be constructed, and it is now generally considered 
that the limit for motors of this type is in Ше neighbourhood 
of 1,000 в.н.р., since additional power renders it unwieldly, 
and, moreover, the expense of installation is higher than can 
usually be entertained. 

The chief firms manufacturing the engines therefore ap- 
proached the matter boldly and spent large sums of money in 
the development of the two-cycle type. The result was that 
all difficulties were rapidly overcome, and engines working on 
this principle were constructed of much greater powers than 
was advisable with the four-cycle type, while operating with 
practically the same economy and having an initial cost con- 
siderably below that of the ordinary engine. The main differ- 
ences of construction are relatively unimportant and lie chiefly 
in the adoption of ports for exhausting the burnt gases instead 
of valves, the ports consisting of slots at the bottom of the 
cylinders which are uncovered by the piston in its stroke. Аз 
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with all two-cvcle internal-combustion engines а supply of | of an enclosed crank case and forced lubrication. Generally, 
scavenge air is essential to expel the products of combustion, | too, the cam shaft is totally enclosed so that the cams run in 
and this necessitates the employment of a special pump, known | an oil bath, which minimises any additional wear involved Бу 
as the scavenge pump, which delivers air under a pressure of | the higher speed of rotation. and makes the engine compara- 
three or four pounds per square inch above the atmosphere | tively noiseless. Some firms, in order to reduce the vibration 
into the working cylinders, to drive out the gases and fill the | and noise, have made use of eccentrics instead of cams for the 
cylinder with pure air for the compression stroke. operation of the valves in the cvlinder covers. but this con- 
In most engines this scavenge pump is arranged in line with | struction is not common. | 
the cylinders, and driven direct ой the crank shaft, thus adding The double-acting Diesel engine is considered bv some engi- 
what is apparently another cylinder to the working cylinders. | neers to be the ultimate design of the future, and engines 
In some types. however, a scavenge pump is provided for each | working on this principle have already been constructed, the 
working cylinder, arranged directly beneath the latter, the | 1,600 в.н.р. horizontal machine of the M.A.N. already men- 
piston of the pump acting at the same time as the crosshead | tioned being of this type. It is probable, however, that with 
for the working piston. Of course the volume of scavenge air | the two-cycle engine any powers that may be required will be 
required must be in excess of the working cylinder volume ' well within the bounds of practical construction, so that the 
owing to the air lost through the exhaust ports, and it is usual | competition between the two types will be decided upon other 
to allow about 1-2 to 1:4 times the working cylinder volume for 


| grounds. 
As the great advantage of Diesel motors over other types of 


engines for land work is the economy of fuel it will naturally 
b» asked if these various types described—the two-cycle. the 
double-acting and the high-speed engine—gain their advantage 
at the expense of fuel consumption. In all cases there is a 
[ ‘most negligible decrease in efficiency as compared 
with the four-cycle engine, and in no case 
does it exceed 15 per cent., being usually 
very much less, and often in the neighbour- 
hood of 5 per cent. With the larger tvpe 
of engine a consumption of 0-4 lb. рег B.H.P.- 
hour can be guaranteed, at which figure it is 
infinitely superior in fuel costs to any other 
engine, unless special conditions render the 
price of oil abnormally high, or that of coal 
exceptionally low. 

As to the future, it is impossible to sav 
that any particular type of Diesel engine will 
gain general usage. Enough has been said 
to show that there are no circumstances 
Fig. 2.—A 300 B n.r. DIESEL SET. connected with electric driving where the 

Diesel engine тау not be economically 


adopted, for if machines up to 2,500 в.н.р. аге now in suc- 
cessful operation the employment of very much larger engines 
is only a question of time—and the time may be shorter than 


is generally imagined. 


this purpose. A large number of stationary engines are now 
in operation of the two-cycle type, and Fig. 1 shows one of 
2,100 в.н.р. supplied by Messrs. Sulzer Bros. for a central elec- 
tricity works, the largest yet built by this firm, which was the 
-originator of the two-cycle Diesel engine. The general con- 
struction of these engines is very much the same as the usual 
four-cycle type, and the speeds vary from about 180 to 140 
‘revolutions per minute according to the power. 

In view of the success of the large horizontal gas engine, 
some of the firms manufacturing Diesel engines, and notably 
the M.A.N ., have taken up the construction of the horizontal 
‘engine in large sizes. These machines are constructed both of 
the two and four-cycle type, and again do not differ essentially 
in principle or design from the four-cycle vertical engine. А 
horizontal motor possesses some natural advantages over one of 
the vertical type, such as accessibility, ease of dismantling and 
lessened height of engine room, and will, no doubt, in some 
cases be preferred to the vertical engine. At any rate the 
spirit 1n which its manufacture has been taken up is evidenced 
ру the fact that an engine of 1,600 в.н.р. has been built by the 
M.A.N. for the direct driving of a dynamo, and is now in 
‘operation in an electricity works in Germany. 


ame 


THE SINGLE-PHASE TRAMWAY IN THE SUBURBS OF 
PARMA. 


Summary. —The various details of a new tramway which has recently 
been set in operation in the streets and suburbs of Parma are described. 
Single-phase current is used throughout, the pressure being 400 volts 
in the town and 4,00) volts in the suburbs. The method employed 


for changing over trom one voltage to the other is noted. 


. INTRODUCTION. 


Steam tramways have already been in operation for some 
time on the main roads which run out in all directions from 
Parma into the surrounding country ; and for many years, too, 
there has been a proposal to build two further lines and thereby 
bind the Val Baganza and the Val di Сепо more closely with 
| the city. The Val di Сепо was already connected with the city 

In many instances the relatively low speed of the usual type | by the railway, but the small number of trains offered no great 
of Diesel engine—both two and four-cycle—is somewhat of a | facilities for passenger traffic, so that it was decided to lay down 
disadvantage and for this reason a high-speed machine has | a tramway running parallel to the railway, but passing directly 
been developed with much success. It is easy to see that such | through the villages. | i 
an engine Is necessarily smaller, lighter and better adapted for | The provincial authorities, who themselves took the matter 
‘dynamo driving than the older type and is particularly adapted | in hand, decided to employ electricity for working these lines 
for use as an auxiliary engine on ships for the production of | and at the same time to replace the horse omnibuses in Parma 
electric power, and it is for this purpose that it is finding most | itself by an up-to-date electric tramway. 
ready adoption. Large numbers have already been installed The last-named circumstance and the fact that the power 
and from Fig. 2, which shows one of Messrs. Sulzer's construc- | station had to be erected close to the town boundary, owing to 
tion of 300 B.H.P., it can be seen what а compact arrangement is | the surface-water conditions, necessitated the employment of 

high voltages in the suburbs and of low or moderate voltages 


made. Engines of this tvpe may have speeds up to 400 revs. 
рег min., and the chief differences involved are the employment | within the city area. 


54. 


At first the choice wavered between direct current at two 
different voltages and a mixed single-phase and direct-current 
system. The simplest solution, namely, a single-phase system 
at two different pressures, was forbidden by the authorities, 
who did not want to use alternating current in the town. In 
the course of time, however, during which various proposals 
were submitted, this restriction was withdrawn, and it was then 
decided to use single-phase current at a frequency of 25, the 
pressure to be 4,000 volts in the suburbs and 400 volts in the 
town. That this was the proper choice to make and that the 
fears which were expressed for the working of the telephone 
system were unfounded has been demonstrated by the satis- 
factory operation of the line since its opening in May, 1910. 

The laying of the line and the erection of the stations were 
entrusted to local contractors. Рһсепіх rails weighing 42 kg. 
per metre (100 lb. per yard) were used in the town and Vignoles 
rails, weighing 21 kg. per metre (50 15. per yard), in the suburbs. 
The carrying out of the mechanical and electrical portion of the 
power station, the underground and overhead conductors, the 
transformers and the rolling stock were all entrusted to the 
Società Italiana di Elettricita Siemens-Schuckert of Milan. 


POWER STATION AND TRANSFORMER SUB-STATIONS. 


The design of the generating station was influenced by the 
difficulty of obtaining a sufficient water supply. In it are 
erected a couple of two-cylinder tandem engines with а normal 


output of 750 н.р. when running at 125 revs. per min. The 
steam pressure 1s 12 atmospheres (170 lb. persq.in. Each of 


the engines is directly connected to an alternator having a con- 
tinuous output of 765 К.у.а. and a momentary output of 
1,000 k.v.a., the pressure of the energy supplied being 4,000 volts 
and the frequency 25. The pole wheel is keyed on to an extension 
of the engine shaft. Besides these large sets are two small 
steam engines with an output of 55 H.P. when running at a 
speed of 325 revs. per min. with a working pressure of 12atmo- 
spheres (170 lb. persq.in.) These are coupled to 43 kw. direct- 
current exciter sets which supply current at a pressure of 110 
volts. These sets also provide current for lighting and for 
driving small motors in the station and the repair shops. 

In consideration of the future extension of the lines, 
Messrs. Siemens chose relatively large units for the supply of 
energy. One unit is sufficient for working the line, the other 
acting as stand-by. Both machines are fitted with jet con- 
densers, which are fixed in the basement under the machine 
room. The single-cylinder air pumps for the large machines 
are worked by means of an eccentric direct from the main shaft 
and the double-cylinder pumps on the small machines by 
means of a belt which 13 attached to the flywheel. 

For supplying steam four Cornish boilers, each with a heating 
surface of 74 sq. m. (800 sq. ft.), have been installed, the 
working pressure being 13 atmospheres (185 lb. per sq. in.). 
Their outer diameter is 2 m. (6:3 ft.), their maximum length 
7-8 m. (26 ft.) and the diameter of the tubes 750 to 850 mm. 
(30 to 34 in.) Each boiler is connected to its own superheater 
which raises the temperature of the steam from 300 to 320°С. 

For feeding the boilers two duplex steam pumps, each with а 
capacity of from 7,000 to 12,000 litres per hour (26 to 44 gallons 
per min.), are provided as well as a Green feed-water heater. 

In the boiler house а space has been left for two further 
boilers and in the engine room another generating set could be 
erected if necessary. 

It was hoped at first that sufficient water would be available 
to make the employment of a cooling tower unnecessary, but 
after boring to the depth of 70 m. (230 ft.) had been undertaken 
without satisfactory results the municipal authorities decided 
on the installation of a cooling equipment, the make-up water 
being drawn from the town mains. For cleansing purposes a 
calcium carbonate filter is installed. 

The water necessary for condensing purposes is collected in 
a large cistern below the boiler house directly under the switch- 
room. Fresh water from the well is pumped into this by an 
electrically driven centrifugal pump. This pump is also used 
for pumping the feed water through the water purifier into the 
feed-water cistern. 
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The condenser water flows into another cistern and is raised 
thence by a centrifugal pump to the cooling tower. The pump 
is driven by an auxilary pole conipound-wound direct-current 
motor. This motor has an output of 24 н.Р. when supplied 
with current at 110 volts and runs at 1,240 revs. per min. The 
starter allows a speed regulation of 15 per cent. to be obtained. 

The main altcrnators are provided with flywheels. The pole 
pieces are wound with bare copper strip and the pole shoes are 
so designed that a voltage curve of nearly sine form 18 obtained. 
The tops of the coils on the stators are screwed to tlie carcase 
by special hold-fasts which prevent any deformations of the 
coils as might be occasioned by heavy short-circuits. 

The switchboard and the space behind it contain all the 
necessary apparatus and instruments for regulating the 
machines, feeders and transformers. A small auxiliary switch- 
board is fixed on the wall of the switchroom to which direct. 
current is supplied from the exciter set and whence the lighting 
and power circuits in the station are controlled through a meter. 

The alternators, as well as the various feeders, are controlled 
by oil switches, which open automatically in case of overloads, 
but which may also be worked by hand. The opening of the 
machine-switches is retarded by а time-limit device, зо that 
the machines are only cut out when the total current of the 
whole network surpasses an admissible value for a long time. 

To prevent over-voltage troubles and to protect the network 
against atmospheric discharges the installation is fitted 
throughout with a number of safety devices. On the 4,000- 
volt "Ьиз bar [and on the outgoing feeders to the line is 
placed a relay arrester with an oll resistance in series. The 
overhead line is, besides, protected by two horn arresters 
one with the horns close together and one with them farther 
apart. Тһе latter is connected to earth through an oil- 
cooled resistance which maintains the subsequent machine 
current within permissible limits. Besides this a powerful 
choking coil is connected between the 'bus bars and the over- 
head line thus protecting the machines from oscillations which 
would be likely to cause dangerous over-voltage phenomena 
in the windings. Finally, all the cables are protected by oil 
switches with auxiliary resistances, so that when switching im 
the total machine voltage 13 impressed on them gradually. 

The whole of the switchgear in the switchroom is mounted 
on iron frames which are fitted with protecting partitions of 
xvlolite, so that separate cells are thus provided for the different 
switches The switch and machine frames are both connected 
bv 0-32 in. copper wire to an earthplate sunk in the surface 
water. This plate is connected by а wire 0:38 in. in diameter 
directly to the cable from the machines to the rails so that in 
this way a good earthing of all parts 1s obtained. 

In the switchroom are also erected three oil-cooled trans- 
formers with a ratio of transformation of 4.000 to 400 volts. 
Their normal capacity is 45 k.v.a.. though they can deal 
with loads up to 135 k.v.a. on peak loads. They are used 
for feeding the low-tension lines within the town limits. At 
four pointe on the town network are four other transformers of 
equal size and capacity, which can be switched in one, two or 
three in parallel. Each of these transformers is provided with 
fuses and switches in the usual way. The converter station is 
in a cellar in the Piazza Garibaldi in the centre of the town, 
while the other transformer» are built into small cement houses. 


CAR SHEDS. 


Close to the power station are the car sheds in which are 10. 
tracks, a 50 m. (165 ft.) shed, workshops, goods depot and stores. 
The car shed consists essentially of а space for the motor cars 
and trailers, which is provided with the usual inspection pits, 
while for conveniently cleaning the cars a sufficient water supply 
islaid on. This isobtained from a tank оп the top of the power 
station with a capacity of 11 cbm. (2,420 gallons). This tank is 
filled by a small electrically-driven pump with a capacity of 40 
litres (9 gallons) per hour which is placed in the basement of 
the station and draws water from the well. 

Next to the car shed is the motor shop, which is provided with 
a travelling crane, as well as with lathes and other machinery 
for carrying out necessary repairs. These machines are driven 
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byan 11 н.р. motor. Further shops for winding, lacquering, &c., 
as well as an extension of the car shed to a length of 25 m. 
(82-5 Н.). are in course of construction. as the present accommo- 
dation will soon be too small for the ultimate trafic. 

The roomy stores are connected with a long loading ram» 
which is covered by a roof so that goods can be loaded even in 
heavy rain. А convenient exit to the neighbouring street 
allows communication with the town to be easily maintained. 


OVERHEAD WORK. 

The minimum height of the trolley wire above the track 1з 
6 m. (20 ft.) except where the line passes under the Milan- 
Bologna railway, in the car sheds and at the Marzolara goods 
station. 

Suburban Lines.—The lines outside the town boundary have 
a total length of nearly 25 miles. The steepest gradient 1s 
3-5 per cent and the maximum speed 25 miles per hour. 

For suspension purposes the well-known Siemens system 
with its automatic tightening arrangement is used throughout. 


Fic. 1.— ARRANGEMENTS ОЕ OVERHEAD WORK ох STRAIGHT SECTIONS, 


The supporting poles are’ placed about 64 m. (70 yd.) apart оп 
straight stretches (Fig. 1). The auxiliary supporting wire is 
connected to the main supporting wire every 16 т. (18 yd.) and 
the auxiliary supporting wire to the trolley wire every 8 m. 
(9 yd.) The trolley wire is of hard copper 55 sq. mm. (0-08 sq. in.) 
ш section and is kept in ten-ion by means of a stretching gear 
and counterweight. 

On the open stretches wooden masts are used, while in the 

stations (Fig. 2) iron lattice masts are employed. All the iron 
masts, as well as the iron supports of the wooden masts and the 
equipment which is fixed to houses, &c., are connected to the 
running rails by galvanised iron wire. The latter are con- 
nected to the earth plates mentioned above. 
. The trolley wire is doubly insulated from earth by porcelain 
insulators. This double insulation has proved satisfactory in 
all kinds of weather in spite of the fact that repeatedly 
insulators were damaged by malevolent people. 

À section switch is placed on the trolley wire at the entrance 
to every wayside station. This is bridged over by a wire and 
а horn switch. In caseof need, therefore, certain sections of the 
line can be made dead, the switch being worked without danger 

m the ground by means of rods. 

At the stations lightning protective devices are connected to 


the trolley wires. These consist partly (at three places) of the 
usual horn protectors which are connected between the trolley 
wire and earth and partly of horn protectors with the horns 
These latter are connected to the main circuit 
through a resistance. This system of protection worked very 
well during the summer of 1910. The lightning arrester appa- 
ratus is placed in a special closed chamber. 

The suburban stations are connected with Parma and with 
the various ` halts" by telephone. For this purpose two 
separate circuits are used, one serving the stopping places be- 
tween Parma and Marzolara and the other those between 
Parma and Fornovo. The station at Stradella is connected to 
both lines. The instruments on each line are connected in 
parallel. The telephone circuits consist of silicon-bronze wire, 
1-5 mm. (0:006 in.) in diameter, which are placed one below the 
other on the main masts. The two wires are crossed at every 
second mast, t.e., every 128 m. (140 yd.). The lighting of the 
station buildings is effected from а small 1 k.v.a. transformer 
whose primary is connected between the trolley wire and earth. 


The secondary voltage is 110 volts. 


close together. 


Transfer from the High to the Low-pressure System.— The 


place where the transfer from high to low pressure (Fig. 3) 
occurs is close to the power station. It consists of a dead sec- 
tion of trolley wire 16 m. (53 ft.) long lying between two 4,000- 
volt track separators. In the middle of the dead section is 
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Fic. 2.—ForNovo STATION. 


ave 


a special iron mast from which hangs a bow that causes the 
change-over to take place оп the саг. At this change-over point 
the catenary construction used on the suburban lines is changed 


for the usual tramway method of fixing the trolley wire. 


Urban Lines.—The urban lines have a total length of 12:5 km. 
(7:8 miles), or, including the car shed, of 14:5 km. (9 miles). 


They are generally flat, though in parts the gradients are as 
The urban system consists essentially 


of two main routes which cross on the Piazza Garibaldi in the 


steep аз 4:6 per cent. 


centre of the town. One of these connects the Barriera Nino 
Bixio, the end of the suburban line, with the State railway 
station, while the other crosses the town along the Via Emilia, 
which connects the towns of Reggio, Parma and Piacenza. 
Outside the town boundaries the lines go to the neighbouring 
villages of S. Lazzaro-Parmense, S. Leonardo and Crocetta. 
Further, there is a circular line which connects the Barriera 
Garibaldi with the Barriera Vittorio Emanuele, as well as a line 
from the Barriera Nino Bixio to the cemetery. These are not 
shown in Fig. 1. In the town the current is collected by bows 
of the usual type, the trolley wire being fastened to the houses 
by roses or supported by Mannesman tube masts. Outside 
the town iron lattice masts with arms are used. The trolley 


wire has a cross-section of 55 sq. mm. (0°08 sq. in.) 
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Feeders.—The feeding of the 4,000-volt suburban line is 
effected direct from the power station by means of an overhead 
wire which is connected in at the bevinning of the suburban 
section. It is fixed to lattice masts which run alongside the 
line. This conductor consists of а bare copper wire 95 sq. mm. 
(0-14 sq. in.) in section. It is fixed to porcelain insulators. 
Suitable protective nets and short-circuiting horns give the 
required protection in case the wires should break. А 

The transformers in the town аге fed by means of а wire- 
armouréd cable laid underground. The primary current te- 
turns through this cable and is independent of the running 
rails. Nevertheless, =. 
in each transformer 
station the primary 
return wire as well 
as the secondary 
and running rails 
are connected to a 
common earth plate 
which is sunk in 
the surface water. 
The transformers 
are connected to 
the overhead wire 
in the usual way 
by means of rubber- 
covered conductors 
of suitable size. 
The rails are con- 
nected to the trans- 
formers by means of 
a bare tinned cable 
which 1$ laid direct 
in the ground. 


pm sa 
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ROLLING STOCK. 
The rolling stock 


on the suburban 
lines consists of 10 
motor cars, each 
with accommoda- 
tion for 7 first-class 
and 21ísecond-class passengers. There is, besides, a luggage 
compartment of sufficient capacity for 1 ton of luggage. {Besides 
this accommodation there is ample room on the platform for 
10 people to stand. There are also 11 passenger trailers, which 
include the following: One saloon car with 24 places, six 
second-class cars with 36 places, four combined first and 
second-class cars with accommodation for 7 and 21 раз- 
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Fic. 3.—CHANGE-OVER SECTION FROM Hiau то Low PRESSURE. 


(The two methods of overhead construction are illustrated. The automatic change-over 
gear is shown on the second pole from the left.) 
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wheels being 900 mm. (3 ft.) and the uncoupled wheels 600 mm. 
(2 ft.) in diameter. Each bogie is fitted with brakes on each 
wheel. Its wheel base is 1:4 m. (44 ft.) and the distance be- 
tween the two driving axles is 5:55 m. (18:3 ft.) The car bodv 
has a length of 10-6 m. (35 ft.), the greatest length over the 
buffers being 11-42 m. (37Н.) The maximum width is 
2-31 m. (74 ft.) In the first-class, cross-seats are used and in 
the second-class partially longitudinal and partially cross-seats. 
Between the first and second-class is the luggage compartment 
which is also used for postal purposes. 

The motor cars are fitted with а bow collector with two 

= sliding pieces. This 

bow is pressed 
against the trollev 
: wire by spring pres- 
sure and is kept їл 
the upper position 

- by air pressure in 
such a way that 
"should the air 
escape Ц will sink 
automaticallv. For 
raising and lowering 

this bow there is a 

three-wav cock in 

the driver's cabin 
which supplies com- 
pressed air from the 
container to the 
bow, or leadsit out 
into the  atmos- 
phere. In order to 
be able to raise the 
bow into position 
терт... independently of 
| the motor conipres- 
sor, & small hand 
pump is provided 
on each car. 

The cars are 
equipped with hand 
and air brakes. In 
order to obtain the necessary air pressure as mentioned above. 
motor compressor is fitted which 1s switched in and out by а 
means of an automatic pump regulator. Siemens two-chamber 
automatic air brake 13 used on these cars. Each motor саг 
contains two pressure cylinders, one on each bogie, though 
either brake cylinder can be used for operating the eight brake 
blocksonthe car. In case of any accident to one of the cylin- 
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Fig. 4.—FOUR-CAR TRAIN. 


sengers respectively. There are also 18 trailer goods" cars, 
each having a capacity of 8 tons. Fig. 4 shows a typical four- 
car train and Fig. 5 a section of one of the motor cars. | 

`` On account of the heavy passenger traffic which is to be found 
on this line, the trains are usually made up of one motor car and 
three trailers. The motor cars are fitted with bogies, the driving 


ders, the whole of the brakes can be put on, though less hard 
than usual by the other cylinder. Should the draw-bar which 
connects the brake rigging of the two bogies go wrong, arrange- 
ments are provided by which, nevertheless, the whole brake 
system can be actuated by the driver. Taking into account 
the large volume of air which is required for braking the 


57 _ 


THE ELECTRICIAN, OCTOBER 20, 1911. 


motor car and three trailers, each motor car is further fitted change-over is effected by means of the small controller 
with two air holders of 100 litres (22 gallons) capacity. handle and can only be carried out when the controller is in 

The electrical equipment of the motor car consists in the; the “off” position. In order to be protected from every even- 
main of two 70 н.р. series motors, and the transformer that | tuality a horn arrester is placed in the low-tension circuit close 
This operates drectly the high- 


steps down the trolley wire voltage. The latter is fitted with | to the change-over switch. 
several tappings for the various speeds. There is, besides a | tension current is impressed upon the circuit. It has been 
controller of the usual tramway type. a motor compressor for the | tested during actual running. 
air brakes, change-over switches, oil and hand switches, fuses: From the change-over switch the current passes through а 
and other auxiliary apparatus for the lighting and heating | fuse either to the high-tension or the low-tension coils of the 
circuits. | transformer. "This transformer is of the core type and is oil- 
Except the controller and the apparatus for lighting and | cooled. The high-tension side is designed for a pressure of 
heating, the electrical equipment is all placed underneath the | 4,000 volts. On the low-tension side six different working 
car, so that in the interior of the car there is only the main con- | voltages are possible, namelv, 183, 217. 250, 284, 317 and 
ductor from the trolley wire, which is contained in special casing | 350 volts. 
The arrangement of the controller differs from that usually 


at the back of the luggage compartment. The high-tension 
apparatus, oil switch, change-over switch and fuses are con- | found in direct-current work in so far as each controller is fitted 


tained in a special high-tension chamber underneath the car. | with two separate groups of contacts corresponding to the 
This chamber can only be opened when the collector is in the ; chosen method of step by step controlling with alternate 
lower position and when the main circuit is earthed. circuits. From the controller the 
The current goes from the collector through the main cable 

to the earthing switch in the high-tension chamber and thence | bogie. 
to the main switch. This switch is of the oil type and it passes to earth—that is, to 
is provided with a relay release. This relay is connecteJ in the ; low-tension winding of the transformer. 

motor circuit so that the switch, both when the car is working! The motors are of the six-pole series compensated type with 
on the high and low-tension circuits, can be automatically cut | auxiliary poles. They have slotted stators in which the 
out as soon as the motors are overloaded beyond the permis- ! exciting winding for the exciter and compensating cireuits are 
sible limit. Besides this the relay is also connected with а | embedded as in a three-phase machine. Two exciting wind- 
switch that is operated by the brake rigging. so that the ings are provided. one for each direction of rotation. No extra 


interruption of two 
current passes through a choking coil to the two motors on each 
These are permanently connected in parallel. Thence 
the zero terminal on the 
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relay also opens as soon as the driver tries to start up with | amount of copper is therefore necessary, as part of the exciter 
the brakes оп. Still a third relay circuit can be worked by | winding has a compensating effect. The compensating winding 
the driver from his position by means of a press-button, while , serves, not only for compensating the armature field, but for 
outside the high-tension chamber itself there is a rod by | preventing sparking at the brushes, which on account of the 
means of which the oil switch can be cut out by hand | transformer winding of the field takes place in the armature 
without the help of any relay at all This mechanism is | conductors, which are short-circuited bv the brushes, and is 
also worked from the driver's position by a small knob and | excited by means of special coils in the transformer. The 
specia! mechanical equipment. This knob can be operated | armatures are of the usual direct-current type. 
from the driver's position only when the controller is in the The electric lighting of the trailers and motor cara is effected 
“ой” position so that switching on the oil switch when the | from the 400-volt tapping of the transformer, the lighting cir- 
€ontrol'er is “on” is impossible. | cuit containing four lamps in series. The electric heating ele- 
From the oil switch the current goes to the change-over | ments are distributed under the seats and are connected either 
switch which is used when the car passes from the high to the | singly or in parallel groups to the 400-volt circuit. The covers 
low-tension section. This switch is worked automatically when | of these elements are well earthed and are besides protected by 
the car passes from the low-tension to the high-tension section | an insulating sheath so that there is no danger in touching them. 
by means of the arrangement on the roof of the car mentioned In the course of tests of energy consumption taken during 
above. This releases a spring and causes a counterweight to actual working over the whole of the sections with four heavy 
change over the switch. When the car passes from the high- | trains the following values were obtained on the switchboard 
tension to the low-tension section the change-over switch has | at the station :—35 watt-hours per ton-km. (56 per ton-mile) 
to be worked by hand by the driver. This sets the spring Юг | on the Stradella-Fornovo section and 45 watt-hours per 
the reverse action. This arrangement is an advantage over | ton-km. (72 per ton-mile) on the Parma-Marzolara section. 
the other idea where both change-overs are worked automa- We are indebted to Messrs. Siemens-Schuckertwerke for the 
tically as it prevents any chance of the car passing on to the | information contained in, and the photographs and drawings 
high-tension section with low-tension winding in circuit. This | illustrating, this article. 
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INSPECTION AND INSURANCE OF ELECTRICAL AND 
OTHER MACHINERY. 


In the chief engineer's report of the British Engine, Boiler & 
Electrical Insurance Co., which is the 32nd Mr. M. Longridge 
has issued. he notes that the temporary set back in the rate of 
increase of the Company's business experienced in 1909 has 
been recovered, the increase during the past year being no less 
than 10$ per cent. The proportion of gas to steam engines 
insured has also continued to increase. In 1908 there were 27 
sieam engines insured for every 20 gas engines. In 1909 the 
proportion was 26 to 20. In 1910 it was 25 to 20. More- 
over, the gas engines insured are slowly increasing in size and 
power, but are still far behind the steam engines in these 
respects. The number of steam turbines insured is still very 
small, but is increasing. The rates of breakdown among 
insured steam and gas engines were 1 in 9-7 and 1 in 10:8 re- 
spectively, as against 1 in 10-2 and 1 in 10-4 in 1909. The causes 
of these breakdown may be roughlv classified as under :— 


| 


| | 
‚ Саз and 
Cause. Steam | oil 


engines. engines. 


— MM MM MM —— —— — 


Per cent. Per cent. 
Accidents and causes unascertained 


РРР ТУЕ 37 35 

е be р | 

Old defects or deterioration by wear and tear ......... | 84 29 

Weakness, bad workmanship, design or material ...... l6 , 19 

Negligence of owners or а{тепЧапїв,....................... 31 И 
100 100 


As regards the steam engines, it appears that with a slowly 
falling rate of breakdown, there is a distinctly increasing per- 
centage of breakdowns resulting from breakages of valves and 
valve gear—i.e., of small parts—and their fastenings and con- 
nections, and therefore a decreasing percentage due to breakage 
of the heavier and more important parts. No small part of the 
credit for the change may be claimed by the universities and 
technical colleges, which have replaced rule-of-thumb methods 
by calculations based on the laws of applied mechanics. The 
table relating to gas engines tells а similar tale, which may 
fairly lead to а hope that one of the most serious difficulties 


in the successful. manufacture of internal-combustion engines 
is being overcome. 


Aficr giving typical examples of steam and gas engine | 
breakdowns, the question of inspection and insurance of elec- 
trical machinery is next dealt with. The increase in the 

Dynamos. Motors. 

Part believed to have failed first. 

1909. 1910. , 1909. 1910. 
Rotating parts carrying current— | 

Armatures and rotors............ percent., 40 | 43 | 37 33 

Commutators and slip rings...  ,, | 20 , 25 5 27 , 26 
Stationary parts carrying current— | 

Magnet coils and stators......... „ RIB 230 17 
Brush gear and terminals ......... "M E2 4 5 
Rotating parts not carrying current— | 

Shafts, spiders, cores, binders, pulleys | | | | 

and gear wheels ............... percent. 12 | 13 1 9 | 
Stationary parts not carrying current— — ' 
Frames, pole-pieces, bearings, &c., | | 
per cent. | 4 á 5 10 | 
| 100 100 ,100 100 


Starting Switches and Controllers. 


| 
Part believed to have failed first. | 1909. | 1910. 
| | 


1 
і 


— 


Parts carrying current— | 
Resistance сойз..................... OP OS per cent. 52 57 
Contacts and switch агтв......................... 5 |! 9 12 
Automatic аррага{бив....................... ТИЕР » 21 | 18 
82 i 87 
Parts not carrying current— | | 
Frames, slabs, carriers for coils, springs, &c.... ,, 18 13 
100 100 


` Part believed to have failed first. 


— 


number of machines insured compared with 1909 is 14 per 
cent., in breakdowns 12:8 per cent.. and in the cost of break- 
downs 17-6 per cent. The rates of breakdown among the 
various classes of machinery were as follows: Dynainos— 
continuous current, 1 in 16:5; alternating current, 1 in 5:3. 
Motcrs—continuous current, 1 in 8; alternating current, - 
Lin 12. Dynamos and motors—continuous current, 1 in 8-8; 
alternating curent, 1 in 11-2. Starters and controllers, 1 in 
25:4. The proportion in which the various parts of the 
dynamos, motors, starting switches and controllers, insured 
in 1910. caused or initiated the breakdowns of the year, are 
tabulated above, with the corresponding figures for 1909. 

As a large majority of the machines insured are motors, it 
may be interesting to tabulate the figures for continuous and 
alternating-current motors separately as under :— 


С.С. Motors. i 


А.С. Motors. 


1908. 1909. 1910.. 1908. 1909. 1910. 


—— 


Armatures or rotors 


— MÀ — 


Mee percent. 38 39 33 |21 23 30 
Commutators or slip-rings ......... 29 31 29 2 6 5 
Magnet or stator coils ............... 11 15 15 |53 49 36 
Brush gear or terminals ............ 6 3 6 0 8 2 
Rotating parts not carrying cur- 
Tent- чобы 9 7 8 6 6 5 

Stationary parts not carrying 
CUETOIU сыалынан на 5 9 8 S 22 
100 100 100 100 100 100 


The causes of the year’s breakdowns were probab'y the 
following :— 


Starting 
switehes 
and con- 
trollers. 


Dynamos. Motors. 


Cause of damage. 


1909. 1910. 1909. 1910. 1909. 1910. 


———— —M — —M— —À .——_ 


Accident 


РИТТЕР percent. 9d 4 2 5 ә 9 

Dirt and neglect ......... 5 20) 10 26 ,24 19 9 
Age and deterioration ... „p 16 29 14 | 18 17 30 
Bad work or design ...... m 23 23 14 , 16 14 10 
Overloading — .............-- » 1 Ü 1 1 2 2 
Unascertained — ............ i 325 28 43 ., 36 43 40 
100 100 100 100 100 100 


The following typical examples of breakdowns selected from 
the report will probably prove of interest :— 

Three-phase 10 н.р. motor, with wound rotor and slip-r-nys, supplied 
with current at 200 volts per phase. The rotor shaft was hollow and the 
tappings from the three windings were led through it to the slip-rings, 
entering at three separate radial holes ard emcrg.ng at the end of the 
bore of the shaft. The holes through which the cables entered were not * 
fitted with insulating bushes, and the cables wer» not fixed immovably. 
The insulation at the bends where they entered the shaft was worn 
through by the edges of the holes—one cable was fused and the insulation 
of the other two almost eut through. All three had to be replaced, and 
were replaced т properly bushed holes. E | 

Three-phase 30 н.р. motor, with wound rotor and slip-rings, running 
at 720 revs. per min., with current at 400 volts per phase. The tappings 
from the rotor windings were led down into the shaft, through the shaft 
and out at the end, as described in the last example. The emerging ends 
were sweated on to copper strips, which were led up to and bolted to 
lugs on the slip-rings, but were not stayed or fastened except to these 
lugs. There was, therefore, relative motion between the slip-rings and 
the eable within the shaft, causing vibration and ultimately fracture of 
the copper strips at bends close to their junctions with the slip-rings. 
The remedy against recurrence of the trouble was to pin the ends of the 
cables by a wood plug driven into the end of the shaft. 

Four-pole continuous-current motor, giving 85 B.H.P. at 350 revs. per 
min., with current at 480 volts from a three-wire system, with the 
middle wire earthed. The armature was “ former wound,” the apices 
and ends of the coils projecting beyond the slots at the commutator 
end being bound down upon a cast-iron drum, with mica cloth insulation 
between them and the metal. The frame of the motor was earthed. 
Several of the coils were short-circuited to each other and to earth. Tne 
causes were destruction of the cotton covering of the conductors by 
friction between them and the edge of the cast-iron drum, owing to slight 
relative movements between the communtator, the conductors and the 
drum, and the absence of the insulating material at and over the edge 
of the drum. There was also a quantity of copper and carbon dust 
between the coils and the cast-iron drum. The commutator was taken 
off, the burn coils replaced and re-insulated, care being taken to carry 


the insulating material between them and the drum well over the edge of 
the latter. : 
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Semi-enclosed four- pole shunt-wound motor, five vears old. running 
at NOD revs. per min. when receiving current at 200 volts from a cor- 
poration three-wire supply, the middle wire and motor frame being 
earthed. The main and shunt leads were brought from the double. pole 
and starting «witches in steel tubing to within 3 ft. of the motor, and 
thence Бу flexible tubing to a gland in the motor casing. Inside the 
frame they were connected to the brush and shunt leads by dry joints 
taped over, the Joints lying on the bottom of the casing. These joints, 
as is usual became loose т course of time, and offered resistance to the 
current, which caused heating. Finally, the heating became suflicient 
to ignite the taping. and through it the rubber covering of the leads and 
the insulation of the two lower magnet coils. The burning leads became 
short-eircinted through the earthed frame. but the fuse melted, and the 
armature escaped without further damage thin a slight scorching. Toe 
magnets were re-wound, and the new main leads from the double-pole 
and starting switches clamped directly on to the brush spindles, with 
sufficient slack to allow for adjustment of the latter, Dry joints are 
often sources of trouble, especially when carrving alternating currents, 
and yet they are used on enclosed apd semi-enclosed continuous-currept 
motors because of the difficulty of making soldered joints inside the 
framing, and on both continuous and alternating-current machines to 
avoid the trouble of breaking and making soldered joints when testing. 
All machines should have proper terminal boxes fixed upon the frames 
in which the leads from the windings can be connected electrically and 
mechanically to those from the main and starting switches. 
Compound-wound four. pole continuous-current. dynamo, nine years 
old. giving 635 amperes at 115 volts when running at 640 revs. per min. 


The machine was driven by a belt from the fivwheel of a gas engine 
ot Dv : s Б 
[t was first insured in 1906. From 


supplied with " suction ” gas. 
that time the resistance of the insulation between the conductors and 
the frame kept fallirg. although it was partly restored from time to time 
by taking out, cleaning and baking the armature. Finally, it failed 
altogether, and the inspector had the commutator taken off to look for 
the cause. The armature was bar wound with butterfly end connections. 
"These were bound down at the commutator end upon the circumference 
of a brass drum or cylinder fastened to the end of the armature core. 
When the backs of the commutator lugs and the winding drum were 
exposed to view they were found to be electrically connected to the 
buttertly ends of the conductors by a coating of a substance like greasy 
soot. The insulation of the commutator segments from each other was 
also lowered, partly by the same kind of deposit on the edges of the 
intersegmental plates, which, contrary to the usual custom, were of press- 
pahn, and partly by accumulations of carbon dust in pockets at the back 
ends of the segments, where the latter extended д in. beyond the ends of 
the insulating plates. The case is recorded, not on account of this defect 
in the construction of the commutator, but to call attention to the 
gradual fall and final loss of insulation resistance between copper and iron 
through the accumulation of the black oily deposit above mentioned. 
The same phenomenon has been noticed in many other places. where 
Чупатоз have been driven by gas engines supplied with producer gas, 
especially “ suction gas," and in most of these cases the attendants have 
been of opinion that fumes from the engines or producers caused. the 
trouble. In all the cases which have been tackled before а breakdown 
has occurred the insulation has been temporarily restored by removing 
the deposit, but has fallen again when the deposit again accumulated. 
Enamelling the backs of the commutator spokes has been tried as a 
remedy, and is said to have been successful, but until the cause of the 
trouble has been ascertained it is doubtful whether that treatment will 
prove universally effective. Unfortunately, opportunities for collecting 
samples of the deposit do not occur every day, as the surfaces on which it 
lodges are only accessible when the commutator has been taken ой. So 
far, the Company, having only recently suspected the connection between 
the gas producer and the loss of insulation, has only obtained one sample 
of deposit. This proved on analysis to contain 70 per cent. of copper, 
of which the greater part was in the form of pure copper dust and the 
lesser of copper oxide, 19 per cent. of mineral oil, 11 per cent. of oxydised 
vegetable oil, sulphur, small quantities of cotton, and traces of iron, 
silica and sulphuric acid. It should be mentioned that wherever this 
trouble has been experienced all the bare copper in the engine and 
dynamo room has been turned a peculiar chocolate colour. This, com. 
bined with the analysis, provided the sample analysed was at all repre- 
‘sentative, suggests that the copper dust, which is probably the principal 
conductor in these deposits. is the result of attempts to keep commuta- 
tors, blackened by gas fumes, clean and smooth by rubbing them with 
emery or glass paper when in motion, and that the dust so formed is 
drawn through the spaces between the commutator spokes and accu- 
mulates upon such surfaces as cannot be wiped clean. In this connection 
it would be interesting to know whether the deposit has ever been found 
on the backs of commutators whose lugs form a continuous dise. But 
if the hypothesis accounts for the formation of the copper dust, it does 
Dot account for the oily matter which causes the dust to stick to the 
surfaces with which it comes in contact. The mineral oil may creep 
along a shaft from the nearest bearing, and the oxidised vegetable oil 
may come from burn varnish, but it is rather too much to assume that 
wherever loss of insulation results from the proximity of gas producers 
oil creeps past the commutator, and that varnish exudes vegetable oil, 
30 the problem evidently requires much more investigation before a 


trustworthy solution is arrived at. 
The net increase in the number of,boilers tested was 1 per 


cent., a rate rather less than in former vears. "This decrease 
1з ascribed to two causes: First, the number of boilers in the 


£150 a year. 


country Is decreasing owing to economy in the use of steam. 
the replacement of small steam engines by gas engines and 
electric motors, and the шетеах 4 evaporative power of the 
boilers used. Secondly, mosi of che boilers in use are already 
insured, and ihe field for new business is conse реле restricted, 
white the comprudon of the accident companies, who have 
taken up boiler insurance, has increased the number of workers 
in the narrower fied. In future new business for this depart- 
ment will have to be sought more and more among the various 
vessels which are he'd to be boitiers under the Boiler Exp'osions 
Aces. rather chan among steam boilers in the ordinary meaning 
of the word. As the advantage of insuring such vessels 
becomes recognised, new work will be found requiring even 
more care and know'edie on the part of the insurance com- 
panies than the inspection of ordinary steam boilers, whose 
idiosvneracies are now well known, 

After referring to the Board of Trade reports on boiler 
explosions, &c., the tesang of a 1.000 kw. turbo-generator 13 
next described, This set was tested while actually driving the 
machinery in the shed. The steam consumption, taking the 
mean of the two trials, was 15:9 1b. per kilowatt-hour., or 
11-85 lbs. per electrical horse-power hour delivered to the mill 
circuits. This electrical. horse-power is equivalent to the 
brake horse-power delivered from the spur wheel ог rope drum 
of a steam engine, and not to the indicated horse-power 
developed in the evlinders. To compare the steam consump- 
tions of the turbo-generator and a steam engine it 1s necessary 
to know the relations between the indicated horse-power and 
the brake horse-power of the latter. Unfortunately, the Com- 
pany has no records of brake tests of large mill engines, but it 
has ascertained. with great care the mean pressure (referred to 
the low-pressure piston) required to. drive several of such 
engines, principally new ones, where the pinions were out of 
gear or the ropes taken off or not put on to the flywheels, and 
a record of the figures may assist in making the comparison. 
Frem these И appears that, as regards steam consumption per 
brake horse-power-hour, the turbine was more econcemical than 
апу but exceptionally economical mill engines, and. probably 
as economical as the best. Before the brake horse-power can 
be utilised, however, it has to be transmitted from the switch- 
hoard or the driving wheel to the line shafts in the mil by cables 
and motors 1n the one сазе, and by ropes or gearing, usually 
ropes, in the other, and the losses in these two modes of crans- 
mission must be considered before the balance is scruck. The 
power absorbed by the main driving ropes in a miil is not 
known. but 1t is usually supposed to be less than 5 per cent. of 
the power transnutted. The power lost in the cables and 
motors in this case is known from the tests. The losses in the 
cables were negligible. The efficiencies and power factors of 
the 210 н.р, motors used in this case were 92-7 per cent. and 90 
per cent. at full load, and 92 per cent. and 80 per cent. at half 
load. The same quantities for the 40 Н.Р. motors at full load 
were 88 per cent. and 79 percent. И may therefore be assumed 
that when driving their usual load, which varied from half to 
three-quarters of their rated full loads, the power delivered to 
the shafting would be about 92 per cent. of the power delivered 
to the switchboard, as against, say, 95 per cent. of the power 
delivered from the flywheel if the shafting were rope driven. 
The steam consumption per horse-power delivered to the shaft- 
ing per hour will then be: Turbo-generator 12-9 lb., horizontal 
tandem engine 13-31 lb.. horizontal cross compound 12-97 lb., 
vertical cross compound 12-64 lb., vertical triple marine 12-961b. 


Therefore this test leads to the conclusion that, as regards , 


steam, and therefore in coal consumption, there is little to 
choose between a turbine with a motor drive and an engine with 
а rope drive for loads of about 1,500 н.р. But the matter docs 
not end here; upkeep, space and first cost all affect the economv 
of a power plant. 

Ав regards upkeep of turbines the Company has no informa- 
tion, but it 1s certain that the cost of oil and stores is уегу small, 
whereas for a 1,500 н.р. engine it would be something like 
The spaces occupied were: Foundation for 
turbo-generator with condenser below was 23 ft. 6 іп. long, 
9 ft. 6in. wide and 10 ft. deep. Overall dimensions of the 
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machine: Length 23 ft. 6in., width 6 ft. 31n., height above 
floor 6 ft. 3in. Space occupied by air pumps, motor and 
cireulating pump, 15 ft. by 4 ft., height from floor 6 ft. 6 in., 
switchboard, including a space of 3 ft. 6 in. between it and the 
power-house wall, 18 ft. by 4 ft. The power-house measured 
45 ft. Зір. by 31 ft. 6in. internally, and had a height of 
10 ft. 6 in. from lower floor to turbine floor, and of 16 ft. 6 in. 
from turbine floor to spring of roof, but it was designed to 
receive a duplicate generator and condensing plant. For the 
single plant and switchboard a house measuring 27 ft. by 
31 ft. 6 in. would have been sufficient ; the height of 27 ft. was 
required to accommodate a travelling crane. The overall 
dimensions of the 210 н.р. motors, including the brush gear, 
couplings and rope drives, were : Motors, with flexible couplings 
on the ends of the shafts, hung from beams, length 6 ft. 14 in., 
width 4 ft., depth from under side of beams to centre of shaft 
2 ft. lin., total depth 4 ft. ; motors with rope drives standing 
on foundations or beams, lengch 8 fc 9 in., widih cf bod wih 
slide rails and adjusting screws 6 ft. 6in., height from foundation 
to centre of shaft 3 fc lin.. total һе 5 fe. 21n. The floor 
space required for a pair of cross compound 1,500 n.p. engines 
would be about 50 ft. by 30 ft., and for marine type verticals 
of the same power about 30 ft. by 33 ft.. but requiring a height 
of 50 ft. to 55 ft. from lower floor to the spring of the roof. 
Moreover, the space occupied by a motor is usua!ly loss than that 
required for a rope race. 

The cost of turbo-generator, condcnsing plant. switchboard, 
cables and motors was £8,495. The cost of a 1.500 1. H. P. engine 
and second motion drive will уату according to the tyne and 
speed of the engine chosen, Lut in most cases would be between 
£5,000 and £6,000. How far the excess cost of the turbine 
plant would be balanced by reduced cost of building would 
depend on the character of the building. But in calculating 
the working cost it must be remembered that the annual charge 
for depreciation of buildings is only about one-fourth of that 
advisable for machinery. 


is simple folly, unless all the municipal tramwavs were run by a 
large trust or company, and the successful ones made good the losses 
of the less fortunate. 

The first consideration of a tramways committee ought to be to 
make their undertaking financially sound, by the building up of a 
sufficient reserve and renewal fund. Their second consideration, 
to see that the travelling public is supplied with proper accommcda- 
tion and facilities. Their third, to see that роса conditions of lal.our 
are given to all their workers. And theirfourth consideration, to 
see that when the first three are complied with, the ratepayers who 
backed their bill and over whose streets they run their cars should 
have some return in the shape of contriLutions towards the rates, 
Do our committees do this? I am sorry to say many do not; 
the financial safety seems frequently to be their last consideration, 
and not the first. No fewer than 26 of our municipal tramways 
undertakings are to-day without апу reserve or renewal fund at all, 
whilst many of the others are far from satisfactory in that respect. 
In coming to this opinion I have not set up a high standard and then 
judged them by it; I have really taken a very low estimate of what 
in my opinion the reserve and renewal fund ought to be. 

By some committees provision is being made in their reserve fund 
for the depreciation of everything track, car sheds, rolling stock, 
machinery and overhead equipment ; whilst in others, and I believe 
this applies to most places, car sheds. rolling stock. machinery, and 
overhead equipment are kept up out of revenue, and provision is 
onlv attempted to be made in their reserve fund for track renew ls. 
It is from the latter basis that I propose to Judge the financial posi- 
tion of our municipal tramwavs. 

The loans for rolling stock are generally for 15 years, and I con- 
sider that, with eare, the life of the cars can easily be extended over 
that period, and the cost of so doing be a correct charge on revenue. 
After the 15 years have expired and the original debt is fully dis- 
charged, if then new cars are required a loan could be got to replace 
them. The same remarks apply to machinery and overhead equip- 
ment. The upkeep of these is also, in my opinion, a proper chirge 
on revenue account until the loan period has expired, апа then the 
committees are free to borrow again if need be. 


The track, however, is in а very different position. The money 
for its formation is borrowed over 30 and sometimes 40 years. 
While the foundation may last that time, I think everyone will 
admit the rails won't, and will need renewing long before thet period 
is passed. In towns that are hilly, or where a very quick service is 
given, the wear, I admit, is greater than on the level (to demonstrate 
this the author gives a list of the total amounts spent on renewals 
in a number of towns in which tramways have been running for 
from four to 12} years); at Glasgow the sum is £238,083, at Man- 
chester £224.932, at Liverpool £190,321. The whole of the cost of 
these repairs was provided out of reserve and renewal funds. In 
view of these figures, he asks how will the following 26 places renew 
and renewals fund is essential for sound finanee in connection with their track when it becomes necessary, seeing they have no in 
electric tramways, and considers that £200 per mile of track per annum fund at all :—Barking, Bexley, Blackburn, Bournemouth, Col- 
is a minimum provision. The question of 4d. fares and workmen’s chester, Doncaster, Dover, Erith, Glamorgan, Gloucester. Hands- 
fares and also of contributions to the rates are also discussed. worth, Haslingden, Heywood, Ilkeston, Lincoln. Lowestoft, Maid- 

—— stone, Nelson, Oldham, Plymouth, Pontypridd, Rochdale. Staly- 

During recent years municipal corporations have introduced | bridge, Wigan, Leith and Perth. 
many improvements for the benefit of the citizens, such as parks They would have been well advised if they had built up their 
and recreation grounds, art galleries, museums, free libraries, free | reserve funds, even though it had required a rate to do so. It 
schools, better lighting and watching, isolation hospitals, better | would have divided the cost over some vears instead of. perhaps. 
sanitation, &c. "This has resulted in the rates going up year by year having to levy a large rate later on, causing the ratepayers of the- 
in almost every district throughout the country. The corporations | future to make good this shortage. I expect it will be suggested 
cannot therefore be blamed for seeking new sources of revenue. | by some that when the time does come they can borrow again to- 
This many did, with the result that they secured the monopolies | relay the track, sceing that a certain amount of the original cost 
in their respective districts, such as gas, water, electric lighting. and | will have been paid off. Well, personally, I deprecate borrowing 
last, but by no means least, tramways. Whether these have generally again whilst the first loan is still unpaid. To do so only means 
turned out satisfactory from a money-earning standpoint 1$ very | to increase the charges against the undertaking, by adding fresh 
questionable. Personally, I agree with the endeavour, provided | interest and redemption to your already over-burdened systems. I 
always that it is conducted on ordinary business lines. consider, then, that at the very least provision ought to be made to 

There are some 88 corporations who at the present time own and | defray the above cost. It is satisfactory to see that about 67 of 
work their tramways, whilst there are some 86 others who own | the committees are attempting to do so. Many. I submit, do not 


them ; these are often a short length of line in small urban or rural place sufficient each year, thus their reserve and renewal funds are 


districts, which are rented or have a working agreement with larger | far from adequate. It is still very pleasing to know that they accept 
corporations or private companies to work in conjunction with their | the principle. d 


own lines. My remarks will, therfore, be confined to the 88 who are We ought, I suggest, to take an average life of 15 years for the 
at present working their own tramways. Of these, some 30 may | rails, It is generally accepted, I believe, that the net cost of relay- 
be financially sound, whilst the other 58 are either struggling to make | ing will be about £4.000 per single mile of track, but experience 


ends meet, or are kept going by the assistance of the rates. shows it is frequently higher. What I suggest is that a minimum 


Bulk figures, such as those published in November last by order | of £200 per mile of single track ought to be set aside each year, and 
of the House of Commons, are, no doubt, very interesting ; but to | it that amount was invested at 31 per cent., in 15 years you would 


lump figures together, and use them to prove success or otherwise. | have £3.800 for each mile of track. and thus be able to relav vour 


————— дандаа р ааа наадна a a ES a a . . " 

* Abstract of a Paper read before Municipal Tramways Association. rails as they were required. It must not be overlooked that ail s 
Brief reference was made to this Paper in our account of the recent | Money would not be invested during the 15 years, some of it wou 
Annual Conference of the Association. | be drawn out long before the time had expired, so that the above 


TRAMWAYS FINANCES AND POLICY.*) 
BY COUNCILLOR JAS. H. RODGERS. ..° 


Summary.—The author analyses the financial results obtained on the 
88 municipally operated tramways in this country. of which undertakings 
26 have no reserve fund at all. He shows that a substantial reserve 
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is c low figure. The reason I am keeping it smell is to demonstrate 
how few of our municipal tremways committees deem it necessary 
to reserve even this small amount. 

Lest year 34 tramways (the author gives a list of the towns) 
showed а loss on their vear's working. This is an increase of five 
over the previous vear. I greatly fear that the list will be consider- 
ably extended unless some of the committees alter their present 
policy of handing over all, or the greater part, of their surplus to 
the rates, and of granting further concessions to the public and their 
workmen. 4ovvB Ip TS 1 

The author next turns to the separate undertakings. and con- 
sidors how they stand financially. For this purpose he classes the 
diflerent undertakings under four heeds. In the first list he pleces 
30 tramway undertakings, which he considers are doing well. "l'hev 
are аз follows :— Birmingham. Bolton, Bradford, Burnley, Cardiff, 
Crovdon, Derby, Hudderstield, Hull, Leeds. Leicester. Liverpool, 
LCC.. Manchester. Portsmouth, Preston, Rotherham, Sheffield. 
Wa'sall, South Shields, Sunderland, Newcastle. West Ham, Wolver- 
hsinpton, Aberdeen, Avr, Dundee, Glasgow, Belfast. Nottingham. 
In only three cases (Sunderland, Nottingham and Derby) do the 
committees place less than £200 per mile to their reserve and 
renewal funds. 

The second list consists of 14 tramways, each showing fairly good 
results. In the author's opinion the committees in charge were not 
justified in peving the amounts thev did towards tho rates, teking 
into full consideration the low state of their reserve and rencwa! 


The undertakings are those at Blackpool, Вагу, Erdington, 


funds. 
Salford, : Nout he nd, South- 


Exeter, Halifax, Keighley, Northampton, ; 
amı (оп, Stockport, Warrington, Wallasey, York. 

The third list includes 16 tramways, all of whom show 5 surplus 
on the years work. but not sufficiently largo to allow of the pro- 
vision of £200 per mile of single track for the renewal fund. I 
therefore contend that unless that can be done, these tramways are 
not in a sound financial position. They are as follows :— Accring- 
toa, Ashton-under-Lyne, Brighton, Burton-on-Trent. Chester, 
Chosterfield. East Ham, Greet Yarmouth, Шога. Leyton, Newport, 
Plymouth, Reading. Rochdale, Walthamstow Kirkcaldy. 

The last list consists of 32 tramway undertakings which show no 
surplus at all; in fact, all but three are a ch*rge upon the rates. 
They аге :— Barking, Bexley, Birkenhead, Blackburn, Bourne- 
mouth, Colchester, Darlington. Darwen, Doncaster, Dover, Erith, 
Glamorgan, Golucester, Haslingden, Неумоса, Ilkeston, Ipswich, 
Kilmarnock, Lancaster, Leith, Lincoln, Lowestoft. Maidstone, 
Nelson, Oldham, Perth, Pontypridd, Rawtenstell, Southport, Staly- 


bridge, Swindon, Wigan. 


I think the last committees would do well to consider their 
position and see if the losses are not caused by having reduced their 


fares too low, and by giving other concessions which the moderate 
amount of traftic they carry does not warrant them in granting. 


The list given by the author contains a column showing the 
number of times the different tramways саггу the population of 
their towns in the vear. He says it is surprising to find such a small 
(гаће return, notwithstanding that many of the places have adopted 
the 14. fare stages which are supposed to increase traffic, if not 


(At Lancaster the population was only carried 32 times. 


receipts. 
whilst quite а number only 


at Colchester 41, and at Nelson 44; 


record from 50 to 60 times.) 
The author is a great believer in corporations owning and working 


their own tramways; but he also believes that when it is done, it 
ought to be done on purely business lines. At the present time it 
is almost impossible to do this. The members of the councils vote 
away the profits to the relief of the rates, irrespective of any future 
requirements in the way of renewals. This may please their con- 
stituents for the time being, and perhaps that is all thev reallv care 

about; but the time will undoubtedly come when many will have 
good cause to regret it. 

There are others who contend that the ratepayers ere not entitled 
to any financial assistance by contributions towards the rates ; that 
апу surplus should be used in giving better and cheaper facilities 
to the саг users, and їп granting extra good conditions of labour 
to the employés. With this policy I also entirely disagree; the 
ггАерзуегя, Г consider. for several reasons have a right to expect a 

“turn sooner or later ; the streets belong to them, and Бу placing 
the tramwavs in those streets thev give them а marketable value. 
No Corpuration possesses the right of disposing, without adequate 
consideration, of something that belongs to the ratepayers. Then 
again, the ratepayers backed our bills; without their security we 
would have been unable to borrow the money for the construction ; 
besides, thev are responsible for its repayment. It was the rate- 
payers who gave us permission to go to Perliament for the powers 
to establish the tramways; in short, they are the owners and we 
the trustees on their behalf. It is our dut y as such to see that the 


best is made of their estates Мо mane ge themfso that they will pws, 
their way, and when once placed on а sound foundstion, апу surplus ~ 
that there is ought to be handed over to the ratepayers 25 owners. 

I believe in giving every fecility possible to the public. consistent 
with the yield of an adequete profit; but ] do not sce why we 
should run ears at a loss. ог even at 2 loss of profit. for the sole benetit 
of the riding public, when frequently one-third or more of those 
using our cars тау be non-residents in our districts. Why should 
we run, Sav, а 5-min. service at a loss, if a 10-min. service could be 
run for a profit ? Or why should we have Jd. fares, when it per- 
haps takes а Id. fare to pay the cost? The! policy of some com- 
mittees would really make one believe they cannot appreciate the 
difference between a city like Glasgow. with its population of ove 
a million people, carried over 200 times every year, and a district 
with its 30.000 or 40.000 inhabitznts, whose population is only 
carried by the trams some 40 or 50 times in the vear. 

In no fewer than 12 towns where losses are made each vear, the 
committees have granted Jd. fares; whilst in six others, where the 
profits are not sufficient to make proper provision for track renewals, 
the committees have made the same concession. In only 10 places 
thet may be looked upon as financially successful are 4d. feres 
allowed: four of these are in Scotlend., which, of course, includes 
Glasgow, and four are in. Englond. viz.: Leeds, Sheffield. London 
County Council, and West. Hom, each serving very large popula- 
the remeiaing two are Stockport and Warrington, both of 
which, I feel sure, would have done better if they had never granted 
the concession et gll. In the numbers given above, I do not reter 
to workmen's cars, пог do Г include Manchester, with a cireular 
route with 14. sections on the outskirts of the city; or Halifax, 
Preston end Perth, with one short route only et that fare. 


This goes to prove very clearly, I think, thet Jd. fares onght not 
; even the larger 


tions: 


to be given. especially by smell tramway systems 
ones should be exceedingly careful before granting such f.cilities. 

The author next refers to what he considers another mistaken 
policy, nthe running of cars at cheap fares each morning. He notices 
in several towns thev allow all passengers to trav el at half the ordi- 
пагу fare up to 8 and 9 o'clock in the morning, issuing return tickets 
at the same rate in many places ; that, to his mind, is undoubtedly 
a great mistake and a decided loss to those undertakings. 

We all, I believe, excepting six towns, run workmen's cars; I 
wonder how many make them pay; very few, I should think, if 
any. lI do not say we ought not to run workmen's cars, but I do 


| contend that we ought to have a return from these cars, suflicient 


at least to pay the cost of working them, thev ought not to be 
а charge upon the undertaking. I am afraid very few can claim 
that those cars do pay their working expenses; in fact, I have 
little hesitation in saving that by far the greater number of our 
tramways are working these cars at & considerable loss. 

I fully recognise the difficulty there might be in correcting all 
this now that the concessions have been granted ; but in my opinion 
it is certainly worth the attempt ; especiallv ought this to be done 
by those tramways committees who are running their service at a 
loss. 


The author also refers to the question of the employés. Не 
thinks the recent unrest arises very largely from a misconception on 
the part of the men ; thev have got the idea, which is put forward 
by some members of the councils and others, that they ought to be 
the first and last consideration of the committees, and that the 
trams are а kind of co-partnership arrangement. 

The author finds that the wages and emoluments of tramway 
emplovés, who are generally drawn from unskilled labour, equal 
the net income of the skilled artisan. 

"hould it be the misfortune of any tramway to have a strike 
amongst its emplovés, the author hopes that the council will not 
repeat the action of the Leeds Corporation, and supersede the tram- 
ways committee by a special committee to deal with the men. Such 
action weakens the authority of both the manager and tramways 
committee. 

The author finally mentions another drawback tramways com- 
mittees have to contend against, viz., the would-be popular members 
of the council or committee, who are never happy but when advocating 


further concessions. 


—According to the 


World's Production of Aluminium. : 
" the world's 


“ Electrical Review and Western. Electrician, 
production of aluminium has risen fron: 11,50) metric tons in 
1905 to 34,000 metric tors in 1910. The distinctive feature 
about ih» a'umintum trade, ovr conte.rvorary remarks, is 


that it is in the hands of only 10 co-npantes. 
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THE NEW MANUFACTURERS' ASSOCIATION. 


Slowlv—all too slowly, we think—the forces of co-opera- 
tion are getting to work in the electrical industrv. The 
appeal of Mr. FERRANTI—first made at the Annual Dinner 
of the Institution of Electrical Engineers, and reiterated 
on Thursdav last at the inaugural dinner of the new 
Manufacturers’ Association—for a competition of excel- 
lence rather than a competition of prices is to be acted upon, 
and we hope it will be soon. In January next the British 
Electrical and Allied Manufacturers’ Association will set 
in order a new house; it will organise a new centre, around 
which 1t 18 confidently expected a united electrical industry 
willturn. Meantime the Exhibition at Olympia has served 
to attract general attention to the Association, and has pro- 
vided an opportunity for the leaders in electrical and allied 
manufacturing to meet under one roof. The inaugural 
dinner, mentioned above and reported elsewhere, was 
looked to as a means whereby these captains of industry 
should find common cause and proceed to consolidate the 
industry. The chief note struck by the principal speakers 
may be plainly interpreted as a call to arms. The ranks 
of the Association are not yet closed up. It was essential 
that there should be а more complete recognition of its 
aims and objects. “ Press home and harder than before 
the idea that co-operation is the crying need of the industry ” 
was doubtless the thought of those who organised the 
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gathering, and “we shall then be able to present a 


united front to the problems which face us.” 
This was done, and well done, at the dinner. 
some who looked for a detailed account, or it mav be even 
only an outline, of a new programme which would rouse 
them to the pitch of joining or re-joming the Association. 
If апу such felt, and still feel, a sense of disappointment 
which will delav their decision in the matter, we are inclined 
if merely for its 


There were 


to advise assistance to the Association, 
policy of co-operation, except in isolated cases. 

No definite steps have yet been taken in the electrical 
industry to secure real co-operation among manufacturers. 
Now is the time to give it a trial, and the first essential to 
its success is that the roll of the new Association be repre- 
sentative and complete. By no other means can any 
policy or programme be formulated. Members first, methods 
afterwards. There are the clearest indications that the 
Association intends to reform and promote a vigorous 
policy throughout the industry. Мг. FERRANTI said truly 
that there are no divergent interests in the industrv, that 
all the elements for successful and satisfactory trading are 
already in existence, and that thev опу require to be pro- 
perly marshalled in order that they may give the maximum 


Now, we think that evervthing else should be 


results, 
We appeal to manu- 


subordinated to this desirable object. 
facturers to sink all grievances, past and present, against 


the Association; to have only the ideal of combination 


and co-operation in view, and to support to the uttermost 
of their powers such policy as the Association may formu- 
late so long as it has the general good of the industry at 
heart. But let it not be forgotten that the Purchaser is 
the complement of the Manufacturer. 

Мг. A. BRUCE ANDERSON, in the course of his speech. 
dwelt upon buving abroad, and appealed to buyers to do 
this as little as possible. This is another wav of saving: 
do not encourage foreiga competition, or, if vou must, do it 
with a wry face and make up your mind not to do it again. 
This is, we think, neither the time nor the place to discuss 
the matter of foreign competition. We do not deny its 
presence in our midst, but we question that it 1s as potent 
as it is made out to be. There is alwavs self-satisfaction 
їп ascribing one’s ills to other people, but that provides no 


remedy. In a country such as ours, where manufacture 18 


not organised, the effect. of unorganised foreign competition 
13 not very apparent. It is met as one meets a stray wild 
animal, apart from its companions, hunting for food. We 
venture the opinion that the time to talk about foreign 
competition will be when a united phalanx of British 


manufacturers is presented to meet in the world’s markets 


its rivals across the seas. It is to secure this united front 


that the present Association is taking upon itself new duties 
which will give it renewed vigour in our particular industry. 

One other word should, we think, be said on this occasion. 
There is no burking the fact that there is too much show 
of petty jealousy among manufacturers. The Exhibition 
has unfortunately demonstrated this in many ways. The 
suspicion with which certain visitors are received by exhi- 
bitors is not in keeping with the ideal of co-operation so 
urgently propounded by the leaders of the movement. 


Until this unfortunate feeling can be broken down we shall 


make по real progress. ‘The day has passed for looking 
askance at one's rival in business, No man has a mono- 
poly of invention, and standardisation has already brought 
the process of manufacture to an economic level. The 
advantages which one manufacturer can gain over anothe 
are now so small that they do not justify even the most 


justifiable jealousy or suspicion, И is for this reason that 


co-operation is the best and only means for the further 
industry —advancement financially, 


advancement of the 
Too much cannot be made 


commercially, and technically. 
by manufacturers of the opportunity which they now possess 


to achieve this desirable end. 


REVIEWS. 


(Copies о? the undermentioned works сал be tad from THE ELECTRICIAN Office, post 
free, on rece pt of published price, aiding 8d. for books published ander 23. "Adi 


10 pe: coent. for abroad or for foreign books. ) 
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Outlines of the Theory of Electromagnetism. Ву С. Т. WALKER, 
F.R.S. (Cambridge, 1910; The University Press.) Pp. vili, +52. 


3s. net. 
This book might be described as mathematical electro- 


magnetism in tabloid form, for the treatment of the subject ts 
such that it isin places hard to follow the author owing to the 
brevity of the arguments. Possibly this defect is to а certain 
Чеитее due to the fact that the work is based on a series of 
lectures during which more detailed treatment was given. 
The book is intended for teachers and advanced students of 
mathematical physies, to whom it may appeal by presenting 
the subject т a new light —that of vector analysis throughout. 

The first chapter gives an outline of vecior methods, illus- 
trating the notation by deducing the vector forms of Green's 
and Stokes’ theorems. One could wish that this chapter had 
been longer, so that the book would have been more self-con- 
tained, as а good working knowledue of vector methods is 
essential before this section can be followed. But the author 
is to be congratulated on the way in which he has hrought out 
the superior conciseness of such analysis compared with the 
ordinary three dimensional analytical methods, 

With this introduction the book proceeds to examine the 
theories of Maxwell, Hertz and Lorenz. showing how Hertz’s 
idea of the mechanism necessary for Maxwell's theory fails when 
applied to the case of moving media. The electronic theory is 
then examined in detail, both for stationary and for moving 
media, and shown to succeed. where the other fails. The 
author states in his preface that he is largely indebted to the 
writings of Lorenz, but the chief interest of the book lies in the 
novel treatment. It is not a work which would be of any use 
to the engineer, and it could not be read hy anyone of scanty 
mathematical knowledge. But to those for whom it is in- 
tended it should prove instructive, in spite of its brevity. 


Е. J. Dykes. 
Factory Accounts: Their Principles and Practice. By E Garcke 
and J. M. Fens, 6th edition, (London, 1910 ; Crosby Lockwood 
& Son.) Pp. xxii. + 292. 63. nett. 

Thanks to the increased size of manufacturing und-rccakings, 
the creation of combines, the requirements of the Income Tax 
Acts and other causes, we have got past the davs when the hank 
pass book was practically the onlv book considered of impor- 
tance Бу the manufacturer; but there is still much to do to 
convince many of those interested in our industries of the need 
for, and value of. svstematised cost accounts. 

It will not. nowadays, be seriously argued that a knowledge 
of detailed costing is not both useful and advisable, as ex- 
perience has proved that the expense entailed in keeping a close 
and efficient check on the details of manufacturing costs is not 
lost, and those firms wliere а proper svstem is in force are not 
the least successful of their kind. 

We have many books which treat of the elements of the 
kecping of accounts, and although the title of the book would 
perhaps lead one to conjecture that it deals with the subject 


t —— чь 


64 


of factory accounts from the keeping of stores and costs to the 
drawing up of the balance sheet, the authors assume that the 
reader has an expert knowledye of the elements and of the 
commercial books, and thev deal mainly with the method. 
accounts and forms required in an up-to-date workshop or 
factory, a field which was formerly much neglected by the pro- 
fessional accountant. 

The fact that the demand for this book has necessitated the 
Issue of a sixth edition is im itself good evidence that a want 
has been mot, and that the method of treating the subject is one 
which meets with favour. Advantage has been taken of this 
issue to revise thorough!y and considerab'v extend the former 
edition, and we are pleased to observe that several points which 
we considered had been overlooked m the last edition have now 
been made good. 

The book is divided into nine chapters and deals with the 
employment of labour and the payment of wages; the pur- 
chase and consumption of material and stores; the prime 
costing and disposal of the manufactured article ; the alloca- 
tion of the cost of provision and use of machinery апа of 
indirect. or incidental charges; the relation of fixed capital to 
stock and the methods of remunerating labour. То fhese 
have been added useful appendices on the nomenclature of 
machine details, the Income Tax Acts, the racing of factories, 
insurance of boilers and against fire; and the book also includes 
a glossary of terms and a large number of specimen rulings wiih 
several diagrams showing the relation between the various 
books and forms recommended. 

The treatise has been mainly written for accountants and 
manufacturers connected with large undertakings, but the 
practical man will find little difficulty in adapting the forms for 
smaller concerns even though so elaborate a system would not, 
perhaps, be necessary or even feasible, 

Much useful information can be obtained from a perusal of 
the book, but we think its value would have been still further 
enhanced if the card system of costing had been fully gone into. 
It is quite true that the merits of this svstem have hen some- 
what overrated, but, alihough the authors have little to say 
about it, the method has its value and is much in vogue in 
many different trades. J. J. H. 


Foreign and Colonial Patent Гама. By W. С. FAIRWEATHER. 
(London; Сопу & Co.) Pp. хи. +279. 10s. 6d. net. 


For some time past many have felt the want of a work of 
moderate length which would give an accurate summary of 
foreign and colonial patent law and practice, and in compiling 
the present volume the author, who is a well-known patent 
agent, has rendered. good service to inventors, manufacturers 
and others who are interested. in the protection of inven- 
tions and other industrial property in foreign countries, The 
work is divided into two parts. The first division, which ex- 
tends to rather more than 100 pages, gives a fairly complete 
summary of the patent law and practice of the British colonies, 
protectorates and dependencies ; and in the second part. which 
consists of about 150 pages, an attempt is made to give similar 
information 1n regard to the United States of America and other 
foreign countries, Altogether, there are 130 eniries relating to 
colonies and foreign countries. Many of these are, however, 
of small importance to patentees, and in some cases there 15 no 
patent law to comment upon. Therefore, we think that some 
of the minor entries might have been omitted or the information 
mieghi have been given in tabular or other form, so as to enable 
further space to be devoted to a discussion of the patent law 
and practice of the more important industrial countries. So 
far as it extends, the information given is fairly accurate, 
and in most cases 16 18 sufficient for business purposes. 
Occasionally, however, the abstract of the legal position is very 
meagre ; for examp'e, about half a pave is d voted to Egypt, 
which has no special patent law. The author states, truly 
enough, that the Mixed Tribunals supp!y the omission in an 
indirect way, but we think it should also be stated that the 
patentee is usually given the same protection as in his country 
DÍ origin. However, this is the first edition of a work which 
possesses бн ерды merit and one which must have entailed 
& large amount of labour т compilation, but we hope that 
future editions will be expanded in the direction indicated. 
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STUDIES IN LIGHT PRODUCTION.* 


BY R. A. HOUSTOUN, M.A., PH.D., D.SC. 
(Lecturer in Physical Optics in the University of Glasgow.) 


(Continued from page 19.) 


Summary.—In these studies the author deals with the theory of light 
produetion, the scope being brietly indicated by the following contents : 
(1) The distribution of the energy in the spectrum and the measuring of 
efficiency. (2) The importance of “ black body ” radiation and the 
ex periment: M realisation of the black body. Comparison of the energy 
curves of a black body and of platinum, and the variation of the position 
of maximum energy with temperature. (3) Mechanism of Наше, and 
the temperature, energy and efliciency of flames. (4) The Welsbach 
mantle and ве lective radiation, (5) Radiation and eflici iency of the 
carbon glow lamp. (6) Physical properties and temperature of the are. 
(7) Temperature and energy curves of the Nernst glower. (8) Efficiency 
of the metal filament. (9) The mercury are and its difticulties. (10) The 
light of the future and the possibility of obtaining “ cold light.” 


No. 6.—TuHE Авс. 


If two carbon rods are connected with the terminals of a 
battery of storage cells, во that their difference of potential 1s 
about 80 volts, and if the ends of these rods are pushed together 
and then drawn apart, а bright discharge characterised. by 
intense light and heat passes from the one carbon to the other. 
This is the electric аге, which dates from the beginning of last 


century. И has been the subject of a great number of inves- 
tigations, but its phenomena are extremely complicated. and 


by no means vet fully understood. 

If an image of the are 1s thrown on a screen bv a lens and 
examined, it is found that the exiremities of the carbons, 
although similar to begin with, soon begin to show differences. 
The end of the positive carbon. becomes hollowed out into 
a crater-like depression, while the end of the negative terminal 
becomes pointed, Both the carbons are consumed bv the are, 
the positive one twice as fast as the negative. Much the 
greater portion of the light comes froin the positive electrode, 
less from the negative, and very hitle from the space between 
the carbons. The latter is filled with an egg-shaped violet 
coloured vapour, which seems to spring from the crater, sur- 
rounded bv a blue layer which 15, in. Из turn, surrounded by 
yellowish flames. 

It has been shown that if V denotes the P.D. between the 
terminals and / the length of the are, the relation 

V=m+nl 

holds, m and n being quantities that vary with the current. 
For carbon electrodes in air at atmospheric pressure, m is about 
39 volts. If metal electrodes are used, т varies with the metal, 
being less the lower the temperature of volatilisation of the 
metal. Hence the preduct of т and the current. probably 
roughly represents the rate at which work is done in volatilising 
the metal. There is a considerable fall of potential in the arc 
close to the anode, a smaller one close to the cathode and a 
gentle potential gradient т the intervening space. T 

If the current becomes too large the P.D. between the elec- 
trodes falls, hecoming constant for further increase of current, 
and the lamp begins to hiss. Hissing is caused bv the crater 
becoming too large to occupy the end ouly of the positive 
carbon and bv its therefore extending up the side. 

Besides the P.D., length and current, the nature of the are 
depends on the material and shape of the carbons, the ballast- 
resistance in the circuit, and the nature and pressure of the gas 
in which it burns. It would lead too far. however, to study 
the influence of these factors, aud we shall proceed to consider 
tle arc as an energy transformer. 

It receives energy from two sources: (1) Work done by the 
current, and (2) Heat of combustion of the carbons. The latter 
may be neglected in comparison with the former. In the case 
of an arc experimented on by L. В. Marks (7 n Enclosed 
Are Light,” THe ELECTRICIAN, Vol. XXXVIII.. p. 615, 1896), 
which may be regarded as typical, the power consumed in 
watts was 498-69, the carbons were 11:11 mm. in diameter, 
the consumption of positive carbon was 11-556 mm. per hour, 
and the consumption of negative carbon 8-077 mm. per hour. 


* Allrights reserved. ‘These contributions. am nplified. . will be published 
shortly in “The Electrician " Series. 


65 


THE ELECTRICIAN, OCTOBER 20, 1911. 


Within recent years the arc has been improved in three 
directions. First of all the carbons have been enclosed in a 
globe which fits tightly and restricts the supply of air. This 
lengthens the life of the carbons and diminishes the cost for 
attendance. It should also diminish the convection energy 
loss. Of course, at the same time light is absorbed by the 
globe. If the glass is clear at least 10 per cent. of the total 
light is absorbed, and if it is ground at least 20 per cent. Then 
the carbons have been mounted inclined to one another, with 
the poles pointing downwards instead of coaxially, and the 
efficiency of the are has been increased bv impregnating them 
with different substances, giving a coloured flame. 

It is easy to see the advantage gained by having the carbons 
inclined to one another with the are passing between the lower 
ends: the crater is no longer obscured by the negative carbon. 
The light given by the ordinary are varies in different direc- 
tions, and it has been shown that for any direction it is pro- 
portional simply to the amount of crater visible in that direc- 
tion multiplied by the cosine of the angle between the direction 
and the axis of the carbon. If the negative carbon is placed 
at the side, the crater still forms on the end, and its light is not 
appreciably absorbed bv the negative carbon. 

In the pure carbon arc the are itself contributes a very small 
proportion of the light. We are here dealing with the tem- 
perature radiation of a solid bcdv. the positive carbon, the case 
being analogous to the candle flame and the glow lain», the 


radiating substance being solid carbon and the main difference 
But in the are in which the carbons are 


If we take the density of the carbons as 2-2 grammes per cubic 


centimetre, the mass consumed per second 13 
д. LLP 1-9633 « 2-2 

22 « 007 | 

I have not been able to find the heat of combustion of arc 


earbon, but it is probably less than the value for coke, which is 
Hence, owing to the combustion 


grammes, 


6,900 calories per gramme. 
of the carbons, less than 
2 21.0492 52. › y dee 
Лх х] in Pin + 6,900 v 4 2 3.47 joules 
2- x 607 
are liberated per second, and this is small in comparison with 
498-69. 

The are loses energy by conduction, convection and radia- 
tion. ] know of no data on the conduction and convection 
losses; they must be large. Owing to the way the carbons 
heat пр. much dark heat must be radiated from the whole of 
their surface. Light is radiated only from their poles. 

The temperature of the poles is of interest. Sir Wm. Abney 
stated in 1881 that with given carbons the brightness of the 


erater 18 constant, being apparently due to the temperature 
И Бу no means follows that the 


at which carbon. vaporises, 
light we receive from each square millimetre of crater surface 
is constant, as some may be absorbed Бу the vapour of the arc. 
Bv the photometric method already described, Le Chatelier 
found 4.100 C. for the positive carbon for all lamps, no matter 
what the current. was, and 3,000 C. for the negative carbon 
(^ Nur la mesure optique dos temperatures élevées," ©“ Journal " 
de Phva. (3), 1, pp. 185-205, 1892. Violle determined the 
temperature by an original method (J. Violle, " Nur la tem- 
perature de Pare elecirique," “Comptes Rendus.” 115, pp. 
1273-1275, 1892. " Lumière et chaleur de Pare.” “Journal ” 
de Phys. (3), 2. pp. 545-552, 1893). The carbon was filed 
away round about, а short distance from the end. As soon аз 
the end attained its usual brightness it was knocked ой by a 
light blow, fell into а water calorimeter and the heat given out 
was measured. To complete the determination we require to 
know the specific heat of carbon right up to its melting point. 
Violle found that a gramme of carbon gave out 1,600 calories 
in cooling from the temperature of the arc to 0 C. and that it gave 
out 300 calories т cooling from 1.0007€. 400 С. Assuming that 
ароуе 1.000 C. the specific heat had the theoretical value 0-52 
caleulated from Dulong and Petit's law, he obtained 3.500°C, 
for the temperature of the positive carbon. Le Chatelier 
(^ Remarques sur la chaleur specitique du carbone,” “ Comptes 
Rendus,” 116, рр. 1051-1052, 1893) called attention to the fact 
that the specific heat was not constant above 1,000 €C..— Violle 
thereupon determined the specific heat of graphite above 
1.000 C., heating it in an electric oven, determining its tem- 
perature photometrically avid also calorimetrically by means of 
a piece of platinum or iridium (7 Chaleur specifique et point 
d'ebullition du carbone," " Comptes. Rendus,” 120, pp. 868- 
869, 1895). He found the temperature of volatilisation of 
graphite to be 3,600 (C. 

Lummer and Pringsheim find that the maximum of the 
energy of the are lies at 700. Its temperature, therefore, 
Is 3,480°C. if it radiates like platinum, or 3.930-(. if it radiates 
like the perfect black body (" Verh. deutsch. phys. Ges.," 
1, pp. 215-235, 1899). This result, of course, refers to the 
anode, as much the greater proportion of the light comes from 
there, probably 85 per cent. 

Only one determination has been made of the radiant 
efficiency of the are, that of И. Nakano, described by Mrs. 
Ayrion m ©“ The Electric Arc," p. 369. He used a water filter 
method, similar to Merritt's, and found that with various kinds 
and sizes of carbons the value varied 1-8 to 19-8 per cent. 
The 45 testa he made gave an average value of 10 per cent. 
His method would give a result considerably too large. If the 


one of temperature. 
impregnated with chemicals, the flame are, conditions are 


different. Here the bulk of the light is given by the flame, 
by the calcium oxide, or whatever the impregnating substance 
is, and we are probably not dealing with temperature radiation. 

There are no daia on the luminous or га апе eflicescv of the 


flame arc. 
(To be continued.) 


INAUGURAL DINNER OF THE BRITISH ELECTRICAL 
AND ALLIED MANUFACTURERS’ ASSOCIATION. 


The preliminary work in the reconstruction of the Naiional 
Electrical Manufacturers’ Association appears to be making 
satisfactory progress, The launching of its fortunes in a vessel 
bearing a new name was successfully accomplished at an inau- 
gural banquet presided over by Mr. S. Z. de Ferranti ai the 
Hotel Cecil on Thursday last week. The gaibering was 
over 300 strong and representative in everv wav of elec. 
trical manufacturing interests. The function was mainly 
Intended to concentrate attention upon the Asscciaiion and 
to bring the advantages of co-operation in manufaciure pro- 
minently before the electrical industry as a whole. The Asso- 
ciation was fortunate in securing the co-operation in the chair 
of Mr. Ferranti, for he was only acquainted of the dinner by 
wircless on the boat upon which he was returning from а 
visit to the United States. By dint of a policy of hustle Mr. 
Ferranti reached London just in time. 

The Olympia Electrical Exhibition was considered to be a 
favourable gathering together of the manufacturing clans from 
which a sufficiently representative number of manufacturers 
could be drawn for the purposes of the Association. Wich 
the new name of the Association we do not propose to deal. — Ii is 
sufficiently indicative of the scope and purview of the Associa- 
tion, and it may be regarded as opening the way towards some 
definite policy Бу which British electrical manufacturers can 
be brought into line with each other. 

The guests at the inaugural banquet included :— 

Messrs. A. Bruce Anderson, О. Н. Beldwin, А. F. Berry. Н. Berry. 
W. W. Blunt, B. Brordhurst, Н. W. Butler, T. О. Cell: nder. J. С. 
Chamberlain, Н. W. Clothier. Copt. Muirheed Collins, C.M.G., Licut.- 


arc were a perfectly black body at the temperature of the crater | Gop Montagu Cradock. W. Н. S. Craven. D. N. Dunlop. Emile 
Garcke, T. J. Grainger, James Grey. J. MeDoneld Henderson. M.P., 


obeying Wien's radiation law, its radiant efficiency should be 
Hugo Hirst. H. V. Kilvert, Р. А. Lange, H. С. Levis, В. Lonebotiom, 


about 30 per cent. 
Data for a prismatic energv curve have been given by R. К. Morcom. L. Murray, F. H. Nalder, Mejor W. А. J. O'Meara, 
C.M.G., С. A. Park, G. Е. Pingree, M. Railing, G. Scott Ram. W. W. 


Langley (7 Phil. Mag.” (5), 29, 1894, p. 51). 
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Rutherford, W. H. Scott, Н. C. Siddeley. Alex. Siemens. O. H. Smith. 
В. T. Smith, W. О. Smith, C. P. Sparks, W. T. Stubbs, James Swin- 
burne, A. T. Turney. F. J. Walker. 8. D. White, А. D. Williamson. 
А. P. Wood. 

After the loyal toasts had been honoured Mr. 8. Z. DE FERRANTI pro- 
posed the toast of the Association. He felt that if he were an electrical 
manufacturerer he could not speak with the same degree of freedom as 
he did as the President of the Institution of Electrical Engineers. In 
that position he wasable to say things which he would not otherwise be able 
to say. He knew. as everyone else knew. that the industry was not as 
prosperous as it might be. Не felt. however. that there were no divergent 
interests in the industry. He saw no reason why those interests should 
not be consolidated to mutual advantage. He was pleased to notice 
amongst. the guests representatives of the best buyers in the industry. 
He thought that we should make little or no headway towards the сар- 
ture of the foreign market unless the ridiculous position taken up by the 
manufacturer in this country was altered. The time had gone by for 
manufacturers to seck each other's destruction, with the only object in 
view. that of gain, which singularly enough never came. He regarded the 
gathering as especially auspicious because it had been the means of bring- 
ing so many of them together. They would be able to know each other 
and to get to know even more. He appealed for a competition of excel- 
lenee rather than a competition of price, 

Mr. Е. Н. NarpEn (Chairman of the Association), in reply, outlined 
the progress of the N. E.M.A. since its establishment some eight or nine 
years ago, and the steady growth of membership. He thought that good 
and useful work had been done. In particular he referred to. the in- 
fluence of the Association upon railway rates, and to the organisation of 
local exhibitions. Now, what they needed was a large intlux of new 
members. The Association articles would be revised, and though a 
larger subscription would be asked, at the same time ап Association such 
as theirs could not possibly make headway without money. 

Mr. А. BRUCE ANDERSON, in the course of a lengthy speech in which 
he proposed the toast of * The Industry,” said that he saw no reason why 
the electrical industry should be placed second to any other industry. 
He realised that the electrical industry owed its position to the influence 
of the larger industries. To use his own words " We are all in it together, 
we may not have started together. we may not finish together, but of one 
thing l am perfectly certain, and that is if we do not work together we 
shall never achieve the greatest of our possibilities." He wished to re- 
move the barrier, which after all was а purely imaginary one, between 
buyer and seller. All were buyers, and all were sellers. The majority 
had to buy as much as they sold, and in the case of the manufacturer he 
regretted at about the same price. There was a class of buyer who at 
the mere mention of any manufacturers’ association conjured up ideas 
of trusts and combines. They considered that in order to frustrate these 
evil designs they must buy not only outside the manufacturers’ associa- 
tions but outside that greater association of their fellow-countrymen and 
buy abroad. He knew that the buyer considered that his power to buy 
abroad was a necessary weapon to keep a check upon the arrogance of the 
manufacturer. Не felt, however, that that contingency was so remote 
in this country that it was not worth while to stop to discuss it. It was 
impossible to go on buying in a market in which one could not sell, and 
he did not know of any industry better situated than the electrical indus- 
try for understanding this simple fact, which only became abstruse И 
national or Imperial significance were attached to it. He considered that 
the electrical industry should be one and indivisible. The interests of 
buyer or seller, user or maker, could not be divided, and having got so far 
in the work of co-operation as to establish а manufacturers! association 
the question was naturally asked what was that association going to do 7 
In answer to this question he felt inclined to follow the lead of a cele- 
brated politician and say ° Wait and See." He thought, however, that 
the intentions of the Association might be best summed up in a sentence 
taken from the letter of one of the applicants for the position of Secretary. 
This read: “ The tendency of modern industrialism is to temper compe- 
tition by conference." That would be the motto of the new manufac- 
turers’ association. There were scores of questions which were of vital 
importance to every class of manufacturer, and there could be no doubt 
that these questions would be best dealt with by the Association. Не 
hoped that something would be done to strengthen the manufacturers 
in the country, and if this object was achieved it would strengthen the 
industry as a whole, and would provide a store of energy to fight for work 
in the large markets of the world. The whole question took upon itself 
a national and Imperial importance, but he could not then discuss that 
particular aspect. He believed in the old saying that heaven helped 
those who helped themselves, but the individual, however magnificent 
he might be, could not ultimately triumph against combination even 
though the combination be that of inferior forces. He thought it was 
greater wisdom to realise that they best helped themselves who helped 
one another. He thought they should get to know one another better 
and cease glowering at one another and see if their eyes could not be 
turned outward and if they could not themselves stand four square. He 
recalled the fact that a British square was a difficult thing to break. It 
was in this spirit that the council of the Association intended to go for- 
ward and for which they depended on the hearty co-operation of the 
manufacturers throughout the industry. 

Mr. JAMES SWINBURNE, in reply to Mr. Anderson’s speech. said that 
ла а consulting engineer he felt in complete agreement with the views 
which had already been expressed on the subject of co-operation. He 
found that of the great bulk of catalogues which eame into his office none 
of them were similar in size or style, and he experienced great difticulty 
in keeping these lists on file. He deprecated the influence of Parliamen- 


tary Committees on public undertakings and especially on the subject 
of profit-making. 

The toast of Тһе Guests”? was proposed by Мг. H. Hirst, who in the 
course of his remarks said that manufacturers had to blame themselves 
for the position in which they stood in regard to selling prices to the publie, 
It was, he thought, а mistake to be too anxious to go direct to the public 
and leave out the interests of the middleman. who required consideration 
at all times. 

The toast was replied to by Major W. A. J. O'Meara and Capt. 
Мтавнелр CorriNs, Secretary of the Commonwealth of Australia in 
Great Britain. 

The proceedings terminated after the toast of © The Chairman " had 
been proposed by Mr. В. Loxcnorrom and duly honoured, 


TESTS ON A 3,000 kw. OERLIKON TURBO-GENERATOR. 


Last vear the Oerlikon Compony. received from the Société 
Lyonnais des Forces Motrices du Rhone 2n order for a 3.000 kw. 
turbo-generator for installation in the stand-by central station at 
Cusset-Villeuxbanne. The officiel tests of this set have recently 
taken place, and the following partieulars will doubtless prove of 
interest, 

The turbine is constructed for a steam pressure of 15 atmospheres, 
a steam temperature of 350 C., ond a speed of 1.500 revs. per min. 
The generator was specified io give a continuous output of 3,000 kw.. 
at à power factor of 0.65. and 3.500 kw. for two hours, at the same 
power factor. The excitation current is supplied by а separate 
machine. 

The condensing plant is of the Paris Westinghouse Co.'s make, 
consisting of a surface condenser and rotary air, circulating and 
foree pumps, the three latter being direct coupled to a 72 B.H.P. 
Oerlikon steam turbine, running at a speed of 1.500 revs. per min. 

The official trials were carried. out at the works of the Société 
Lyonnais des Forces Motrices du Rhone, with the assistance of the 
" Association pour la Surveillance des Chaudières a уоп.” In the 
following particulers of the tests the measured condensed. steam 
includes the steam consumed by the small turbine driving the 
pumps. 

The electrical measurements were made by means of precision 
wattmeters, calibrated after the tests by the leboratories of the 
Swiss Electro-Technical Institution in Zurich. The condensed 
steam was measured by means of carefully calibrated tanks. 

The steam of the condenser pump turbine is, as already mentioned, 
included in these figures, and the tabulated values cannot therefore 
be compared, without edjustment, with the figures usually recorded 
at official trials; and, in making comparisons. it must be borne in 
mind that the power factor at which the generator worked was 
exceptionally low. The influence of the power factor can be easily 


Number of Test. 


= — 


1 2: 3 | 4. 
Duration of trial in minutes...... | 120 120 120 | 40 
Load (in fractions of full load)...: 1/2 1j? 1/1 Г 6/5 
Revs. per min. ..................... 1.510 1.509 1.506 | 1.507 
Steam pressure at the turbine, ш 14:0 +1 o0 140 13-8 
atmospheres | | | 
Temperature at inlet in degs. C. 347-9 351-7 350-3 34075 
Steam pressure in front of second: 38 3.8 11:0 12:33 
set of nozzles, in atmospheres 
Temperature of exhaust steam, 10-1 19:5 26-4 29:5 
measured at low-pressure end | 
of turbine, in degs. C. E | 
Vacuum on condenser in percent. 9783 07:80 | 975 97:1 
absolute m 
Total steam consumption in lb.| 20.827 ` 20,779 35,799 | 45,749 
per hour, including steam con- 
sumption of 72 p.n.r. turbine | | 
Three-phase energy in Kw.......... 1558 0 15949 | 31656 | 3574: 
Power factor Lesage naa T) O67 19 | 0665 07115 


Steam consumption per kw.-hour 13°37 1b. 12-80 Ib. 
at above power factor, includ- 
ing eondenser work but ex. 
eluding excitation 


Energy consumption for excita. 18-48 kw 


13-02 №. 12-25 Ib. 


18:57 kw 21-12 kw 22-88 kw 
tion at unity power factor | | | | 


Steam consumption рег kw.-hour 12-38 №. 12.3215. 11-621. 12-191Ь. 
at unity power factor, inelud- 
inp excitation energy but ex. | 
cluding condenser energy 

Efficiency of generator............. 39-50) 139-600 8302 03:555, 


Steam consumption рег B.H.P. 8-161Ьһ. | 8-12 Ib. | 1:94 lb. | 8:40 №. 
hour | Л 
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ascertained, however, for half load from the figures (tests 1 and 2), 
the generator in the case of unity power factor working on a water 
resistance. If the difference in the temperaturc interval is taken into 
account, the steam consumption for half 1024 at power factor 0-675 is 
2:2 per cent. greater than thet at unity power fector. At higher 
loads the adverse influence of the low power factor is, of course, 
greater, and allowance must be made for this in considering the 
figures for full load and overload. 

It was somewhat difficult to ascertain the steam consumption 
excluding the work done in condensing. Careful measurement, 
however, showed that at full load the turbine-driven condenser 
pumps consumed 3:3 per cent.. at Ва loed 6 per cent., and at over- 
load about 2-9 per cent., of the total ste»m consumption; these 
values are considered rather low for turbine-driven pumps. 

The energy consumption for excitation at the non-inductive load 
(test 2) was actually measured, whilst for tests 1, 3 and 4 it was 
caleulated. 

If the influence of the low power factor, of the power used for 
condensing and for excitation аге taken account of, the makers claim 
that the steam consumption represents probably the lowest figure so 
far recorded for units of the size in question, and designed for similar 
conditions. In this connection it must not be forgotten that a 
generator built for à power factor of 0-65 hid naturally to be designed 
abnormally large, so that it is probable the steam consumption 
figures would have even been improved if the machine had been 


designed for the usual power factor of 0-8, 


THE “ТНЕКОГ ” COOKER. 


— —— 


It is just over two veers ago since we described the ** Therol " 
heater in the columns of THe Evecrrierax. The principle on 
which this apparatus works is, of course, well known to our readers, 


- 
LIP 


Ес. 1.—GENERAL VIEW OF THE “ THEROL © COOKER. 


and since the equipment has proved successful, they will not be 
surprised to learn that Messrs. Spagnoletti have applied the same 
idea to cooking apparatus. Asin the case of the heater, the cooker 
provides г, constant. load on thesupply authority's mains throughout 
the 24 hours, so that a very low price per unit should beobtainable. 

‚А general view of the “ Therol " cooker, which is now being exhi- 
hited in the gallery at Olympia, is given in Fig. 1. while Fig. 2 is a 
section and plan showing the internal arrangements. Like the 
water heater, the electrical p»rt of the “ Therol " cooker consists of 


| a cast-iron heating block and wire unit, which forms a constant load 


on the supply authority's mains. This heating block is almost 
entirely surrounded һу a cast-iron vessel containing water. while at 
the bottom it communicates with a hot-air pipe that supplies heat 
to the oven. What mav be called the heating chamber is insulated 
from the hot-air pipes, the oven and the outer air by lavers of mag- 
nesia lagging, as shown in Fig. 2. 

When no cooking of any kind is taking place, both the regulating 
heat dampers are closed, while the cocks admitting the steam to 
the utensils on the top of the oven are also shut. When it is desired 
to cook something in the oven the regulating heat dampers are more 
or less opened and a flow of hot air then circulates round the oven. 
This circulation is assisted by means of the small coil, which can һе 
seen on the left-hand side of Fig. 2. "This coil is switched т auto- 
matically, whatever amount the dampers are opened. The cooking 
in the oven is therefore done wholly by hot air, the heat energy 


being provided electrically from the heater. 
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Fia. 2.—SEcTION AND PLAN OF THE ‘‘THEROL " HEATER. 


In the same way any cooking that is done in the stew pans. por- 
ringers or kettles on the top of the oven is effected by steam, but the 
utensils employed are of а specie! type. They are fitted with outer 
jeckets which are in free communication with the steam supply pipe 
shown on the top of the oven. If it is required to boil a kettle, this 
is placed over the steam-supply pipe and the appropriate cock 
turned on. А jet of steam from the heater then surrounds the 
inner vessel of th^ kettle, and the water is quickly boiled. Тһе 
condensed steam returns to the water tank through a waste pipe. 
This oven can, of course, be used in connection with grills or other 


similar cooking apparatus, provided the consumers maximum 
demand is not exceeded. This in the case of the oven is fixed at 
300 watts. The same arrangement is, it will be remembered, 


employed with the heater. 


Messrs. Spagnoletti are also showing at Olympia an equipment 


known as the oftice “ Therol." This consists essentially of a small 
heater by whose means a constant supply of hot water can at all 
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times be obtained at а low cost in an office. Such a heater can 
easily be used in connection with the lighting, so that the consumer 
thus knows beforehand exactly what his electricity bill will cost him 
per annum. 

It is interesting to note that many supply authorities are quoting 
very low rates to consumers using ** Therol " heaters and cookers, 
0-54. per unit being about the average. At this price a 24-hour load 
on а “ Therol " cooker would cost 31d. per day and would provide 
cooking for an ordinary-sized family at а much less cost than the 
ordinary methods used at present. 


ELECTRICAL INSTRUMENTS AND METERS 
AT OLYMPIA. 


(Continued from page 30.) 


Messrs. GAMBRELL Bros. on their stand in the gallery have an in- 
teresting displey of electrical apparatus. Among recent additions 
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| r CAMBRELL BROS., 


The most interesting exhibit of the LESKOLE CoMPANY is an indi- 
cating and recording steam-meter. The method employed is that 
of measuring the drop in pressure caused by a disc inserted between 
two flanges of the steam pipe, and having a bore slightly smaller than 
the internal diameter of the pipo. This difference in pressure is 
indicated on a mercury gauge. For many purposes it is required to 
know the total amount of steam over any period. To do this a large 
number of platinum contacts are fused into the glass limb of the 
differential gauge, and communicate with а serics of resistances, 
which are short-circuited as the level of the mercury rises. Ап 
accumulator in the circuit sends current through an electricity meter, 
from the readings of which the total Ном of steam can he ascertained 
by multiplying by a constant depending on the steam pressure. A 
voltmeter and regulating rheostat also form part of the equipment, 
the rheostat being first adjusted according to the voltage of the 
accumulator used. А recording instrument can be employed if a 
graphic record of the weight of steam is required. The instruments 
are illustrated in Fig. 22 herewith, and the throttling disc, mercury 
gauge, &c., in Fig. 23. 
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Fic. 20.—THERMO-ELECTRIC POTENTIOMETER OF MESSRS. GAMBRELL BROS. 


to the instruments manufactured by this firm is a thermo-electric 
potentiometer. This has a range of 0-5,000 microvolts with one 
accumulator, and a proportional increase with increase of battery 
power. The apparatus has been designed in conjunction with Dr. 
L. Lownds, and is illustrated in Fig. 20. A feature of this potentio- 
meter is that nodiagram is necessary, as the connections are lined out 
on the surface, and the terminals are lettered. The resistance of the 
accumulator circuit AA is adjusted by comparison with a standard 
cadmium cell to give a fall of 1.000 microvolts per ohm. 

The latest form of Messrs. Gambrell's discharge key is shown in 
Fig. 21. This has a locking spring which eutomaticelly fixes the 
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91.—NEw DISCHARGE KEv OF MESSRS. GAMBRELL Bros. 


conducting arm in the “ charge," “ discharge,” or “ insulate ” posi- 
tion. When at “ charge," the arm will fly to “insulate " or “ dis- 
charge," or any position can immediately be obtained as desired. In 
another pattern of this switch the conducting arm flies into the insu- 
lete position as soon as released. 


A number of other interesting epperatus are also shown on this 
stand, including distance thermometers, draught gauges, and a le^k 
detector for steam traps. The lest-mentioned detector is fitted 
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Fic. 22.—RECORDING APPARATUS OF TiE LEskoLE SrzAM METER. 


in the discharge pipe from the trap. and shows at a glance whether 
the trap is in perfect order. The detector contains a glass window 
through which the operation of the trap can be observed. If any 
leakage of steam takes place the window becomes obscured. 
Among the users of these detectors are the Wolverhampton 
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Corporation ‘electricity works, the Hull Corporation electricity 
works and the Lanarkshire Tramways Co. 

In the Leskole distance thermometers two distinct systems are 
used. according to the temperature to be measured. For readings 
up to 900^F. the electrical resistance of small coils of very puro nickel 
wire is employed as the medium ; whilst thermo-electrical elementa 
are used for very high temperatures and very low readings down to 
300°F. The resistance elements are usually made in the form of 
small coils, mounted in various ways. Fig. 24 representa the type 
recommended for water under pressure, steam, &c., the apparatus 
being guarded by steel tubing and provided with screwed collars. 


= Fic. 24.— RESISTANCE 
Рю. 23.—DIAGRAM SHOWING ARRANGEMENT р. Sea aden | 
OF THE LEsKoLE STEAM RECORDING RENE de n " 
APPARATUS. ее 


In the case of the thermo-electric type, an iron-constantan clement 
is utilised up to 1.100^F., one of carbon and nickel up to 2,300 F., 
and for the highest temperatures up to 2,9007 F. platinum-rhodium 


clements are employed. 

Messrs. NALDER Bros. & THOMPSON have a comprehensive exhibit 
of electrical measuring instruments, including those for measuring 
current, pressure, power, power-factor, frequency, &c., and of tho 
switchboard, portable, direct reading and recording types. Tho 
standard soft iron, moving coil and dynamometer instruments of this 
firm are well known, but we may draw attention to the useful port- 
able multi-range voltmeter, recently introduced, which is suitable for 
both continuous and altcrnating-current circuits, and is of the 
dynamometer type. 

The “ Ohmer," “ Telethermometer, and ** thermal limiter " are con- 
spicuous on the stand, and are sufficiently well known to need no 
further mention. Another instrument. which is not so well known, 
but is likely to prove of increasing importance, is the N.C.S. ground 
detector. This is of the clectrostatic type ; in the case of the single- 
phase instrument two scts of inductors are provided, onc set being 
connected to cach lead, and the needle being connected to carth. 
Should an earth develop on one main the needle, which is normally 
at the centre of the scale, enters the inductors to which the other 
main is connected. In the case of three-phase circuits four sets of 
inductors are used It should be noted that the case is provided with 
an earthing terminal, so that there is no danger of its becoming “live.” 


The “ Globe-Nadir " universal testing set, which is exhibited by 
the GLOBE ELECTRIC Co., is new to engineers in this country, although 
it is well known on the Continent. The set is illustrated in Fig. 25, 
and, although very comprehensive, is claimed by the manufacturers 
to be light, portable, and extremely accurate. Briefly described, it 
consista of a polished walnut case, in which are fitted & moving coil 
millivoltmeter, a series of ammeter shunts, a circular wire measuring 
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bridge, two 11-volt dry batteries, and various switches, &c. Tho 
outside dimensions of the case are 94 in. by 6$ in., by 5} in., the total 
weight being about 91 lb. It will thus be seen that the set, in which 
the batteries are included, is remarkably portable. 

The three shunts provided enable currents from 0-05 ampere to 
60 amperes to be measured, but larger shunts сап? be obtained if 
desired ; and 8-volt ranges allow a wide range of pressures to be 
measured. Reosistances can be read off directly in ohms, and it is also 
interesting to notice that by connecting up to an external supply 
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Fie. 25.—' Gionkg. Nabin © TESTING Ser. 


circuit, or by using a hand generator, very high insulation resistances 
can be read. The sliding measurement bridge will be noticed in the 
lid of the case at the left-hand side. 

The exhibit of Messrs. FERRANTI (LrD.) is an example of whet can 
be done by way of making a stand attractive. Not the least interest- 
ing section of this exhibit is that given over to the display of meters. 
These are arranged so that thev can be readily examined, whilst the 
details of their construction ean be ascertained from special instru- 
ments inside the enclosure. We may mention that Messrs. Ferranti 
have à most instructive muscum of meters on show. These date 
from the first Ferranti meter in 18844 which was contained т a 
wooden case, to a new type of alternating-current instrument which 
has not yet been actually placed on the market, The evolution of 
the present pattern of meter through the many forms which are now 
obsolete cannot fail to impress those who have scen this exhibit with 
the rapid development of the clectric supp!y industry. 


Fic. 26 —FERRANTI Time Switcu. 


Some of the festures of the new 1911 type of alternating-current 
meter, which we hope to describe in detail at an carly date, are the 
larger torque—5 to 6 gramme-centimetres, as against 2 to З grammce- 
centimetres in the previous types—a number of new adjustments, 
the cupping out of the spindle (the pivot being pointed), and the 
bottom jewel being spring supported instead of fixed. In this new 
meter an endeavour has been made to remove any slight disadvan- 
tages pertaining to the earlier types, and we feel sure that the new 
meter will enhance the present popularity of Ferranti meters. 

It is interesting to notice that the 1911 meter can be supplied with 
а pressed steel cover (54 in. thick), an aluminium cover, or a moulded 
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glass cover. The last-mentioned cover is particularly favoured in 
Canada, since it impresses those who may have occasion to handle 
the meter with the fact that the latter must not be roughly used. 
From this point of view the glass cover has much to recommend it. 

We need not do more than draw attention to the recent pattern of 
Ferranti direct-current meter which, we understand, is meeting with 
universal favour. А number of these meters аге exhibited, as well 
as polyphase meters, whilst instruments of the switchboard type 
are also shown. 

Finally we may mention the Ferranti time switches. These are, 
doubtless, well known to our readers, and are coming into consider- 
able use in connection with 2-rate meters and “ restricted hour ”’ 
supply. When employed with 2-rate meters, the time switch closes 
the auxiliary shunt circuit of the meter at the beginning of the high- 
rate period and opens the circuit at the termination of this period. 
When used for cutting off the supplv in the case of a restricted hour 
supply, the time switch is employed in connection with a magnetic 
blow-out circuit breaker, the switch operating a relay switch of 1} 
amperes capacity. Fig. 26 gives a view of a Ferranti time switch. 


The introduction of an entirely new type of meter is such a rare 
occurrence that particular interest attaches to the novel form of 
alternating-current watt-hour meter exhibited by Mr. HAYDN 


Fig. 27.—“ J.B." ALTERNATING-CURRENT METER, EXHIBITED BY 
Mr. Haypn HARRISON. 


Harrison. This meter Ваз been invented by Mr. Johnston, who 
has been connected with the electricity meter world for many vears. 

The accuracy of alternating-current meters containing so-called 
permanent magnets hes always been liable to be detrimentally 
affected by the magnetie flux of the permanent magnet being 
changed by the effect of local alternating magnetic fields or short- 
circuits. In the '* J.B." meter, as the new meter is called, the per- 
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Fig. 28.—OrtsipE VIEW OF NEW “J.B.” METER. 


manent magnet brake is replaced by a laminated iron magnet 


The driving magnet is also of novel construction, the poles being 
уёгу close together and radially fixed, relative to the aluminium dise 
which forms the armature, as seen in Fig. 27. This results in a 
high torque at a rotary speed much lower than that generally 
found in electricity meters. 

The advantages claimed for the “ J.B.” meter include the follow- 
ing important points :—Permanent accuracy over very large ranges 
(,4, part to full load) ; low speed (this means small pivot or gearing 
friction); accurate with wide variations of frequency and power 
factor; low temperature errors; simplicity in construction and 
adjustment. The simplicity and rigidity of construction will be 
noticed from Fig. 27 above, and from the general view of the meter 
given іп Fig. 28, and hence it would seem that the cost of the '* J.B.” 
meter should be low compared with that of the present types of 
meters. We hope to give full particulars of this interesting meter 
in a later issue. | 


The British Тномзох-Носзтох Со. are showing prepayment 
meters for installation on consumers’ premises, switchboard and 
house-service meters of the mercury type. switchboard meters of the 
induction type for one and three-phase circuits, switchboard meters 
of the motor type (Thomson), and a good selection of electric bells, 
telephones, &c. Most interest, however, will probably be taken in 
the Tirrill regulator exhibited. "This instrument, which bears testi- 
mony to the skilled workmanship necessary in its manufacture, is 
arranged for controlling the pressure of three generators (it can be 
arranged for any number of generators), and it should be inspected by 
those who are not yet familiar with the excellent results that are 
being obtained where this apparatus is installed. 


Messrs. CHAMBERLAIN & Hooknam ənd Messrs. VENNER & Co. 
have а combined exhibit of their well-known meters and time 
switches, all the various petterns of meters being shown. 


Messrs. Rose Bros. are showing the '* Rose ` high vacuum pump. 
This is an eleetro-mechanical pump in which the piston is actuated 
externally by an electromagnet traversing the outside of the cylinder. 
The latest form of this apparatus. which is very suitable for exhaust- 
ing lamp bulbs, &c., is illustrated in Fig. 29, The mekers claim that 


Fic. 29. —** Rose” Нісн Vactum Pomp. 


it will give at least as high a vacuum. and is far quicker in action 


similar to the driving magnet and excited Бу a fine wire coil con- 
nected in series with the shunt winding of the driving magnet. It 
thus acts not only as the brake magnet but also as the inductive 
resistance in series with the shunt winding for bringing the shunt 
current 90 deg. in phase behind the current in the series coil when 
recording on a non-inductive circuit, 


than any type of mercury pump. Official tests have shown a vacuum 
of 0-0000045 mm. Each pump is fitted with a special auxiliary 
pump for producing a preliminary vacuum. 


Messrs. ALEXANDER WRIGHT & Co. have a large display of photo- 
metric apparatus and of various recorders and indicators. The 
first mentioned apparatus includes the National Physical Laboratory 
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standard photometer, with Paterson's lamp rotator, and the 
Simmance-Abady direct. reading portable photometer. This port- 
able photometer. which is now well-known, 2llows illumination to be 
measured up to З foot-candles. Tn Из latcat form the apporatus is 
enclosed in a strong wooden eese; making it more suitable for street 
work, and two metal filament. lamps лге employed to provide the 
standard illumination. 

Attention may next be celled to the Simmance & Abady CO, 
recorder, and to the various dreught gauges, thermometers, &c., of 
this firm, who make upwerds of 1.000 types of indicating instruments. 
Greater consideration іч now being paid by engineers to the host 
value of their coa! supply. so thet the Roland Wild calorimeter of 
Messrs. Alex. Wright is likely to be in greater demand in future. 
Mention may also be made of the precision weter meter for messuring 
boiler feed water, condensed water discharge, &c. 

The Lea RECORDER Co, are exhibiting the latest type of the “ Lea ” 
water integrator. In this instrument, it will be remembered, the 
well-known recorder hes an ettachment which records on dials the 
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Fic. 30.— LEA INTEGRATOR АТ THE BRIGHTON ELECTRICITY Works. 


toti! flow over the notch. Tho chief foxture in this attachment is a 
toothed drum ia which port of the tecth are cut away. The position 
of the pinion connected with the iniegreting mechanism, relative 
to th» toothed drum, is determined by the height of the water 
flowing over ihe noteh, and in exch revolution of the drum the length 
of time during which the pinion is ‘п contzset with the teeth on the 
drum varies according to the position of the pinion. Tho“ reading" 
of the counting mechanism thus depends on the total flow over 


the notch. 

A view of tho in'egrating spparatus fixed on the new turbine at 
the Brighton electricity works is given in Fig. 30. 

Tug “ Асто" ВЕСОВЬЕВ Co. show. among other apparatus, the 
well known “ Auto СО, recorder. This, it may be mentioned, is 
guaranteed to give an analysis of the flue gases accurate to within 
} per cent. 

Messrs. SCHAFFER & BUDENBERG hive an interesting exhibit of 
pressure gauges of various types, and the " Baver " steam meter. 
In this meter, the steam is passed at à known constant velocity 
through an opening the arca of which varies automatically with the 
steam consumption, the veriations of the area of opening being 
recorded on a chart, from which the weight of steam used can be 
calculated. | | 
The main feature on the stand of Messrs. MaRCONUS. WIRELESS 
TELEGRAPH Co. is a now } kw. ship installation. designed for use on 
small steamers, such as eargo boats. Various other apparatus are 
also exhibited, including the well known wave meter, valve receiver, 
decremeter, multiple tuner. magnetic detector, &c., of this firm. 

(To be concluded.) 


— — — 


Smoke Abatement Exhibition.—With regard to the Smoke Abate- 
ment Exhibition, which will be held in the City Exhibition Hall, 
Manchester, from Nov. 10 to Nov. 25 inclusive, we are asked to state 
that the Gallery is being reserved entirely for exhibits of models, 
statistics and results of scientific research on the question of smoke 
abatement, sanitstion, hygienc, &с,  . 


CORRESPONDENCE. 


— 
WIRELESS ТЕГЕСВАРНУ. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : Nome time avo we received a circular from Marconi's 
Wireless Telegraph Co. (Ltd.), which, we believe, has been 
widely distributed, sending us a summary of the action and of 
the judgment. delivered by Mr. Justice Parker in respect. of 
their British patent. No. 7,777 of 1900. 

The circular states :— 

`` We desire to draw vour attention to the fact that the system 
protected by this said British patent is the only known system 
of wireless telegraphy capable of dealing with practical modern 
requirements, and every wireless telegraphic installation, if 
it have any practical value, is an infringement of the Marconi 
patent.” 

We beg to state that there is, as a matter of fact, а well- 
known system which has been proved in many installations 
all over the world to be capable of dealing with practical 
modern requirements, and which at the same tine ш no wav 
infringes the Marconi patent (No. 7.777 of 1900), whether the 
said paient be valid or not. 

The system we refer to 1з the “Singing Spark svstem,” 
known on the Continent as the ^ Telefunken. system,” of 
which we hold the exclusive rights in this country. 

Counsel's opinion has been taken оп the question whether 
this system infringes patent No. 7,777 of 1900, and is as fol- 
lows :— 

RE THE TELEFUNKEN CO. лхь MARCONES PATENT No. 7,777/00 
| OPINION. 

We have carefully considered the arrangements of the Telefunken 
system of wireless telegraphy, known as the " Singing Quenched Spark ” 
system, in relation to Marcomi's patent №, 7,777/00. We areof opinion 
that the Telefunken arrangements do not in any way infringe the Mar- 
coni patent. In giving this opinion we have paid special attention to 
the judgment of Mr. Justice Parker in the recent ease of Marconi v. the 
British Radio-Telegraph Со. The reasoning upon which that judgment 
was founded appears to support the opinion at which we arrive in this 


сазе. W. В. BovsrikLp., 
Temple, 31/3/11. GEORGE Н. HUME. 
In view of this, we are prepared fully io indemnify our cus- 
tomers against any action for infringement in respect of wire- 
less telegraph installations supplied by us. ; 
Moreover, as already announced in the * Financial Times ” 
of October 16, we have decided to commence an action against 
the Marconi Company for infringement of certain Telefunken 
patents of which we are the assignees.— We are, &c., 
SIEMENS Bros. & Co. (Lirp.) 


London, Oct. 18. W. WHEELER, Secretary, 


"THE PRESENT POSITION OF ELECTRIC HEATING 
AND COOKING, | 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In reference to vour leader on the above subject last 
week and kind remarks on some recent Cantor lectures of 
mine, Г should like permission to correct one misapprehension 
which secms to have arisen, viz.. that I think pressures for 
electric cooking should. be restricted to 100 volts. What I 
did intend to imply was that in electric cooking apparatus 
worked at 220 volts off one.side of a 440-volt service proper 
precautions should be taken to avoid risk of shock. I had in 
my mind that type of apparatus in which there is a possibility 
of a heater coil coming in contact. with the outer vessel which 
is touched. {If, however, the current-taking appliance is a 
fixed hot-plate or oven in which all metallic parts which can 
be touched are kept to earth and in which no conducting leads 
are used unless enclosed in flexible metallic piping also earthed, 
as it should be, then there can be no objection to higher pres- 
sures. In fact, in my own kitchen electric cooking is con- 
ducted at 210 volts, but with the above precautions. 

With regard to the public education in the matter of the 
domestic uses of electricity, may I take this opportunity of 
saying that I think exhibitors and manufacturers might do 
even more than they do to give the public information as to 
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the cost of working, the durability of apparatus and above all 
the indirect advantages of electric cooking. 

The points to be demonstrated are that, with a proper 
selection of apparatus, it 1s possible now to conduct by electric 
heating, with no greater intelligence than is necessary to 
manage a gas or coal kitchener, the ordinary evervday cooking 
for a family, and at not very different cost, but with immensely 
greater comfort and diminished labour. It is not merely a 
question of cost of electric supply per unit versus gas per thou- 
sand feet, but of the quality of the result, less waste, and the 
numerous Indirect advantages, pariicularly in the far greater 
cleanliness due to freedom from the soot, smoke, odour and 
vitiated atmosphere inseparable from the heating conducted 
by coal and gas. 

It is not necessary to start domestic experiments in this 
matter with very elaborate or complex electrie kiicheners. 
Provided a judicious selection is made from the apphances 
now avallable and first experiments are restricted to the use 
of some good durable electric oven, and if heating current is 
supplied at 14. or 14d. per ал, a very little experience will 
convert the user into an enthusiastic advocate of electric 
cooking, The obstacle which stands in the way at present Is 
the necessity for additional house wiring, and this, as in the 
case of wiring for electrie lighting, can only be overcome by 
degrees. Аз the necessary currents to be conveyed are 
smaller the higher the voltage, and as 200-240 volt supply is 
very general, it is desirable that no type of electric cooking 
apparatus should be put into commen use in which the portions 
which can be touched are not earthed and all conducting leads 
enclosed in earthed mctallte covering.—I am, &c., 

London, Oct. 17. J. А. FLEMING. 


“TRAMWAY TRACK CONSTRUCTION.” 
TO THE EDITOR OF THE ELECTRICIAN, 


Sir: In your note on * Tramway Track Construction ” in 
your issue of the 13th inst., referring to the Papers recently 
read before the Municipal Tramways Association at Glasgow, 
vou sav, “a great difference of opmion secins to exist as to 
the advantages of Thermit welding of rail joints." 

Whilst we readily agree that, from the remarks made by 
Mr. Grierson, of Glasgow, this would appear to be the case, we 
think the following facts will show that 1t is not actually so. 

The welding in Glasgow was carried out by the Corporation's 
own men, and was done prior to 1908, since when no Thermit 
welding has been carried out there. As was pointed out by 
both Mr. Mattinson'and Mr. Holt, very decided improvements 
have since been made in the process, and we now always send 
our own trained men'to do the welding, as it was found that 
the ordinary platelayer did not do the work with sufficient 
care, | 

In Manchester and Leeds, where welding is being conducted 
on up-to-date methods, the joint is very satisfactory, the per- 
centage of broken joinis in Manchester being 0-3 per cent. (not 
З per cent.) out of 7.000 joints over five years. This correc- 
tion was made by Mr. McElroy, the general manager, during 
the discussion, who also pointed out, from their experience, 
that there is a great difference whether joints аге made 
by skilled men or by the ordinary labour available for track 
construction. 

The above remarks, we think, will show that it is not fair to 
compare the results at Glasgow with those at Manchester and 
Leeds. 

As to the rails at Glasgow, the welding of which we prefer 
not to undertake at the present time, the reason is that they are 
high carbon steel, and not British standard specification, 
and our present methods are not adapted for this class of 
steel. 

High carbon rails, however, are being welded in the United 
States by a different method, which we shall shortly introduce 
into this country, should any systems prefer the use of high 
carbon rails. 

In conclusion, we feel confident that, on inquiry, 16 will be 


| Hampstead, Oct. 14. 


found that Mr. Holts remark, that this form of joint is now by 
far the most popular, will be ainply confirmed. —We are, &c., 
For THERMIT, LIMITED, 
London, Oct. 16. R. Srerz, Managing Director, 


A FRICTION PERMEAMETER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: With reference to my Paper under the above heading 
published in Toe ELECTRICIAN of September 22nd, the in- 
strument described may be used аз an absolute one if pre- 
ferred. All that is necessary 15 to weigh the top moving portion, 
measure the areas, then read the angles straight ой. 

I mention th’; because it might be thought that the instru- 
ment was unsṣsuitable for this purpose, whereas it has many 
advantages used as an absolute instrument, preferably with 
a guard eylinder. | 

The founoala is very simple, 


B- m 
a 0, 


Where B =induction in the specimen, 
К —constant, depending on units used, 
А — area of sliding surface, 
а — area of specimen, 
W =weight of moving portion, 
0, =the frictional angle, 
0 ={һе angle when specimen magnetised 
А = Ще leakage coeflicient. 
It will be noticed that the friction coefficient need not. be 


determined, and that errors in measuring angles. probably 
cancel.—I am, &c., 


W. H. Е. MURDOCH. 


STRIKE AT HENLEY’S GRAVESEND WORKS. 


— —— 


А strike of men employed at the Gravesend works of W. T. Henley's 
Telegraph Works Со. (Ltd) commenced on 2nd inst. Tne managing 
director (Mr. George Мо от) informs us that about tao or three months 
ago the compipy made unsolicited advances in the wages of men at their 


North Woolwich works (of whom the company believe very few. if any. 


belong to any union), and subsequently the wages of about 50 per cent. of 
the men at the Gravesend works were also increased. Et is thought 
these facts, coupled with the efforts of a delgat of the National 
Amalgamated Union of Labour, are responsible for the disaffection on 
the partof men who have not received advances. No generalapplication 
has been received from the men, but a demand has been received from 
the Union that the company should pay certain rates of wages. Tne 
company refuse to deal with the union, but are quite willing to Creat 


with the men themselves. They have. in fact, twice invited the latter to, 


confer with the management, but without avail. 

Statements have been made in the local press which. while grossly 
misrepresenting the facts, have a slight substratum of truth. Ht has been 
stated, for instance, that the company pay boys Id. and men 4d. an 


hour. but Mr. Sutton explains th» facts as follows : ото are ӨМ boys аб 


the Gravesend works, of whom 15 at present receive 14. and the other 43 
varying payments at a higher rato. The boys are taken dircet from 
school, and are taught their work, and get an increase of 1d. por hour 
every six months until they become voung men, when they go on t» the 
men's staff. The men receive from dd. to Sd. рог hour, but there hive 
been two or three сахех of old men who have been employed at 4d. fora 
short time until it was seen what they could do, after which, if found 
suitable, their wages have been increased. 

The works have the reputation of being one of the best in the lower 


reaches of the Thames from the employés! point of view, and the con- , 


ditions under which the men work are the best that unstinted ex penditure 
can provide. ' 
pany's service it may bo mentioned that at the North Woolwieh works 
out of 485 men (excluding boys and women). 48 have been in the service 
over 20 years, 68 over 15 years. 162 over 10 years and 112 over 5 years. 

Tne number of men out at Gravesend is 168, but the crowds who have 
been demonstrating outside the gates number many more. Violence 
and intimidation have been prevalent, and a large extra foree of police 
has been brought in. One of the principal fors men was attacked in the 
street on Wednesday night, and зо injured that he was unable to leave his 
bed yesterday (Thursday), but the state of affairs yesterday was reported 
to be somewhat quieter. The company have engaged some new hands, 
and some of the men hitherto employed have remained loyal. 

The management are determined not to give way, even if the Gravesend 
works should have to be closed. ` 


Го show the permanence of the employment in the сош-, 
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LEGAL INTELLIGENCE. 


rd 


Automatic Electric Co. (Ltd.) v. Western Electric Co. and Others 

An application was made оп Friday to Mr. Justice Parker for further 
time to amend particulars in a petition for extending the period of an 
automatic telephone patent. The petitioners were the Automatic 
Electric Со. (Ltd.) and the respondents the Western Electric Co. (Ltd.), 
Siemens Bros., and the Abdale Electrie Co. (Ltd.) 

Мг. T. Текке. К.С, (with him Mr. Courtney Terrell), for the peti- 
tieners) said the petition was for an extension of the period of a patent 
granted to one Thompson in 1908. The patent was in respect of auto. 
matie telephones, and his lordship had fixed Nov. 20 for hearing. There 
had been a motion before the Vacation Court asking for further time to 
deliver. particulars; which it had been arranged should be done on a 
certain day. The judge then extended the time, and he (counsel) now 
moved to further extend the time and for leave to amend the petition. 
Respondents said certain particulars had not been supplied to them. 
That was because they were not in the petitioners’ possession at the time 
they made their айдау. "They were now in their possession and open 
te respondents. Petitioners were owners of a number of patents, and 
th: petition in question only related to the " calling " device. What 
th: petitioners were seeking to do was to give further and better par- 
ticilars of their title and their dealings with foreign patents. 

Mr. Astit kY, K.C. (with Mr. J. H. Gray), opposed on the ground that 
the petition was not a bona-tide one. 

His Loubsuir granted. the application, subject to the petition. being 
eo framed as to show the amendments desired by respondents. 

It was stated that the patent would expire in January next. 


Workman's Compensation. 

AC City of London Court, on Monday, before Judge Lumley Smith, 
К... Elizabeth Russell, widow of an unestablished electrical mechanic 
lately employed in the telegraph department of the G.P.O., claimed 
£310) from the Postmaster-General as damages for the death of her 
husband, who was crushed to death by one of the lifts in the new Р.О. 
buildings in Newgate-street, London. 

Мг. Monte, for applicant, said that Russell was employed to put 
right some faults in one of the lift bells. A charwoman had dropped a 
key in the lift and asked him to look forit. He did so, stepping inside 
the well of the lift. There һе was crushed һу the downcoming lift 
weights. | 

Frasers Picketr. lift attendant. said he brought the lift down in 
answer to a rang of the bell He allowed deceased to have the key lead- 
ing to the enclosure because he was an experienced man, but he never 
онго he would get inside. 

For the defence, evidence was given that deceased had no business to 
get into the well spice, Ht was not Russells duty to Jook for the lost 
Ку. Phintif could not recover. because deceased was. not acting 
within the scope of his employment when. in looking for the key, the 
accident occurred. £25 had been granted to applicant from a special 
fund. 
Judge LUMLEY міг said on the. whole he thought plaintiff was 
entitled to recover the amount claimed. It was in the interests of the 
employer that someone should. pick up the lost key, and it was no one’s 
special duty to do И. Phe case came within the scope of the Act. 
Jodement will be for plaintiff with costa. 

Mr. GALLAHER (for the P.MLG.) asked for stay of execution, which was 


granted. 


С. Straus & Co. у. 5. С. Cozens. 


In the City of London Court on Friday last. before Judge Lumley 
Smith, K.C.. plaintiffs sought to recover £3. 145. 14. balance of account 
for electric cable supplied. Plaintiffs’ solicitor (Мг. H. Strouts) said 
the dispute had arisen in consequence of a mistake on the part of plain- 
tiffs traveller. while defendant's solicitor (Mr. Good) contended that аз 
plaintiffs had made а mistake they must suffer by it. 

Мг. Н. J. Мксат, plaintiffs’ traveller. said in May he caled on 
defendants, having been asked to give а quotation for some 37/16 elec- 
tre cable. He quoted £131. 12s. instead of £231. 12s. per mile. һе 
order was given later in the day, and the goods despatched. A corrected 
invoice was sent to defendant the same day, showing the error. He 
knew defendant was in urgent need of the cable; and that its price fluc- 
tuated according to the movements on the rubber market, Defendant 
bought Ho yards, and plaintiffs claimed £8. Hs. 7d. The price (defendant 
urged) should have been £4. 173. 6d. at the £131. 12s. rate. Defendant 
contended that. plaintitfs had agreed to sell at a certain price and they 


were bound by it. 
The Judge held this view, and gave judgment for defendant with oosta. 


| Jass v, London County Council, 
At the Westminster County Court last week Judge Woodfall heard 
this action for damages for injuries alleged to be due to defendants 


servanta. 
On Feb. 2] last plaintiff, with a crowd of others, was waiting fora tram- 


car at the corner of City-road and Old-street. A car stopped at one of | 


complained. of. 


the т. zulation stopping places; and while he and others behind him were 
struggling to cet on to the vehicle the ear was suddenly restarted, and 
after being dragged some distance plaintitf fell into tbe road and sus- 
tatned injuries. i mE | 

The driver of the tramear said the car stopped at the junetion in the 
ordinary way, and witness re-started it when he received а signal The 
conductor was on the top at the time, taking fares 

Other witnesses «iid that the tramear was in motion when plaintiff and 
others endeavoured to climber upon it. 

Counsel for plaintiff maintained that when the conductor was taking 
fares estra men were necded at busy periods of the day. 

The jury found in favour of plaintiff, awarding him £28. 18s. damages, 
and judgment was entered for that amount, with costs. 


Electric Supply Contracts. 


In the Sydney (N.S.W.) Equity Court recently, Acting Justice. Rich 
delivered. his reserved judgment in the action brought hy the Electric 
Light & Power Supply Co. (Balmain) against Ме. Н. H. Cormack, a local 
cooper, to restrain him from installing or using motive power for his 
works other than the motive power supplied Бу plaintiffs. 

His Honour, in. delivering judgment, said. that оп Sept. 29, 1910, 


defendant entered into a contract with plaintiff company for the supply 


by the latter of cleetric power for his works, and on Dec. 2 last Cormack 
sold his business to A. W. Cormack (Ltd.). The purchasers had recently 


installed steam plant for supplying power for their business, and plaintiffs” 


finding that, but apparently not being aware of the sale by defendant, 
brought the present suit, and applied for an interlocutory injunction. 
On the motion defendant raised two objections, (1) that, as the contract 
was one in respect of which the Court would not grant specific perform. 
ance, it would not grant an injunction, and (2) that as А. W. Cormack 
(Ltd.) (to whom defendant sold his business) was not a wrongdoer, the 
Court would not restrain defendant, who was its servant, from doing 
what the company itself might lawfully do. The contract was a similar 
type of contract to that in the Metropolitan Electric Со. в. Ginder, and in 
his opinion the contract did not impose any obligation on plaintiffs to 
supply, or on defendant to take, any motive power, but it amounted to a 


negative covenant on the part of defendant not to instal any other kind 
of motive power during two years from Sept. 29, 1910. at his works. ‘The 
contract so interpreted was one in respect of which the Court had juris- 
diction to grant an injunction, and, apart from the question of the sale to 


the purchaser company, he would do во. ‘The question, however, then 


arose how far the position was modified in consequence of the sale by the 
defendant to the purchaser company. There was no evidence that the 
sale by defendant to A.W. Cormack (Ltd.) was effected with the object of 
evading his obligations under the contract with Нави Ш. 


The contract 
was à personal undertaking on the part of defendant not to do the acts 
These acts were in fact being done. not by defendant 
personally. but by him as agent for А. W. Cormack (Ltd), which, even if a 
` опе man company," was a different entity. The contract did not pro- 
vide that defendant would not himself, nor as servant or agent of another, 
instal any other motive power. И seemed. to. him, therefore, that 
either the contract had not been broken, or that it amounted to a war- 
ranty by defendant that no other form of motive power would be ìn- 
stalled at the works. In the latter case, plaintiffs’ remedy (if any) would 
be at law for damages for breach of warranty. On the facts before him, 
А. W. Cormack (Ltd.), which plantiffs did not think fit to make a party 
to the suit, was not a wrongdoer. There seemed to be no reason for 
intervention on the part of the Court to restrain the company from doing 
the acts by any agent it thought tit. He, therefore, refused the injunc- 
tion, but declined to give defendant costs. 


National Telephone Co. v. Armstrong & Hogg. 


In the Edinburgh Small Debt Court on Monday Sheriff Guy gaye his 
reserved judgmentin this case. The facts were given in THE ELECTRICIAN 
for Oct. 13. The Sheriff held that the removal of the proprietors and 
occupiers and the demolition of defender's premises was an act on the 
part of the Corporation which they were entitled to perform and which 
neither the National Telephone Co. nor Messrs. Armstrong & Hogg were 
able to prevent. He thought the result of their act was the same as if 
the use of the telephone had been rendered impossible by the happening 
of some calamity such as an earthquake or fire for which nobody was 
responsible. He accordingly held that the Company had по action for 
rent. Whether they had an action for damages was another matter. 
He assoilzied defenders with expenses, 


In re Morecambe Tramways Co.—On Tuesday Mr. Justice Parker 
sanctioned a petition for a sum of £5,500 being paid out of the capital of 
the Company. It was stated that the company was incorporated in 
1886 for making and maintaining tramways. "The authorised capital 


was £28,000. in £10 shares, and 22,000 shares had been issued and fully 


paid up. Two of the company's tramways had been acquired by the 
local authorities, the company receiving £14,523. The company had 
now adopted electric traction on the remaining portion, the conversion 
costing £6,071. There remained over £6,000, out of which it was proposed 


to make the suggested repayment of capital. 
y 2 
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MUNICIPAL, FOREIGN & GENERAL NOTES. : 
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` BRITISH NOTES. 


Bethnal Cice (London) —]n June last the Council €— the 
Flectricity. Committ: о to engage (at à fee of 50 guineas) a consulting 
engineer to prepare an cleetricity supply scheme. 


The committee recently reporte хі that the v had communicated with the | 


Becretary of the Institution of Electrical Enigneers and asked him to sug- 
gest the names of half a dozen persons uhe would probably be w illing 
to accept the position. The secretary had replied that the president and 
secretary were precluded: by а standing order of the institution from 
recommending members. - The committee had had before thom a list of | 
members of the institution from which the у «еб the names of (wo 
or three gentlemen with whom the Town Clerk was requested. to com- 
municate, and as a result they had selected two members of the institution, 
either of whom could satisfactorily serve. the Council at an inclusive fee 
of 200 guineas. The committee could not, therefore, proceed farther until 
the Council varied the limit of 50 guineas specified in the resolution of 
June last, and, having regard to all the cireumstanccs, the сотни с 
were of opinion that the Council should sanction а sum of 200 guineas 
being expended for the purpose. Mr.J. F. C. Snell (of Messrs. Preece, 
Cardew & Snell) was formerly borough electrical engineer at NSunderhnd. 
and from his qualifications and practical experience in municipal else- 
tricity undertakings, the committee were of opinion that the Council 
could be recommended to engage his services, 


Birmingham.—The Electric Supply Committee have decided, 
subject to the approval of the Council, to purchase 17 acres of land 
from the Drainage Board for the purposes of erecting another gene- 
rating station. 

It is anticipated that the capacity of the Summer-lane station will 
only be equal to the requirements of the department until 1915. when it 
will be necessary to open another stition. to meet the demand. The 
proposed site adjoins that about to be acquired. by the Gas Committes 
for the extension of the gas works. The Electric Supply Committee 
propose to erect a high tension station at a total cost of abont £2 00.000. 

In moving the adoption of the тере, the ehuirman of the Electric 
Supply Committee (Мг. Ellaway) said they proposed to apply for 
Parliamentary powers to enable the Drainage Board. to sell to the 
Corporation about 17 acres of land adjoining the filter beds at Saltley. and 
to authorise the use of such land. for electric supply purposes, and to 
raise further capital not exceeding £500,000. The output of electricity 
during the last three years had increased by more than 50 per cent., and 
there was every prospect of this rate of progress being maintained, 

The report was adopted, and the Council also approved the report of 
the T l'rumways Committre which recommended the const ruction of s»veral 
additional tramway routes... | : 


Bradford.— The annual report. of the Electricity Committ: © Sp 
that substantial progress has been mado. 

The out put and revenue have continued to inc rease, while expenses per 
unit sold show a decrease. ‘he profit for the year ended. March 31 
amounted to £8,979. 115. 4d., a figure which has only once been exceeded. 
As reductions in the scale of charges for electricity came into foree on 
July 1. 1910, the fact that the total revenue exceeded that of the previous 
year by over £3.00) is regarded as hignly satisfactory. The increased 
output in connection with "bulk supply during the 12 months ended June 
30 last was not so great as in tho year previous. but reached 540.628 units. 
The output to the smaller power consumers, however, has increased. by 
527.845 units, the increase being slightly better than that recorded. at 
June 30, 1910. The new ratable value system. of charging for current 
supplied to private houses has proved extremely popular, over 40 per 
cent. of such consumers having now adopte «d this rate. ‘Phe total number 
of consumers at the end of dune had increased from 2,701] to 3.052, or 13 
per cent., the largest percentage increase since ПОР. The actual number 
of new consumers obtained (251) was the largest yet recorded in one 
year. 

Brentford.—The Brentford Electric Supply Co. Вахе recently 
entered into an agreement with the Metropolitan Eleetrie Supply Co. 
for a bulk supply, and they are now in a position to deal with all 
applications for à supply of electricity in the Brentford district. 
А large number of important contracts have already been secured. 
The registered offices of the Brentford Co. are now at 16. Stratford- 
place, Oxford-street, W., the secretary of the eompany being Mr. 
E. Cunliffe Owen. The company’s local office and showrooms are 
at 3, The Broadway. Hanwell, W.. and all communications respecting 
supply should be made to that address. 


Conspiracy to Defraud.—At the Central Criminal Court on 
Friday last before the Recorder (Sir F. Fulton), James Waite and 
Thomas Powell surrendered to their bail and pleaded guilty to an 


f 
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indict ment charging them with conspiring by fraudulent transactions 
' and false entries to defraud Siemens Bros. Dynamo Works (Lata. ). 
Mr. К. D. Muir, who prosecuted, said that Waite had been in the 
employment of the prosecuting firm, and the case arose. out of the 
disappearance of certain metal filament lamps. 
The Recorder sentenced Powell to nine months’ mouths hard labour, 
and sentence on Waite was postponed, 


_Engineering and Machinery Exhibition. —This exhibition is being 
organised by the Machine Tool & Engineering Association, end will 
be held at Olympia from Oct. 4 to 26. 1912 

The greater part of the huge hall is re ved for machinery in motion, 
Of the 36 stands into which this part of the hall has been divided ne: Чу 
all have already been taken ор. И is claimed that this will constituto 
the finest show of machine tools ever seen, and the whole will be driven 
electrically. The remainder of the ground Hoor will be reserved. for 
machinery, which may be shown running or not, at the option of exhi- 
bitors. Processes will be shown in the annexe, and accessories in the 
gallery. 

Handsworth.—The staff of the electricity works dined together on 
the 12th inst, the chairman of the Electricity Committee (Councillor 
J. F. Homer) presiding. 

Councillor Homer said he had. been associated with the committee 
since its formation 6! years ayo. ‘They were handing over to Birmingham 
a concern of which they had every reason to be proud. 

Councillor Berry, who propose d the nen of the Chief. Engineer, re- 
ferred to the able management of Ме, К. А, Nixon. 

Mr. Nixon suitably replied. E 


Hythe.—A dispute recently arose between the Council end the 
National Telephone Co. as to the use of overhead wires, 

The Council wished to have the wires removed, but the company replied 
that they could not go to the expense of installing an underground 
system, and they gave their subscribers notice that they weonld be cut off. 
The Council sent a deputation to the Postmaster-General, whe has, it is 
stated, consented to instal an underground system. | 


Inquest.—On Tuesday an inquest was held on Goo. Мег W lee 
who was fatally injured on Setarday et the Benksids station of ne 
City of London Electrie Lighting Co. 

Evidence was given that deceased, who bore a good character as a 
hard worker, and had been in the employment of the company for 14 
years, went to work last Friday at 14] p.m. His duties were to attend 
to the switchboards, and while engaged in making dead а svotehboard on 
one of the top galleries he was heard to fall. A fellow workman found 
him lying in front of one of the switches with his clothes alight. As he 

vas being removed to hospit: al he said: “1 krow how it happered; I 
took out the wrong leneth.” On examination of the board it was found 
he had, quite correctly, pulled out two lengths of wire. but he had omitted 
to pull ont the switeh. The line was therefore. still alive. Deceased was 
not wearing indiarubber gloves necessary for the operation, and if he hed 
| received a shock it would have been ore of 2.200 volts, which would have 
caused death instantaneously. Death, v hich took place a few hours after 
admittance, was certified to be due to extensive bures and shock. Death 
from misadventure was returi:ed. 

Lecture.—.\t ee es меени 
IE. \ 
"* Recent боль in E PM Lisci. Mr. К. W. М. teher, 
chairman of the Willesden Technics! Educstion Committee., eguin 
occupied the cheir. 

Mr. Taylor dealt with the modern scieatifie way of measuring Hunina- 
tion, and the correet placing and shading of lamps. Some experiments 
were shown illustrating the Бай effects of glare caused Бу improper 
lighting, and the great economies which could be obtained by recent 
developments in shades and reflectora. "пе himeter was also shown and 
explained. Mr. Taylor afterwards turned to the modern developments 
in electric heating and cooking. 


Liverpool.—The lest meeting of the Tramways Committee for the 
present municipal year was held on Friday last. 

The chairman (Sir Chas. Petrie) reviewed the work of the committee 
for the first nine months of the year, and said the period had proved a 
record both as regarded the number of passengers carried, receipts per 

car-mile and total oo although these were scriously affected by the 
recent strike (from Aug. 15 to 26), being 51.926 Jess for that period ‘than 
the corresponding period last year. In addition the sum of £480, being 
the average increase in receipts per week up to the date of the strike, 
would have to be taken into account, making the total loss due to the 
strike £5.749. . Passengers carried nnmbered 95,773.342, an increase of 
2,260,086 ; the car-milenge was 9,935,421. increase. 107.8506, or 1:2 per 
cent.; receipts were £446.779, increase £13,616, or 8:1 percent. ; and re- 
ceipts per car-mile 11:G1d., increase 0.224. On the completi m of the 
=i tute 


work of doubling portions of the track the committe: S (de C na d to E : 
LE ANI ` . * 
Pie {тайне returas for the experimental period сто rot 


on о то Мг. 


a belt route. 
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THE HOME SECRETARY 


has quite rightly decided that it is in the interests of His 
Majesty's liege" subjects that а set of regulations be issued, 


designed for their protection against accidental electrocution. 


When these rules were first made public they were merely in 
the form that “Such and such an appliance should not be 
used, and such and such an appliance should be used." In 
very few cases neither the manufacturer, contractor, supplier, 
nor user of electric current had the least vestige of а notion, 
from the description given in the regulations, as to what was 
really required, and the most desirable form of construction in 
order to comply with them. Since the early days of chaos, 
however, His Majesty'sYMElectrical Inspector of Factories has 


issued a memoranda in which it is clearly set forth what does. 


and what does not comply with the regulations. The result 
is that it is now within the power of all users to keep their 


electrical installation in accordance with what the law demands. | 
One further difficulty subsequent to the publication of. 


this memorandum faced both contractor and consumer, 


and that was where to obtain supply of accessories and. 


appliances which would conform with the regulations. A 
' firm in particular who apparently have taken this. matter 
energetically in hand is Simplex Conduits, Limited, and, as 
makers of electric light and power accessories, the regulations 
which most concern them, and to which 1 was necessary they 
should devote much attention, is that dealing with portable 
apparatus. 

This regulation reads as follows :—" In all cases, where 
the person handling portable apparatus or Pendant Lamps 
with Switches (switch-holders), for alternating currents or 
pressures above 150 volts direct current, would be liable to 
get а shock through a conducting floor, or conducting work or 
otherwise, if the metal work of,the portable apparatus becomes 
charged, the metal work must be efficiently earthed, and any 


flexible metallic covering of the conductors shall be itself - 


efficiently earthed, and shall not itself be the only earthed 
connections for the-metal of the apparatus, and a lampholder 
shall not be in metallic connection with the guard or other 


, 


metal work of a portable lamp." 


Every factory employs portable apparatus generally м the 


shape of hand lamps. In any case it is apparent, from reports 
that have been published from time to time to the order of the 
Home Secretary, that improperly constructed hand lamps 
have been the most fruitful form of danger. Bearing this in 
mind, Simplex Conduits, Limited, have placed on the market 
two patterns which are designed to overcome these difficulties, 
and, incidentally, it may be mentioned that their cost 1s no more 
than that which has hitherto been assoclated with portable 
lamps previously constructed of cast-iron. — Although these 
types are not of iron, nothing is lost in the way of mechanical 
strength. A substantially constructed insulaiing handle 
carries an equally well-made wire guard for protection of the 
lamp, and (most important of all) all parts which are alive, or 
might through any conceivable circumstances whatever 
(whether by carelessness or design) become alive, are shielded 
from accidental contact by the user. Ап illustration is given 
of the patterns referred to, from which it will be noticed that 


\ 


they are so made аз to be convenient in handling, and generally 
have a pleasing appearance. The very large demand and 
output which these lamps have enjoyed has been ample reward 
to the Simplex Co. having devoted considerable time to the 
devising of the lamp to comply with requirements. The 
same regulations which refer to hand lamps are applicable to 
lampholders of the brass type, which of course occur in every 
factory where electricity is used for lighting purposes. The 
regulation referring to lampholders can be met with by means 
of an earthing device, but to apply an earthing device to an 
existing installation would be expensive and difficult, and 
would in all probability result in a somewhat clumsy job when 
finished. The alternative method is to enclose the brass parts 
in an insulating case, and it is most important that this should 
he dome with al! switch-holdérs. The insulating case used must 
not only protect the metal part of the lampho!der from 
accidental damage, but must be so constructed that it is im- 
possible to touch the lamp cap itself. In (he pattern of 


insulated holder. which has been introduced by Simplex 


Conduits, Limited, and illustrated herewith, al! these require- 
ments are inet, and the adoption of this simple appliance is by 
far the most easy and cheap means of bringing factory installa- 
tions into line with the Board of Trade regulations. The 
regulation goes on to say :—" That every flexible wire for 
portable apparatus shall be connected to the system, either by 
wire terminal joinis or connections or a properly constructed 
connector." 

A properly constructed connector is some form of wall-plug, 
in which any danger of the hand of the user coming into contact 
with live parts, grasping the wire itself, or receiving results 
of the are formed on disconnecting the current, is entirely 
eliminated. At the Simplex Co.’s exhibit can be examined 
almost a dozen’ patterns of plugs which comply with these 
requirements. Jt will be noticed that an ample shield is 
provided on the plug top to prevent the hand from touching 
any live part or being burnt by the are which might be caused 
in disconnecting, and that the flexible connection between the 
plug top and the portable apparatus is placed well away from 
the hand of the user by providing for entry at the side. These 
plugs are made in 5, 10 and 20-ampere capacities. They can 
also be obtained with a third pin and terminal for an earthing 
connection when it is necessary, in order to comply with the 
first part of the regulation referred to, to earth the portable 
appliance. Jn this ease the size of the pins have been so 
carefully arranged that it is impossible to insert the wrong pin 
into the wrong socket, and so cause a short circuit. Аз many 
engineers in charge of factory installations. will undoubtedly 
be visiting the Exhibition, they will certainly miss one of the 
exhibits, which is of the greatest interest to them, if they do 
not inspect the appliances as described, and should be seen at 


STAND Nos, 148 and 163. 
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` Municipal Telephones. —At the last mecting of the Portsmouth 
-Council Coun. Pink said that the accounts of the municipal telephone 
department showed a profit of £500, and while they could show a 
profit like that the Postmaster-General could not hope to obtain 
control of the undertaking without properly. compensating the 
Council for the loss. 

When the Government took over the telephones they would natarally 
ask to be assessed by their own assessors, The National Company were 
assessed. by the Corporation, but if the Governinent assessed theirs in 
the same way as it did the dockyards, then the Corporation would Jose. 
The assessment of the National was £1.720 gross and £1.2900 net. 


Peaceful Picketing.—At the autumn meeting of the Executive 
Council of the National Chamber of Trade it was resolved to ask the 
Government to at onec appoint a Special Commission to enquire 
into the working of the Trade Disputes Act. 1906, and especially the 
clause legalising “ peaceful ` picketing. 

Penzance.-- The Council have approved the scheme of the Pen- 
zance & District Electric Supply Co. for laving electrie supply cables 
in the district. 

Quarndon (Derby).— Derby Corporation recently asked. the Parish 
Council to allow them to supply eleetricity to Kedleston Hall by 
overhead wires, and also to consider the question of publie lighting. 
At the last meeting of the Parish Council it was decided to allow the 
wires to be carried through the fields at th? back of the houses in the 


village to the hall. 

Rail-less Traction.— The deputation from Сет Tramwevs 
Committee have issued a report on their recent visit to Leeds and 
Bradford to inspect the rail-less tramway routes in those districts. 

In their report Ald. Courtis and Mr. Arthur Ellis state that they wer 
much struck with the simplicity of the system. and dts usefulness for 
tapping. districts into which it wonld not at first pay to lav down a 
permanent tramway track. The system was so simple that they could 
hardly imagine that it would be eventually necessary to obtain a special 
Act of Parliament to put it into operation, and they had no doubt that in 
course of time steps would be taken to place Corporations such as Cardit 
in a position to obtain the requisite powers at à cost much less than the 
promotion of a special Act of Parliament would entail. But should the 
Corporation at an early date promote л Bill before Parliament for other 
purposes it would be advisable to include in its clauses seeking powers to 
run а trackless trolley system. They consider they could find profitable 
use for the trackless trolley system in Cardi! and its outskirts, in. such 
districts as Whitchurch, Llandatf. and Ely. lt might also be found 
desirable in tapping districts: within the сму, which are not already 
served by the present tramways system. 

Teignmouth¢—-The Council hive declined. to. entertain certain 
proposals of Dr. J. А. Purves for the erection of electricity supply 
and destructor works. An application for a provisional electric 
lighting order for the town will be made by Dr. Purves, 

Telephone Transfer and the Rates. — At the meeting of the Associa- 
tion of Municipal Corporations on Seturday Coun. Sliiw, of New- 
castle-on-'T'vae. moved a resolution on the question of the payment 
of rates on the buildings and mains of the National Telephone Co. 
when these are taken over by the Government, and asking that the 
Postmaster-General should. be requested. to give assurances. that 
rates, or their equivalent in allowances, would be paid by the Govern- 


satisfactory. and the committee had decided to try the route fora further 
three months, and they had decided to continue the experimental service 
of fiest-class ears on certain routes for a further three months, and to in- 
stitute a service of first-class ears on other routes. Tae committee had 
authorised the city engineer to proceed with the work of constructing the 
lines for the Edy fine route. The poliey of the committee in under- 
taking their ovn third. party risk continued to prove satisfactory. 

In the eng neering department à statl of about 370 men had been em- 
ployed throughout the vear at Lambeth-road works. 15 new cars of the 
standard type will have been completed by the end of the year, making 
the total number of cars 561, 54 of these being first-class cars. During 
the year XS cars were fitted with new ranning gear. making a total of 470 
cars equipp d. 

In the electrical supply depirtment the ratepayers possessed a pros- 
porous and valuable business, the capital expenditure of which amounted 
to over £2,130.000.. Out of the profits £553,866 had been set aside 
towards repayment of capital and the reserves against depreciation and 
other contingencies exceeded £279,000, [n addition £170,900 had been 
allotted to rehef of rates, the contribution to that object for the current 
year boing £25,000. With regard to the demand for electrical energy for 
power 305 motors, «е. (equal to about 1.300 н.р.) had been connected to 

tho m ins during the year, and the current supplied for that purpose had 

exceeded by more than 30 per cent. the sales of the previous year. There 
were about 8.230 consumers connected to the mains. During the year the 
area of supply had been increased in many districts. An important 
feature had been the supply to the Garden City estate at Wavertree, 

where МӨ small dwelling-houses had already been connected, with a 

prosp хе total of about E800 houses, 

Таз number of street lamps fixed was 20.329, including 14.617 inean- 
descent gas and 4.973 flat Mame, 173 ares and 961 incandescent clectrie 


lam pe. 


London County Council.—At the resumed sittings of the County 
Council on Tuesday the adjourned recommendation of the Highways 
Committee to promote legislation in regard to seven new tramwayva 


4 


was submitted, 

Tne tramways proposed ares (1) Hamp-tead-road to King’s Cross, via 
Euston-road ; (2) Churles-street to а point near Ludgate Circus; (3) 
Norton. Polgate to near Liverpoolstroet, via Bishopsgate: (4) Tooley- 
street to near London Bridge: (5) Catford to Southend ; (6) E«sex-road 
to Кіно ае гоа: (7) Wood-lane to Harrow-road. The committee 
also bronght up an additional recommendation to obtain Parliamentary 
powers for Che recopstruction for electric traction of the existing horse 
tramways from Chapel-street to the Woolwich Free Ferry. ‘Tne capital 

. Cost. of eonstraction ard equipment is estimated at $21.330. 
recommendations were adopt d. except the Essex-road to Kingsland. road 
route, Which was referred back. 
Tramuays over New Bridgeg—An adjourned. report of the Highways 
and Improvements Committee was submitted relative to the proposal of 
the City Corporation te construct St. Pauls Bridge. И is suggested 
that the Corporation shall construct tramways over the bridge to Cannon. 
street, and that from this point to Cheapside the tramways shall be 

continued in а shallow subway. ‘toe Highways Committee also recom- 
, mended that application be made to Parlament for authority to carry out 
, these tramway works, and this was agreed to. 

Vau chu" SNwuh.stat^on.— А proposal to ex pend sums of £15,009, £3500, 
$3.10) and £25 Odin respect of the supply of plint required in connection 

‘with the eveetion of a new sab-st ition at Vauxhall was postponed for a 


Tne 


. week. .. : 
© Lranveay Aecounta,—-Reports on. the accounts. for 1910-110 were sub- 


mitted by the Highways and Finance Committees. The accounts showed a 
gross income of £2,232.817. 153. 10d., and the working ex penses amounted 
to £1,337,769. 133. 14., leaving a surplus of £805,048. 2s. 9d. After 

| deductions for debt charges, Parliamentary expenses, &c., the net surplus 
was £232,726. 14s. 24. Tae accounts of the undertaking will bo analysed 
in an early issue of THE ELECTRICIAN. 


ment. ' 
Coun. НАМ said that in some districts the rates now paid amounted 


to £3.000 per annum, and in his own district they were £1.100.. In many 
districts the Government buildings were paid for at 50 per cent. below 
the figure at which the contributions ought to stand. 

The chairman (Lord DERBY) said he had a great deal of sympathy 
with that part of the resolution, which dealt with the assessment. of 
buildings used bv the Post Office; because if the Goverament structure 
were not there some other structure would be. He did not think the 
demand made by corporations and private persons for large sums for 
wavleaves were justifiable. He ventured to hope that they would not 
press the Postmaster-General to undertake an obligation to pay higher 
for wayleaves. 

The resolution was adopted, and it was agreed to appoint a deputation 
to Mr. Samuel. 

Walsall.—The Electricity Committee have invited Mr. Ashton 
Bremner (until letely acting electrical engineer at Walsall) to report 
upon the condition of the gencrating and distributing plant. 


Workhouse Lighting.—At the last mecting of the Workhouse 
Committee at Liverpool the clerk (Mr. С. W. Coster) read the report 
of the chief engineer on the past year's working of the Brownlow-hill 
workhouse electric plant. 

Tne report stated that the total cost in 1907-8 was £1.075 for gne. 
rating 316.000 units (0-8134. per unit) while last year's cost was £003 
for 329,000 units (0-725d.), an increase of 13.000 units, with reduction 
in cost of £77. In four years the coal consumption was reduced ] Hb. 
per unit, equal to a saving of 147 tona a year. When the electric lifts 
were completed the workhouse would be the best electrically-equipped 
institution in the country. The work costs for the year just closed were 
0-650d. per unit. These costs, if worked out in the same manner as 


London Polytechnic.- —1 is announced thot the King has promised 
to visit the new Polytechnic building in Regent-street. London. W.. 
and will unveil г memorial t blot to King Edward. The new building 
ha: cost 490.000 to build. The library contains 20.000 books. 
Practically the whole of the technical work of the Polytechnic has 
been transferred to the new building, which contains 100 elass- 
rooms, whore 609 classes are held weekly. These classes include tele- 
phony. cinematogranhy, аого-спитосгти. electricity. Classes for 
the study of telegre shy are 2130 to be established. 


Moving Stairways.—In consequence of the popularity of the 
moving stairwey at Earl's Court stition, the London Electric Rail- 
way Co. have decided to construct seven additional stairways at :— 

El:phant and Castle, connecting the Baker-street & Waterloo. and 
City & South London: Baker-street, from the Baker-street & Waterloo 
t Metropilitin. Railway:  Piccadilly-cireus, between Baker-street & 
Waterloo and G.N.. Piecadilly & Brompton; Leicester-square. connecting 
G.N. and Piccadilly and Hampstead : Oxford-circus, connecting Baker- 
street & Waterloo and Central London lines. When the extension at 
Charing Cross, which will bring the District Railway, the Hampstead 
and the Baker-street & Waterloo into touch. is completed, moving stair- 
ways will also be established thers. Work is about to be begun on the 
extension of the Baker-street & Waterloo line to Paddington, and the 
echeme includes the building of moving stairways. 


" 
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Liverpool Corporation supply costs, would be 0-54d. per unit. If the 
current had been taken off the Corporation supply af a flat rate of 214. 
per unit the раче; vear's bill would have been £3,291. The actual cost to 
the Vestry. including £700 allowed for interest and ropnyment of Jean, 
had been £1,698, and the total eost. per unit 1-34. for the year, 


Workmen’s Compensation.—The Home Office have issued the 
statistics of compensation and proceedings under the Workmen's 
Compensation Act (1906) and the Employers’ Liability Aet (1880) 
during 1910 ;— | 

In the seven great groups of industries (mines, quarries, railways, 
factories, harbours and docks, constructional works and shipping) tover- 
ing 134,820 employers and more than 7,000,000 em ployed persons, during 
1910 compensation was paid in 3,510 cases of death and in 378.340 cases 
of disablement. The average payment in eases of death was £152. and in 
case of disablement £5. 14s. The annual charge for compensation, 
taking the seven groups of industries together, averaged 7s. Sd. for each 
person етріоуса. It was lowest (4s. 3d. each person) for persons em- 
ployed in factories, and highest in mines (20s. 2d.) and in docks (205. 6d. ). 
The total amount of compensation paid under the Act in the seven groups 
of industries during the year was £2.700,325, compared with £2,274,238 in 
1909. Including management and other costs the total charge borne by 
the seven industries probably amounted to nearly £4.000,000, Tarse 
figures include, in addition to accidents, cases of the various industrial 


diseases (now 24 in number) included under the Workmen's Com pensation: 


Act. Compensation was paid in 36 cases of death from de d and in 
4.438 cases of disablement. The bulk of the cases (852 per cent.) 
occurred in the mining industry. Of the remainder 519 were cases of 
lead-poisoning. The total number of original claims for compensation 
under the workmen's Compensation Act which were finally settled within 
the cognisance of the Courts in England and Wales in 1910 was 3,862: т 
Scotland 486, and in Ireland 653. The decision was in favour of the 
workman in 78:6 per cnt. of the cases. Now that the Act of 1906 is in 
full operation there are fewer cases every year under the Employers 
Liability Act, I880. Last year the number was only 217. 


Electro-Harmonie Society.—' The first smoking concert of this 
society will be held in the King’s Hell of the Holborn Restaurant, 
London. this (Friday) evening at 8 o'clock. Mr. Robert Kaye Gray 
will be in the chair. 


Football.—' Th? General Eleetrio Co.'s Мио Club сога у invite 
application from football clubs in the Electric! Trede (non-league) 
London and district to enter for the Davis Challongs cup. prese ited 
by Mr. S. Davis, 30 and ЗІ, St. Nwithin'seno, B.C. Further 
particulars from the secretaries (H. Chard and J. Peters), 67, Queen 
Viotoria-street. London. Е.С. 


COLONIAL AND FOREIGN NOTES. 


*5 


Argentina.—The '' Review of the River Plate " states that the 
Franeo-Argentina Electricity Со. has presented to the La Plata 
Government plans and estimates. in connection with the Limousin 
concession for an electrice power house at La Plats. 

At a recent meeting the shareholders of the Mercedes Electric Light Со. 
agreed to accept the offer of the Anglo- Argentine Eleccric Co. to purchase 
the Company's undertaking for $400.000 (gold.) 

The tramways owned by Senor C. Dodero in the city of Corrientes are 
being converted to electric traction. 

Messrs. L. Maro & Co. have entered into a contract with the munici- 
pality of San ( 'arlos Centro (Santa Fe Province) for the provision of elec- 
tricity supply works. 

' ne Buenos Ayres tramways comprise 402 miles of route, and the pas- 
sengers carried were 323, 562.738, the rece ipts being £2,807,549. 

The British Tramway Company has pow completed the change of 
traction on all its lines in La Plata excepting one, and the remaining 
horse lines are being clectrified, it is supposed under the auspices of 
German capitalists. 

It is expected that the first portion of the Hydro-Electric Co.'s works 
on the river Lules, which will have a capacity of 5.000 n.r., will be work- 
ing bv December. 

A Consular Report for 1910 eontains a list of © imports by classes " 
which includes the following: Electricity, £1,148,306 (increase over 
1909, £304,923) : iron, £8,623,897 (increase £1.308,551) : sundry metals, 
£2.574.091 (increase £531,926): locomotion, £7.019.026 (£676, 179). 

A Belgian consular report states that there are. good openings in 
Argentina for all kinds of electrical goods connected with lighting. 
power and locomotion, telegraphy and telephony. | 

Australasia.—Bairnsdale (Victoria) Council have obtzined an 
Order in Council authorising them to borrow £5,000 for providing 
electricity supply for Bairnsdale, East Bairnsdale end Lucknow, 

Mr. Н. В. Forbes Mackay, city electrical engineer. has presented a 
report. to Sydney Council recommending that the policy be adopted of 
selling electricity at the lowest possible price, extending the mains in all 
directions and pushing the sale of electricity to the utmost, not with the 
intention of making profits, but for the purpose of helping manufac- 
turers and superseding obsolete. dirty and unwholesome methods of 


Jighting and the production of power. 


A deputation from the London Chamber of Commerce rec ently urged 
upon the High Commissioner for New Zealand, Sir W. Hall Jones, the 
desirability of altering sections 29 and 39 of the Patents, Desigas and 
Trade Marks Bill now before the New Zealand Parliament, во as to bring 
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them into conformity with the British ard Australian Acts. - Under the 

sections из drafted a patent may be revoked if the protected article is not 
made within the Dominion to an CEDE suflicient to satisfy the demand in 
that country. 

The proprietors of the анан Harvester Works have род for 
powers to establish. electricity works for the township of Sunshine 
(Victoria). 

Horsham (Victoria) Council have accepted the offer of Mr. А. H. 
Wood, on behalf of a company, to light the town electrically. the Council 
to have the right to purchase the undertaking at the end of seven vears, 

Willoughby (N.8.W.) Council has issued. invitations to the other 
northern suburbs of Sydney to co-operate in a movement to establish 
electricity supply or gas works. 


It was recently decided to take a poll of the ratepayers of Rutherglen — 


(Victoria) on the question of a proposed electric lighting scheme. 

Cy he N.N.W. chief engineer for rathway and tramway construction (Mr. 
Hutchinson), who recently visited Крупе. America and the Continent 
of Бигор", has expressed the opinion that Paris has the best system of 
tube railways, while Berlin has a good system, the London tubes being 

‘not atallup to date. 

Cessnock (NSW) Shire Council has granted. permission to the East 
Greta Со. to erect poles, &е.. for lighting the town electrically, 

The Railway Commissioners have decided to ask the Government for 
authority and funds for the partial duplication cf the St Kilda Brighton 
(Victoria) electric tramway. 

Napier (N.Z.) ratepayers have approved by а poll of the borrowing of 
£15,000 for electric ligating and tramways, 

Austria-Hungary.— A concession hs: been grented to M. Leopold 
Ider, of Gries, for construction and working a narrow-gauge electric 
railway from the Erzherzog Heinrich Promoned> et Gries to the 
Germania Pension. 

The communal authorities of Ми уха have decided to arrange for 
the erection of electricity supply works for tho district. 


Austrian Electricity Works.— 1t is ennoun а thet “ Stetistik der 
Eloktrieittswerke in Osterreich © will shortly be publish d. [t is 
the only work of the kind in Austris, end will contin very full and 

reliable data releting to electricity works in Austris 2 wmd Bosnia- 
He rzegovin. 

‘ne number of public undertakings is about SOQ. ара these supply 
carrent to 1,600 districts. ae information civen will be similar fer 
Austra to that which is tabulated for the С.К. every vear (since 1557) 
in "ne Electrician” “ables of Electricity: Supply. Yoe price is 
M.3.25 prepaid. Et is to be issued by the EL-Ktrotechnischer Verein, 
'neobaldgasse 12. Viona VI. 

Bermuda.—1t is proposed to construct en eleetrie tremway for 
passengers and light freight in Bermnda. 


Brazil.—A Масею comneny has entered into г controot with the 
Government of Alevoas State for electric traction end other publie 
services in Maceio. Meehinery and material will be admitted duty 
frec. 

Crete.— А consular report stetes thet the need of a telephone 
system in Crete is generally felt. The Government have dropped the 
subject. 

Electric Traction in Argentina.— At the meeting of the Buenos 
Ayres Western Railway (Ltd.) on Tuesday the chairman (Nir H. 
Bell) said the eost of living in the city of Buenos Ayres was now кө 
high that people were looking for desirable suburbs in which they 
might get larger and more comfortable residences for less than half 
the cost of those in the city. and they believed that would result in a 
great development of suburban distrieis round Buenos Ayres. They 
considered. therefore, thet there wes urgent necessity for them to 
look ahead and provide for thet development. They intended to 
electrify their suburban system for » distance of 22 miles. 

Norway. -А consulsr report from Christiania stotes thet the A/S 
Bandek Elektrolytiske-Kobberverk has epplicd for » concession 
to work and eventuelly purehese the Aemdel copper deposits at 
Skafse, in tho district of Telemerken. The eompeny hes a epitel 
of sbout Тани, It is intended to use zn electrolytic process of 
extraetion invented by Mr. V. Hvybinette, è Swedish engineer. 
Admiral Bórressen. Christianis, or Herr Hermen Kreg. 19, Kirke 
Gade, Christisnis. will supply further particulars. 


Peru.— The coneession for construction of 23 olectrie голуу in 
Arequipa has been trensferred froin the Crédits Urbano de Arsquipz 
(in hquidation) to the Cia Anon do Trenvia Eléctrico de Arequipa. 


Russia.—The Russien Poot aod Teloyreoh Admini- irstion. bave 
applied for powers to ley en eddition=| iele ph: ne line from Meow 
to St. Petersburg. at & cost of about £21. 100, 

Spain.—The September report of the British Chember of Com- 
merce for Spain states that the Жос. Anon. Tromwaya Electriques 
de Castille hes been formed in Brussels for zequiring end working 
tramways and reilways in Spain. It hes alresdy purchs:ed from 
the Sociedxd Nueva Monta па. of Sentander. the electric tramw2y3 
in thet city end from Santander to the Хатфтого. The espital і 
£60,000. 
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" SHEFFIELD Electric Light Committee require tenders by Nov. 13 


Switzerland.—A concession has been granted to a syndicate pre- 
sided over by М. А. Barras (Bulle) Гог a narrow gauge electrio rail- 
wav from Fribourg to Bulle, by wey of Pérolles, Marly. La Roche, 
Thusv and Riaz. The cost is estimated at about £260,000, 

U.S. Anti-Trust Campaign.—-It is reported by Reuter from Toledo 
that the U.S. District Court hes decided in favour of the Government 
in the suit egeinst the Elcetrie Lamp "Trust. end has ordered the 
dissolution of the Nations] Electric Lamp Co. and its 35 affiliated 


с mp mies. 

Wireless Telegraph Notes.— From Christi» nis it is ennounced that 
th: wireless telegraph station et Spitzbergen is completed and ready 
for use. The mechinery is reid to work satisfectori.y, end messages 
ere received at Spitzbergen from. Poldhu. Cornwall. and thet com- 
тиле оп is being established with the station at Ingo, in the north 
of Norway. This will be completed by Nov. 15. 

It is steted that success hes attended a series of experiments by 
the steff of the Vernon Torpedo School at Portsmouth in controlling 
submarines solely by wireless, The Vernon torpedo experts have 
(it is seid) discovered a deviee which makes it possible to nevigete 
a submarine from the deck of a warship, though the former veszel 
may heve no one aboard. Experiments have shown thst so com- 
plete is the infuence exercised over the craft that it can be driven 
either submerged or on the surfeee. The experiments ere a develop- 
ment of the operetions on whieh the Admiralty have been for some 
time engeved in perfecting the ** wireless torpedo.” This is said to 
Бе in an edvanced stage, though not near yet perfection. In the 
experiments with submarines one of the Hoolland boats was employed. 
The controlling apparatus was on board the " Furious," tender to 


the °° Vernon.” 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


The directors of the CALEDONIAN КАПМАУ Co. are prepared to 
receive tenders for various stores for one year from Jan. 1. 1912, 
including telegraph appliances, telephones, &е.. electric lighting 
тега and fittings, timepieces, tools, indiarubber goods, hardware, 
glass, asbestos and gutta percha goods, balata belting and packings. 
galvanised wire, wire ropes. copper rivets, &e., locks, serews, shovels, 
«е. Specifications and forms of tender. after [6th inst., from the 
stores superintendent. Мг. А. J. Kaston. Charles-strect, St. Rollox. 
Glasgow. Patterns can be inspected st the compeny s stores from 
Isth to 27th inst. Tenders must be lodged with the secretary, Mr. 
J. Blackburn, 302. Buchanen-street. Glasgow, by Mondzy. Oct. 30. 
Sec also an edvertisement. 

Tenders are invited up to Nov. 29 for the supply of one portible 
head-driven desice sting plent and binders, sleeves, tenes and copper 
wire, to the Po«tm s éer-Genersls. Departinent in NovTH. Avs- 


TRALIA, See also on alvertisemont. 

Tenders are invited up to Nov. 28 for the supply of cbonite esr- 
pieces, esloulagraphs and brown stoneware insulators to the Po. t- 
msster-Gencral’s Department in Угстовта. Spceiticationa, forme of 
tender, &c., from the Commonwealth Offices, 73, Victoria-street, 
London, S.W. Sce also advertisement. 

Tenders are invited up to Dee. 20 for the supply of one branching 
multiple magneto switchboard at Broken Hill to the Postmaster- 
General's Department in New бостн Waves. Tender forms and 
specification from the Commonwealth Offices, 72, Victoria-strect, 
london. S.W. See an advertisement. 

Tenders are invited up to Dee. 12 for the supply of ebonite ear- 
piece. telephone cord, bronze and copper wire. Bleee's-Loye cells, &c.. 
end telephone m^teris! to the l'ostmester-Generel's Department in 
Npecifiestions, &c., from ihe Commonweelth Offices, 


VICTORIA. 
See also эл advertisement. 


12. Vietoris-street, London, S.W. 

Гохрох County Council require tenders by 11 a.m. Oct. 24 for 
Supply of hand-power overhead crane, h.t. and lt. cables and switch- 
gear, &c., rotary converters and static transformers, for sub-stations. 
Npecitications, &c., from the Clerk. 

Tenders are invited by AccgiNGTON. Corporation for the supply. 
delivery and erection of the following plant: (1) Gas raising and bye 
product recovery plant for supplying à раз engine plant of 
LOW Bate, continuously, and (2) one gas engine of 1.000 B.H.P. end 
one e.h.t. generator of 700 kw. Tenders. (addressed to Chairman of 
Electricity Committee), must be lodged zt the offices of the town 
clerk, Mr. А. H. Aitken. Town Hell, Accrington, by 28th inst. 

EDMONTON Guardians want tenders by 9 a.m. Oct. 25 for the in- 
«tzllation of eight telephone instruments and line wires and for over- 
hauling two existing 10-line exchanges at Chese Farm Schools, 
Enfield. Specifications from Messrs. May & Hawes, Caxton House, 


Westminster, S.W. 7 = 


for supply of a 5.500 kw. steam turbine. alternator and exciter, con- 
densing plant, pumps, &6. Specifications from Mr. 5. E. Fedden, 
Electric Supply Department. Commercial-street, Sheftield. 

NEWCASTLE-ON-TYNE Tramways Committee require tenders. by 
10 a.m. Oct. 24 for the supply of tram rails and tie bars and gronite 
setts спа cubes for the tramways. Specitications, &с., from the City 
Engineer. 

RADCLIFFE Council require tenders by Nov. 7 for the supply and 
erection of two 300 kw. rotary converters and transformers and 
e.h.t. switehgoar. Specifications, &c., from Mr. Н. Wilkuison, 
Electricity Works, Radcliffe. | 

Braprorp Corporation require tenders by Nov. 11 for 12 months’ 
supply of stores to the tramways department. including insulting 
material. steel strend end copper fuse wire. traction lamps, bomp 
fittings. ironmongery, metals. paints, oils, &e Conditions of tender, 


&c., from the Tremwey Offices, 
Воснольв Baths Committee want tenders for the eleetric lighting 
of Smith-street. Beths. Porticulars from. Мг. P. W. Hathaway. 


Town Hall. Rochd*le. 

Tenders are wanted for electric lighting work at STOURBRIDGE and 
HaLesowkn Hospital. Plans, Ке... from Mr. H. К. Folkes, Waterloo- 
bridge. Stourbridge. "Tenders to Mr. E. Н. Grove, Great Cornbour, 
H^lesowen, by noon Oct. 23. 

The Февых Смтер Tramways Co. (1896) (Lrp.) invite tenders 
for the supply of general stores, including cor fittings, iron. stecl 
castings, oils, paints, gloss, brushes, ironmongery, electric supplies, 
timber, &c.. for the year ending Dec. ЗІ, 1912. Form of tender. &c.. 
cen be obtained and patterns seen 26 the Secretary я office, 9. Upper 
Naekville-street. Dublin, up to 3156 inst. inclusive. Tendera. 
addressed to the Chairman of the company, must be lodged with the 
secretary, Мг. В. №. Tresilian, 9, Upper Sackville-street. Dublin, by 


Nov. 6. 

DvBLIN. Improvements Committee require. tenders. by noon 
Nov. 9 for the supply and erection of electrically-driven centrifugal 
pumps, capable of desling with 15 million gallons of sewage per day. 
Speeiiestions, &с., from the City Engineer. 

Tenders are invited up to Nov. 15 for magneto switchboards. 
milammeters, relays, е. ; and for telephone cords and earpieces : 
and up to Nov. 1 for the supply of 5,000 porcelain insulators to the 
Postmaster-Generals Department in ости AUSTRALIA; up to 


Nov. 18 for the supply of iroawork, measuring instruments, switeh- 


boards, &c., up to Nov. 22 for the supply of cable to the Postmaster- 


General’s Department, in QUEENSLAND and up to Nov. 21 for 
supply of one automatic or semi-automatic switchboard and equip- 
ment t» the Postmaster-Genecral’s Department. in WESTERN 
AUSTRALIA. Tender forms, &с., from the Commonwealth Offices 
12, Victoria-street, London, S.W. 

The Deputy Postmaster-General, Brisbane, QUEENSLAND, invites 
tenders until Nov. 22 for 880 yds. paper-insulated lead-covered cable, 
4 nauts submarine telegraph cable, and 440 yds. silk and cotton- 
insulated switchboard cable. Specifications, &с., from 72, Victoria- 


strect, London, S.W. 

TvrcEA (Roumania) municipality require tenders by Nov. 19 for 
electric lighting of the town. 

Tenders are wanted by noon Nov. 22 for supply of motor 
generators, accumulators, main switchbosrd. cable, &o.. to the South 
African Government Posts and Telegraphs Department, PRETORIA. 
Particulars from G. P.O., Johannesburg or Cape Town. 

The Metropolitan Water and Sewerage Board, Albert-strect, 
BRISBANE, Queensland, want tenders by noon Jan. 30 next for 
supply and erection of ono, two or three complete units, each con- 
sisting of power generating plant and pump or pumps to lift not less 
than 6,000,000 gallons per day. Particulars from the Seoretary, and 
forms from the Agent-General for Queensland. 

Tenders will be reccived until Nov. 28 at the Directoria Geral 
Ministerio de Ушело е Obras Publicas, Rio de Janiero, for harbour 
works at ЈАКАССА (Alagoas State) (estimated to cost £780,000). 
including the supply of six movable 13-ton. electrie cranes. a fixed 
30-ton crane and an electric lighting installation. Particulars can 
be seen at 73, Basinghall-street, Е.С. 

The Italian Ministry of Marine, Коме. require tenders by Oet. 30 
for supply of electric lemps and fittings. Upset price £S.000, 
articulars may be seen at the Ministry of Marine. Rome. 

The Department for the Colonies, Maprip, went tenders by Nov, 
16 for the installation of a wireless telegraph station at Fernando Po, 

The NORWEGIAN ARMY Authorities require tenders for supply of 
new field telephones (bout 100 sets). Tenderers must supply to 
the Military Authorities, Christiana, two sample sets of apparatus, 


ГА resident agent is necessary. | 
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LETHBRIDGE (Canada) Municipality require tenders by Nov. 24 
for supply and erection of boilers, economiser. steam turbo-gene- 
rator, condenser and sub-station equipment. Plans, from Mr. A. 
Reid, superintending engineer, Lethbridge, Alberta. 

The NORWEGIAN NTATE TELEGRAPH DEPARTMENT want tenders 
by noon Nov. 1 for supply of 200,000 insulators. Specification (in 
Norwegian) may be scen at 73, Basinghall-street, London. E.C. 


TENDERS RECEIVED AND ACCEPTED. 


London County Council have accepted an offer by Hadficld’s Steel 
Foundry Co. to give a further discount of 2} per cent. off their 
charges for special trackwork, making 5 per cent. reduction in all the 
prices obtaining before July, 1908, and to allow a reduction of 2} per 
cent. on the net prices previously agreed to for the spceial work re- 
quired for renewals the Council, agreeing to purchase all such special 
trackwork from them for five years. 


London County Council have accepted the tender of Buck & Hick- 
man for two flat turret lsthes and one dise grinder for tramear repair 
depot. at £623. 15s, 

Stoke-on-Trent Corporation have affixed the corporate seal to the 
following contracts in connection with their new electricity generating 
station :— 

Grant & Co., erection of new power house adjoining Hanley electricity 
works, £5.74: Heenan & Froude, ironwork, £300: New Conveyor Co.. 
bunkers. conveyers and receiving hoppers, £1,426; Herbt. Morris & 
Bastert, 15-ton hand travelling crane, £229. 55, ; D.P. Battery Co.. 
300-ampere hour battery, £91: Bruce Peebles & Co.. motor-generator. 
three-phase to d.c. £225: Aiton & Co., steam and water pipes. &c., 
1.128. 128: С. & J. Weir. steam boiler feed. pump. £115: British 
Westinghouse Co, electric feed pump, £180, апа three-phase trans- 
formers, £01. 

Morecambe Council have accepted the tender of J. W. Pearse for 
the reconstruction of @ portion of the Bare tramway route. 


An order has been placed with Lowdon Bros. for an electrice light 
and power installation for the new engineering laboratories of Dundee 
University College. 

Gawler (S. Australia) Council have accepted the tenders of Wm. 
McLean & Co. for Gardner engine, £702. 10s.. dynamo and sundries, 
£739. 18s. 6d. ; service meters, £154. and aluminium cables £225 ; 
Siemens Bros Dynamo Works for switches and fuses, £12. Is. ; 
General Electric Co.. £130. 17s. 6d.. and switches and instruments, 
£84. 18s. 6d. ; Warburton, Franki & Co.. for a battery of accumu- 
lators, £397. 1Us. ; and H. Rowe & Co.. for а synehroscope, £3. 4s. 6d, 


Vietoria Railways Department have accepted the tender of 
Siemens Bros. Dynamo Works for a 5-ton electric crane at £144. 5s. 

Bury (Lanes.) Council have placed an order with the Switch- 
gear Co. for two regulating switches for the battery. 

Norwich Council have accepted the tender of G. G. Stowers & Sen 
for an extension of the electricity station buildings at £2,960. 


Shoreditch (London) Council have accepted the tender of Pooley 
& Austin, at £60. 6s., for supply of a motor-generator at Hoxton 
Baths. 

Southwark (London) have accepted the tender of Connolly Bros. 
for 440 yds. of 0 05 cable, at £60. less 21 per cent. 

Lowestoft Council have accepted the tender of Hadfield’s Steel 
Foundry Co. for supply of four sets of tramway points. at £49. 10s. 
per set. 

The tenders of the Kinetie Co. and Messrs. Mountstephen have 
been accepted, the former to supply an electric motor for playing the 
organ. and the latter for wiring the Hounslow Parish Church. 

Pontypridd Council have received the following tenders for a 
water-tube boiler and Foster superheater :— 

Babcock & Wileox (accepted). £1.277; Hawksley, Will & Co., 
£1,254; Clarke, Chapman & Co., £1,447. 

Sydney (N.S.W.) Council have accepted the tenders of the Union 
Electric Co. of Australia for аге lamp carriers. £547. 15s.; British 
]nsulated & Helsby Cables for underground cable (£1.850) : Henley's 
Telegraph Works Co.. house service and twin are cable (£303. 153.) 
and zine suspenders (£350) ; Bullivant’s Australian Co., suspension 
cable ($300); W. T. Glover & Co., cable suspenders (£360); Fer- 
ranti Ltd., feeder panel. transformer and distribution panels, &c.. 
and also transformers (£2.083); Noyes Bros. and Australian 
General Electric Co., feeder and transformer panels. (total £2,038) : 
Australian General Electric Co. for 5.000 volt and 415 volt trans- 
forming panels and ].t. distributor panels (£417) : Crompton & Co., 
are lamp winches (£43. 15s.) ; “ Venner " time switches (£137. 10s.) ; 
Lawrence & Hanson, insulators (£281. 5s.) 

Government Contracts.—Contracts have been placed by British 
Government Departments with the following firms during Sept. :— 

Admiralty. —J. C. Fuller & Son, dry cells. 

India Office.—Marshall, Sons & Co., boilers; Siemens Bros. & Co., 
cable; Tudor Accumulator Co., cells; Bullers Ltd., and Taylor, Tunni- 


cliff & Co., insulator cups: Pollock & Macnab, lathes: Johnson & 
Phillips, switehboards; Western Electrie Co, telephone apparatus 
British L. M. Ericsson Mfg. Co., terminal sets. | 

Crown Agents for the Co'onées.—Stewarts & Lloyds, piping and fittings; 
Dick, Kerr & Co., light railway materials; Tyer & Co., train culo 
instruments. 

General Post. Office. —British. Insulated & Helsby Cables, automatic 
telephone exchange. equipment for Epsom Post. Office; American 
Machine Telephone Со, automatic telephone exchange equipment for 
Caterham Valley Post Office (per J. Н. Tennant); John M Lean & Sons 
electric lifts for Belfast Post Office; Medway's Safety Lift Co.. йер 
lifts for S.B. Distriet Post. Office, London ; Faleonar, Cross & Co 
electric lighting at Neweastle-on-Pyne Post Othee ; В. Wavgood & TN 
interlocking gear for lifts (various Post Offices); Greg & Майна. 
lying pipes and ducts, Park Exchange Area. London; Robson, Peli 
& Со. laying pipes. Leeds—Hull: €. 4. Nevitt and W. Dobson. уши 
pipes from Chepstow River Bridge to Newport (Mon.); Grounds & 
Newton. laying pipes; West Ham; Gell Polegraphie Appliances Svad.. 
telegraphic apparatus ; Western Electric Co., bell sets and гаг! анон 
coils; British Insulated and Helsby Cables and London. Electric Wire 
Co. & Smiths. flexible cords: British М. Ericsson Mfg. Co... jacks; 
Siemens Bros. & Cos bell receivers; British L.M. Er«ssen Mig. Co. 
Peel-Conner Telephone Wks.. Sterling Telephone & Бесе Wks and 
Walter's Electrical Mfg. Co.. telephones: УУ. Y. Henley s Pelegrauh Works 
Co. ir. and ee. cables; British Insulated < Helsby Cables, and Siemens 
Bros. & Со.. paper core cable ; London Electric Wire Со. & Smiths, and 
Western Electric Co.. switchboard cable; Butlin & Co., and ‘Thompson & 
Co. (Millfields), joint box castings > Bailey, Pegy & Co., Bradley & Turton, 
and Staveley Coal & Iron Cos c.i. pipes: J. Brotherton, wi. pipes ; 
Dunham, White & Co., and Walkers, Parker & Co., lead seals; Ва, 
Ltd., stay crutches. 

BUSINESS NOTICES. 


The British Thomson-Houston Co. are removing their Leeds 
office from Greek-street Chambers to Standard-buildings. City- 
square. The telephone Хо, remains 3244 Central. | 

The Western Electric Со. (Ltd.) have opened a branch ofhes at 49. 
West Campbell-street, Glasgow. where they will be represented by 
Mr. Maleolm Breingan (ме with the Generel еселе Co.) Orders 
for cables. telephones, &e.. will be mot from stock. The telegraphic 
address is * Microphone Glosgow," and the telephone number 
1099 Central. 

The Flectrical Co. (Ltd.) announce that they are now the role 
agents for the celebrated Plania carbons for the United Kingdom. 
formerly held by Messrs. Н. G. Meyer & Co.. end that they are keep- 
ing a large stock in this country. Mr. W. G. Mayer ix now with 
them. and he has taken over the mino «ement of the Plinia cerbon 
business of the company. A list will be issued as soon as it can be 
prepared. 

Mr. Alfred Н. Gibbings. M.L E. E.. who was for many years pro- 
minently associated with the cleetricity supply industry in this 
country. having been at one time city electric | eneineer аб Brad- 
ford. and subsequently engaged in consulting work. has commenced 
business as an electrical engineer and manufacturers) agent at 
Buenos Ayres. o is trading under the style of Alfred Н. Gibbings 
& Co., and his address is Cangallo. 564. He is gssoelated in à pert- 
nership arrangement with Messrs, Seott & Hume. of that ену. The 
latter firm has been connected with railway enterprise in Argentin 
since 1867. The extensive experience of Messrs. Seott & Hume as 
railway contractors, in conjunction with Mr. Gibbings’ electrical 
experience, places the partnership in an advantageous position їп 
undertaking electricity supply. traction and power contraets, Mr. 
Gibbings represents in Argentina various oleetrical firms. including 
Messrs. Nalder Bros. & Thomoson, the Bestian Meter Co., Drake & 
Gorham, &e. 


Mr. Ashton Bremner. M.1.E. E.. managing director of the Llangollen 
Electricity Works (and formerly engineer and manager of th^ 
Burslem electricity works). has opened an offic? at 27. Paradise- 
street, Birmingham. where he will practice as a consulting engineer. 

Messrs. Haslam and Schontheil. 11. Windsor. place. Cardiff. he ve 
been appointed selling agents in S. Wales end Monmouthshire for 
Messrs. Ed. Bennis & Co. 

The Tamesco Co. and Mr. Е. Peake Sexton, electrica contractors. 
&c.. have removed to 48. London-road. Kingston-on-Themes. 

The Anglo-French Wireless Co.. Ltd., Hastings House. Norfolk- 
street. W.C., has purchased the whole of the assets of the Lepel 
Wireless Synd. (which has been dissolved) and the whole of the 
English and Colonial patents are being transferred to the Anglo 
Freneh Co. 

Checkogram (1908), Ltd., 150, Oxfurd-street, W.. who are extend- 
ing their business to embrace all branches of electrical work. espe 
cially telephone installations. would be glad to have catzlogues and 
price lists from manufacturers and suppliers. 

Sunshine Flame Arc Lamps.—The Electrical Co. (Ltd.). 122-4. 
Charing Cross-road, ask us to deny the rumour that has got abroad 
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ELECTRICITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
eonstant use, price 8s. 6d. post free, А complete Index is included. 


—— 
-—————À 


= 
thet direct-current Sunshine flame arc lamps have infringed реп. 
and cannot be sold. An arrangement has been entered into with 
the owners of the master patent. and Sunshine Нате are lamps are 
now sold under royalty, and do not infringe any patents, The list 
prices rem^in the same аз formerly. and forms of indemnity will he 
Alternating-current Sunshine lamps are 


given whenever required. 
not affected by patents in any мау. 


Patent Development.—'lhe proprietor of British petont No. 
]8.641/1900, relating to improvements in forccarrieges for motor 
cor, desires to make. errengements for developing seme in this 
country. Applications to Messra, W. P. Thompson & Co., Chartered 
Patent Agenis, 285, High Holborn, London. W.C, 

Pitman’s Shorthand Writer's Phrase Books and Guides : Electrical 
and Engineering.— This book. which is published at Is. 6d. net, and 
is said to have been compiled by an expert with long experience in 
the engineering trade. contains over 1,500 phrases in shorthand. 
with their longhand equivalents, 

Most of the shorthand outlines are concise and useful, but we suggest that 
a distinction should be made between " alternate ` and “ alternating ` 
in the series of phrases in which they occur, the words in phrases such as 
“accumulator switches " and © flush switeh " (which are written in full 
and joined) would be better written separately, the outline for actinic 
ray does not seem to us suggestive of the words. There is an element 
of uncertainty in using the shorthand letter Б in intersected) phrases 
representing “absolute " and " battery," and also. for ©“ bank." А 
shorthand writer of technical terms would, we think. find his memory 
at fault in using the letter p for “ power." " pump," " potential апа 
"panel 7 indiscriminately. On the other hand. many of the phrases— 
for instance, ©“ cold water supply аге very legible and easy to write. 
The book provides the intelligent shorthand writer with material for 
the nucleus of a collection of phrases for his own use, and also contains 


useful business hints. 

Imports.—The following are official values of electrical machinery 
material and apparatus imported into this country (a) during 
September, 1911, and (b) during the current year from Jan. 1 to 
Sept. 30. with the increases or decreases compared with the corre- 
sponding periods of 1910 :— 

Electrical. machinery (a) £87.888 (increase £42.119\ (b) £803,005 
(increase £373,738); telegraph and telephone cables (a) £25,408. (de- 
crease £31,330), (5) £269,899 (increase £121,307); telegraph and tele- 
phone apparatus (a) £20,644. (increase £13,430), (b) £140.63. (increase 
£9,658); other electrical wires and cables, rubber insulated (a) £8.172 
(increase #2111). (b) £65,178 (decrease £78,961) ;. with other insulations, 
(a) £2454 (increase &1.004). (b) £26,761 (increase £5,973); carbons (a) 
£11.340 (decrease £122). (b) £72,717 (decrease £9,173); glow lamps (a) 
£30,709 (decrease £31,456), (5) £219,237 (decrease £217,390) : arc lamps 

and electric searchlights (a) £524 (increase £89), (b) £1,597 (decrease 
#2.119); parts of are lamps and searchlights (other than carbons), (a) 
£5,309 (decrease £9.030). (5) £73,606 (increase £10,877) : primary and 
secondary batteries (a) £3,819 (decrease £993). (5) £31,865 (decrease £581). 
Total of electrical goods and apparatus, other than machinery and tele- 
graph and telephone wire, (а) £125,428 (decrease £53,532), (b) £1.012,043 
(decrease 142.936). 

Exports.—-The exports of electrical machinery. materisl, &с. (а) 
during September. 1911. and (4) during the current year from Jan. 1 
to Sept. 30, and the increases and decreases compared with the cor- 
responding periods of 1910. are аз follows — 

Electrical machinery. (а) £91,433 (decrease £23.088), (b) &1.254.187 
(Increase £112,909) ; telegraph and telephone cables (a) £50,882) (de- 
Crease £207,310), (6) £547,554 (decrease £1,178,454): telegraph and tele. 
phone apparatus (a) £23,909 (decrease £7,975). (b) 192,118 (increase 

£27,070) ; other electrical wires and cables, rubber insulated (a) 34.766 
‚ (decrease £9,552), (b) £295.770 (decrease £37.157) ;. with other insulations 
(a) £25,827 (decrease 63.669). (5) £274,534 (increase £35,039); carbons, 
(а) £1,127 (increase £210), (^) £12,196 (decrease £428) : glow lamps (а) 
£15.09] (increase £3,418), (5) £119,680 (increase £26,001) : are lamps and 
searchlights (a) £1,231 (increase £178), (b) £13,530 (decrease £1,681); 
parts of are lamps and searchlights (other than carbons), (a) £1.324 (de- 
Crease £725), (b) £12,141 (increase £351); primary and secondary bat- 
_teries (a) £8,793 (decrease £655). (b) £109,035 (increase £18.924). Total 
of electrical goods and apparatus, other than machinery and telegraph 
And telephone wire, (a) £209,332 (decrease £222,357), (L) £1,990,852 
decrease £1,043,873). 
| LIQUIDATIONS, &e. 


| А mecting of the creditors of the Davis Electrical Co. (Ltd.) (т 
liq.) will be held at Armfield's Hotel, South-place, Finsbury, London, 
E.C., on Oct. 23, at 3.30 p.m. | 
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PATENT RECORD. 


APPLICATIONS FOR EATENTS. 


Note. —T he undermentioned Applications (except those marked t) are not open to 
public inspection until alter acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, tf they have not been published 
previously tn the ordinary course. Names within parentheses are those of communicator$ 
ol inventions, When complete Specification accompanies application, an asterisk is айхе4, 


Ausust 21, 1911. 
18,759 Fraser, Electrical method of obtairine variable speeds. 
18.763 Миккаду. Meter-testing cut-out. (25/10/10, U.S)" 


18,778 Вкоммек, Electric push-button switch.” 

18.785 Excis, В. ококзкх & LICHTENSTEIN. Antiseptic telephone торте, 
(24 8/10, US)" 

18.894 Scuritiin. Furnaces for the production of metallic sodium Бу electrolysis. 


(20,310, Germany.)® 


Aueust 22, 1911. 

18.852 Levy & Suprufep. Arc lamps. 

18,858 Stemens-Sce#UCKERTWEREE Сом.в.Н. Boosting transforme.s, 

tors, and the like. (22.810. Germany)? 

18.879 WistH. Beck & Knauss, Wireless telecraphv apparatus. е 

18.881 Lake. (Geb. Jawor. Germany.) Tom) ler caitches.* 

16.885 Justice. (N.E. Elec. Co, U.S.) Елле агил apparatus. е 

18.893 В.Т.-Н. Co. (A.E.G., Germany.) Electric traction systems, 

August 23. 1911. 

18.901 Bscoks & Reap. Fittines for electrical conduits. 

18.906 Востн & В:-тн. Lamp-holders. 

18.908 Pitkinaton. Electrical conductors. 

18.911 Wirs. м. Driving wear of electrically-operated winches. ® 

18,919 & 18.920 ALEXANDER. (Anderson Winding Machine Co., U.S). 
machines for winding coils. * 

18.921 ALEXANDER. (Anderson Winding Machine Co., U.S.) Windines or coils.* 

18,922 ALEXANDER. (Anderson Winding Machine Co., U.S) Binding together the 


turns and layers of coils or windires.* | 
(Ges. fur Maschinen- und Metall-Industrie m.b. H., Germany.) Multi; le 


voltave rezula- 


Mandrels for 


+ 


18,925 WETTER. 
arc lamps.* 
18.949 В.Т.Н. Co. (С.Е. Co., U.S) Wire-covering machines. 
Auvust 24. 1911. 
18.976 Hackine. Electrical means for 1ipnitine eas lamps. | 
18.981 Ѕтску. Тезапе starking plugs in internal-combustion engines. 


18.997 Streets. Electrostatic valves.” | 9’ 
18.998 Stuart. System of undereround electric dispatch for mail and parcels. (9/910, 


U.S.)* 
19,002 Ges. FUR MASCHINEN. UND MBTALL-InoUstRIg M.B.H. Arc lamps. (31.8.10, 


Germany.)* | | 
19.011 Су. 202. Telephones, (Addition to 11.23411. 17%, 11, Germany.)* 
19.047 Suman. Methods and apparatus for shaping filaments tor electric lamps and the 


like. (31/5/11, U.S.)* 
August 25. 1911. 


Adjustable insulator and clip for electric conductors. 


Surface conduit system for electric railways., 


19.052 Атм & ALLIN. 
Telegraph instruments. 


19.904 Atti IN & ALLIN. 

19.065 BrrrisH INsuLATED & HEtsBY CABLES & Moore. 

19,059 Harris. Magnetic emazatlon. | 

19.083 Sig«Egus Bros, Dynamo Works & Kierrer. Rerulators for electricilly-driven 

rine spinning and doubline macranes. 

19.084 & 19.085 Siemens Bsos. Dynamo Werks. Cei wt gv & С WAN. 
electrically-driven rine spinning and doubline machine, 

19.091 Cowigg-C:iEs. Reectore. 

19.032 Cowrer-CoLes. Electrolytic refinine of сор! er. 

19.093 CowrExs-C^12s.  Electro-depoazitieon of copper. 

19,034 Cz wigR-Cc LEs.. Metalic reflectors. 

19.097 Brite. Electrical brakine mechanism. 

19.108 В.Т.-Н. Co. (СЕ. Co., U.S.) Electric heating devices. 

19.109 B.T-H. Cc. & NE&EbrAM. Electric lamps. 

19.114 Brown. Submarine telecraphy. | 

19.116 Lake. (Weston Electrical Instrument Co.. U.S Manufacture of electrical 
cols. (Divided ap;lication on 9.029 11. 11 4.}* 

19,122 Simms & Stums Macneto Co. Combined tenition and illuminating devices for 


motor road vehicles. 
August 26. 1911. | - 
Machines for generating electricity and machines driven by electricity. 


Re-ulators for 


19.160 Boyn. 

19.162 Fever. Electric drive for machine tools.* 

19.182 Lvcas & JenKins. Electric lamp-holders. 

19.185 Siemens & Harske Axt.-Ges., Circuit arrangements for automatic tele; hone 
exchanées. (27/8/10, Germany.)* 

19,186 & 19.187 Sıemens & HALskE Акт.-СЕЗ. 
telephone systems, (27/8,10. Germany.)* 


SPECIFICATIONS PUBLISHED. 


1910 SPECIFICATIONS. 
12,355 Berry. Electrical transformers. 


17,091 Weston. Wattmeters. 

17,537 J. Stone & Co .& DARKER. Electric. hot air, and steam heatine and ventilatine 
systems for railway carr:aees and the like. 

19,701 ОчвктЕв. Means for electrically transmitting orders or signals and for indicat- 


ing their nature and the points of transmission. 
19.703 Quertier. Electrical transmitting, printing, indicating and recording appa- 


Circuit arrangements for automatic 


ratus. 
19.993 KALL'4ANN. Electric resistance. (31,/8,09.) 
20,107 Ашем, West & Co. & Mccoripce. Current collectors or contact columns for 
electric cranes and the lime. 
22.760 1-те. (Rudolf Buderer & Co.) Electric time switch for lirhtine circuits. 
23,404 Monn. Supportine wire for meta! tilaments of electric lamps and a method of 
Mechanism ceper- 


manufacturine same. 

23,933 W. К. SvkES IN TtERLCCKING StGsAL Со.” Sykes & TARRANT. 
ated by the passage of a railway train or vehicle for actuating electric switches. 

24,183 Brown. Electrica! system for indicating an alarm of fire. 

24,037 WESTINGHOUSE METALLFADEN GLUHLAMFENFASRIK Ges. Process for decar- 
bonising metallic filaments for incandescent electric] lamps. (12/11,09. 
Addition to 2.993,10.) 

25.368 ALTHER & Сил. Electric annunciatine apparatus. 

29,205 IRwin. Selective electric signalling. 

1911 SFECIFICATIONS. 


176 В.Т.-Н. Co. (С.Е. Co) Insulating comroun 35, 
223 Siemens Bros. DvwAMO Works. (Siemens-Schuckertwerke Ges) Rotary 

field induction generators. 

1.481 SELvArICO. Electrical chest warmer. 

1.543 CRAwsHAW & Рнтших Dynamo МЕС. Со. Electric motors. 

3,948 Girarceau. High-frequency alternator for radiotelepraphic and radiotelephonic 
plants. (9/5/10.) 

5,490 Lake. (United States Light & Heating Co.) 
circutts. 

5,961 CARFENTIER. Apparatus for measuring the relation of two electric currents. 
(18/3/10.) 

9,037 Creswick & BENTHAM. 


Automatic regulators for electric 


Electric flame-tight fuse and switch boxes. 
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BOOKS RECEIVED. 


[Copies of the undermentioned works can be had from The Kilv-cirictan office, post free 
(less otherwise stated), on receipt of published price, adding 3d. for books publia? € 
under 2s., and 5 per cent. for books published nett. Add 10 рег cent. for abroad or for 
foreign bocks.] | 

" Electrie Crancs: Yheir Design, Construction. and Application." 
Being Vol. I. of à Complete Manual on Lifting and Hanling Machinery. 
By H. H. Broughton. (London, 1910 : © Ta^ Electrician © Printing & 
Publishing Co.) 25s. nett. 

U Ebeetme Traction for Railway vraies" Ву Edward P. Burch. 
(Leobpdon & New York. 19011 : MeGraw-Hill Book Co.) 21s. net. 

“Tae Mathematical Theory of Kl^ctricitv and Meogretzm." Dv 
J. H. Jeens, M. X, PARIS. Second Edition. (Cambridge, 1911: Cam- 
bride University Pross.) 128. net. 

" Alteraatipg Currents: their "neory, Generation and "Piansforma- 
tion." Ву А. Hay, р.х. Тапа Edition, Revised avd Enlarged. 
(London and New York. НИЕ: Harper & Bros). Gs. net. 

UU ae Electric Propulsion of Ships" By H. M. Hobart. (London and 
New York, 911: Harper & Bros.) 5s. nett. 
“ Heat and Steam.” By К. G. Wheeler. 

Arnold.) ds. 6d. nett. 


(London. 911: Edward 


COMPANIES’ MEETINGS AND REPORTS. 


—— 
Anglo-American Telegraph Co. (Ltd.) 


An extraordinary meeting was held on Monday, under the presidency 
of Mr. Е. А. BEVAN, Cy confirm the resolutions passed at the extraordinary 
general meeting held on 29th ull.. approving the conditional agreement, 
dated Aug. 22 last, between the Anglo Co. and the Western Union 
"чегара Cons altering the terms of the Memorandum of Associa- 
tion; and providing that. on the conditional agreement becoming 
operative, any of the present. Directors retiring within three calendar 
months subsequently, there should be paid out to them £1000, to be 
divided амон such retiring Directors in proportions as they may 
agror. 

Tae CHAIRMAN, in proposing th» eonfirnation of the resolutions, 
said thit since the hist meeting the stockholders of the Westera Union Co. 
had met and resolutions eonfirmirg the agreement were pissed by a very 
large majority. А  thrsc-fitth: majority. was necessary, and cut of 
000,00) votes he Choaght 770,000 or 780,00 wore polle bin fav oar of the 
agreement. 

Sir GERALD FD'ZGERALD seconded the resdutioa, which was 
carried ui nimously. 

Mr. CHAMEN remarked that. subject to the sanction of the Court 
being given to the agreement, matters would be settled for 99 years, but 
there was one point to waleh he desired to invit? the Directors con- 
sideration, Yne deferred stockholders had the rigat to participat? 
equally with the preferred stockholders in the capital assets of the 
Company in the event of liquidation, Owing to the proposed lease such 
a thing as liquidation was, he hoped and believed. shelved for all tim :— 
at any rato, for 99 years, subject always to the working of the Shernan 
Act. [tought not to bè a difficult matter to give а unitorm stock to the 
preferred and the deferred stockhelders, Tf the Directors were t» reduce 
the capital of £7.000,000 to £5,250.000, they would bo able to give to 
each holder of £100 of 6 рог cent. preferred. stock £120 of 5 per cent. 
guaranteed stock—for he took it they would make the £5.250.000 
guaranteed—and to each holder of £100 of deferred stock £30 of guaran- 
teed stock. The security was now the leas? and the guarantee of 
£262,500, which would come in annually. Ц required, һе thought, 
£210,000 to pay the preferred stock interest, and the other £52,500 to pay 
I} per cent. on the deferred stock. И the lease were broken, under the 
Sherman Act, the present preference of the B stock would not be worth 
much, and he submitted that the deferred holders should have the same 
atock as the preferred. Originally they had one stock. but it was thought 
good—he did not know for what reason—to give an opportunity to the 
holders to split it into preferred and deferred stocks. By that arrange- 
ment. the preferred stockholdera got a preference of 6 per cent. over the 
deferred stockholders; and the latter took the reversion. Under the 
agreement the deferred stockholder would lose his right to his reversion, 
because the amount of his interest was limited. It seemed, therefore, 
reasonable and right that the preference stockholder should relinquish 
his claim to a preference, that the deferred stockholder should relinquish 
his claim to an equal share of the capital assets in the event of liquidation, 
and that Шоу should revert to their original state. By having one uni- 
form stock they would bury the hatehet for ever between the preferred 
and the deferred stockholders. 

Mr. FRY thought that they should leave well alone, until they saw how 
the lease was working. Speaking as an ordinary as well as a deferred 
stockholder, he asked the Board to go slowly. 

The CHAIRMAN, in reply. stid Mr. Chimen would not, of course, 
expect him at once to give a definite opinion on the proposal he had 
brought forward. Prima facie it seemed a very reasonable one, and one 
which he thought the Directors should consider, but, as Mr. Fry had said. 
the matter had come rather unexpectedly on them, and they must take a 
little time to consider it, especially as they must ascertain, if. possible, 
what the wishes of the deferred stockholders were. If the thing could be 
carried out, he personally thought it might be desirable to do so, but the 
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Directors would not d» апуу vac at most саг fully соль ве th: 
val matter. 
A vote of thanks to the Chairman terminated the proceedings. 


Direct United States Cable Co. (Ltd.) 


An extraordinary general meeting was held on Tuesday. under the 
presidency of Mr. E. M. Схоккром N, К.С. when the resolutions һар. 
ing the provisional agreement entered into by the Directora. with the 
Westera Union Telegraph Co. which were passed at the extraordinary 
general meeting on Sept. 29. were submitted for confiriiation. 

Yho SECREVARY (Mr. Млн Miles) read the rotice ronvening the 
meeting. 

ane CHAIRMAN then sid: At the mecting op Sept; 29 ihe acre. 
ment beivecn ths Compiny ard the Western Union Company was 
unanimously approved, ard a full reperi of the proceedings at that 
meeta g has been circulited amergst the shareholders, Вахе only to 
add to my remarks on that oceaston that the stockholders of che We stern 
Union Comping itn America have. oy vr ten consent. ratified ard appr wed 
th agrsement, ard that the stockholders of the Angle- American Compu y 
have also not only passed the agreement unanimously. but have confirmed 
и. 1 have no doubt you vill agree with the Board that it is in the best 
interests of the Direet Company that we should also formally, as required 
by Act of Parliament, confirm the resolutions adopting this agreement, 
ard making the necessary alterations in our memorandum and articles 
of association, He then moved “that the resolutions Бо and the same 
are hereby confirmed as special resolutions.” 

This was seconded by Sir JAMES PENDER. 

Mr. ALLDRED: I understood at our meeting on Sept. 29 that vou 
will be able ard intend t» piv quarterly dividends at the rate «f $qer 
eent., and possibly at the end of the vear а further bonus; making the 
retura up to 2 per eent.—at any rate ve shall hive the $ por cent. 
quarterly, Will vou say if it is the intention of the Directors to con. 
1.ппе to pay the dividends free of the income tax ? 

a hs CHAIRMAN, in reply, каф: We should be very glad to рау what 
we have to pay free of income tax, but you must remember iliis —and it 
is not generally understood-—that. when you pay a dividend. free of 
Income tax you pay a higher rate than that you assume te pay. We are 
restricted by the agreement to the payment of not more thia percent. 
ard we must cops-quently. as is th» nerd rifles рау the dividend 
subject to income tax. We have no power to do anything else. 

Une resolution vas thon carried unantineuslv. 

A hearty vote ofthanks te the Crairmaon and Dircetors was thon carried 
by acchimation, and attera bref reply from the Сигал, the peosccitnirs 
terminated. 


The Directors of this Company have resolved upon the piyin nt of an 
interim dividend of 2s. per share. together with a bonus of 63. por share 
(less tix). being at the rate of 5 per cent. per annum for the quater 
ended Sept. 30, payable 31st inst. 


ALLGEMEINE ELEKTRICITATS GESELISCHAFT.— The directors! report 
for the year 1910-13 states that the net profit was 22,140,720. marks 
(£1.107.035) an. inerease of 3,715,504. marks (£185,775) over list vear. 
It was resolved to propose a dividend again of H per cent. en 100:000,000 
marks of old shares and 7 per eent. on 20,000,000 marks of new shares, 
making а total of 16.100.000 marks. against a dividend of 14,000,000 
marks last vear. Apart from the ordinary writings off, 2.873.553 marks 
have been placed to reserve. ‘The present capital is 130 million marks 
(£6.500,000) against 100 million. marks (£5.000,000) last. year, but the 
new capital only receives a dividend for the second half of the year. 
There are also loans to the amount of 50 million. marks (£2,.500,000). 
which will shortly be increased to 80 million marks (3.200.000). Orders 
on the books, together with the turnover during the first two months of 
the year, are (the report continues) considerably more than last year, 
when they amounted to 247 million marks (£12,359,000). 

BRITISH ELECTRIC TRACTION CO. i:LTD.) — An extraor.iiaary meting 
was held on Tuesday to consider the scheme for the subdivision and 
rearrangement of the capital set out in our last issue (p. 39). The 
chairman (Mr. Emile Garcke) said that the directors feit something 
ought to be done to adjust the altered relations bet ween the two classes 
of shareholders which had been produced by the unfortunate circum- 
stances that their profits were insuthcient to pay the full preference 
dividend. The directors, having given the position consideration, 
were of opinion that the scheme which had been formulated was the 
right solution, While they spoke of the smallness of their profits, it, was 
only right that they should clearly understand that they were small 
only in relation to the paid-up capital, and the point he would like to 
emphasise was that in that respect they were no worse off, but, on the 
contrary, they stood a little better, than the average electrical under- 
takings of the same class in this country. He objected to the appoint- 
ment of a committee of inquiry. The protest which had been lodged 
against that suggestion indicated that the directors enjoyed the con- 
fidence of the shareholders. Therefore, he believed that the amend- 
ment for the appointment of a committee would not be moved. That 
being so, the directors were willing, after the first resolution had been 
passed, to agree to an adjournment of the proceedings for a fortnight, 
so as to allow time for discussing the situation with the representatives 
of the dissentient shareholders. This course was agreed to. 

BRITISH THOMSON-HOUSTON CO. (LTD.)— At the meeting on Wednes- 
day. Mr. J. Е. Nauheim, who presided, said the profits last year were not 
so large as those of the preceding year, owing chiefly to the fact that the 
improvement in business came too late to affect the present balance- 
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sheet. while their ex penses in connection with advertising and the charges 
for inter st on loans during the year had largely increased. They had 


ty spend more money on the factory т Rugby, they had to keep 


а larzer stock in hand, and they had to рау for the money which 
they required. The value of the orders since. the closing of their 
books on. March 31 wp to last Saturday was very largely in excess of 
the corresponding: period. of last усаг, Не was sorry to say that the 
percentage of protit sull remained low, competition being almost as keen 
ах ever in every branch. They were continuing to spend large sums in 
advertising and other progressive work in the chort thoroughly to 
establish their nietallie fibunent lamp. Thev had availed themselves of 
an ep[ertunity to acquire а block of shares in а well organised concern 
im this country which was paving а good dividend. ‘They had authorised 
a further ext usion of the iron foundry and the erection of a large four. 
story budding for general manufacturing purposes. 

CAPE ELECTRIC TRAMWAYS (LTD.)—For tho усаг ended June 30, 
the profit and loss account, after providing for debenture interest and 
redemption of debentures, and taking into account balanca forward, 
ehows a credit balance of £78,854, 19s. 114., from which £8,000 has 
been placed to reserve, leaving £20,851. 19s. ltd. The directors recom. 
mend payment of a dividend of 23 per cent. (tax free) on the ordinary 
shates, leaving £8,574. 83. 10d. to be carried forward. The tramways 
in Cape Town carried 13,318,110 passengers, and receipts were 
£131,702. 83. £&1., against 12,207,739 and £119,936. 9s. 74. respectively 
for 1509-10. Port Elizabeth tramways carried 3,353,099 passengers, 
receipts were £35,632. 23. 5d., avainst 3.102.236 and £32,882. 128, 
In March last the general manager in Cape Town (Mr. A.N. Giles) 
resigned to take up а more important position. elsewhere, after 
having successfully directed the operations of the company in Cape 
Town for over six years. Мг. J. А. Barkley, up to that time general 
manager in Port Elizabeth, was appointed to till the Cape Town 
vacaney, and Mr. W. Н. Freemantle, of the Cape Town staff, succeeded 
Mr. Barkley їп Port. Elizabeth. 

CITY OF BIRMINGHAM TRAMWAYS CO. (LTD.)—At a meeting of 
debenture holders on Wednesday an arrangement was approved [өг 
cancelling £97.500. bonds and limiting the debenture issue m future to 
£202,500, also that payments to the sinking fund be stopped, &c. 


CITY ELECTRIC LIGHT CO. (LTD. ', BRISBANE. —For the half-year 
ended July 31, after making additions to reserve, dividend equalisation 
and accident. insurance fund, and renewal replecement and contin- 
gencics acecunt, the credit balance was £4,954. 6s. 3d., or, with balance 
forward, £7,133. 2x. 7d. Dividends of 3 per cent. on the preference, of 
5 [er cent, on the fully-paid ordinary shares, and of 5 per cent, on the 
conti ибро shares, were recommended, and a bonus of 14 per cent. оп 
the fully-paid ordinary and the contributing shares. £1,910. 18s. 14. 
was carried forward. 

CJBASUBMARINE TELEGRAPH CO. (LTD. )- гие report of the director: 
for th* hef-vear ended Junt 30 states that tae total receipts of the 
six months wer: 220.774. 84. ӨЛ, мо the expenses. amounted. to 
£06,455. ] 73. 7d., leaving £14.318.. Hs. 2d., added to £7.275.. 12s. 24. 
brought forward, making £21.594. 33. 44. £2,500 has been placed. to 
reserve against loss on investments, and 64.000 added to reserve, which 
new stinds at £124,000. Preference dividend absorbs £3,000, and leaves 

£12.04. 35. 4da and the directors recommend payment of an ordinary 
dividend at the rate of 6 per cent. (tax free). the balance (£7,204. Зх. 4d.) 
bang carried forward. "ne cables continued in good working order 
throughout the half. year. 

FERRANTI (LTD.) — The directors’ report for the year ended June 30 
states that the profit on trading was £49,074. 4s. 5d., and, after 
crediting discounts, interest and transfer fees, and deducting general 
establishment charges, repairs and renewals, legal expenses, bad debts 
ara directcrs’ and trustees! fees, there remains £22,044. 168. 14., which 
has been apphed as follows: Interest on prior lien debentures 
4#05, 19з. ld, interest on first mortgage debenture stock £5,C00, 
interest on hank loun £1,673. Es. Td., amount charged in respect of 
depreciation £10,C00, and prior lien debenture redemption account 
41,000, leaving £4,165. 11s. 5d., or, with £1,101. 124. 7d. brought for- 
ward, £5 327. 4s., which the directors recommend should be carried 
forward. The results for the year again show an improvement over 
those for the previous vear, The depreciation allowance has been 
further increased from £7,500 to £10,000, and the amount of £1,020 
has been charged against protits in respect of prior lien debentures 


redemption account. 

GRINDELL-MATTHEWS WIRELESS TELEPHONE SYND. (LTD.)—The 
directors? repert for the period to Sept. 20 last states that the company 
Was Incorporated on April 27, 1910. A depot and workshop have been 
established at Pilningon the river Severn. and is equipped with the neces- 
sary machinery and plant. A motor boat also was acquired as а moving 
чаи. At the statutory meeting in July, 19010, the then chairman (the 
late Sip Cft т Robinson) indicated that the policy of the directors at the 
inception of the company had been to issue only а sutlicient number of 
shar s to provide the funds necessary to enable Мг. Grindell- Matthews 
and his skilled assistants to bring the wireless telephone to such a state 
of eflicieney as would place the company in a position to sell its under- 
tiking to a lur company ata profit t» the shareholders. Although 
t s directors had every reason to believe that the shares. originally 
allotted would provide all tie erh required, owing to unexpected dith- 
cultes encountered by Mr. Grindell-Matthews in his development work, 
these funds beeame exhausted. and in January last it was found necessary 
O tike steps to place a proportion of tài unissued share capita. А 
report Бу Мг. А. В. М. Simkins on the syndicate’s property had been 
терага and forwarded to the shareholders, but they did not respond 


to the invitation to subscribe for further shares to provide the necessary 
funds. A number of shares were, however, placed in ether quarters by 
the directors and their friends, which enabled Мг. Grindell Matthews to 
continue his work, and it is only quite recently that the invention has 
passed. from the experimental to а practical stage. The directors am 
negotiating With а company which has been viven ап option to take 
up the balance of the unissued capital £150,000, representing £7. 10s. 
per share upon the 20,000 shares of the syndicate. The directors have 
also given. options upon favourable terms for sale of the patents relat- 
ing to France, America, Canada and Austria-Hungary. 

At the meeting on Friday the chairman (Sir Ww. Bere. MP). said 
they had chosen Pilning for their depot because it was comparatively 
calm, and they could experiment. with a motor boat and also speak 
across to land on the other side not too far distant. They lost a whole 
month's work. however, owing to the depot being flooded. out. last 
autumn. ‘The Press had taken notice of the invention. Demonstra- 
tions had been made at Sangatte in. France; communication having been 
obtained over a distance of three or four miles, and the French Govern- 
ment had offered them a gunboat for further experiments. A finance 
company had been given theoption to take up the whole of the unissued 
capital "hey had agreed to exercise this option, provided experimenta 
now in hand were accomplished. The short-distance experiments being 
practically finished, the depot had. been. removed. to London, where 
larger instruments were being prepared for long-distance testa, Options 
had been granted in respect of various foreign patents, the purchase 
price being in one case £33,000 and in cach of the others £50,000, 

In reply to questions, Mr. GiaNpELL-MavTHEWS said he had already 
in his experiments complied with the conditions which the finance eom- 
pany laid down, and it only remained for him to carry them out before 


their experts. 

MARCONIS WIRELESS TELEGRAPH СЭ. (LTD.)— An extraordinary 
general meeting will be held at Wateizit* House, York Buildings, 
Adelphi, London. М.С. on 25th ИЧ, at noon, to consider a resolution in 
favour of increasing the capital of the company by 250,000 new ordinary 
shares of £1 each. 

y ne following circular (dated Oct. 
holders of the company :— 

А considerable development is taking place in all parts of the world in 
the use of wireless telegraphy, to which recent events are adding a further 
impteus. In order to be able to сөре with the business in hand. and to be 
able to take full advantage of ponding negotiations of an Important 
nature, your directors have resolved to call the necessary meetings for 
the purpose of psing a special resolution. to increase. the company's 
capital by 250,000 £1 ordinary shares. If this resolution is duly passed 
and confirmed, the directors vill fix the terms and conditions of issue. and 
thereupon letters of allotment and renunciation will be posted to both 
elasses of shareholders (in respect of such shares as the directors shall 
have determined to offer them) according to the number of ordinary 
and/or preference shores stondirg in dhe cr names.— Нели W. ALLEN, 


16) has been issued to the share- 
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Secretary, 
MASCHINENFABRIK OZRLIKON (А 0.) эг the pist year the net 


pr fit vas 392,710 fr. (about £15,708) against 277.227 fr. (Е.Ә) and 


are again paying 4 pere nt. ne gineribeleetieal fepariment was not 
ко busy with new undertvkings as last vear, but was kept well engaged 
on plant for old eoneerns. Toe turbine branch was busy. but prices 
were unsatisfactory. The railway department wats successful in obtain- 
ing the order for the Lotschbire Railway, а 2,000 n.r, trial locomotive 
having worked well. The line is to be opened in ИЗ. During the past 
year an order was executed for a large hydrogen plant for the English 
War Office, and the electro-chemical plant department was fairly busy 
with this and other contracts. The agreement with the Siemens. 
Schuckertwerke (Berlin) providing for joint action with regard to rail- 
way electrification in Switzerland, has been terminated. ‘The company 
have lately received a number ot orders for the electritieation of local 
and mountain railways, 

MONTEVIDEO TELEPHONE CO. (LTO.)—Tne directors report states 
tiat, after providing for all charges in Montevideo and London, the net 
profit. for the year ended July 31 last is £22,144. 19s. ild., against 
£20,564. Ss. Sd. for the previous vear. Interim. dividends absorbed 
£4,542. Мк. leaving £17,802. 54. Ltd.. added to £8.02 1. 10s. 2d. brought 
forward, making available £21.723. 16s. 19d. After applying £13,000 to 
depreciation, the direct ors recommend tinal dividends of 21 per cent. on 
the preference and 3 pir cent. on th: ordinary shares, making 5 per cent. 
preference and 6 per cent, ordinary dividend for the year. £4381. 2s. 14. 
Is carried. forward. Ти’ number of new subscribers during the year 
shows a substantial increases Darinz the year the chairman paid a visit 
to Montevideo, and, after inspecting the company s system, appointed a 
local board, consisting of Dr. A. Rodriguez Larreta and Mr. C. W. Bayne, 
general manager of the Central Uruguay Railway Co. of Montevideo. 

NATIONAL TELEWRITER CO. (LTD.)—— 4t the meeting on Monday 
the directors’ report for the year ended May 23 stated that the opera. 
tions of the company had been considerably hampered owing to tech- 
nical difliculties which had arisen, and the directors decided towards 
the close of 1910 to suspend further efforts to obtain subscribers until 
those difficulties had been overcome. With that object, arrangements 
had been entered into with the owners of the American patents, which 
secured for the company the full benefit of the wide technical ex perience 
of the American company as well as supplies of the latest tv pe of Ameri- 
can instruments, of which a limited number had been ordered and were 
being installed in London. and. elsewhere. The contract department 
had been re-opened and canvassing resumed under the supervision of an 
exper.enced. telephone contract officer. The City telewriter exchange 
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continued to make progress, and a small West End exchange had been 
opened with а view to facilitating intereommunication between West 
End and City firms. In view of the position and volume of the com- 
pany's- business it was considered desirable to reduce the number of 
directors, and the resignations of Nir W. P. Treloar, Sir Albert К. Кон, 
Mr. J. Liddell and Mr. А. В. Prideaux had been accepted. 

At the meeting on Monday Mr. Eben. W, W. Edwards, who presided, 
kaid that in March last it was considered desirable, in view of the position 
and volume of the company's business, to reduce the numberof directors, 
and Sir W. Ereloar, Sir A. К. Rollit. Mr. Liddell and Мг. А. Prideaux ex- 
pressed their willingness to withdraw. Those gentlemen devoted a large 
amount of time to the company’s affairs. and their resignations had been 
accepted with great reluctance and regret. The income from rentals 
showed a considerable increase over that for the previous year, but their 
progress had. been ‘seriously retarded. Expenditure оп capital account 
during the vear (for instruments, construction, exchange and plant) was 
£6.779. 3s. 34. The дебеи brought forward was £5.79l. which had been 
absorbed. under the various heads involved in carrying out their. pro- 
gramme. Cash in hand at the end of the financial vear was £22.252.15s. Hd. 
At the date of tho last meeting measures had been framed for the active 
development of their business which were so far successful that a con- 
siderable number of new subscribers was obtained during the last few 
months of 1910 at aggregate rentals amounting to over £800. per annum. 
That rate of progress would have been maintained, but unfortunately 
about that time it became increasingly evident that in many cases they 
were unable to cope successfully with the widely-varying conditions thay 
were called upon to meet in connection with private line work without 
incurring ex penses for maintenance which were commercially prohibitive, 
When the company was formed they placed ап order for 700 instruments 
for interior ard private line work with an electrical firm of the highest 
standing. ‘These machines were constructed on the basis of the latest 
technical information then obtainable, but the user of the instrument had 
disclosed defects which made it difficult to obtain that general ex pression 
of satisfaction necessary for the proper development of the business. 
One of their main difficulties lay not so much with thei nstrument itself 
as with the devices necessary to transform and deal with the line currents 
and voltages of the various electrical systems. In view of the cireum- 
stances, it was deemed prudent for the time being to abandon organised 
canvassing. or, in other words, to close down their contract department, 
which had made such а promising start, and to deal only with such in- 
quiries as arose in the ordinary course of trade. In November one of 
their directors left for America, where several thousand instruments of 
American manufacture were already in publie use, in order to negotiate 
with the American company with a view to obtaining the benefit of their 
wider technical knowledge ard experience, Exhaustive tests made with 
the instruments of the American company had satisfied. the board that 
they were зирегот in design and copstruction to the English instrumenta 
forinterior and private line work, and that they fultilled the requiremnets 
and conditions of telewriting in commercial practice. They were 
endeavouring to eliminate from their installations all unstable units, such 
as batteries, electric valves and similar deviess for which small motor- 
generators would be substituted, which would have the effect of reducing 
the cost of maintenance to a minimum, while efficiency would be pro- 
portionately increased. Arrangements with the American. company 
were in course of completion for the supply of instruments on terms which 
compared favourably with prices paid to British manufacturers, for a 
full exchange of all technical information and for the formation of a 
British company to deal with the European and colonial rights of the 
American companics in which the National Telewriter Co. was substan- 
tially interested, A limited number of instruments (involving an outlay 
of about £2.000) were now being installed with some of their principal 
users: but there was little doubt that if those gave the results which they 
felt justified in anticipating, the greater part of the private line instru- 
ments at present in use would have to be replaced. Since the last meet. 
ing the number of subscribers to the Telewriter exchange had steadily 
increased, and the volume of calls, chiefly dealing with the transmission 
of telegrams between the subseribers and the G.P.O.. had now reached 
substantial proportions. There could be no doubt that the Telewriter 
exchange was gaining in public favour, and were it not for the technical 
difficulties which they had had to overcome in the first year’s working. the 
number of subscribers would have been trebled. or pcs ibly quadrupled. 
They had recently obtained permission from the G.P.O. t instal telewriters 
at the offices of the principal cable companies to enable them to receive 
cablegrams direct from their clients. А small exehange had been estab- 
lished in the West-End. The rapid growth of the exch urge system would 
depend upon the extent to which written communication for the trans- 
mission of orders, &с.. was appreciated. “They had re-opened their con- 
tract department, and canvassing had been resumed under the super- 
vision of an experienced telephone contract officer. A great deal of 
spade-work had been done in the provinces, and installations had been 
obtained from a number of important firms in Manchester, Liverpool and 
other industrial centres. Representative firms had applied for agencies 
in Europe and the colonies, and a number of instruments had been shipped 

for which repeat orders were already coming in. Instruments had been 
installed on the Italian State Railways, from whom they had received a 
second order. 

The chairman, in reply to questions, said that the instruments they 
were now using, and which were being replaced by American instruments, 
could he adapted for exchange work, and they would be adapted as they 
were wanted. The directors had secured the services of Mr. Н. Laws 
Webb as their consultant. Agencies had already been started in Liver- 
pool, Manchester, Glasgow, Newcastle, Nottingham, Leeds, Cardiff, 
Birmingham and Sheffield. 


NEW COMPANIES, STATUTORY RETURNS, | 
MORTGAGES & CHARGES. 


NEW COMPANIES. 


GENERAL ENGINEERING CO. (LTD.) (118,029.)—Rez. Oct. И, capital 
£1.000 in £1 shares, to carry on tho business of gas, electrical, mechani- 
cal and general engiacers, founders, ironmonyers, &c. Private com- 
pany. First directors: S. W, Hemiogway and А. E. Beanland. Rez. 
oilice : Thomas: street East, Cheetham, Manchester. ~ 

LEOMINSTER ELECTRIC SUPPLY CO. (LTD.) (118,025.)—Кеу. Oct. 11, 
capital &4,000 in 2,600 ordinary shares of £1 each and 400 5 percent, 
cumulative preference shares of £5 each, to carry ou the business in- 
dicated by the title. Private company. J. H. Edwards is first 
managing director. 

LONDON ELECTRIC TREATMENT CO. (1911) (LTD.) (117.552.)— 


Reg. Sept. 29, capital £100 in £1 shares, to take over the business of an - 


electric light. cure and electro-therapoutic institute carried on Бу the 
London Electric Treatment Institute, and to adopt agreements «itl 
К. EK. Greville and Е. W. B. Wright. Private company. E. W. B. 
Wright is first managing director, Reg. office, 43 and 44. New Bond. 
street. London, W. 

LONG & CRAWFORD (LTD.) (118,010) — ер. Ог*. 12, capital £1,000 
in £1 shares, to carry on the business of electrical engineers and con- 
tractors, dealers in electrical and mechanical apparatus and accessories, 
&c. Private company. First directors : Е. Long and В. Crawford. 

RENO (LTD.) (117,987.) —Вех. Oct. 9, capital £5,C00 in £1 shares 
(1,CCO 5 per cent. cumulative preference), to take over the business 
carried on by the Iteno Electric Stairways & Conveyors (Ltd). Private 
company. First directors : H. С. Walker, W. Н. Aston and H. Harms- 
worth. Reg. office : Falmouth-road, London, В.Е. 


WINSCOMBE ELECTRIC LIGHT & POWER CO. |LTD.) (118,016.) - Rez. 


Oct. 10, capital £2,000 in #1 shares, to carry on at Winscombe and | 


elsewhere, in Somerset, the business of an electric supply compauy. 
First directora: J. W. Bobbett, J. E. Counsel, W. Yatman, J. Grubb, 
H. W. Thompson and W. Reed. Reg. otlice: Longtield, Winscombe, 
Somerset. 


MORTGAGES AND CHARGES. 


BRITISH L. М. ERICSSON MFG. CO. (LTD.)—Issue on Oct. 1 of £13,009 
debentures, part of series of which particulars have alrea-ly been tiled. 


ENGLISH ELECTRICAL CO. (LTD.)—-Particulars of £3,000 debentures, 
created Sept. 7, have been filed, amount of present issue being #1 009. 


Property charged : Company's undertaking and property, including ` 


uncalled capital. № trustees. 

LLANGOLLEN & DISTRICT ELECTRIC LIGHT & POWER CO. (LTD.) — 
Debenture dated Oct. 4, charged. on un lertaking and general assets, 
to secure £500. Holder: В.Н. Mitchell. 


RECEIVERSHIPS. 


IMESON, FINCH & CO. (LTD.)—Notice of appointment of T. В. С. 
Bowland, Stockton-on-Tees, as receiver, on Oct. 4, under powers con- 
tuined in debentures dated Nov. 5, 1909, and June 23, 1911, has been 
tiled. 

BECK FLAME LAMP (LTD.)—Notice of appointment of Е. Dexter, 
21, lronmonger-lane, E.C., as receiver or тапахег, on Oet., 2, uuder 
powers contained in trust deed of March 27, 1999, has been filed. 


—Á 


CITY NOTES. 


— 


MEMORANDA (Oct. 19).—Bank cats 4 per cent. (since Sept. 21, 1911.) 
Price of silver, 244d. per oz. Consols 77: 781 for money, and for 
account. Consols Pay Day, Nov. 3; Stock and Shares Continuation 
Days, Oct. 25 and Nov. 8; Ticket Laya, O.t. 29 and Nov. 9; Pay Days, 
Oct. 27 and Nov. 19; Mining Shares Carry Over Day, Ost. 23. 

Priors or Метатз (London).—Copper, сазЪ, 55% ; three months, 56x. 
Lead, Engish, 153—151; Foreign, cash, 151—158; two months, 
15% —15}. Spelter, 274—273. Tin, English, 194—195 ; Foreign, cash, 
189; three mcenths, 188$. Iron, Cleveland, cash, 46/34, three 
months, 47/2. 


ANGLO-ARCENTINE TRAM WAYS CO. (LTD. )—T ne direct ors recommend 
an interim dividend of 4s. per share (at the rate of 8 per cont.) (loss tax) 
on the ordinary share capital for the half-year ended June ЗО. 

BELL TELEPHONE CO. ОР САМАРА. — гипс directors have increased 
the paid-up capital of the company from $12.500,000 to $15,000,000. 

BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. ( LTD.)—' he 
directors have declared an interim dividend at the rate of 8 per cent. 
per annum (4s. per share), tax free, on the ordinary shares for the half- 
year to June 30. 

COUNTY OF LONDON ELECTRIC SUPPLY СО. (LTD.) —T'ne transfer 
books and register of holders of the second debenture stock are closed from 
12th to 31st inst. inclusive, preparatory to payment of interest due Nov. 1, 

MADRAS ELECTRIC RAMWAYS :(1901) (LTD.)—This companys trathe 
receipts for the fortnight ended Oct. 15 were R22,338 (increase 6,477). 
Aggregate from Jan. 1, 422,113 (increase R35,589). 

MONTREAL LIGHT & POWER CO.—A dividend of 2 per cent. (at the 
rate of 8 per cent.) has b2en declared for the quarter ending 5156 inst, 
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[ELECTRICAL COMPANIES’ SHARE LIST. 


Price 
“Ката | ргповие | wees то 


ELEOTRIO TRAMWAY AND RAIDWAY TRAFFIC 
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О > SHARE LIST. | 
COMPANIES 
ELECTRICAL 
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London County Council Tramways. 

In his recent Paper on '^Tramways Finances and Policy,” 
read before the Municipal Tramways Association, Coun- 
cillor J. Н. Корсевѕ placed the London County Council's 
tramway undertaking among the 14 municipal systems in 
this country which he considered were doing well. Owing 
to the complex and transitional state of the undertaking, 
it is at present difficult to gauge the exact state of affairs . 
but, whilst there is likely to be little difference of opinion as 
regards the satisfactorv results of the working of the elec. 
trical section of the Council's tramways, this section showing 
а surplus for the past year of £351,757, or 1-84d. per car- 
mile. after deducting the various capital charges, vet when 
the whole system is considered the financial position be- 


comes less satisfactory. Among the features that give rise 
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to this feeling is the fact that the undertaking is burdened 
by over £1.000.000 obsolete capital which, under the present 
arrangement, will not be paid off until the vear 1929. It 
18, of course, not improbable that bv that date the amount. 
of obsolete capital may have been augmented to an almost 
indefinite extent owing to improvements in electric traction, 
progress in other methods of traction, or changes in the habits | 
of the population. Under such circumstances it is highlv 
desirable not onlv that capital belonging to the horse era of 
traction should be more quickly redeemed, but that the. 
provision for unforeseen depreciation of the’ wp 


should be above criticism. 


ELSEWHERE in this issue we analvse the Council's tram- 


way accounts for the past vear. This analvsis shows that — 
the decrease in the revenue per car-mile, which has been a 
marked feature of recent vears, still continues. This de- 


crease is to some extent due to the opening up of less pro- , 


mising routes. In some cases these routes are already well 


served Бу omnibuses, so that the action of the Council is . 
scarcely justifiable, the more so since the track in the central | 
area is rapidly reaching the limit of its carrving capacity. 
The withdrawal from service of the last horse omnibus this. 
week by the London General Omnibus Co., and the large. 
fleets of improved motor. vehicles now on the streets, prob- 
ably portends more strenuous competition with the tram- 

ways; so that considerable caution should be exercised by | 


| the Council before proceeding with the various ambitious. 


schemes that have been proposed: for extending the tram- 
ways into what has hitherto been regarded as the domain of 
the omnibus. The question of fares also requires most 
careful consideration. For tlte past vear the increase in the 
number of passengers carried at jd, is slightly greater than 
the growth in, the number of fa. passengers, and at 
132,610,600, the number of halfpermy ` passengers now 
amounts to 26-28 per cent. of the total.: To what extent 
this percentage will increase in future vears it is impossible 
to sav, but we notice that there has been a regular increase: 


for several vears past and that the present increase is the 


largest. 
афро алә 


ATTENTION тау finallv be called to the low cost at which 
power is now being supplied from the Greenwich station. 
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In this connection, the low capital charges of isd. per unit 
generated are noteworthy. The total cost per unit, includ- 
ing these charges, is only 0.354. ; or if the cost of distribu- 
tion 1s included, with the corresponding capital charges, the 
total is 0-62d. per unit. In comparing these figures with 
those for energy purchased in other towns, it must be remem- 
bered, however, that no allowance has been made for depre- 
‘ciation, &c. In the case of the Glasgow tramway under- 
taking something like 34. per unit is allocated for this 
purpose, which is probably too liberal an allowance, but it 
is justified bv the flourishing condition of those tramwavs. 


International Exhibitions. 

IN another column of this issue we give a brief account of 
the International Exhibition. which is now being held at 
Turin to celebrate the jubilee of the formation of the King- 
dom of Italy. When visiting an exhibition such as this, 
comparisons must inevitablv arise, even if thev are not 
expressed, between the wavs the various countries organise 
their displays. As is well known, it was for some vears felt 
that the organisation of such exhibits, as far at anv rate as 
this country was concerned, was left too much in the hands 
of semi-private bodies such as Chambers of Commerce ; and 
that we were therefore placed at a disadvantage com- 
pared with countries operating under direct governmental 
supervision. To remove such disabilities, а Roval Com- 
mission was appointed which recommended the establish- 
ment of a special branch of the Board of Trade to act with 
the authoritv of H.M. Government in dealing with the 
organisers of foreign exhibitions. This recommendation 
was adopted, and the Exhibitions Branch of the Board of 
Trade was founded to deal specifically with the exhibitions 
.at Milan, Brussels and Turin. It may fairly be said that its 
labours have met with entire success. It has got into touch 
on the one hand with manufacturers in this country, has 
advised them on what thev should exhibit, and has pre- 
vented overlapping of exhibits. On the other hand, it has 
been abie to bring to bear on the organisers of the exhibition 
the weight of governmental authority, with the result that 
the way of exhibitors has been considerably smoothed, with 
consequent advantage to British trade as a whole. With 
Turin the Exhibitions Branch concludes its labours; but we 
cannot help thinking that the results of its work should be 
filed for reference in some easily accessible place, and that 
full use should be made of the experience gained by its 
officials when occasion next requires. 
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OPINION as to the ultimate and direct advantages of 
these international exhibitions 15 at the present time divided. 
But we cannot help thinking that those who wish to judge 
their utility by the immediate effects shown in balance- 
sheets are mistaken. These effects can be but small. On 
the other hand, there is no doubt that the unconscious 
bias given to the casual observer's critical faculties by a well- 
arranged display of goods on such occasions is worth striving 
for. For instance, the effect of the English pottery exhibit 
on the lav visitor to Turin might be expressed by the Italian 
equivalent of “ These English can make pottery "; and 
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he will go away with that conviction irrespective of any firm's 
name, however high sounding it may be. On the other 
hand, he is more than likely to go away with the further 
conviction that these English don't make electrical equip- 
ment at all, but confine themselves, besides potterv,to the 
manufacture of agricultural machinery, motor cars and 
photographie apparatus, a conviction which may lie fallow 
until he next wants to buy a dvnamo. 


eee 


[т will readily be gathered that what is again wanted here 
13 more co-operation among the members of our electrical 
industry. А sub-station for the heavier equipment might 
have been built, and a “model home " might have been 
erected, equipped with domestic appliances and well- 
designed fittings. There was nothing of that kind anywhere 
at Turin. Further, makers’ names and prices should not 
be too much in evidence, the idea being rather to impress 
visitors with the fact that there is an electrical industry in 
this country than to tell them who makes an electric iron. 


é 


This is where the true use of such an exhibition comes in. 
For those who expect an immediate return it is no good 
whatsoever. Even the prizes are not reallv of much value, 
for like the competitors in a celebrated race evervbodv gets 
at least во пету. 
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* Electrical Engineering.!'—Messrs. Cassell & Co. are re- 
issuing in 14 fortnightly parts the work by Mr. Harold H. 
Simmons with the above title. From the contents of the com- 
plete voluine included with Part I. we notice that the book 
is усту comprehensive, the subjects dealt with including 
circuits, conductors, cells, electro-deposition of metals, the 
magnetic circuit, instruments, alternating currents, dynamos 
and motors, hghtng, meters, switchgear, transmission and 
distribution, electric traction, telegraphy and telephony. 
Part I. is already on sale. and Part 1I. will be published on 
November 8th, the price of each part being 74. net. 


Wireless Telegraph Patent Litigation.—It is announced 
that Marconr's Wireless Telegraph Со. and the Lodge- 
Muirhead Wireless & General Telegraphy Synd. have 
arrived at a settlement of all differences between them, putting 
an end to the litigation which had been commenced. Marconi’s 
Wireless Telegraph Co. takes over all the Lodge-Muirhead 
patents, and Sir Oliver Lodge will in future be asscociated with 
the Marconi Company in the capacity of a scientific adviser. 
It is further announced that the Marconi Co. has issued a writ 
against Messrs. Siemens Bros. & Co. for infringement of their 
patents by the use of the Telefunken system. 


Rapid Erection of the Minneapolis Generating Station. — 
The new 12.000 kw. steam generating station of the Minne- 
apolis General Electric Co. at Minneapolis is now in operation. 
The old Main-street station, formerly the main steam generating 
station of the Minneapolis Genera! Electric Co., was destroved 
by fire on January 6th last. Steps were iminediately taken to 
build a new generating station on the Mississippi, and a large 
distributing station on the site of the old Main-street station. 
Ground was broken for the new power station on February 
25th and electrical energy was first supplied on August Ist, or 
in practically five months. The building is of steel frame and 
brick construction, and is a typical modern turbine generating 
station. 


Cable Interruptions. Date of Interruption. 


Assab —Porim аа аноды July 8, 1909 
Latakian —Palura аена May 26, 1910 
Koton u—Graod Ваззаш ........... ecce cet ree Aug. 23, 1911 
Bissao —Bolat б эзини оное es mess Sept. 26, 1911 
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Electric Towage for the Panama Canal.—Accordinz to the 
* Rlecrrieal World". the Isthinian Caral Commission kas 
advertised for one electric towing locomotive for thc. Сагир 
Locks, and thirty-nine electric locomotives for towing ships 
through the locks of the Panama Canal. Four locomotives 
will be required to tow a vessel of moderate size—-two ahead. 
one on either wall towing. and two behind, trailing, to keep 
the vessel in the middle of the lock, The towing speed will 
be 2 miles per hour. The electrical equiprrent of each loco- 
motive will consist of two traction motors and the necessary 
controlling eqtipmcnt. There will also be a motor. and 
controller for operating a windlass for hauling in or paving out 
the tow-line under load, and а high-speed. motor-driven 
attachment for coiling the tow-line when out of service. The 
motors are to he of the three-phase induction railway or mull 
type. totally enclosed and inoisture-proof. and will be supplied 
with current at 220 volts, aud a frequency of 25, 

“Practical Aspects of Printing Telegraphy."—!n an 
appendix to the Paper on this subject read by Мг. Donaid 
Murray before the Institution of Electrical Engineers in May 
last, the author gives some interesting information regarding 
the evplovment of his automatic evster on the telegraph line 
between St. Petersburg and Omsk. The letter, which is fror 
the Director-General of Russian Posts and Telegraphs, rans as 


follows -— 
In reply to your letter of Feb. 28, 1911. concerning the adaptation 


of the Murray apparatus to the telegraph line Omsk— St. Petersburg, the 
Director General has the honour to inform уоп that this line has a length 
of 3.557 km. (2.224 miles), and has three repeating stations, namely, at 


ow o d 


Riazan. Samara, and Tcheliabinsk, arranged at the following distances: 
St. Petersburg—Riazan 865 km. (541 miles), Riazan—Samara 872 km. 
(545 miles), Samara—Teheliabinsk 1.004 km. (628 miles), Tebeliabinsk— 
Omsk 816 km. (510 miles). Tao line is of iron wire and measures 6 mm. 
(0-236 1n.) т diameter. Tae line is worked duplex in an entirely satis- 
factory manner, and it is not necessary to revert to simplex except in the 
case of very bad atmospheric conditions, The regular operation of the 
Murray automatic apparatus on the Nt. Petersburg—Omsk line was 
Inaugurated on Арг.| 19, 1908. ‘Phe speed of transmission in each 
direction with the Murray automatic system, working duplex. is from 
96 to 60 words a minute. The speed of transmission by the Wheatstone 
‘system on the same line did not attain more thin 30 words a minute 
(6 ft. of tap»). таг Чу 35 words (7 ft. of. tip»). and under the very best 
conditions, and then only during very short periods of time, 40 words a 


minute (X ft. of tape). 

‘Electric Driving of Textile МШз.—^А mecting of the 
‘Textile Mill-driving Joint Committee was held in Manchester 
on Fridav last. Mr. Thomas Roberts being in the chair. 
According to the Manchester papers. 1n a rcport prepared by a 
.Sub-coirniittee it was recommended that the Committee should 
appoint a secretary, whose duty it would be to conduct an 
invest!vation into the various forms of mill-driving, and also 
two honorary secretarics to represent. the Institution. of 
Electrical EUN ds and the Textile Institute. The report 
was adopted. “and it was stated that the first step in the 
unvestivation would be the collection of statistical information 
‘upon the various kinds of motive power used in the United 
Kingdom, the United States. Canada. and most of the countries 
on the (Continent. After obtaining this information the 
‘Committce will decide the future course of the investigation, 
which will eventually cover :— Тһе relative merits of the 
‘different motive powers: the relative merits of the different 
methods adopted in electrical driving: and the relative cost 
of power in relation to the output of material for different 
motive powers c.nployed. The whole object of the investiga- 
tion is. it appears, to give the trade an authoritative report nof 
only on the relative merits of motive powers, but on the 
relative methods of distributing power. For the purpose of 
collecting preliminary statistics the Teatile Institute has been 
divided inte five sections, and a separate sub-coinmtitee has 
been appointed for each. The sections are cotton, worsteds 
and woollens, linen, silks, and hmp and jute. А special sub- 
comnittee has also been formed to conduct the investigations 
‘outside the United Kingdom, to dea! wich all sections of th» 
textile industry. It is generally felt, our contemporaries 
remark. from infor nation gathered from the press and else 
Where that electrical driving is making greater progress out- 
‘side the United Kingdom than inside, and one of the results of 
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be to discover whether there is anv 


the investigation will 
At the same time attention will be 


Justification for that belief. 
paid to reciprocating steam cngines and steam turbines and 
boilers on the one hand and oi! and gas producing plant on the 
other. The investigation will be of an exhaustive character. 
and will last more than a vear. 

Electricity in Rolling Mills. —The innate conservatisn, of Һе 
British manufacturer, who strugeles against change, even when 
advantage, is well illustrated by some re- 
marks made by Mr. W. Dixon in bis presidential address to the 
West of Scotland Iron and Steel Institute. According to The 
Times Engineering Supplement,” he said that with the excep- 
tion of one or two special cases, electricity, ах apphed to re- 
versing rolling milis; had not ben adopted т this country, 
notwithstanding its слепые emolovment on the Continent, 
When it was remembered that the work donc in a rolling tl] 
was of the roughest and hardest description, the first impres- 
sion was certainly unfavourable to the adoption of an electric 
motor—a machine made up more or less of wires, solder, tape 
and screws—avainst the stein engine, with its splendid!y 
designed and massive parts, я wachiae very unlikely to get out 
of order, and usual'y giving ато warning before апу serious 
breakdown did occur, Nevertheless, suck mills had been in 
use for four or five усаган, during which tine Ве bcheved there 
had not been recorded anv serious charge against them, and 
there were no adequate grounds for snpposing that the main- 
tenance and life of a properly designed. electrical equipment 
would not compare favourably with steam driving, Nat- 
ments had been made that certain work could be реготу on 
ingots for a given number of units per ton, and fieures which 
must be regarded as accurate and convincing confirmed агеһ 
statements : while. without any corresponding actual tesis 
indicator diagrams and coal consumption records in boil rs 
were advanced without carrving the same conviction as in the 
case of electricity. It would appear that the adoption or non- 
adoption of clectric driving, as against steam driving, should 
be decided, not оп the score of energy consumption, but 
primarily on the cost of sneh energy. Few works т this 
country hed either a proper or a sufficient electrical generating 
plant within their own works to enable them to drive thoir 
large reversing rolling mils electrically, whereas most of the 
works emploving such mills had their own steam є: ире 
both in boilers and engines. Nevertheless, electrically-driven 
rolling mills wer, being incrcasingly adopted on the Continent 
owing. he thought. to the fact that electrical driving rendered 
large steam p'ant and practically eliminated the. 


it would be to his 


unnecessary a 
steam boiler, 
Institution of Post Office; Electrical Engineers.—At a 
meeting of the Metropolitan centre of this association held on 
Monday, October 16, at the Institution of Electrical Engineers, 
Major W. A. J. O'Meara аспуегса an address and subsequently 
read а Paper оп “ The Various Systems of MultipleTelegraphv ” 
An abstract of this will be found on another page of this iss. 
In his address Major O'Meara referred briefly to the work of the 
Institution and the possibilitv in the near future of a sub- 
stantial increase in membership owing to the transfer of the 
National Telephoae Co.'s business to the Post Office. He 
then remarked that the fallacious idea prevailed far too widely 
in this country, that the functions of an engineer correspond: d 
to those of a foreman. and it was in the interests of engineers 
to remove this wrong typression, There were, it was true, 
"quack " engineers, and a great amount of injurv had been 
done bv then, He therefore considercd that som. sv3-em of 
registration should obtain, and that before а voung wan was 
admitted to practice as an engincer, he should be required to 
submit some suitable proof of his qualifications for the pro- 
fession. Degrees had been proposed for this purpose, but thev 
did not take enough account of practical knowledge. It 
seemed. however. that the solution of the difficulty could be 
effected if for the present requirements for a degree the Te 
could be substituted some means of markine down a man’s 
qualifications ia such а wav as to include not only his theoretical 
knowledge, but also his Ал to applv it readily where human 
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beings, and not the materials used, were the factor of system used in Pittsburg was the return pipe- -feeder system, 


prime importance. In condemning the svstem under which 
decrees were granted, it was, however, necessary to guard against 
the danger of a wholesale condemnation not only of the system 
itself, but also of all those on whom these deerces were con- 
ferred. Until the present svstem was modified. it seemed to 
him that the degree must be accepted as an indication mainly 
of cartain scholastic attainments, and that the emplover must 
himself be content to undertake the task of assessing the value 
of the personal and practical qualities of each aspirant engineer. 
Tn closing, he rerrarked that if a full recognition of the status 
of engineers was to be secured, not only must each individaal 
engineer display adequate professional and general knowledge, 
but ths whole body of eaginecrs must also actively co-operate 
to obtain the creation of a governing body to effect an efficient 
control over their profession, and thus to protect adequately 
their own inter.sts and those of the public generally. 

Anglo-Continental Telephone Service.—We are informed 
by the Engineer-in-Chief of the General Post Office that the 
beneficial results attending the adoption of the new type of 
submarine cable between this countrv and France have again 
been demonstrated during the past few days by a series of 
speech trials which have been conducted by English and Conti- 
nental telephone experts. Аз has been previously reported, 
the distinguishing feature of the new cable is the insertion at 
regular intervals of inductance or loading coils, which help to 
counteract the ill effects upon speech transmission produced 
by the electrostatic capacity of the cable. The earlier trials 
demonstrated the fact that telephonic facilities would, in 
future, be possible between towns so far separated as Aberdeen 
and the French capital, a distance of 800 miles, and the imme- 
diate object of the later tria!s was to determine the possibility 
of offering telephonic facilities. between. Great Britain and 
"witzerland ; this end has been achieved. Connections werc 
established betwecn London and Geueva (560 miles). via Paris 
and Lyons, and between London and Bale, via Paris and 
Belfort, and in each instance satisfactory commercial conversa- 
tion was obtained. The results of the test calls are such that a 
telephonic service between subscribers in Inner London and in 
Geneva and Ве will be inaugurated when the necessary 
arrangements between the two administrations have been 
completed. 

It is further stated in The Times” that direct telephonic 
communication between London and Berlin has been the sub- 
ject of correspondence between some large German concerns 
and the German Post Office, but the attitude adopted by the 
latter is that up to the present sufficient experience on long- 
distance submarine telephone cables has not becn available to 
make any definite statements. .The new cable between 
Belgium and England might enable communication to Бе estab- 
lished largely overland between London and Berlin, but a 
Submarine cable to provide the most direct communication 
bctween these two cities would be at least five times the length 
of the England-Belgium line. It was stated by the German 
Post Office that experiments would be made with the new sub- 
marine cable to provide telephone service from London to 
Berlin through Belgium. 


Electrolysis of Underground Pipes.—According to the 
“ Electrical Review and Western Electrician,” a Paper was 
recently read before the Society of Engineers of Western 
Pennsylvania describing troubles due to the electrolysis of the 
underground pipes in Pittshurg caused by stray currents from 
the return circuits of the street railway system. The Paper 
described very carefully the methods taken to show that the 
trouble was due without question to strav electric currents, 
and then proceeded to outline the methods followed in deter- 
mining the relative electrical condition of the rails and under- 
ground pipes throughout the whole city. The authors con- 
sidcred that there were six more or less prominent methods of 
mitigating electrolysis troubles: (1) The double trolley 
system; (2) the return pipe-feeder system: (3) use of alter- 
nating current: (4) insulating the joints of the pipe lines: 
(л) coating all underground structures with а non-ionisable 
coating ; (6) the bonding of all rails as return feeders. The 


the rails being cross-connected to the pipes at frequent inter- 

vals, using very heavy conductors. This method was found to 
reduce the trouble almost to а mintnum when а sufheicnt 
number of cross-connections were ipade. "This, however, 
proved a verv expensive method of removing the trouble. 
At the same time the authors of the Paper expressed them- 
selves of opinion that corrosion was still proceeding, although 
the rate of deterioration seemed to be too slow for detection, 
and would probablv not be sufficient to injure pipes during 
their natural life. Considerable criticism of this method of 
remedying electrolysis was evoked in the discussion which 
followed. Mr. A. F. Ganz believed that the Pittsburg system 
was wrong both in principle and practice, and stated that 
the authors had not even mentioned the one particular system 
which had received almost universal recognition and which 
was the only one with a correct theoretical foundation, namely, 
the radial insulated return feeder-svstem. He instanced the 
recent troubles in Winnipeg which resulted in all bond connec- 
tions to underground structures being removed and the radial 
system of insulated return-feeders being installed. These 
feeders drained the rails of current so that there was practic- 
ally no trouble to underground pipes. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Мг. H. J. S. Heather contributes an article on “ The Heyland 
Diagram for Induction Motors and Reverse Current Operation." 


Dr. В. A. Houstoun continues his series of ** Studies in Light Pro- 
duction," considering this week the Nernst glower. 


At the recent Congress at Turin Major W. A. J. O' Meere read a 
Paper entitled ** The Various Systems of Multiple Telegraph y." 

. We describe briefly the exhibits at the Turin Exhibition. and also 
give the resolutions adopted at the Congress of the Applications of 
Electricity, held recently in Turin. 

The subject of International Congresses is discussed in our Lead- 
ing Article. 

The tramway accounts of the London County Council have been. 
issued, and are analysed on another page. 


We describe some interesting Willans-Diesel sets for installation 
in South America. 

Our description of electrical instruments and meters at the recent. 
Olympia Exhibition is concluded in this issue. | 

In an article entitled “ Modern Designs of Electric Capstans,” a 
description is given of typical electric capstens at present on the 
market, and their various applications. 

Hampstead (London) Council have received sanction to a loan of 
£15,000 for converting the street lighting from incandescent gas to- 
incandescent electric lamps. 


West Ham Council are recommended to obtain further powers to: 
develop their electricity undertaking. including authority to adopt 

а ‘fixed price light" scheme, and to form а working balance for the 
electricity department. 


In another column we give &n abstract of the report of the Roya | 
Commission to Investigate the Working of the Railway Conciliation 
and Arbitration Scheme of 1907. 

Interesting Consular reports on the trade of Germany in 1910 are 
abstracted. 

Companies Meetings and Reports.—The directors’ report of the 
Edison & Swan United Electric Light Co. for the year ended June 30 
is abstracted elsewhere. 

At ап extraordinary meeting of Marconi’ 8 Wireless Telegraph Co. 
on Wednesday a resolution was passed to increase the capitel of the 
company by the creation of 250,000 £1 shares. Interesting par- 
ticulars of the development of the Company’ 8 business were also given. 


OBITUARY. 


J. CONACHER.—We regret to РР the death of Мг. John 
Conacher(which occurred on Wednesday. October 18th), at the age 
of 66. Mr. Conacher wes for many years connected with the North 
British end Cambrian Railways. afterwards holding the position of 
general manager of the Metropolitan Electric Supply Со. Our 
renders will remember him as a prominent figure in the arbitration 
between the St. Marylebone Council and the Metropohtan Company. 
He also took & leading port in opposing Mr. Merz's scheme for the 
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supply of electricity in London. and was successful in extending the 


Metropolitan Company's area of supply into the more rural districts 
Later he travelled in South Africa, and prepa red à 


of Middlesex. 
report on the railways of that country. 


ALD. В. Савзох.— Ме also regret to record the death of Alder- 
man В. Gibson {а former Lord Mavor of Manchester and one of the 
which occurred suddenly from 


oldest members of the City Council), 
heart failure on Wednesday evening last. at the age of 79. Ald. 
Gibson was attending a meeting of the City Council, and waa actuz Ну 
speaking on a motion, when he was suddenly taken Ш and died 


within a few minutes. The deceased will probably be best known 
to readers of THE ELECTRICIAN as chairman. of the Gas Committee, 
with which he had been connected since his election to the Council 
in 1882. In this position he naturally did his best to oppose the 
In spite of the 
ever-increasing competition of the latter. however, the gas under- 
taking was a very successful опе. and was called upon to contribute 
some hundreds of thousands of pounds to the relief of the rates, в 


progress which electricity is making in Manchester. 


policy to which Mr. Gibson was strongly opposed. Не was „рош 
an Alderman in 1893 and Lord Mayor т 1897. 
Ж. G. Hvrr.—On the 16th inst. Mr. William George Hull. elec- 


trical engineer, of Pangbourne, was killed by being thrown from a 


bicycle while proceeding to carry out work at Goring. 


| PERSONAL NOTES. 
Мг. J. Н. Reynolds, M.Sc.. Director of Higher and Technical 


Education in Manchester, and Dean of the Faculty of Technology 


-of the Victoria University of Manchester, has tendered his resignation. 

“ Indian Engineering " states that Mr. Beams, the new 
chief electrical engineer for Mysore, has arrived from America and 
has taken over the charge from Mr. H. P. Gibbs, now of the Tata 


Hydro- Electric Power Co., Bombay. 


APPOINTMENTS VACANT AND FILLED. 


` A mechanic is wanted immediately, with experience of gas- ES en 
plent and the making and repair of scientific instruments, at the 
‘University College of Wales, Aberystwyth. Applications to the 
Professor, Physical Laboratory, at the College. See advertisement. 
‚ A large firm in the Midlands require an assistant tester, well up in 
testing а.с. and d.c. machinery. See advertisement. 


Mr. P. Norwood. formerly assistint electrical engineer to the 
Newcastle (N.S.W.) Council. has been appointed electrical engineer 
to Inverell (N.S.W.) Council, who are establishing electricity supply. 


INSTITUTIONS AND SOCIETIES. 


Scottish Section of the Institution of Electrical Engineers. — The 
tenth annual dinner of this Section will be held at ‘* The Grosvenor." 
Gordon-street, Glasgow. on Tuesday, December 12th. at 6:30 for 
7 p.m. It is requested that eariy „шкан for tickets be made 


to the local hon. secretary. 

Birmingham Section of the Institution of Electrical Engineers.— 
The fifth annual dinner of this section will be held at the Grand 
Hotel, Birmingham. on Friday. November 10th. at 7 for 7:30 p.m. 
Application for tickets should be made to Mr. H. B. Matthews. 
Wiachester House, Victoria-square, Birmingham. 

Institution of Civil Engineers.—The first ordinary meeting of this 
Institution for the session 1911-12 will be held a£ Great George-street. 
on Tuesday, November 7th. at 8 p.m. Dr. W. С. Unwin. F.R.S., the 
president, will deliver an address and present the medals and prizes 
awarded by the Council. A reception by the President will be held 
in the library after the meeting. 

Institution of Electrical Engineers.—An extriordinary general 
meeting of this Institution will be held on Thursday next. November 
2nd at 4:30 p.m. to consider and. if thought fit. to adopt new articles 
of association, which will come into effect оп January 1, 1912. A 
glance through the draft sent to members shows thst there are several 
changes in the new articles, compared with those confirmed on 
December 19. 1902 and March 17. 1903. Та the first place 
honorary members, members and associate members cre now referred 
to generally as corporate members ; and associates. students and the 
new class of licentiates being non-corporate members. А candidate 
may be elected as member if he has rendered important serviees to 
electrical engincering in the fields of commerce. finance. law or science, 
provided not more than 100 members on the Register at any one 
iime are elected under this rule and that after the tirst 50 not more 
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than 10 are to be elected in апу one vear. Candidates for associate 
membership may be required to pass an examination, while in both 
cases temporary unemployment is not to be deemed a disqualitiea- 
tion. The associate class is now reserved for persons not electrical 
engineers by profession. while апу other engineer of good education 
not. eligible for election às a member or associate-member mav he- 
com? a lieentizte. Both entrance fees and subseriptions for all 
classes of mem! ers, except students, are to be raised. while licentiates 
рау an entrance fee end sibscription of one and two guineas respec- 
tively. Certain exemptions are granted to members residing вого, 
A member may be exeluded from the benefits of the Institution v hen 
his subseription is three months overdue, instead of six months as at 
present. Ап article dealing with professional conduct is now in- 
eluded. The number of ordinary members on the council is raised 
from l5 to 18. i2 being selected. from members, three from asso- 
ciate members and three from associates, The notice that has 
been given of such an important meeting (only. in fact. the statutory 
notice) seems to us to be very short. and there appear to be others 
who hold the same opinion. We are informed that Mr. Maurice 
Solomon. of the General | Electric Со. at Witton. will move the 
adjournment of the meeting on November 2nd for one month. so that 
members may have proper time to consider the proposed alterations, 
and that Local Sections may have ап opportunity of discussing the 
new articles. A committee 1з being organised to take up the matter. 
and anyone in sympathy with the movement is requested to com- 


municate with Mr. Solomon. 

The opening meeting of the session will take place on Thursday. 
November 9th, at 8 p.m., when the premiums for Papers read last 
session will be presented, and a Paper on “ Modern High Voltage 
Power Transformers in Practice. with Special Reference to а ‘T?’ 
Three Unit Svstem.” will be read by Mr. W. T. Taylor. 


EDUCATIONAL NOTICE. 


Electrical Standardising, Testing and Training Institution.— Mr. 
К. J. Wallis-Jones. M.Inst.C. E.. M.I. E... begins a series of demon- 
strations on electric welding and ue processes to thé senior 


students of Faraday House on Хоу. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, October 27th (to-day). 
PuysICAL SOCIETY OF LONDON. 
ó p.m. Meeting at the Imperial College of Science, Imperial 
Institute-road, South Kensington. Agenda: “ Further Obser. 
vations on the Afterglow of Electric Discharge and Kindred 
Phenomena," by the Hon. В. J. Strutt, F.R.S.. and “ Homo- 
geneous Fluorescent X-radiation of a Second Series," by Prof. 
C. G. Barkla and Mr. J. Nicol. 
NoRTH-EasT Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
7:30 p.m. Annual General Meeting at Bolbec Hall, Newcastle-on- 


Тупе. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


8 p.m. Meeting in the Banqueting Hall, Midland Hotel, Man- 
chester. Inaugural Address by Мг. W. Cramp. 
MONDAY, October 30th. 
‚ JUNIOR INSTITUTION OF ENGINEERS. 
7 p.m. Annual General Meeting at the Institution of Electrical Engi- 
neers, Victoria Embankment, W.C. Followed at 8 p.m. by 
an Ordinary General Meeting. Paper, " Notes on пеш апа 
Construction in Gas Works," by. Мг. G. Evetts. 
TUESDAY, October 31st. Ё 
MANCHESTER STU DENTS SECTION OF THE INSTITUTION OF ELECTRIC AL 
ENGINEERS. 
7:30 p.m. Meeting at the Municipal School of Technology, Sack. 
ville-street. Manchester. Address by Mr. J. F. С. Snell. 
THURSDAY, November 2nd. 
INSTITUTION oF ELECTRICAL. ENGINEERS. 
4:30 p.m. Extraordinary Mecting at Victoria Кш {о 
consider and adopt new Articles of Association. 


— —M —— 


' 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding: Col. Н. M. Leaf. 
The following orders have been issued for the current week :— 


Wednesday. November Ist. —N.C.O^s Mess Meeting at 8 p.m. 
Thursday, November 2nd, * C" Company.—Lecture, 7 p.m. ; фей А] 


work and infantry drill. 8 p.m. to 10 p.m. 
Friday. November 3rd, “ D" Company.—bLecture, 7 p.m.; technical 


work and infantry drill, 8 p.m. to 10 p.m. 
Saturday, November 4th. —Head Quarters will be opened for Regimental 


business from 10 a.m. to 12 noon. 
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and the increasing number of workmen carried each vear also: 
contribute to the falling-off in the receipts. 
The following figures show the proportion of passengers at 
each fare :— 
Number and Percentage of Passengers at cach Fare. 


1907-8 1908-9. 1 1909-10. 1910-11, 


LONDON COUNTY COUNCIL TRAMWAYS ACCOUNTS. 


These accounts were issued last week, having been approved 
by the Council at their meeting on the 17th inst. Аз in pre- 
vious years, we give below an analvsis of those parts of the 
accounts and of the reports which accompany them that are 


— — 


4 К - | Fare. | Per Per | Рег Passengers Per 
of particular interest to electrical engineers. These reports xd ned | t: | Passengers. | cont, (approximate) cent. 
ате (1) Report of the Highways Committee of the Council, and | = 
(2) Report of Мг. А. L. C. Fell, general manager of the Ad. | 23-44 24-22 | 112,803,105 | 24:99 | 132.610.600 | — 26-28 
tramways ld. | 57-78 | 48:04 | 211,046,384 | 46-75 | 230,725,600 | 45-71 

| 3 dividad | | . . lid. | 8:92! 929| 41,969,915 9-30 | 45,524,800 9-02 

The accounts are still divided into the two main headings— 54 | 633 989| 435.065.523 9-98 | 50.432.200 | 0-99 
electric traction and horse traction; but the last-mentioned | 244. | 1-43, 149 | 6916.128 1:53 | 7.130.400 | L4 
svstem is rapidly becoming of small importance compared with Tq Еа 2.15 a. а pu Le | 2 | : 
the electrical system. This will be seen from the fact that on e 0-03! o о nr RI Е 
March 31st last of the 143-68 miles of streets in which tram- | фа | |, 0-02 | 5.969 0-00 10.500 0-00 
ways are in operation only 17:35 miles contain horse tram- эд. duas " s ы 300! 0-00 
wavs, the remaining 126-33 miles being electrically worked. 61. |... Km ite 293 100 0-00 
The conduit system is installed for 106-15 miles, whilst 17-01 Lugs. | "m MR 22: N ax 5,900 | 0-00 
miles of the overhead system is worked by the Council and | рү | 4-7) | 22293812 | 404 | 25773.00). 51 


3:17 nules by the Metropolitan Electric Tramways. Ап idea 
of the rate at which electrification has progressed can һе 
obtained when it is mentioned that two years ago on only 
76 miles of ronte was the conduit installed, whilst the over- 
head system totalled 91 miles. Thus, 30 miles of route have 
been equipped in two years with conduit and 10} miles of the 
overhead system has been installed in the same period. At 
this rate another two vears should see the last horse car dis- 
appear from the London streets. 

The result of the vear's working of the whole system is that 
the electrical system shows a surplus of £914,418, and the horse 
system a loss of £19,370. After deducting from the net sur- 
plus of £895,048 the various capital charges, а balance of 
£232,721 is shown. This is allocated as follows :—£129.229 
to the renewals fund, and £103,198 to the general reserve fund. 


_ — —— — ——— — ——— —— — —— — . — ——À M — — ——À — —— — — | 


Total 1100-0) 100-00 | 451,439.216 | 100-009 | 504.715.399 ' 100-00 


E — —— 


Through booking arrangements with the Crovdon Corpora- 
tion Tramways have been continued during the усаг, and 
through running agreements have been entered into with the 
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The renewals fund at March 3156 last then stood at $527.25. H— | JUN ^ __ 
It may be noted that the contribution for the vear 1919-11 is | | _—| VAR Hf} 
based on two-thirds of a penny per car-mile, in accordance | $ E и | а EA 
witb the resolution of the Council on June 23, 1908. Thej § 9? [T7 ropes ш HE 
general reserve fund now amounts to £176.815. Š ! ——^4 JUN НЕ 

The net debt at March 31, 1911, is stated as £9,465.500, | 5 E p 1:3 СМТ, Ё 
after deducting provision for redemption and proceeds of | £ КЕШ саа nw 

. — N 

sales of horses, old materials, &c. Š УА. M y > = 

The receipts from all sources for the vear 1910-11 were \ 0—1 
£2,232,818, of which £2,177,494 was derived from passenger EE RCM ШИШЕ ERE АДЕ REO 
traffic, viz., £2,096,914 from electric cars and £80,580 from ee ШЙ ee ae ee ee 
horse cars, showing a total increase in traffic receipts of BE pt tH 
£207,542, compared with last vear’s total. Mv 

The electric cars ran 45,744,066 miles and the horse cars RE M LLL | 0 ee 
2,357,504 miles, the number of passengers carried being HEN NER AINE 

oT | | ing а EN 
482,296,935 and 22,418,391 respectively. The following Du E e ӨШИ VERE DRE NAE ИШЕ! 
table shows the total receipts, passengers carried, miles run, CARER 
&с.. as compared with those of the three previous years :— EK NE DIE ШЕП Es dor 
E tee - — — ассы ы Шы. | TES RENE NNI ПИЙ CRINE О КИЕ ШЗ DR 

1907-8. 1908-9. 1909-10. | 1910-11. April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb, Mar 

l——————Á———— M —M— ——— ——— ыш. 181€-11 shown thus amem 
Total receipts ...... £1,663,031 | £1,847,451| £2.023.004, £2.232.818 ИНС ОУ LT еее 
Traffic receipts...... £1.626,719! £1.803.151| £1,969,952] £2.177.404 | DIAGRAM SHOWING тик NUMBER OF PASSENGERS CARRIED DURING 
Passengers carried |372.515,754 412.013.841 | 451.439.216. 504.715.326 Елсн WEEK FOR THE Ygans 1909.10 AND 1910.11. 
Mileage ............... 35,061,189 | 39.119, 3,160,186: 101,57 М ree 
Ne о po 119,472 | 43,160.186 48,101,570 | West Ham, East Ham and Leyton tramway authorities, 

per passenger ...| 1:054. 1-054. 1-054. 1-034. whilst а new agreement аз to through running has been made 


Total average re- 

ceipts per car- 

mile (horse) ...... 9:354. 9:234. 8-764. 8-41d. 
Total average re- 

ceipts per саг- | 


mile (electric) ...| 11-954. 11-814. 11484. |, 11234. 


with the Bexlev Urban District Council. 

The accompanying diagram, showing the variation in the 
number of passengers carried throughout the vear, will doubt- 
less prove of interest to our readers., The corresponding fluc- 
tuation for the previous vear 13 shown by the dotted lines. 
Turning now to the working expenses, the operating costs: 
for electric traction for the 12 months ended March 31, 1911, 
were £1,212,828, or 6:364. per car-mile, as against 6:354. last 
vear. А sum of £22,993, however, has to be added to the 
above figure on account of special charges, making the total 
6-484. per car-mile, compared with 6-42d. а year ago. This. 
increase is the result of fluctuations under every head; but it 
will be noticed there is an increase of 0-06d. per car-mile under 
the sub-head of traffic expenses, due to tlie concessions given. 


It may also be noted that the traffic receipts from electric cars 
show a decrease of 0:21d. per car-mile as against the previous 
year, while the receipts per car-mile from the horse lines show 
an increase of 0.054. The fall in the receipts from the electric 
cars is stated to be due to the fact that the recently op2ned 
lines are unremunerative, and it will be a considerable tim? 
before these are fully developed. The weather during the 
summer and autumn of last year being very wet and cold, 
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to the employés. The item for special charges also includes 
a considerable amount for work executed at Belvedere-road 
in connection with the adaptation of the premises to tramway 
requirements, 

The total expenses in connection. with horse traction 
amounted to £101,948, ог 10.384. per car-mile, the loss on the 
vear's working, exclusive of debt charges, being £19,370, as 
mentioned above. 

We give below a detailed statement of the various items 
included in the expenditure on the electrically operated lines, 
together with the respective cost per car-mile, the latter figures 
being also given for 1909-10. 


ELECTRIC TRACTION, 
—Per car-mile.~ 


1910-11. 1900-10. 


Traffic Expenses. 
Traffic superintendence ................. LLL. £4,328 ... 0-02d. ... 0:024. 
Wages of motormen and conductors... 419,976 ... 2-210. ... 2-15d. 
Wages of other traffic employés ......... 54.045 ... 0-20d. ... 0.274. 
Cleaning and oiling сагз..................... 64.674... 0:344. ... 0.344. 
Conduit cleaning .............ccecceececceesees 18.371 ... 009d. ... ооа. 
Cleaning and sanding track ............... 7.938 ... Odd. ... 0:04. 
Printing and stationery ааа. 1.034... O-Old. ... оа. 
Fuel, light and water for depots ......... 1.910 ... 09. ... оа. 
Ticket ehecks ии 3294.08] |.. 0:134. ... 0434. 
Uniforms and badges ................. sees. 9.819... 90-054. ... ола. 
COMPENSATION .....ceccceeesceececcesavcesesees 37.174... 0:200. ... олха. 
Lighting of subway... eese ЗИ... 000d. ... 0:004. 
Licenees,...... "TTD 3.914 ... 0024. ... 0:024. 
Miscellaneous оаа rne 4.219 ... 0:020. ... (01044. 

Total Тга@с Expenses ............... £653.684 ... За. ... 3304. 
Advertisement Expenses ..................... £4.86 ... 0.034. ... 003d. 
Repairs and Maint nanc. 
Permanent уау ллы. s. &90.524 ... Оча... 60-484. 
Electric equipment of line .................. 8.249 ... Оа... 0044. 
Buildings and бх енге, оаа 7.042... 0-044. ... 0049. 
Track in car sheds а.а. L886 ,.. O04001d. ... оа. 
Workshop бооз аа. 748 ... 000d. ... 0:400. 
CDS ылы n ari n SD MIR eS D AD E 166,572 ... 0-NNd. ... ОВО. 
Other rolling stock ................... PRESS 3.167 ... оа. ... оа. 
Miscellaneous ......... аа 982 ... 0.004. ... 0004. 


£271,800 1.464. 1.424. 
а с] СЕ скло а Е 


Total Repairs and Maintenance... 


Genera] Expenses. 
а ЧО ЕДК УО о 17.410... 0:094. ... 0104. 
Stores EXPENSES „ини ee eese ne 14.324... O-O7d. ... Ооа. 
hio M нынан AATE 3.213... 002d. ... 0:024. 
Rates and taxes она 15.166 ... 0-08d. ... 0-0Nd. 
Rates on permanent WAY ............. sss. 49.406... 90-264. ... 027d. 
Printing and stationery _................... 2.447... O-Old. ... 0-014. 
Fuel, light, water ааа 730... боба. ... 0-004. 
Law charges _................................. 1,203 ... 0.014. ... 001. 
Tti RITTER Seo куин жыЛ Ced ei 1,314... ога. ... O-04d. 
Workmen's compensation .................. 3.246 ... 09-024. ... 0-01d. 
Travelling allowances ............... esses 2.564 .., 0-010d. ... 0-034. 
Miscellaneous ................................. 6,254 ... 0-03d. ... 0:044. 
Total General Expenses ............... £118.197 0-61d. 0-66d. 
z EEE, [e айланалы 
Power Expenses (see below) .................. £158.162 ... O-N3d. ... 0-854. 
Special Сһагрев................................. £22,003 ... 0-12d. ... 0-07d. 


TOTAL WORKING EXPENSES (ес capital 


СТС ае ена iav ET e iet £1.235.822 ... 6:48d. ... 642d. : 
Revenue. 
Passenger trafie а.а. £2,096.914 ...11-00d. 17214. 
Advertisements лл... 27,932 ... 0-154. | 0.274 
inni cL 25.394 ... 0-13d. J ‚274. 
Total Revenue ........................ £2,150,240  11:238d. 11-484. 
BALANCE carried to Net Revenue 
и fascia и £914,418 ... 4:804. ... 5-06d. 
Capital Charges. 
Greenwich station (interest) ..............- £25,867 ... 0-13d. ... — 
ооу ‚ + (sinking fund) ......... 20.919 ... Old. ... — 
Distribution (їпфеєгев{)_...................... 39.810 ... 0:21d. ... — 
" (sinking fund) ............... 42.998... 0-22d. ... — 
Construction, &c. (interest) ............... 197,403 ... 106d. ... — 
. „ (sinking fund) ......... 216.342 ... 13а. ... — 
Street improvements (interest) ............ 12.009 ... 0-06d. ... — 
ES - (sinking fund) .... | 5.441 ... 0-034. .., — 
Pimlico site (їпїегев()....................... . 1,020 ... 09. ... — 
" » (sinking fund)  ............... 261 ... 0-00d. ... — 
Total Capital Charges.................. £562,661 ... 2-964. = 
а JAMES эйелдер GREG 


Burplus (electric traction)  ........... SENE £351,757 1-84d. — 


tion of debt, leaving £1,012,000 still to be provided. 


Considering next the horse-operated lines, the details are as 


follows :— 
Horse TRA TION. 
p ИН. -- - 


£41.557. ... 4:234. 


Horing ехрепнен ооо vL tyre ooa eg rune di 
Trafe expenses MET BS.RSN 0. 3904. 
Advertisement expenses а.е 207 ... Ооа, 
Repairs ............... РРР ИТ 14.243... Е. 
General expenses ——————————M 7.053 ... 0-72d. 
TOTAL WORKING EXPENSES (cr capital charges)... £101.948 10-384, 


£82.578 ... 8- 41d. 


REVENUE from all зойгсея..,.............................. 
Capital Charges. 
ПИӨ corte Aou dat euch ete aad £11.105 ... 1.134. 
ПЕ fund. оны 12,110... 1034: 
Total Capital Сһагрев.............................. £23.220 2-360, 
Deficit (horse traction) (ine. capital charges) ........ ‚ £42,590 ... 4334, 


There are also ths capital charges on obsolete capital to be 
met, These are as follows :— 


PU MM HT £31.360 
Si TE ли ыы рЫ оны 39.140, 
о о ой £71109 


Deducting this total and the deficiency of £42,590 on the 
horse traction from the surplus from the electrical working, 
and including income tax, Parliamentary expenses, e.. leaves 
the net balance of £232,727. 

As mentioned above, the total power expenses for electric 
traction were £158,162. The various items forming this total 
are as follows, the cost per unit. generated (or high-tension 
units purchas 4) being also given :— 

PowrR EXPENSES. 
Per unit 


Greenwich Generating Station. generated. 


Salaries and wages Lesser Gps EISS. — 
ОО E A а 77.219 == 
Е Mu 835 -— 
Oil and маме нение РИЕТИ ОКИСИ 977 — 
Repairs to Steam еее A i n 8.693 — 
Rates and taxes. а.а. ЖОККО EN , 13.264 — 
Miscellaneous ............ RT 2.021 — 
To'slGenerating Ехрепғев .............................. £115,563 ().254. 
Temporary Power Supplies .............................. 54.457... 1:00d. 
Distributicn (Sub- stations, &С.)........................... $38.142 ... оюма. 
TOTAL POWER EXPENSES (ex capital charges) ...... £158,162... — 


Тре interest and sinking fund on {һе power station bring 
the total cost per unit generated to 0.35d.; and it may be 
noted that the capital charges on the sub-stations represent 
0-184. per unit. The capital charges are set out above. 

The total number of units used during the vear was 
111,527,301. (This includes sub-station lighting and units 
used in car sheds and depots.) The above total represents 


units last vear and 2-42 units in 1908-9. The slight variation 
in the energy consumption per car-mile from year to year is 
noteworthy. 

The number of electric cars in stock on March 31 last was 
1.551, the average number in use per 13j-hour day being 
1.099. The corresponding figures for the horse cars were 107 
and 78. | 

The total capital expenditure on the whole tramways under- 
taking to March ЗІ, 1911, was £11,618,837, of which £900,333 
represents expenditure during the year 1910-]1. The above 


aggregate 13 made up as follows :— 
Electric Traction. 


Construction, reconstruction and equipment of lines, power 


АРРЕНИУС 9.027.499 
Transferred from horse traction | .............. — —á 468.241 
Horse Tr:iction, balance а... ааа аана 372.191 
1.750.005 


With regard to the obsolete capital, £738.905 has been pro- 
vided out of revenue and from sale of horses, &c., for redemp- 

It will: 
be remembered that it has been proposed to pay off this debt. 
within 15 years from March 31, 1914. 


on the average 2-44 units per car-mile, compared with 2-45. 
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Б The capital expenditure is made up as follows :— 
- ELECTRIC TRACTION— | 
Greenwich Station. 
Land 


ebueotdefesocevoossosecseceoqoecsesessoccccestoosocve £26.617 
-Buildings2.2,............ eene ener eren 309,058 
. Pier, river wall and condenser water-pipes ..... i 61.088 
Machinery and plant ................................. 409,339 
| P —————— £806,102 
Distribution, Sub-stations. dc. 
«band. але — ot НЕЕ . 78,060 
Buildings о о D 145.704 
Machinery and plant ............... eere 243,655 
Cables. "оока а ext pex Aha ere utu pe 474.318 
Ducts —— MP 332.121 
| ————— 1,273,858 
Plant in temporary stations ............ eene 42,083 
Construction, &c.— Gr 
_ Permanent way ........... eee 3,927,176 
Overhead equipment ............... eee 34,547 
Alterations to bridges .................. esee 119,436 
Depots and offices ................. eene 797,145 
Machinery and plant .................... eee 64,762 
Cars MCI E 1,265,781 
Tramway subway  ........... eren He 203,742 


— ——— — 6,419,589 
Transferred to electric traction from horse traction account 


468,242 
Street improvements ........... eene eene ete еннен 426,524 
Pimlico ел 66,343 

TOTAL ELECTRIC ТЕАСТ1ОН.......................................... £9,495,741 

HORSE AND CABLE TRACTION .................................... £372,191 


OBSOLETE CAPITAL (horse traction) £1.750,905 


£11,618,887 


As mentioned above, the outstanding debt at March 31st 
last was £9,465,500. 


00000 00 000 пое ооо ох осо оцофосе 


TOTAL OUTLAY 
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THE VARIOUS SYSTEMS OF MULTIPLE TELE- 
| GRAPHY.* 


BY MAJOR W. A. J. O'MEARA, C.M.G. 


Summary.—This Paper deals with the various systems of telegraphy 
which, when working on a single line, enable the available channels of 
communication to be utilised either wholly in one direction or partly in 
one and partly in the other direction. The bearing of these on the tele- 
graph problems in this country are also considered. 


Multiple systems naturally fall into certain distinct classes accord- 
ing to the way іп’ which the currents are utilised for transmission. 
These are indicated by the following divisions: Class I., signalling 

currents which vary not only in strength, but also in direction ; 
Class II., signalling currents of moderately high frequency working in 
conjunction with others of different frequeneies, or with ordinary 
telegraph currenta; Class III., signalling currents built up of a 
‘series of impulses sent at short and very frequent intervals ; and 
‘Class IV., signalling currents consisting of а number.óf impulses of 
varying duration sent at regularly recurring intervals. 

Class I. is well represented by what is known generally as the Morse 
quadruplex with its many variations. To adopt multiple terms, it is 
one which would be designated a Morse double duplex. Although 

the main features of the system have not changed since it was first 
introduced into the telegraph service of Great Britain, much has been 
done in recent years to increase the flexibility of thesystem in order 
that the channels available may be utilised to the greatest advan- 
tage. This is done by extending the channels in various ways. In 
the British Isles there are many of these extended circuits. In two 
instances & quadruplex repeater is used where an 80-mile section 
of submarine cable is joined to about 120 miles of aerial line. The 
repeater is distinctly complex, but it works well, as specially qualified 
officials are in constant attendance. Although usually the four 
channels of quadruplex sets are worked by hand at a speed of about 
25 words per minute, the polarised relay channel is often fitted with a 
Wheatstone automatic system working up to а speed of 150 words 
per minute or less according to the difficulty of the line. The amount 
of traffic that can be disposed of is therefore а very variable figure 
and differs so greatly in different circumstances that the actual figures 
obtained are of no practical use without a considerable amount of 
detailed explanation. For this reason the speed rate of each channel 
jn words per minute is perhaps the most useful guide for all practical 
purposes. On the polarised side highly expert operators could work 
up to 40 words per minute or more. | whereas on the non-polariáed 


—-- —————— 


* Abstract of а Paper read at the International Congress оп Applicd 
Electricity at Turin, and before the Institution of Post Office Electrical 
Engineers. 


side, where the signals are mutilated, it would not be advisable to 
exceed a speed of about 25 words per minute. The system has been 
found well suited for small offices, as its maintenance requires no 
mechanical skill and very little electrical knowledge beyond a few 
general rules for adjusting the different parts of the apparatus. Its 
cost is also very low as compared with some other multiple systems, 
one complete terminal set costing about £35. | 

Unfortunately the system still has Из weaknesses, chiefly due to 
the fact that the direction of current in a line cannot be reversed 
without momentarily having no current on that line—that is to say, 
in reversing the current, the signalling key must either momentarily 
short-circuit the battery or disconnect it. This momentary inter- 
ruption mutilates the signals which actuate the non-polarised relay, 
necessitating the use of special devices at the receiving end to mask 
the distortion. Unfortunately the extent of the distortion increases 
with the length or difficulty of the line, thus seriously limiting the 
practical application of the system. There are, however, very many 
lines of moderate length ranging up to 400 miles for a copper aerial 
line or 120 miles for an underground cable line where this system 
works quite satisfactorily. 

Class II. is well represented by the Mercadier system. This system, 
although not adopted on British telegraph lines, has been subject to 
experimental investigation on two or three occasions. The results 
obtained have certainly demonstrated the practicability of the 
system from the point of view of the inventors, but the system un- 
fortunately possesses the objectionable feature that serious distur- 
bances are produced on neighbouring telephone circuits. The fre- 
quency used ranges from 480 to 900. This obviously requires a line 
having a high transmission efficiency—equal to a Wheatstone speed 
of about 2,000 words per minute. Owing to the close intermixing 
of telegraph and telephone lines in Great Britain, the system cannot 
be generally adopted in this country, although in certain cases, 
where line conditions are favourable, it would prove very useful. 

On a smaller scale the phonopore system is somewhat similar in 
principle to that last described. It his also the drawback that it 
interferes with the satisfactory working of neighbouring telephone 
circuits, although the disturbing effects produced are not so serious 
as those caused by the Mercadier instruments. The disturbances 
created, however, are of a sufficient magnitude to prevent the system 
being adopted by the British telegraph administration, owing to the 
difficulty in providing separate routes for telephone and telegraph 
circuits. ' 

The Picard system is used in France to operate Hughes apparatus 
in the ordinary way on one channel, and to operate a second Hughes 
channel by rapidly alternating currents. Neighbouring telephone 
circuits are disturbed by this system somewhat in the same manner 
as by the phonopore, but the interference is much less than in the 
previous case, owing to the fact that the Hughes instrument requires 
only one signal per letter, as compared with an average of four for 
the Morse. The Hughes, however, is not used on short lines in Great 
Britain, and its use is confined to a few long underground cables on 
which it is worked duplex, or for international circuits which would 
not be suitable for carrying the second channel. For these reasons 
there is no field for this system in Great Britain. 

Class IlI. is well illustrated by the Delaney system, which worked 
well for à number of years on several circuits in England, but eventu- 
ally had. to be abandoned becaüse of the more or less imperfect 
character of the signals, а defect which increased as it became 
necessary gradually to increase the length of the underground вес- 
tions in the lines leading into the important centres of communica- 
tion. The reeds controlling the apparatus proved а considerable 
source of trouble, and required to be carefully supported on rubber 
rings to avoid being disturbed by extraneous vibrations of any kind, 
as the smallest variations in the speed of the distributors at once 
caused trouble. The actual line speed required was very high, being 
something in the neighbourhood of 600 words per minute for an out- 
put speed of from 75 to 150 words per minute. Оп short lines, 
where there was ample margin of speed, the system was extremely 
useful, as the channels, numbering in some cases up to six, could. be 
used at any moment in either direction as required by merely turning 
a switch at each end of the channel affected. The apparatus was 
designed to meet the most difficult traffic requirements, and thus in 
practice it was possible to utilise the channels at any instant either 
wholly in one direction, or any number of the channels in one direc- 
tion and the remainder in the other. The Pollock-Delaney system, 
which was devised as an improvement to that mentioned above. had 
eventually to be abandoned as being unsuitable for use in the 
English climate. | 

The origina! representative of the fourth class was the Meye, 
instrument, which has since been replaced bv the Baudot.* In thi 


. *" Cours d Appareils Baudot," by Poulaine and faivre; “ Baudot 
Printing Telegraph Systems," * Journal ” of the Institution of Post Office 
Electrical Engineers, March, 1907. 
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avatem, owing to the method of sending comp!ete signals succes- 
sively on the ditferent channels between the ditferent sets of corre- 
aponding apparatus the line speed required is not high, and a further 
advantage is obtained by using a shorter code than the Morse. The 
vast difference in line speed required for a sextup!e Baudot and sex- 
tuple Delaney is very marked, the Baudot requiring only one-fifth 
of that required for the Delaney. Further, the Baudot gives typed 
characters at the receiving епа as compared with more or less accu- 
rate Morse signals on the Delaney. 

Another great advantage of the Baudot system is as in the Morse 
quadruplex. the practicability of obtaining separate channels on one 
wire working quite independently to different stations. The Baudot 
has been adopted in England comparatively recently for inland 
working. and sufficient apparatus is not vet available to carry out апу 
comprehensive scheme involving the most advantageous use of line 
plant, but the following circuit arrangements on the French lines 
will give some idea of its elasticity and value. The London- Paris- 
Zurich-Marseilles circuit consista of a single wire London to Paris, а 
single wire Paris to Zurich, and another single wire Paris to Mar- 
seilles. On this circuit London works two channels to Marseilles 
and two channels to Zurich, while Paris also works two channels to 
Zurich. The circuit works exceedingly satisfactorily, and there 
have been fewer stoppages between London and Zurich since this 
arrangement wes installed than when a simplex Hughes was being 
worked between London and Zurich. "The Paris- Algiers communi- 
cation works over one wire Paris to Marseilles. and three submarine 
cables, each about 800 km. long. between Marseilles and Algiers. 
Four channels are worked between Paris and Algiers (three in one 
direction and one in the other, as required), while Marseilles works 
two channels with Algiers, one in each direction. 

It is surprising that such a promising invention has taken so long a 
time in finding appreciation outside the country of the inventor. 
Although it is some 30 vears old, it is only during the last few vears 
that it has commenced to attract serious attention. Its use is now, 
however. spreading rapidly in Europe and Asia; the Russian 
administration, it is understood, has already installed during the last 
tive vears about 75 sets and the telegraph administration in British 
India has installed 30 sets during the same period. 

In this connection the British telegraph administration has to deal 
with a somewhat difficult requirement. Owing to the very cheap news- 
piper tariff rate, very special conditions have to be met in dealing 
with this class of work, and the Baudot so far has not been found 
suitable for the purpose. The Wheatstone, which was first in the 
field. holds ita own for this class of work, but the use of the Baudot is 
likely to be extended to the British Isles for handling ordinary mes- 
sages. Twelve quadruple sets have already been installed. and 
provision has been made for installing the equivalent of at least 10 
more seta during the next 12 months. 

The Baudot has been developed in France as a simplex system 
only, and this, it is understood, fully meets the telegraph require- 
ments of that country. But Mr. А. С. Booth has made a very careful 
study of this system, and has successfully duplexed the Baudot. In 
October, 1910, the engineering department of the British Post Office 
installed a quadruple duplex giving eight channels (four in euch 
direction) on an underground line between London and. Birmingham, 
also a double duplex between London and Berlin over а submarine 
cable of about 500 km. in August, 1910. The results obtained on 
these circuits have been eminently satisfactory, so much so indeed 
that the German administration have been encouraged to fit a double 
duplex on an underground line having two repeaters between Berlin 
and Cologne. The engineering department is about to take another 
step forward. for it is proposed shortly to insta] а sextuple duplex 
between London and Birmingham. lf this experiment should prove 
successful, and there is every reason to expect that it will, then the 
Baudot system will prove itself to be the most expeditious machine 
printing telegraph system yet invented for dealing with large volumes 
of traffic. T 

The Siemens photographic printer həs proved, under experimental 
working conditions, to give the highest rate of transmission of all the 
printing telegraph systems investigated in England. It is not, how- 
ever, a multiple svstem, and therefore the treatment of its features 
does not come within the scope of this Paper. 

The complete installation of the system devised by Mr. D. Murray* 
is à distinct advance on the Baudot system, &3 cach channel works at 
the rate of 40 words per minute as compared with 30 words per 
minute on the original Baudot. A great saving in labour is expected 
from the adoption of page printing as the received message only 
requires to be checked as the forms are withdrawn from the type- 
writing machine. It remains to be seen whether on aerial lines, sub- 
ject to occasional interruptions, any real advantage will accrue from 


* Practical Aspects of Printing Telegraphy," by Mr. D. Murray, THE 
Evectrician, Vol. LXVIL, р. 135. | 


the method of reception in page print d form, or whether actually 
this will prove to be а positive disadvantage. The experiments now 
being made in England are not sufticiently advanced for any conclu- 
sions to be drawn on this point. The experimental installation is а 
double dulpex giving four channels working at a total speed of 160 
words per minute (50 in each direction). Unfortunztely, figures are 
not yet available as to the amount of traffic that can be dealt with in 
the hour. It is, however, believed that verv good resulta will be 
obtained in the trial equipment, and Mr. Murray hopes to be ша 
position to work triple duplex. quadruple duplex or sextuple duplex 
with his system. 

The author next describes the Munier system, by which the output 
of the Hughes instrument can be increased, and also the system due 
to Rowlands.* which was given an extensive trial in the United 
Ntates, but is now no longer in use. In conclusion, he makes the 
following remarks and suggestions : In considering th^ question of 
the utility of the multip'ex systems, it is necessary to compare thenr 
with the automatic high-speed systems, because the problem of tele- 
graphic transmission must be viewed from several standpoints, the 
more important of these being: Saving in wire mileage. saving in 
labour costs, saving in maintenance costs, and general convenience 
of the system with special reference to the handling of messages and 
the correction of errors. Multiplex systems are not only iin! compe- 


tition with each other, but they arc as a class in competition with the: 


high-speed automatic systems. The character of telegraphic traffic: 
falls into two definite classes so far as Great Britain is concerned, 
one, consisting of comparatively short messages, dealing either with: 
commercial or domestic affairs, and the other consisting of news- 
paper messages, which are often exceedingly lengthy. The former 
embraces the greater bulk of the work which has to be handled, and 
requires to be dealt with very expeditiously as small units. The 
latter also requires expeditious treatment, but can stand the initial 
delay of the few minutes required for preparing the perforated tape, 
so long as its reception at the newspaper office is in time for printing. 
With the increase in the number of newspaper editions that are now 
published the latitude in this direction has been considerably 
diminished. It will be readily understood that the question of rapid 
transmission of messages and delivery at their destination becomes a 
highly important factor in the siturtion, owing to the short distances 
between large centres and highly developed railway facilities now 
provided between such centres. It seems, from a general view of the 
situation, that it is preferable for the short messages to be handled 
as complete units rather thin that a number of such small messages 
should be put together in bulk at the transmitting end and signalled 
as one continuous stream of signals which have to be again cut up 
and checked. If repetitions or veritic*tions are necessary consider- 
able delay to the units concerned arise owing to the references re- 
quired and the search thit has to he made to trace them and signal 
them forward. With a multiplex the message is dealt with imme- 
diately it is received and corrections, &c., are asked for and given 
at once without any delay. Further, the multiple systems have the 
great merit of enabling the fullest use to be made of the line time in 
dealing with not only long but with short messages also. The general 
public have in consequence the advantage of a quicker service than 
is possible with ordinary high-speed transmission systems requiring 
the preliminary preparation of a perforated tape. Opinions are still 
divided on the subject of reception by (р> as compared with recep- 
tion in page form. H the matter is considered from the point of view 
of a quick and cheap service, which avoids all the waste of time in- 
volved by using elaborate means for disguising errors or corrections 
and in other ways to improve appearances in the form and not the 
substance of the mesage, then the tape form of reception is superior 
to the page form. И seems probable that future developments in 
printing telegraphs must follow the lead of the Baudot principle on 
account of the grest advantage in respect о: the saving of line time 
and from the point of view of simplicity in mechanical details. 
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THE SINGLE-PHASE REPULSION MOTOR.* 


BY THOMAS Е. WALL, M.SC., M.ENG. 
(Concluded from page 52.) 


Summary.—In the first part of this Paper expressions are deduced for 
the E.M.F.s induced in the stator and rotor windings, and curves are 
given which enable some of these E.M.F.s to be rapidly determined for 
any value of the displacement of the rotor brushes from the stator axis. 
In the second part of the Paper the results previously obtained are 
employed in developing the theory of the repulsion motor. A series of 
simultaneous equations enable expressions to be obtained for the speed, 
stator current, power factor and power of the motor. In the third part 
of the Paper the results of some tests on a 6 n.H.P. motor are given, and 
the values of the stator current, power factor and speed are shown to 
be in agreement with the theory. Finally, a method of calculating 
the open circuit characteristic of a single-phase motor 18 given. 


Part IV. 


Calculation of the Open-circuit Characteristic of a Single-phase 
Motor.—The determination of the open-circuit characteristic curve 
for the motor shown in Fig. 1 would be a comparatively simple matter 
if the flux-distribution curve for the cir-gap were always аз shown in 
Figs. 2 and 2a for all values of the flux densities, as it would simply 
be necessary to find by the aid of formula (1) the induced E.M.F. 
(R.M.S. volue). The open-circuit characteristic would in this ceso 
be a straight line. Those teeth of the stator and rotor, however, 
which cerry the meximum density (corresponding to the points A and 


Virtual By, 


2,000 


4,000 
Actual В; 
Fic. 21. 


C, Fig. 1) soon have a reduced permeability as the maximum air-gap 
density is increased, whilst the permeability of those teeth in the 
neighbourhood of the low densities—-e.g., point R, Fig. 3—remains 
constant. Hence the flux distribution curve changes its shape as 
goon аз tho magnetomotive force is sufficiently high to cause а 
diminished permeability in the teeth in the neighbourhood of the 
points А and C. —-— С 

In order to caleulate the open-circuit characteristic curve when the 
effect of permeability is taken into account, the following method may 
be adopted: The value of the air-gap coefficient is ascertained, and, 
assuming various values for the air-gap flux density, the ampere- 
turns necessary for air-gap + rotor teeth stator teeth are calcu- 
lated in the usual way. Now, it is clear that the ampere-turns neces- 
gary for the rotor and stator cores respectively will generally be but a 
small fraction of the total ampere-turns per magnetic circuit, and 
this fraction may, in general. be neglected. If, however, the reluc- 
tance of the cores is found to bo of sufficient magnitude to be taken 
into account, it can be dealt with, although in this case the labour 
js considerably increased. | 

Having found the ampere-turns for the teeth and gap for various 
values of the gap density, a table of three columns is drawn up as 
follows: In column 1 the values of the air-gap density are placed for 
which th» ampere-turns have been calculated. "These values of the 
cap density are denoted by B; ren In column 2 the corresponding 
values cf the ampere-turns are placed, and in column 3 the values of 
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the gap density which these ampere-turns would produce if the 
reluctance of the magnetic circuit remained constant and equal to 
that of the air-gap. These latter, or “ virtual," values of the air-gap 
density are denoted bv B, virtual. 

From columns 1 and 3 we can obtain а curve connecting the actual 
density in the gap for any value of the virtual density. This curve 
is shown in Fig. 21 for the machine referred to in the previous parts 
of this Paper. 

The value of the air-gap coefficient was calculated by the two 
methods referred to on p. 921 end found to be 1:115 by one method 
of caleulation and 1-19 according to the second method. The value of 
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the coefficient was measured by aid of the expression (14). and the 
expressions for D and А. The open-circuit applied pressure at the 
stator terminals and the corresponding current were measured for 
low values of the gap density, and by substituting in the expressions 
referred to, the value of k, was found to be 1-82. In order to obtain 
further experimental evidence as to the value of k, а search coil was 
wound in the two empty slots which existed per pole in the stator, 
and the flux linking these coils for low values of the gap density was 
measured by means of a ballistic galvanometer. The object of 
having so many search coils was to eliminate the effect of апу pos- 
sible eccentricity of the rotor. From a mean of the ballistic measure- 
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ments the value of k, was found to be 2:02. It is thus seen that the 
real value of k, is considerahly different from that obtained by the aid 
of the usual formule. This difference may possibly be due to the 
rapid saturation of the lips of the teeth and a consequent increase in 
the value of the effective slot opening. Of course, the value of k, 
used in deducing the values of the various constants given in previous 
parts of the paper was 1-82. 

The virtual flux distribution curves for various values of a con- 
tinuous current flowing in the stator winding are shown dotted in 
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Fig. 22. Ву aid of the curve of Fig. 21 the actual flux-distribution 
curves for the same values of the stator current are shown by full 
lines in Fig. 22. 

The values of tho tlux linkages of the stator winding corresponding 
to the full-line curves of Fig. 22 are then determined. This is most 
readily done by noting that the full-line curve can be considered as 
made up of (1) a curve similar to the dotted curve but having a mexi- 
mum ordinate, AB, for which the flux linkages can immediately be 
deduced from formula (14), (2) those portions of the area enclosed by 
the full-line curve and the abscissa axis after (1) has been dealt with. 
The values of the flux linkages due to (2) can easily be found by 
graphical integration or other method. 

In Fig. 23 the values of the stator flux linkages are shown as а 
function of the continuous current in the stator winding. 


70 


Now consider the case of а «ine wave of pressure impressed on the 
stator terminals. It at once follows that the Hux linkeges of the 
stator winding must be a sine function of the time, and the equation 
R.M.5. value of the induced E.M.F.— 4:44»10-* [max. Нах linkages] 
holds good. 

For different values of the R.M.S. impressed stator P.D., the corre- 
sponding sine wave of flux linkages is drawn out. (Tho maximum 
value of the flux linkages is deduced from the above equation, and the 
corresponding sine wave having this maximum for ita amplitude is 
drawn out.) From this sine wave of flux linkages the corrcsponding 
current wave is deduced by the aid of the curve of Fig. 23. 
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The current wave so deduced for an impressed Р.Р. of 140 volts at 
50 frequency is shown in Fig. 24. The R.M.S. value of this current 
wave is then found in the usual way, and plotted against the induced 
E.M.F. If the leakage reactance is negligibly small this will give the 
required open-circuit characteristic curve. If the leakage reactance 
is an appreciable amount it must be added arithmetically to the 
induced E.M.F. 

Fig. 25 shows the relationship between the maximum values of the 
current wave and the R.M.S. values: (1) If the current wave were 
sinusoidal, (2) when the current waves have the shape as deduced 


from Fig. 23. In Fig. 26 the open-circuit characteristic curve is 
shown by the full-line curve as calculated, the leakage reactance 
having been neglected. The points marked thus @ (Fig. 26) show 
the measured values of the open-circuit characteristic curve. 


APPENDIX. 
In Figs. 27, 28, 29, 30, 31 oscillograms of the rotor and stator 
currents respectively are shown. The waves of stator current are 
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marked ғ, and the waves of rotor current are marked т. The 
oscillogrems refer to an applied pressure of 90 volts at tho stator ter- 
minals, and г frequency of 50 cycles per second. The speed, how- 
ever, in ezch of the cesses represented by the Figs. 27-31 was 
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rotor windings are distorted from the sinusoidal form. This is clearlv 
seen from the oscillograms, the current waves of Fig. 31 being 
obviously more approximate to the sinusoidal form than those of 
Fig. 27. From Figs. 18 and 20 it is scen that the calculated curves 
agree very closely with the experimental curves for spceds between 
600 and 700 revs. per min., and the divergence at lower speeds may 
perhaps be completely accounted for by this distortion at the low 
speeds 


MODERN DESIGNS OF ELECTRIC CAPSTANS. 


[COMMU NICATED. ] 


The electric capstan is by no means a new thing. When electricity 
began to emerge from the experimental stage and was applied for 
power purposes it was recognised that it could be usefully employed 
for the driving of capstans on railway sidings and termini, dock- 
yards, iron and steel works and, with the introduction of electricity 
on board ship, for marine purposes. The stcam-driven capstan was 
notoriously wasteful of steam, owing to its comparatively 
small power capacity. distance from the boiler plant and 
the occasional nature of the service. Hydraulic capstans, 
though better, had the disadvantage of hezvy power loss. 
especially when the capstan heads were revolved without 
doing work, as when slipping ropes are used. Morcover, 
the cost of maintenance was apt to be rather large. as 
the capstans were necessarily subjected to rough work in 
exposed positions. 

The electrical designer, however, 
had by no means an eesy task 
when he attempted to solve the 
special problems brought into being 
by the peculiarities of the service 
of the capstan. It is one thing to 
design à system of electric power 
transmission for a factory or work- 
shop; it is quite another thing to 
put such а system underground, 
out of doors, in à box which may 
leak, covered with а footplate 
which may let water through, 
exposed to moist atmospheres, kept 
out of sight, treated with scant 
attention, subject to sudden heavy 
loads, and worked by а navvy . 
impatient of all refinements. The у, Cover plates 
construction of the motor. the 
arrangement of the switchgear, the 
method of gearing to the capstan 
and the mode of handling the load 
had all to be considered, and in the 
early days a considerable number of 
mistakes were made which might 
easily have given the electric capstan 
8 bad name. ' 

Nowadays. however, electricity 
for driving capstans holds a sccure 
position, and it is our present object 
to show, by тезлз of representative 
types, the way in which the.prin- 
ciples of design have been edapted 
to the needs of the work to be donc. 
А considerzble number of firms now specialise in this direction, so 
that the following review must not be taken as a directory to electric 
capstan makers. but as а résume of illustrative typos. 

Perhaps the best way to appreciete the difficulties will be to study 
the construction of a typ2 which is in use at the Bristol Docks and 
which is shown in Fig. 1. It will be seen that the electrical and 
. mechanica! gear is housed in a cast-iron box made solidly in one piece, 
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so аз to prevent the possibility of moisture entering. and stiffened on 
the under surface so that the whole construction can rest in possibly 
sodden and soft ground without any danger of the gearing being 
thrown out of line. To make security doubly sure, a sump hole is 
made in the bottom of the box to drain away any water that by any 
mischance may get into the box. Тһе top cover plates are made in 
three parts, all of which are chequered to give a firm foothold, and 
two plates are bolted down to the box. The third is placed on hinges 
so that it can be lifted to allow а man to get inside for inspection 
purposes. Care is teken to make th? joints, both on the bolted and 
hinged sections, water-tight. To make the gear as accessible as 
possible, access holes are further provided to the worm box of the 
speed-reducing gear and to the switch, which in this case is under 
pedal control. The foot pedal for operating the starting switch is 
removable so as to prevent unauthorised use of the capstan. The 
capstan head is driven by means of worm gearing from a compound 
wound motor, the shunt winding tending to secure stczdy torque, and 
therefore speed on long pu!!s. 

It will be found that a large number of capstans are, however, 
fitted with a series motoronly. The one under consideration has an 
electric solenoid brake, and immediately current is cut off at the 
switch the brake is applied. giving great comm:nd over the move- 
ments of th> capstan. То prevent zn excessive overload being ap- 
plied to the motor and so interrupting the work while fuses are blown 
and replaced, a slipper s.fety device is fitted to the worm wheel, 
which on exc?ss load yield. and does not subject the motor to im- 
possible tasks. In view of th^ long periods during which the capstan 
is not examined, careful attention is pzid to lubrication. The pull 
obteined in the drum or bo!lerd with this capstan is 2 tons at 150 ft. 
per minute. 

[п a variation on the above type. machine-cut bevel gears are used, 
whilst we may also mention the pedal control. Th- motor is in this 
case sturted through a series resistance, and it is important that th 
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Fic. 1. - Royce ELECTRIC CAPSTAN. 


operator, who may be а navvy unversed in electrical service, shall 
not press down the foot pedal so quickly as to cause the resistance to 
be cut out before the motor has picked up speed even for a heavy 
Һа. For this reason сл oil das!»ot is provided ag:inst which the 
ped: has to operate. А couaterweight brings the pedal up again 
when the foot pressure is released. In case of breakdown in these 
arrangements ап emergency switch is also provided. This capstan, 
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which, with the onc illustrated above, was made by Messrs. Royce. 
,exerts a pull of 1 ton on the bollard at 120 ft. per minute, and the 
two may be taken as representative examples of good work in this 
respect. 

In the standard box-type capstan made by Messrs. Clarke, Chap- 
man & Co.. and which is shown in Fig. 2, the gearing is of the worm 
type for the smaller sizes, and а combination of worm and spur for 
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Fic. 2.—Stanparp Box.TvPE ELECTRIC CaPSTAN. (Clarke, 
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the larger sizes. Tramway type controllers are usually supplied, but 
pedal controllers can be fitted when circumstances are such as to 
make them preferable. If the controllers and resistance can be kept 
out of the box and above ground level, it is well to do во. as there is 
frequently a certain amount of moisture inside the box (even though 
the latter тау be water-tight) due to condensation from the atmo- 
sphere. These capstans can be arranged for practically апу rope 
pull and speed, the most usual being 1 or 2 tons 
. pull at 100 ft. per minute. 3 tons pull at 50 ft. per 
minute, 5 tons pull at 40 ft. per minute, 10 tons 
pull at 30 ft. per minute, and 15 tons pull at 
20 ft. per minute. The barrel is made of cast iron, 
strongly ribbed. The spindle to which the 
barrel is keyed is of forged steel with the end screw 
provided with а nut to counteract the tendency 
-of the barrel to lift when under load. The worm 
is coupled direct to the motor. The bed has 
facings for attaching the motor controller, worm 
‘case and other accessories, and the top consists 
. ‘Of cast-iron chequered plates. 

Fig. 3 shows the external appearance of а 
ipedal-oporated capstan whose arrangements are 
‘similar to those described above, except that in 
this case the barrel is provided with two diameters 
1D order to give two rope speeds at will. In some 
_ €f the capstans made by this firm the top of the 
head is provided with pins which can be drawn 
in order to leave the head free from the electric 
«rive, and the barrel is then turned by means 
of hand bars inserted in the holes provided. In 
Order to prevent the capstan from running back when being operated 
in this way, pawls are fitted on the base of the barrel which, when the 
electric drive is used, are turned back out of the way, but on hand 
Operation are turned over so that they engage in a rack provided 
ап the box cover. 6. 


ЕСС СЕСЕ ЕЕЕ 


Another examp!e of good work in capstan design is shown in Fig. 4, 
which represents an clectric capstan recently built Бу Messrs. Fuller- 
ton. Hodgart & Barclay, for the Tranmere Bay Development Со. This 
capstan is designed for drawing ships into dock. and on reference to 
the illustration it will be noted that the capstan is arranged either for 
working by hand or by power. For this purpose а claw clutch has 
been fitted to the bevel pinion which drives the bevel wheel bolted to 
the flange on the bottom of the capstan head. This clutch is operated 
by a hand wheel, above the ground level, conveniently placed for the 
operator. The head is provided with eight holes made for taking 
capstan bars for working bv hand, when this becomes advisable. The 
capstan, which is designed to pull 15 tons at 20 ft. per minute. and 
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3] tons at 80 ft. per minute, is driven by a 35 в.н.р. J. P. Hall series 

| wound motor, running at 465 revs. per min. The capstan barrel ог 
head is of cast iron and is fitted with eight cast-iron whelps rounded 
at the corners to prevent damage to the rope and secured in their 
places by countersunk pins. The diameter over the whelps at the 
smaller part is 2 ft. 7 in. 

The capstan head is fitted at its top and bottom with gunmetal 
bushes, and a flange is provided at the bottom of the capstan head 
to which is bolted a strong cast-stee! machine- moulded bevel wheel 
gearing into a cast-steel machine-moulded bevel pinion on a counter- 
shaft. The two spur wheels are mounted on this shaft, which in tum 
gear with two spur wheels on a second countershaft to which is keved 
a spur wheel gearing into the pinion on the motor shaft. Both these 
countershafts are carried by gunmetal bushes mounted on cast-iron 
brackets with cast-iron covers. The second countershaft, as will be 
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over with chequered plates. The motor is provided with magnetic 
brake controller, resistances, switches, circuit-breaker, &c., all neatly 
arranged in à waterproof cast-iron box; where the motor spindle 
passes through the cast-iron box a stuffing glane has been fitted. In 
fact, everything has been done to keep the electrical equipment 
thoroughly dry. 

Reference was made above to the type of capstan capable of giving 
two speeds as required. "This is a very valuable feature for dock 
work, but the gear above mentioned has the disadvantage thet in 
order to change the speed it is necessary to slack and untwist the rope 
in the bollard. For this reason a type of capstan provided with two- 
speed gear inside the box, operated by a hand lever so that the speed 
can be changed without releasing the tension on the rope, is a distinct 
improvement. This capstan, introduced: by Messrs. Clarke, Chap- 
man, is shown in Fig. 5. Іп this capstan it will be seen that the two 
speeds are obtained by means of two friction clutches and the gear 
between the motor and worm shaft, one or other clutch being put 
into operation as required by means of the hand lever. In this wey 
the duty of the capstan can be changed from x pull of 5 tons at а 
speed of 30 ft. per minute, to a pull of 1} tons at a speed of 120 ft. 
per minute by merely moving the lever; the advantage of this ar- 
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rangement will be readily realised. The addition of the two-speed 
gear does not add unduly to the length of the box, and the controller 
handle and speed-change gear are so arranged that one man can 
handle both without undue distraction of attention from the move- 
ments of the object hauled. The compactness of the arrangement 
may be judged by the fact that the external dimensions of the box are 
only 8 ft. 10 in. long by 44 ft. wide, 2 ft. 4 in. deep. Ап interesting 
point in the design of the bollard may be noted in passing. Con- 
trary to usual practice, the diameter increases in the upward direction. 
so that the rope, in tending to run into the largest diameter, picks 


itself off the ground. 
(То be continued.) 


Northampton Polytechnic Institute. —H.R.H. the Duke of 
Connaught, K.G., has accepted the presidency of this Institute. 
It appears that the dissolution of the City Polytechnic in 1907 
made necessary a new scheme for the management of the 
Northampton Polytechnic, and this scheme has now been 
sealed by the Charity Commission. Under the scheme the 
governors were given power to appoint a president of the 
Polytechnic, and it is on their invitation that the Duke of 
Connaught has agreed to accept the office. 


THE HEYLAND DIAGRAM FOR INDUCTION MOTORS 
AND REVERSE CURRENT OPERATION. 


BY Н. J. 8. HEATHER. 


A good deal of attention has recently been drawn to the 
behaviour of induction motors under the application of what 
13 commonly called reverse current, which, in this connection, 
really means polyphase currents so applied as to cause rota- 
tion of the resultant field produced by them in a sense opposite 
to that of the rotation of the rotor. It is by now generally 
known that an induction motor used for lowering loads with 
a winding engine can be safely and satisfactorily braked at any 
speed by the application of such reverse currents : it does not, 
however, appear to be yet generally known that all problems 
arising from this class of work can be very simply solved with 
the help of the Heyland diagram. 

This being the case, no apology need be offered for the 
following remarks on the subject :— 

Heyland originally showed that the locus of the extremity 
of the vector representing the current flowing in the primary 
circuit of an induction motor is circular. It was then proved 
that the copper losses in the primary (usually the stator of the 
motor) can approximately be represented by the vertical 
projections of the intercepts on certain straight lines between 
this original circle and a second circle; and, further, that the 
vertical projections of the intercepts on these same straight 
lines between the second circle and a third one can be taken 
to represent the copper losses in the rotor. 

Behrend * seems to have been the first to point out that a 
very much simpler construction, also only approximately 


Ү 


true, could be used which shows these losses, as intercepts 
between fixed straight lines, on ordinates drawn from the 
extremities of the vectors representing the stator and rotor 
currents. From this simplified construction it 18 very easy to 
derive a graphic method which will give the amounts of external 
resistance that have to be added in the rotor circuit in order 
to obtain any possible torque at any possible slip, whether 
greater or less than unity, and either positive or negative, that 
18 to say at any speed, forward or backward. 

If the semi-circle shown in Fig. 1 represents the locus of 
the extremity of the primary current vector, as in the Hey- 
land diagram, ОА is the current that is taken by the motor 
when running light, and OB 1s supposed to be that taken when 
the rotor 18 clamped so that it cannot turn. ОВ is, of course, 
usually obtained by calculation from readings at lower voltages. 

AM, then, is proportional to the power put into the motor 
in the electrical form, when the mechanical power output 18 
zero, owing to there being no available torque, and BN is 
proportional to the electrical power put into the motor when 
the mechanical power output 1s zero, owing to there being no 
motion. АМ and BN consequently represent losses in the 
motor under two different sets of conditions. 

When the losses are AM, they are made up of hysteresis, 
eddy current, friction and copper losses. The last being, under 
no-load conditions, quite small, it is customary to neglect 
them, and to consider AM as representing losses in hysteresis, 
eddy currents and friction only. The assumption made is 
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that ОА is small enough to be ignored so far as copper losses 
are concerned. 

When the losses are BN, they are made up of hysteresis, 
edd v current, and copper losses, which last аге now large. Fric- 
tion 1s absent because there is no motion. Hvsteresis losses in 
the rotor are under these conditions very considerahlv increased, 
as the rotor frequency 18 now the same as the supply frequency 
instead of being almost zero, as it 18 when the motor is running 
without load. The stator hysteresis loss, on the other hand, 
is decreased to some extent in consequence of the effect of the 
stator resistance drop which is large under heavy currents, 
and decreases the stator flux. 

Eddv currents and their losses are also reduced under these 
conditions. 

It becomes, therefore, approximately true that the iron and 
friction losses are constant over the whole range during which 
the stator current increases from ОА to OB. 

These losses, then, which at no-load are taken as being 
represented by AM, may at standstill be considered to be 
represented by CN, which is equal to AM. СМ being the iron 
and friction losses, and BN the total losses at standstill, it 
follows that BC must represent the total copper losses in both 
stator and rotor taken together at standstill and to the same 
scale as that to which CN represents the tron losses. 

If we take a stator current intermediate in value between 
ОА aud OB, say, OP, and drop the ordinate PQ on to OX, 
cutting AD in R, RQ represents the iron and friction losses at 
the stator current OP. 


Q x 
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The assumption that has been made above, and which is 
usually made in treating of the induction motor, viz.: that 
the copper losses are negligible when the primary current 1s 
ОА. is equivalent to the assumption that, so far as regards 
copper losses, the point О is the same as the point A, for it 18 
only then that the length OA (the stator current) can be zero. 
The extent of the error so introduced into the remaining treat- 


MES OA . 
ment of the diagram is, it is true, very small, for AD 18 the 


leakage factor and cannot exceed 0-07 in а motor that has a 
power-factor as high аз 0-87. 

Without making any large error we may therefore make the 
points О and A coincident when dealing with the copper 
losses, and we thus make the line OB the same as the line AB. 

The vector representing the stator current simultaneously 
becomes AP instead of OP, and tliis line AP, as we also know, 
more exactly represents the rotor current, but, of course, to a 
different scale. This gives us another way of getting a true 
idea of the degree of inaccuracy that we have accepted. We 
have assumed that the stator current and the rotor current at 
all loads are exactly proportional, which we know not to be 
quite the case. 

To proceed, however, with the diagram thus simplified. 
(Fig. 2). If S be the point in which the ordinate PQ cuts the 
line AB, it can easily be shown that SR represents the copper 
losses in stator and rotor together at the current AP. For we 
have AR AP 

АР AD’ 
or since AD is a constant, AR is proportional to АР? for all 
points of P on the circle. 

Also, SR is proportional to AR, for 

SR_ BC 
and the point B is fixed. еы 


Consequently, SR is proportional to AP? and it becomes 
BC when AP becomes AB. 

SR is thus proportional to the square of the stator current, 
and since we have assumed that the stator and rotor currents 
are proportional, 5R is proportional to the square of the rotor 
current also. 

SR is thus proportional to the total copper losses for they 
vary as the square of the currents, and as when SR becomes 
BC it represents these losses to the same scale as CN represents 
the no-load losses, we have the result that at anv current AP. 
the total copper losses are represented to the proper scale by 
SR. 

If, then, BC be divided in the point T, во that BT can stand 
for the rotor copper losses at standstill, whilst TC represents 
those in the stator, the line AT will cut SR in a point U such 
that SU represents the rotor copper loss and UR the stator 
copper loss corresponding to the stator and rotor currents 
AP. 

So far, this is merely an amplification of the proof given by 
Behrend. We can now proceed to put it to the proposed 
practica] use. 

PQ is the electrical power put into the motor. 
it as the total power or the power per phase as we like, but 
having made the choice must, of course, abide bv it throughout. 
RQ is the power lost in the iron and friction, UR is the power 
lost in the stator copper, so PU is the power that would be 
put into the rotor if it were running at svnchronous speed at 
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the actual torque. SU is the rotor copper loss, so PS is the 
actual mechanical output of the rotor. 


' 
L . " 

pc 5 the rotor speed as a fraction of synchronous speed, and 

E 

L3 


PU is the slip as a fraction of synchronous speed. 


Now the effect of changing the rotor resistance (i.e., of insert- 
ing resistance between the slip-rings) is to alter the rotor 
losses and to change the inclination of the line AB. 

This, of course, for any particular position of the point P, 
will change the position of the point S. The positions of U 
and R are clearly not affected. 

The torque PU (or rather the output that would be obtained 
with that torque at synchronous speed, to which the actual 
torque is obviously proportional) is consequently not altered, 


nor is the current AP, nor the power factor AP | 

On the other hand, the mechanical output PS is changed, во is 
в. ‚ SU 

the speed B in proportion, and, of course, the slip PU 


We can apply this at once to the determination of the 
resistance to be added to the rotor circuit in order to get any 
torque at any speed. 

Suppose, for instance, we want the torque PU at half syn- 
chronous speed. Our point S must now be S, (Fig. 3), where 


Pu =}. The rotor losses must be S,U, instead of SU, as they 


would be with the rotor slip-rings short-circuited. The current 
being unaltered, the total resistance, say, in each phase, of the 
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* This, it is to be remembered, is on the supposition that the iron 
losses remain constant. A large reduction in speed would really slightly 
improve the power factor at a constant current in most cases, ышы 
the increased rotor hysteresis loss more than counterbalancing the 


decrease? in friction. 


We can take. 
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rotor circuit, must be proportional to S,U instead of SU, tlie | the driving torque PU; the driving power P5, 15, of course, 


short-circuited value, and the added resistance must be pro- 
"QS 


SU times the short- 


portional to 6,5, 1.е., must be equal to 


circuited value. 
This consequently gives a direct means of determining the 
added resistance required in terms of the known rotor resistance. 
The mechanical output is at the same time reduced to PS}, 
instead of PS. The difference 5,5 is the output of the motor 
looked upon аз a transformer, and is the energy absorbed т 
the electrical form in the external resistance. 


If the same torque is required at starting, that is, at zero 
speed, E must be reduced to zero, that 1s, 5, must be moved 
right up to P, and the added resistance must be i times the 
short-circuit resistance, 

The movement of 5, can he extended so that it passes bevond 


P to the outside of the circle. The speed will then have been 
changed through the zero value to a negative one. numerically 


1 


Ps, : | 
PU' The motor will aecordingly be running back- 
wards, and operated upon by reverse current. The added 
SOS 

] 


equal to 


P e №5 
resistance 18 -. 
"5 


The mechanical output PS, has now changed sign, being 
measured in the opposite direction, and is accordingly an 
input. The motor thus absorbs both electrical and mecha- 
nical energy, and its true output is 8,8, the whole of which 15 
in the form of an electrical output turned into heat in the 


times the short-circuited rotor resistance. 


external resistance. Of this electrical output 8,8, the portion 
S,P is due to the generator action of the motor under the 
applied torque, and the remainder PS is due to the trans- 
former action. 

It will be seen, therefore, that this method gives an exceed- 
ingly simple and: approximately correct graphical means of 
determining what resistance is required to be added in the 
rotor circuit to get any torque at any speed below synchronism, 
including all speeds below zero or reversed speeds. 

. The construction, moreover, 1s not limited to speeds below 
synchronism. As is already well known, И the point P 
travels round to the other half of the circle, we get into the 
range of generator action at speeds above synchronism. И 
this had not been a matter of common knowledge it could 
have been predicted from the above outlined method of dealing 
with the diagram; for we should have had the state of 
things shown in Fig. 4. PQ, which was before the electrical 
power input into the stator, has now changed sign, and I5, conse- 


quently, an electrical power output. The speed is = which. 

is greater than unity. | E ! 
The mechanical output, the PS of Fig. 3, the motor diagram, 

and less than the electrical input PR, is now the PS of Fig. 4, 

and is, consequently, an input of mechanical power and greater 

than the electrical output. | 

° The addition of resistance changes. the point 3 аз before to 5, ; 


a) 


PS 
the same torque is then absorbed at a higher speed PU The 


electrical power supplied to the mains is unaltered, and so is 


increased, the part S,S being absorbed by the transformer 
action. i 

А word as to the speeds of the short-circuited machine may- 
be useful. At the point B the speed is zero. At E (the point. 
where the line AT cuts the circle), PS has become negative. 
and PU is zero. The speed is consequently infinite in а nega- 
tive direction. Immediately adjacent to this is the point. 
corresponding to an infinite positive speed, t.e., above syn-. 
chronism. 

The speed ranges on the circle of the short-circuited machine: 
are therefore thus: from А to B the speed passes from syn- 
chronism at А to zero at B; from B to E covers the range. 
from zero to infinity in the negative direction; from E to A 
on the lower part of the circle covers from infinity in the posi-- 
tive direction to zero. 

From E to Z, the point where OX cuts the circle, there is: 
both electrical and mechanical input, but no output at all.* 

At Z, where the output as generator first disappears, the: 
speed would not appear to be ordinarily very high. Accord- 
ing to the diagram it would be the synchronous speed multi-- 
plied by the total losses and divided by the stator losses plus. 
iron and friction losses. The iron and friction losses would,. 
however, at such a point, not have anything like the constant 
value that has been assumed for them in the diagram, for both. 
rotor hysteresis and friction would have become largely 
Increased. 


TURIN INTERNATIONAL EXHIBITION. 


INTRODUCTION. 


To celebrate the jubilee of the proclamation of. the kingdom of 
Italv. the Italian Government decided to organise during the 
present vear three international exhibitions, to be held respectively: 
at Rome, Florence and Turin. The first two of these were to be 
devoted more particularly to the arts. while at the last it was 
determined to exhibit work indicative of industrial progress during 
the past half century. 

The exhibition at Turin is being held in the Valentino Park which 
extends on both sides of the river Po. and is easily accessible from all 
parts of the city. The exhibits are housed in a number of pavilions, 
of which that belonging to Great Dritain is the largest, though 
Italy, witha large number of pavilions of more moderate size. covers 
a greater aggregate acreage. 

On the left bank of the river, that being the side nearest the town, 
are to be found the Roval Italian Navy exhibits, the Electrical 
Pavilion, the British Pavilion, the Italian Publie Works section 
and the Railway Pavilion. Оп the other side of the river are the 
pavilions belonging to the Argentine Republic and other South 
American States, as well as to Belgium, France, Germany. the United 
States, Siam and Servia. АП the machinery or railway material 
shown by these countries is contained in the two common pavilions 
on the left bank. as mentioned above. Great Britain alone has 
arranged all her exhibits under one roof, though for not quite obvious 
reasons British railway material is entirely absent from Turin. 

The position of the British pavilion is a very favourable one close 
to one of the entrances, while the fact that it is on the near bank of 
the river has caused many visitors to give it more attention than it 
would otherwise have reccived, owing to the particularly hot weather 


deterring people from crossing the river. 


The Exhibitions Branch of the Board of Trade. by whom the 
British section was organised, are to be congratulated on the general 
arrangement of the exhibits. А uniform type of show cse of 
highlv arti tic design has been adopted throughout, and everything 
is thus seen to the best advantage. This particularly applies to the 


display of small or delicate articles such as pottery, books and textiles 


which are thus protected from dust and contact andat thesame time 
adequately lighted. The pavilion is tastefully decorated with flags, 
while a large number of the boroughs of the United Kingdom. are 
represented by banners, emblazoned with tMe municipal coats of 
arms. Further, every care has been taken to render the building. 


fireproof, and a disaster such аз occurred at Brussels last year 18 


scarcely to be exp.cted. 

The exhibitors themselves have provided adequate attendance, 
and.as far as we were able to judge, everything possible h*5 been 
done by them in the way of providing any information that might bo 


* See Hay, " Alt rnating Curr. nts," p. 224. 
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required. We give below a more detailed eccount of the British 


enginecring exhibits. 
BRITISH EXHIBITS, 


The electric lighting and power supplies of the British Section arc 
independent of the main generating station of the exhibition, and ere 
supplied by dynamos driven by suction gas-engines, these forming one 
of the main exhibits, The ges engines hive been supplied by the 
Campbell Gas Engine Co., of Helifax, and by Messts. Hornsby & 
Nons. Apart from those, Ве exhibit of Messrs. Campbell consists 
one 120 в.н.р. engine of the suction throttle type, driving a = Phanix ^ 
dynamo of 80 kw. сарлецу by meens of a laminated leather belt, 
end of 2 150 в.н.Р. vertic:! four-eviinder ges-engine direct coupled by 


* 


mezns of а tlexible coupling to г " Pheuix " dynamo of 100 kw. 
capacity. There is elso & 290 nm.n.P. vortice] cylinder Kes-engine 
direct coupled to 5 “ Phenix " machine of 190 kw. output. АН 
these engines ere fitted with forced lubrication to the main bea rings, 
end are ce pable of running for long poricds without attention. Ezech 


of the engines is supplied with gos from open-hoerth suction ge 


>< 


plants of most recent design. Those cen be sotisfectorily worked 


with inferior fuch, such es anthrecite pess and coke breeze. The 


plents are arranged so thet eshes end clinker cen be removed et any 


time during the production of the ges, without interfering in eny мау 


with the working of the engine and plent. The ges genereting plant 


is erected. in 2n open shed just outside the mechinery hell of the 


British Section. The dynsmos ere continuous-current compound 
machines of the letest design. 

The exhibit of Messrs. Hornsby consists of two horizontal gas 
engines of 80 в.н.р. сорлейу, exch driving а 60 kw. “ Lanceshire ` 
dynamo by means of г belt. The mein distribution switchboard was 
suppiicd by Messrs. Reyrolle & Co. The supply is at 220 volts. and the 
current is distributed throughout the section from four secondary 
bosrds. The measuring instruments used were supplied by Messrs. 
Nalder Bros. & Thompson. Throughout the building the wires are 
carried in “ Bergmann " tubes. Are lamps are used for lighting 
the building, and incendescent lamps are placed in the individu: 
show c2ses. For driving the machinery in the machinery МП the 
power is taken from the direct-current mains, except in the case of 
the spinning machines, which are driven by motors from the outside 
three-phase supply. For the purpose of demonstrating the working 
of electrica! apparatus in the physical and chemical laburatorics a 
special alternating current supply at 200 volts is obtained from a 
] kw. rotary transformer on the stand of tho Crypto Electrical Co, 

It is generally edmitted thet et international and other exhibitions 
physical end chemical epparetus heve been shown under disadvan- 
tageous conditions, for there hive been no edequate facilities for a 
entice! examination of the exhibits, except by the Jury of Awerds. 
To meet this objection а new dep^rture has been made at Turin by 
the installation of working laboratories, wherein exhibitors have, for 
the first time, the opportunity of explaining the principles of con- 
struction, demonstrating the most important features of design and 
workinanship, and practically illustrating the appheations of their 
exhibits, Those laboratories ere in charge of competent scientitie 
representztives of the exhibitors, approved by the Chemical In- 
dustriss and Mathematical and Scientitie Instruments Joint. Com- 
mittee, with the s:nction of the Exhibitions Branch of the Board of 
Trede; and arrangements have also been made for showing physicz! 
and chemical app2ratus in practical use in research work, anv! ytical 
processes and industria! chemiea! operations. 

The educations! value of such a system of exhibiting is obvious, end 
it is сачу evident thet manufacturers could not. he placed in a 
more 2dvent^goous position to derive the fullest edventage from 
г participation in the exhibition. 

А d^rk room із set ep»rt for demonstrating with tho well-known 
optical lentern of Messrs. Reynolds & Branson. The lantern is 
fitted with a movable stage so that it ean be used for ordinary 
objective purposes, and for illustrating prectical experiments in 
scienee teaching. It is also fitted with 2 polarizer which, by moving 
the stago, can be brought into position, and the beautiful effects of 
polerizstion shown. By a further movement of the st»ge a micro- 
scope of specia! design constructed especially for this lentorn is brought 
into position. Objectives of varying power eon be emploved, 
consequently this microscope lantern is of great value in demonstra- 
ting bcteriology, physiology, and natura! history. A number of 
special apparatus ean also be used with the lantern to illustrate by 
mens of p2rallel beams of light the formation of images, with 
positive and negative lenses, mirrors being used which are mounted 
on ‘supports of standard size, and are thus readily interchangeable. 
By means of this apparatus, the principa) laws of optics, refraction, 
reflection, production of colour, absorption, &c., can be readily 
demonstrated. The working of several forms of apparatus can also 
be shown, for example the discharge of an clectroscope. 

Оп the bench adjoining the dark room Messrs. Reynolds & 
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Branson show г number of fentorns for demonstration purposes, ба 
well аз the Berr & Stroud lentern slide epperetus. This is e very 
convenient piece of грригтиз for making lentern slides fram 
drawings, photogrephs or beok illustrations. И is fitted with 
graduated scales. which спа Ме ihe operator, without eeleulotion or 
focussing on the screen, quickly to obtzin a negetive lentem slide 
3] in. by 3! in. 

Beyond this is èn interesting exhibit of electric] гроги: by 
В. W. Paul, including an Irwin oscillograph on which ere shown both 
the current and pressure curves of the Нега бт current supplied 
from a smell elternator of the Crypto Electrics! Co.. end complete 
wpperatus for ms king measurements of self-induction, hy means of 
the Compbell variable mutuel inductance, the alternating current 
being obtained from a microphone hummer. 

On the next bench Messrs. J. J. Griffin show Nand's app-retus for 
the electro-deposition of metels, ond their коралга Поп by mens of 
en clectrometer, a potentiometer box with capillierv electrometer of 
special design, an auxiliary electrode employed. with the app:retus, 
ammeters, voltmeters and other арралгә{из, 

Messrs. Adem Hilger exhibit а wave length spectroscope (т 
operetion), end also a lerge quertz spectrograph. Other грруг {аз 
on this bench consists of a collection of electrical end meenctic 
testing instruments by Messrs. Boird & Tetlock. Negretti & Zemobre, 
end Townsen & Mercer, the well-known ^ "l'intemeter for colour 
estimation, two methematice] models in plester by Prof. Crum 
Brown, F.R.S., end a “ Geryk “vacuum pump by the Pulsometer 
Engineering Co. 

On 2 separate bench Messrs. T. Oertling have a splendid collection 
of assay and chemical balenees 2nd vecessorics. The central bench 
contzins some interesting examples of modern clectrical instruments 
made by the Cembridge Scientific Instruments Co.. Ltd., emongst 
which are included :-—The “ Duddell `` oscillograph with а cemera 
outfit for use on circuits up to 50,000 volts ; 2 " Collendar " recorder 
connected to an open wound thermometer, by meens of which a 
continuous record of the laboratory vir tempereture is obtained ; a 
“thread recorder" connected to а copper constanton couple, 
erranged so that the instrument's extreme sensibility ean be shown ; 
and a leboratory type pyrometer consisting of а platinum-iridium 
couple with a milli-voltmeter, which shows the temperature of en 
electric laboratory furnace. Electrical hot pletes are emploved for 
ell the heating for the experiments! work! Views of the chemical 
end physical laborstori»s are given in Figs. I and 2. 

Among the exhibits of instruments in the m»in hell we тау mention 
that on the stand of the Crypto Electrics! Co., in addition to the 
| kw. direct eurrent-alternating current transformer used for tha 
alternating current supply in the leboretories, are installed machines 
of various types, including a combined alternating current-direct 
current. trensformer, suiteble for eccumulstor cherging. Messrs. 
Muirhe2d & Со. are exhibiting а switehboerd on which ere shown in 
action the clectromagnetic rectifier for obt»iniug uni-directional 
current from an alternating-current supply for cherging accumulators, 
and a new eutomatic switch for use on low voltegre alternating- 
current lighting instaMetions. This switch disconnects the trans- 
former from the meins when no lemps are elight, and automatically 
makes the connection iminedistely the first lamp is switched on, 
thus seving the no-load losses of the transformer. This wes described 
in our issue of October 13:h, Messrs. Хаг Bros. & Thompson 
show в selection of their portsble stenderd testing instru- 
ments, suit^ble for both elternsting-current gnd direct-current 
circuits. These include recording emmeters end voltmeters, tho 
" Ohmer " for insuletion testing. end the “ Telethermometer," by 
mens of which direct mezsurements of low temperatures ean. be 
mado. The Rezson Manufecturing Co. exhibit various typos of the 
“Wright” meter end other  messuring instruments. The 
Synchronome Co, show examples of the well-known '* Synehronomo " 
system of electric clocks. Two mester pendalums are octarilv 
working—one controls a number of dials of different size—while t he 
other is used for demonstration purposes. Messrs, Venner Time 
Switches exhibit g lerge selection of timo switches for e'l parposes, 
from г small switch for shop-window lighting to one of the ironclad 
type capsble of desling with currents up to 100 amperes at 500 volts. 
The Cambridge SNcientifie Instrument Co. display a number of 
electrical testing instruments of greet interest, including the ee 
ing: Pyrometers for commercial and leboretory use, i 
tempereture indicator, th»rmo-couple potentiometer, the Callen 4 
& Griffiths bridge, the “ Duddell " high tegan Кт Iun | 
portable ammeter, and the “ string electrometer. = MU | (бине 
shows an interesting collection of pyrometer outfits, Uni] : h 
galvanometers, testing instruments, including Cohen VE eue н - 
barretter for making measurements of smell alternating Н te ro 
currents from 5 x 10-6 amperes upwards, and the RS А and з 
capable of measuring direct currents of any value without hint, 
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applicable instantly to any copper conductor. without the necessity 
of breaking the circuit to insert a shunt. It will thus be seen that the 
exhibits of scientific electrical instruments are very complete. 

The purely engineering exhibits other then those mentioned above 
for generating light and power include г 36 н.р. ges engine, with 
suction gas producer by the National Gas Engine Co.. Ashton, 
Manchester. who also show 22, 12}, 7 end 3 H.P. " National] ” oil 
engines. Messrs. Blackstone & Co., Limited, Stamford, exhibit a 
25 H.P. crude oil engine, a 6$ н.р. stationary engine working on 
refined petroleum, гп 8 n.r. portable engine also running on refined 
petroleum, end a 2 н.р. engine, using the seme fuel end driving а 
treble-throw pump. Messrs. Ruston, Prcctor & Co., Lincoln, show 
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is also shown by Messrs. John Fowler & Co.. Leeds, and Messrs. 
J.& H. McLaren. Theremeinderof the central portion of the engi- 
necring section is occupied by textile machinery and machine tools, 
most of which ere shown in action. The textile machinery exhibitors 
include Messrs. Hacking & Co.. Limited. Bury ; the British Northrop 
Loom Co., Ltd.. Blackburn ; Messrs. Brooks & Doxey, Ltd., Men- 
chester: Wilson Brothers Bobbin Company, Ltd., Garston; and 
Messrs. John Hetherington & Sons, Limited, Manchester. Machine 
tools sre exhibited by Messrs. Alfred Herbert, Ltd., Coventry, end 
include typical exemp!es of modern steel end wood-working machines. 

Besides these isan excellent show of motor cars by the best-known 
British makers, and these, together with the displeys of furniture, 
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two portable steam engines of 25 and 12 н.р. cs pscity respectively, the 
former to which is fitted г superhester: 2 121 ton steam road-roller 
with а superheater; & 75H.P. suction ges engine and. preducer, ond 
two crude oil engines of 40 and 20 n.p. Messrs. Richard Gerrett & 
Sons, Ltd., Leiston, exhibit a compound superhected steam condens- 
ing semi-stationary engine; a single cylinder superheated stezm 
portable non-condensing engine; a 10-tón compound superhented 
steam roller ; a steem motor wagon and other agricultural machinery. 
Messrs. Clayton & Shuttleworth, Lincoln, h»ve a very fine display of 
machinery, which includes a single-evlinder portable engine сор Ме 


| 


tailoring, library fittings спа ceramies are for the best of their kind 
to be found in exhibition. The seme remark epptics with equal 
force {о the photographic displey, which ettrectcd attention 
even among the most casual visitors. The exhibit of scientific end 
cloetrice| instruments just described is elio certainly better than 
thet shown by апу other country. But, ès will be gethored from our 
тєш 5 shove, спо ог opportunity hes been lost. of gathering 
tocether & representative clectries! cnginesring exhibit. Whoet is 
wanted on suchoccasions is for some body, suches а Menufacturers’ 
AXscocrstion oc Chamber of Commerce. to propare a co-operative set 


Fic. 2.—VIEW IN THE PHYSICAL LABORATORY. 


of developing 30 н.р. ; an 8 т. centrifugalypump ; an 8 н.р. single- 
cylinder traction engine with two speeds, compens:ting ger, 
winding drum, injector end improved gear-driven feed pump; & 
З н.р. single-cylinder portable engine, and severel thrashing and 
other agricultura! machines. 

The largest stand in the British section is occupied by Messrs. 
Marshall, Sons & Co., Gainsborough, who show four portable engines, 
a light traction engine, а 10-ton steam road-roller, znd several 
thrashing machines of different dimensions. Agricultura] machinery 


of equipment which shall display in the best manner possible what is 
being done by British clectrice! firms. For visitors recognise the 
virtues of à displey, irrespective of the names of the makers, and are 
thus favourably impressed with the quality of British goods 25 2 
whole; much more во than if one maker only exhibits. Names ёге 
Нас to slip the memory, impressions seldom do. We suggest that 
something in the way of a model sub-station for displeying the 
heavier equipment would be appropriate, together with an “electric 
home,” not too lavishly furnished, for the benefit of the lighter 
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articles. It is to be hoped something of this kind will be done at 
the next intern tione! exhibition аз there wa ; verv little indication 
of the liveliness of the British clectrice! industry at Turin. 


FOREIGN ENGINEERING EXHIBITS. 


Unlike the Engtish engineering exhibits. those shown by foreign 
countries are cont*ined in three sepirate buildings, ell of which are 
more or less common property, France, Germany, Switzerland: and 
И у being those most concerned. In the first of these ere contzined 
the electrical exhibits of these four countries, while there ere elso 
displavs relating to professional tesching. An adjoining building 
contains £ display of machinery in motion, while the third is devoted 
to в very fine show of railway materiel. 

In the Swiss portion of the machinery building the princip! 
exhibits are two steam-driven zIternators which supp'y current for 
lighting thet pert of the exhibition. One of these sets his been built 
by the Schweizerischs Lokomotiv-und Meschinenfe brik of Winter- 
thir. И consists of g 150 i.p. three-evlinder vertice! Diese! engine 
direct. coupled to en Alioth alternator which supplies three- ph» ic 
current èt 500 volts end a frequeney of 50.. The sumo firm ere chio 
showing & 50 н.р. horizont2! Diesel engine, a 250 H.P. four-cyiinder 
vertical gas engine end two other smell engines. 

The other engine providing the lighting of this building is on 
Mc ors. Bachtold & Cows stead. Et consists of е three-evlinder four 
eyele 150 H.P. engine, running at г speed of 190 revs. рог min., and 
driving г 240-volt elternetor by a belt. This set works on alternate 
devs with the one on the Winterthur stand. 

The current throughout this Swiss section is distributed for power 
at 000 volts end for lighting et 240 volts. According as either of the 
two engines is running prt of the supply is transformed up or down. 
Th» whole of the вирр!у is controlled from one main switehboard. 

The Italian section i: lighted by а 100 H.P. heavy oil engine of the 
merine (буро, built by Messrs. Kind. Its fuel consumption is stated 
to be only 0-55 1b. рог horse-power-hour. АН speed changes, 
reversing id stopping are effected. by the ection of © single hand 
wheel. This engine is direct coupled to a continuous-carrent dynamo. 

The remainder of this building and the whole of the rest of the 
exhibition, with the exception of the British pivilion, end » pavilion 
on the other side of the river, in which ere exhibited bicycles, motor 
стз. &е., 15 supplied from one power station. Tho generating plant 
for the British p'vilion hes elresdy been described 2 bove, end the 
motor pavilion is lighted from a Fist 140 н.р. generetor, The mein 
power station is situsted in the Mechinery Building, спа is freely 
open for th» inspection of visitors. ‘The pleat da di consists of а 
GU H.P. four-evelo Diss] caging, built by Messrs. Frenco Tosi, of 
Legntno. This engine is соир to a three-phese elternator 
supplying current «t 6,40) volts. ‘The seme firm exhibit г 5,000. H.P. 
Brown- Boveri- Parsons turbine, which runs at 1.500 revs. per пил. and 
15 direct coupled to a Geng e!tometor supp'ving current et 6.400 
volts, and г frequeacy of 50. Messrs. Tosi also have в Lentz engine 
on view with c exp ceity of 800 H.P., end were to hove exhibited a 
Lan) tee. Diesal caging, but it wes not re:dy in time. 

Anumbor of othorz firms in this ssetioa are showing prime movers of 
verious kinds; emong them may be mentioned Messrs. Sulzer Bros., 
of Winterth ir, who ère showing a four cylinder two cycle 1.200 H.P. 
engine, running et è speed of 150 revs. por min. This is direct 
сро to a 6409-volt clternm:tor. The high-tension current from 
the verious sots is trensformed down zt various points throughout 
the exhibition befor: being used for power or lighting. Th: lighting 
throughout the exhibition is mainly effeeted by low-teasion threo- 
pice eurrcat, the lemp; being run in serigs. But in one pert of the 
grounds nor the молата bridge across the river, Imp; directly 
in scrios on the 6,40)-volt circuit are employed. 

Ап exemple of the Humphrey pump. exhibited by the Tec om sio 
kotiti Brown- Boveri, i: to be found in the Machinery НОП, It is 
o1 im ozoved. four-cycte pum o, design xb t» deliver 8.609 gollon: per 
minut? when working with producer gos of only HO B.Ph.U. per 
cib-c foot. At Turin t^^ pump is. however, being ran ол illuminstin2 
ft. cad is giving oa oatoat of 11,00) goons per minit. |t differs 
from thet shown ot Brussels lect year in thet the water volves are 
pond in the vertices! portion of the pump, which is fitted with an 
improved ercongemont of exhaust, edmission eid sesvenving volves. 

As regards purely electrics! exhibits, ари from those mentioned 
chove, there is not much to describe. Ventilating fans are a good 
d^ in evidence in the various pavilions, while severe! firms show 
examp:es of hosting cpparatus of the usua! kind. In this connection 
wo may espacielly mantion the exhibit of Messrs. Otto Вит & Co. of 
Zirich, who hove oa view го number of electrically heted bed- 
wermors, foot stools ead redistors, Examples of the cleciric drive 
ёз &ppliod to bookbinding, spinning machines and power looms аге 
eo to be found. In the grounds of the exhibition, nour the river, 
several yards of high-tension pole line are erected by an Italian firm, 


but the line is “dead. and is only for show purposes Among the 
German exhibits the chief is the sing!e-phsse locomotive on Messrs. 
Niemens-Schuckert^a. stand, while the same firm rre ciso giving 
cinematogreph displays, showing views in their works, end verious 
kinds of machinery in process of manufacture, Demonstretions of 
N-ray work ere ао given. This forms one of the very few side 
shows in the exhibition, aud as its purpose is gho educative then 
example might be more widely followed. Th ir js nez d exhibit озо 
is Very comp'ete 2nd covers th» whole reuze of ther ectivitics. 

Another Interesting exhibit wes s complete sub-st-tion instelled 
by the Пел euthorities under the direetion of their Generel 
Insurence [nspector This sub-stetion wes clmost. fool- proof. end 
іх i exemple of the gree er officiel notice thet is being tv ken in 
у of accidents due to unorot^oct^d live wires, 


CONCLUSION, 


In conclusion, attention may be ceed to the serious chiractor 
of the exhibition, for, in spite of the gaiety of the inhebitants of Haly, 
they seem quite сарае of enjoying educ:tive displays such as are 
provided at Turin without the beit of bends, wiggle-woggles and 
fip-Heps. Further, а word of preise must bo given to the municipal 
euthorities of Turin who hive destroved their park, at any rete 
temporarily, to provide an adequate setting for the exhibition. To 
he able to move about under shady trees and over grass instead of on 
hard stones fully exposed to the glare of the sun are advanteges not 
to be despised in such a land as Lely, 
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The following is ths sonso of th: resolutions of the "Turin 
Congress as adopted at the final mesting held on Saturdav, 
September 16th :— 


Future Congresses. М hereas ti Provisional Committee oppoint sd by 
the International Congress of the Applications of El-etricity of Mar- 
чех, with a view t» th» formation of a permanent оказии for 
eleetrotechnical congresses, has pot presented) any proposition, and 
vhersas the lutiraational Electrotechnical Commission properly con. 
stituted in 1906 is, by its composition, its authority and statutes, espe- 
cially adapted to be the permanent organisation for securing the copnect- 
ing link between the interaational electrotechnical congresses and to give 
effect to their labours, the Congress decides t» request the International 
Electrotechnical Commission t» accept the task of the organisation of 
future electrotechnical congresses as far as conceras the date and place of 
meeting and their object, the actual detuls of organisation of each 
congress being confided to the Electrotechnical Committ ss of €i country 
in which the congress is to be beld, with the а of the technical societies 
of the particular country. if necessary. 

Metric Syst m.— h^ Congress recommends that all countries in which 
the metre system is not in general ust adopt the practice in their ele- 
trical literature of stating in brackets the metre equivalent of any values 
given. | | 

Aeee ration. ae Congress recommends (1) that ira n acceleration be 
ex pressd in kilometres per hour per second (or in milis or versts рог hour 
per second), and (2) that t? Int rnat'onal Elecstiot:chnical Commission 
b» informed of this resolut’on and bo requested to tike action taereon, 

Electrica! Legislation. —Propossd by sce, 8 apd approved unanimously : 
* In view of the fact that сей eal bgislation is boing enacted in various 
countries, ard that each country will establish statutory units and regu- 
lations governing publie works and other electrical installations, it is 
recommended : (1) ast in any legelition scientific matters shall b: 
sharply separated from matt rs relating to rsyrahation. (2) Pant seien- 
titie matters shall be revised and fixed Бу à permanent ebeetrical eom- 
mission in each countre. (3) ast in each country there b+ esta blished 
гра опа which, without affecting local nights, will permit th» easy 
and prompt execution of installations. (4) Tnat coantries shall not ре 
a tax on the production or sale of electrical enersy. with the singl excep- 
tion of private eleetre Ниһ ид. (5) Such a tix should bo so fixed oe 
applied as not to put elsctric ting ata disadvantaz: with ! pu | 
other methods of ligating. (6) Taat additional municipal tixes хоп} 
not be left to the discretion of municipalities, but гера hy th» Stat’, 
and kept within limits fixed in advance. (7) C e чү e 
should b» compiled to accord with statisties of operacion and » nl t n- 
clude all the information necessary to make them useful for тә C : 

Hluminating Engineeriug.—W io Congress ай ин n ion r 2 
Illuminating Engineering Society. of London in the format: ! 
International Commission t: study th? pu aoe C. О. Mailloux. that 

Education.—TVh» suggestion pat forward by . г. E 
the next congress should inelude а tection on pour mE ae tke pe 
approved for transmission to the Organte'ng От: 


congress. 
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INTERNATIONAL CONGRESSES. 


The Turin Congress is over, anl in all probability each 
member has, like the proverbial shoemaker, returned. to 
his own last. On another page we give brietly the main 
decisions arrived at, and thouzh we say it in no carping 
spirit whatsoever, we are scareely impressed by an ex- 
am nition of the resolutions. 

It miy, however, be admitted that the decisions, which 
after all are scarcely move than expressions of opinton, are 
of more gencral interest than those adopted at recent con- 
eresses. The difficulty, of course, arises in attempting to 
carry into practical effect decisions come to by a body with 
only a nebulous authority, though as regirds train aceetera- 
tion the recommendation will be internationally authorised, 
as the Congress is officially presenting it to the Tuter- 
national Electrotechnical Commission with a view to 
action being taken thereon. — fndeed, the object of these 
periodic congresses would scem to have been to a very 
large extent superseded by the advent of the LIC, 
which is properly organised and of such a representative 
and authoritative character as surely to obviate the 
necessity of organising congresses which, without any. 
precise authority, draw up decisions on electrical matters 
of international import. 

At the request of the Turin Congress the I.E.C. is to 
be the sole body to authorise future electrotechnical con- 
gresses, and we therefore hope that before the next 
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congress the National Committees will carefully consider 
the whole question. We are strongly of opinion that if such 
congresses are to be held, they should only take place at 
wide intervals ; and we would go further in suggesting that 
not only should such congresses be held. infrequently and 
only eu the oczasion of larze international exhibitions, but 
that the Papers presented should be restricted in number 
and confined. to suggestions for dealing with the latest in- 
ventions and with important problems of the present and 
the future. There 15 one other way in which congresses 
can do really useful work, namely, by drawing up reports 
on the actual state of any branch of engineering or applied 
science. Reports of this kind have become customary, and 
they generally form the most valuable part of the “ Pro- 
ceedings ” that are subsequently published. But this part 
of the work 13 necessarily carried out before the congress 
assembles and as а rule does not adinit of much discussion. 

Eight or ten really first-class Papers, properly discussed, 
and the rest cf the time taken up socially, not at high pres- 
sure, but in friendly conversations during visits to the 
exhibition, to installations in.the neighbourhood and to 
parts of the country in which th» congress is held, would 


be far more instructive and of greater utility, as well as 


more enjoyable, than the meetings as now organised. 

After all, these congresses are in the nature of an 
“outing,” and will become more so now that the serious 
work of international avrcement on electrical affairs is 
confided to the LE.C. One of the great difficulties of the 
congresses held so faris that they have been far too ambitious 
in their programme and have accomplished far too little 
with a maximum amount of labour. The inadequacy of 
the discussions, evident at Turin, is largely due to the fact 
that several languages are official and that there 15 no 
attempt at any authorised interpretation of the speeches. 
Then, again, Papers to be properly ару reciated should be 
circulated beforehand and read in brief abstract only, so as 
to allow as much time as possible for discussion. 

Most congresses are somewhat of a scramble, the result 
being that it is often impossible to come to any useful 
decision owing to the absence of quiet and careful con- 
sideration of the subject in hand. One of tre chief reasons 
which, in addition to the fact of its permanent committees 
has enabled the I.E.C. to make practical progress is that 
only two languages are employed in their discussions and 
that the translation of the speeches is insisted upon. This, 
thugh causing a certain amount of delay, 13 amply com- 
pensated by the fact that all can follow the smallest details 
of the discussions, as practically everycne atte..ding an 
international meeting of electricians nowadays has a 
working knowledge of English or Freneh. 

It may be urged, and quite rightly too, that congresses 
promote a better understanding between the engineers 
of various nations; but it is during the excursions at the 
close of the congress that one meets old friends and 
makes new ones and that one comes to appreciate the 
foreigner. The Turin Con:ress was no exception, judging 
from the excursion to Genoa, which was splendidly 
patronised, showing also everyone's keen de-ire to get more 
than a glimpse of the beautiful country. As far as we can 
gather, the Papers presented at the Congress were not con- 
spicuous in merit nor were the discussions an unqualified 


вїссе:з; on the other hand, there is not the slightest doubt | 


that our Italian. confrères are unsurpassed in genial cordi- 
ality and generous hospitality; and this was highly appre- 
ciated by all who were present. 

Feeling sure that our criticisins and suggestions will be 
received in the friendly spirit in which they are offered, 
we would reiterate the hope that wheu the request of the 
Congress to the ILIC. has been duly ratified, the scope and 
aim of such gatherings will receive international considera- 
tion with a view to some approved scheme being evolved. 


REVIEWS. 


(Copies of the undermentioned worka can be had from THE ELECTRICIAN Office, post 
free, on receipt of published pue adding 84. for books publisbed ander 2s. Add 


10 per oent. for abroad or for foreign books.) 

PEE 

Lecons sur l'Blectricité. Ву Eric Geranp. 8th edition. (Paris: 

> Gauthier-Villars.) Two vols. Vol. L, рр. хі. +975, 12 fr. Vol. 
П., pp. vii. +989, 12 fr. 

VoLCME [.—THEORIE DE L'ELECTRICITE ET DU 

TROMETRIE, THEORIE ET CONSTRUCTIONS 


ELECTRIQUES. 

The popularity of these " lessons " is shown by the fact that 
they have row reached their eighth edition, The two volumes 
forin a complete text-book of electricity and its applications. 

To keep the weight and size of the volumes within reasonable 
limits, special paper has been used which, although stout und 
opaque, is only about one-third of the thickness of ordinary 
paper. The volumes--of about 1,000 pages—are thus barely 
an inch in thickness. 

The first volume of this work deals with the theory of elec- 
tricity ard magnetism ard the generation of electric currents. 
The treatment throughout. is well suited. to the advanced 
student who has a sourd knowledge of elementary physical 


In common with most Continental books, mathematics 
This is, of 


MAGNETISME-ELEC. 
DES  GENERATEURS 


facts. 
is uscd more freely than with English authors. 


course, no disadvantage го long as the student does not lose 
sight of real physical facts in his edmiration for the mathematics, 

The first half of the volume is devoted to the theory of elec- 
tricity and magnetism, measurcinents ard ineasuring instru- 
ments, ard primary aid secordary cells; the second half is 
given up to continuous ard alternating-current generators, 


The treatment of the general theory of electricity and mag- 


netism is gocd апа thorough. It is divided into sections of 


three or more chapters dealing with introductory matters— 
electromagnetism, electromagnetic 


magnetism, electricity, 
The theory given is well 


induction and alternating currents. 
in line with modern thought, and contains practically all that 
is necessary for a complete understanding of the phenomena 
and calculations met with in electrical engineering. practice. 
The author has succecd d т making his treatise a happy 
тейм between an abstract theoretical work on the one side 
and a parely descriptive one on the oiher. 

The sections oa cleetromazactism ad cleciromacuetio 
и аебой are werthy of particular mention. The theory of 
sinusoidal alternating currents is also Clearly pui forward ; the 
ordmary vector treatment is fully given, ard also the symbolic 
method intreduccd by Метел. 

Electrical measurements а: measuring in tru neats are 
паг Ту dealt with аз fully as we should have expected in such 
а book, although quite sufficient Is given to enable the student 
to understand the principles underlying this branch of the 
subject. 

The section. devoted to thermo-coup'es ard primary and 
secondary. cells contains much up-to-date. information. In 
all the matter which has so far been dealt with the book has 
obviously benefited by having passed through a number of 
editions. Typograph‘cal errors are practically non-existent, 
and the theory is practically without reproach. т the 
remaining half of the volume, devoted to continuous and 
alternating-current generatora, however, the work shows signs 
of the disadvantages arising from the fact that it 13 not an 
entirely new work, for much matter has been left which we feel 
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sure would not have been introduced into an entirely new work. 
Ring windings arc dealt with at greater length than the drum 
winding universally adopted; the ring winding 1s possibly of 
use insomuch as it may help the student to understand more 
fully the various types of drum winding, but there is not much 
to be gained from descriptions of the construction of ring 
windings and smooth-core machines. The illustrations of 
dynainos, too, are not all typical of the best modern design. 
It must not be concluded, however, that the author has 
omittcd to mention the most recent developments, for modern 
practice is well described. 

Some 250 pages are in all devoted to continuous-current 
generators, their theory, action, construction and design. 
The theory is wel developed aud thorough. Armature 
reaction ard commutation are treated in an up-to-date manner 
and the methods of improving commutation gone Into at some 
length. Two chapters are devoted to the testing of dynamos, 
the theory of all the standard tests being clearly given. The 
section devoted to the construction of continuous-current 
dynainos contains too much obsolete information; the 
examples given of continuous-current machines, tco, are on 
the whole not typical of medern practice. ‘The chapter on 
the design of continuous-current dvnamos is useful, but the 
loading constants are low comparcd with medern practice. 
The author calculates fully the design for a 200 kw. 500/550- 
volt generator at 425 revs. per min., aud adopts a four- -pole 
machine with a diameter of 81 cm. and length of 50 em.— i.e., 

б 
т) of 15! А diameter of 

р! 

81 cm., also secms hardly suited to а four-pole design. The 
treatment of alternators follows much the same lines as that 
of continuous-current generators. The theory of their action— 
armature reaction ard parallel running in particular—is clearly 
given. No mention is made of the heating tests of the Mordey- 
Behrend type. The figures given for the output coeflicients 
of alternators are about one-half the values now realiscd. The 
full design of an alternator is worked out, and should be of use 
to the student. Alternator windings and their insulation are 
rather scantily treated; otherwise the whole treatment «f 
alternators 13 сос and thorough. 

Enough has been said to show that this volume should be 
of great use to the advanced student of electrical engineering. 
It constitutes a very thorough treatise on the theory of elec- 
tricity and magnetism as applied to electrical engineering 
problems, and the theory, construction and design of con- 
tir uous and alternating-current generaters. 


an output coefficient 


Votrme И, —'"RANSFORMATEURS, CANALISATION ET. Distinction 
DE L ENERGIE ELECTRIQUFE, APPLICATIONS DE L'ELECTRICITE A LA 
VELEGRAPHIE, A LA TEL! РНОМЕ, А L ECLAIRAGE, А LA PRODUCTION 
ET А LA TRANSMISSION DE LA PUISSANCE MOTRICE, А LA TRACTION, 
A LA METALLURCIE ET A LA CHIMIE INDUSTRIELLE. 

The secor.d volume of this werk deals with the utilisation of 
the electric current ard the problems coniceted. therewith, 
The subject matter is, therefcre, cf a very varied nature. 
including, аз it does, the study of transformers, the trans- 
mission and distribution cf electrical. energy, tdlecraphy, 
telephony, electric lamps ard Беор, electric motors, electric 
traction ard clectrometallurgy. In such a werk a certain 
amount of descriptive waiter is, of course, ecrential; the 
author, however, has pred iced a work of a hh standard, 
which docs not at all saveur cf condensed catalogues. The 
book ts suited to the advanced rather than tho eleme tary 
student, and would form a very goed text-book for siudents 
in their final year. 

The theory ard action of transformers is well cxplaincd ; 
the circle 4: agram ard the ordinary vector diagrams are 
clearly put [opem and in addition the theory is treated Бу 
the symbolic method intrcduced by Steinmetz. The con- 
struction of transformers ard methcds of cocling are given, 
ard a chapter is devoted to their design, an ac tual example 
being workcd out. 

The section on the transinission and distribution of electrical 
energy is very complete. The calculations connected with 
both alternating and continuyus-current transmission are 
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clearly given. Buffer batteries aid. boosters are discussed, 
but more attention might well have been given to automatie 
reversible boosters. Overhead ага underground cables and 
all the auxiliary apparatus met with in transission acd dis- 
tribution systems are fully explained. 

Telegraphy and telephony are discussed at some length, all 
the modern developments being given. 

The theory of incandescent сна lamps, and of the are 
lamp. 13 well and fully given, ard tbe re latio advantases of 
metal and carbon filament lamps are. clearly put. forward, 
So far as the economy due to the use of metal lamos is 
concerned, we think one or two simple cases miht. well have 
been worked out in the text. 

The section devoted to electric motors, converter: &c., is 
one of the most valuable in the biok. The theory of the 
continuous-eurrent motor is well viven; mention misht have 
been made of variable-speed motors and the methods employed 
to secure good commutation with such motors. The poly, hase 
induction. motor is d'scusscd at some leneth. The circle 
diagram 15 fully developed, ard in addition the theory of the 
motor is also developed by the symbolic method. Tha theory 
of the action of вины -ph isc motors із clearly and simply 
given, although very Tittle is raid about the practical metheds 
adopted for the suppression of sparking with commutator 
motors. Two chapters are devoted to synchronous 1notors, 
rotary converters, &c. The heatmg of the armatures of 
rotary converters p; dismissed rather too briefly; also the 
theor y of the motor converte night well have m '" given at 
greater length. The chapter which follows. on the trans- 
mission and distribution of electrical. energy for power pur- 
poses, 18 of great interest. In it the general problems con- 
nected with the subject are ably discussed, and the various 
methods of utilising the power given. Flywheel systems are 
dealt with fairly fully. including the Siemens-Tener вуз ер, 
ard the theory of cascade operation of induction motors is 
fully piven. 

КЇесїтїє traction is dealt with in some 150 paves, whieh 
are divided into four chapters. The first of these deals with 
general considerations conunon to all electric tramways, such 
as tractive effort, the motors and their control ard braking, 
and the working-out of the various factors necessary for a 
given tine service, &е. The second chapter is devoted to a 
brief study of the various systems of electric tramways at 
present In use, including the overhead trolley system, the 
conduit systan, the Diatto surface contact system, and electric 
tramcars driven hy storage batteries. The third chapter deals 
with the principles underlying the general design of a tramway 
scheme, the determination of the size of the motors and the 
power required at the generating station. The chapter on 
electric railways 15 a brief review of the main features of tlie 
агомя systems at present in use, elecéric traction by means 
of polyphase, single-phase and continuous currents. being 
treated. 

Tho book concludes with a short section on electrometalurgy 
and electrochemistry. 

With a volume such as tht, cnbracing so many branches 
of electrical engineering, it is not possible to deal fully with 
every part of the book. “However, from what has been said, 
it will be obvious that the complete bcok should һе of great 
value to the siudent of electrical engineering, for it contains 
practically all that is necessary for him to know. 

In purchasing the beok it should be remembered that the 
voluines are issued in paper covers, so that the cost of binding 
must be allowed for. А.Е. CLAYTON. 
Tätigkeit der beiden Funkentclegrafen-Abteilungen in Süd 

westafrika, 1901-1907. By Capt. Fraskame. (Berlin: В. Eisen- 
8 hmidt.) Pp. 52. M3. 

This pamphlet forms а record, comviled from official sources, 
of the performances of two wireless telegraph sections of the 
German army em»'oyed during three years’ military operations 
against the ‘Hercros and ot her tribes in South-west Africa. 
There were three stations in the first section and five in the 
second. Power was supplied by benzine engines of from 
31 n.r. to 51 up. The details of the actual work done by the 
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description of which sce the article by J. Stóttner (“ Journal” 


cight stations are extremely interesting, and some of the results 
obtained are of great practical valuc. It was found, for in- 
stance, that in spite of the fact that the fie!d of operations was 
almost entirely а sandy deseri, the distances of transinission 
attained were greater than were possible with the same stations 
]t was found also that hills did not interfere 


in Germany. 
with transmission, as had been expected. The efficiency of the 
service may be gathered from the mention, by Lieut.-Gcneral 


v. Trotha in his despatch on the engagement at Waterberg, of 
the excellent working of the first wireless section, and from his 
remark that iis presence was of great importance in simplifying 
the carrying out of the operations. The greatest range ob- 
tained was 260 km. and distances of over 150 km. were fre- 
quenily attained. The largest number of despatches sent from 
a station during one day was 59, the total number of words 
heing 2.397. ‘The distance marched by the first station was 
4.975 km., communications being established from 49 different 


J. E. M. 


places сп route, 


| STUDIES IN LIGHT PRODUCTION.* 


BY R. A. HOUSTOUN, M.A., PH.D., D.SC. 
(Lecturer in Physical Optics in the University of G'as;ow.) 
(Continued from раде 65.) 

Summary.—In th^s» studies th» author deals with the theory of light 
production, th» scops being briefly indicated by the following contents : 
(1) The distribution of the energy in the spectrum and the measuring of 
efliciency. (2) The importance of “ black body " radiation and the 
experimental realisation of the black body. Comparison of the energy 
curves of a black body and of platinum, and the variation of the position 
of maximum energy with temperature. (3) Mechanism of flame, and 
the temperature, energy and efficiency of flames. (4) The Welsbach 
mantle and selective radiation. (5) Radiation and efficiency of the 
carbon glow lamp. (б) Physical properties and temperature of the arc. 
(7) Temperature and energy curves of the Nernst glower. (8) Efficiency 
of the metal filament. (9) The mercury arc and its difficulties. (10) The 
light of the future and the possibility of obtaining “ cold light.” 


No. T.—' Tug NERNST LAMP. 

Previous to the Nernst glower, attempts had been made to 
construct electric lamps in which the illuminating body con- 
sisted of earths. For example, in 1877, Jablochkoff took out a 
patent for a lamp in which a body of kaolin and sinvlar re- 
fractory earths conducted electricity when it was heated to a 
certain temperature. On account of its low efficiency and the 
necessity for very high tension currents, this lam) proved а 
failure, and it was not until Prof. Nernst brought forward his 
lamp in 1898 that work on this line became successful. 

The Nernst glower, which seems to have been suggested by 
the Welsbach mantle, is a combination of the oxides of cerium, 
thorium and zirconitm—a rather obvious combination. In 
а lecture by Nernst (© Elektrot. Zs..” 20, 1899, рр. 355-356) 
describing it, it is, however, described as containing magnesia. 
тие conduction in the glower is electrolytic (Nernst, “ Zs für. 
Electrochemie,” 6, 1899, р. 41) ; hence one would expect it 
to be more suitable for alternating than direct current, but, as 
a inatter of experience, it does better on direct. Probably the 
oxygen of the air depclarises it and prevents electrolysis. The 
glower cor.ducts only when heatcd. In the first lamps it had 
to be heated with a match or spirit lamp before it would light 
up, but the lamps were scon provided with an arrangement 
Which heated the glower until it conducted and then auto- 
matically cut out. Аз the resistance of the glower diminishes 
rapidly with increase of current, it is liable to bara through, 
and hence it is run in series with a ballast resistance, usually of 
Iron, on account of the high positive temperature coefficient 
of the latter. If the current increases 5 per cent. the resistance 
of the wire increases 75 per cent. 

On its introduction it was thought that the Nernst glower 
would supersede the carbon filament. It did not require to be 
placed in an evacuated globe, and it gave 1} times as much 
light for the same electrical energy. But although very many 
types in succession have been placed on the market—for a 


* Allright reserved. These contributions, amplified. will be published 
shortly in “The Electrician" Series. _ || __ | | 


of Elec. Eng., 32, 1902-03, р. 520)--the success of the lamp has 
by no means come up to expectations, and it is not widely used. 
This is due to the advent of the metal filament lamp, and 
possibly also to the uncertainty of the life of the filament. For 
although they are supposed to last about 400 hours, ard some 
last more than 1,000 hours, yet others go very much :coner 
owing to failure of the flex, fracture of the glower or faulty 
action of the heating coil. 

After burning a long time the glower crystallises. The 
precise cause of this is not known, but it is supposed to bc due 
to electrolysis. 

The light of the glower lias been examined several times with 
the spectrophotometer. The figures obtained by P. Vaillant 
have already been given in connection with the carbon glow 
lamp. А more thorough study has been made by L. W. 
Hartman (“А Spectrophotoinetrie Study of the Luminous 
Radiation from the Nernst Lamp Glower under Varying 
Current Density," " Phys. Rev..” 17, р. 65, 1903). The dia- 
gram herewith (Fig. 9), comparing the radiation from a Nernst 
glower at its normal current strength with various other sources 
of light, is taken from Hartman’s Paper. Thus, at its normal 
current strength, the glower is strong in the red end of the 
spectrum, which, of course, might have been inferred from its 
colour. 

The temperature of the glower has been determined directly 
by Hartman (* Concerning the Temperature of the Nernst 


nm 0.5 0:6 0:7 
А, Acetylene ia Oxygen, B, Acctylene-Hydrogen in Oxyven, C, Acety‘ene in Айт. 
D, Kerosene Lamp. Е, Orlioury Gas Flame, P, Freeh Lime Light. G, Old Lime 
Light. Н, Arc Light. M, Magnesium Light, М, Nernst Lump, | 
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Lamp,” " Phys. Rev.," 22, p. 351, 1906). Three specimens of 
the same platinum and platinum-rhodium wire uscd by 
Nichols in his deterinination of the temperature of the acetvlene 
flame were made into thermo-junctions. The junctions were 
brought into contact with the glower and the temperatures 
read. The results were then plotted as a function of the 
radius of the wire, and by continuing the curve to cut the axis 
of zero radius the temperature that would be read by an 
infinitely thin junction was fourd. The tcinperatures of six 
glowers under normal conditions varied frem 1.50526 to 
1,535°C. Of course, this method is here not nearly so suitable ; 
the therino-junction is not small in comparicon with the fila- 
ment, although small in comparison with the acetylene flame. 
Hence the curve of temperature may change its gradient con- 
siderably before meeting the axis of zero radius. : 
Lummer and Pringsheim (‘ Verh. deut. Phys. Ges.,” 3, 
р. 36, 1901) had previously shown from the position of the 
maximum that the temperature of the glower was 2,450°C. abs. 
if it radiated as a black body and 2,200°С. abs. if it radiated 
like platinum. Mendenhall and Ingersoll (‘‘ Phys. Rev.,” 24, 
р. 230, 1906) find the normal temperature to be 2,300°C. abs. 
They compared the emission of the glower with a comparison 
lamp for a particular wave-length in the visible spectrum when 
the glower was at the melting points of gold and platinum. 
Then, assuming that Wien’s law holds, they were able to 
determine the temperature for any given brightness. 
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But by making a very thorough study of the energy curve 
of different glowers for different consumptions of energy, W. W. 
Coblentz has recently shown (“ Selective Radiation from the 
Nernst Glower," * Bull.” Bureau of Standards, 4, р. 533, 
1908) that the Nernst glower, hke the Welsbach mantle, 
behaves very unlike a black body. The apparatus was a 
mirror spectroscope with fluorite prism and bolometer. It 
was enclosed, the slit being covered with a plate of fluorite, and 
inside it were placed vessels containing phosphorus pentoxide 
and sticks of potassium hydroxide. In front of the slit was 
placed a water-cooled shutter, and the glower was placed close 
to the shutter. By this arrangement the bands of water 
vapour and carbon dioxide were entirely eliminated from the 
emission curves. 

At the rated voltages the energy curves were somewhat 
similar to those of a black body. On decreasing the tem- 
perature discontinuities appeared which were at first attributed 
to faults in the apparatus. But when a glower was run on a 

2,000-volt transformer which permitted a low heating the 
colour then being a reddish grey, the curve decomposed into 
a number of separate bands. Fic, 10 gives the curves 
then obtained for 2-0, 7-1 and 10-6 watts. The results are 


Fic. 10. 


quite different from what previous work would lead us to expect. 
The change in relative intensity of the two groups of bands 
with the temperature is very interesting. 

By integrating the energy curve, Coblentz deduced values 
for the rad'ant efficiency varying from 3:6 to 7-4 per cent., but 
does not state which corresponds to the ratcd voltage. The 
most careful determinations of the radiant efficiency have, 
however, реси made by L. В. Ingersoll (Оп the Radiant 
Efficiency of the Nernst Lamp,” " Phys. Rev.," 17, р. 371, 
1903), who uscd Angstróm's metlicd. According to his results, 
glowers are ру no means uniforin. New ones at their rated 
voltage show a radiant efficiency of from 4-35 to 4-70 per cent., 
the mean being 4-61 per cent. 1t falls rapidly for about the 
first 20 hours, dec reasing to 4-3 per cent., and varies only slowly 
after this. Some very old glowers gave results of 3:6 per cent. 
His figures are for 110-volt glowers consuming 89 watts. 

In Drude's " Opties,” p. 447, first German edition, it is stated 
that the luminous efficiency of the Nernst glower is 12 per cent. 
The reference to the determination 1s not given and the result 
is obviously too high. The luminous efficiency should differ 
more from the radiant efficiency than т the case of the glow 
lamp, ав the lamp is not evacuated and the conduction and 
convection losses are hence important. 

Wedding finds 0-848 and 6-4 per cent. respectively for the 
luminous and radiant efficiencies. 


(To be continued.’ 


THE ILLUMINATION OF THE PRINCE OF WALES’ 
THEATRE, BIRMINGHAM. 


It may justly be ssid without fecr of contradiction thst there is 
no plece where good illuminztion is of such vite! importance vs in 
г thestre. The employment of the right light. distributed in the 
right way. шгКез so much difference, both in respect of economy 
ond effectiveness, thet there is г merked tendency on the pert of 
monegers to teke г ikcen interest in the subject of proper 
illuminstion. 

The Prince of Weles’ Theetre. Birminghsm. is ол interesting 
exsmole of this tendency. The interior of the building hes been re- 
constructed on the most modem lines end the directors wiselv 
took the opportunity of employing electric lemps which are used for 
the interior illuminztion to the best гуслі се, both gs regards 
utility ond for enhsneing the dec oretive scheme. A glimpse of the 
interior of the theztro shows thet their lebours hve produced excel- 
lent results. The svstem of illuminetion gives c strikingly beautiful 
and egreesble lighting effect, 2nd the employment of 1,500 of the 
new-drawn wire Mezde lemps renders it one of the most reliable, 
ond. st the same time. one of the то: efficient thee?ricsl lighting 
instvlations in the kingdom. The efficiency is demonstrated by 
the meteris! geins in ecoaomy in the cost of lighting, through the 
use of Mozde lemps. 

We my mention thet the illuminetion is so well arranged that, 
even when the whole of the 1.500 lemps ате simult»3eously switched 
on, there is га entire eb:enco of рете. The beauty and economy of 
this unique in:t2llztion should leid to the wide edo tion of Mazda, 
lemps for theetre Шапиро tion. From the wey in which the elec- 
troliers, well bracket: &o.. cre errenged it is evident thst the 
architect of the reconstructed theetre wes fully alive to the decore- 
tive volue of good lighting. The foyer is’ provided with five three- 
light electroliers end two-light brackets. These fittings are finished 
in dull gold, while the Mezdes ère sheded by fringe: of crimson Бег. 
The stsiresce lecding to the grend s2loon end dress-cirele is lighted 
by four three-light electroliers end side brackets. the fittings гла 
shades being identic-! in finish with tho:e in the foyer. The grend 
коооп itself is provided with five handsome electroliers in dull gold, 
the lergest fitted with 10 lights, end the remeining four with three 
lights esch. The dress-cirele, upper circle. ead corridors are lighted 
by means of ceiling fittings end well breckets. : 
The most remerkeble lighting effect. however, is observed from 
the orchestra stalls, whence c perfect view of the ceiling of the 
uditorium is obt:ined. From tho centre of this ceiling depends сл 
imposing elcctrolier, holding same 50 lamps. This is supplemented 
by four lesser clectrolicrs ecoommods.ting six lights eech. АП these 
fittings сте finished in dull gold. end equipped with Mezds lamps. 
Notwithstending the brillinace of this coiling scheme. it сом be 
viewed from the body of the theatre in. perfect comfort. The use 
of frosted lamps. end their arrengement. provides г, soft, diffused 
light, which ensures perfect eye-comfort, ond the abcence of a direct 
glere so poinful to the eye. 

The stage is naturally the chief point of interest in the design of è 
theatre, and upon it both thought end lebour should be largely 
concentrated. It is for the stove thet mo-t of the novel theatric:l 
applications of electricity in power end lighting heve been de- 
veloped. It has been г, wide step from the stern simplicity of the 
bleck erras and almost complete leck of furnishing of She kespeore's 
day to the complicated displeys which cherecterixe numerous 
modern productions, with their wide variety of effects, re pid chenges 
of settings end furnishings, end vivid results brought out by the 
swiftly chenging colour schemes. Crude end “ stegey ” effects will 
no longer be tolerated by the modern eudience. The scene painter 
of to-day has improved his methods so es " to hold, ast were, à 
mirror up to Nature," ond it is up to the electrician to do likewise 
by matching the sun itself for perfection of colour and evenness of 
illuminetion. 

Hitherto there heve been two greet difficulties in the wey of 
employing шеф] filement lemps for stege end footlights. perticu- 
lerly the former. Owing to the necessity of constontly changing 
their position, the betten lemps zre subjected to a good dezl of rough 
usage. which the brittle strands of most mekes of metal lemps will 
not withstend. The introduction of the drawn-wire Mazde reme- 
dies, it is cleimed. this difficulty once end for ell. 

At the new Prince of Wales’ Thestre, insteed of the usual cerbon 
lamps, Mazda wire-drawn lamps sre used for the footlights. There 
ere some 104 of these. 52 clear, 26 red. and 26 blue lamps. In eddi- 
tion, there ere six rows of batten lights. each batten containing a 
similar number of lamps and assortment of colours. The switching 
of these lights i is so arranged that all or any part of each batten may 
be thrown in circuit at any desired time to produce the requisite 
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colour effects. Another reason which has led to the retention of 
cerbon lamps for footlights end betten lights. in spite of their ex- 
travegance, is the fact thet the old type of dimmer employed for 
the c:rbon variety is unsuitable for use with metal filament lamps, 
the characteristics of the letter being quite different. In this per- 
ticular instelletion, however, a specielly designed dimmer suited to 
the charccteristics of mets! filament lamps permits the use of Mazda 
wire-drewn lamps for ell the stige lighting. end these may be 
dimmed to any desired extent without the slightest injury to the 
lemp. The stsge is further illuminated as required with hanging 
battens of lamos, and with portsble standards holding '' bunch ` 
lights the latter may be turned by means of à swivel head in any 
desired direction. "The cffectiveness of the stzge lighting is best 
realised with the house in pertial darkness 2nd the stage fully illu- 
minated. Whilo the source of the illumination is not discernible 
from the auditorium, the stage stands out like a picture in resplen- 
dent light. The illumination is so even and so perfect in colour 
thst to the uninitiated it would appear as if actual sunlight were 


concentrated upon the stage. E = 


THE DAMPING OF SHORT ELECTRIC WAVES.* 


BY M. LEVITSEY. 


The author describes a new form of closed resonator for measuring 
the damping of short waves, which is particularly difficult in the case 
of open transmitters. The difficulty is mainly due to the rapidly 
increasing disturbance by neighbouring conductors, and it is impos- 
sible to separate the decrement of the secondary from that of the 
primary. The difficulty mey be overcome by choosing a receiver 
whose oscillations are practically undamped and sufficiently intense 
to give a well-marked гсзопапсс curve. 

Thus, if oscillations are somehow excited in the interior of a hollow 
body of metal. such oscillations must necessarily be undamped since 
therc is no dissipation of energy. If the hollow space is contained 
between two concentric metallic spheres we may regard the oscilla- 
tions аз thrown beckwards end forwards for ever between the two 
metallic surfaces. Such a case his been mathematically studied 
by J. J. Thomson. 

The only way to find out whether such an undamped resonator is 
practically realissble is the experimental way. It was attempted as 
follows: A short rod-sh*pcd conductor was introduced into а sphere 
of diameter either two or four times the length of the rod. The 
sphere had en opening for admitting the primary rays but this 
opening was too sma!l to radiste away a perceptible amount of 


energy from the resonator. 


Ebonite 


Fic. 1. 


Th» primary waves were emitted by a rod oscillator (Fig. 1) of 
Lindman's pattern provided with short pencils Imm. thick a5 re- 
commended by Langwitz. The thickness was 1:05 ст. and tho 
length could bo adjusted from 6 to 30 cm. The oscillator was fed 
һу an induction coil connected to the supply and a Tesla transformer 
was tuned to a wave-length of 400 m. It gave a spark 18 ст. long 
in air. The oscillator was enclosed in an ebonite box filled with 
petroleum and vaseline oil. 

Two types of resonators were used. The first consisted of two 
brass rods joined by a thermocouple of iron and constantan, the 
e in an ebonite box. Its length was 9-8 ст. and its resistance 

ohms. 

The second type of resonator consisted (Fig. 2) of an iron-constantan 
thermocouple with platinum terminals placed in a vacuum, the latter 
being maintained in a short piece of glass tubing with a double glass 
cap made airtight by means of paraffin wax. The vacuum was that 
of an X-ray tube. It made the thermocouple 18 times more sensi- 


‚‚_ * Abstract of an article in the “ Physikalische Zeitschrift," No, 346, 
Vol. XIL, р. 386, May 15, 1911. | 


tive than it is in the open мт. The total length of tho resonator 
including the rods was 10 cm., and its resistance 10 ohms. The gal- 
vanometer used was of the du Bois-Rubens type, reading down to 
10? amperes. 

The first resonator wes surrounded by а brass globe 10 cm. in 
diameter provided with а rectangular slit 10 cm.by lem. Tocliminate 
diffraction of the wavea round th^ globe it was found necessary to 
place a flat metallic screen in front of it, with an equal slit nearly 
coinciding with the slit in the globe. The best curve of deflections 
for various wave-lengths, obtained with the slit parallel to the axis 
of the oscillator, shows a decided maximum for a wave-length of 
19-6 ст., and the decrement of the oscillator, computed after the 
method of Bjerknes, comes out as 0-77, which agrees within 10 
per cent. with the value calculated from Abrahaym'5 formula. 

For the second resonator а tin globe 38 em. in diameter was em- 
ployed гв а covering. It hed a slit 4 by 21 em. Each curve gave 


two distinct maxima, indicating wave-length of 20-5 em. and 46-3em 
rcspectively. "The decrements were as follows :— | 


Wave-lengths. | Thickness of rods. Decrement. 


20-5 cm. | 1-0 em. | 0-81 
20-5 cm. | 0:7 em. 0:17 
20-5 cm. 0:4 cm. 0-77 
46:3 cm. ГО cm. | 0:00 
46-3 cm. | 0-7 ет. 0-94 
46:3 ст. 0-4 ст. | 0-88 


— 


It is noteworthy that the first maximum always gives a decrement 
of about 0:8, which agrees with the previous value. It goes to show 
that the resonator ts practically undam ped, the decrements being thosa 
of the oscillator only. This circumstance shows that it is feasible to 
measure the damping of short-wave oscillators by this method. 


WILLANS-DIESEL OIL ENGINES 


On Monday last we had the opportunity of inspecting two interest- 
ing Dicsel sets in the works of Messrs. Willans & Robinson, at Rugby. 
The two engines in question are of this firm's standard four-cycle 
four-crank type, and have been built to the order of the Alianza Co. 
(Ltd.), of London, for lighting and power purposes at their nitrate 
works at Bellavista. in the Argentine Republic, the consulting 
engineers being Messrs. Strain & Robertson, of Glasgow. The 
engines are each direct coupled to a Siemens alternator, one of the 
complete sets being illustrated herewith. 

The normal output of each engine is 335 B.H.P. (with an overload 
capacity of 10 per cent. for periods not exceeding two hours) when 
running at a speed of 220 revs. per min. In order, however, to meet 
the requirements of the contract, each engine is arranged to develop 
280 B.H.P. continuously when running at a speed of 187 revs. per min. 
аз а normal full load, and an overload of 325 в.н.р. for a period of 
two hours. | | | 

The above figures refer to the output of the seta when tested at 
about sea level. The site at which they are to be installed, however, 
is about 3,200 ft. above sea level, and at this altitude each plant wil 
be called upon to give 200 в.н.р. and 230 в.н.р, аз normal full load 


and overload respectively, 
F 
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Each alternator is of the three-phase type, generating current at à 
99() volts 50 frequency, and an exciter 18 direct coupled 

Each generator has a rated normal full load capacity | 
[t mav also be mentioned 


pressure of 
to each set. 
of 175 k.v.a. on a power factor of 0-8. 
that the sets are arranged to run in parallel. 


| 
| 


Fia. 


Amongst other things the test specification called for the follow- 
ing: 24 hours’ run at normal full load (280 в.н.р.), followed con- 
secutively by a two hours run at 15 per cent, overload, and one hour 
each at three-quarter, half and one-quarter load, at approximately 


Fia. 2.—1INpicATOR DIAGRAM TAKEN АТ 
Кш, LOAD. 
seale : 360 lb, per in. 


sea level. At all of these loads fuel consumption tests were made, 
and in addition stringent tests were carried out as to parallel running, 
governor tests г!зо being carried out. We understand that the plant 


Fic. 3.—INpICATOR DIAGRAM TAKEN AT 
1 Loan. 


Fcale : 360 lb. per in. 


on its official test fully met the requirements of the consulting 
engineers. 

The following are the guaranteed fuel consumption figures in 
pounds per brake horse-power-hour :— 


15 per cent. overload... 0-44 Ib. | 3 load ......... — n 0-52 Ib. 
Full load eese 0144 1b. | load а... 072 №. 
4 load лнн ннен, O46 Ib. | 


| {һе smaller ots to 187 rí 


1.—View or 280 R.H.P. WILLANS-DIESEL SET, DRIVING SIEMENS ALTERNATOR. 


OCTOBER 97, 1911. 


Tt may be of interest to mention that the principal! dimensions of 


each set are as follows: 

28 ft. 9 in. 
11 ft. 6 1n. 
11 ft. 6 in. 


Di tons 


Total overall length 
Total overall width 
Total approximate height 
\ pproximate net weight 


зоо оо eee eeeeseeeeeseeeeee 
ооо ооо ооо ооо ооо ое 
100 000 020 фо ооо оо ооо о соо весе 
заза + 
2nsasóseeedeshee959095056098 a9 рәр ер уге 


1020490 0—0 60 о 102 000008 р 50 0 026 0000 
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These two sets are identical with two sets recently shipped to 
South America for the works of the Rosario Nitrate Co. in Peru. 
These sets also passed their tests with equally satisfactory results. 

The large number of sets recently completed or on order from 
Messrs. Willans & Robinson shows that the oil engine is becoming 
an important fector in power production. Messrs. Willans & Robin- 
at present manufacture these engines in sizes from 50 B.H.P. to 
stendard speed verying from 250 revs. per min, in 
‘Vs. per min. in the larger, and in each case 
сап be carried for two hours. A con- 


SOI 
640 B.H.P., the 
an overload of 10 per cent. 
siderable proportion of the sets supplied are for installations s broad, 


hut a number are in operation in smal! central stations in this country. 


The main featurcs of the Willans- Diesel oil engine are, of course, 
well known, but attention may be called 
to the valve operating gear. The cams 
are of Cast iron, th ‚ «surface being case- 
hardened. “The rollers bearingon these 
cams are 2180 exceptionally hard, so that 
the weer is infinitesimal, even after 

vers! veers’ running. Ав can be 


iged from the view of the 280 В.Н.Р. 


TT 
t herewith, the valve gear Is ex- 
tremely simple end very robust. 

The governing of th поте Is eflect «1 
hy means of centrifuga! governor, 
which. acting upon the inlet valve of 


the fuel pump, regulates the fue! supp!y 
to the engine. The amount of fuel ad- 
mitted to the cvlinder thus depends on 
the load on the the moment 
before ignition, so that the impulso is 
exactly in accordance with the load ; 
end this, coupled to the fect thut the 
intensity of ignition is the same at cach stroke. gives very even running. 

The diagrams which we give in Figs. 2 end 3 were taken during 
the test of the 280 B.H.P. engine. 

During our visit to their works this week we noticed thet Messrs. 
Willans & Robinson have. in addition to their ой engine work, 
many steam turbine contracts in hand. ‘Those two types of 
plant seem destined to predominate for the preduction of electrice! 
power in the immediate future, 


engine at 


ELECTRICAL INSTRUMENTS AND METERS 
AT OLYMPIA. 


(Concluded from раде #1.) 


In referring last week to the “ Rose " high vacuum pum? exhi- 
bited by Messrs. Rose Bros., we omitted to mention that this pump 
is manufactured and supplied by Messrs. А. C. Cossor. 

Electric clocks were much in evidence at the Exhibition end con- 
siderable interest was taken in them by th» genera! public. The 
greatest novelty was the " Bentley” clock, manufactured by the 
EARTH Driven Crock Co., of Leicester. As mèy be gethored from 
the name of the Company, the feature of this clock is thet th? power 
required for its operation is obtained from the e»rth itself. Two 
plates, of carbon and zinc respectively, are buried in the ground a bout 
1 ft. apart, and form a battery, giving, we are informed, bout 1 volt 
pressure. The bob of the pendulum has a lole d illed through it, 
во that, аз the pendulum swings, two bar permanent magnets, onc on 
each side of the pendulum, enter into the bob. The current ob- 
tained from the earth battery is passed through 2 winding inside the 
bob of the pendulum, the driving force of the clock resulting from the 
action of this current on the magnets; and by means of an automtic 
change-over switch (actuated by the pendulum) the current is re- 
versed at each swing of the pendulum. The contacts are arranged 
so that the swing of the pendulum is autometic2^lly maintzined 
constant. The manufacturers claim that this clock will go for 50 
years without attention, and that the case being dustproof, cle»ning 
should not be required more than once in a generation. We under- 
stand that one of these clocks Вяз been running for upwards of 10 
years without the slightest attention. 


The feature of the Зумсниокоме Co.’s exhibit is their new 
astronomical clock in which an impulse is given to the pendulum 
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and contact made every second. The clock is of the type originally 
introduced by Mr. F. Hepe-Jones, and the im proved form is the 
design of Mr. W. Н. Shortt. embodying the new inertia escapement 
recently invented by him. 

Observatories to-day mainly rely upon the Graham dead-beet 
escapement for their ridercal and mean time clocks. For genera- 
tions these have been eecounted the best timekeepers aveilable, 
but contacts for opercting subsidiary dials, chronographs, &с.. 
second by sesond. have been applied to their moving wheels or to 
their pendulums at the expense of either the time-keeping or the 
reliv bility of the cont»et. and their delicacy has demanded the use 
of relays which introduce further risks of feilure. These difficulties 
rre now claimed to have been completely overcome in the new clock 
introduced by the Synchronome Co, This instrument the Company 
confidently claim to be a better timekeeper than the best observa- 
tory clock, znd it transmits every second a reliable impulse to any 
number of reconds indicating diels and chronographs. 

The following important adven- 
tages are claimed for the new 
design :— 

The pendulum rele.ses the impuls? 
lever while it is passing through th? 
centra! one-tenth degree of its swing. 
Variations in the friction of the re- 
lease do not therefore affect the 
time of vibration of the pendulum 
apart from producing an alteration 
in the arc. 

The impulse is delivered during 
the first one-quarter degree of swing 
efter passing the centre. This de- 
laying of the impulse introduces an 
escapement error which decreases 
with increasing arc, and thus com- 
pensates the increasc in the circular 
error produced by increasing arc. 
The inevitable variations of arc due 
to ehange of density of the atmos- 
phere and variations of friction are 
reduced to a minimum, since the 
impulse lever and pallet are во de- 
signed thet an increase of are auto- 
matically causes a decrease of im- 
pulse, and vice versa. 

During the whole of the time that 
the lever is giving impulses to the 
pendulum it is absolutely free, since 
the pallet leaves it before it comes 
into contact. with the remontoire. 
l'he escapement mechanism being 
:vimimetrical, without duplication, 
an impulse is given and а contact 
made each half swing, t.e.. once 
рэг second as a seconds pendulum 
is used. The contacts are of brief 
duration and perfectly clean, and 
owing to the introduction of a 
spring beneath one of the con. 
(act. pletes the kinetic energy of 
the impulse lever is stored instead 
of being wasted. "This materially 
reduces the energy required to reset 
Fic. 31.—GENERAL VIEW or.) it. 

ASTRONOMICAL CLOCK, 


—-— —— — = 


The 'self-induction and resist- 
ance of the circuit are so adjusted 
that under normal conditions a decrease in the current. produces an 
increase in tho throw of the remontoire. 

Finally, the genera! design of the mechanism is such that it is 
very quiet. in action, no pòrts being subject to sharp blows or jars 
tending to produce wer and tear or noise. 

Fig. 31 is а general view of theclock, whilst Fig. 32 shows the move- 
ment. The impulse pallet is in the form of a small wheel, А, mounted 
centrally on the lower end of the pendulum, and the impulse lever 
is in the form of a round steel rod, B, pivoted at one end about the 
horizontal axis, C, and placed so that the free end is immediately 
over and almost in contact with the top of the pallet wheel A when 
the pendulum is at rest. 

The lever is normally he!d in this position by the catch D, which 
engages with the end of the loading bar E, mounted vertically on the 
axis of the lever. This catch is pivoted about the axis Е, parallel 
to the axis of the lever. The latter is released by means of the 
trip axle G, which carries at one end the small cross-bar H engaging 


with the tails of the catch D. in such а way thet a small rotation of 
the axle in either direction lifts them and depresses the point of the 
catch. The requisite slight rotation is brought about cach time 
the pendulum passes through its central position, by means of the 
trip tail, J, which is just hit by the agate knife edge, K, attached to 
the bottom of the pendulum below the pallet wheel. 

The impulse lever being released when the pendulum is in its 
central position comes into contact with the pallet whecl then 
immediately below it, and as the pendulum continues its swing the 
lever runs down the edge of the wheel communicating energy to 
the pendulum. The downward acceleration of the lever increases 
with the increasing slope of the plane of contact with the pallet 
until it becomes equal to the scceleration the lever would have мего 
ita motion unrestrained bv the pallet. Sinco the acceleration of 
the lever cannot increase beyond this amount, the lever end 
pallet wheel then part company and the impulse to the pendulum 
terminates, 

The lever is allowed to travel some little distance further before 
the contact arm L comes into contact with the contact spring М 
attached to the armature N of the гез ии electromagnet. ‘The 
impulse lever is therefore absolutely free while giving impulse. 

If the are of vibration increases slightly the lever and pallet wheel 
pert company воопег, ie., before the lever has travelled the normal 
amount, consequently the impulse is reduced. in value; similarly 
g slight reduction in the ere enables the lever to remain in contact 
with the pallet for more than the normal distanee, with a consequent 
increase in the value of the impulse. The impulse, therefore, exerts 
a governing effect on the arc of vibration. 


Fic. 32.—MovEMENT OF THE “SYSCHRONOME ASTRONOMICAL 
CLOCK. 


Any number of subsidiary dials indicating time second by second 
may be operated by this master clock and the circuit may also 
include chronographs or other seconds indicating devices. 

The Synehronome Со. also exhibit a number of their instruments 
in which } min. impulses are given, together with a variety of dials. 


Messrs. GENT & Со, exhibited а duplicate of the movement in- 
stalled for driving “© Great George," the largest clock in England, and 
the largest electricallv-driven clock in the world. It will be remem- 
bered that this clock was recently erected at Liverpool by Messrs. 
Gent, and it has already been described in our columns. An inte- 
resting feature of the installation is the waiting-train movement, this 
completing its cvele about 14 seconds in advance of the master clock, 
and being released each half minute by an impulse transmitted from 
the latter. 

Messrs. DRAKE & Gorua showed a number of electrically driven 
self-winding clocks, with which dry batteries are used, the clocks 
being guaranteed to go for at least two years without attention. 
In these clocks the driving weight is raised Ьу an electromagnet about 
every 24 minutes, an electrical circuit being closed when the weight 
reaches the bottom of its travel. 


In regard to other electrical instruments, to which reference has 
not been made in this article, we may mention that the EDISON 
& Swan Uxrrkp ELECTRIC Со. exhibited a number of switchboard 
and other instruments of various patterns. An interesting feature 
of the exhibit was a voltmeter and ammeter submerged under water. 
These instruments were of the watertight pattern as supplied to the 


Admiralty. 
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The exhibits of Messrs. EVERETT, EpacumBe & Co., THE UNION 
ErEcrRic Co., and the BAT METER Co. have already been dealt with 
in our Commercial and Industrial Supplements (issues of Sept. 22 and 
29. and Oct. 6). 

‚ dime switches were much in evidence at the Exhibition, to some 
extent indicating the growing popularity of restricted-hour supply. 
In addition to those already referred to, we may mention that Messrs. 


GEIPEL & Co. showed several ; these have recently been described in ` 


our Commercial and Industrial Supplement. 

Other apparatus to which we are unable to refer in detail in this 
article are the meters of Messrs, SIMPLEX CoNDurrs, тр. and of the 
ELECTRICAL APPARATUS Co., whilst Messrs. J. W. & С. J. PHILLIPS 
had a fine show of the various Bristol recording instruments, includ- 


ing electric pyrometers, recording voltmeters, ammeters, wattmeters, . 


&с. 

The GENERAL Post Orrice exhibit attracted a large amount of 
attention, particularly the telephone exchange in operation. The 
apparatus shown included the Wheatstone A.B.C. apparatus (used 
chietly for post-offices where there is not much traffic), double-plate 
sounder (now being displaced by the standard sounder), single-current 
sounder circuit, central battery sounder circuit, double-current 
duplex circuits, Wheatstone automatic system, Gell keyboard per- 
forator, Kotyra keyboard perforator, Creed keyboard and receiving 
perforators and printer, Hughes’ type-printing apparatus and a fast 
repeater. 

The Gell perforator and the Kot yra perforator are, we believe, not 
very well known. The former, with a keyboard similar to that of a 
standard typewriter, is used in connection with high-speed Wheat- 
stone apparatus, Morse and cable; and also as a direct-sending 
element in connection with a motor-driven transmitter. When 


compared with the threc-key perforator there is, on an average, one ) 


movement in place of four. Upon depressing a Кеу a group of 
punches representing the letter are assembled, the paper is perforated 
and moved forward a distance corresponding to the length of the 
letter and one additional space—so that by manipulating the key- 
board in a similar manner to that of а typewriter the message is 
correctly prepared on the paper slip. 

It must not be assumed however, that an operator on the Gell can 
do four times the work of one on the three-key, for there are other 
factors to be considered, such as reading and checking the copy, 
initialling the message, folding the slip, &c.. which are common to 
both, and therefore detract the more from the results of the highor- 
speed instrument ; and in practice an operator on the Gell can, we 
understand, only do rather more than double the work of one on the 
three-key. 

The speed record on the Gell for actual traftie commercial messages 
is held by а British Post Office Official with 127 messages in the hour, 
the work included initialling the messages, folding them and the slip 
and passing to the clerk at the transmitter. The straight sending 
record is held by a “ Daily News " operator, who works at a speed of 
71 full words per minute and perforated an item of 840 words, abbre- 
viated press, in 10 minutes. On the German Atlantic cables the 
operators work the cable direct by causing tho slip from the Gell to 
run through the transmitter. This is rendered possible because the 
carrying capacity of the cables is so much less than land lines. But 
the same practice can be adopted on duplexes and quads when the 
output is increased with less strain on the operators. 


Finally, we must mention the stand of OzoNaiR Limitep. This 
exhibit attracted attention by the ozone emitted from various venti- 
lators, this ozone being perceptible at a considerable distance from 
the stand. The various appzratus used by the Company was 
exhibited, including the method of purifying water. 


THE MODE OF CONDUCTION IN GASES ILLUSTRATED 
BY THE BEHAVIOUR OF ELECTRIC VACUUM 
VALVES.* 


BY SIR OLIVER LODGE. 


Assisted by Mr. E. E. Robinson, I have during the past few ycars 
made many experiments in connection with electric vacuum valves, 
and have arrived at а view or theory concerning their action which 
may be worth setting down with as much brevity as is consistent 
with clearness. 

The main points to bear in mind are three :— 

* 1. The current in vacuum-tubes is mostly conveyed unobtrusively 
by positively charged carriers or atoms, which travel from anode to 
cathode as best they can—readily taking a roundabout path if 
necessary. 

2. From the surface of the cathode a bombardment of negative 


* Abstract of an article in the “ Philosophical Magazine," 
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corpuscles or electrons occurs from every place at adequate tension, 
and issues everywhere perpendicular to the surface without regard 
to destination. At high vacua these projectiles travel with pro- 
digious speed for a considerable distance, and they have the effect of 
blocking the path by driving hack any small bodies such as atoms 
advancing in an opposite direction. ‘The negatively charged. pro- 
jectiles carry only an insignificant proportion of the whole current, 
though they may assist in propelling uncharged atoms towards the 
anode, where they can become positive ions. 

3. Circulation of material in the tube is necessery, so as to maintain 
а constant supply of positively charged ions, end to enable them to 
act as carriers. 

However plentifully electrons are supplied to the cathode by the 
source of current, they do not spontaneously escape from the metal 
(except under some stimulus such as ultra-violet light provides) unless 
positively charged ions ere in their neighbourhood. И is at the 
surface of the anode that the separation of electricities really takes 
place. under stress of the applied E.M.F. The ions then migrate to 
the cathode, and extract from it an electron apiece. thereby becoming 
neutral again. 

The cathode bombardment roused by the presence of the advance- 
ing ions may assist by mechanically propelling uncherged atoms 
towards the anode, or may oppose by mechanically driving beck 
charged ions. In doing the latter it would seem as if they ought to 
neutralise opposing charges end thus convey some current ; but the 
evidence points to the suppo ition that such flying neutrelisetion is 
rare. 

The general direction of the bombardment depends on the shape and 
aspect of the cathode. 

A “valve” is a contrivance which permits the passage of elec- 
tricity in one direction only, or at least. very much more тезу in 
one direction than the opposite. The speciel feature or desideratum 
of anything which is io act as a valve, therefore, is to have one 
terminal situated so that it can fire down a constricted space and stop 
any procession coming along it, while the other terminal should be 
in а roomy chamber; moreover, this letter terminal should have 
points or edges whence the bombardment will be diffuse. 

Although it is thus easy to understand the principle upon which 
valves are based, it is not at ell easy to construct them so that they 
shall work well and permanently, At present “ valves 7 cre made 
for me by Mr. Cossor in London. 

The author next describes an experiment to illustrate the prin- 
ciples here laid down, and also explains how it is thet the bombarding 
electrons convey so little current: although their mechonicel cflort 
18 SO energetic. 

In this connection, although the individual momentatof the oppos- 
ing bodies—electrons and atoms—are equal, so that they ezn stop 
each other on collision, the aggregate electronic momentum is the 
smaller of the two, and matters can be so erranged that a large part 
of it can be absorbed close to the cathode, or cen be coaxed into 
regions, such as the interior of bollow spices. where its violence will 
be mechanically inoperative, while a fairly unobstructed path is 
left to the effective carriers. ‘This is what is arrenged in an соду 
tube, or in the easy direction of a velve. 

Incidentally it may be worth explicitly noting thet whereas in 
vacuum tubes the positively charged atoms are the mein convevors 
of the current, in metals the conduction is almost cert»in!y due to 
the free migration of electrons ; while in liquid electrolyte: the eon- 
duction is distributed in approximately equal proportions, or rather 
ir perfectly known numerical proportions, between the positive 
and negative ions. 

The fact that the conveyors of electricity have to chenge in sign 
when a current passes from a mete! to a gas, or vice versa, which 
exchange can only be effected by a neutralisation or combination 
of the opposite charges at the bounding surface. suflices to account 
for some of the heat which is there developed. 


= . — 


TURIN EXHIBITION AWARDS. 


The awards in connection with the recent Turin Exhibition have 
been issued, and we give below those of interest to electrical engineers : 


MEASURING INSTRUMENTS AND SCIENTIFIC APPARATUS. 
Grand Pric.—W. Е. Stanley & Co. 
Diploma of Honour.—Synchronome Co. 
Cold. Mcdal.—W. & T. Avery and Е. Darton & Co. 
PHYSICAL, OPTICAL, SURVEYING AND ASTRONOMICAL INSTRUMENTS. 
lors Concours.—Cambridge Scientitic Instrument Co. 
Gold Medal.—F. Darton & Co., J. J. Griffin & Sons, Pulsometer Co. 


STEAM PLANT, HEAT AND OTHER ENGINES, TRANSMITTING, LUBRICATING 
REGULATING AND INDICATING APPARATUS. 

Grand Prix.—Babcock & Wileox, Campbell Gas Engine Co.. Clayton & 

Shuttleworth, Richard Garrett & Sons, E. Green & Son. Holden & Brook. 

В. Horasby & Sons, Marshall, Sons & Co, J. & Н. McLaren, National 
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Gas Engine €, Hars Renold (Ltd), Ruston, Proctor & Co., Underfeed 


Stoker Co. 


Diploma of Honour.—Blackstone & Co., W. Kenyon & Sons, С. С. 


Макелек & Co, 
Gold Midal.— Petters (Ltd.), Reavell & Co. 
Serer Me dul. -— George Kent (Ltd.), John Ruseoe & Co. 


Lirtisa, HYDRAULIC AND AIR MACHINERY, &С. 
Hors Concours.— Worthington Pump Co. 


Grand. Pric.—Merryweather & Sons, Hans Renold (Ltd.), White. 


Child € Beney. 
Diploma of Honour.— British Vacuum Cleaner Co., Reavell & Co. 


Macnise AND Tanp Toous, &e. 

lors Coucorrs;—Hulse & Co. 

(ан Poe. —G. Butler & Co.. Alfred Herbert (Ltd). Wadkin & Co. 

Cold Medal- Edgar Allen & €o., 41. В. Elling М. Eadon & Sons. 

GENERATION, DiIstRIBUTION AND MECHANICAL APPLICATIONS OF 

ELECTRICITY. 

Grand Pric.—Campbell Gas Engine. Co., Morgan Crucible Co., А. 
Revrolle & Co.. Westinghouse Electric Co, 

[рота of Попонг.— Mutrhead & Co. 

Gull Midal.—Crvpto Electrical Co., Lancashire Dynamo & Motor Co., 
Ozona (Ltd.), Venner Time Switehes (Ltd.). 

ErEcTRIC. LIGHTING. 
Cold Medal —Samuel Heath & Sons, 
Silver Midal.—Venner Time Switehes (Ltd.). 
TELEGRAPHY AND TELEPHONY. 
Jlors Concours, —Cambridge Scientific Instrument Co. 
бегана Proc, —Marconi's Wireless Telegraph Co. 
BE LECTRO-CHEMISTRY. 

Grand Pric.—Ozonair (Líd.). 

[Di plona of Honour.—John J. Griffin & Son. 
APPARATUS AND INSTRUMENTS FoR MEASURING ELECTRIC POWER AND 

FOR SCIENTIFIC AND EXPERIMENTAL RESEARCHES. 

Hors Concours. —Cambridge Scientific Instrument Со. 

Grand Proe.—Nalder Bros, & Thompson, Robert W. Paul. 

Gold Midal.—John J. Griffin & Son, Reason Mfg. Co. 

RULWAYS AND TRAMWAYS, 
Grand Рег. Edgar Allen & Co. 
| Medal, British Ackley Brake o. 
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LEGAL INTELLIGENCE. 


ee 


Telephone Agreements. 

At Shoreditch (Lond: n) County Court on ‘Taesdav Judge Cluer heard 
an action by the National Velephone Co. ti recover from Mr. 4. В. Cohen 
£6. lis. 7d.. а years rent of a telephone and message charges. 

For the defence, Mr. Con EN said he had a telephone from an instalment- 
&vstom company. sigaing а National Velephone Co.'s agreement. He 
pud fora yearand Chen ceased, v aereupon he got notice from the National 
Company, with whom he had never dealt before, that he must. pay 
£6. 105. at ones, As h> did not. his telephone was diseonnected and he 


vas summoned. 

His Hosovn (tò plaintiffs’ representative): Do you suggest that you 
can force this man to рау even though he has not had the servie? *—Yes, 
certainly. 

Well, let us see if that is hiw. Ar» you not in the position of a landlord 
Whe tokes rent in advance and reserves to himself the rent to expel a 
tenant and does so ?. Can he chim then for rent in advance ?— Не has 
to pay under chuse 9, which says that the amount shall be paid there- 
after from year to усаг. 

You must bring me some decision in your favour. T think it is very 
lik ап insurance company saving they will cut off insurance benefits an 
hour after prt ng a letter, Tais eas is adjouraed until Oct. ЗІ. when 
I shall requir: the strictest proof that a serzie» can be charged for if not 


given. 


Gravesend Arbitration. 


Oa the 160 inst. Mr. Robt. Hammond. M.I.E.E., saf as arbitrator 
to detirmine the differences between the Gravesend & Хог Несе Tram- 
ways Co. and Gravesend Corporation as to the charges for electrice cur- 
rent for traction. 

Mr. Vivias Monsr, for (he company, read the agreements between 
th^ parties. One of the elansos provided that the demand of the com- 
piny should not exceed а maximum of 250 kw. at any one time, except 
on à breakdown of one set of machinery, when it should not exceed 
JU kw. Another clause provided that the company should pay for all 
electrical energy supplied by the Corporation to the company at the 
following rates: For all energy supplied in any year ealeulated from the 
date of the commencement of supply under the agreement not excecding 
180,000 units the minimum sum of £1,500. being at rate of 2d. per unit 
on the minimum quantity of [80,000 units; for all energy in any year 
exceeding 150.000 units, and not excecding 350.000 units, at Vid. per 
unit: and for all energy supplied in any year exceeding 350,000 units 
at lid. por unit. "ae arbitrator was asked to revise the rates from 
Aug. 7. 1970. 

Мг. C. Р. Si URS gave evidence as to the capicity of the generating 
station at Gravesend on fan, 10 hist. The station was used for the general 
supply of the district, in addition to traction. There were five steam 
Benerators, having a collective capacity of 1.000 kw. There was room for 


two further sets of 300 kw. ‘There was no lighting battery зо far as the 
Gravesend undertaking was concerned, but there was a battery at North- 
fleet which was operated under a separate order. ‘There was no plant 
capable of yenerating energy at Northtleet. He did not think. the 
arrangement with Northfleet assisted. the Tramway Со. The demand 
was always within the capacity of the plant. The maximum demand 
occurred оп Dec. 24, 1909. being 496 kw. Witness gave evidence as 
to accounts in order to show the proper proportion of capita] to be 
charged to the tramway supply. He said the price charged per urit by 
the Corporation to the company was too high. 

Mr. C. W. G. LITTLE, engineer to the Tramway Co., also gave evidence 
as to the capacity of the station, the demand for traction, «е. The 
battery was mainly for the advantage of the Corporation, whereas he 
understood that it was wholly charged to the traction supplv. 

Mr. J. M. Екол gave the results of an examination he had made of 
the Gravesend electricity accounts from 1905 to 1910. The accounts 
showed a continued increase in the number of units generated. The units 
sold had increased. Вот 720,000. to 922,000. Those generated had 
increased from 905,000 to 1,235,112, an increase of 329,402 units. The 
disproportion of those generated was due mainly to a disproportionate 
Increase last year in the number of units unaccounted for, which. he 
thought, were lost Jargely owing to the working of the arrangements in 
connection with the Northtleet extension. The units sold for. publie 
lighting had increased cent. per cent., from 95.000 т 1905 to 190.000 in 
1910 Private consumers had increased more than 100 рег cent., from 
172,894 units in 1905 to 362,201 in 1910. The tramway supply. even 
if it remained at the figure of 1905, would have shown a «smaller per- 
centage of the station output, owing to the growth of the supply in other 
directions. In 1905 the Tramway Co. took 45,000 units, or 62 per cent. 
of the units sold, and in 1910 they took 369 000 units, which was 40 per 
cent, In 1905 the receipts included £3,369 from the tramways, ог 46 
per cent. of the whole, and in 1910 it was 62,813, or 29 per cent. of the 
whole. 

Mr. P. N. Grey, manager of the Tramway Co., also gave evidence as to 
the number of cars running, the nature of tho district, and generally as 
to the reasons why the charge for the supply should Ре reduced. 

For the Corporation, Mr. H. H. Brows submitted that the arbitrator 
ought to regard as fixed and determinate the obligation to supply current 
to а maximum demand of 250 kw. Не was prepared to prove that on 
талу occasions during the past seven years they had been called upon to 
supply not only up to, but over that maximum. The figures that he 
would put in would show that the result of the Corporation supplying 
the company with current up to the present had been a loss of £3,222. 
It was very likely that in the next four or five years coal would continue 
to go up in price, and he would be а foolish man who would contradict 
the assertion that in the next four or five years the cost of labour in every 
department would also go пр. 

Mrod. F. C. Sern who stated that he had made an inspection of the 
electricity works and the tramway system, handed in a series of tables 
to show that upon the basis of capital expenditure properly allocable to 
the company the price charged in the past had been too low. The net 
result of the witness's figures was to show that since the supply to the 
tramways was first given in 1904 the Corporation had charged the сот. 
pany altogether £3,222 less than they ought to have charged. In. his 
opinion, the only circumstances which would justify the company in 
having а reduction in price was a much larger and increasing consump- 
As a matter of fact, he said, the demand for current 


tion of current. 
The Gravesend station was satisfactorily 


had been steadily decreasing. 


and economically managed. 
The proceedings were concluded on Tanrsday, when Mr. J. F. С. Snell 


vave further evidence, and the engineer and manager of the municipal 
electricity works (Mr. С. F. M'Innes) also gave evidence as to the character 
of the generating plant, the nature of the demand, &e. He agreed with 
Mr. Snell as to the proportion of plant to be allocated for traction pur- 
poses, and that this plant was not more than sufficient to enable tho 
Corporation to carry out the terms of their agreement with the Tram- 
мау Со, 

At the conclusion of the proceedings Mr. Hammond intimated that he 
would visit Gravesend this week and inspect the station and the tram- 


wav route. 


Damage to Tramway Track. —In the Greenock Sheriff Court оп 
Monday proof was commenced in an important action by the Greenock & 
Port-Glasgow ‘Tramways Со. against. Messra. Rankin. & Blackmore 
(Greenock) and Wm. Kerr & Co. (Glasgow) for the recovery of compensa- 
tion for damage alleged to have been caused to their tramway track by 
the haulage of large boilers and heavy machinery over the roadway there, 
and they claim an injunction against the conveyance of such loads over 
their tramway tracks, The hearing of evidence will occupy tive days, tho 
dates fixed for proof being Oct. 23, 24, 26, 30 and 31. | 

Arc Lamp Patent Litigation. —In the Court of Appeal on Tuesday 
(before the Master of the Rolls and Lords Justices Flet^her Moulton and 
Farwell) the appeal in the action British Westinghouse Electric & Mfg. 
Со. (Ltd.) г. Electrical Co. (Ltd.) was mentioned. It was stated that 
there was a probability that the parties could come to a settlement if the 
appeal were allowed to stand over for а short time. Accordingly, the 
appeal was ordered to stand over till Nov. 20. 

Ee T. P. Syndica'e (Ltd) ; Churchman v. Tte Company.— 
On Friday last Mr. Justice Joyce heard а motion in this (a debenture. 
holder's action) for the appointment of a receiver and manager. 

Mr. Galbraith stated that plaintiff held £950 worth of debentures. Thera 
was a considerable quantity of filaments in stock. The company con- 
sented to the appointment, and his Lordship made the orders asked for. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES 
BRITISH NOTES. 


Amersham.—The Council have decided to slow the Chesham 
Electric Light & Power Co. to use overhead eables for the supply 
of electricity in the parish of Amersham. 

Barking.--The electrie^l engineer (Mr. H. L. Howard) has been 
instructed t; proceed with the work of converting the 460-volt 
с^тђоп ]» mps in certain streets to 230-volb metal filament ерх. 

Bethnal Green (London). —Т he Council have edopted the recom- 
mendziion of the Electricity Committee (referred to on p. 74 of 
our last issue) to engeyve Mr. John F. С. Snell (of Messrs. Preece, 
Cardew & Snell). at a fec of 200 guineas. to prepare a scheme of elec- 
tricity supply for the district. 

Blackpool.—Six new tramears of the * toast-reck " type are to һе 
ordered. 

The past season has been a record one for the tramways, ач from April I 
to Oct. 12 the total receipts were £52,985. an inerease of £7,068 over 1910, 
and 7,500,000 passengers were carried, an increase of [.089.000. 

In a recent report on the capacity of the plant at the electricity works 
the engineer and manager, Мг. С. Furness, recommends that applica- 


tion be made for sanction to a loan of $12.000 to put in. additional gene- 
rating plant. 


Bradford. — The Council are recommended to extend the electric 
supply eables and the construction of a transformer chamber in 
connection therewith, at a cost of £1,935. 


Brighton.—The engineer and manager (Mr. John Christie) has 
again reported in favour of the abolition of meter rents. 

The borough accountant (Mr. H. M. Stevens) has also reported upon 
the financial aspect of the question, and states that if the proposals 
respecting the abolition of meter rents were acted upon there would be 
an immediate loss of revenue of about £1.200 perannum. He had tested 
а nuniber of accounts of customers charged on the scale in force under 
the maximum demand system, with a view to arriving at some conclusion 
as to the number of such customers who would be likely to change over 
to the flat rate, in the event of the abolition of meter rents, and he соп- 
cluded that comparatively few of them would change over, probably 
only between 10 and 20 per cent. In some cases there would be small 
gains to the undertaking in respect of the charges for current supplied, 
to set against the losses incurred by dropping the meter rentals, but the 
compensating items of that nature would be trilling in amount and of 
little moment. The abandonment of meter rents must, therefore, be 
held to involve а clear loss of not less than £1,200 a year. For new 
customers the undertaking would, in future, have to provide the capital 
for new meters without any specific return in the shape of rent. At 
present the rent charged represented over 10 per cent. on the outlay. In 
addition to the loss of meter rent, there would be decreased revenue from 
power supplies (if not made good by consequential additional sales) of 
£367, making a total loss of £1,567. Mr. Stevens further pointed out 
that it should not Бе overlooked that the redemption period sanctioned 
for the loans borrowed under the provisions of the Brighton Corporation 
Act, 1900, was 40 vears; and that the several sinking funds in respect of 
the loans were each of them calculated for the full term allowed. While 
а 40 year redemption poriod was not excessive for loans for land and 
buildings, nor perhaps for mains, it undoubtedly was for borrowings for 
| electrical machinery and plant, for which а 20 year period would be more 
appropriate. The outlay for the last-named purpose under the act, up 
to the end of the last financial year, amounted to £195,548, and if the 
sinking funds in respect of the loans raised to defray that expenditure 
were calculated so as to redeem them in 20 years instead of 40, ап addi- 
tional charge of €4.729 would be incurred, which was nearly equivalent 
to last year's surplus income. Не thought it desirable either (1) that the 
annual sinking fund contributions should be increased. Бу such an 
amount as would provide for the redemption within 20 vears of the loans 
for machinery borrowed under the 1900 Act. ог (2) that an equivalent 
sum should be annually appropriated to reserve in addition to whatever 
amount it might be deemed prudent to set aside for risks and eontin- 
gencies. He was not able to state whether or not the natural expansion 
of revenue would allow of that provision being made for the current year, 
and would a!so admit of the proposed alterations of charge (involving for 
the remainder of the year a reduction in revenue of about £850) being at 
once brought into force. 

After considering the reports, the Lighting Committee decided to 
recommend the Council to acquiesce in the course they had adopted by 
resolving that the resolution. passed Бу the Committee on Aug. 28, 
abolishing existing charges for meter rents, except in the case of con. 
sumers upon the maximum"demand system, and directing that the tariff 
of charges approved by the Council on April 16, 1908. be amended 
accordingly, be rescinded. They also resolved that the resolution passed 
by them on Aug. 28, approving of the recommendations contained in 


>. —— 


Mr. Christie's report of Aug. 2. with reference to the eharge for electricity 
for power, and directing that the tariff of charges approved. Бу the 
Council on April 16, 1908, be amended tn accordance with such recom. 
mendations, be also rescinded. In regard to the charge for electricity 
supplied for power, heating and cooking to premises within the borough 
fitted with a lighting installation of not less than six 16 ep. lamps, they 
recommend a rat? of Id. per unit, and that the tariff of charges for the 
supply of electricity approved. by the Council on April 16, 1998, be 
amended accordingly. . 

The Lighting Committee have resolved to obtain power to supply 
electricity in the urban districts of. Portslade-by-Sea, Southwick and 
Shoreham-by-Sea, subject to the consent of the local authorities of those 
districts. 

Мг. Cecil C. Fowler, deputy manager of the electricity works at 
Brighton. has resigned in order to take up an appointment in India. ‘tne 
Brighton Lighting Committee have decided, in. view of Mr. Fowlers 
19 ven rs good service with the Corporation, to grant him leave of absence 
until Christmas next, his resignation taking etiect as from that date. 

Mr. John Christie has been organising an exhibition of el«ctric Пре, 
motors, domestic appliances, &c., in the entrance hall and corridors of 
the Aquarium. The exhibition will be formally oped by the Mayor 
to-morrow afternoon. 


Burnham.—The Council have adopted à recommendation of the 
Eleetrie Light Committee to apply for a provisional electric lighting 
order, and thus exclude a company. 


Donaghadee.—The Council have decided to establish electricity 
works, and the Board of Trade have been asked to allow the use of 
overhead cables. 

East Ham.—The accounts of the electricity department for the 
year to March 31 show capital expenditure £128.993 (increase 
£2,035), of which £32.235 hes been repaid. 

Revenue was £25,476 (compared with $23.60] in previous year). gross 
profit was £11,308 (£10,503), and net profit £2.135 (£2.003). Units sold 
were 3.440,197 (3.088.386). The maximum load was 1.627 Kw. (1.500 kw.) 
and the load factor 27:3 (26-4). Fuel cost 0-46d. (0-464.) per unit sold. 
Total works costs were 0-784. (0-774.), and total costs (exclusive of capital 
charges) 0-09d. (0-094. ). 

The tramway accounts show capital outlay £191,202 (increase £4,682), 
of which £43,419 has been repaid. Revenue was £55.285 (£53,287). the 
gross profit was £7,668 (£12,171). and the net result of the vear's working 
a deficit of £4.647 (against a surplus of 1.167). Power (purchased from 
electricity department) cost 1.874. (L-804.) por car-mile, and total 
operating costs were ld. (1-03d.). Passengers carried were 17.668,01] 
(16.059.912). car-miles run 1,348,056 (1,303,753), and units used 2.022.084 
(1.825.251). 

The report of the engineer and manager, Mr. W. С. Ullmann, ex plains 
that the deficit on the tramways is practically all accounted for by extra- 
ordinary ex penditure on permanent way maintenance and cara. 


Eccles.— The electrical engineer (Mr. Н. W. Angus) has reported 
on the supply of electricity to the municipal houses in Corporation- 
road for tlie year ended Sept. 30. 

The report states that 1.150 units were consumed, and the income was 
£14. Vis. Hd... which was paid over hy the Health Committee to the 
electricity department, while the former had received from their tenants 
an income of £15. Os. 6d.. and therefore there was a slight profit on the 
transaction, "This result. Mr. Angas states, which is à repetition of the 
satisfactory results obtained during the previous 12 months, strongly 
demonstrated that the cost of electric light need be no obstacle to its 
general adoption in small houses. Tne cost of lamp renewals, which 
were paid by the tenants, worked out at Is. 8d. each, 


Erith.—^anction to a loan of £7.671 for electricity supply has been 
applied for. 


Fleetwood.—The Council have opened showrooms for the exhibi- 
tion of electric motors, electric light fittings. cooking and heating 
apparatus. бос, 


Glasgow.—It has been remitted to the Tromweys Committee to 
consider and report as to the advisability of arranging. by way of 
experiment over the tramway system for three months, that two 
stages be given for 1d. 


(London).—The 
Tuesday last decided to senction a loan of £15,000 to 
the Borough Council, repeyable within eight years. for the 
conversion of the whole of the publie inesndescent gas to incen- 
descent electric lighting. The estimated cost. including cables. lamp 
fittings, switches. &c.. is 515.051 (or £6. 12x. 6d. per lemp for 2.212 
lamps). and the Committee are advised that the period proposed 


for repayment of the loan is well within the life of the works. 


Hampstead London County Council on 
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Hastings.—The Electricity Committee have been authorised. to 
provide addition’! coal storege eccommodation at the electricity 


works, 
Heckmondwike.—-At the last meeting of the Council the agree- 


ment with the Yorkshire Eleetrie Power Co. in regard to supply of 


electricity in bulk was confirmed. 

Holmfirth. The Council have decided to appiv for а provisione! 
electrie Пери order, 

Itchen. Th? С нлей have cocked Messrs. Lacey & Siller to prepare 
a report on electricity supply. 

Linlithgow, —- Mr. Geo, Balfour will apply for 5 provisional electric 
lightiug order for Linlithgow., Bzthgste. Bo ness and Capriden. 

L.C.C. Tramways. - Stepney Council has asked the other London 
Borough Council to 2 ist. in resisting the proposal of the Т.С.С. to 
reek Porlismeit»ry suthority to permit the use of the overhead 
syscem for the Wes Indis Doeks to Cassland-road (Hackney) horse 
tramways. notwithsdanding thet the oithorisztion of the borough 
eounetls in whose boroughs the tremwevs sre laid have not been 
obtrined. as provided by see. 23 of the LECC. Tramways (Electric. | 


Power) Aet. 1900. 


London County Council.---On Tuc d»v the adjouraed report of the 


Highways and Improvements Committee was submitted. recom- 
mending thit горбе мет Le mede to Perlainent for authority to 
eonstru Е tremways from Southwark-strees to Cheapside in connec- 
tion wih the proposed St. Роч Bridge being built Һу the 
Согрога нөл.  Perticulers of the propose! have elresdy been 
publiehed.---This wes ody sarned. | | 

Suhb-sPabon at Ган. Жа! газ Highways Committee submitted their 
adjourned report, recommending the expenditure of £15,000, £3,500 and 
£25,000 for the equipment of the proposed tramway sub-station at 
Vauxhall. 

Tramways at Woolwich. —It was agreed to apply to Parliament for 
authority to reconstruct the existing horse tramways from Chapel-street 
to the Woolwich Free Ferry for electric traction, at an estimated cost of 
£18,490, 

Queues tor Tramway Passeng rs.—It was also agreed to apply for 
authority to enable the queue system to be enforced in connection with 
the conveyance ef tramear passengers, 

Maldens and Coombe. —The formal inzuguration of the electricity 
supply of this di*triet took place on Seturday. The chetrman of the 
Lighting Committee, Sir Chs. Davis, switched on the current. 
Supply is ¢sken from Wimbledon Corporation. 

In the cours of the proceedings Councillor D. Stuart, chairman of the 
Wimbledon Electric Lighting Committee. said that there had been а good 
deal of ditliculty in getting the electric hight into the Maldens and Coombe. 
He thought they could have taught the Americans a good lesson in that 
particular. undertaking, for. after they obtained the order, within 25 
working days they had installed the light in New Malden. И was only a 
few lamps, certainly, but there were not many Corporations in England 
er Amerien who could have done the work so expeditiously. They 
owed a good deal to their electrical engineer (H. Tomlinson Lee) and his 
assistants for the loyal way in which they had carried out the work. for 
very hard work it had been. The work had been done in a permanent 
manner. They had Пан 10.000 yds. of single conduit, 7,000 vds. of 
eht. cable, 2.000 yds. of ordipary h.t. and over 2,000 yds. of lt. eable, 
besides телш the little model dwelling at the back of the municipal 


buildings ard another sub-station. 
The formal ceremony of switching on the current then took place. 


Marylebone (London).—.A discussion arose at last week's meeting 
of the Council as toa supply of electric current being given gratis with 
the object of obtaining an independent opinion on the electrical 
cooking apparatus they were supplying. and on the uses and advan- 
tages of thet method of cooking. 

The chairman of the Electric Supply Committee (Dr. J. Hopkins) 
said Dr. Вокепћат had consented to use one of the apparatus for the 
test. The apparatus was lent to him, and that was the extent of the 
" free" use of current. He was not aware of sundry consumers having 
а eupply for nothing. But in order to compete with success with the 
gas company, who were prepared to fit up a consumer's house for 
nothing, the Electricity department pushed the sale of current by 
loaning apparatus and doing wiring free. The result had been satis- 
factory, 

Mean Fraud.——.At the West London Police Court last week a man 
nemed Stubbings was sentenced to six months’ imprisonment for 
obtaining money by false preiences. Tt was stated that prisoner. 
pretending that he was getting up a holiday fund club at the Ham- 
mersmith works of the Robertson Electric Lamp Works. where he 
was a foreman in the mschine room. obtained nearly £40 in weekly 
contributions from working girls. The evidence disclosed a really 
wicked system of fraud. apparently deliberately conceived, and the 
severe punishment was well deserved. The company's name was 
brought in, but was used entirely without authority. 


Metropolitan Association of Tramway Managers.—4 meeting of the 
members of this Association was held at the Municipal and County 


Club. Whitehall-court. London. SW.. on 20th inst.. when there 
were present Messrs, А. H. Stanley (man. director. London Electric 
Railways and London United Tramways). chairman of the Associe- 
tion; Н. E. Blain (West Ham). А. Coveney (Erith), W. C. Ullmann 
(East Нат). F. Schotield (Leyton). €. Mittelhausen (Bexley Heath). 
W. Murray (Walthamstow). W. E. Hammond (Metropolitan Eleetric 
Tramways) and T. В. Goodyer (Crovdon), hon. seeretary. Apologies 
for inability to be present were received from Messrs, Pott. (Metro- 
politen Eleetrie Tramwavs). H. Le Howard (Barking) and А. V. 
Mason. (South Metropolit:sn. Tramweys). — Messrs. Stanley and 
Goodver were unanimously re-elected to the offices of chairman and 
hon. seeretiry respectively, end the following were elected members 
of the Association: Messrs. И. А. Knopp. general manager London 
United Tramways, and S. Dudmon, menaver Dartford Light Rezil- 


wavs. Various matters were discussed end action taken in regard 


thereto, 
Navan.-——A proposal to borrow £5.000 for eleetricity works has been 
d journed for 12 months. 


Oxford.—On Monday the Council eonsidered. à. eommunication 
of the National Eleetrie Construction Co. as to the construction of 
electric tramways in the city. 

The company possess tramway powers, but the lines must be eon: 
structed by 1912. and the manager (Mr. W. B. Сом ню) wrote potting out 
that financial conditions during the past year or (yo had made it сх. 
tremely difficult to finance enterprises in this country, and that this 
factor, in conjunction with the strike fever prevalent during the last I8 
months, had made investors afraid to invest in local securities, 

The Tramways Committee, who had considered the company's г. 
recommended the Council to empower them to negotiate vath the com- 
pany on the basis of an overhead svstem throughout, without prejudice 
to any of the existing rights of the Corporation, 

In the discussion strong objection was taken to overhead wires in the 
centre of the сих, and particularly in High-street, and it was ultimately 
resolved by 46 votes to 6 to decline the company’s proposal, and to abide 
by the terms of the existing contract, which provides for a combined 


conduit and overaead system. 


Rail-less Traction.— Brighton and Hove Corporations are recom- 
mended by committees to promote bills in Porli» ment authorising 
the eonstruction of tramways on the reil-less method. exch agreeing 
to give the other running powers over its system. The Brigoton & 
Hove Omnibus Co, obtained powers this veer to run a reil-less trac- 
tion service from the eastern boundary of Brighton to Rotüngdeesn 
às an experiment. 

In connection with the proposed introduction of ге traction in 
Edinburgh, а sub-committee of the Edinburgh Tramway Committee held 
a conference on Friday last with a deputation from Leith Corporation. 
It is reported that the conference was of a satisfactory character, The 
deputation from Leith looked favourably upon the scheme, and es pressed 
a desire to associate themselves with Edinburgh Corporation во far as 
the inter-urban lines are conceraed. 


Railway Inquiry Report.—The Royal Commission on the working 
of the Railway Conciliation and Arbitration Scheme of 1907 issued 
its report on the 20th inst. 

The report. which is unanimous, gives th: details of the circumstances 
under which the inquiry was undertaken and also the views of both sides 
as to the working of the scheme, бо. 

In regard to the question of the recognition of the trade unions it is 
stated, with their great responsibilities the companies cannot and should 
not be expected to permit any intervention between them and their men 
on the subject of discipline and management. On the. other hand, 
friendly relations between companies and the represeniatives of unions 
have been fonnd in practice both convenient and useful. and а more 
general adoption of this method of negotiation would (the Commissioners 
consider) be helpful to both parties, For the amendment of the present 
scheme they make the following, among other, suggestions :— 

That the preliminary procedure should not only be maintained but 
facilitated. 

The Sectional Boards should b» preserved, with some addition to their 
powers, and the Central Board abolished as redundant. 

As to the grouping of grades, the number of sections on any one railway 
system should not exceed eight. 

The Conciliation Boards should sit at intervals of six months, and the 
agenda paper should be agreed upon and signed by the secretaries of both 
sides, 

Either side, by 14 days’ notice, may ask for a special meeting. 

А chairman, to be chosen from а panel. prepared. by the Board of 
1 rade. should be available for each Board. He should be selected by the 
Conciliation Boards, or. failing agreement. by the Board of Trade. 

As to the matters to be placed upon the agenda paper, the decision of 
the chairman should be final. 

Agreements arrived at by the Board should have validity for 12 months, 


and thereafter till amended, superseded or nullitied. 


All existing agreements and awards should remain in force until July, : 


1912, and thereafter also until amended or nullified, 
The amended scheme should remain in foree till Nov., 1914. and there. 
after be subject to revision as regards any company by 12 months’ notice, 
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The men should be free, if they think proper, to combine in the same 
person the duties of secretary and advocate at all meetings of the Соп- 
ciliation Board, and should be at liberty to appoint as their secretary any 
suitable person, whether an employé of the company or not. 

The settlements by conciliation should be final. They should be тай", 
if possible, by the Boards alone without a chairman, but, if conciliation 
fails, by bringing in a chairman. 

The above recommendations are embodied by the Commissioners 
іп & new scheme, which they suggest should take the place of that of 
1907. 


Salford.— An unopposed inquiry we3 held on Mondzy into the 
Council’s application for sanction to a loan of £2,025 for the purchase 
of additional plent for the Pendleton electricity works. 

The Electricity Committee have considered a report of 
Мг. С. D. Teite with reference to the generating plant gt the 
Frederick-road electricity works, and have decided to edopt scheme 
"A" contained therein, which provides for the alteration of the 
existing engines and the provision of two turbo-generator sets, &с.. 
at a cost of £35.000. 

Application has been made to the L.G. Board to a loan of £15.500 
to cover the cost of the two turbo-generator sets, бе. The work of 
altering the engines is to be carried out by Messrs. Browett. Lindley & 
Co. Tne Committee have also decided to enter into a three years 
agreement with Mr. C. D. Taite to act as a consulting engineer, at a fec 
of £250 per annum, plus travelling ex penses. 

Sheffield. —The electric supply department is to replace the present 
erc lamps in two of the bays of the Corn Exchange Hall with metal 
filament lemps of 400 c.p.. fitted with Holophane reflectors, end if 
satisfactory they will be used throughout the building ; otherwise 
500 c.p. will be installed instead of 400 c.p. lemps. 

St. Helens.— The Girls’ Institute at Parr is to be wired. 


Selby (Yorks).— The Council, whieh possesses an electric lighting 
order. has decided to oppose г proposed application by a company 
for an order. 

Stoke Newington (London).—-The new sgreement with the North 
Metropolitan Eleetrie Power Supply Co. will come into operation in 
March. 


Swanage.--The Board of Trede have decided to extend the period 
of the electric lighting order until June 1912. 


Tramear Accident.—A serious accident occurred on the system of 
the Stalybridge, Hyde. Mossley & Dukinfield Joint Tramwey ond 
Electricity Boards on Friday lest. 

It appears that a car left Mossley at 5 a.m. to go to Stalybridge and got 
out of control where the descent of a long. steep hill begins, failed to 
take the curve at the station and left the lines. It toppled over into the 
railway cutting 30 ft. below. The саг, a single-decker, was completely 
wrecked. Five passengers and the conductor succumbed to their 
injuries, and five other passengers were seriously injured. 

Col. Vox Donor opened a Board of Trade inquiry into the accident on 


Tuesday. It was stated that the car was equipped with two magnetic 
brakes. There were 14 passengers. 


Mr. W. HARDMAN, a passenger, said he noticed that when the car 
started the speed was higher than usual. The driver subsequently put 
on his hand brake, but it had no effect in checking the speed of the саг. 
He estimated the speed was about 40 miles an hour. He jumped off the 
footboard and was injured. 

Mr. J. 5мітн, another passenger, said when the speed of the car in. 
creased the passengers were "all in a maze " and women were screaming. 
The conductor tried to get into the car to getsome sand. Witness got on 
to the step of the car, and held on to the standard until just before they left 
the rails, and then jumped off. Whilst they were descending the hill the 
driver was trying to apply his hand brake. 

Мг. Н. L. WHITEHEAD said he saw the саг as it was running away, he 
being on the up railway platform. He knew that a train was signalled, 
and he shouted to a man, who ran up the line to stopit. The speed at 
which the car was coming down the road was very high ; he never remem- 
bered anything like it. 

Evidence was then given by drivers who had had charge of the саг 
previously that it was in perfect order, and Mr. В. Blackmore, the chief 
engineer, said the car was purchased in 1904, and was thoroughly over- 
hauled in August last. In September four new brakes were provided, and 
the car was regarded by drivers as a good one. The car was one which 
was known as a hilly route car, and as such had special attention, the 
magnetic brake being examined daily. After the accident he found that 
the flanges were in perfect condition. The condition of the brakes showed 
that the magnetic blocks or clippers had been on the rails when the car 
was going downhill. He tested every connection and found them all 
perfect. He could find nothing defective in the condition of the mag- 
netic brake. With regard to the hand brake, the blocks had lost half 
their life, but were still serviceable for another six weeks. 

The inquiry was adjourned until Driver Houchin is in a condition to 
give evidence. | 

Warrington.—The borough electrical engineer (Мг. F. У. L. 
Methias) hes drawn up a scheme for arc lamp hiring for outside shop 
lighting. 

The scheme is based on the lamps being alight for 670 hours per annum, 
and repayment of capital cost of lamps and wiring is to take place in five 
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ELECTRICITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
{п the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. А complete Index 15 included. 


years. Establishment and maintenance charges are put at 10 per cent., 
and as a 12 months’ guarantee is always obtainable this reduces the main- 
tenance period on the assumed life of the lamps to four years. The cost 
of carbons and trimming is based on 670 hours! burning per annum, with 
an allowance of 25 per cent. for wastage and breakage and 5 per cent. 
profit is added. The following sizes and types of lamps are suggested : 
500-watt enclosed are lamp, 900 c.p. approximately (minimum of two), 
£4. 10s. each per annum ; 4J-umpere flame arc, 1.200 c. p. approximately 
(minimum four), £4. 73. each per annum ; 8-ampere Нате are, 2.500 c.p. 
approximately (minimum four), £5. 12s. per annum. 

The Electricity Committee have adopted Mr. Mathias! suggestion, and 
they have also authorised the engineer to supply fittings (under sec. 27 of 
the Warrington Corporation Act. 1911). provided he does not. advertise 
the sale of fittings or enter into competition with traders. 

The Committee have agreed to supply current for the working of the 
proposed new Sankey Canal Bridge. 


West Ham.— The Borough Engineer h»5 reported that the cost of 
constructing a double line of tramwey from the Council's trsmwoy 
t^iminus to the terminus of the Leyton Council tramwevs would be 
£19.00, and the cost of the overhead equipment about £1.500, and 
the eost of maintensne? of the widened roadwey exclusive of the 
tremway. but including lighting the road with are lamps, would be 
about £600 per annum. 

The Electric Lighting and Tramways Committee recommend that pro- 
vision be made in the next Parliamentary Bill for the construction of a 
double line of tramway from Forest Gate to the ©“ Green Man." 

On the advice of the Legal and General Committee, powers to deal with 
the undermentioned matters will also be sought in the next Bill: (1) To 
adopt a fixed price lighting scheme for the electricity department : (2) to 
enable the Corporation to form а working balance for tho electricity 
undertaking. The L.G. Board would have granted а provisional order 
dealing with the matter on the condition that the Corporation should 
accept audits by the district auditor. but this was refused by the Council. 
If a clause for this purpose is inserted the borough electrical engine +r (Мг. 
H. H. Couzens) suggests that it should be wide enough to cover the under- 
taking generally, including the sales department, also to allow for the 
fixed price light schem^ if adopted. 


Wireless Telegraph Notes.— According to the ‘“Stenderd.” the 
negotiations between the Colonial Office end the Merconi Wireless 
Telegreaoh Co. in regard to & scheme for '* encircling the Empire with 
wireless telegraph ststions " are approaching completion. Accord- 
ing to our contemporary helf г, dozen new stations ore to be erected 
shortly end many others gre to follow in order to meke the scheme 
complete. The route to Бе observed in the wireless cireuit, ulti- 
metely decided upon is a matter which the Government cre to 
determine. 

The meteorological observatory on Germeny's highest mountzin. 
the Zugspitze (9.711 ft.). in Beverie. hes been fitted with ¿n equip- 
ment for wireless telegraph communiestion. 

According to а report from Cullercoats, near Newesstle-on-Tyae. 
g series of experiments has recently been conducted there in long- 
distance communication. The object of the experiments wes to 
test the Poulsen system of high-specd wireless telegrophy. For 
several days messages were exehsnged between Cullercozts and о 
station in Denmark. over 500 miles dist^nt. ond it is st^ted thet some 
of the messages were transmitted ot & speed of over 200 words рег 
minute. | 

In the report of “ Lloyds’ Register of British and Foreign Shipping" 
for 1910-11 it is stated that the increasing extent to which wireless 
telegraphy end submarine signalling sre being used in pessenger 
steamers is shown by the fect thet there are now recorded in the 
Register Book 1.013 vessels fitted with wireless telegrephie installa- 
tions, and 566 with submarine signelling apparetus. 

It is 2nnounced that the Australian Post Office has issued wireless 


telegraph regulations which provide for the issue of generel licences 


st 2, cost of 5s. each for ships registered in Australie, end of 21s. for 
licences for experimental purposes. 

According to the regulations the appliances on ships are to be worked 
in such a way as not to interfere with the naval ar military signalling or 
the transmission of messages between other wireless telegraph stations, 
and, except by permission of the Commonwealth Postmaster-Genera lb. 
wireless telegraph appliances in any Australian. British or foreign ship 
(other than a ship of war) are not to be worked while the said ship is in 
any harbour or any territory of the Commonwealth. Power is given t» 
the Governor-General to prohibit the use in cases of emergency of 
wireless telegraphy on board foreign ships in territorial waters. Алу 
officer in command of any ship of war in the Imperial or Colonial Navy . 
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or in command of any part of а defence force, is empowered to take 
possession of the wireless applianees of any ship or any experimental 
apparatus, and to use them in the King's service. He may also direct 
the lieencee ог person in charge to submit any or all messages received 
or tendered for transmission or delivery. ©“ Reasonable compensation | 
ік to bo payable for damag’ caused in th» exercise of these powers, 


Woolwich.— Under sec. 29 (2) of their electrie lighting order, the 
Council are required. 2t the end of the fifth complete year's working 
of the electricity undertaking. to reconsider, end if necessary to 
adjust. the chores for electricity supply, so that, so for as is reason- 


гу practic ble, по rete will be required for defraying the future 


expense of the underte king during the next three years. 
The Electricity Committee. report that the fifth. complete financial 


year expired in April last, and they point out that from time to time the 
The result of the policy of reducing the charges 


price has been reduced. 
had been to considerably increase the number of consumers, and to 


increase also the working profit. from £1,208 т 1908. to £3.942, the 


increase in the profit for the past year being nearly £1,050. The Com- 


mittee think that if any revision of prices is necessary for the purpose of 


the clause referred to it would be in the direction of a reduction, and not 


an increase. À 
repayment of the heavy loan charges. They are, therefore, of opinion 
that it is unnecessary te revise the seale of prices, and they recommend 
accordingly. 

ће Council has adopted this recommendation. 


Workhouse Lighting.—Ferchem Guerdiens heve s pointed a 


committee to report upon the lighting of the workhouse premises, 


Electrice current wes started et the Haslingden workhouse lest 


week, Supply is taken from Rewtenst:ll Corporation. 


Electro-Harmonic Society.— During the smoking concert which 


wes held on Fridey evening last, the hon. see.. Mr. W. E. Lene. was 


presented. with а handsome set of table cutlery in a polished welnut 
cabinet. The chairman, Мг. В. Кгуе Grey. in making the presen- 
tation, referred to Mr. Lane's recent entry into the bonds of matri- 
топу, ond seid this event efforded them the ocession for presenting 
him with a small token of the respect, and regard of the members of 
the Electro-Harmonic Society. for whom Mr. Lane had worked in a : 
honorary es pacity for over 10 years. Мг. Lane. in accepting the 
gift, thenked the contributors, and essured them of his pleasure т 
the work which he wes eble to do for the society. апа which hed 
grown so setisfeetorily during the pact decsde, The membership. 
he said. hed increased from about 300 to over 600 т thet time. 


COLONIAL AND FOREIGN NOTES. 


Argentina.— The ceremony of commencing the excea vation work 
of the underground tramway system et Buenos Ayres, which is to 
be coastrusced by the Anglo-Arg -ntine Tremweys Co., was performed 
by the Minist rof the Interios (Dr. Ind усею Gomez: оз Sept. 14. 


Lad 


Australasia..— Tho '* Austrelien Mining Stendeard кс ез thet e 
branch of the Institution of Mining Electrical Engineers hes been 
formed ct Mount Morgen (Queenslend). Capt. Rieherd, generel 
miser of the Mount Morgan Gold Mining Co.. and Messrs. Roberts. 
Oc kley. Lee, Stopford. Young, Milne and Sewell lis ve been zppointed 


2 committee. 

The repore of the Royal Commissioa ол Melbourne Suburb: 
Tr:mweys. which ws: presented to the / Victoris Parliament 
rovently, rccommoended — 

(1) Tae purchase of the Melbourne Tramway Co.'s system; (2) the 
creation of a Municipal Tramway Trast for the whole of the metropolitan 
tramvay system; (3) that the cable tramways be converted to electric 
traction (on the overhead span wire system), as extensions from the 
existing Cable termini and over-crowding of the routes necessitate ; (4) 
that the suburban railways be electrified; and (5) that an up-to-date 
Stats power station be erected to provide electrical energy for railways, 
tramways and for all public and privat? purposes, lt is suggested that 
a power house of 90,000 н.р. capacity be erected by the Railway Com- 
missioners, The cost of converting the horse and cable lines and con- 
structing 80 miles of additional track is estimated at $2.550.718; but if 
power were supplied from the proposed State power house this figure 
would be reduced. by &170.000. The capital cost of the Melbourne 
Tramway Co.'s undertaking is £1.705,794. 

The Commissioners advise that the whole of the metropolitan tram- 
ways should be vested in and controlled by a Greater Melbourne Council, 
and that, pending the ereation of such а council, the creation of a Тгат- 
ways Trust of 12 members ія proposed, and also some tribunal which 
shall proteet the suburban railway traffic from undue and unnecessary 
competition on the part of the tramways, the Railway Commissioners 
to have power to object to any tramway fares and routes which they 
consider damaging to the railways. Recommendations follow as to the 
order in which specitic routes should be electrified and which ext»nsions 
should be first undertaken. The Commissioners are persuaded that th: 
Suburban railways are not now conducted at a loss. 

т June. 1908, Mr. C. Н. Merz estimated the capital cost of electrifying 
the suburban railways at £2,227.050, and amended estimates, placed 
before the Commission, reduced this to £2,128,800. Amongst other 


The charge upon the rates is wholely occasioned Бу the 


recommendations with respect to the suburban railways, it is proposed 
that the Flinders-street. viaduct be duplicated, and that the hine from 
South Yarra to Caultield be duplicated and re-graded ; that level cross. 
ings be abolished, except on unimportant streets; and there also when 
railway considerations demand it; and that leading railway officers from 
time to time visit Europe and America to study and report upon the latest 
methods and developinents. 

Before deciding upon the system of electric traction to be adopted on 
the suburban railways a report is to be obtained from an electrical 
епитеег. 

The revenue of the Adelaide Municipal Tramways Trust for the last 
half-year was 122.053, and the gross profit £20,876. 

Melbourne Council recently adopted the following new tariff for elec. 
tricity supply: Private ligating flat rato, 34d. per unit up to 3.000 units 
per month, and 3d. for all in excess (a reduction of Id. on the first 2.000) ; 
maximum demand, 64. and Lid. (instead of 7d. and 2d.): power and 
heating, 2d. and $4. (instead of 21d. and 1d.) ; private are lamps, annual 
charges based on current at 314. per unit (instead of 43d.) ;: street are 
lamps, £16. 10s. por annum (instead of £22); ineandescent, £4 (instead of 
£5. 5s.), and reductions, proportionate to those set out above, for supplies 
to municipal buildings. ‘The total reduction of revenue, assuming the 
same demands as in 1910-11, will b: £22.601. 

During the vear ended July last Launceston (Tasmania) municipal 
electricity department made а net profit of £3.897 (an increase of £400 
over the previous vear). 

A proposal has been placed before the Narrandera Council (N.S.W.) by 
Messra. Wise Bros. to supply electric current to the Council at 414. per 
unit, with a minimum of 22.000 units per annum, the contract to be for 
15 years, and the Council to supply cables. poles and lamps. Messrs. 
Lincolne & Me Dougall hive been asked to report on the offer. 

Мг. H. G. Such, general manager of the Union Electric Со. of Australia, 
who has just returned to Svdney after a tourin South and West Australia, 
says the electrical market in. Perth shows signs of increasing activity. 
Over £250,000 worth of buildings are in course of erection in Perth. | 

Germany.—. Consuler report on the trade of Leipzig district. 
for 1916 states that the porcelein and stoneware industries did not 
have г very successful year. Technical апа electrieel porcclzin 
articles were rather more in demand st the end of the yezr. but prices 
were depressed. — Russis was the principal purchaser of steam engines, 
Npain bought tool machines, but the United States competition in 
this kind of mechine is much felt by the Germen menufecturer, 
Mechines for making bell pushes were extensively exported to l'rznec 
end Russia. The export of mechines, including motors. &е.. during 
1910 increased by some 77.880 tons. valued at £5.000,000, while the 
import made very small progress. The expected improvement in the 
steam boiler industry did not come, largely owing to the inersasing 
populerity of steem turbines, oil motors and overherd hydro-cleetrie 


Motors, on the contrary, were populèr, end elmost all motor 


power. 
Menu- 


factories were well employed 2t good end even rising prices. 
fecturers of dvno mos hed a sctisfectory veer. the seles of electrical 
mechines improving towards the end of the yeer. The French terit? 
on mechines rendered export to that country diflicult. Less busi- 
ness was done in Germany itself during 1910 by the equippers of 
electric light end power stations, but the foreign trade improved. 
South Americ», end especially the Argentine Republic, being good 
customers. Russia also gave good orders, but the customs eondt- 
tions сте unsatisfactory. and г further rise in the duty on electricz| 
articles is expected. Setisfectory business was done by the builders 
of overhead electric reilways, andin clectric crenes and conveyors. 

А report on the Bavaria district &uys an exhibition of electrical ap- 
plances was held in Munich during the summerof 19110, 120 German firms 
exhibiting electric cooking utensils, medical and heating apparatus, 
agricultural machinery, &с. The Bavarian engine and machinery works 
complain that a steady development of their trade is much hampered by 
growing burdens of all kinds, such as heavy taxation, high freight taritis, 
and increased demands made on behalf of the workmen's welfare, insur- 
ances, housing, «ес. Large Bavarian gas-driven machines and cranes 
find no market in South Germany at all, and they must be sold in the 
north of the empire. Such a large concern аз the Maschinenfabrik 
Auysburg-Nuremberg, with a stock capital of £617,000, which for the last 
three years paid a dividend of 191 per cent., their net profits having 
amounted in 1908 to £157,050. in 1909 to £159,900 and т 1910 to £16].170, 
eontem plate—in spite of this prosperity —removing part of their plant 
and hands to Duisburg, on the Lower Rhine. where the North German 
market ia closer and taxation lower, where raw materials are cheaper, and 
communications by rail and by water are more numerous than in Bavaria, 
The Bavarian electrical works, the most important of which are nt 
Nuremberg, report highly satisfactory business for 1910. There is, how- 
ever, ап enormous over-production in Germany in general, and in 
Bavaria in particular, of electrie light appliances, chandeliers, &с. Tne 
Bavarian cable works report that their trade with the British colonies is 
declining, whilst that with the German colonies is not yet considerable 
enough to make up for this loss. 

The Bavarian Ministry of Communications have reserved to. them. 
selves, for the purpose of electrification of the State Railways, the exclu- 
sive use of seven distinet sources of water. power—viz.. those obt unable 
from Lake Walchensee, and from the rivers Bar. Alz. Lech, Her, Saalach 
and Inn. The rest of the water. power belonging to the Bavarian Govern. 
ment, amounting to about 500,000 H.P., which includes the rivers Danube 
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and Loisach, will be at the disposal of private enterprise. It is-con- 
sidered that, even if this power is fully utilised, Bavaria will not be able to 
produce an amount of electrical energy equal to the average of the rest 
of the German Empire, which is stated to be 15kw. per head (Bavaria, 
10 kw.) The differences between the Bavarian and the Austro-Hun- 
garian Governments respecting the use for generating electricity of the 
river Ache and of the Achensce, on the frontier, which together would 
yield 44,000 н.р., have not yet been settled. These water-courses, rising 
on Austro-Hungarian territory, flow into Bavaria and the Government 
of the latter country contend that Austria- Hungary has no right to claim 
the sole use of this power. whilst the Government of the Dual Monarchy 
argue that every country may unreservedly dispose of such water-couraes 
as are within its limits. Tne water. power of the river lsar is now being 
used in Munich to the amount of 2,500 н.р. т over ТОО works, of which the 
municipality own eight and the Government four. The Bavarian Home 
Office grint^d in 1911 to a private firm the concession to utilise the water- 
power of the river Ammer between Unterammergau and Ammersee, а 
lake in the neighbourhood of Munich. Tne water-power obtainable is 
estimated to be about 28,000 m.r. Another important. undertaking of 
the same kind will be the Leitzach works in Upper Bavaria, utilising the 
waters of the river Leitzach and of the Neehamer Lake. The works. of 
about 10.000 n.p.. will provide four large districts with electric light and 
power, The Bavarian Government—in order to prevent parishes wishing 
for the introduction of electrie power being charged too high rates by 
private firms—offer the free advice of their official experts, who also 
invite tenders and examine those submitted. Great efforts are being 
made to introduce electric ploughing in Ravaria, and a society has been 
formed to undertake trials and arrange for the supply of power (provided 
hy the Amper works near Munich). ‘The trials made near Munich proved 
most successful, and will probably lead to the general adoption of electric 
ploughing wherever the requisite power is available. 


Italy.—The Soc. Italisns di Industrie Elettriche, Spezia. heve 


obt*ined permission to construct 2 standerd gauge clectric tramway 


to Muggiano, forming an extension of their line from Chiodo to 
Spezia. 


Norway.—The U.S.A. Consul at Christiania, sava the Kristienia 
Elektriske Sporvei (of No. 21, Velkyriegade, Christiania) propose to 
make a tunnel end construct therein an extension of their street 
electric tramways. | 


Turkey.—A consular report оп Salonica for 1910 states that the 


erection of the power stetion for electricity supply at Uskub is about 
to be begun. 


Vienna.—It is reported that negotiations ere proceeding in reg»rd 
to the electrification of the Vienna City & District. Railway and the 
construction of an underground railwey at Vienne, end a scheme has 
been submitted by a French group of financiers, headed by the 
Société Centrale des Ban ques de Province end the Omnium Lyonnais 
des Chemins de Fer et Tramweys. The letter company constructed 
the Paris North-South underground railways. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Tenders are invited up to Dec. 20 for the supply of one branching 
multiple magneto switchboard at Broken Hill to the Postmaster- 
General’s Department in New South Waves. Tender forms and 
specification from the Commonwealth Offices, 72, Victoria-street, 
London, S.W. See an advertisement. 


Tenders are invited up to Dec. 12 for the supply of ebonite esr- 
pieces. telephone cord, bronze and copper wire, Bleees-Lovc cells. &c.. 
and telephone material to the Postmaster-General's Department in 
Victoria. Specifications, &с., from the Commonwealth Offices, 
72, Victoria-street, London, S.W. Sec also an advertisement. 


Tenders are invited up to Dec. 5 for the supply of resistance evils. 
portable ammeters, quadruplex resistance sets, protectors and 
magneto switchboards to the Postmaster-Genere!s Deportment in 
VICTORIA, and up to Dec. 11 for the supply of 4 плиз submarine 
telegraph cable to the Postmaster-General's Department in HoBART 
(TASMANIA). Specifications, &с., may be obtained from the Com- 
monwealth offices, 72. Victoria-street, London, S.W. 
tisements. 


Lonpon County Council require tenders (by 11 a.m. Nov. 6) for 
one year's supply of carbons, electric fittings. lamps, insulating 
materials, &c. Forms of tender from the Clerk of the Council. 


SHEFFIELD Electric Light Committee require tenders by Nov. 13 
for supply of a 5,500 kw. steam turbine, alternator and exciter, con- 
densing plant, pumps, &e. Specifications from Mr. S. E. Fedden, 
Electrie Supply Department, Commercial-street, Sheffield. 


see adver- 


XC ED S. 


“THE ELECTRICIAN” ELECTRICAL TRADES 
DIRECTORY AND HANDBOOK.—The 1911 Edition 
of the Big Blue Book is READY, price 15s, post 
free in the United Kingdom, 153. 94. The volume . 
brings а great mass of very valuable statistical and 
technical data quite up to date, and the Directorial | 
Division has been thoroughly revised and amplitied up 
to February 24th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, whicb aggregates 
more than 2,000 pages. The Directory Division 18. 
complete and thoroughly accurate, and has been сот. 
pletely revised. The Big Blue Book contains more 
names of live electrical firms and persons thar any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers' апа 
Dealers' purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued іп a hanly 
form. These are included in the 1911 Big Blue Book, 
making it the most complete work of the kind ever 
published. 


The directors of the CALEDONIAN RAILWAY Co. are prepared to 
receive tenders for various stores for one year from Jan. 1, 1912, 
including telegraph appliances, telephones, &c., eleetrie lighting 
material and fittings. timepieces, tools, indiarubber goods, hardware, 
glass, asbestos and gutta percha goods, balaty beling and packings. 
galyanised wire, &c. Tenders to the secretary, Mr. J. Blackburn, 
302, Buchanan-street, Glasgow, by Monday. Oct. 30. 


RADCLIFFE Council require tenders by Nov. 7 for the supply and 
erection of two 300 kw. rotary converters and transformers and 
e.t. switchgear. Specifications, &c., from Mr. H. Wilkinson, 
‘lectricity Works, Radcliffe. 


BRADFORD Corporation require tenders hy Nov. 11 for 12 months’ 
supply of stores to the tramways department. including insulating 
material. steel strand ead copper fuse wire, traction I:mps, Pmp 
fittings, ironmongery, metals, paints, oils, е. Conditions of tender, 
&с., from the Tramway Offices. 


MANCHESTER Electricity Committee requiro. tenders by 1) s.m. 
Nov. 1 for the supply of h. and Lt. switelizes7 for the Elm-strect eoid 
air stores.  Npecitiestion, &e.. from Мг. К. Е. Hughes, Тома Hell. 
Manchester. 


EDINBURGH Corporation require tenders by Хоу. 6 for electric light, 
heat and power instolletion at the College of Art. Edinburgh. 
Specification from the City Electrics] Engineer. iral cab 

The Dustin UNrrED Tramways Co. (1896) (Гто.) invite tenders 
for the supply of general stores, including ear fittings. iron. steel 
castings, oils, paints, glass. brushes, ironmongery, electric supplies. 
timber, &c.. for the year ending Dee. 31. 1912. Tenders. addressed 
to the Chairman of the eomuany. must be lodged with the seeret vzy. 
Мг. В. S. Tresilian, 9. Upper Saskville-street, Dublin, by Nov. 6. 


DUBLIN Improvements Committee require tenders. by noon 
Nov. 9 for the supply and ercetion of electric Uly-driven centrifugal 
pumps, expable of dealing with 12 million gallons of sewage per day. 
Specifications, &c.. from the City Engineer. 

Tenders are invited up to Nov. 15 for magneto switchhoanls. 
milammeters, relays, &c., and for tele shone cords and earp:eces. 
end up to Nov. 29 for the supply of one portable hand-driven 
desiccating plant and binders, sleeves, tapes and copper wire, to the 
Postmaster-General's Department in Sour  AvsrRALIA; up t? 
Nov. 18 for the supply of ironwork, measuring instrumenta, вм: 
boards, &c., and up to Nov. 22 for supply of cable to the Postmaster- 
General's Department in QUEENSLAND; up to Nov. 21 for 
supply of one automatic or semi-automatic switchboard and equip- 
ment to the Postmaster-General’s Department in WESTERN 
AUSTRALIA ; and up to Nov. 28 for the supply of ebonite earpieces, 
ealculagraphs and brown stoneware insulators to the Postmaster- 
General's Department in Victoria. Tender forms, &c., from the 
Commonwealth Oftices 72, Victoria-street, London, S.W. 

The Deputy Postmaster-General, Brisbine, QUEENSLAND, invites 
tenders until Nov. 22 for 880 yds. paper-insulated lead-covered cible, 
4 nauts submarine telegraph cible, and 440 yds. silk and cotton- 
insulated switchboard cable. Specitications, &c., from 72, Victoria: 
street, London, S.W. 
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Tvrcea (Roumania) municipality require tenders by Nov. 19 for | for h.t. switchgear at £143 and that of the British Westinghouse Co. 


electric lighting of the town. 


Tenders are wanted by noon Nov. 22 for supply of motor 


generators, accumulators, min switchboard, cable, &c., to the South 
African Government Posts and Telegraphs Department, PRETORIA. 
Particulars from G. P.O., Johannesbury or Cape Town. 

The Metropolitan Water and Sewerage Board, Albert.strect, 
BrisBaNE, Queensland, want tenders by noon Jan. 30 next for 
supply and erection of one, two or three complete units, each con- 
sisting of power generating plant and pump or pumps to lift not less 
than 6,000,000 gallons per day. Particulars from the Secretary, and 
form3 from the Agent-General for Queensland. 

Tenders will be received until Nov. 28 at the Directoria Geral 


Ministerio de Viacao e Obras Publicas, Rio de Janiero, for harbour 
works at JARAGUA (Alagoas State) (estimated to cost £780.000). 


including the supply of six movable 1!-ton electric cranes, a fixed 
Particulars can 


30-ton crane and an electrie lighting installation. 
be seen at 73, Basinghall-street, Е.С, 

The Department for the Colonies, MaApRID, want tenders by Nov. 
16 for the installation of a wireless telegraph station at Fernando Po. 


LETHBRIDGE (Canada) Municipality require tenders by Nov. 24 
for supply and erection of boilers, economiser, steam turbo-genc- 


rator, condenser and sub-station equipment. Plans, from Mr. A. 
Reid, superintending engineer, Lethbridge, Alberta. 

МохтЕУІрЕО (Urvavuay) Port Authorities require tenders by 
3 p.m. Feb. 6 for supply of 13 electric cranes and 600 metres of steel 
rails. Specification (in Spanish) may be seen at 73, Basinghall- 
street. London, E.C.. where a list of agents at Montevideo may also 


be obt^ined. 
TENDERS RECEIVED AND ACCEPTED. 


Tenders were recently received by London County Council 
Education Committee for wiring the Great College-street (St. 
Pancras) schools. and the Buildings Sub-committee reported at lest 
week's meeting that the tender of G. Weston & Sons had been ec- 
cepted, Messrs. Saville & Walton (whose tender had been previously 
accepted) having stated that they did not intend to proceed with 


the contract. 


G. Weston & Sons (aceeptd.) 6395 Williams & Bach ............ ... £484 
Savill) & Walton ............... 310. Waring & Withers ............ 496 
Т. Н. Smerdon .................. 412 E. Lawrence & ол... 525 
Johnson & Phillips ............ 453 Fleet Electrical Co. ............ 567 


Tredegar & Co................... 465 Chief engineer's estimate. ... 420 


London County Council have accepted the following tenders :— 
Pinching & Walton, wiring testing ground at Fire Brigade headquarters, 
£55, and wiring cast and north-east blocks at Fire Brigade headquarters, 
#235. 
Hadtield’s Steel Foundry Co., single and double junction lines for 


tramways, £2,814. 16s. 64. 
P. & W. Maclellan. ! ton of bolts and nuts (£19 a ton), and Bolekow, 


Vaughan & Co., 500 fishplat»s ($9. 12s. a ton), for earsheds and central 
car repair depot. 

Hackney (London) Council heve 2ecopted the tenders of Crompton 
& Co.. at £3. 16s. end #3. Зв. Gd. per 1.000 pairs respectively, and 
the Sloan Electrical Co., at £3. Is. За. end £2. Из. 3d. respectively. 
for “А.В.” end “С.Ю.” qualities of white open-type are lamp 
earbons The estimeted quantity required is 100,000 pairs. Siemens 
Bros. Dynsmo Works tendered at £5. 8s. and £4. 10s. 5d. ; Brush 
Co., £3. 13s. 84. end £3. Is. 4d. ; Ship Carbons (Ltd.), £3. 6s. 114. 
and £2. 15s. 10d. : and W. Geipel & Co.. £3. 4s. 3d. and £2. [3s. 9d., 
and (aliernetive) £3. 183. 7d. and ЄЗ. 2s. 5d. 

Hemmersmich (London) Borough Council h»ve received 17 tenders 
for the supply of one 30 it. P. and one 12 Н.Р. two-phase e.c. induction 
motors, опе 15 н.р. а.с. motor. and one set of Lancashire patent 
planer gear. The &m^ount3 varied from thet of the accepted (by the 
Electric Construction Co., at £441) to £543. Two of the tenders wore 
for part of the Council's requirements. 


The tender of Grossmith & Co., at £998 (lowest tender). has been 
secepted for the provision of an el-ctric light end power instslletion 
et the Salisbury and District Isolation Hospital, 21 tenders were 


received. the highest being 51.394. 

Faversham Council have accepted the tender of J. Smith for 
wiring work at the sewage station, 

Wellingborough Guardians have ple^ed an order with Dexter & 
Co. for a telephone installation ot £17. 103. 

Bradford Corporation have accepted the tender of Cammell, Laird 
& Co. for the supply of 200 steel tyres for tramway wheels at £342. 10s. 

Weston-super-Mare Council have eccepted the tender of the local 
electric supply company for а motor and starter at £52. 103. 

Accrington Corporation have accepted the tender of Ferranti (Ltd.) 


dissolved partnership. 


for one 300 k.v.a. three-phase transformer at £180. 

Eaglehawk (Victoria) Council have accepted the tender of Jeffrey 
Bros. for the erection of electricity supply works at £552. 

Mortleke (Vietorin) Butter Factory Co. have aceepted the tender 
of the Indis Rubber, Gutta Percha & Telegraph Works Co, for supply 
of generating plant, с Мез, &c., at 51.119. 

Goulburn (Victoria) Council has &ecepted the tender of Bruce 
Peebles & Co., through their representitives in Australie (N. Gath- 
ridge, Ltd.). for supply of à d.c. dynaemo,. booster and motor. 


Commonwealth Contracts.—The following tenders heave 
seevpted by the Australian Commonwealth Government Depart- 


been 


ments ;— 
New South Wales Home Offier.—Standard Wavgood Co., for electric 


eranes and lifts at Darling Island naval stores, £6,000, 
Postnaster-Geonerals Di pt, Véctoria.-—Siemens Bros. Dynamo Works, 
150 miles copper wire, £473; Calenders Cable & Contruction Co., 
150 miles tinned copper wire, £1.226. 5s, ; British Insulated & Helsby 
Cables, 1.400 protectors, £198. 6s. 8d.: Victoria Rolling Mills Со. Pty., 
stay rods, £827. 103. ; Western Electric Co., switchboard for Bendigo P.O.. 
£3877: Wallaroo &YMMoonta Mining & Smelting Co.. sulphate of copper 


(to all States), £5.185. 12s. 
Postmaster-Cenerals Dept. Gueensland.—Siemens Bros. Dynamo 


Works, for supply of 26 pair cablesat £111 per mile, 39 pair £144 per mile, 
101 pair £275, 156 pair £302. 260 pair £535, 312 pair £660, 416 pair £809 ; 
В. Johnson, Clapham & Morris, 3 tons g.i. wire at £15. Нм. per ton. 


BUSINESS NOTICES. 


АН. J. Williamson and Fredk. Woodtin (trading es F. Woodfin 
& Co.). electrical engineers, 138. Northgate-street. Chester, heve 
Debts by Mr. Willismson, who continues 
at the same eddress as Willismson & Co. 


Messrs. Ritchie & Jackman, 197. Murray-street, Perth, Western 
Austreli», have been appointed sole egents for Western Australia 


of the Union Electric Co. of Australia (Ltd.). TUN: 


Factory for Sale.— Messrs. Douglas Young & Co.. 51. Colemans 


street, London, E.C.. advertise for sale a factory in Kentish Town. 


London (ground area 9,500 ft., and substantial buildings). 

«Тһе Journal." —No. 210 of “ The Journe! of the Institution of 
Electric»! Engineers " is now ready, price 5s. Particulars of con- 
tents are given in an advertisement. 

Patent Development.—The proprietora of lettera patent Nd 
11.155/1909, relating to '* Galvanic dry batteries," desire to dispose 
of seme or to grant licences for working in this country. Appliestions 
to Messrs. Cruikshank & Feirweather (Ltd.). patent agents. 65-66, 


Chancery-lane, London, W.C. 


Royal “ Ediswan " (Tungsten) Filament Lamps.—We have received 
an advance copy of the new catalogue Issued by the Ediswan Co. 
relating to the reduced prices of metal filament lamps, and also intro- 


ducing several new types of lamp, including a standard bulb, 130 


12 watts giving approximately 9 British ср.; a 


volts 


similar lamp. 260 volts 24 watts, giving approximately 16 


British c.p. These lamps are being mide in smaller bulb than 
has hitherto been offered for metal filament lamps. Hlustrations 


are given of a number of these new lamps, as well as of two additional 


types of fancy lamps in small reund bulbs; and it is claimed that for 
certain positions these lamps are particularly suitable. These 
English lamps ere all mède 26 the company’s factories, 


LIQUIDATIONS, &в. 


The Beck Flame Lamp (Ltd.) is being wound up volunt vrily, for 
reconstruction, and Mr. H. J. Page, 21, Ironmonger-lanc, London. 
E.C., has been appointed liquidator. А meeting of creditors will 
be held at Winchester House, London, E.C., on Nov. 6. 

In the voluntary liquidation of the Winchester Electrie Light & 
Power Co. (Ltd.) а meeting of creditors will be held at Broad Sanc- 
tuary Chambers on Nov. 1. The liquidators have been authorised 
to pay the present directors £1,290 for directors’ remuneration from 
1897 to 1905, which was not paid, and £450 to the late secretary 
and manager, Mr. Warburton, 


А meeting to receive an account of the winding up of the Alu- 
minium Corpn. (Ltd.) (1907) will be held at 60, London-wall, E.C., 
on Dec. 6. This notice does not refer to the Aluminium Corpn, 
(Ltd.). incorporeted in 1909. 

А meeting to receive en 2ccount of the winding up of thc Electrio 
Fog Signal Co. (Ltd.) will be held at 1, Vine-street, Uxbridge, on 


Nov. 21 | | | 
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PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Note. —T he undermentioned Applications (except those marked t) are no! open to 
pa^5!ic inspection until after acceptance of Complete Specifications. T hose marked * are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, W hencomvlete Specification accompanies application, an asterisk is affixed. 


Ancust 28, 1911. б fas 


19.191 Ranan & C & Мег. Electric himna. 

19,2320 & 19.231 Srazi: & НАЕ Axc-O2s Creat arranz2moen's for automatic 
ебал иметь. (Alltost52 1187,11. 27310. Germiny.)* 

13.223 B 74. Suertecircating tne current of mazasto-sleztric іза пол appart, 
(I5 5.11, Стати 1 

19212 Нҗчук::. Antvibraters for electric heht pondants. 

19.252 Raspes, (Tzleohnr-Automstia Gnom bH., Austia.) Telephone station." 

19250 B.T.-H. C>. (СЕ. Cx, U.S ‘Systems ol electri rub distrigatioa. 


ee ast 29, 1911. 


д 


19.255 Betis,  Electüced Со! 

19239. Нав Ерте su үс fo: display advertising dovic^: and the lik». 
1935 ЕА plein" 

19.312 Tate & Момничоизя. Are + nps. 


Aucust 39, 1911. 
19.317 Suore CONDUITS & Br: ЧЕТТ ЕС p спала, я 


19.252 МАЧЕ. Stated reectation of electric motors ; 
[ov 3 OrruAwD. Веси. и s 
19.355 Baay. МАККНАМ & Reiss, Bray, МаЗКЧАЛА, 117 Reiss. Electrical costrollers. 
19,372 Fusvtes & GUM LEANE Cas tswern Ахчт.-Озз. Excoss-current switches. (Con- 
yontian date, 32.3 19, Germany.)* 
Aucust ЗІ, 1911. 
19.436 биз. Par М: SCHINZ- v. МЕТА. моет! M.B.H. Arc lamps (10210, 
o^ many.’ | | 
19.111 Jocs kon & EacrER: Ter E58APHL Co. Apparatus for perforating the siznal- 


солам tape to be uv Meath automatic taserat hb transmittars. 
19,456 Stevi & Hatsse Axt -Gan Cirosit arane:sment tor automatic or 
automatic t-lernane excian os. (8 11 10, Germany.)* 


Ser tembher 1, 1911. 
rates for startine motors and th? like. 
ew. Мете, 111$ & Ba itunes. 
m 12 10. Germany.)* 

Soc. Aton. Feancaise mite ВАМССЕ pu Rar. uw. 
ити. France; 2o 541, France; 


somi- 


19451 G DERT. DP 
19.45 КА л» хеб 
{Тр р 
19.525 & Т 
\ 


Есин: tcsatment of 


Arc lamas. 
and 2,111. 


LO hae, 


` 


5. 285.885 10. 


зч, 
(АЛ. Зо 
Franci) 
Siptonbar 2. 


connoctine 


1911. 


19.553 Berctanogre, Есіл] apparatus {сэп a distance. 


3 3 10, Рапс" 


orate] 


19.573 Sevens & HALSE Ант.-Сез. Automatic telephoi2 systems. (12 10 10. 
Q^meny.)* 

19.551 Pick. Dyramos. 

ps 3 B.T.-H. Co. (G.E. Сэ. Оо» CTrotecüysdenloforsbhetcidlassanatas 


19.591 РАЗ ЕТТІ ё Joyce. El Pus: david 43. 


Septomber 4, 1911. 
с, сизго & Ciask. Sparsing-plugs for 


GHI a 


19.610 Loews. в int2znal-combu:tion 


enis 
19 614 Bi jM Ei SCTFICAL ENGINEERING 
ТУ 
19.515 & 19.610 LANCASHIRE DYNAMO & Мото» Co. & Woon. Electrically operating 
“ Vl bons eH d lg Ll. (nin бИ ym. achines and the ba recap rocatine too's. 

19613 VOE KER & MECRKER. Ferming quartz bodies fused by means of electric resistance 
heatiny 

19,615 Е МЕНЗ 
systema. 
19.651 BETOLANDER. 
Зи 

19.677 WEEAI 
ЛА 
19.678 DALOLEIS'4. 
13.695 Coan & Солк, 


Co., SatisnpuryY & Bastian. Vapour electric 


iex Hasie Акт.-СЕз. Circuit arrangements for automatic telephone 
(12 10 10, Germany )* 

Speaking switches for automatic telephone systems. (5 ) 10. 

Measuring electric enerey, more carticularly for the purpose of 

пр ог sale Of sume. 

Maenetic separation of ers. 

Trolley роз, 


September 5, 1911. 
Televraphic relays. 
(С.Е. Co. 4.53 
September 6, 1911. 
Manufacture of tunesten 


19.779 В: on, 


19.724 B.T-H. Со, Governine m:chanism for cla-tic fluid turb’ 


19.215 Scuarers & LUDFCKE. and incandescence bodies 
thorefrom. : ver. 
19.825 Stace. Varvine the lenzth cf suspension cords of elcctric Нені, 


19629 Bower. Receiving apparatus fer usc in radio-telegraphy and telephony. 


14,038 Marks. (Siemens & Hakke Akt.-Ges., Germany.) | Prozsis for ozonising water. * 
10.915 Bauzazt, Multiplex telepraphy.* 
МЕ о 


19,870 Миснвх & VAWLERVEIL. Automatic switches or cut-outs for use in charging 
s-:zndary batteries from dvynamz-2!ectric machines 


September 7, 1911. 


19.903 ALMANNA SVENSKA EvextrisKA AKkTIESOLAGET. Electrically transmitting 
power to the screw shaft o! vessels. (9 12 10, Sweden.)* 

19.314 Sc завез & Lupecke Manufacture of tungsten and 
thovotrom. 

12.922 Lawrence WSEKE*. Fuse switches. 

19.942 NrauriNZALL. Automatically controlling heat in electric heating-arparatus. * 

19.948 RovzkET. Tranomittine-apraratus for wireless telegraphy.” 

19.270 В.Т.-Н. Со. (С.Е. Co., U.S.) Signaliing systems. 


September 8, 1911. 
Macneto-ienition apraratus. (14 1 И Germany.)* 
29,031 SiFMENS Scuuc KERTWERKE С.м.в.Н. Mounting overhead wir:s 

railways and the like, (8 9:10, С-ттапу.1* 
20.032 Dickson. Portabl: telephones and electric batteries therefor. 
20.033 Bousccup. Electric turnaces. 
September 9, 1911. 

20.051 OrLING & OrLING'S TELEGRAPH INSTRUMENTS SYND. 


apparatus for applications thereo:. 
wron. Dynamo-electric machines. 


September 11, 1911. 
Electric tramway trolley standards, current collecting devices, and 


incandoscencs bodies 


29.019 FEIN. | 
for electric 


Invoking a relay and 


22.068 Ne 


22,078 COLMAN. 
the like. 

20 10? Saver. 

20 196 STELJE3. 


Electric traction.* "E "> | 
Elestric telegraph systems, Eu ue oq 
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2),107 SrELjEs. Typographic and like receiving inttrument for electric telegran h 


systems. ^ч 
20 149 APPOULLET. (9/2/10 France.)* 


Electric contact devic»s for clock movements 


SPECIFICATIONS PUBLISHED. 


1910 SrgciricATIONS. , 


18.115 Berry. Electrical heating apparatus. 

19.853 Ѕтікк. Shunt revulators for variable-speed motors, 

20.118 ка & Wayooop & Co. Control of electrically-operated lifts, elevators апі 
the like. 

20.249 EscrAaLL & Brown, Bover & Co. 

29.378 SWITH. 

22,441 


Electrically-driven rine spinning machines, 
Portable electric batery lamps. 
Mancowuis WIRELESS TELESRAPH Co. & Rounp. 
wireless telecraohy. 
20 594 L&voz. Electrical production of sti». (4 Э )9.) 
21.015 MEEK. Magnetic s:rarators. 
2!.408 Ni&LD. Contact clips for electric 
21.463 ELECTRIC & ORDNANS 
cooking stoves от overs. 


Receiving apparatus for 


wires and cables, rinas, and sa forth. 
Accessories Co., & Morrison. Electrically-heated 


21,459 Evecrric & (Окомалчст АссязомЕ: С>. & Morrison. Electric heating 
elements. 
21 554 ВАСКА. & Jacass. Railway block telecraph indicator. 


21.574 Tyle? & Freeman. Lieht reflectors and means for sanportine incandescent 
electri: lamps Рае, 

22.0 0 ВАТ 554 lenition aspáratas. 

23,36 S:g4zN5s BR s. РүупА 4: Work & BRADLEY. 
аео ТИ НЕ, 

23.675 AE SR Form п” ілѕ але layers of oxiiss ол metalice с 

23.831 Soc. Амом. " Put," Eloctromaensts. (6 3 10.) 

23.897 CONNER & Вво-кЕ. Stop motions, аррисз!1з to wire covering or braidinz 
machinery. 

24.994 McLean & MabgsEN. Electric switches. 

25.516 Draxe. WADDELL ё О.Р. Batrexy Со. Pacvine the plates of electric storage 
batteries. 

25.539 Hgzsz, Srark plue insulation. 

25.683 B.T.-H. Co. & MARTIN. 

25.755 бсотт. Electric 

25.8937 CoPLAND, 

26.232 BARNES. 


кые 
Interlocking the barrels of twin 


2.15. (14 10 22) 


(Convention date not eranted,) 

Vaniable-speed alternatine-current induction motors, 

S'Witches. 

Holders for el ctric Jams. 

In.ande:cont electric | mp holde $. 

27.259 Murer. Electrical safety tuses. 

27.299 Avamson, Камзвоттом & С... & RAMSBOTT om. 
winches and the lix». 

27.825 McFARLANE. Electric switch with quice-make and quic «break action. 

28.353 BoortT. (Mills) Telephone call recorders. 

23,114 WisEMAN, LTD., & HARRIS. М -175 for holding 
from insulators. 


Electric hoist: or pulley blocks, 


or detaching elactric wir*3 on or 


29,15 ЗЕЗРЕХ. Ка силе T furnaces. (Addition t^ 29.299 10.) 
e SPECISICATIONS. м 
225 МилтАм5 & GILLIES. Htrieebent Ас тол. 
419 Hg. вох. Elect JE EA T mM 
629 Акт.-СеЕз. Brawn, Boveri ЕТСЕ, Perodic.ty transformers, (5 2 10.) 
744 Сакк. Joints or couplines for pipine and electric cable. 


1.210 WgsEs. Incandescenes oler 
1.55» Cremer. Msenetically- 
1,999 Села s & CoLLins. 

anc 2s. 

3,022 АтранЕзз. M:thol of constrecting the corduit aal trac: 

electric tracton. (52 10.) 
373) EtrisoN & THoRROWwWGLOD. Sinele-wire telephone systems. 

6374 Рост мА. Electric heaters or coivecters. 

7.632 Корккт BoscH. Interrupters for electric ignition machines, 

9.606 Siemens Bros. DYNAMO WORKS & ScuurF. 
10.290 KERTING & MATHIESEN AKr.-GOzs, 

(304 10. Addition to 26.705 99.) 

10.791 Hatnen & Co. & Watts, Electric photo 

11,275 Perez. Ас lamps. 

11.626 ScHWERIN. Process for treating finely subdivided substances by electric osmose. 

11.811 Hasrsr. Spark plug. 

12.200 BENNETT. Telephone mouth-piec>s. 

12295 Siemens Bros. & Co. (Siemens & Halske. Akt.-Ges.) 

12,984 Moore & AMBROSE. SHARDLOW & Co. 

other electrical connections. 

14.685 Siemens Bros. DYNAMO Werks. (Sismoas-Schuckortusrk^ G5) 

14,867 ELECTRIC & ORDNANCE AccEss:rIES C^., 

for use in connection with electric motors. 


te мые. (2083 103 
оске miners’ safety lamps. 
Tnermal мис mechanism fir electrically-heat?]1 ary fi- 


{га slot setm of 


(3 12.10 
Electric motor controllers. 
Eiectric arc lamps tor alternating current, 


тату printin? or copying machines. 


Electrical relays. 
Te:m:nals for ignition рі 155, maznetos, and 


Arc lam. 
GARNER & MveLLER. Controllers 
(Divided application оп 17,349,10. 


21/7.) 
17.480 НоззкЕвРЕк. Preparin> filaments ‘or electric incard2scent lamps. (5 8 10) 
17,452 KNIGHT. Supports ‘or electric inca descent lamp filaments. 76 £ 10.) 


COMPANIES’ MEETINGS AND REPORTS. 


i та 


Cuba Submarine Telegraph Co. (Ltd.) 


The eightieth ordinary general meeting was held on Wednesday, under 
the presidency of Ме. GEORGE KEITH. 

The SECRETARY (Mr. А. С. Austin) 
meeting and the auditors’ report. 

The CHAIRMAN then said: Tae report and. accounts cover the 
busy or harvest season, and give much the same result as they did last 
year. Business generally in Cuba and the West Indies has been good and 
prosperous. You will find by the comparative statement attached to 
the accounts that the tratie passing over our cables has been well main- 
tained. The half-vear’s traftie receipts amount to. £18.554, or an in- 
crease of £434 compared with the corresponding period of 1910. Interest 
on investments and the deposit at the bank brings in £2,212. or £160 

more, and the total income, including transfer fees, comes out at £20,774. 
or £598 more than last vear. On the other side London ex penses are 
somewhat less, owing to the re-arrangement of the staff, to which I 
referred at our last general meeting. Ex penses at stations are £388 
more in conseqnence of the increased cost of maintenance of lines, mainly 
due to the erection of a new cable house at Batabano to replace the old 
one, which you will remember was completely wrecked and w ahed away 
by the sea during the terrible cyclone in October last year, Income tax 
comes out a little less, and the other charges remain unaltered. Alto- 


зай the notice convening the 


< — ода 


SSS 
gether the total working expenditure comes out at £6,455, or £255 more 
than it did last year, 

The result of the half- year's business gives а profit balance of £14,318, 
eut of which £2,500 has been added to the special reserve against loss on 
investments, a step which has been rendered necessary in consequence 
of the continued depreciation in the value of Consols and other securi- 
ties, and £4,000 has been added. to the general reserve fund for the 
maintenance and renewal of the Company's property. After providing 
for the preference dividend the directors recommend. payment of the 
mual dividend at the rate of рег cent. por annum on the ordinary 
shares, free of income tax, and increasing the balance carried forward by 
£19 to £7.204.. The general reserve fund now stands at 124.000. This 
fund will presently bear the cost of the new cable now boing manufac- 
tured, Which, as E mentioned last усаг, is to be laid between Cienfuegos 
and Cape Cruz. The vessel with the cable is expected to sail about the 
middle of next month, and we hope the new cable will be successfully 
lid and in working order by the end of the vear. This cable, as T ex- 
plained Jast year will re-establish direct) duplicate communication 
between. Havana and Santiago, which will ensure. the efficient. trans- 
mission of the through trafie to and from the West Indies. Oppor- 
tunity will also be taken of the vessel being in Cuba to effect some re pairs 
te the existing cables, which, when completed, will leave the Company's 
entire system in. perfect working condition, L move the adoption of the 
report and accounts, 

Mr. CHARLES W. PARISH seconded the motion, which, after a 
brief discussion, was carried unanimously. 

Resolutions approving the dividends and re-electing the retiring 
Dir ctor (Mr. К. Kaye Gray) and the retiring anditors were ihen approved, 
and a cordial vote of thanks to the Chairman, Directors and = staff 


terminated the proceedings, 


—  - 2 


à Montevideo Telephone Co. (Ltd.) 


Тие twenty-third annual general meeting was held on Tuesday, with 
Mr. Cart ES Lock in the chair. 

Tae SECRETARY (Mr. Robert H. Rivers) read the notice convening 
the meeting and the auditors’ report. 

The CHAIRMAN said: Тат glad to be once again in a position to 
report moderate progress in the affairs of the company. ‘The amount 
received by us during the year by way of subscriptions, rentals, Ке, was 
£523,253. against £46,389 for the previous vear, and £43,045 for 1909. Of 
сонга» dncrease in receipts or subscriptions involves a corresponding 
rie in the working expenses, and this vear we have been somewhat un- 
fortunate in the matter of storms, which have caused rather more damage 
than usual However, after deducting working es penses, administration 
charges т London, and providing for those exceptional repairs, we have 
the very respectable net balance to credit of protit and loss account of 
£22.144. which is an improvement of about €1,600 over the net balance 
last усаг. We suggest that £13.000 be placed to depreciation, which is 
rather more than we have set aside т previous years, and will enable us 
the better to meet the situation which will arise when we come to instal 
an underground plant, should we be so fortunate as to make ап arrange- 
ment with the Government for that purpose. When this does occur. of 
course, there will be a good deal of scrapping of the present plant, and the 
depreciation fund is set aside with a view to meeting these requirements. 
Out of the balince, after the application of the depreciation, we have 
already paid interim dividends of 24 per cent. on the preference, and of 3 
per cent. on the ordinary shares, which have absorbed £1:342. 143. We 
propose to pay final dividends at the same rate, absorbing another 
£4342. 145. and that will leave to be carried forward £4.38), which is 
several hundred pounds more than was brought т, and is rather more 
than equivalent to the next half. year's interim dividend. Reviewing the 
halance-sheet, I think the financial strength revealed, combined with the 
satisfactory increase in our yearly. subscriptions, afford a satisfactory 
record, and опе with which, we hope. vou will b» well satished. (T'he 
chairman then gave the shareholders an account of his visit to Montevideo. 
He said it was due to the constant vigilince exercised by their manager 
and their energetic staff, who are continually about the city and the 
camp looking after the property, that thoir overaead system was well 
maintained. ‘ho most important matter connected with his visit was, 
possibly, the question of installation of an underground plant. They did 
not seem to get much © forrarder ` in that respect. He had made it his 
business to interview his Excellency the President of the Republic and 
several Ministers to whom the decision on this question would be left. 
and found that they had been devoting considerable attention to a study 
of the telephonie situation; and he was met on their part with the assertion 
of the view that the Government would probably desire to nationalise the 
telephone serviee and establish a service of their own, That matter he 
naturally discussed with them from the point of view of the company. 
their long service in the country, and so on, and after several interviews 
received from one of the Ministers certain suggestions which were quite 
capable of boing worked out into an arrangement which, if the Govern- 
ment should abandon their idea of nationalisation, would be satisfactory 
alike to the Government and to this company. At present he could not 
алу that the matter was in a verv advanced state. Tt had, of course, 
ben left in the hands of the newly-constituted local Board, with whom 
it was discussed in all its bearings. not onec but many times, and he 
thought they were thorougaly conversant with the situation > hut he was 
not very sanguine of an carly settlement. The Government had large 
schemes on hand for taking over various industries and businesses. One 
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in particular—the insurance business = is now occupying the attention of 
the Government very largely, so that he did net expect фей business 
could come forward again until some degree of progsess had been moute 
with other matters.) He concluded by moving the adoption of the report 
and accounts and the declaration of the dividends, 

Мг. „1. 6. LE MARCHANT seconded the resolition. which was earned 
unanimously. 

The re-election of the retiring director (Mr. Chas. Lock) and auditors 
followed, and a hearty vote of thanks to the chairman, directors, statt 
and the local Board brought the proceedings to a close, 


AUCKLAND ELECTRIC TRAMWAYS СО. (LTD.)— The total revenue fer 
the year ended June ЗӨ was £216,624. The trafie receipts (£210,167) 
show an increase of £22,838 over 1909.10. After deducting all ex penses, 
including interest, and setting aside £20,000 for depreciation. the surplis 
is £43,575. making, with balance. forward, £49,648. The directors 
recommend that £15,000 be placed to reserve and a dividend on the ordi- 
nary shares at the rate of 7 per cent. (an interim dividend was paid in 
Мау). making 63 per cent. for the year, and leaving £7.14 to be carried 
forward. The necessary approval of the Government to the equipment 
of the cars with air brakes having been granted. the work of installation 
has been proceeded with, and пом practically completed, Wight cars 
were added to the rolling stock during the vear, making a total of 100, 
and at the close of the year 16 more were approaching completion. In 
view of prospective tratie requirements J0 further ears were ordered. 
An additional [1.000 Kw. set has been installed in the generating station, 
and a further 1.000 kw. set is on order, Capital expenditure during the 


year amounted to £65,148. 


CLYDE VALLEY ELECTRICAL POWER SUPPLY CO.—A! the half-vearly 
meeting last week the chairman (Mr. А. Bonar Law, M.P.) in moving 
the adoption of the report and accounts, referred to the creat develop- 
ment which had taken place during the past year in the company's 
business. Electric power supply was now recognised by concerns in 
every branch of industrial activity as an important factor in works 
operation and economy, and he looked forward to the company's future 
with confidence. Undoubtedly the company was performing а great 


public service in the West of Scotland, 
DECAGOA BAY: DEVELOPMENT CORPN. (LTD.)—'i'n^ report for the 


year ended June 30 states that on the electrie tramways 049,126 passen- 
gers were carried during the year. an increase of ГЕЛЯ. The number of 
telephone connections at June 30 was 166, ашат НИ. 
ments for the management of the electric light undertaking have been 
completed, and the administration of the company is now in the hands of 
Jie work in connection with the sebeme for the 


The arropge. 


local representatives, 
joint operation of the two power stations is in course of completion. Whe 
net revenue from all sources in Loureneo Marques was $26,319, Ater 
debiting London charges, int ist; Ке. thor: remains ЕЛИ, ОНЫЙ 
£3.000 has been pliced to reserve for depreciation ard renewals, ‘The 
directors recommend that LOLL be aoplied in paying a dividend at the 
rate of 3 percent. (less tax) and ЕР is carried tory ard, 


EDISON & SWAN UNITED ELECTRIC LIGHT CO. (LTD.) "ihe net’ 


revenue account for the year ended June 30 shows that Е И РОЗ. 13%. ad. 
has been brought forward from profit and boss account. [Intevest on 
debenture stocks has absorbed €15,70]. 16s. 2 £5,500 has been set aside 
as depreciation on freehold and leasehold property. plant and teals; 
£7.09 has been applied. in writing down values of stocks; and 
£1.438. 133. 74. has been reserved on account of bad and doubttal debts, 
The result is a credit balance of £19,013. 38. 1L, to v hich must be added 
£6,843. 3s. Nd. brought forward, making a total of £25,856, 7s. 6d. Of 
this amount the directors propose t» place £17.500 to res rye, carrying 
forward the balance #5356. 73. 6d. Cost of establishing the business, 
goodwill, &e. (£390,432. кх. 14.) Ваз been brought forward at the tigure 
standing in the last balance-sheet. The freehold and leasehold: property 
and plant have also been brought forward at the value stated in the last 
balance-sheet, with the addition of the amount expended to June 30. less 
depreciation charged in nct revenue account. The sharesof the Altrme- 
ham Electric Supply (Ltd.) ha ve been taken at раг. ах in previous Veurs, 
Thais concern continues to progress, and bas paid the usual dividend on 
its shares of 7 percent. for the vear 19810. Ets indebtedness to this evru- 
pany has been reduced during the year Бу £328. 10s. 10d. "неге hos 
been expended on capital during the past vear ЗӨ. Ss. И. mainly 
on account of plant in connection with the manufacture of metal filament 


lamps. ‘Рае trading since the close of the financial year on June 20 Jast 


shows satisfactory progress. 


FERRANTI (LTD.)—Mr. A. W. Tait, who presided at tho meetiny on 
Friday last, said the trading profit. for the year amounted to £43,074, 
against £41,256, and the net profit, after providing for repairs and 
renewals, &с., wae £22,044, against £17,392. The business daring 
the year had been progressive, and the present year looked as if the 
results would be equally satisfactory. Jf present indications proved 
correct, the accounts for the current year should be quite as good as 
for the year under review. The development of the business was not 
confined to any one department. The meter, switch and transformer 
departments had all contributed to the general improvement. They 
were bringing out certain new lines, from which good results were 
expected, including electric cooking and heating apparatus, They had 
аи their borrowing powers, aud proposed to increase them from 
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£150,000 to £200,000. The report was adopted, and a special 


resolution passed agreeing to the proposed increase in the borrowing 
powers. 


MARCONIS WIRELESS TELEGRAPH CO. (LTD.)—At an extraordinary 
meeting on Wednesday a resolution was passed approving the increase 
of the company's capital by the creation of 250,000 shares of £1 each, to 
rank pari passu with the existing 500,000 ordinary shares of £1 cach. and 
to be issued on such terms as the directors might think fit. Mr. С. C. 
Isaacs, who presided (in the absence of Mr. Marconi). moved the resolu- 
tion. He said that it was owing to the considerable development of 
wireless telegraphy throughout the world, and the immense business 
which the company was and would be called upon to conduct, that the 
directors were determined that they should not be handicapped by in- 
sufficient capital in turning to the fullest account the fresh opportunities 
offering in that great scientific industry. Of that perhaps no better 
illustration could be cited than that of Russia. In that country, and in 
the East generally, there was a big field for development, and in order tv 
be thoroughly equipped to cope with the work in that vast territory they 
had secured the controlling interest in the Russian Company of Wireless 
Telegraphy and Telephony. "That was a company which had been in 
existence for some two or three years, and was carrying out large con- 
tracts for the Russian Government, and were negotiating for further con- 
tracts of considerable magnitude with the Russian War Office. with the 
Russian Marine and with the Russian Post Office. Capt. Adrian Simpson, 
a member of their staff, in whose ability and integrity they had implicit 
confidence, had been appointed managing director of the Russian com- 
pany. and Mr Marconi and he (Mr. Isaacs) were joining the board. Under 
Capt. Simpson's direction they were confident that a handsome revenue 
would accrue to them from that new field of action. In other parts of the 
world they were conducting negotiations which should mature in the early 
future and would require considerable financial resources. The general 
development of commerce throughout the world was producing, as a 
natural corollary, a considerable increase in tehyraphic communications, 
and in that direction also there was a field of great magnitude, of witch 
their company would secure its share. They were satisfied that the 
additional resources would be productive of such increased profits to the 
company that both the preference and ordinary shareholdera would b? 
substantially henctited. When their chairman addressed them at > 
meeting in July he was able to tell them that they had made great strides 
since the preceding meeting, and that their work was rapidly increasing. 
They would be pleased to learn that they were in active negotiation with 
the British Government in connection with the great scheme of Imperial 
wireless stations, while they hoped that the near future would enable 
them to announce that the construction of those stations was about to be 
commenced. "леу had just received a cable from Chili informing them 
that the company’s offer for the construction of a number of stations for 
the Chilian Government had been accepted. It would no doubt be a 
matter of satisfaction to the shareholders, as it had been to Mr. Marconi 
and to the other members of the board, that they had been able to arrive 
at a settlement of all their differences with the Lodge-Muirhead Syndi- 
eate, and that they should henceforth have the advantage of Sir Oliver 
Lodge being associated with their company as a scientifie adviser. By 
that arrangement they had broken. the back of the litigation through 
which it was necessary for them to pass ; there remained little more to b? 
done in that direction in this country. If the meeting approved the 
resolution the directors would quickly proceed. to make the necessary 
arrangements for the issue, and shareholders might rely that the terms 
will provide for a reasonably substantial bonus to both preference and 
ordinary shareholders ahke. The resolution was, after brief discussion, 
carried unanimously. 


WESTERN UNION TELEGRAPH C0.— Tne accounts far the year to 
June 30 show telegraph earnings $34,714,810 and miscellaneous earnings 
$763,982. total 835.478.702 ; operating ex penses (including rent of leased 
lines, reconstruction repairs, miscellaneous interest, &e.) were $29,153,631 
and taxes $900,000, leaving $5,425,161, or, after adding rentals from real 
estate, &e., $7,105,357. Interest on bonds required $1,733,389. and 
after paying dividends in October, 1910, and January, April and July, 
1911, there маза balance of 82,380,663. Increase in telegraph lines and 
equipment ($3,524,608) includes about $2,300,000 for completion of 
Bay Roberts cable and about $1,200.000 for land lines. The total cost of 
the Bay Roberts cable was 83,334,402, of which $1.037.093 was ex pended 
prior to June 30 1910. Under the lease with the Anglo-American Tele- 
graph Со.. the cost of this cable is to be repaid to the Western Union Co. 
There have been added during the vear 1,403 miles of poles and 58,296 
of wire, comprising 43,082 miles ef copper and 15,214 of iron wire. 
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NEW COMPANIES, MORTGAGES & CHARGES, &c. 


NEW COMPANIES, 


ALLEN & GROSSE (LTD.) (3,736.)— Кер. in Dublin on Oct. 16, 
capital £1,000 in £1 shares, to carry on the business of an electric light 
company. Private company. First directors, G. Allen and Н. P. Grosse. 
Reg. oflice, 35, Queen-street, Belfast. 


CEBU SYND. (LTD.) (118,079.)—Reg. Oct. 16, capital £1,000 in £l 
shares, to acquire or eonstruct, work and turn to account any tramways, 
railways, telegraphs, telephone lines and electric, hydraulic and other 
works in the East Indies or elsewhere. Private company. 


BERE C C e 


ITALIAN CONCESSIONS SYND. (LTD.) (117,082.)—Reg. Oct. 2, with 
capital £5,000 in 4,020 preference shares of £1 each and 20,000 ordinary 
shares of 1s. each, to acquire and deal in options, concessions or rights 
in connection with railways, tramways, electric power, factories, &c., 
in Italy or elsewhere, and to adopt an agreement with Michael Palmer 
& Co. (Ltd. Private company. Reg. осе : д, Warwick-court, 
Holborn, London, W.C. 


MECHANICALjSPECIALITIES (LTD.) (1 18.155.) —Reg. Oct. 20, capital 
£500 in £1 shares, to carry on the business of mechanical, electrical and 
general engineers, founders, &¢.. and to adopt an agreement with the 
Jones & Lamson Machine Co. (Ltd.). Private company. First directors, 
J. D. Mussett and W. G. Fitzgerald (both permanent). 


SWITCHGEAR & COWANS (1911) (LTD.) (118,136.)—Reg. Oct. 19 
capital £8,200, in £1 shares (3,000 preference), to carry on the businesses 
as formerly carried on by the Switehgoar Co. (Ltd.) and Cowans (Ltd.), 
and поза of electrical engineers, electricians, manufacturers of and dealers 
in elsetrical apparatus and fittings, &c., and to adopt an agreement with 
J. E. Waller. Privat? company. First directora, J. E. Waller (perma. 
nent director and chairman) and J. G. Stutter. Reg. office, Springtield- 
lane, Salford, Manchester. 


WILLIAM GRICE & SONS (LTD.) (117,873.)—Reg. Sept. 39, capital 
£10,000 in £1 shares, to carry on the business of manufacturers of 
steam and газ engines, oil, water, electric and other motors, electrical 
and general engineers, &e., and to adopt an agreement with a company 
with a similar title. Private company, First directors: A. G. Grice, 
W. В. Herring and T. Dempster. 


MORTGAGES AND CHARGES. 


CORONA LAMPWORKS (LTD.)—!ssue on Oot. 10 of £500 debent ncs, 
part of a series of which particulirs have already been tiled. 

FOOTSCRAY ELECTRICITY SUPPLY СО. (LTD.)—Issne on Oct. 6 of 
£600 debentures, part of a series of which particulars have already been 
filed. (Previously issued of same series, £2,500.) : 

NOTTINGHAMSHIRE & DERBYSSIRE TRAMWAYS DEVELOPMENT CO. 
(LTD.)—1Issue on Oct. 2, POLE, of £1,050 debentures, part of sores of which 
particulars have already been tiled. 

POWER ACCESSORIES (LTD.)—A memorandum of satisfaction in full 


on Oct. 7, of debenture dated March 16, 1910, securing £150. has been 
filed. | 


RECEIVERSHIP. 


DAVIS ELECTRICAL CO. (LTD.)-- Notice of appointment of G. E. Cor. 
field. Balfour House, Finsbury-pavemont, E.C., as receiver, on Oct. 16, 
under powers contained in first mortgage debentures, dated Nov. 12, 
1908, and Sept. 22, 1909, and а second mortgage debenture, dated May 16, 
1911, has been filed. 


- - x Lm — 9 — "es = 


CITY NOTES. 


MEMORANDA (Oct. 26).—Bank cate 4 per cea. (since Sept. 21, 1911.) 
Price of silver, 2544. per oz. Consols 784—78: for money and for 
account, Consols Pay Day, Nov. 5; Stock and Shares Continuation 
Days, Nov. 8 and 27 ; Ticket Days, Nov. 9 and 23; Pay Days, Nov. 19 
and 29; Mining Shares Carry Over Daya, Nov. 7 and 21. 

Ратокз oF,METALs (London).— Copper, cash, 553; three months, 564. 
Lead, English, 151—164 ; Foreign, ch, 158; three months, 15}. 
Spelter, 26} —251. Tin, English, 195—197; Foreign, cash, 191} ; three 
months, 191. Iron, Cleveland, cash, 46/5, three months, 47/14. 


BAHIA TRAMWAY, LIGHT & POWER С0.— Тиз company's earning: 
in September were &13.067 (decrease £216 compared with September, 
1910). Aggregat> from Jan. 1, £117.800 (increase £13,730). 


CALLENDER'S CABLE & CONSTRUCTION CO. (LTO.) —The directors 
have declared an interim ordinary dividend at the rate of 10 per cent., 
less tax. 


RIO DE JANEIRO TRAMWAY, LIGHT & POWaR CO. (LTD.)J—T«* 
earnings of this company for September were £201.937 (increas? £27.925). 
Aggregato from Jan. 1, £1,650,775 (increase £300,847). 


STOCK EXCHANGE NOTICES. The Stock Exchange Committze hav® 
appointed Oct. 30 a special settling day in a further issue of 62,500 $109 
shares. Oct. 31 a special settling day т a further issue of 62.500 S10) 
shares. Nov. 2 a special settling day in a further issue of 1.250 8100 shares 
and Nov. 3 а special settling day in a further issue of 23.750 $100 shares 
of the Rio de Janeiro Tramway, Light & Power Co., and have ordered the 
same to be quoted. The committee have appointed Nov. Эа special 
settling day in and have granted a quotation vo a further issue of £600.000 
41 per cent. perpetual consolidated debenture atock of the British Colum- 
bia Electric Railway Co.. and have also ordered £300,000 5 per cent. 
perpetual consolidated debenture stock of th^ Sao Panlo Tramway. 
Light & Power Co. to b» quoted. Th? comm'tt»e have boon asked to 
appoint a special settling day in and grant a quotation toa furchor issue 
of 40.000 £5 fully and partly (£3) paid ordinary shares of the United River 
Plate Telephone Co., and to allow a further issue of 5,09) £5 fully paid 6 per 
cent. cumulative preference shares of the Para Electric Railways & Light. 
ing Co. to be quoted. 
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LINE, he: E toc. or Dee. d шиш... F “ма NAME rex Сит Wase re 
| weeks, Amount as Mes @ MESE Oct 25 | Yi. pu». Ост 25. | 
& Нер" 
Aberdeen Corporation «э оо Electricity » 
АТФ ...•. о ert at i ee T + 10 5/0 Boarnemou Supply £ s. d. est. r^s 
Argentine = ass >> n 49,111 ра + 64 10| 4/6 о. 4 liie Elec, Sup. Ord, a. 710 0 = 
SETTE j^ Mew DE E 6p Coat ede m TE : 
Чой соевое оо | а рег nt. b. - 
Berneley «В оооооовооо оос 196 + d 2 ae а ов BIS: Sop КЖ: 4 © 6 х2 
Bere С Trams, Ltd... 313 + + | St. | 4 Do 7 Cent. Рге!............ " 0 eve 
Birmingham Corporation KR | eas T + 5 2 шм ec. Sup. Со. 4% Guar. Dsb. Stock 319 с ке 
Birmingham & Midland. ... D уы + 43892 | _5 2B | Do e LU RUIN ue 616 A 
крк Corporation >>>. | H Ж! Do par Cent Deb, Sick ijed 2211: 4153 7 
De SAAN уте, 5015 H т 5 2/0 Do. Be dt tre Supply Ог. Cam Pree 4 is 3 1001 
Bombay . 009002 900989 Я - 1 ес С 5ир ооо оф EEEE] i 
Bournemouth Corporation. 1.672 | + = ^o "6 | се а үз лену E Beb S Stock (red) pee 4 T 0 " 
Brighton Corporation... d = 1 10 60 | “Ha London Electric Lighting Ord, е. 418 0 TE 
=> i Г зоофоооо сео à 
Bristol Trams & Carriage -| 6224 | + t SEI $$, Do S ALD SUE E uo "i 
Baley Corporation ++... ө 1,362 | + + St) 53, per Cent. 2nd Deb. Stock (red.) .. 20 - 
Mon К Ө о i H | - County of Burham Elec. P. D. 5% 1st Mort. 8.0 .. 
Spates amways Co. а са + R830706 || 10 60 “Da epee ndon lec. Supply Ord. ...... 5 n 6 74 
0600.6 — de | a en т. ret. 00200020906 о 
с а 2463 | + = б | БЕ i| De 4i per Cent Deb Stock тй)... $20 Paley 
and Ee RIS 5,091 | — ш Serie : 29 Second Deb. Ѕіоск ..............., 48 .. 
Ч th London Ку... е 4l 5 Е: mundson's Elec. Corp. Ord........... e 0 oe 
QU of Birmingham a Pee о ео easy 20: 6,рег Cent Cum, Pref, ees inen .. .. 
уо rmingham E L189 | — D od $ 30 Do 44 per cent. огге (redi)... T " 
eg E TEE INE aco с at | 
„сов зә же өзә ое v nt. Cum. Pref. .c.csesconss р => 
битоароп & Dist. Trams . 505 + + 3. d i Do. 4i is Ist Deb. Stock (red) eGreoegreeseor : is 6 ез 
рога Railw PIER D 002 St. 44°; t Hove Electric Sat ga rrr eer cee ьо 3 3 kx 
Daoin 8 Lucan ч. _ ө (фе | Isle of Wight E. L. & Р. Со. Deb. Stk. .... 21050 a 
Dublin Со е озо 5,49) + 10,66 5 6 Konsi: n & Knightsbridge Ord. АА 6 19 0 ер 
Dudley- ur 23 [ERE NJ + pe А St. 4 Do. per Cent. Ist Pref. EREEREER] @seeeaere 5 Q о = 
Dinde or TEREE 1, АЙ 8 ! St. 4 Do. 4 per Cent. Deb. Stock (red.)........ 4 6 к 
t "diy нкү; — 1,059 "E Kensington & Kngthg. Co. & Notting Hil 0 = 
poai 2 г. 23 st. | 49% Co. (Joint Station) 4% Deb. Stock (rad.) . 430 
ед . 1.077 3| 1/2: Kent Elec. Power Со. Irred Deb. Stk....... 5 10 - 
я Corporation pecans 20,192 + 2,336 5 Че London Electric Supply Ord. .........,.. 0 ө 
Glossop Trams. ж 0-Ф ыы + 26,515 t. 4 го ораса. Рг ef.. ооо ооо фо ee ee) : 4 0 = 
Shona ЕТМЕ К вое о H 5 A. Meo Cent. Ist Mort. Deb. 002000 00 е 4 8 2 кш 
rest Nor thern & City Riy.. re 5 2/3 оро tan Electric Sup. Ord. 000000 гео е 6 13 4 ae 
Greenock & Port Glas ом Ыы + ро рва сае саата 4 17 0 3 
Halifax Corporat: € + 4 3 7 i per Cent. Deb. Stozk lst Mort.... 8 0 æ 
poration seses 1,835 093 4 P4 Do. 3 рег Cent. Mort. Deb. Stock (red.) 1 = 
Hartlepool Tramways ..-- + 5,835 20 Midland Elec.Corp. for Р.О. 44 131 Mort. О зз. 2 6 ee 
m Elec. Trama Со... " + 1029 Newcastle Else, Supply Od. (1-5903 & ae ~. 
"TPTPITE А 8j ecce ез ө ө ооо е Фе 
зди Corp өөө 1.832 + $,877 25 Do. '5 per Cent. non Cum. Pret. +... ч : - 
Hal OOA о 313 + 6525 | 449% Da. 4j per Cont. ist Mort. Db. ........ 158 - 
[ited District Council. — + 4,030 as tNorth ыо Elec. Power Sup. 5 MuR. .... 19 2 ee 
Ilkeston District Council .. = 431 56 Northampton Elec. Lt. bade Ord. 49.995 TI 6 as 
[pswich Corporation 00.02 425 t 49 po re Pr ef. «ave . зоо тео Ф овдо е © 6 - 
[ще of Thanet Co. 01000606 • 495 + 815 3 Debs. зоо ооо ооо ово фо ооо 0 ә 
НЯ о + г 4°, Ошо Biete О: созогооооовоод олов зе 15 2 ый 
а ооо ee 
Kidderminster & District - Td + 333 50 | St James! & Pall Mall Elec. Ord..... к 2 - 
KUmarnock Corporation .. 160 + 22 34% Бо Tre en t. Pref......... "PP 1 0 Sx 
Lanarkshire Trams Co. ... 1,497 + 336 | per Cent. Db. Stock (red.) ...... д a 
Lancashire United ........ 1:312 + 1,242 470 Smithfield ‘Marketa Electric Sup. o. vives 1 6 - 
*Leanington . а а 154 + 1,813 5% South London Electric Supply O:d.. eeees ee op 
Leeds Corporation. ........ 7,410 + 470 5%, | Do, 5 9% Ist Mort. Stock (r:d.)........ T 6 г 
Laizester Согрогайоп...... № 2.435 + 14,863 0/7: South Metrop'n Elec. Lt & Power 7% Ist Pret : 2 - 
Lath Corporation бы is 5 t 256 44° Do. 6 per Cent. 213 Pref. оеҗ»езө+» өөө зо 0 e 
Lincoin Corporation ..... | 119 + 1,233 1/3 Do. 4{ Ist Deb. Stock (red.)....... e. ee. 17 0 н 
Liverpool Corporation ses.) м 164 + 193 1/3 | Urban Electric Supply Ord. „=... puta - 
Liverpool Overhead Rly. ..| p» 1422 Hon 449 ре 2 ре рег Cent. Cum. Profs ее, 2 3 = 
| dudno&ColwynBayRy. s 171 1,233 d $ per Cent. 1st Mort. Deb. ........ 30 - 
London County Council . n 43.503 559 2/3 Westminster Elec. Sup. Ord..ccocncocecs 1 е 
дааа Со.. МТ » 13.895 ое Оо. 44 рег Cent, Cum. Pref...... з0оовесе „о : : 7 
ni ” 5,825 : = 
Lowestoft Со”; ion ... | 9,417 
и а. on ees л gi ч 5t 4 31 Electric Railways and Tramways. 
м "rm A 2,004 С js Bath Elec. Trams Pref. Ord............... = 
ио titan Dist. Railway. » 218 121 4% Do, 5 per Cont. Cum. Pref. ............ $ 8 б' = 
а Els à Мау. "n 11,752 761 4 à? Do, 44 Ist Mort. Deb. Stock (red.))......{ 8) 59 : - 
шн ec, Trams . is 8,745 5471 40/9 B'ham & Midland Trams 4$ Ist Deb. Stock.| 91 —93 | 4 d = 
Nelson Dno ee "i T A 117 4 (Бо. Gute Pro eee Ord. eartecese 6 —6} 6 Ji : ae 
Corpor рес РА 9 { * ит * оо ооо соо оф, вое ооо 7 — - 
idol Me о ' » 4,714 d 4% yu Cent. Dabs. seeeteereeeseeGeses 100 ж З i 9 e 
Northam ton Con ü > 65l "353 so Bish Electric Traction Ord. *s000»50902€ 1#—: 2 ee 
Oihan jee cporation. - » 433 1.335 5%, Ро. 6 per Cent. Сит. Pref. ............| 3—1 d 11 
зе D: yde . f 651 ri 44° Do. брег Cent. Perpetual D:bs.........| 91 —91 |5 8 33 
Perth (N.B.] Cor on Eos eee]. "un 1,913 2,518 % | Do. 4i per Cent. 2nd D:b. Stack... ,....| 76 —8) |5 15 924 
Perth (М.А, рот оп .. LL] 15$ 193 rt Central London Ordinary Sto:k (KEREKEKET) 65 —6! 4 9 ae 
Pe ug | ec. ifams.. ” 713 15.353 6/4 Do Houses ео 81 —35 4 12 0 oe 
terboro TIPP въ # y . е ens 73% — n pæ „ө 
шец С Corporation ee M 1 ‚91 1 6 253 is Do. Deferred Stock ee Е E И о e.s a m м 
Айз Bitte ALT аа à 2,149 7.53} 2% бо, 4 рег Cent. Debs. ор E E в " 102 — 104 : ie 0 43 
роса ee «жөк 555 734 1721 4% tCity of Birmingham Trams, 5 % Cum Pro| 41—5 5 H oo 
поема уйлан ны e Өз 1,630 18% а Ку. Сә Е pee 9 1004 1$ 2 
соововевовобов е о ” 68 , ' naon d. RES 3 x - 
И тай расов rr — 4.775 ne 34 Оо. 2 py cent. Porp. E den — о 2 о 301 
кенне к o о, m 13,259 87,939 5% Do. (1200) ооо оо фо ео ох ооо обо ото 104 —105 4 16 0 e 
| Shield Corporaticn .... Lum » 47 7 5% | Ро, (1903) ооо ооо ооо оо ооо фо ооо 103 —105 4 17 0 aah 
Singapore Tra г eae 12,337 4% | Do. nt. Per e| 102 10$ | 4 16 0 Е; 
боль Metr MS. cccvecen ” 9.477 $1.579 6/0 р Cent. Perpetual. D: bs... ee е 102 — 104 3 17 9 
е 2 1,918 5/0 ра! nited Trams, 6 per Cont. Pr-£....| 11 —12 |5 4 0 : 
= eer Gace > P 837 к bs teshead and Distict Trams Ord.........; _8}—3} |7 4 
Suited Ce RUM Sep 1,173 472) Gt Northern & City Rly. Pref. Ocd. (4'%)..| ` $—14 0 
үг Tramways бы МЫ 222 $720 d ge] qiu | esting, & Dario Ehe Trams eR CE], A=} t 
Paire Hyde ‚ИВА! n 235 | HE ** | Imperial Tramways сс Е | i 2 9 
Sun poration. "T » 1,211 5'217 4% $ Оо. 6 per Cent. Ргеб....... $99 $7690 v Ó 4 —4i «9 
reac District EN pa 457 1,782 jo Do. 4р er Cent. Оза. ............... 72 —7% 6 3 6 
iso] 5 L124 27754 I. of Thanet E. T. & Lt. 5 per Gont. Pref. 21—3 411 0 
Bien Capra . ое» TN = 535 5/ Maced ode artius Stock ee*oo69boo 77. —92 5 1 0 
обоза фов ооо » J 59 эеезозерәөоооө» eroso 9 —10 
шош District... | * Д B) P Lana Un Tara у Lien Dab, Stk. E 5 15 0 
Walasey Corporation +... Е 1,155 4% | Do. 4% Pref. ре sere edes due —38 14 2 6 
Kax » 1,010 " о иы ый О ишы 8) —8 
Walsall Corporation ......| и 572 5,029 4$, | tendon dina coc Ra и? 
Wai tln Carana у: " M Mersey Con. Савле мар» Stosk....| 71 —75 | 510 O 
j Weston-su ага зо. | 9 19 2,669 7.276 0/6 t Metro Е El Mo оф. ооо оо овооо 6 —8 +» 
Wolverhampton Co. ERR ae Е 123 1,030 iig voee ig d Orb........| 1—1: |6 10 
шыда Cpa. " 18) 937 818 4% | Do AE Oe NE ATE | g бо 
Мни ener] x Ы PH sie Ht дк Bo дю es sce о 4а 6 | 
Yorkshire W.R. Trams...) ” 192 2%» | Metropolitan Rail waited мш... Z 0 
se 22| 1,192 : way Consolidated .....| 41—42 | 4 16 
Yorkabdre Woollen Da strict! „ 13’ 1,095 го SEC cr ER i 
* No allowance has bsec mais for accrued Interest or redemption: 
$ The London Stock Exchange Committee have declined to quote these, 


(e) These 
comparisons are with the corresponding P roe Pius 2 Nene electrical t lex Dividend! 


! Шош 3 даум $ Minus 2 days $ 


T————»Á 


— — | 
1 27 911 
THE ELECTRICIAN ООТОВЕҢ 27, 1 i 
уз , Е LIS'T.— Continued. 
LECTRICAL COMPANIES’ SHAR Pris [Riu T pimens | EEES 
E *RATB BUSINESS Last NAME Wed. PER CRIT, Doug, | Ocr 

‘a | LAST 12° PERCENT. РЕГЕН WEEK TO } Drvi- | _Oot. 25 Ymtpsp.| ^7""* — MOT 9, 

i | Dist- NAME. Oct. 25, | YIELDED, m | Ост. 25 |ó рын 
БЕН a а | OE #5. ИЕ High-|Low- Teleoh Eo S 

NS est, | est.- е!грпопез. 38 -140 | 51 б 
Electric Railways and Tran салы | £5 S| web aug | “esi! e 100) 2$ | Amer. Telephn. & Telegh. Сар. St ......| 138 -140| 4 5 Ol| jaa july 

St. | 3% | Metre. Rly. Surplus Lands Stccks .. ss.. 185 —87 | 4 1 6 | Feb, Aug 8 = |). 4 Do. Coll. Trust $1,000 4 per Cent, Ваз. 109 111 : 12 H m en 
St |312| Бе Sf Ber Cont ет ГЕ све |4 2 6 мА | «| = lee Ва Col ше зе Tel. 5% ist ME БЫ ЗЫ: 101 —103 418 0 | Mar, Sept 
St [34 | Bo 2 Per Cent Convertible Pref... | 8i —86 | 4 2 9 fant jue | EQ GP 48 | Chill Telephone 5% „өөө SETA | 6 0 0| №... 

t. 349 Do, 3 per n сите 88 —90 3 18 е 1 е! ои = 0 | w 
Е не аы aa ido S Fob, Aug | 2538! Zu 1107 | Monte Video Telephora Meets NE 21 O| May, Ноу 
eot 34% Do. 3t per Cent. A 1 Ота....... 26 —26 эө e в AUS 86}! 851 1 0/6 Оо, 5 рег росы tes Вор 1234 —105]. 5 0 6 | Feb, Aug 
er iis go ori usua way ..| 85 —87 |5 4 9| Feb, Aug ES e PAM CO FINE ЖОРО Us TCI 15 19 0 | Feb, Aug 

t. n Do. Ý 1 о eeeosreonrereee . © *-*.09900909200009 : к= 1 | | ; 

St. 34% Do. Assented DAL оша ор 73 —75 |414 0! Feb, Aug 7A 73110 6/0 | Do. 6 рег Cent. um prre 91—10. У 2 о | Feb! Au 

Und. Elec. Rlys. Co. o A tcharge| 75 —77 |317 0 јап, July | = = f 10) 6/0 | Do. 6 per Cent. Cum. 2n ie EE MEE 310°0! June, De 
St.| 3% | ро. 3 per Cent. Consol td. е e| 102 —104 | 3 17 9| Jan, July 883 83} 5| 2/6 | Do. 5 per Cent. по ао тену 15" [1389-10] | 4 0 о} Jan’ july | 
St | 4% | Do. 4 per Cent. Me Ко "Charge "88 99 ie Mar, ae 145)! 144} 35 da рер. СКЕ СЫ О Cne .... E -101 кор E 

5. | 4° а В а В 2 9 | Jan, | 4 о. » araa] 4037 а 
oU 0% BS 6 Der us Б Deb. Stock...... iol —102 ‹ 19 2 Sr ima dcs 1004 à 4% OM Mod Telephone ж. 30 уг. Bnds&..... 15: 2 fe Pd on 
S1. 4 Do. 4 per nt. Ditto...» Ed b d „— 1 6 11 $ = : | uilentaz Pes er m Pik ылыы ын = a ul 

1 4. Potterles Electric Traction о өөө Па, |8 9 6| Feb, Аше | .. 1 [l1 0/7 tDo б per Cent. Ned. орен: 88 —92 { 19 0 | jin july | 

1 0/6 | Dc. 5 per Cent. Cum. Pre is ee 89 —92 |5 0 0| May, Nov | ~~ кз St | 4% | Do 4 per qur t 44°GDb Stk (red.) 93 —101 580 jan wee | 
St. 4% Do, 4} рег Cent, Deb. SiO X. Cm. Pref. { #— воо oe p t. 4% Telephone et, aye у . pas) k—7& 413 0 june, Dec 

1) 1/21| S. Met. Elec. Trams. & Ltg. у | 22—77 |5 76| Jan ы n . | 3| 50 | United River nt Cum Ba M NC uc ЫЕ; Jan, July i 
St. | 4% | Dc. 4 per Cent. Deb. АА M 8 4 0 Jan, Jur | п | 5/2/6 | Da Sper Cent. RD. ЇЙ) 1034—1051. | 
D 5% Sunderland zin me үй Shares * SEE i © б РҮ 1001: 100 t. 4196 Do, 4i Deb. St. *^"0900909 ce QD 

t derground Eles, К : en — = vs 

S4 Da ane Bone кит шр зө eo ep ао <9 |! Jane Dal el 2 Financial, Investment, &е, Кик a Ce Jan S AEG 

< |15/0| Do. 6% In. bds. with coup. ‘Dba. ..| 100 —102 | 3 19 0 > 7 Elec. & Gen. Investment 6% Cum. Pret... 10}—11 1511 6 | Sp, „л 
: Cent. Ist Power Но. Dba, ..| #7 — „| =j ef 5 3/0 № & Trust секое cesses 4 Ц 6 | Sp,DcMrJu 

“е | Yorkshire (WR) Elec. Trama Ord. «ea: ACH o 21-2119 сро уер в паз 1391132 | 410 0 А Е a 
- r т e — ee oe š О. ре о ооо оо ое од ооо Б 

E vs Do. 6 per Cent. Cum. Hes сс 80 —85 5 6 Jan. July oe * 10 HA tSubmarine Cables Trust (Cert.) DENN KLET) 

ui bu Eu ир сн ат | 10 Colonial and Foreign Electric | м 
Ziectric Manufa ME 99 —101 | 4 10 о = Ed Ж ә Railways, Tramways, &е. 48-54 |5 9 O Ар, Oct) и 8 

5t. 44% Anchor Cable Со, ы д. оовоюовоюое -h 00 Ai, Oct ve os 2/9 Anglo-Argentine 51% Cum. Ist Pref, .... 464—4; 516 0 ап, mu 944 94 
! es Aron nee Я ans р р. р АРИ 5} $ З 2/9 Ро. т eccocscotuoo 93} —95| я 2 P une, 153} 1021 

4 ‚Јо, п. ‚ өоъеәе—әә RM QURE = м ‘Do 49 ^b. oc зоо ооо оф ь осо оооо 102 —104 е 1014 We 

1| 2/4: | Babcock & Wilcox Ord. pam TE m B s. O| ray, Fab | 68| бн 42 |, Do о Вз бюд ИПП 99—01 50 | Tan Jug | 104 101] 

1 0/74 рә. Pref... "I Helsby bles Ord... TE 6 18 u у, ul 65! 5% St. d^ А 5% Deb' Stock eee ee ee ee ee е о (03 — 106 4 15 ө 7 өв 

* 6/0 British Insulated & Е АКИ 5 —6 5 0 0 ап, ] у P enm У t. 567 Auckland Elec. Trams. 5% Dab. (red.).... 6 k —7{ 5 [8 0 | ау Nov S} a 

B 3/0 Do. © рег Cent. p Mort. Deb (red.).. 102 —] 4 4 7 0 ап, uly E => St. His Brisbane Electric Trams. ув Ord осо 5 —5} 4 17 6 May, Шу Ке BH 
St. 44% Do. 4} per Cent. Is Stock ae «озо ое 104 —106 yi da t ee өө 5 2 6 Do. 5 per Cent. Cum. Pref. *озеөооеъ о» 102 —105 4 7 0 an, 20 A 144} 113 
St. MES Do. 9 Mort. Deb. А % DA ist Mt.Db. 94 -—97 4 14 3 Mar, Sep ee PES 5 4 СЯ о. 4} рег Cent. Db. Prov. Certs. essee 142 —146 5 11 0 аг, Nov 123 22 
St. | 44% British Thoms о; nt. Pref..... = .. Feb, Aug | |с; 100; [St. LA British Columbia EL.Rly. Df.Ord. ......| 130 029 | 4 [7 6 | May, | uiy | 1103! 109 

0) ex, | Pritish Westinghouse 6 per Cent. ш). |. 150-102 | 519°0 SH 99 [SE | 6% | Do. Pref. Ord. Siock э, ы, эз... 101—125 € И 8 Дат fy 101.70 
100 6% Do 6 рег Cent. В Stock...» .. 53 mJ 6 14 0 ап, uly p “ө St. 90 Оо. 5% Сит. Регр. Pref. Stozk...... 98 —101 4 19 6 рги, w 
St. 4% | Do. 4 рег Cent. Mor го. Ist DebStock| 56 —61 |7 7 9 ar, pt „| a iSt 5% +Оо. 4$ per Cent. Ist Mort. Оеба....... 101 —104 | 4 3 3 | Jan, July 1034 1001 
BE 4% BrushE Eng. Co. ti M e oo 39 —44 пото о e Joly 9 .. dg Do. Vancouver Power Debs. „„„„.ь„.. 1011—1031 4 3 0 Sept ie = 
ЭБ. НУ: AT Pale tee nen Ord «в.о 9|. а [ 13 6 oat iw ee ee Уш 9 Do. 4% Регр. Соп. T зе t Mt Db 10) —102 4 19 O Mar, P ’ 

10/0 | Callender's Са E Е Гр ТУ 4 , A" = Ayres Lacroze Trams 15 . : ~ 
stil dim) Бо. брег Cent dat Mort Debe fred) ар 0 Nov, Nor | За 94 St | 3% | Buenos Ayres Port & СИУ Tram, it ME! 99 96 |6 8 0| Feb, Aut | 3] = 
О. per vent. 131 "P 16 77M i , vy os . Stock ee s595s0ó0»505*9aoscen00t0009 d oo ee 
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. е сола 
Higher Education. 
WuHinst there is no doubt that many highly trained 


electrical engineers find considerable dithculty in obtaining 
employment. sufficiently remunerative to compensate them 
for their expensive training. on the other hand we have 


Mr. T. E. Егокв bewailing the probable necessity of im- 
porting assistants from the Continent, owing to the lack of 
properly trained men in this country. In. taking the 
subject of higher education for his address last week to the 
Manchester Local Section of the Institution of Electrical 
Engineers, it might be thought that Mr. Cramp would have 
difficulty in breaking new ground : but the address was of 
exceptional interest, and undoubtedly deserves careful 
study, the тоге хо since the author appears to be in а par- 
ticularly favourable position for observing the later careers 
of students whom he has actually helped to tram. Mr. 
Cramp believes that our colleges are at present turning 
out useless men, useless that is from the point of view of 


—Ó————— DN 
— M M ы 


emplovers ; and to remedv this defect he appeals for a wider 
scientific knowledge and general culture, so as to produce 
men with sound judgment—an acquisition which he con- 
siders is verv lacking in the present generation, due to our 
present higher education aiming at producing “a finished 
and specialised animal instead of a plastic, well-informed 


and broad-minded man." 
эшо: 

THE most important suggestion in the address is the 
division of technical colleges and universities into. two 
tvpes—general and specialised, the “* general” schools 
providing ceurses suitable for each of the five main pro- 
fessions, namely, medicine, law, engineering, architecture 
and theologv ; whilst students requiring specialised 
training would subsequently go to а central school in which 
the special subject would be treated. To such an extent, 
indeed, is Mr. Cramp opposed to specialisation, that he even 
suggests that for a student at the age of 22 we should 
scarcely expect such differentiation. as to distinguish 
between an electrical and mechanical engineer. We fear, 
however, that if specialisation by higher university traming 
is to take place subsequent to the age of 22, an engineer's 
education will be so expensive, or prolonged, as to debar all 
but the wealthy from being fully trained, in spite of the fact 
that. as Mr. Cramp suggests, all engineering students might 
be required to earn a stipulated part of their school fees by 
work in a recognised trade or shop. To take the case of 
electricity supply, if a student at the age of 22 is to tura his 
attention to electric power supply and distribution. the 
date at which he would earn a living wage would be so 
distant as to discourage all but those with well-lined purses. 
At the present дау the demand is all for specialisation, in 
spite of what Mr. Cramp savs about emplovers not wanting 
men who can only do one thing properly ; and, under the 
present conditions, we think that electrical engineering 
students will undoubtedly have, at any rate, a better chance 
of immediate emplovment by specialising early in. one 
branch of the industry, although their ultimate success will 
almost certainly be detrimentally affected by any restriction 
of the basis of their studies, — It is difficult. therefore, to 
obtain a satisfactory solution of the problem. 

Sages 


Trailer Cars. 
THe introduction of single-deck tramcars into this 


country in the early davs of electric traction was largely 
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due to our dependence on American experience and design, 
and these cars quickly gave wav to double-deck cars, which 
have always been a distinguishing feature of tramway 
practice in this country. The carrying capacity of the 
large double-deck cars now used is not considered sufficient, 
however, to cope in the morning and evening with the 
traffic on the London County Council tramways. This 
has led the Council to experiment with trailer cars. From 
the report of the Highways Committee of the Council on 
Tuesday last, it seems that the use of trailer cars, under the 
dense traffic conditions in London, is not looked on with 
favour by the Commissioner of Police. The fact that such 
cars are in extensive use abroad does not, of course, imply 
that thev would be equally satisfactory here; but, with 
efficient brake gear and control, we think that tlie danger 
arising from their use need not be appreciably greater than 
with existing cars; the 
obstruction caused, might possibly not prove so serious as 
is anticipated. 


whilst the second objection, 


Up to the present the experimental 
* trailers " have been restricted to the Hampstead route, 
but it would be worth while to try, sav, 
route where traffic is more congested. 


one or two on à 
It would be at 
junctions such as the Elephant and Castle that trouble 
might be anticipated. That the difficulties are not con- 
sidered insurmountable, however, is evident from the fact 
that the Council propose to apply, in the next session of 


Parliament, for authority to run trailer and coupled cars. 
ECT ERE: 
The Electric Furnace for Iron and Steel. 


THERE is now ample evidence that the electric furnace 
for the manufacture of steel is no mere laboratory tool. 
Papers are constantly being read on the subject. and ow 
readers will find in our present issue the abstract of vet 
another Paper describing the progress that 13 being made, 
the author i: this instance being Mi. D. Е. CAMPBELL. The 
fact is now widely appreciated that the electric furnace 
enables allovs to be made, and steel to be refined, with a 
degree of precision that is impossible with the older metheds ; 
and so long as the furnace 1s not used for melting, apart from 
There 1$ no restriction 
as to very cheap power in this case for the realisation 
of commercial results. Оп the other hand, the electric 
smelting of iron ore is а more difficult proposition com- 
mercially, because the amount of energy required per toa of 
pig is much greater than that required per ton of steel in 
refining, if the latter operation is restricted to refining the 
molten metal. 


refining, the process 1s economical. 


For this reason, electric smelting is not 
practicable ir. countries possessing both ore and a plentiful 
supplv of coal. There are countries, however, where 
deposits of ore are to be found and where water power is 
also abundant. Sweden and Norway are a case in point. and 
there are others. But quite apart from the metallurgical 
point of view, there is the interesting fact that the production 
of iron and steel has always carried with it а prominent 
position in the industrial world. This being so, it follows 
that the electric furnace may prove an important factor 1n 
the development of those countries possessing cheap water 
power in the neighbourhood of iron fields. It is therefore 
probable that Scandinavia will improve her position in the 
industrial world very materially during the next few years. 
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The Institution of Electrical Engineers. 

IN our last issue we gave a brief note of the main altera- 
tions in the proposed new Articles of Association of the 
Institution, and we mentioned that Mr. MAURICE SOLOMON 
intended to oppose such a hurried adoption of these altera- 
tions at the meeting held vesterdav afternoon. This meeting 
was called at such very short notice that anv detailed com- 
ment on tlie proposals was Impossible in our last issue, and 
there 15 no particular point in. cnticising them this week, 
because we cannot deal at the moment of going to press with 
We mav 
that a good deal of irritation has been 
caused by the Council failing to take the members into their 
confidence at ап earlier stage of the proceedings, and. we 
think it is unfortunate that the technical Press were not 
given an adequate opportunity of informing their readers 
what was proposed. 


the views expressed at yesterdays meeting. 


mention, however, 


The average member has no ready 
means of finding out how the new and old Articles differ, 
even if he has the time. 
about 100 members. 


The meeting was attended Бу 
The President, Mr. S. Z DE FERRANTI, 
occupied the chair, and in opening the proceedings he at 
once admitted that the Council had made a tactical error 
in calling the meeting at such short notice. and he there- 
fore proposed its adjournment to a date not earlier than 
November 20th. He proposed further that the present 


meeting should resolve itself into one for an informal 


discussion of the new Articles. After some criticism and 


comments, this resolution was adopted. and was followed 
by an animated discussion of the proposed alterations. 


—— G 9 i — — — —— —— 


The Anglo-Belgian Telephone Cable.— We are informed 
by the Engineer-in-Chief of the Post Office that the Anglo- 
Belgian telephone cable recently laid between St. Margaret’s 
Bay and La Panne has now been taken over by the British 
Post Office from the contractors (Messrs. Siemens Brothers & 
Co). It is the second cable of its kind successfully installed, 
the first having been laid between Abbott's Cliff and Cape 
Grisnez in Mav, 1910. While the “time " test to which the 
Anglo-French cable has been put has proved the durability 
of loaded submarine cables, the completion of the new Anglo- 
Belgian cable may, it is felt, be taken to indicate that these 
cables are now well past the experimental stage. [rt is interest- 
ing to note that, shortly after the installation of the Anglo- 
Belgian cable the development of a jointer’s fault in the insula- 
tion at one of the loading points necessitated the removal of a 
* bulge " (containing а set of “ loading coils 7). The defective 
set of coils, however, was successfully replaced within 12 hours, 
and this accomplishment, 1t is considered, illustrates the ргас- 
ticability of the loading system when applied to submarine 
cables. That the laying of other and longer cables will in the 
near future be undertaken is now certain, for. although the 
introduction of the loading principle in short cables 15 a distinet 
advantage, the advantage would be very much more marked 
if the loaded cable formed a large part of the total length of the 
speaking circuit. and it would reach a maximum if the cable 
were the main link in the chain. The distance through which 
good speech could then be carried оп would be from two to 
three times the distance possible with unloaded circuits. 
Although it is not safe to prophesy concerning the ultimate 
limit of telephonic speech through submarine cables, it is clear 
that a great advance has been made. 


Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair 
Assab—Perim ................. . July 8,1909 ... — 
Latakia—Palura ............... May 26, 1910 — 
Kotonou—Grand Bassam ...... Aug. 25, 1911 ... Oct. 27, 1911 
Bissao—Bolama .................. Sept. 26, 1911 ... — 
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Electrification of Prussian State Railways.—We have 
already referred to the extensive scheme of electrification which 
Is to be undertaken on the main lines of this system. Our con- 
temporary. the `` Railway Gazette." now states that the work 
ix to be put in hand at once, the locomotives being already 
under construction. The main power plant will be at Ditters- 
bach, whence current will be delivered to the whole of the line. 
as well as to a number of local and light railwavs in the neigh- 
bourhood. It is hoped that electric operation of both passenger 
and goods traffic will be in force by the spring of 1913. For 
the Dessau-Bitterfeld section of the Prussian State railways 
the A.E.G. has already delivered an electric express locomotive. 
driven by à 1,000 н.р. alternating-current motor, and designed 
for a speed of 68 miles per hour. Current is taken at 10,000 
volts from the overhead line by two collectors. The locomotive 
has four coupled wheels 5-3 ft. in diameter. Tests made at 
Bitterfeld showed that the ‘locomotive developed a tractive 
force of 9-5 tons at starting, the average acceleration with a 
280-ton train being 0-19 m. per second persecond. On another 
test the locomotive hauled a goods train weighing 596 tons. 


“ Electrical Theory of Dyeing.? — At a recent meeting of the 
Manchester Section of the Society of Dvers and Colourists, Mr. 
W. Harrison read a Paper on the above subject, and the follow- 
ing abstract appears in. the " Manchester Guardian" : The 
author showed the similarity between the effect of mercerisa- 
tion, nitration, and presence of salts on the electrical contact- 
charge of cotton and on the amount of direct colour absorbed 
byit. The gradual addition of caustic soda to a dye bath con- 
taming direct colour first decreased and then increased the 
absorption of colour, and a corresponding effect was produced 
on the electrical charge of the fibre. An interesting experi- 
ment was described in which the gradual addition of aluminium 
sulphate to a dvebath containing direct colour first produced 
an increase in the absorption of colour, then a decrease, and 
again an increase and a decrease. The first decrease was ex- 
plained as being due to the destruction of the charge on the 
дуе: the second decrease to the reversal of the charge on the 
fibre. The parallelism between the effect of various salts on 
the dyeing of cotton and on the “salting out” of dye stuffs was 
then shown. Experiments were described illustrating the 
liberation of acid from solutions of salts and dves by the action 
of cotton. and the effect of this acid in fixing the direct colours 
was explained. The lecturer next considered the effects pro- 
duced by alterations in the available surface of the fibre and in 
the size of the particles of dve. In remarks made on the fast- 
ness of a direct colour it was stated that the order in which sub- 
stances acted in removing the dye from cotton was opposite to 
that in which they facilitated the absorption of dye. and that 
the substances which facilitated the absorption most gave the 
shades of the least fastness. In conclusion, Mr. Harrison 
stated that т applying electrical theory for the explanation of 
practical work four points had to be considered : The electric 
charge on the fibre, the electric charge on the particles of dye. 
the size of the particles and ave, and the available surface of 
the fibre, including that within the pores. Ву taking these 
points into consideration many practical problems had been 
explained, 

Specific Heat of Water and the Mechanical Equivalent 
of the Са1оге.—Ап important Paper on this subject was 
presented a few months ago to the Roval Society by Messrs. 
W. В. Bousfield, M.A., K.C., and W. E. Bousfield. В.А. The 
method of electrical heating was adopted by the authors, 
continuous flow experiments of the general type of those of 
Callendar and Barnes being employed. The electrical units 
having now been closely ascertained, any uncertainty from 
this cause, which added to the difficulties of previous investi- 
gators, was removed. The authors lay stress, however, on a 
difficulty which they think has not received sufficient atten- 
tion. The resistance of a standard carrying only the small 
current required for bridge measurements may easily be 
determined with great accuracy at the various temperatures 
of the bath in which it is immersed ; but the resistance of the 
standard at the same temperatures of the bath when a heavy 


ый 


current is passing may be quite different. It has long been 
known that a hysteresis effect may be produced by the passage 
of a heavy current, that is to sav, a change 1n the resistance 
which persists for a time and may afterwards disappear with 
а well-annealed resistance. The authors have reason to 
believe that, т addition to this, there is another effect. which 
they term a thermoid effect, and which docs not appear to 
have been guarded against in previous determinations. This 
13 а change in resistance which is of the same kind as would 
Бе produced by a considerable heating of the resistance, and 
the greater part of which exists only whilst the current is 
passing, the hysteresis effect being merely the small residual 
effect which persists when the current ceases. This occurs 
with both metals and allovs. To meet this difficulty the 
authors adopted a mercury resistance of a novel type, consist- 
ing of a lone spiral glass tuhe containing mercury, into the 
ends of which are sealed platinum wire electrodes. This 
spiral tube is connected with a thermometer tube, so that the 
spiral resistance forms the bulb of the thermometer, and it is 
possible by calibration to determine the resistance accurat ly 
when the current is passing. The resistance of the mercury 
spiral was 9 to 10 ohms, and a current of about 5 amperes was 
employed. Using distilled water, the mean value for J over 
the interval 13°C, to 54-5 C, was found to be 4.182. The mean 
value was as follows for various temperature intervals :— 


Deg. C. J. Deg. С. J. 

0tol3 ...... 4.1937 40to ...... 4.1935 
ТР ves 4:1752 | DD a TB S 4:2024 
2T ..40 ...... 4:1756 05 , BO ...... 42056 


No value is attached to the fourth place of decimals, except. 
for fixing the value in the third расе. The results are plotted 


to show the value of J at each temperature and are compared 


with previous investigations (see diagram herewith’. The 
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discrepancies are thought to be due to the thermoid effect 
referred to above. Moreover, the value of J for 15°C. comes 
оп a very sloping portion of the curve and may be affected by 
small temperature differences : in support of this the authors 
mention that the results of all observers give the value of the 
30 deg. calorie as 4:174 within +0-001, owing to the value 
of J coming on the flat portion of the curve near the minimum 
value. They suggest that, as the present mean calorie from 
О deg. to 100°C. cannot be determined without extraordinary 
precautions, the mean calorie from 15°C. to 55°C. should 
be taken, and would have considerable advantages, 


Current Topics. | 
Subjects of current interest dealt with in this issue include 
the following :— 
Mr. D. Owen contributes a second article on “ The Pressure of 
Radiation.”’ T j m 
Our article describing typical electric capstans is concluded in this 
issue. yo ye 
The Manchester Local Section of the Institution of Electrical 


Engineers had their first meeting of the 1911-12 session on Friday 
evening last, when Mr. W. Cramp delivered an address on the subject 


of “ Higher Education—Some Views of a Teacher Employer.” - 
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We give an account of a recent meeting of the Faraday Society. 
when three Papers were read, viz: '' The Paragon Eleetrie Furnace 
and Recent Developments in Metallurgy," by Mr. J. Hárdén ; 
* Progress in the Metallurgy of Iron and Steel," bv Mr. D. F. Camp- 
bell; and “Тһе Hering ‘ Pinch Effect ' Furnace," by Mr. Е. К. 
Scott. 


In a recent В.А.С. London-Edinburgh trial à car fitted with 
“ Thomas ` transmission showed a fuel consumption equivalent to 
68 ton-miles per gallon. 


Negotiations are proceeding between the London Electric Railway, 
the Metropolitan District Railway and the London General Omnibus 
Companies in regard to a closer working arrangement. 


London County Council are applying for Parliamentary powers to 
run trailer cars. 

At а special meeting of the Institution of Electrical Engineers 
yesterday afternoon the proposed new Articles of Association were 
considered. 

Municipal Loans.—An inquiry was held at Bradford last week 
into the application of the Corporation for sanetion to a loan of 
£16.940 for electricity supply. The London County Council have 
sanctioned a loan of £9.500 to Fulham, end Stepney Council seek 
authority to borrow £15.70. 


OBITUARY. 


Тонх Crise FULLER.— We regict to hve to record. the death 
of Mr. J. €. Fuller. The name of Mr. John Crisp Fuller is 
familiar to thousands in the electrical industry in connection with 
the Fuller battery, in use extensively and over a very long period. 
Mr. Fuller was born at Bristol in 1821. and сате to London when 
quite а young man. The railways were then beginning to spread, 
and the newly-formed Electric & International Telegraph Со. had 
just commenced operations. The subject of electricity had a great 
fascination for this voung man, and even up to a few weeks ago. 
when he was in his 915 vear, it was his chief pleasure. He early 
became a temporary assistant to Michael Faraday, and about 1854 
joined the Electric & International Co., continuing in this position 
for about 12 vears. This service brought him in touch with Mr. 
Edwin Clark. Mr. Latimer Clark and Sir William Preece. 1n the 
telegraph service of those days the batteries were a troublesome and 
important matter. At first, what was called the sand battery was 
used, with zine and copper elements and sulphuric acid. but this 
was found ineffective. Мг. Fuller adapted the Daniell sulphate of 
еоррег battery and arranged it in the trough form, which is well 
known on English railways. This battery was used until Mr. 
Fuller invented the bichromate battery. when it gradually went 
out of use. One of the results of his early study of batteries was 
the invention of what was then called the universal battery system, 
hy which one set of cells worked a whole group of circuits. This 
plan in later years his been greatly extended, and all large centres 
have now adopted it. The common battery system. as И is now 
called. was the invention of Mr. Fuller, whose first patent for batteries 
was taken out in 1853. He invented a gravity form of manganese 
cell. and his leather division sulphate cell has continued in use 
until the last vear or two. The earlier land-lines and tho a ppara- 
tus at the shore end of submarine cables were. we learn. under his 
supervision. In 1857 he assisted Messrs. Silver & Co. in applying 
indiarubber to telegraph purposes, designing the machines and 
methods for covering wire and making vulcanite insulators, of which 

rast numbers were used at thet time. Later, before he founded 
his own firm of John C. Fuller & Son, he assisted Mr. W. T. Henley. 
the great cable manufacturer. About this time he invented and 
patented the mercury bichremate battery, which is зо largely 
adopted in all English-speaking countries, especially America. This 
battery. with its steady psessure of 2 volts and economy т number 
of cells and space, came ах а boon at the time. His death leaves а 
real void in the ranks of the early workers in the telegraphic 
industry. 

W. C. Martin.—We also regret to record the death of Mr. W. 


Martin, senior partner of Messrs. W. Martin & Co.. electrical 
engineers, Glasgow. Mr. Martin was born in 1862 zt Dundee. [n 


1579 he entered the service of the Telephone Co. of London, and 
subsequently the Brush Eleetrie Light & Power Co. of Scotland. 
On the liquidation of the latter т 1883 he proceeded to Glasgow, 
where he closely identified himself with all branches of electrical 
engineering. [n 1893 he started business on his own account, and 
founded the firm of W. C. Martin & Со. The firm hove aequired a 
high reputation for electric light and power installation work, and 
especially for installations on board steamships. As chairman of the 
Seoftish section of the Electrical Contractors’ Association Mr. 
Martin promoted the interests of that body. He was also a member 


æ 


of the Institution of Engineers and Shipbuilders in Scotland. and an 
associate member of the Institution of Electrical Engineers. 


THos. DEwHURST.—The death occurred, at Blackburn. on Satur- 
day last, of Mr. Thos. Dewhurst. in his 67th vear. Mr. Dewhurst 
joined the old Magnetic Telegraph Co. in 1858, being stationed at 
Preston. He entered the Post Office service at the time of the 
transfer in 1870 апа went to Blackburn as clerk-in-chirge of the 
telegraph department there in 1578. In 1893 he became super- 
intendent, a position he held until his retirement in 1898. 


PERSONAL NOTES. 


Mr. Etienne De Fodor. to whose early work with Mr. Edison 
in the United States we have recently referred. and who is 
now managing director of the Budapest General Electric Co.. 
has attained his thirtieth anniversary as an electrical engineer. His 
friends at Budapest reeently entertained him at a banquet. which 
was attended by many of the leading men in that сну. including 
members of the Government ard of the municipal body and the 
principal engineering leaders of Austria-Hungary. Mr. De Fodor is 
one of the few remaining of the Continental pioneers of Incandescent 
electrie lighting, and shares this distinction with Bergmann and 
Rathenau. Мг. De Fedor is still a comparatively yoang man, as he 
will attain his fiftv-fifth vear on Nov. 8. 

Мг. G. Е. С. Searle. F.R.S.. has been elected. to а fellowship 
et Peterhouse, Cambridge. Mr. Searle was formerly a seholar of 
the college. and has been demonstrator of experiment sl physies at 
the Cavendish Laboratory since 1333. and univer itv. lecturer їл 
experimental physics since 1900. Mr. Searle published à hook on 
“ Experimental Elasticity ` in. 1008 end one on ^ The Modern Con- 
ception of the Universe ` in the same year, and hous abo written 
many Papers on mathematical and physical subjects. 

Мг. J. Н. Cawthra. borough electrical engineer, South Shields, 
has resigned that office. heving been appointed to an important 
position on the statf of the Vietoria Falls & Transve И Power Со, 


Sir Joseph Swan, F.R.S.. entered his 84th vear on Tuesday. He 
was born at Sunderland. and received the honour of knighthood from 
King Edward VIL in 1904. 

Sir John and Lady Gavey were among the psssengers in the 
В.М.М.Р. * Amazon ` which left Southampton on Fridav last for 
Brazil and the River Plate. 


APPOINTMENTS VACANT AND FILLED 


Appliestions are invited by the Federal Publie Serviee Commis- 
sioners, Melbourne. from persons qualified to fill the position. of 
assistant electrical engineer in the Postnrister-CGeneral s Depart- 
ment. Salary from £520 to £60) per annum. Appliconts must have 
had sound educational training and subsequent practied experience 
in electrical engineering. preterably in sections connested with пег] 
or underground line construction. telegraph and telephone systems, 
Applications must be in Бу Feb. 1, 1812. See also an advertisement. 

An assistant superintendent of railway telegraphs is required for 
the Government, of Southern Nigeria for one tour of 12 months’ 
resident ial service. with possible extension. Угу £300 per vear. 
Applications to the Crown Agents for the Colonies. Whitehall- 
gardens. London, S.W. See also an advertisement. 

A large firm in the Midlands require an assistant tester. well up in 
testing a.c. and d.c. machinery. Nee advertisement. 

A Yorkshire manufacturing firm advertise for ал a~sistant engi- 
neer well up in a.c. calculations for motors and generators. Nee 
advertisement. | 

А few good armature winders. experienced in general repairs of 
various d.e. machines and commutators, also а few cleetrical fitters, 
experienced in making and repair of controllers and switchgear, &e.. 
are wanted for H.M. Doekvard. Devonport. Applications to the 
manager, Labour Exchange. Plymouth. See an advertisement. 

Bispham-with-Norbreek Council require an electrical engineer to 
teke charge of their new eleetricity works. Applications to the 
Clerk by Nov. 13. 


The directors of the Central London Railway Co. have appointed 
the traffic manager (Mr. Cecil Partridge) to be mencger of the Com- 
pany from Oct. 28. 

Mr. Partridge was born in [872. and js a son of Mr. R. W. Partvicdg.. 
late clerk to the London County Asylum Committee. He was educated 
at a publie school and started. his railway career with the G.W. Со, 
During the 12 years he was connected у ith that € ompany he had eon- 
siderable and varied ex perence in the departments of the general manager. 
superintendent of the line and divisional superintendent, and gained 
such а sound practical knowledge of all branches and phases of r. ulway 
work that, prior to the opening of the Central London Railway, Mr. 
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Charles Aldington, the then trafhe superintendent, invited Mr. Partridge 
to become hia assistant. In this connection he had a good deal to do 
with the initial work of orgamsing the вай and services of the new 
railway. and when Mr. Aldington returned to the G.W. Railway in 1903 
Mr. Partridge was appointed to succeed him, and for the past eight years 
has filled the position of traffic superintendent. In the carly part of the 
present year, during the reorganisation of the executive staff of the rail- 
wav, his position was changed to that of traffic manager, imd the direc- 
tors have now decided to complete the changes Бу appointing him 
manager. 

The appointment is one which will give general satisfaction, since Mr. 
Partridge is very popular with the staff. In the carly days he was 
instrumental in raising a substantial sum to start an employés sick and 
benevolent fund, which is now in a flourishing condition, Recently, on 
the occasion of a smoking concert promoted by the staff, the opportumty 
was taken by the guards, conductors and liftmen to make him а pre- 
sentation, including an address of appreciation and an expression of 
unswerving loyalty should further clouds darken the railway horizon. 
Mr. Partridge is the co-inventor of the Bowden and Partridge fog signal 
economiser, an appliance which is practically universally used on railways, 

Мг. J. В. Wilson. second engineer-in-charge et Hford electricity 
works, has been promoted to seniorengineer in. place of Mr. Н. Н. 
Arthur, resigned. and Мг. а. А. Partington, switchboard attendant. 


has been appointed fourth charge engineer. 

West Ham Corporation have appointed Mr. James Allan, acting 
mechanical superintendent at the Port Dundas power station, 
Glasgow, to the position. of mechanics! superintendent at their 
electricity generating station. 

Mr. F. Dalston has been promoted to the position of mains super- 
intendent at Perth. 

Mr. George New. of the Indo-European Teleuraoh Department. 
his been appointed administrator of the Persian Telegra shs. 

Mr. С. F. G. MeCinn has been appointed Trade Commissioner to 
the Government of South Australia in London, зла he: taken up his 
duties at So, Gracechüurch-street, E.C., the ofliees of the Agent- 
General for the State. 


INSTITUTIONS AND SOCIETIES. 


British Science Guild.—‘* Nature " announces that eat è recent 
meeting of the Executive Committee of the British Science Guild a 
committee was appointed to consider the question of holding lectures 
and reading Papers. Other matters considered were the reduction 
of posture оп seientifie literature, co-ordination of ehsritible eflort, 
and the pollution of rivers. In eonnectioniwith the committee on the 
conservation of natural sourees of energy, it wes decided to print 
the report at the end of the year. 

Faraday Society. —At the meeting of this Soeiety whieh will be 
held at the Institution of Electrical Engineers on Wednesdzvy nest, 
November Sth. Dr. E. G. Acheson, who is universally known for his 
work on graphite. will give an account of his resesrehes. The 
address will be accompanied by experiments. We are voked by the 
secretary to state that non-members of the Society will be admitted 
on presentation of tickets, which ean be obteined by а splicetion to 
him at 52. Vietorie-street. Westminster. 

Physical Society. — We are informed thet the meeting of this 
Society on. Friday next; November loth. will be held at Finsbury 
Technics] College at 5 p.m.. and not at 8 p.m. as announced on the 
time-table slrezdy eireulated. 

Association of Mining Electrical Engineers. —The Ect of Neotland 

Branch of this Association have appointed Mr. R. W. Hogarth, 
Edinburgh. auditor. in succession to Мг. J. M. Кеерїп. Airdrie. 
resigned, while Мг. €. L. Robinson. H.M. Inspector of Mines, Dun- 
fermline. has been elected. to fill the уасапсу on the Council. The 
following are the dates of the meetings and special di-triet leetnres. 
the latter being held with a view to popularising the Branch and the 
work of the Association: Friday, November НИЙ. special lecture 
at Alloa; Friday. December 8th. general meeting zt D infermline ; 
Friday, December 22nd, special lecture at Wemyss: Saturday. 
January 6th, 1912, general meeting at Edinburgh : Friday. Janu- 
ary ТӨМ, special lecture 56 Cowdenbeath: Fridav. February 16th. 
general meeting at Dunfermline; Saturday. March 9th, general 
meeting in Edinburgh; Friday, Mareh 29th. general meeting in 
Dunfermline ; Saturday. April 20th. general meeting in Edinburgh : 
and Friday, May 24th, annual general meeting in Dunfermline. 
М Institution of Civil Engineers.--The Council of this Institution have 
made the following awards in respect of Papers published in Section 
П. of the * Proceedings " for the session 1910-11: Telford Premiums 
to Messrs, S. M. Dixon. H. J. Е. Gourley. J. Holden. А. Rogers. 
А. К. Griftin and Dr. К. €. Les; and a Crampton Prize to Prof. 
W. E. Dalby. They have also awarded the Indian Premium for 
1911 to Mr. C. E. Capito and the Webb Prize to Mr. F. W. Baeh. 
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EDUCATIONAL NOTICES. 
Bradford Technical College.- We have received a copy of the 


Calender for the 20th session (1911-12). whieh contains full par- 
ticulars of the day and evening courses of instruction in electrical 
and mechanical engineering, physics, chemistry. dveing. textile 
industries, &c. 


Salford Technical Institute.— Sir W. Н. Bailey distributed the 
prizes gained by the students of the Royal Technieal Institute, 
Nalford. on 27th ult. 

The Principal (Mr. B. Prentice) reported on the work of the session 
1910- 191 1, and said that the total number of «students who joined the 
Institute was 1.901, of whom 1.716 were evening students. An impor- 
tant part of the work of the Institute was done in the evening classes and 
he was able to report an increase in the number of students and to bear 
testimony to their painstaking and conscientious werk. Many students 
took properly organised courses entailing attendances on three evenings 
рег week, and the wants of special-course students wer б in а sym- 
pathetic мау. The number of day students was 200, and 32 of those 
took the junior technical course, which provided a pre-apprenticeship 
training on scientifie and practical lines, and met the need of parents who 
desired their sons to enter one of the mechanical trades of the district. 
There was a demand for skilled apprentices. Most engineering tiris had 
given up the premici pupil ¿instead they applied to the technical schools 
for students who had taken а two orthree years! cents of dav technical 
Classes. His chief difficulty was to supply the арр ties cf that kind 
made to him. 
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ARRANGEMENTS FOR THE WEEK, 


SATURDAY, November 4th. 
JUNIOR [NsTITUTION OF ENGINEERS. 

7.30 pam. Reception at Caxton Hall, SW. Lecture on “Nome 
Physical Ехреглие sts,” by мт). J. Thomson, F.R.S. 

MONDAY, November 6th. 
NOCIETY OF ENGINEERS. 

£250 р.т. Meeting at th Institution. of El tria! Engineers, 
Victoria. Embankment. Paper on "7 Two СУ Engines. by 
Mr. В. М. А. Brewer. 

TUESDAY, November 7th. 
MANCHESTER SECTION OF THE INSTITUTION ок Et ré run st ENGINEERS. 

7:90 pans Meeting at the Physical Laboratory the University, Man- 
chester, Paper on ©“ The Mechimeal Destin ef Dire teeurrent 
Turbo-generators," Бу Mr. R. Roberts. 

INSTITUTION oF Civi ENGINEERS. 

5 p.n, Meeting at Great Goorgeestreet, Westin г. 

Address by Dr. W. С. Unwin, F.R.S. 
RONTGEN М ТЕЛУ. 

5:150 рән. Meeting at the Institution of Electrical Engin ors Vie- 
toria Embankment, Presidential Address by Ме. А. А. Camp- 
bell Swinton. 

WEDNESDAY, November 8tb. 
Farvpay Sooty. 

S pon. Meeting at the Institution of Electrical Enzo. Мебора 
Embankment. Address by Dr. E. G. Aches on. 

THURSDAY, November 9th. 
INsrIrUTION ор Ет тве, ENGINEERS. 

Span. Meeting at Vietoria Embankment. Paper on 7 Modern 
High Voltage Power Transformers with Special Ret rence toa 
UPC Three Unit System by Mr. W. V. Paster, 

FRIDAY, November 10th. 


Prosidential 


PHYSICAL SOCIETY. 
dpa. Meeting at Finsbury Technical Colles. Leonwrd- street, 
Citveroad, КС, Agenda: 7 Rotleeting Россер > tor the 
Study of Optical Stress in Materials.” by Prote м P. Thompson, 
F.R.S.. and Е. G. Coker. 7 The Effects of Holes and Semi- 
eireular Notehes in th? Distribution of Stross in Pension Mem- 
bers " (demonstrated by polarised licht), by Prot. E. G. Coker. 
(и) “А Surface-tension Phenomenon.” (5) 7 Temperature Rise 
in Drops as they. Part." and (6) 7 Temperitutes of Equidensity 
of Liquids,” by Mr. С. В. Darling. (a) 7 Exhibition eta Large 
Harmonograph," (5) " Physiological Etfeet of ан Alternating 
Magnetic Field," and (c) Demonstrations oor Acoustical 
Ex periments, New and Oll," by Prof. S. P. Thompson. Е.К, 


i LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Col. H. М. Leaf. 
The following orders have been issued for the current week : 
Monday, November 6th, “VAV Company.—Com pany work. 7 pam. to 
0:30 pm. _ 
Tuesday, November 7th, " B" Company.—Company work, 7 
9:30 p.m. 
Wednesday, November Sth.— Gymnastie Classes; 7 pam. te 10 рае 
Thursday, November 9th. © € Company.—Lectite, $ pan. : Pechnical 
work and Infantry Drill. S p.m. to 10 p.m. _ | | 
Friday, November oth, ^ D" Company. = Lecture. ори: Technical 
Work and Infantry Drill. 8 p.m. to 10 p.m. " 
Saturday. November Lith. Fort Coal House. week end rour. The party 
will parade at Fenehurch-street Station at ЗЛО рии. Dress: Ner- 
vice dress, greateoats, haversacks and belts. No arms will be tiken. 
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ELECTRICALLY-DRIVEN REVERSING ROLLING MILLS.* 


вх. W, SYKES, 


— 


Summary.—The author first discusses the superiority 
reversing mill under the usual working conditions, and then deals 
with the various problems that have to be solved in applying the 
electric drive to this class of wors. The power required to drive the 
mills is also considered. 


The load conditions under which motors driving continuous-running 
rolling mills operate is generally understood. and the advantage to be 
obtained by using a suitably designed flywheel is well known. The 
antithesis of this tvpe of mill is the reversing mill, where every effort 
is made to reduce the tlywheel effect to à minimum so that the accele- 
rating force required may be kept within reasonable limits. It was 
not until 1905 that a millowner could be found willing to install an 
important drive of this kind. in view of the fact that nothing of a 
similar nature could be shown. At last the Oestreichische Berg und 
Huttenwerke Gesellschaft decided to {гу the experiment when 
remodelling its works at Trzvnietz, and after а considerable time had 
been spent in investigating the power requirements of its thon 
existing steam-driven mill an order was placed towards the end of 
1905, and the plant started in July, 1906. This plant was rated to 
have a maximum capacity of 10,350 H.P., but since it has been in 
operation the load has often exceeded this value. The resulta 
achieved with this initial installation encouraged other companies to 
install this type of mill. and up to the end of February of this venr 32 
mills of this type have been installed or ordered in Europe and three 
in the United States of America. 

In view of the technical difficulties in building mills of this kind and 
of the high first cost. it may be asked why reversing mills are used at 
all, as ша general way it may be said that three-high continuously 
running mills can dothe same work, the construction of this kind of 
mill representing no particular difficulties and being comparatively 
cheap. Where the mill has to roll a large number of different sections 
and operates only for а short time on one particular class of 
work, frequent changing of rolls is nezessiry and the two-high mill 
13 more convenient in this respect than a three-high mill, the cost 
of rolls being considerably reduced and also the time required for 
making the change. The economy of the reversing mill with inter- 
mittent work is higher than that of the continuous running mills, 
principally on account of the elimination of friction load when the mill 
is not in operation. The friction load is often a very appreciable 
fraction of the total work, and is, of course, particularly noticeable 
where the mill is working at a small percentage of its normal capacity. 
With a three-high mill this loss is going on continuously, whereas the 
reversing mill is at rest and the only losses are those in the motor- 
generator set, which are generally less than those due to the mill 
friction. The auxiliary equipment of the reversing mill is somewhat 
simpler than that of the three-high mill, the lifting or tilting table 
being eliminated. The balancing arrangement of the rolls is also 
simpler as only one roll is moved. 

Fig. 1 shows graphically some results based upon tests carried out 
in Europe, which show the superiority of the reversing mill when on 
light loads. These curves are based on rolling 3-ton ingots to various 
sections, the elongation varying from 5 to 10 per cent. It will be seen 
that on light loads the efficiency of the three-high mill, on account of 
the friction losses, is considerably less than that of the reversing mill, 
while at full load both types show about the same results. In works 
where the rolling is irregular, the reversing mill can show an appre- 
ciable saving besides the other advantages incidental to this type. 
The curves have been made up from actual test results and if any- 
thing they favour the three-high mill, as the friction taken is not the 
highest obtained. In smaller works there is likely to be a greater 
variation in the production than with the larger, as the driving 
equipment is much simpler. It must be bornein mind, however, that 
the upkeep of the mill is very much greater than that of the electrical 
equipment, so that the extra complication of the reversing mill- 
drive does not offset that of the three-high mill over the two-high. 

As regards control of the motors, it is obvious that for large plants 
any system of rheostatic control would not be feasible, and a voltage 
control is, therefore, the only one that can be considered. For plants 
of about 1,000 н.р. ог 2,000 н.р. there is, however, some difference of 
opinion. With the voltage-control system the speed of the motor 
corresponds with the position of the controller handle, and any amount 
of braking can be obtained without difficulty. А very important 
feature is the power required for accelerating the motors. In the 
voltage-control system the total input is the same as the energy 
stored in the moving masses. With the rheostatic system of control 
only one-half of the energy taken from the line is available for accelera- 
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| ting the motor and попе is recovered. То illustrate this point the 
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* Abstract of a Paper read before the American Institute of Electrical , 


Engineers. 


г following example may be taken, In rolling 2 in. sq. billets from 
| 15 in. by 15 in. by 45 in. ingots in 19 passes the actual work put into 


ab the | 


the rolls. was 141.740 nm.P.-seconds. the total energy required for 
accelerating the motor was 30,543 H.P.-seconds, but as a portion of 
this was recovered, the actual horse-power required for accelerating 
was approximately 18.000 H.p.-seconds. With rheostatic control 
the input to the line would have heen twice as much as with the 
voltage control of 61.086 H.p.-seconds, which is approximately 43 per 
cent. of the useful work, whereas with the voltage control the loss cor- 
responds to about 12-7 per cent. of the useful work. This difference 
in power consumption is of considerable importance, and will at 
the end of the vear represent an appreciable increase in the total 
input. 

Another feature which has been raised is the quickness of opera- 
tion, it being claimed that the rheostatie control enables the motor 
to be reversed more quickly than is possible with voltage control on 
account of the magnetic lag of the generator field with the latter 
system. This feature is, from an operating standpoint. of no par- 
ticular value, as experience has demonstrated that the mill can be 
reversed as quickly as the material can be handled. and quickness of 
operation is not the limiting feature in the output of the mill. It 
might be mentioned that a test of two motors having a maximum 
total rating of 7.000 н.р. showed that they could be brought to a 
speed of 60 revs, per min. 28 times per minute, and another mill with 
motors having a rating of 10.000 H.P., a speed of 100 revs. per min., 
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Fia. 1.—CURVE SHOWING THE RELATION BETWEEN THE POWER REQUIRED 
FOR REVERSING AND THREE-HIGH MILLS FOR VARIOUS OUTPUTS. 


was reached 14 times per minute. In the latter case the energv 
stored in the moving masses was approximately four times as great 
as in the former case. The universal experience has been that 
motors with voltage control can be operated as quickly as the material 
can be handled, and considerably quicker than a steam-driven 
reversing mill. 

Several methods are used in practice to obtain quick operation 
with the voltage-control system. Опе method is indirectly to com- 
pound the roll motor, this being done by means of a series generator, 
the field of which is excited by the armature current of the motor. 
The current in the winding excited by this generator is compara- 
tively small, and is easily reversed by the controller. whereas any 
system of direct compounding would necessitate operating a switch- 
ing device capable of handling several thousand amperes, which 
would be hardly practical. With this arrangement the time required 
to accelerate the roll motor is shortened as the torque available for a 
certain armature current is greater on account of the stronger field. 
the difference depending, however, on the saturation of the field. 
This arrangement has the advantage that the speed of the motor will 
vary somewhat with the load, and consequently in case of & very 
heavy overload part of the energy stored in the moving parts 18 
available to assist the motor, whereas with a shunt machine the speed 
variation is so small that all loads must be taken by the motor and 
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gener.tor. Another method of increasing the rate of operation is to 
wind tho fields for a comp2ratively low voltage and connect a large 
ncn-i7ductive resistance in series with them. This has been used to a 
consid>rable extent, ss it is simpler than tho arrangement just de- 
scribed, and it is possible to obtain just as high a rate of operation as 
is Necessary in practice. 

One rather important point to be provided for in connection with 
the control of plants working on voltage control is the effect of the 
residual magnetism on the generator field. When a roll motor is at 
rest, the generator armature has only the resistance of the motor 
armature in series with it. With a verv small residual field it is pos- 
sible to obtain quite an appreciable current. The principa! danger 
is that the rolls may start to slowly revolve should the current flow- 
ing be sufficient to overcome the frictional movement and in this 
way а serious accident may occur. А very simp!e way to avoid this 
d«nger is to short-circuit the generator when the controller is in the 
off-position. Another method which is perhaps preferable is to 
crrange the controller so that when it is in the off-position the gene- 
r.tor field is so connected across its ermature that апу voltage 
generated due to residua! бе!а will cause a current to flow in the 
shunt winding tending to fill the residus! field and in this way it is 
possible to eliminzte the current due to го 10% field altogether. 

It is obvious tht to withstand the operating conditions. ordinary 
dircct-current generetors and motors wou!d not be suitable. The 
generator must be e:pable of commutcting its maximum current at 
a small percentage of its normal Ве! апа its armature reaction must 
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Fic. 2.—CvRVES SHOWING THE EFFICIENCY OF A REVERSING ROLLING 
MILL WHEN WORKING AT VARIOUS CAPACITIES. 


therefore be completely compensated. In the earlier machines, the 
Deri typ» of generator was used, but experience has shown that it is 
not Necess2zry to go to such en expensive construction end machines 
ате now built with interpoles with the compensating winding in the 
face of the mein poles. In order thet the machines cen rapidly 
change their field strength, the generator ficlds are elways lami- 
nated. The motors must, of course, be eble to hendle the same 
currents 23 the generetor, but the condition is somewhat different, as 
the motor always hss full field at starting and the operating speeds 
are much lower. Аз far as the motor is concerned, the principal 
point to be observed is to reduce the inertia of the rotating parts toa 
minimum. This is generally done by using es light а construction as 
13 consistent with necessary mechanica! strength. and in the case of 
large units using two or more machines. However, the progress that 
has been made in the design of reversing mill equipments is shown to 
some extent in the construction of the driving motors. The first 
plant at Hildegradhutte had three motors on the same shzft. with a 
total maximum rating of 10,350 н.р. The lergest plant that has 
heen installed is that et Rombachutte, the motors having a maxi- 
mum rating of 15,000 H.P., only two machines being used. The plant 
which is now being built for the Acieres de Longwy а Mont St. Martin 
hes one motor with а maximum rating of 12.800 н.р. The motors 
are Invariably of the interpolo type, generally with compensating 
windings in the main pole faces, the field being usua!ly solid with 
laminated poles. In г, few cases, however, laminsted fields have 

been used. 

The question as to the efficiency of reversing rolling mills has often 

been raised end comp2risons mzde with steam-driven units. The 
adventege of the reversing roll for irregular work has been shown in 


Fig. 1. Fig. 2 shows the efficiency of one of the latest reversing mills 

installed, this efficiency being the relation between the work given 

out by the mill motor and the input to the motor-generetor sct. It 

will be noted that the efficiency when rolling hard materia! is a little 

less than when rolling soft material, this being due to the fect. that 

the hard material requires a greater number of pa:ses for the same 
! reduction of area. It will be seen that at full load the efficiency of 
the equipment is about 65 to 70 per cent. 

With а modern steam-driven plant it will be possible to generate 
l H.P.-hour for approximately 1216. of steam, and allowing 5 per 
cent. for transmission losses end 65 per cent. for the efficiency of the 
rolling mill plant, it will be seen that the {езт consumption рег 
horse-power-hour at the rolls is about 19-5]b. Taking the latest 
type of reversing mill engine with a velve between the receiver and 
the low-pressure cylinder so as to save the steam from the high- 
pressure cylinder when reversing, which would otherwise be ex- 
hausted to the condenser, the best figures that have been obtained 
are 274 lb. of steam per З H.P.-hour. This is when working with 
26 in. vacuum and 90°F. superheat. 

Considering the loss due to condensation and leakage in the pipes, 
this figure would have to be increased to at least 30 lb. of steam per 
brake horse-power-hour, consequently under th» most favourable 
conditions the stes m-driven reversing mill will take at least 50 per 
cent. more stezm than an electrica! v-driven mill. The figure given 
for the stesm consumption of a stezm mill is for а modern plant of 
the best construction. With ап ordinary. рами working condensing 
but without superhest and with -in.p’e single valve control à. recent 
test gave 53 Ib. of Мет per brake horse-power-h vu >. 

The power required to drive rolling mills depends on a grest many 
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rolled, the profile of the finished material, the number of passes and 
the type of mill. In Fig. 3 some curves are shown which are the 
results of tests made in Europe to determine the power requirements 
of rolling mills. These curves show average results and are useful 
when used in conjunction with the efficiencies shown in Fig. 1 to 
determine the power input for à given output of finished material. 
From these curves it is possible to determine, with reasonable accu- 
racy, the power requirements of the mill provided there are no ab- 
normal conditions, but the figures given are only good for mills rolling 
blooms, billets, heavy girders and rails where the temperature does 
not drop below 1,700 F.. and the form of the finished product is 
simple. For angles, tees. light rails, bar iron, thin plates and sheats 
the power required is much greater and cannot be so simply expresaed. 
From the curves given it is possible to determine the power required 
for th» individua! passes, but in estimating the size of the motor 
necess;ry many other factors must be considered. The acceleration 
of the moving parts and also tho friction of the mill must be allowed 
for, and tests show that the initial peak may be considerably higher 
than the average during rolling, probably on account of the tem- 
perature of the end of tho ingot, bloom or billet, as the case may be, 
being lower than the average. The curves given in Fig. 3 show the 
net rolling work and do not include the losses in the motor gearing, 
nor the friction except that caused by rolling which, however, cannot 
be separated from the power actually required to displace the metal. 
In general, it may be stated that if the machines are designed to 
withstand а current of about 24 times the normal that could be 
carried continuously, the maximum capacity and the heating will be 
in about the right relation although this may vary according to local 
conditions. There is, however, a considerable variation in the power 
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factors,among which may be mentioned the temperature of the material. 
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requirements for different ingots and the average figures may easily 
be exceeded by 30 per cent. to 40 per cent., and considering the 
irregular rate of acceleration which may take place, a margin of at 
least 50 per cent. should be allowed in the maximum capacity over 
the estimated average. 

In conclusion, the results that have been obtained with the rever- 
sing mills have shown that the operation is equal to the best that is 
possible with steam-driven plants. and in many cases very much 
better results have been obtained than with the steam plants that 
were displaced. "The economy of this type of mill has been conclu- 
sively demonstrated, and the only objection that has been raised is 
the high first cost. А little investigation. however, of the economy 
of the mill shows that the additional initial expenditure is very 
quicklv saved by the lower power consumption. "The rapid exten- 
sion ot this type of mill is sufficient demonstration of the fact that in 
new plents, where economy in operation is the controlling feature, 


the electrically-driven reversing mill will eventually displace the 


steam-driven plants. 


SOME RECENT IMPROVEMENTS IN PYROMETERS.* 


BY К. 5. WHIPPLE. 


Summary.—The author describes some improvements which he believes 
will add largely to the value of pyrometers in industrial work, both as to 
their suitability for particular processes and to the scientitic accuracy of 
the results. 


Peake s Patent Compensating Leads.—When a thermo-coup!e is 
made of inexpensive wires such as copper and constantan (copper 
60 per cent.. nickel 40 per cent.). it is not difficult to carry the ends 
of the couple sufficiently far away from the furnace to ensure that 
they may be maintained at a mcderate, and fairly constant, tem- 
perature, and any errors introduced by variations in the temperature 
of the cold junction are, in the majority of industrial operations, 
negligible. 
№, When the couple, however, is made from mctals of the platinum 
group, price is an important factor, the length of the thermo-couple 
must be reduced as much as possible and copper leads employed to 
connect to the indicator or recorder. This means that the thermo- 
couple head, at which point the cold junction is situated, is in a 
position where it may be subjected to wide variations in temperature. 
Several suggestions have been made for overcoming this difficulty, 
amongst the most successful heing steam heating the thermo-couple 
head and water-cooling the head of the pyrometer. 

In 1904 Prof. W. H. Bristol suggested the employment of a metal 
and an alloy, the two wires tegether giving ап E.M.F. equal 
to that of the platinum, platinum-rhodium thermo-couple at а 
definite temperature. It also occurred to Mr. W. №. Pezke. who 
knew ncthing about Bristol's work, that «n alloy cf copper with a 
very small proportion of nickel might be made which would give the 
same E.M.F. against copper as the platinum couple, and yet 
have а resistance only very slightly greater than that of pure copper. 
After a considerable amount of experimental work it has been found 
possible to make an alloy which answers the requirements. 

The invention of the alloy has immensely simplified the use of 
thermo-electric pyrometers, as leads made of this alloy and copper 
wire can be used in place of ordinary copper leads to connect from 
the head of the platinum thermo-couple, thus removing all anxiety 
as to the temperature of the head of the couple, or possibility of 

error arising from variations in its temperature. In fact, the “ cold 
junction " is shifted from the thermo-couple head to the galvano- 
meter terminals, where the temperature variations are ususally 
small. A somewhat similar alloy has also been made for use with 
platinum platinum-rhodium couples. The resistance of these two- 
way compensating leads is practically identical with that of standard 
.copper leads, the slight extra resistance of the alloy wire being 
allowed for by making this wire a size larger than the corresponding 
copper wire. 

Cold Junction Control.—Assuming that compensating leads are 
used, the next error or correction that has to be faced is that intro- 
duced by changes in temperature of the galvanometer itself. "This 
error may be due to one or both of two causes, firstly, that the cold 
junction temperature 1з different from the эш standard. Pus 
error being à fixed amount for any perticular ge „ры кн 
ture ; and, secondly, due to the variations а the resistance of t | 
millivoltmeter with temperature, this error being a percentage о 

i - given temperature. Prof. Thwing has en- 
the deflection for any р! 
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deavoured to overcome the latter error by fitting to the millivolt- 
meter a bi-metallic arrangement which varies the size of the air-gap, 
and so alters the flux between the poles of the galvanometer magnet. 
Не has also indicated that the former error may be overcome by 
means of a bi-metallie member working on the controlling spring of 
the millivoltmeter. 

Mr. C. R. Darling has also attempted to overcome this constant 
error by fitting a bi-metallie arrangement which moves the scale of 
the galvanometer backwards and forwards, thus altering the 
position of the zero of the scale with variations in temperature of 
the galvanometer. 

The Cambridge Scientific Instrument Co., some time ago, and 
independently of Thwing's work, brought out a somewhat similar 
device to his, consisting of à bi-metallic spring. which is attached to 
the millivoltmeter control spring. "The special feature of this, how- 
ever, was in the adjustment. which was arranged not only to com- 
pensate for the constant error, but also to compensate for the per- 
centage error at the centre or working part of the millivoltmeter 
scale. Experiment his shown that the compensation is sufficiently 
accurate for practical work over temperature changes as great as 
20°С. 

Assuming. however, that the work is being carried out in a labora- 
tory, and that it is not possible to fit either a bi-metallic compen- 
sation to the galvanometer suspension head or to use the scale 
control box designed by Мг. Pezke (to which I refer later). then the 
method of avoiding errors due to variations in cold-junction tem- 
peratures has to be seriously considered. The method generally 
used is to employ a vessel containing ice in which the cold junction 
is immersed, copper leads being run from the cold junction to the 
galvanometer. А Dewar or Thermos flask will be found suitable 
for holding the ice, as. owing to the heat-insulating properties of the 
vacuum surrounding the inner vessel, the ice melts extremely slowly. 
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There are, however, laboratories in which it is difficult to use ісе, 
and also there are occasions when one wishes to maintain the co!d 
junction at а higher temperature than ОС. For this purpose tho 
Toluol regulator, which may he called a “ cold-junction thermostat," 
has been designed by Mr. Horace Darwin, F.R.S. It consists of two 
bi-metallic bars, B, and B, (see Fig. 1), in which the inner members 
are made of copper, the outer ones being made of niekel-steel. Those 
bars are fixed rigidly to an ebonite support at the bottom епа. At 
the top they carry an adjustable electric contract, which contact 13 
only made when the bars become heated. — Rcund the bers thom- 
selves. an electric heating coil, 1, is wound. the whole of the bars being 
surrounded by a tube on which is wound another heating coil, 0. In 
the centre of the bars two copper-constantza couples, №. are placed. 
The whole of the arrangement is covered by à Dewar flask to prevent 
loss of heat by radiation. The action of the appsratus is as follows: 
A battery of 6 volts is connected to the © battery "" terminals, anda 
heating current is passed through both the outer and inner coils. 
As soon as the desired temperature is obtained, the contact at 5 i5 
closed and the inner coil 1 is automatically short-zircuited. The 
inner winding is connected in series with a resistance, R, in order to 
prevent the short-circuiting of the accumulator when the inrcr 
winding is short-circuited. It is found that this arrangement keep: 
the cold-junction E at а very constant temperature. Actually, whea 
a constant temperature of ЗО C. was required it was found possible to 
maintain this to within 1/10 C. with a consumption of only 0:8 watt. 
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Peake s Scale Control Box.—This has" two important functions : 
firstly. it gives a far more open scale and greater accuracy than is 
usuel!y obtained commercially with electric pyroimeters, and, 
secondly, it contains an extremcly ingenious compensating arrange- 
ment for preventing the two errors already mentioned, end which 
are due to vari :tions in the temperature of the indicating or recording 
instrument. 

It is designed to set up electrically the zero of the recording instru- 
ment, so th^t the scale covers only the actual working temperatures. 
For examp'e. the range across the scale тау be made, as in the case 
of the instrument exhibited, 600 to 900°C., instead of 0 to 1,000°C., 
as is customary. It further has the advantzge that, when used 
in conjunction with Peake's compensating leads, it almost entirely 
eliminates the effect of atmospheric temperature changes on the 


instrument readings. 
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Fic. 2.—DiaGRAM oF PEAKE's SCALE CONTROL Вох FOR USE WIT! 
THERMO-ELECTRIC) PYROMETERS. 


Fig. 2 shows disgrammetica!ly the connections. 
accumulator passes s current through a series of fixed resistances, 
К.. R, R.. and a portion of a variable resistence, Ra. The shunt 
resistance К, is not really necessary, but is used chiefly because its 
use makes the resistance R, of a value whichis more easily constructed 
than would otherwise he the case. The circuit of these resistances 
forms what may be called the “ potentiometer” circuit, whilst a 
second circuit, which may be called the pyrometer circuit, consisting 
of the couple, leads, В; «nd R, and the recorder, is connected to tap 
on to the enda of the coil R, in the potentiometer circuit. "Thus the 
potential drop in R,, due to the current from the accumulator, is 
opposed to the E.M.F. of the couple, and. therefore, at some par- 
ticular temperature, which may be made the zero of the scale, the 
two just balance, and no current will flow through the pyrometer 
circuit. 

It will be seen that the accuracy of the arrangement depends upon 
the current in R, being maintained constant, and to secure this 
a standard Clark cell is connected across the resistences R, and R.. 
When the accumulator voltage is normal this cell does not give any 


current, but if the eccumu- 
l:tor voltage falls slightly, 
the Clerk cell gives a s'ight 
current and tends to keep 


| 
| 
| 


А 6-volt  tiometer circuit is shown dizgramm ‘tically т Fig. 3, 


the voltage across the terminals of R, and В, nearly constant. | 


Thus the accumulator always gives the greater part of the 
current in the potentiometer circuit, whilst the Clark cell 
smooths out the effect of slight changes in the voltage of the 
accumulator. The resistances are so proportioned that the work 
done by the Clark cell is exceedingly small, and it will last for an 
indefinite period. 

If by means of Peake's patent compensating leads the cold junc- 
tion of the thermo-couple is transferred to the recorder itaclf, then 
a rise in atmospheric temperature reduces the effective E. M.F. 
given by the couple, but at the same time it reduces the E.M.F. 
of the Clark cell. These two changes counteract each other, and 
render the recorder readings almost entirely independent of “ cold- 
junction" temperature changes. It is for this reason that a Clark 
cell is used. in preference to the Weston normal cell, which has a 
much lower temperature coefficient. When the recorder pointer 
rests at zero in the centre of the scale, no current passes round the 
thermo-couple circuit, and only a small current when the pointer is 
deflected on either side; thus changes in the resistance of the couple, 
leads or recorder, do not appreciably affect the temperature indi- 
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eztions, This is an important point, for these changes in resistance 
are often а source of considerable error іп th:rmo-clectric pyro- 
meters. Ап accuracy of 3 or 4 C. at 900°C. may be obtcined com- 
mercially without th» necessity of applying any corrections to the 
rezdings. 

А chezper form of this scale control box is also provided. Та this 
the Clark cell is omitted, and therefore the box does not compensate 
automatically for variations in the accumulator voltzge or for 
changes in atmospheric temperature. 

The author next illustrated the Brearley recalescence curve 
tracer,* and an automatic triple commutator switch which is 
arranged to bring the records given by three different thermo- 
соир'ез on to the same chart. 

Thermo-cou ple Potentiometer. —This hes been designed for measur- 
ing accurately sma!! differences of potentis! not exceeding 30 milli- 
volts, and is intended specially for use with thermo-coup'es. The 
scale is so open th»t the smallest division on the slide-wire repre- 
sents у; of a millivolt. and by estimetion of tenth», readings 
can be obtained to 1 microvolt. This renders verniers unnecessary 
ord is conducive to repid working. The arrengement of the poten- 
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Án accumu- 


lator, shown «t В. supplies the current to tho mein circuit. The total 
resistance in the circuit is adjusted by тели of R, and R,, so as to 
give a fall of potential cf 1 volt per 50 ohms circuit resistance, and 
the Weston norma! cell C can Le connected in series with the 
galvanometer G to test the accuracy of this adjustment. The slide 
wire SS is provided so thet the point N can be moved to correspond 
with slight variations in the E.M.F. of the cell C, due to tempera- 
ture changes. The thermo-coup!e X hea then to be balanced across 
some portion of the resistance MVC and VV т order thot its E. M.F. 
may be accurately known. The coil MVC is a continuous coil in 
29 sections, each of which is accurately adjusted to a resistance of 
0:05 ohm. Оп the basis of 1 volt per 50 ohms, the fall of potential 
in cach section is thus exactly 1 millivolt. Similarly, the resistance 
of the wire VV being 0:06 chm, the fe! of potential along its length 
is 1-2 millivolts. Thus, in the portion cf the circuit between the 
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points P and Q, including the coils MVC and the wire VV, there 
is an available fall of potential of 30-2 millivolts. If. therefore, a 
thermo-electric couple or any unknown source of E.M.F. less than 
30 millivolts in value be balanced across a portion of MVC and at 
Q on the slide wire. the millivolts given by the couple can be read 
off instantly on MVC and the fractions of а millivolt on the alide 
wire VV. 

In order to minimise the troubles due to thermo-electric effecta, the 
only metals used in the construction of the bridge are copper and 
manganin, the thermo-electric powers for these two metals being 
so small that under working conditions there is no appreciable 
thermo-electric effect. The whole apparatus is designed to admit of 
very rapid working in order that variations in the temperature of a 


thermo-couple can be readily followed. 
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* See THE ELECTRICIAN, January 6, 1911, p. 509. 
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After describing the Joly meldometer* and Féry spiral pyro- 
meter the author finally refers to the Whipple-Féry pyrometer, 
which has been designed for determining the temperature of molten 
iron and steel. The ordinary Féry radiation pyrometer is not 
altogether satisfactory for this purpose, as one has to guard against 
go many unknown quantities. ‘To overcome these difficulties the 
present author has suggested a modifievtion of the Féry radiation 
pyrometer, in which the concave mirror is permanently fixed in 
position at the open end of a long tube which is closed at the other 
end. The mirror is permanently focussed on the inside of this 
closed end, and it projects a heat image of the closed end on to a 
small thermo-couple. just as in the standard Féry pyrometer. The 
construction of one form is shown in Fig. 4. 

Black-body conditions are available, whilst no focussing or other 
adjustments are required, and it is found in practice that à tempera- 
ture can be determined in about one minute. The temperature 
readings obtained are independent of the depth of immersion of the 
tube, provided that a length equal to at least three times the diameter 
of the tube is exposed to the full temperature. 
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MODERN DESIGNS OF ELECTRIC CAPSTANS. 


"E [COMMUNICATED.] 
(Concluded from page 98.) 


Up to the present the types of capstan dealt with have all depended 
for their action on the frictional resistance between the surface of the 
bollard and the ropes employed, and it is evident that there must be 
considerable wear on the ropes, resulting at high speeds in a short 
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Fic. 6.—LoosE НЕА” САРЗТАК OF Messrs. Bruce PEEBLES & Co. 


life of the ropes. Added to this a heavy coil of rope lying around 
about the capstan takes up ground space. which is often valuable. 
and may possibly lead to danger and loss of life where high speeds 
and heavy loads are used. For this reason it is interesting to note 
the way in which the application of electric drive has facilitated the 
use of a fixed point of attachment of the rope to the bollard. 

In many of the docks on the Clyde, for example, there are now in 
operation capstans made under the Dixon and Baxter patents by 
Messrs. Bruce Peebies, in which the head is not fixed to the spindle 
in the ordinary way, but is revolved by a clutch, sliding on the upper 
end of the spindle inside the capstan head. By having the head 


loose on the spindle, a wire rope fixed permanently to the head can with one side removed, the c 
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* See THE ELECTRICIAN, January 1, 1909, р. 469, 
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be used and a positive pull obtained as soon as the head begins to 
revolve, thus avoiding the heavy power losses incurred, especially in 
hydraulic c2pstans when they are revolved without doing work. 
Moreover, the rope being fixed, there is no slipping and grinding 
action as in the case of capstans where loose ropes are used. 

Comparative tests were made of а capstan of this type and an ordi- 
nary hydraulic capstan to ascertain their relative efficiencies. The 
result obtained showed that. even assuming that the hydraulic cap- 
stan has a positive pull, that is, with the rope fixed to the capstan 
head, the hydraulic c2pstan had efficiencies of 10 to 32 per cent. as 
against 42 to 78 per cent. in the case of the electric capstan under 
test on similar work. Moreover, it is stated that from 60 observa- 
tions it has been found that the ordinary electric or hydraulic capstan 
with loose ropes makes an average of about 3-5 revolutions for one of 
the fixed-rope type in hauling the same distance, showing that the 
efficiency of the latter must be relatively much higher than that of 
the ordinary type. 

The general construction of the capstan is shown in Fig. 6. The 
capstan head and the box containing the necessary electrical equip- 
ment, gearing, &c., are of well-ribbed cast iron, a watertight man- 
hole being provided on the top of the box to allow of ready access for 
inspection and repair of the interior. The box is arranged for letting 
in flush with the ground, and the provision of a concrete pit be- 
neath the capstan is sometimes adopted so as to allow ample room 
for access to the working parts. The capstan head has a large spur 
wheel attached to it, which is driven from a pinion mounted on a 
worm-wheel shaft. the motor being direct-coupled to the worm shaft. 
The worm has a triple thread of wrought iron, and gears into a phos- 
phor-bronze wheel having ball thrust bearings, the whole running in 
an oil bath and being provided with a dust-tight cover. The motor 
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Fic. 7.—Bnvcg PEEBLES CAPSTAN, WITH « LEVER AND PEDAL’ 
CONTROL. 


is of the series-wound type, and the motor, controller, main switch 
and fuses are totally enclosed and mounted on one side of the iron 
containing box, the controller being actuated by a bevel wheel geared 
to the starting and controlling lever. The starting lever is worked 
through the top of the case, and is arranged in such a way as to be 
quite watertight, it only being possible to insert and remove the 
handle when the controller is in the off position. 

With each capstan are included a main switch and a pair of fuses, 
two lamps also being provided for the convenience of the attendant. 
as well as to keep the atmosphere slightly warmed. This has been 
found of great advantage with capstans already installed. The 
method of operation is аз follows: The starting lever is first in- 
serted and moved over to the starting position, which actuates the 
controller and starts the motor, the power from which is transmitted 
through the worm end spur gear to the capstan head to which the 
hauling rope is permanently attached. At the top, and inside the 
capstan head is a clutch which 13 thrown out of gear by moving the 
lever in the reverse direction to that necessary for starting ; this 
clutch is always in gear except when the lever is thrown over in the 
position mentioned when the capstan head is free to revolve. Should 
it be desired to reverse the direction of rotation, this can readily 
be done by moving the starting handle over beyond the “ clutch-out "' 
position, as shown in Fig. 6. 

This description refers to a'capstan with © № пе " type control, 
but the operation is exactly similar if the lever and peda! " type be 
adopted, excepting that the control gear is simplified by the omission 
of the tension spring, shown in Fig. 7, which is à view of the capstan 
luteh in this case being actuated by a 


separate pedal. 
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Itis claimed that tests опа * Clyde ` p:tent capstan and ап ordi- 


nary electric capstan, working under the same conditions, have | 


shown that not only is there a saving of about 25 per cent. in energy 
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the weight of the bollerd being t^ ken on a bo»! bring. The operat- 
ing mechinism consists of steel pawls. моей. when the bollard 
зрта! is driven in a huling direction, ar» brought into gear with a 


consumption, but the maximum demand on the generating plant is | ratchet on the БоНога by a friction gear. The ratchet ring is of steel, 


50 per cent. less in the case of the “ Clyd^ " capstan. 
With the fixed-rope transmission in addition to the above savings 
there are a smaller number of revolutions of th^ bollard for a given 
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Fic. 8.—'"* RoycE" FREE BoLLARD TYPE OF CAPSTAN. 
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pinned in position in the head of the Бота. By reversing the 
motor and driving the spindle in the opposite direction, the braking 
device comes into play and releases the paw!s, thus making the bollard 

free. The operating handle is fixed on a shaft, passing 


through the bollard spindle. and having beve! gears at its 


А lower end, which are in mesh with the controller spindle. 


An automatic return motion brings the hindle to the off 
position, thus cutting off the current. The bollard is 
covered in at the top with a dished stee! plate. 

An enclosed double-pole switch and fuses are fixed in 
the сочтя. The resistances 
are of the grid type, liberally 
rated {о allow the motor to 
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periods with the full load. 
For the main cables water- 
tight glands are provided, 
and all wiring within the casing is enclosed in 
& screwed steel conduit properly earthed. To 
prevent sweating, adequate ventilation arrange- 
ments are provided. At the end of a haul the 


a E bollard can be set free by a slight reverse move- 


ment of the controller, and the rope can be then 
run out freely by hand. Fig. 9 shows a further 
application of this principle of operation adopted 
at the Trafford Park Works of the Hovis Bread 


amount of work, and hence there is a lengthened life for the capstan | Co., where a Royce free-barrel capstan of the above type is operated 


mechanism, no wear on the bollard and a great saving in the cost of 
ropes. The control gear can be operated either by one handle, or by 
з handle and a foot pedal. no attention in either case being required 
for the rope. as this is permanently fixed on the bollard. Moreover, 
the more uniform load on the capstan throws less strain upon it, and 
therefore tends to produce smoother 
working and a minimum cost of upkeep. 

Another interesting example of these 
capstans, known as the free bollard 
type, having the end of the rope 
attached to the bollard., is made Бу 
Messrs. Royce. This is shown in Fig. 8 
and is opersted by moving a control 
lever to the right or left, according to 
the direction in which the barrel shou!d 
revolve. This lever is placed at the 
top of the barrel, so as to be out of the 
wav, and allows the operator to stand 
in such а position as to see without 
obstruction what he is doing. It also 
allows the rope to be wound on the 
barrel from any direction without foul- 
ing the foot pedals or vertical levers. 
If for any reason the controller lever is 
released it returns to its off position and 
the capstan stops. 

The usual box construction may be 
adopted with this сорап, and is illus- 
trated in Fig. 8. but an alternative 
arrangement which hes been used 
advantageously is to have a compare- 
tively shallow cast-iron frame, to which 
and the cover all the electrical and 
mechanic! mechanism is attached, thus 
giving rigidity and allowing complete 
erection and testing before leaving the 
makers works. Tne remainder of the 
pit would then be made of concrete, 
and is of any dosired depth. so as to 
give сазу access to the equipment for maintenance purposes. А 
variable specd 15 H.P. water-tight motor is suspended from the top 
cover plate, which is secured by bolts. "This motor is coup'ed to the 
first motion gear, consisting of a machine-cut worm and worm wheel, 
by means of a flexible coupling. the worm wheel being fixed on tho 
vertical spind!e from which the drive of the bollard is taken. The 
worm is of hardened steel, with ball-thrust bearings, and the worm 
wheel is of phosphor bronze, mounted on a cast-iron centre, and fitted 
with a special slipper device to act as a safeguard against overload. 
The whole of the gearing runs in в bath of oil. The bollard itself is 
carried on a hollow post formed on the cover plete, revolving freely 
оп this, except when the operating mechanism is brought into gear, 
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by remote control by a man placed in the window opening shown, 
the controller and electrical equipment being housed in the building, 
the capstan box containing only the motor and the worm gear. The 
capstan shown has a duty of 1 ton at 120 ft. per minute, the length 
of rope capable of being operated being 350 ft. 


Fic. 9.—“ Royce " FREE-BARREL (‘АРЗТАХ, OPERATED BY REMOTE CONTROL. 


Reference has been incidentally made 2bove in s»verz! p':ces to 
the necessity of accessibility in the boxes containing the electrical 
gear of the capstans, and this is à most important point. Таз elec- 
tric motor usually operates so well thet, should there be any diffi- 
culty in getting at it, its good performsnce is presumed upon, and it 
does not receive proper attention. The method of sub-dividing the 
footp!ates and of providing manholes and h»ndholes to the under- 
ground ch*mber is only partially successful, аз there is always danger 
that in wet weather rain or mud may find its way into the chamber 
with subsequent damage to the plant therein. Large chambers 
mean ехр?пзо in excavating and heavy top covers, so that in recent 
times methods hive been devised either of keeping th» electrical 
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equipment above ground, or of raising it above ground when ге- 
quired for inspection. Both of these methods will be illustrated by 
designs developed by Messrs. Clarke, Chapman. 

w Dealing first with the latter method, Fig. 10 shows a 15 cwt. 
capstan in which the electrical and mechanical gear is mounted on 
the cover, which in its turn is mounted on trunnions. By this means 
the whole top of the capstan box with the gear attached turns over 


ОЕ 


by а worm and wheel on the trunnion after th» locking keys shown | 
in the drawing have been turned back. “Although this type is a most 
ingenious solution of a rea! difficulty, it can only be recommended 
for use in special cases, as it is necessarily more costly than the usual 
types and the bodily slewing over of the working parts limits the 
adoption of this method to small sizes of capstan. 

What is probably a much more important development in`the | 
technics of capstan design is the alternative 
method mentioned above of placing the 
electrical gear above ground. In ajrecent 
Clarke, Chapman design, the underground 
cast-iron box or concrete chamber is entirely 
done away with, with its attendant cost and 
trouble. The motor is placed, together with 
the mechanical transmission gear, inside the 
head of the capstan, as shownin Fig. 11. On 
the left of the illustration is seen the complete 
capstan, while on the right is a capstanYwith 
the head removed, showing the stator or field 
of the motor. the gear box, driving bevel 
pinion, and ring of live rollers at the base. 
The particular capstans illustrated] are now 
in operation on а three-phase supply. The 
motors are of the vertical type and run at a 
fairly high speed. The reduction gear 
consists of a steel worm driving a machine- 
cut worm wheel, which in its turn drives 
through a pair of spur gears on to the shaft 
of the bevel pinion seen outside the gear box 
on the right of theillustretion. The cxpsten 
head is driven by means of а bevel ring bolted 
inside the head. 

All the gear excepting the bevel ring on the capstan runs in'an oil 
bath, and as all the gear is cut the efficiency is good. The bollard is 
supported on a pin at the top, forming & part of the motor carcase, 
and at the bottom by a set of live rollers. Ву this means tho point 
of application of the pull of the rope is placed about midway between 
the two points of support of the capstan, and hence the pressure is 
equally distributed. This is preferable to having the capstan over- 
hung from its bearing, а feature which is found in some designs. 
The capstan is driven by a spur ring of larger diameter than the 
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ELECTRIC CAPSTAN. 


Fic. 11.—SELF-cONTAINED ELECTRIC CarsTAN. (Clarke, Chapman & Co.) 
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tread of the capstan, and therefore the force on the teeth is less 
than that applied to the rope. By the form of construction adopted 
the motor is protected from the weather, but ventilation is secured 
by a flow of air from the lower edge of the bollard to a set of venti- 
lating holes just below the lip of the top. Ву this form of head two 
speeds of rope can be obtained on the different diameters of the bollard. 
The bed-plate in some cases is extended so as to take the switch con- 
trol gear, or the latter can be mounted 
separately in any convenient position. 
Although this type has only been re- 
cently introduced, it is operating so 
satisfactorily asto give evidence of being: 
a distinct advance in capstan design. 

At the present day it may be said’ 
that, although of course finality in 
design is hardly possible, the electric 
capstan has passed through its trial 
stages and is definitely accepted as a 
valuable portion of industrial equip- 
ment. Such gears have to work under 
varying conditions, many of the con- 
ditions involving rough usage, and the 
duty required from the cipstan varies: 
within very wide limits. It is therefore 
impossible to standardise the electrical 
equipment to the extent which is 
possible with some other classes of 
machinery. Both direct and alterna- 
ting-current supplies of electricity of 
different voltages, and in th^ latter case 
many varying periodicities, зге success- 
fully employed. The rating of the 
motors under such conditions, and also 
n view of the varying workiing con- 
ditions, is a difficult matter. and experi- 
ence is necessary in order to select the 
best equipment. In many cases the. 
motor will come up to requirements if it 
gives its normal load for one hour with 
a temperature rise of not more thar 
100?F. ; but in some cases the arduous: 
nature of the work requires à more 
liberal motor design. 

The mechanical end of the transmission gear has also to be care- 
fully considered. In the case of worm gears being used. these have 
to be carefully cut to secure good efficiency and long life, and the 
materials have to be chosen both to resist wear and weather. Where 
spur gear is used the question of raw hide versus metal gear has to be 
considered in relation to the dryness of the position and the quiet- 
ness of drive required. Lubrication is а very important point, and 
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the clutches and brakes, which are most important accessories, have- 
to be most carefully designed to avoid breakdown and the giving of 
à bad name to the electric capstan. The preceding illustrations: 
show how these points have been met, and the present satisfactory 


| position is due to careful mechanical and electrical design. 
| In conclusion, one point. however, may be dwelt upon a little more 


in detail, namely, the method of control. As a rule, the controllers 
are of the tramway type and are preferably provided with metallic 
| resistances of good capacity. In some cases, however, as, for example, 
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where free space is wanted all round the bollard, the pedal control is 
sometimes adopted end, as mentioned above, the ordinary operator 
is rather apt to spoi! the switch or motor by pressing the pedal 
down too sharply. ог by letting the switch blade rest between stops. 
A very useful device produced by Messrs. Clarke, Chipman is of 
interest in this connection. It is a sprocket gear so arranged that it 
is impossible to lee ve the barrel of a controller in any intermediate 

ition between stops (see Fig. 12). The portion shown at A is 
fixed with the hind wheel. while the portion В, carrving а piwl, C, 
with its roller, and the spring spind!e D wi.h its springs F and ЕЁ. is 
fixed rigidly to the controller barrel. The part marked Е, which is 
the sprocket wheel. is st tionary, l eing fastened to the case. 

The m thod of operation of the gear is as follows: The hand 
wheel, tevether with the part A, is turned. say. т а clockwise direc- 
tion, the part B and the barrel cannot tum because they are locked 
by the p. wl C. «nd this causes th» spring F to be compressed. When 
the centi» lino of A Ну: moved ро У over to the contre lino of the 
next notch, the horn GG commeness to lift the roller on the p:wi out 
of its notch. When this roller has been lifted high enough. the part 
B, the pawl C and the barrel are forced over by the spring F. and the 
pawl drops into {һә next notch, being pulled in by the spring H. An 
additions! stop is formed 24 each " full on ` position by the extension 
J oí the portion A coming into contact with stop К on the sprocket 
wheel. Tne movements for going in the opposite direction are just 
the same. except thet the spring FF and the horn G now come into 
action instead of F and GG. The spring spindle D is of larger dix- 
meter in the middle than at the ends, thus forming two shoulders 
against which the collars L and LL rest ; in this way the springs F 
and FF are prevented from opposing cach other. | Either of them can 
be compressed, depending upon which way the hand wheel is turned, 


Fis. 12.—Sprocker GEAR TO PREVENT CONTROLLER BEING LEFT IN INTERMEDIATE 


PosITION BETWEEN STOPS. 


but neither of them can extend to a greater length than that shown 
‘inthe drawing. This device, together with a dashpot gear to pre- 
vent too sudden a descent of the pedal, will, it is evident, remove 
the difficulties attendant on this method of control. 

Another portion of the electrica! equipment of a capstan which is 
likely to go wrong in continuous service is the resistance that is 
inserted in series with the motor windings when starting up. Аз 
often constructed, these are made of cast-iron grids, and are very 
easily broken, besides being, owing to their weak mechanical con- 
struction, apt to short-circuit across sections when they are sub- 
jected to vibration caused by the running of the capstan. In addi- 
tion to this they zre heavy. end their resistance varies considerably 
with the temperature to which they are exposed. 

Messrs. Clarke, Chapman, with their usual thoroughness in deteil. 
гесеги! у investigated this problem, with the result that they have 
developed a new type of strip resistance of à special non-corrodib!e 
alloy having no varistion cf resistance with temperature. The 
strip; hive punched holes at certviu distances apart, are folded and 
then have a lengthwise corrugation put in them giving them rigidity. 
The doub'ed-up turns are supported on a binding rod insulated by а 
mice tube, cech turn being seperated from the next by mica washers. 
At ech end are provided clamp: for connecting up, and the units are 
mounied on insulating rods. "The binding rods are at the centre of 
each unit so thet every turn cen expand or contract quite freely, and 
the units сап be run at red heat without damage. Each unit will 
"absorb from shout 4 to } E. n. P. continuously, and more on short 


service work, so that their comp octne-s for even large capstans can 
be realised. The introduction of this typ». running es it will Г: 
damp atmospheres without danger of corrosion, is of considere b! 
benefit in increasing the continuously eflicieat operation of th 
cc pstan, 

In concluding this survey of med in. werk in connection with 
сарап design it is necessary to say thet no zttempt hes been made 
to treat the matter exhaustively, but only to give such general out- 
lines гч are necessary to mark the advance from the time when th» 
electric capstan was regarded with some degree of suspicion to the 
present day, when even for the roughest service in dock or shipyard 
it is found to be fully equal to its dutics. Much care and thought 
have been expended in design and experiment, with the result thet 
the edvantages of electricity in this connection have been most 
successfully demonstrated, 
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THE *PARAGON " ELECTRIC FURNACE AND RECENT 
DEVELOPMENTS IN METALLURGY.* 


HY JOH. HARPEN. 


Recent developments in the ert of steel refining in the electric fur- 
пасе have called for certain modifications in their design calculated to 
meet the requirements of the metallurgist. When the late Dr. 
Kjellin designed his induction furnace about 1894-98 his primary 
object was to create an efficient melting machine for high-class 
crucible steel, pure and simple, without any consideration of refining 


| possibilities which were deemed unnecessary with the high-cless raw 


material employed in the manufacture of such 
steel. That this furnace has filled this demand 
in capacities up to 4 tons and more has in course 
of time been amply verified. though the progress. 
the author regrets to state, has been very much 
retarded in this country, chiefly on account of the 
power question, as “ surplus " power is scarce in 
most steel planta, and is considered more necessary 
for other purposes, though it has been repeatedly 
proved that a clear saving of from £1. 10s. to £2. 
per ton of stcel, in the melting. can be effected with 
this furnace. 

It is well known that very little refining as 
regards sulphur and phosphorus сап be effected in 
the induction furnace on account of its small Шея 
surface, and the comparatively low temperature 


in а large Kjellin furneee by a prominent Conti- 
nental firm, the Poldihutte A.G. in Bohemia). 
The reason for this behaviour is quite obvious, 
but a crude analogy may serve as an illustration. 
Imagine there are two cups of water on the table, 
one containing hot 2nd the other cold water, and 
let us drop a lump of hard crystal suger into each : 
аз is well known, the sugar will dissolve much 
more rapidly in the hot water. If some special 
salt is added, it may be found to dissolve quite readily in the 
hot, but not at all in the cold water. The impurities in the steel тау 
he considered to act precisely in the вате way ; they dissolve readily 
in à superheated slag blanket of a temperature considerably higher 
than that of the steel, while a slag of the same or lower temperature 
than the steel may dissolve little or none of the impurities. 

As to the gases, another crude analogy may be taken for compari- 
son. Take, for instance, а vessel containing soda-water or any other 
liquid in which gases are occluded. If the flame of a burner is applied 
over the surface of the liquid some of the gases may be made to 
escape somewhat quicker (especialy if the liquid is stirred, either by 
the ection of the heet or otherwise), but if the flame is applied from 
bencath the liquid the degasifving is undoubtedly carried on much 
more quickly, zs at the seme time the lower portion of the liquid is 
гору brought to the surfece end the gis exp znded by the heat. 

These considerations, «mong others, brought the author to work 
out the design known es the " Paregon " furnace. [n this furnace 
the beth is heated both from the surface of the slag by means of suit- 
ably arranged arcs and also at the seme time from the sides and 
beneath the bath, by means of side-plates of second-class conductors, 
similar to those which have been used for some four or five years in 
the Roechling-Rodenhauser furnace. In this manner the metal. 
lurgist hes it in his hands to apply the maximum heat exactly where 
he wishes to have it, since both circuits 2r» made to be regulated at 
will. Thus during the desulphurisation and dephosphorisation the 


* Abstract of a Paper read before the Faraday Society. 


of the slag (though degasifving is daily carried out 
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slag is heated to a temperature higher than that of the stec!, while 
during the period of degasifying the bulk of the power is conveyed 
to the bath through the bottom and sides. This design brings in 
other important improvements. For example, it is quite easy to 
start the furnace from cold by means of the arcs, which obviates the 
necessity of filling in liquid charge as a means of starting the non- 
electrode furnaces. Furthermore, the electrode question in p!zin arc 
furnaces may in many cases become a serious one, as large electrodes 
for furnaces of greater capacities are exceedingly difficult to obtain, 
and always very expensive, especially if the losses are to be considered. 

Owing to the nature of the “ Paragon " furnace, where only 
smaller part of the power enters the furnace through the electrodes, 
this drawback is considerably reduced. If, for instance, the upper 
limit of a plain erc furnace is, вау, 20 tons, on account of ihe diff- 
culty in obtaining large enough electrodes it will be found thst this 
capacity can be doubled with the “ Paragon " type, as only about 
half the power is required to pass through the electrodes. It is 
tru? that with some designs of furnace the electrodes may be coupled 
in parallel, but this is also possible in the “ Paragon,” end the state- 
ment therefore holds good in this case also. The electrodes for a 

30-ton three- phase "peto gon ` а should have a cross-section 
of 16 in. by I6 in., or 255 sq. in., and in a 50-ton furnace the clee- 
trodes should be 24 in. by 24 in., or 576 sq. in., which would stil only 
give a maximum of 24-5 to 26 amps. per sq. inch. which. gs 
experience has proved, is well within reasonable limits. both from an 
electrical and menufe veturing point of view. This would eorresp: ne 
to plain are furnaces heving a capzcity of only 12-14 tons and 18-22 
tons. In fect, it moy safely be said that as far as the electrodes sre 
concerned any сорасйу possible with the p'esin are furnace mey be 
doubled with the '* Paragon " design. A further advantage in this 
design is the greater durability of the roof. И is well known thet the 
roof is the part of an arc furnace which is most rapidly destroved by 
the action of the hot gases. In the " Paragon " furnace the destruc- 
tive action is minimised, as only a smaller part of the power is acting 
оп the slag. In cases QN the electrodes are more or less unobtcin- 
able the same design там still be used with advantage when ges 
firing i is used as а е for the electrodes, while the electric power 
is applied only through the side-plates. А trial furnace of this type 
is just being built in Germany, in which the side-pletes only are pro- 
vided for. Experiments have proved that sufficient power can le 
converted to the bath in this way to give the steel the temperature 
required. 

It is a long-felt want of the steelmaker to be able to carry out trial 
melts on a small scale, especially for alloys, before making up a propor 
charge. This is of great importance in the case of such alloy 
steels in which expensive ferro-2llovs are a prominent constituent. 
The old method of meking a trial in a pot in the crucible furnace is 
both time-robbing and uncertain. This new furnace should be a rea! 
boon to the crucible stcel-maker. as it ensb!les him to make melts 
from 2 few pounds in weight up to several hundred weights in а most 
easy and controllable way. It is known as the * Helberger " furnace. 
and consists of an electrica Mv heated ordinary plumbago crucible. 
lined in such a way as not to react upon the charge. Any form of 
electric current may be used, but alternating current with a fre- 
queney of from 25 to 60 is preferable, the heavy outlay of a motor 
generator is. therefore. т most cases unnecessary. The furnace and the 
crucible are open at the фор. во that the contents can easily be watched 

and additions made. The temperature is very easily regulated by 

means of a handle; heats of 3.0007C. have been obtained in these 
furnaces, which will even permit the melting of pletinum and other 
very refractory metals. 

[Ап abstraet of tho diseussion оп this Paper is given ia the 
account of the meeting of the Furaday Society below. —Еь. Е.) 
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THE FARADAY SOCIETY. 


A joint discussion, of which we give an abstract below, took 
place at the last mecting of this Society on the following 


Papers: “ The * Paragon ' Electric Furnace and Recent 
Developments in Metallurgy, > by Mr. J. Hárdén ^ Progress 
in the Electrometallurgy of Iron and Steel,” by Mr. D. F. 


Campbell; and ** The Hering * Pinch Effect.’ Furnace,” by 
Mr. Е. К. Scott, Abstracts of the first two Papers appear on 
other pages of this issue and an abstrac® of the third 13 given 
below. 

In a Paper оп ** The Hering ' Pinch Effect" Furnsce,” read by Mr. 
E. Kilburn Scott. the author dealt with the electric furnsce due to 
Mr. Carl Hering, which he; already been decribed in these columns 
(THE ELECTRICIAN, Vol. LAVIL, р. 205). The advantages of ihis fur- 
nice are contended by the withor tə Бе е following: {tis sim ole end 
ches», consisting merely of two holes (or three with three. “phe vse) in 
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зп ordinary furnece hearth, а simple electrode being fixed at the 
bottom of each hole; the heat is generated by the resist:nce in the 
charge it:elf, end the heating takes place at the bottom of the bath, 
just where it can be most effective ; the circulation of the hot charge 
is entirely automztic and in а most effective direction-—namely, from 
the bottom of the bath up to the underside of the blanket of slag. 
The speed at which the mixing takes place is such thet the charge is 
treated more rapidly than by other methods; the electrodes are of 
metal, and chee», being usually of the same materia] аз the charge, 
end they do not consume awey, 23 is the case with carbon and 
graphite electrodes ; in furnzces 1 using carbon or graphite electrodes 
the temperature of the furnsce is quite frequently higher than is 
really necessary. With the Hering furnace, on the other hand, the 
tem perature end circulation of metal may be exactly adjusted to the 
met2llurgies! requirements ; ge~eous fuel heat can be applied to the 
top of the bath without : Heeling any of the electriczl! geer. The 
current can be switched on 21 the time or only for the refining part 
of the process. All the electzical gear is out of the way on the under- 
sice, end if the furnace is required to tilt. г, tre. nsformer can be 

Mu ue to it. so that the flexible leeds for the high-tension current 

en be of small section, end only pert of the charge conducts the cur- 
ae so thet the volume of a charge may very very considerably 
without affecting electrical conditions. 


DISCUSSION, 


Mr. С. HERING, in a written communication, amplified Mr. Kilburn 
Scott's descripti n of his furnace. А number of small experimental 
furnaces had been built for trying various mctallurcieal processos. and 
these had yielded satisfactory results. Steel was melted easily in these 
small furnaces, and he anticipated no difficulties in the larger types of 
1. 5 and 10-ton capacity now under construction. The design of the 
resister tubes, which had been made of magnesite or alundum, involved 
the determination of the electrical resistivity of steel and oth у alloys, and 
the necessary data had now been obtained. Не proposed to use the 
furnace for the reduction of iron ore. 

Mr. W. Murray MORRISON, in a written communication, doubted 
whether the side electrodes embedded in the lining of Mr. Hardén’s fur- 
nace would in practice prove advantageous. He thought there would be 
material radiation losses. With regard to the Hering furnace. he thought 
that trouble would arise with the metallic electrodes. These would have 
to be water-cooled, so that а considerable amount of energy would be 
abstracted from the furnace. 

Mr. С. С. Gow also sent in a communication to the discussion. Refer- 
ring to the separation of the processes of desulphurisation and degasifica- 
tion in Mr. Hárdén's furnace. he remarked that the elimination of gas or 
oxides was, in a way. generally considered a function of the desulphuris- 
ing conditions, He would like to know. if further degasification was 
necessary, the power consumed for this, and also the relative mechanical 
properties of the steel before and after this further treatment. As regards 
Mr. Hering's furnace, he thought risk of erosion of the resister tubes һу 
the flow of steel extremely serious. If this took place the ‘ pinch 
effect " might not operate. He considered the tubes involved a construc- 
tion repellent to а stecl- maker. 

Mr. D. Е. CAMPBELL, commenting on Mr. Hirdén’s Paper, considered 
this a confession that the induction principle might be done away with, 
and that ares were absolutely necessary for refining. as зай reactions 
must take place if the electric furnace was to have any conside ‘rable use. 
He gave some illustrations of the re fining of nic 'kel-steel and elimination 
of phosphorus, sulphur and chrome existing in unknown quantities in the 
scrap used that would be impossible in any other but an are furnace. He 
did not therefore see the exact value of Mr. Hardén’s bottom plates. The 
Stassano would be an ideal furnace were it not that too much heat was 
deflected to the roof. He did not think the small Helberger furnace 
wonld be useful to а steel- maker, as it would not give the «ame reactions 
ач in a large electric furnace. With regard to the Hering furnace, he 
thought the holes in the bottom most objectionable, So was water- 
cooling at the bottom of a furnace. He repudiated Mr. Kilburn Scott's 
criticisms of the arc furnace. 

Dr. J. А. HARKER said that the working of Mr. Hàrdén's furnace would 
depend on the conductivity of the side electrodes, as this would determine 
the voltage required. The action of the Helberger furnace would Бе 
affected bv the conductivity of the erucible and of its contents. The 
former might b» considerable at high temperatures, so that much of the 
current would be short.cireuited through the contents. He asked for 
exact dati relative to the furnace. He remarked that the H^ ring 

" pinch effect " had been utilised by Northrupp in a direct-current am- 

meter. 

Dr. H. Borns asked what proportion of the heating in the Harden 
furnace was due to the resistance effect. To what extent was the in- 
стеле temperature obtained protitable to the metallurgist * 

Mr. M. RUTHENBERG said the actions referred to by Mr. Campbell were 
purely thermo-chemical and were common to all furnaces. He saw no 
advantage in Mr. Hürdén's bottom electrodes: after much experimental 
work these had now been abandoned at Машага. The difficulty with the 
Hering furnace was the low resistance of the circuit, necessitating very 
high currents at low voltages. 

Mr. Е. Р. Hortis remarked on Mr. Camph I's comparisona of cost for 
power here and in America. The figure of 0-25d. given for the litt^r had 
been beaten in England. He knew of a case where 0-14. had been 
attained. 
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Мг. J. Harpes admired the ingenuity of the Hering furnace, but 
thought that superheated slag with the necessary refining properties could 
hardly be obtuned in it. He did not like the idea of a great weight of 
steel resting on tubes at the bottom ef à furnace. Moreover, the tubes 
would be subject to very great wear and tear. and would not be likely to 
last long mechanically: Again, а serious difficulty would arise with direct 
currents if the tubes became conductive at high temperatures, 

The Cuaig MAN (Mr. К. W. Harbord), in bringing the discussion to a 
close, haid stress on the fact that the great requirement for retinine pur- 
poses was to have the slag temperature high enough for the necessary slag 

This was not possible in the ordinary resistance 
or induction furnace. Could it be obtained in Mr. Hürdén's furnace by 
resistance heat alone ? He egreed as to the probability of wear in the 
tubes of the Hering furnace, 

Мг. J. HARDEN, in reply, said that the plates in. the ‘ Paragon” 
furnace were semt-good conductors He had made some rough experi- 
ments with a small furnace, and had obtained good results using side 
plates only, which proved that by means of these sufficient heat could be 
generated. It was important to have these side plates large: а wood 
portion of the bath should be covered by them, and this was net found to 
render heat losses considerable, The life of the plates was satisfactory. 
He had not abandoned the induction principle. as the combined furnace 
had a higher power factor than with the resistance type. 

Mr. D. Е. CAMPBELL. in reply, contradicted Mr. Ruthenberg’s state- 
ment that tho examples of electrical refining he had given were possible in 
the open-hearth furnace. Phe low figures for power mentioned by Mr. 
Hollis were very exceptional Replying to the claims made forthe Hering 
furnace, he stated that there was enough. motion in existing types of 
furnaces to allow of refining taking place. He did pot favour the small 
electrodes of the ©“ Paragon " furnace. as the disintegration losses were 
compiratively great. Cost of roof repairs in are furnaces was not the 
important item some pople imaganed. In the Héroult furnace the elec. 
trodes shielded the. roof from dircet radiation, and cost of roof repairs 
was only 224, por ton of steel. 

Mr. E. KILBURN Scot, in reply, said the danger of bottom water- 
cooled electrodes had been exaggerated. Аз to the suggested undcsir- 
ability of having tubes at the bottom of a furnace, the criticism applicd 
to the Bessemer converter. Yne resister tubes were stated to. be un- 
mechanical: he contended that carbon electrodes were unmechiinical and 
exceedingly wasteful, He could not say how long the tubes would last, 
but there was not much erosion, as had been said, since the ©“ pinch " 
effect tended to pull the metal away from the walls of the tubes. The 
large currents at low voltages required were easily obtainable from homo- 
polar machines, which were ideal for this purpose. 


reactions to take plece. 


ADDRESS OF MR. WM. CRAMP TO THE MANCHESTER 
LOCAL SECTION OF THE Г.Е.Е.* 


HICHER EDUCATION: SOME VIEWS OF А TEACHER 
EMPLOYER. 


In choosing my subject T have tried to select something which 
would be of interest to evervone connected with our industry. be he 
professor, commercial mən, technical expert or student. 1 cannot 
help thinking that every one of these must at some period have asked 
himself the question, * Whet sort of higher education is best ? " 
In attempting en answer I have tried to make my solution аз wide 
ёз possible in its application, that if possible it may be of some help 
to those who are confronted with the same difticulty in other pro- 
fessions. When, however, it hes been necessary to introduce prac- 
tical details, I hive confined myself to engineering for purposes of 
illustration ; and ту object throughout hes been to take into con- 
sideration all the qualities which we would heve in the man who is 
about to start upon his serious life work. Of these not the least is 
the 2 bilitv to meke himself useful to his employers ; and it is lergely 
because I know thet both technics! schools end universities ere now 
turning out men useless to employers thet I Аке ventured to dez 
with this urgent metter. 

At Ще outset it is well to ele»r the ground by defining whet we 
intend to consider. Spencer hes given à well-known clessifiestion 
of the kinds of activity which constitute humen life. Of his divisions 
I take three. es involved in the eduestion to be given at a college ог 
universiiv—viz.: (1) Those ectivities which, bv securing the neces- 
stries of life indirectly, minister to self.preservation. (2) Those 
activities which are involved in the maintenance of proper social and 
political relstions. (3) Those miscellaneous activities which fill up 
the leisure part of life, devoted to the gratification of the testes and 
feelings. 

It seems to me thet in а modern college the tendency is to forget 
the second and third divisions in laving stress on the first. Is it not 
exactly in this that the older universities differ from the modern 


educational institutions ? 
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* Abstract of the address delivered by Mr. Wm. сэры 
the Loca] Section, last Friday. 


It has been proved to the hilt. and is now always admitted, that 
the past generation of educationists were right. when they concluded 
that acquaintance with science (г.6., with co-ordinated and retional 
knowledge) was of fundamental importeanee. Recognition of this 
fact has led to that extraordinery educational revolution which by 
displacing one or two old subjects and adding a host of new ones hes 
rendered 2H courses from the clementary school to the university 
intolerably superficial end unsctisfectory., Yet this congestion is 
duc to а consideration of the first division of our subject only. How, 
then, is it possible for us to edd {wo more sections without producing 
more congestion end suportieis»!ity ? 

To enswer this question we must teke г look beck over the peges 
of educational history. We shell then see thet the true respon- 
sibility for the revolution is to be leid at the door of the school which 
was pioneered by Huxley end Spencer, These letter were, without 
doubt, right in principle ; but their doctrines heve been сот too 
fer, with the result which we lement to-dey in the curriculum 
crowded with disjointed science subjects and in the viel neglect of 
all the " hameanitio o Thus, without donving the value of that sort 
of knowledge upon which the Huxlev-Spencer school set such store, 
we must so иш it in quantity end order it in quality thet it shall 
te ke its proper place in the first of the three sections, lesving appro- 
priate time for ell thet is included in the other two, 

This, I think, may be compsssed by ko»ping in view two mein 
objects. The first. is the co-ordination end errengement of tho 
various paths keding from the infent school to the finishing school, 


The second is the proper planning of higher education 


or universit v. 
The first 


so that it is correleted with the succeeding peths in life. 
object is engaging the attention of men far better versed in the sub- 
ject than I. Of the second, I think myself not altogether untit to 
speak. И nine veers’ climbing from apprentice to works meneger 
hes meant lost time in some dircetions, if has also given mo meg- 
nificent opportunities of knowing whet the ordinary workmen thinks, 
Also. if eight veers’ teaching led to а. retary smaller than thet of many 
® foreman, it showed me et least the relationship between the 
academic teacher and his students. And now that it is my turn to 
loom the verb to employ in its ective voice, T heve the unique oppor- 
tunity of observing the cercers of those very men whom I have 
actually helped to trein. The result is not too encouraging; but 
such opportunities of observation are invaluable as indications of 
the extent to which the training fits the man for the world. 

The first and most striking feet about the career of the average 
student is the narrowness of his field of vision—the inflexibility. and 
too great specialisation of knowledge. Employers do not want men 
who can only do one thing properly. Тат asking thet every man 
who leaves a technical college shall possess, firstly, a wider scientific 
knowledge. and. secondly, wider general culture. ‘Thus, end thus 
only, ean they obtain with ripened experience that greatest asset to 
the community—sound judgment in all things. 

If. now. I go back from my position as employer for à moment and 
consider myself again in the position of teacher, I ask myself, first, 
what is lacking from higher education et the present dav; and 
secondly, how can that want be supplied ? As an answer to the first 
question I submit, firstly, thot higher education in practice, if not 
in theory, aims et producing a finished and specialised enimal 
instead of a plestic, well-informed and broad-minded man. It is 
no more possible to produce a useful specielist in turbines, wireless 
telegraphy or any other branch of engineering at the age of 22 than 
it is to produce a first-rate brain, езг or eye specialist. The very 
idea of the latter would be regarded es ludicrous, but the former is 
always expected. Indeed, I believe the time his come when, in tho 
case of engineering, at tho апе mentioned, we ought hardly to 
expect even such clementery diflcrentietion es distinguishes between 
electrie3] and mechenies! engineers. АП specivlisation should, I 
think, be provided for later, either by higher university training or 
by experience in the ordinery welks of life. 

Think how such e chenge in the curricula would simplify the whole 
problem of education! For all professions the generel training 
would be aveilable in this city. Any students requiring further 
training would go to the special central school corresponding with 
their branch. For instance, the advanced textile school might be in 
Manchester, but the advanced school for electrical engineers might 
be in London, and so on. The scheme also fits in well with the dove- 
tailing between manufacturers and training colleges. 

Let us suppose the varieties of training divided according to the 
general professions to which they are intended to lead, and during 
the ordinary three years of higher education let no specialisation by 
further subdivision be permitted. Then we must ordinarily provide 
schools for medicine, law, engineering, architecture, theology. 
There is, as far as each general course is concerned, no necessity 
whatever to distinguish between so-called “ pure " and “ technical.” 
Thus will one of the greatest modern bugbears be abolished. The 
general course corresponding to each profession should be arranged 
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во as to cover Spencer's three divisions. There would thus be in 
each case training in: (1) The science appropriate to the profession 
(Fach Kenntniss). (2) Social and political and commercial relation- 
ships. (3) Language, literature and art. Each division should 
have its appropriate manual training and practical work. 

Of the three divisions, the first only is peculiar to the particular 
“ Fach.” Valuable advantage may be taken of the fact that the 
other two are common to ell students by making sure that in taking 
it there is no subdivision according to “ Fach," but rather the reverse. 
This wil lead at once, and naturallv, to salutary mind widening, 
results now non-existent except at the residential universities. 


Section 1.—This is the one section at present considered by day 
colleges. I have given reasons for my belief that it should be 
generalised and broadened, and I must now show how I think that 
can be done. My method is simple; it is by fusion, simultaneous 
teaching and correlation of all the usual subjects. 

To give a clear idea of the way in which this “ linking up.” this 
general course, may be carried out, І тау use my own subject— 
engineering— 23 an example. Perhaps the best starting point is 
“the conservation of energy.” It may be pointed out thet energy 
appears in verious interchangeable forms, such as electrica], chemical, 
mechanical, ог as heat and light. That most of these forms are 
known to be fundamentally of а mechanicel neture, and that the 
rest are suspect ; thet energy may exist in various states as potential, 
kinetic or expended, and that there is an abundance of practical 
examples in every branch of physics. These examples naturally 
introduce the subject of equivalent quantities of different kinds of 
energy—i.e., the subject of measurement and the unit. The defini- 
tion of the unit naturally leads to the question of the decomposition 
of energy into its factors of intensity and quantity, whence follows 
а most valuable series of equations, such as :— 


Energy = force x displacement. (magnetic, electric, mechanical), 
Energy — pressure x quantity (magnetic, electric, mechanical), 
Energy — temperature x entropy, 


and so on, all of which invite copious illustration. Here the sub- 
sequent. teaching may follow either of two natural courses. One is 
to deal with the actual transformation of energy, and the other is 
simply to compare tho various kinds of energy without reference 
to actual transformation, In either case we are brought finally 
through the subject of measurement to a comparison of the different 
kinds of energy and to a discussion of the various factors into which 
energy тау be divided. The proper use of analogy here comes 
magnificently to our aid, as enabling concrete examples to pave the 
wav for abstract cases. Thus for developing elementary ideas 
connecting pressure and flow, the slow movement of viscous fluids 
might be used so that Paisseuilles law may be made the stepping 
stone to the law of Ohm. 

Again, the analogy between electromagnetics and electrostatics 
has often been used asan invaluable aid in teaching. Why, then, not 
make use of the similarity between temperature, clectric potential, 
magnetic potential, velocity potential? Why not lay stress on the 
analogv between electrical vibrations and mechanical vibrations in 
which the arithmetic is precisely the samo. 

Why not emphasise end use such a general expression as 

dB 
Аш 
velocity or current, С for friction or resistance, D for force or 
E.M.F. ? Mostlegitimztely may the teacher insist upon the similarity 
between the magnetie inertia belonging to a charged body and 
ordinary mechanical inertia. In ell these instances for less 
xdvanced work little note песа be taken of the limitations. 


+ BC— D=0, where A stends for mes3 or self-induction, B for 


Section 2.—1t is necessary for me to make clear what I mean by 
practiea! work in this section. I may say that I regard any well- 
regulated function at which student rubs shoulder with student 
under conditions of control, voluntarily imposed and maintained 
by the students themselves, as practical work in this section. Thus, 
2 football match, the management of a rowing club, or a union 
debate are all included, and much that is purely physical must fell 
within the course. It is this section thet produces manliness (80 
woefully lecking in many technical schools), end which distinguishes 
the older from the more modern universities. But the older univer- 
sities fail grievously in one direction, for. while they develop man- 
liness, they also develop (towards outsiders) that collection of 
characteristics called “ side.” 

In framing this side of our higher course we must try and retein 
the virtues whilst avoiding the faults of the older schools, and to 
suggest the means of doing this will now be my aim. The problem 
is how to retain the advantages of a non-residential college while 
adding the beneficial effects of (1) freedom of action and individual 
responsibility (competition), (2) corporate life and social respon- 
sibility (co-operation). I suggest that in ordinary day colleges and 
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technical schools the first of these must be encouraged һу the pro- 
vision of a principal and staff who are in the best sense of the words 
men and gentlemen. 

Twice have I come into touch with large technical colleges in which 
when the student had once entered at 9:30 a.m. he was not allowed 
to pass the janitor till 12:30 p.m. without a special permit from a 
lecturer, and there are many similar cases of irritating and irrational 
restraint. I hold that to get a man at his college at least punctually 
is desirable, but to keep him there by force is a sorry comment on 
the attractiveness of the studies and the trustworthiness of the man. 
No I believe to produce useful men for us employers the fullest scopo 
should be given to confidence in the individual, in order to foster 
the idea of individual responsibility. 

The trust implied at Cambridge in the matter of hours is a trust 
which under proper intluences encourages men to teach themselves, 
and of ell the objects of higher education learning how to learn is 
one of the foremost. To electrics! engineers this perhaps is best 
expressed by saying that one of tho primery objects of higher 
education should be to turn out students with a high “ ene ficient 
of self-instruction." And the tiust which begets this quality is so 
great a factor in the production of manliness that one cannot but 
regret the booking in and out, and other board school tricks indulged 
in at some of our technical schools, with the corresponding absence 
of social life and of esprit de corps. 

Directly connected with the individual responsibility is that 
subtle quality "initiative," then which none is more useful to 
emplover and employed. Remove from the university course every 
influence that can stunt the mind. Give width and play and freedom 
to every legitimate leaning, and vou sho! see the initi^tive of the 
child blossom again in the man. Encoure ge suggestions, questions, 
modes of proof, independent reading and thought. Say to your men 
“the laboratory will be open this afternoon for those who went to 
trv any experiment on thoir own account," resolving. of course, for 
safetv's sake, that vou will be there, too. 

In his excellent book, ** Up From Slavery," Booker T. Weshington 
has given very cogent help in this matter. Hesays: “ At Hampton 
it was a standing rule that, while the institution would be responsible 
for securing someone to pay the tuition for th» students, the mon and 
women themselves must provide for their own boerd, books, clothing 
and room, wholly by work, or partly by work end partly in cash.” 

I suggest аз a possible plan for cagmeors that e*eh voor e y should 
be required to have earned a stipulated part of their school fees by work 
in a recognised trade or shop. These fees might, under а systematised 
arrangement with the employers, be paid exactly as wages, but in metal 
checks, which would be honoured by the loes} technics! school or 
universit v. 

Corporate life and social responsibility is а less difficult: metter 
to deal with. How it i: gradually inculeated at the oldor univer- 
sities is very well known. Those desirable results (directly dug to 
residence) we must provide for in other weys. Chief of those is the 
closh and contact of verious minds in open and free discussion, of 
which the University Union 15 the natural centre. Next in importance 
is the Athletic Union. To my mind it is essential in ell non-residen- 
tial colleges that these institutions should not only exist, but that 
they should be governed by the students for the students, whilst yet 
receiving the warm (not tepid) support and encouragement of the 
staff. Suchimportancedo I attribute to this that I would ectuelly 
give time occasionally in college hours for union functions, and while 
making it compulsory on the one hnd forevery student to belong. [ 
would also compel the university authorities to provide proporaccom- 
modation end facilities both in ground (for sports) and in buildings. 

It must be remembered thet this seetion is to be common fo ай 
the students, and therefore the artificial barrier now existing between 
men taking different courses would naturally be destroyed, and a 
healthy interchenge of opinions would result. This influence can be 
further strengthened by the provision of suite ble common rooms for 
students and staff, and by the heerty encouregement of social 
functions. It is also mest desirable tht all concerned in teaching 
should be closely in touch with some practical work. 

There remains still a most difficult side of зосё eduction to be 
dealt with—the moral side. For employers it is essentiel, if business 
morality is not to fall to the low level of some of our Continental 
neighbours, that their employés shull be capable of acting even 
against strong temptation upon sound principles. 

Now in a non-residential college “atmosphere " is elmost out of 
the question, yet “ tone " and a proper attitude of mind toward: life 
in general must be somehow imp.rted. The one conclusion to which 
І am led by a consideretion of Prof. Sadler's megnificent report 
is that the first care must be 25 regards the choice and treining of the 
teaching staff, through whose influence and example most of the 
effect will be most naturally produced, and for the most ample 
provision of opportunities for intercourse between students and stuff. 


» 
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Much as I should like to edd to theso bare suggestions a recognised ' Sound waves arc therefore reprcduced on it in the form shown in 

course in ethics, my courage fails me. For ethics without living " Fig. 2. 

faith is vain, and living faith introduces the religious controversy. , In actual practice, however, M. Lifschitz uses a narrow band of 
Section 3. —Of those activities which fill up, or should fill up, the | light instead of a spot, as represented et EF (Fig. 3). When this 


leisure p2rt of life, I heve already mentioned зоте in section 2, and, ' band vibrates in the samo way as the spot, with an up-and-down 
indeed, it is very herd to separate these two divisions, and if I do so ^ movement as the sensitive film passes under it, а certain surface is 
it is more for the seke of convenience than necessity. How сап а covered by the light from the beam, as shown by the shaded portion 
love for and an interest т Nature, litereture end the fine arts be ` G, and the form of this surface depends as before on the particular 
stimulated in tho college student ? The answer is very much аз : | sound impressed on the diaphragm. 
before, “ by the influence of great teachers acting upon & mass of By developing the film the part G can 
colliding minds." I cen sec no other wav. If literary and thus be produced in black upon a trans- 
art societics have not only officie! sanction, but official sup- parent film, А standard cinematograph 
port, if even in tho writing of reports of experiments literery film is used, аз it is the most con. 
form is considered, much may be done, сусп at a dey college. 

I once had an experience in this direction which scemed to me to 
bear wonderful fruit. At the Central Technical College it is cus- | 
tomary for third-vear men to write reports of the experimental work 


they do. Prof. Ayrton arranged thet I should go through these 
reporta with their authors as they were written. Among about 30 4, _ | 
such students I found scarcely one with any real literary sense, while, | ^f^ 

E 


a and, grotesque 8 T | зіп зра! ' 
on the other hand, grotesque sentences and blunders in spelling were Rig. ЖЕ ОТ 


уегу common. Having gone through one report with cach тап, I 24 {2 Ж 
found his faults were due for the most part to pure lack of cog- | | V4 Y 2 
nisance, so thet when the second report came to hand the difference А | | 

Fic. 3.—WAVE MADE BY BEAM 


was simply marvellous. The most curious part wes that many of the 
Fic. 2.—VowEL A iN “ Harp.” HAVING THE Form Е.Г. 7 


students came from public schools, and some hed even teken a 

degree at Cambridge. Many of them had had a good classical 

training, and would not dream of committing in Latin the seme venient. This is printed as a negative upon a second film of the | 

blunders which appeared in their English. same kind, the latter being formed of bichromated gelatine, so that E 
Employers know only too well how often 2 man comes to them | by printing and washing in the well-known way the parts unacted 

incapable of writing even an ordinary business letter. I give the | upon by the light appear on this second film as holes, thus producing 

above instance as гп example, not only of the way in which such | 4 band as scen in Fig. 4, with the holes corresponding to the shape | 

ignorance may be eliminated, but also as cn elementary means of of {һә waves. It is not necessary to use the whole of the surface G, b 

encouraging xsthetic taste. but only the part lying above the dotted line, RS (Fig. 3). How- " 
In the same manner, to an intelligent tezcher opportunities occur | ever the whole surface can bo used without any great difference in 

almost deily of devcloping similar sensibilities. I do not see why the result. | 

| 


even the colouring of è scientific diagram should be allowed to be M 
000000000 


crude, and there are many instances where artistic fecling hes, 
incidentally, а very real commercial velue. To electrical engineers 
the familier instances of are lamps, fittings, end even the shape of 
motors, will occur at once. 

In this matter, perhsps more than in any other, the effect of break- Holes - 
ing down the division between students preparing for different pro- 
fessions would be felt. If the engineer, for instance, cen only be 
brought to take en interest in the composition of pictures as the 
photographic chemist does, then he is also likely to consider the effect 
of a bridge in a landscape. If the would-be designer of dvnamos 
has chatted to a budding architect et tea time he is less likely to 
make his next motor look like a hat box. 

In conclusion, I believe thet even а d*y college orgenised on the 
above lines would produce the man who is needed by the world, end 
valued by employers. For it seems to me th»t for the provision of 
such general training there is nothing indeed lacking but the will to 


рооооосооа 


Fig. 4.—Srecimen or Record Влхр HOLES FORMED IN FINAL 
RECORD STRIP (LETTER Е, LONG). 
(The present film is transparent, and has holes as shown.) : 


To reproduce the original sound from the present. record. en in- : 


genious method of using a current of air passing through the openings 
For this purpose the эт! air chamber H 


organise, for tha buildings and equipment exist, and the money is et | т tho band is employed. 

hand; theemployer is crying out for men of bigger character end | is used. This is fed with compressed air from any convenient source 

broader mind, end the parent is wondering why his son is гп engi- | such as a small storage tank or steel bottle. The film JJ is mounted | 

necr, but not a Men. between a pair of rollers which ere driven by an electric motor so that № 
it passes rapidly over the curved surface of the chamber. A narrow í 


We heve, in fact, followed too fer into a deep end narrow valley 
the “will о’ tha wisp” of industrie! science “subjects.” The 
descent was easy, to retrece our footsteps is impossible, but to climb 
again to the upper eir where we may breathe again with more frec- 


dom Aic labor hoc opus est. 


slit, W, allows the air to escape through the openings in the band, end 


NEW SOUND-RECORDING APPARATUS. 


At 2 recent meeting of the Académie des Sciences г phonograph 
wes shown which wes interesting from the fact that it contained a 
modification of the usual method of inscribing the record upon a 
wax surface and thon rcproducing it therefrom. M. S. Lifschitz, 
the young Russian inventor who devised this new apparatus, uses 
à method of recording which consists in the employment of a moving 
оът of light that is reflected from the diaphragm. Tho reproducer 
elso is novel, seeing that іп it compressed air is used for the emission 
of the sounds. A model apparatus has already been constructed, which 
demonstrates that the modulations of the voice can actually so be 
reproduced. The inventor uses а small mirror, M (see Fig. 1), hinged 
80 аз to vibrate by the action of the telephone diaphragm D. A 
Безт of light is thrown on the mirror from an arc lamp through a 
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Fic. 5.—Sov Np RErnoDUCER. 


the length of the slit is adjusted so that it corresponds to the maximum 
height of the openings, that is to tho highest point on the waves. 
The slit is therefore fully opened at such maximum points, and 
entirely closed at the zero points. Between these limits, the air 

delivery depends on the shape of the waves and thus sounds are 
lens, and is reflected &o as to give а spot, S, on the screen. А band | produced by the rapid succession of air emissions so obtained. 
of sensitised photographic paper is used and is driven between a pair These sounds correspond to those which were spoken into the mouth- 
of rollers by an clectric motor so that the film trave!s very rapidly. ! piece, so that there is proper reproduction, 
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THE LESSONS OF OLYMPIA. 


Now that the Electrical Exhibition at Olympia has 
closed, it is more easy to form a true opinion of its success, 
and it is worth while to consider certain points that gave 
rise to dissatisfactior., not with a view to whipping a dead 
horse, but rather in the hope that the lessons taught by the 
Exhibition just past may be taken to heart in апу futwe 
attempt of this kind. 

First, it must Бе realised that there are two тай, classes 
of exhibitors; namely, those who show purcly technical 
apparatus, such as ammeters and switchgear, and those 
who have exhibits of popular interest. The former were 
well represented at Olympia ; indeed, they formed the bulk 
of the exhibitors. By such the non-technical visitor is 
looked upon as a nuisance, а miro onlooker prompted bv 
curiosity, who interferes with the true technical enquirer. 
At Olympia many heavy enginoiing firms complained 
bitterly at being cheek by jowl with clectrical access. ies 
and cooking and heating appliances. One exhibitor even 
went to the extent of labelling his exhibit аз not being an 
electric oven. Whether this was humour от not we cannot 
взу. [t indicates, however, an uadercurrent of resent- 
mont on the pari of several engincering firms at being 
classed in the categorv of popular and domestic exhibits. 

On the other hand, there is an increasing number of firms 
who make appliances having а great interest for the general 
publie; we allude, of course, to apparatus for electiic 
lighting, cooking, heating, ventilating and the various 


‚ domestic applications, which are increasing daily. 


Now, it is no use for cither class to disregard the require- 


| ments of the other, and it would be well for heavy engineer- 
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ing firms to remember that an increased popular interest 
in the applications of electricity means ап expansion of 
the electricity supply business, and coi sequently increased 
business for firms dealing in heavy plant af all kinds. 

From the point of view of the technical visiter, the соПес- 
tion of exhibits at Olvmpia was excellent, and we gather 
that most of the exhibitors of purely engineciing ог scien- 
tific apparatus were satisfied with the enquiries received 


and business effected. We are glad to find that such was 


the case: but more than this is desirable. Within a few 
hours of the opening of the show Mr. Hirst put his finger 


on the weak spot in the display, from the public point of 


view. There was no attempt at grouping the exhibits. 
Evervbody was mixed up with everybody «хо, Such of 
the public as knew of the show and reached thi: Exhibition 
rambled through in а mvstified way, often wondering what 
it was all about. А good deal of improvement could be 
effected, по doubt, by so arranging exhibits that all 
displavs of the same class are grouped together. There 
are difficulties, however, in so doing, owing to the wide 
field covered by certain firms. For example, Messrs. 
Ferranti had heavy plant at one end of their stand and 
domestic apparatus at the other. Perhaps. the best 
course to follow in such cases is to have two stands. 
This method was adopted bv the Electric & Ordnance 
Accessories Co., who had one stand for their heavy plant 
in the body of the hall and one in the gallery for electric 
cooking. 

We think it is open to question whether a purely trade 


exhibition is really desirable, because the technical buyer 


alicady knows pretty well what is on the market and can 
inspect examples of plant at the makers’ works or show- 


rooms without much difficulty. and probably much more 


effectually, Nevertheless, so long as firms obtain satis- 


factory results by exhibiting there can be по possible 
№ may be 


objection to the holding of such displays. 


noted, however, that this opinion of satisfaction is by no 


means universally accepted. 

On the other hand, the non-technical public have no 
easy opportunity of finding out what progress is being made 
in the domestic applications of electricity except. Бу an 
exhibition, whieh is an сазу way of providing а valuable 
object lesson. We are surprised that it should be neces- 
sarv to labour this point, but the fact appears that there 
ar» engineers in all branches who are short-sighted enough 
to sce no particular advantage in troubling about. the 
publie, Nevertheless, there is no doubt that if the publie 
became thoroughly convinced of the advantages of elec- 
tricity in the home, and if supply authorities gave them 
suitable tariffs, there would be an enormous increase in the 
electrical energy consumed in private houses, and this 
would increase the turnover of manufacturers of all classes 
of apparatus, from generators to flat irons. Since the 
supply authorities, in a sense, stand to gain more than 
anvone else Бу this education of the publie (because an 
iner.ase in the load is to them a permanent gain), they 
should do all in their power to support a truly popular 
exhibition. But by “ supplv authorities " we do not mean 
merely the Londen companies, who seem to have been 


the only authorities who supported Olvmpia and vet to 


have been the only ones at whom much criticism was 
levelled— in the term " supply authorities " we include also 
municipal electricity supply undertakings, both in London 
and the provinces. 

There is no doubt that from the public petit of view а 
combined display would be far better than anything else 
—an “electric city ? run to attract. There are ditlicul- 
ties, however, because every exhibitor would мал his name 
to be prominent with a view to securing orders. Hf the 
difficulties of such à combined show are insuperable, then 
the next best thing is to have a well-organised show of 
individual stands properly groupcd, so that, for example, 
all electric cooking is together, But these arrangements 
must be made at the start, not when the Exhibition is 
about to open. We trust that. the antiquated form of 
stand, provided with a roof and walls to obstruct the 
view, the top of the stand appearing from the gallery as a 
receptacle for dust and the display of amateur wiring, 
would disappear. A great рай of the building might 
be set aside exclusively for the popular show, the 1e- 
mainder being reserved for technical exhibits. No doubt 
much organisation and careful, preliminary publicity work 
would be required. But it should net be neeossary for 
exhibitors to purchase all the tickets they require, for people 
are eharv about giving away tickets for which they must pay 
whether used or not. They should be liable for payment 
only if the tickets are used—an arrangement which has 
been in force on other occasions -and tickets would then 
be distributed much more бе Лу. Moreover, there should 
be a liberal supply of tickets for exhibitors. included т 
the charge made for spaco. On these lines, a successful 
exhibition should not be unattainable. particularly if 
manufacturers could be brought to ses that education of 
the publie is much more important than a petty jealous 
fear by Messrs. А. B. C. that Messis. X.Y. Za few stands 
away, will get some slightly greater advantage or publicity 
than themselves. By running a well-organised show and 
a good publicity campaign, the public would be really 
interested ; they would learn what they ought to know on 
visiting the exhibition. This interest being assured, the 
electrical industry would not have long to wait for its reward. 


REVIEWS. 


(Copies of the uoiermentioned works can be had from THE ELECTRICIAN ОМ, po:t 
free, on receipt of published price, adding 84. for books published ander 23. Add 


10 per cont. for abroad or for foreign booze.) 
"— — 
A Handbook of Testing Materials. By C. A. M. 5мин. (Lon- 
don, 1911: Constable & Co.) Pp. хи. + 244. 6s. nett. 

The subject of testing materials is an important one, yet 
recognition of its importance has been slow. At the present 
day there are few engineering colleges in which laboraiory test- 
ing for ascertaining the physical properties of materials of con- 
struction does not occupy a prominent рагі in their curriculum. 
Several excellent books dealing with this subject have been 
published, but they, with their voluminous test records. are 
more suited for laboratory reference purposes than for acting as 
students’ guides to testing. The author has endeavoured to 
provide a book suitable for students, in which predominate 
descriptions of the apparatus used, the method of testing, and 
the records to be made. А graded list of suggested. experi- 
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ments is given. In the appendixes, covering about 40 pages, 
work outside the general requirements of engineering students, 
on the heat treatment of steels and rescarches on combined 
stresses, is given. The printing is well done, the style is dis- 
cursive, and the illustrations are good and numerous. The 
book should be popular amongst evening class students. 

Various makes of tension and compression machines are 
described; the 300-ton horizontal machine at Birmingham 
University is described in detail. In the chapter on strain 
measurement many different forms of extensometers are illus- 
trated, including the sphingometer. The author's idea in 
introducing instruments so far removed from the beaten track 
that students will probably never see them, much less use 
them, is not at all apparent. For instance, it is believed that 
only one Ashcroft extensometer, illustrated on page 66, was 
ever made. At any rate, it is not in common use. 

That conciseness of expression во desirable, even essential, 
in engineering is not always maintained by the author. The 
term “stress-strain diagram” is used in an all-embracing 
manner, yet in the majority of cases it appears that load- 

extension, or load-compression, diagram 1s what is really 
meant. The general mixing up of these terms which has taken 
place in many text-books of repute is anything but desirable, 
and docs not tend to high efficiency. 

The bibliography provided at the end of the book is a useful 
addition to the text. As an illustration of the objective in 
cominercial testing, generally so very different from that of 
college testing, the Admiralty rules for testing materials for 
machinery (in Appendix: 2) are instructive. A chapter 
on alternating stress tests is provided. "Various machines are 
illustrated. but in general, in view of the length of time required 
to use such machincs, students will not be able to do more than 
read tlie chapter. The importance of impact tests is made clear 
in the chapter on impact and hardness tests. As a rule, in any 
machine, pure tension stresses without shock are in the minority, 
although static tests for the materials used predonunate. 
There still remains much room for investigation of the effects of 
impact. Interesting chapters dealing with shear апа miscel- 
lancous tests, the testing of cements, reinforced concrete and 
stones, and the testing of timber, are also given, A.C, 
La Théorie Corpusculaire del'Blectrlcité: Les Electrons et les 

Ions. By P. Drumavx. (Paris, 1911: Gauthiers-Villars.) Pp. 160. 

The steady progress made by the electronic or atomistic view 
of clectricity has brought about а gradual orientation of prac- 
tical electricians towards that view. Their conservatism is 
accounted for by the failure of the many attempts to account 
for the behaviour of electricity by mechanical models. It is 
now realised that the electron theory 13 not a new mechanical 
model, but a comprehensive and all-pervading point of view 
based upon direct experimental evidence, combined with the 
highest analytical skill. The above volume 13 a timely and 
successful attempt to present the electron theory in its more 
practical aspects to the average electrician. It is a connecting 
link between the text-book of pure physics and the technical 
treatise. The evidence for the corpuscular structure of clec- 
tricity 1s satisfactorily summarised. The literature 1$ con- 
sidered up to 1910. Even so, the treatment of the dynamics 
of the electron, which is unusually simple, 13 hardly quite up 
to date. Thus, Sommerfeld’s proof of the possibility of an 
electron having a volume charge and moving with a velocity 
greater than that of light (p. 118), would now have to be revised 
in conformity with the principle of relativitv. and so would 
Kaufmann's conclusions with regard to the `“ clectromagnetic ” 
nature of the mass of an electron. The author is verv happy 
in his trcatinent of metallic conduction, including the Thomson 
effect and contact potential. He does not, however, go into 
any detail concerning clectrolytic апа magneto-optic pheno- 
mena (except the Zeeman effect), and totally ignores the clectron 
theory of magnetism, which one would suppose capable of 
appealing to the practical electrician. An "appendix" on 
vector algebra is inserted in the middle of the book. ЈЕ is 
taken from the works of Bucherer, Gans, Bjerknes, M. Abraham 
and Fóppl. It is useful for reference. Why the author sub- 
stituted “ rot ” for Heaviside's “ curl ” is not quite evident, 


especially as the latter 1s correctly used in Italy, Germany and 

Holland as well as the English-speaking countries, and is hardly 

likely to be replaced by the former without sume note of apology. 
On the whole, the work is distinctly commendable, and it 

bears all evidences of careful compilation and revision. 

Ву P. Barreca, 

12:75. 


Elementi di Telegrafia e Teléfonia Senza fili. 
(Livorno, 1911; R. Gusti.) Pp. xii. +265 + xxxv. 

Dr. Barreca has succeeded in compressing into a small 
volum^ a very large amount of information useful to wireless 
telegraphists. Almost every essential fact in conneciion with 
modern wireless telegraphy is clearly stated, and, although no 
mathematical proofs are given, many formule necessary for 

caleulation are included and their use properly explained hv 

aid of numerical examples. The diagrams, though roughly 
drawn, are clear and practical, and the plates, in which the 
different circuits are shown in different colours, are unusually 
easy to understand. 

The author's comments on the apparatus and methods which 
he describes show a first-hand acquaintance with his subject, 
such as is too frequently lacking in writers of text-books of this 
class, and give a vividness to his descriptions which renders his 
book thoroughly readable. 

There are, of course, occasional slips or imis-statements, and 
in parts the treatment is hardly satisfactory. Directive trans- 
mission, for instance, might have been more fully explained, 
since it is now the rule, and not the exception to use an unsyin- 
metrical serial. In discussing the audibiliiv of signals of 
different musical pitch the author attribates the varying sensi- 
bility to the сат itself. Hitherto the supposition has been that 
the variation was due to the more or less imperfect response of 
the telephone diaphragm to the variations of magnetic force 
on it. Both explanations are probably true in part, though 
neither to the exclusion of the other. On the whole, however, 
the book is reliable, and forms an excellent lithe manual for 
those actually engaged in the practice of wireless telography 
and telephony. J. E. M. 


The Progress of Physics During Thirty-Three Years (1875 —1908). 
By ARTHUR SCHUSTER, F.R.S. (Cambridge, 1911: The University 
Press.) Pp. x. +164. 3%. 6d. net. 

It is difficult enough to review the progress of Phystes during 

a single vear and to summarise even the tendencies of iis 5,000 

odd new contributions in the way of published Papers. How 

much more appalling must be the attempt to do justice to the 
progress of a whole generation! Prof. Schuster in these lec- 
tures (delivered to the U niversity of Calcutta) wisely confined 
himself to tracing " the changes in our point of view rather than 
to give an historical account of the sequence of the discoverics 
which make this period memorable.” This task has been 
admirably fulfilled, and in а manner which makes the book 
most refreshing reading. It is clear froin the first that the 
author does not view the present state and methods of physical 
science with unmixed satisfaction. Referring to the beginning 
of the period in question, he says somewhat sarcastically : 
* The tendency to hide ignorance under the cover of a mathe- 
matical formula had already appeared, hut was not openly 
advocated ; hence students were still taught to form definite 
ideas of the processes of Nature.” And further on (р. 116) he 
returns to the attitude, where he savs: " Is it not safer to contine 
ourselves to a general talk on entropy, luminiferous vectors and 
undefined symbols, expressing vaguely certain physical rela- 
tionships ? What really hes at the boitom of the great fascina- 
tion which these new doctrines exert on the present generation is 
shecr cowardice : the fear of having из errors brought home to 

1.... We all prefer being right to being wrong, but it is 

better to be wrong than to be neither right nor wrong." This 

is а good sample of the bold sirokes with which the author 
delineates the past and present development of physics. He 
brings out the striking contrast between the Cambridge of 
to-day and the sam? seat of learning in the days of Todhunter, 

who opposed experimental illustrations of lectures as harmful 
to the student: “И he does not believe the statements of his 


 tutor—probably a clergyman of mature knowledge, recognised 
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ability, and blameless charactcr—his suspicion is irrational and 
manifests a want of power of appreciating evidence," 

The defeat of the elastic-solid theory of light by Maxwell's 
theory forms an entertaining chapter, and the plunge into the 
wonders of radio-activity, electric inertia, and the principle of 
relativitv 1s a model of scientific and popular exposition. In 
the last of the four lectures a number of miscellaneous subjects 
are dealt with, 8uch as the nature of terrestrial magnetism, the 
negative ehange of the earth, the cause of thunderstorms, the 
age and rigidity of the earth, the displacement of its axis, and 
the limits to the absolute identitv of molecules. 

Го anyone who wishes for an eminently readable account of 
physical progress these lectures can be highly recommended. 


E. E. F. 


RECENT PHYSICAL RESEARCH. 
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X.—THE PRESSURE OF RADIATION.—2nd Article.* 


ВУ D. OWEN, B.A., B.SC. 


$1. Though every transmission of energy by wave motion 18 
accompanied by a pressure on absorbing or reflecting bodies in 
its path, the interest of the subject lies practically entirely in 
the domain of cther waves, It has been observed how the 
existence of this pressure has been arrived at theoretically from 
three different points of view. Maxwell deduced it as a con- 
sequence of the lateral repulsion which lines of electrie force 
exert on one another; Bartoli rests it upon the Second Law of 
Thermodynamics: whilst Larmor finds a basis for it in the 
principle of the conservation of energy. The labours of 
Lebedew, Nichols and Hull, and Poynting have furthermore 
placed it upon a secure experimental basis. The fact, or prin- 
ciple, of Radiatioa Pressure comes therefore with strong crc- 
dentials into the field of modern physics. No stronger, how- 
ever, than is necdful. for, like the aspiring voung politician who 
directs his attack upon the lion of the opposing party, the prin- 


dynamics, the Newtonian Laws of Motion. Its work on con- 
structive lines has been the creation of the Thermodynamics 
of Radiation. In regard to certain problems of cosmic physics, 
such аз the phenomena of comets and metcorites and the solar 
corona, this force promises, if not completely to solve old ques- 
tions, at least to contribute decisively towards their complete 
explanation. 
THe THERMODYNAMICS OF RADIATION. 
$2. This branch of the subject of Heat depends upon the idea 
of radiant energy as the `* working substance " of a heat engine. 
| Enclosed in the model evlinder with 
A (Higher temperature tightly fitting frictionless piston, radiant 
energy exerts а pressure on the enclosing 
walls. A diminution of volume implies 
work done сп the radiant energy, and 
vice versa. Proceeding by the method 
of the Carnot eycle, laws have heen de- 
rived bearing on the connection between 
radiation and temperature, and on the 
distribution of energy in the spectrum. of 


a hot bodv. 
It will be interesting to recall the reason- 


0 ing by which at the outset Bartoli showed 
"B(Lower temperature) the necessity for postulating a radiation 
Fio. L—Banronrs Pressure. He imagines а cylinder. whose 
Ірка Exersg, — Sides are totally reflecting, whilst the ends 
are closed by discs of fully absorbing 

material, kept at constant, though different, temperatures (see 
Fig. 1). Near the end B (at the higher temperature) is a totally 
reflecting, tightly fitting slide, g, which can be pushed in so as 
to cut off B from the cylinder below, or drawn out so as to 
establish free communication. А piston of totally reflecting 
material, in which is а valve, is also provided. We have thus 
at command a mechanism for pumping heat energy from À to B. 
For suppose q closed, and p in its lowest position, close to А, the 


* Tho first article appeared п THE ELECTRICIAN, Sept. Ist, 1911. 
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valve being open. The space between p and 4 is filled with 
black body radiation of quantitv and quality corresponding 
to the temperature of А. Close the valve. open q, and move 
the piston up tog. The radiant energy is thus swept into and 
absorbed by В: q may now be pushed in, the valve in p opened, 
and p moved down to A, completing the cycle, Clearly an 
unlimited quantity of heat may thus be transferred. from the 
cold body to the hot one. This, by the second law of thermo- 
dvnamies, implies the expenditure of work, and this is only 
possible if the radiation that js swept forward presses back on 
the advancing piston. 

$3. The ~ Black Body," or “ Full. Radiator." —To perform 
the isothermal and adiabatie transformations of the Carnot 
сусе two kinds of enclosing wall are needed to our working 
chamber. For the first kind of operation the walls must be of 
conducting and absorbing material; for the adiabatic opera- 
tion they must be capable of totally reflecting radiation of all 
wave-lengths. In the first case the enclosed radiation will be 
in equilibrium with the walls of the enclosure, depending in 
quality and in quantity only upon the temperature of those 
walls. This principle, which is due to Balfour Stewart and 
Kirchhoff, is of fundamental importance, It implies that the 
radiation falling upon (or proceeding from) any part of the walls 
is precisely the same in every respect as that which would be 
emitted at the same temperature by the same area of surface 
of a material possessing the power of completely absorbing 
ether radiations of every type, transmitting none and reflecting 
none, Sucha body has been termed a “ black body.” At any 
given temperature such a body will emit radiations of all wave- 
lengths from zero to infinity. The amount of energy radiated 
between the wave-lengths 4 and 2+4 may be written (5. The 
value of e will depend upon the value of 2, rising from zero for 
zero wave-length, up to a maximum, and falling again to zero 
at the other extremity of the scale. No material can possess, 
at any particular wave-length, a greater value of e than does our 
black body. Аз the temperature rises, e rises throughout the 
whole range of wave length, until the amount of energy radiated 


ciple has joined in a challenge of the fundamental axioms of t within the limits of the visible spectrum is sufficient to cause 


the body to glow. The general term “ black body " is there- 
fore being discarded in favour of the more appropriate alter- 
native “ full radiator." 

No material surface has been found havine full radiating 
power. The colour of bodies as seen in sunlight is of course 
immediate evidence of the existence of selective radiating 
power, and even a thick coat of lampblack or of platinum black 
falls short by two or three per cent. (to an extent, however, 
depending оп the wave length) of the emissive power of the full 
radiator. The property of the isothermal enclosure permits, 
however, of the practical attainment of а desideratum. If 
a small hole be made in the wall of the enclosure, the radiation 
escaping thereby will evidently be the full radiation correspond- 
ing to the temperature of the enclosure. This idea was first 
put in practice by Wien and Lummer in 1895, 

§ 4. The Stefan-Boltzmann Law.—Boltzmann worked out in 
1884 the consequence of submitting full radiation to a Carnot 
evcle. The result that emerged was the law of variation of the 
rate of total radiation of a full radiator, in proportion to the 
fourth power of the absolute temperature. "This law had 
already been assigned by Stefan from an examination of purely 
experimental numbers, and he supposed the law to apply to all 
bodies. It is now known from observation that this is not 
strictly the case, the divergence being greater the further re- 
moved the body is from the full radiator. For bright platinum 
the variation 13 more nearly as the fifth power of the 
temperature, 

. 85. Wiews Laws.—Two other laws, due to Wien, relate to the 
distribution of energy in the spectrum of a full radiator. They 
were deduced by considering the behaviour of radiant energy 
during an adiabatic change of volume, that is, when the energy 
is enclosed by totally reflecting walls. As the volume is 
diminished the energy density rises, not only because the 
amouut of energy present to begin with is compressed within 


a smaller space, but further because of the work spent in over- 


coming the radiation pressure, which work istransformed into 
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the equivalent amount of radiant energy. If the radiation 
taken 13 full radiation, it remains full radiation throughout the 
change. Thus during contraction the temperature rises, its 
value altering inversely as the lincar dimensions of the enclo- 
sure—+that is, for a spherical enclosure, inversely as the radius. 

The effect on each wave-length may be followed һу operating 
with monochromatic radiation, As the sample taken is adia- 
batically compressed, the wave-length diminishes. Wien 
deduced this by the application of Doppler’s principle. This 
principle 18 a very familiar one in regard to sound vibrations, 
and indeed by now in its application to the displacement of 
the lines of stellar spectra arising from their motion in the line 
of sight. Clearly light incident on the approaching walls of the 
contracting, totally reflecting enclosure will return with wave- 
length shortened, and the calculation shows that the change 18 
in the same proportion as that of the linear dimensions of the 
enclosure : the energy density of the monochromatic radiation 
alters at the same time as the inverse fourth power of the 
linear dimensions. Collecting these results in equational form 
we have, if r—radius (for spherical enclosure), 0 — absolute 
temperature, e=ordinate of spectral energy curve, E = tota! 
energy density :—For full radiation 


E«0*5, . . . . . . . . (а) 
ПИ, ky. ee ee aeo Sx) 
and for monochromatic radiation (the radiation between nar- 
row limits 4 and 4-{-d/) 
A 2. Г. Ы . е * е e e. ө * (c) 
edixlrk . 0. 5... о. (4) 
The last two results may be applied to each element. of full 
radiation. In а totally reflecting enclosure tbere will be no 


Fic. 2. - SrgcTRAL ENERGY Curves оғ Рош, RADIATION. 
(Lummer and Pringsheim.) 


interchange of energy between the different wavelengths, the 
changes for anv particular clement being independent of the 
presence of other elements in the same space. By conducting 
an adiabatic operation it is thus possible to observe th: deasity 
of full radiation and the temperature vary together, and, coa- 
fining attontion to one particular wave length, to follow the wav 
in which at tlie same time the wave length alters. The law of 
the op.ration is summed up in the equation, obtained by com- 


bining (а), (b), (c) and (d), 
c=, 0570). . (А) 


J (40) being a function of the product of апа 0 which however the 
theory does not further define, whilst c, is an absolute constant. 
This equation tells us that if energy curves be drawn with e as 
ordinate, 19 as abscissa, the curves have, for any given value 
of the abscissa, ordinates proportional to the fifth power of the 
absolute temperature. If the spectral energy curve—that is, 
the curve of distribution of energy with wave length--is known 
for full radiation at any one temperature, 16 is therefore known 
for all temperatures. Again, it is clear that the value of 20 for 
which e is à maximum is the same whatever the temperature. 


Denoting this wave-length by 2,, and the corresponding value 
of e by e,, we thus have 
с" = constant x05,  , . (L) 
(1I) 


Af = constant . . . . . . 
These practical consequences of (А) are Wien's Laws of Radia- 
tion. They applv, like the Stefan-Boltzmann law, to full 
radiation only. 

Turning to the experimental side, spectral energy curves 
have been obtained by Lummer and Pringsheim, and by Paschen 
and others, at various temperatures up to the limit of range of 
the gas thermometer, the source being а constant temperature 
enclosure with small opening, electrical heating being employed. 

These curves are in extremely good agreement with Wiers 
two laws, as well as with the Stefan-Boltzmann law. Lum- 
mcr and Pringsheim’s curves are reproduced in Fig, 2. From 
this figure, Fig. З has Leen constructed. showing that the 
maximum value of e occurs for the same value of 20 at all values 
of 9. From their numbers the values of the constants may be 
obtained, and we may write 


we ZIBB KR 10-1109 SL) Voas sss us 
1.029930. ылу. IE), IP Ia) 
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E — fedÀ-o0!.-1371:. 10 1501, LIT.) 


(the Ntefan-Boltzmann law), 
д being expressed in microns (к= 1079 mm.), and e in ergs per 
cubic centimetre. The number given for с is Kurlbaum's 
value. 
$6. For the purposes of high tem perature measurement we have 

here three methods at disposal. each leading to temperatu re on 
the absolute or thermodynamic scale. The gas thermometer 
does this important service with great accuracy пр to 1,200 C. 


4,000 


АӨ 
|а. 3.—c АЗ А FUNCTION OF АЙ. 


The formule of the resistance pyrometer or the thermo-electric 
couple are эноге]у empirical, and their use beyond the limit 
named depends on the vicious method of extrapolation. 16, 
however, we are able to measure е, or 4,. or E, the laws of 
radiation permit of the determination of temperatures however 
clevated. The proviso that these laws are only applicable to a 
full radiator is however, it must be said, very difficult to satisfy 
in practice. Heated surfaces do not behave as full radiators, 
and our ideal constant temperature enclosure is not always 
available. Bodies do not even behave as * gray ” bodies, with 
cmissive powers in constant proportion, at all wave-lengths, to 
those of the full radiator. In othcr words, bodies radiate 
selectively. Even lampblack and platinum black are not 
excluded from this category. A metal—for example, bright 
platinum—would be expected to show considerable selective 
properties. If r denote the reflective power, the emis- 
sive power will be 1—r. Now r varics considerably with 4, 
being practically unity for the extreme infra-red waves, but 
falling off considerably as one passes to short wave-lengths. 
For the experimental data, interesting besides as showing the 
connection between reflecting power апа. electrical conduc- 
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tivity, we are largely indebted to the researches of Rubens and 
Hagen. А 


Furthermore, the bolometer or other recciver of the radiation 
should behave as a black body or full rad'ator. It has been 
generally assumed that a thick coating of lampblack or plati- 
num black satisfies this requirement. Some experimenters 
have placed the bolometer at the centre of a polished sphere, 
thereby securing the return of the radiation initially reflected. 

Undoubtedly the published determinations of the tempera- 
ture of incandescent carbon and metal filaments, and of flames 
and incandescent mantles, are to be accepted only with much 
reservation, 

$7. With regard to the exact form of the spectral energy curves, 
it will be observed that, as expressed in equation (A), this re- 
remains indeterminate, since /(49) is not elucidated. Nevera! 
attempts have been made to solve this important outstanding 
problem. 

1 


proposed the formula /(40)= , --, c4 being a constat т 
e,s--1 


each case. These formule have proved of great value. 


large, whilst Planck's formula appears to hold very closely over 
tie whole range studied. 

Both formule depend however on special assumptions as to 

the nature of the radiating molecule, and cannot be regarded as 
possessing the same degree of authority as the laws previously 
cited, 
The bearing of the twolaws of Wicn on the subject of the 
cflicieney of sources of Hlvmination is cvidently of the greatest 
consequence, Ft is seen how rapidly the spectral energy curve 
rises with temperature. The position of e, in the curve is an 
important factor. For the sun, with its temperature of over 
6.0007C.. this occurs at about 0-54, that is, as is well known, at 
the position of maximum sensitiveness of the human суе. In 
the case of the carbon arc, 4, 13 about 0:735, that is, barely 
within the limits of the visible spectrum, For all other prac- 
tical Wuminants e, occurs wel! in the infra-red, and the radiant 
efficieney is correspondingly reduced, This points to ипзог- 
tant possibilities in the use of selective radiators. 

$8. А word irav be sud in reference to full receivers of radia- 
боп. In addition to the device of placing the bolometric strip 
or other receiving surface at the contre of a polished sphere, it 
is obvious that the constant temperature enclosure with small 
aperture will sorve. Férv, to whom we are indebted for perhaps 
the most satisfactory type of radiation pyroineter, has recently 
advocated this kind of reeciver. He has einploved a hollow 
cone forming part of a sensitive alcoho! thermometer, the radia- 
tion being received on the blackened inner surface. Nome of 
his results are of much interest, though their accuracy has been 
challenged. He states that the best platinum black reflects 
J& per cent. of the incident radiation from a full radiator at 
100°("., and proposes in place of Kurlbaum's value 5:32 x 10-? 
ergs per second foro in the Stefan-Boltzmann formula the much 
higher value 6-51 x 10-5. 

The practical side of radiation measurement seems to be at 
the present moment far from reliably worked out. The re- 
sources of national physical laboratories scom called for to clear 
this subject and develop reliable methods of measurement of 
the temperatures of incandescent bodies, 


THE INTERACTION OF ETHER AND MATTER, 


‚$ 9. This question has long attracted the attention of physi- 
cists, and has been the subject of som» famous experiments, for 
ҹап "е, those of Fizeau, and Sir Oliver Lodge, and Michelson 
and Morley, The pressure of radiation supplies us with a positive 
example of such interaction. Consider a conducting ball, one 
hemisphere of which is blackened, the other bright. Let it contain 
some source of thermal energy, such as an electric battery on 
closed circuit, which maintains the tempcrature of the surface 
of the ball at some definite value. The blackened half will 
radiate more energy than the polished half. The reaction on 
the former side will therefore be greater than on the latter, and 
the sphere will move off with acceleration, polished side fore- 


Wien has obtained ((/9) ет. 9, whilst Planck has 


Wien’s 


formula agrees closcly with experiment. provided 4 is not too 


d 


most How do Newton's Laws Г. and TH. apply to this Y. We 
cannot sav that a corresponding equal but opposite force will be 
manifested on some other material body in the region round, 
There is none necessarily present. The principle of the con- 
servation of momentum will be satistied if we assume the ether 
itsclf to stream away т the opposite direction, То do this we 
are invoking the interaction of ether and matter, the ether being 
taken to possess Inertia like ordinary matter, Or take another 
example, posed by Poynting in his memoir“ Radiation in. the 
Solar Svstem " : namely, the case of two equal spheres at the 
same temperature, and subject only to the forces arising from 
thar own radiation pressure and their mutual gravitational 
attraction, Since the repulsive effect of one sphere. on 
the other depends on the product of their cross-sectional 
areas, whilst the gravitational pull is proportional to 
their masses—that 15. to the sixth power of the radius 
—it is evident that for а sufieicntly spall size of sphere 
the radiation pressure, comparatively insignificant for very 
large spheres, may be made to balance the gravitational pall. 
This will occur for a diameter of 40 em., assuming the densitv 
to Бе that of water, the temperature to be 27 C. and the spheres 
to be full radiators. И now the temperature of А be raised, 
that of B lowered Ьу a corresponding amount, then the balance 
of forces is destroved, Both B and А will set off with the same 
acceleration, A chasing В! 

Even though we have only one body with perfectly uniform 
surface and at one temperature throughout, the emission of 
radiation brings into play ап unbalanced force, if the body i5 Ш 
motion with respect to the ether. The Doppler emission effect 
will come into action, causing a heaping-up of energv in front, а 
thinning behind, with a consequent excess of back pressure сп 
the advancing side, this excess being proportional to the velo- 
сиу of the body. The body will therefore slow down. [n the 
cases of the aceclerating body the acceleration will fall off and 
a certam limiting speed will be attained, just as for a falling 
raindrop, j 

Confining our observation, as we must in practice, to visible 

material bodies, the breakdown in the Jaws of Motion is un- 
escapable, for, as we have seen, the existence of the radiation 
pressure, whether in action or reaction, 13 an experimental 
fact. 
One may recall similar conclusions which have been arrived 
at from a different point of view, and bearing on the possible 
variability of mass of a body. The moving electron increases 
in mass with increase of speed. For slow speeds this is шаррте- 
етае, being, at the rate of the саг у movement round the sun, 
about one part in 100 millions, whilst at a speed one-tenth the 
speed of light the increase is under 1 per cent., the rate of 
increase beyond this point becoming however very large, Again, 
the effective mass of an atom may depend not only on the 
number of electrons it contains, but on their configuration. As 
the energy of the atom diminishes, it has been supposed that 
the mass of associated ether diminishes too. If this attached 
ether is not subject to gravity, a difference in the ratio of mass 
to weight may be expected in the case, sav, of radium and its 
probable parent uranium, where the amount of energy lost by 
the latter in passing into the foriner is verv considerable. 
Simple pendulums of the same length would then vibrate in 
periods depending on the nature of the material of the bob, 
Such is the line of reasoning taken by Sir J. J. Thomson, whose 
experiments have however not as yet shown any differences. 
If, on the other hand, the associated ether 15 subject to gravita- 
tion just like ordinary matter, Joss of weight should take place 
as the result of intense chemical interaction in closed vessels, 
and this might be put in evidence by the chemical balance. No 
far as experiments in this direction have gone, the results are 
as yet doubtful. | 7 

А change in mass involves the breakdown of Newton’s Second 
Law of Motion. Whilst in the case of the single negative elec- 
tron a change does occur, no evidence of any chanve is vet 
available in the case of matter, which, on the electrical theory 
of matter, is composed of electrons. But then it is impossible 
here to produce speeds which are at all comparable with the 
speed of clectrons ejected from radio-active substances, 
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ASTRONOMICAL APPLICATIONS. 


$ 10. The pressure of sunlight constitutes a repulsive force 
which, as we have seen, is insignificant excepting in the case of 
small bodies. This effect has been considered in application to 
the fine dust of which the tails of comets are probably com- 
posed ; also to the larger particles constituting meteorites. 

Prof. Poynting’s calculations as regards meteoritic stones are 
very suggestive. The repulsive action of sunlight may by its 
cumulative effect seriously modify the motion of such bodies. 
Imagine a swarm of meteorites, of various sizes, moving in a 
circular orbit about the sun. If ‘at distance r, and moving 
with speed v, the gravitational acceleration on one of the par- 
ticles of the swarm will beequaltov?'r. Butifwetakethelight 
push into account, the acceleration for the same value of r is 
less —that is, v is less —and this amounts to an increase in the 
period of revolution. As this effect takes place to an extent 
increasing as the body becomes smaller, a sorting action results, 
the smaller particles lagging behind the larger. so that ulti- 
mately a ring will be formed. The rings of Saturn, he 
suggests, may possibly have been thus evolved. 

If the orbit is an elliptical one, there will be a steady tendency 
towards a circular one, due to the Doppler effect. Motion 
nearer to the focus 18 resisted, so also is motion away, so that 
the body tends to move everywhere perpendicular to the line 
Joining the body to the sun; in other words, to possess a 
circular orbit. | 

A third effect is due to the quasi-viscous resistance acting 
m the line of the hody's motion, as already explained. Hence 
the body slowly falls a victim to the solar gravitational pull 
despite the fact that the speed steadily increases at the same 


Fig, 4.—MovEMENT oF Cometary PARTICLES. (Lebedew.) 
time. Steadily it spirals inwards, the quicker the smaller its size. 
Particles of 1 cm. diameter will reach the sun (from a distance 
equal to that of the earth) in 90 million years : if a thousandth 
of that size, in a thousandth of the time. Encke’s comet is 
well known for the steadily diminishing interval between its 
successive returns. Encke regarded this fact as evidence of 
the presence of a resisting medium increasing in density to- 
wards the sun. This object may ultimately prove to ће 
shortening its period in obedience to ligbt forces. 

S11. The calculations have a new interest when the particles 
are very much smaller, such as compose, at all events partially, 
the “coma” of a comet. Lebedew was one of the first to 
suggest the pressure of sunlight as the cause of the well-known 
deflection of the comet’s tail away from the sun. His diagram 
is here reproduced (Fig. 4). 5 denotes the sun at the focus of 
the eclipse OR which represents the path of the nucleus. Both 
the gravitational pull and the light pressure due to the sun 
follow the law of the inverse square. The resultant accelera- 
tion thus follows the same law, its value falling off the smaller 
the diameter of the particle, and also the smaller its density. 
OR,, OR, &c., represent the orbits of successively smaller 
particles originally together at O. The line OL represents tke 
path of particles for which the two forces exactly balance. 

The region to the right of OL is of considerable interest. 
Olberg’ calculations of a century ago showed that cometary mat- 
{ет was repelled from the nucleus with a force much more power- 
ful than the opposing attractive force of solar gravity. Bredichin 


has classified comets' tails on the basis of the ratio between the 


Be 


repulsive and the attractive force. In one class the solar at- 
traction is only partially neutralised. At the other extremity 
of the scale he places some comets for which the repulsion 
eaceeds the attraction 19 times. Still higher ratios have since 
been observed— for example, 40-5 in the case of Swift’s comet. 
Arrhenius has shown that radiation is capable of furnishing 
ratios as high ae this. Far higher ratios, apparently beyond 
the power of radiation pressure to produce, have been calcu- 
lated by Eddington as occurring in the envelope existing on the 
sunny side of the nucleus. These numbers, however, depend 
upon the use of the ‘ fountain" theory of formation of the 
envelope, and this theory is perhaps hardly vet out of the 
region of mere surmise. 

Arrhenius' calculations showed that in order for repulsion to 
exceed attraction the particles must be very small, with dia- 
meters of the order of 1џ and under. The ratio in fact increases 
inversely as the diameter of the particle. There is, however, 
a limit to this law of variation, which is reached when the size 
of the particle becomes comparable with the wave-length of 
maximum energy in the sun's spectrum. Diffraction effects 
then come in. The particles по longer absorb or reflect in 
proportion to their sectional arca. Schwarzchild has corrected 
for this effect. His results are shown in Fig. 5; the matter 
being taken of the density of water, and totally reflecting. At 


20 


Light Repulsten 
Gravitational Attraction. 


Diameter, 
Fic. 5.—Улкгат!ом oF LicuT.RkPULSION WITH SIZE OF PABTICLE, 
(Schwarzchild.) 


a diameter of 1-54 the two forces balance. At 0-164. (circum- 
ference equal to wave-length) the ratio is at Из maximum value 
of 19. There is a balance once more at 0-05, or one-tenth 4; 
and for particles smaller than this gravity once more prepon- 
derates. The effect on gas molecules would be almost negli- 
gible. .The maximum ratio of 19 will be reduced to 9:5 if 
the particle is composed of completely absorbing material. 
Arrhenius gives reasons for supposing the presence of particles 
with a density as low as 0-1, in which case the ratio may rise to 
40 or more. These high ratios correspond to the nearly 
straight tails pointing from the sun, which consist of particles 
streaming away at high speeds from the nucleus: on their way 
out of the solar system altogethcr under the extreme repulsive 
influence of the solar rays, 


Telephone for Train Despatching.—According to the 
“Electrical Review and Western Electrician," the Atlantic 
Coast Line Railway Co. has decided to equip 90 stations with 
telephone train-despatching outfits, which will mean that about 
235 miles of track will be so controlled, „тз 
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PROGRESS IN THE ELECTROMETALLURGY OF IRON 
AND STEEL. * 


BY D. Е. CAMPBELL, 


The development of electrometallurgical methods of smelting is 
probably the most important advance of recent vears, both in clec- 
trical and metallurgical science. Although the last. few vears have 
seen. the introduction of few fundamental principles or processes, 
the all-important evolution from the laboretory to the commercial 
stege has, in many cases, been accomplished, more especially in 
eleetrotherimie processes, and increase of efficienev and reduced созі 
of production are the problems receiving most attention at the pre- 
sent ume, 

Generelly speaking. power supply is one of the chief factors in this 
work, but this is the cese in à verving degree, and we must consider 
brietly the influence of the various commercial factors which тау 
produce the maximum profit in any electrometallurgie2] enter prise 
to understand intelligently the distribution of the industry in various 
parts of the world. The potential wealth of Scandinavia as regards 
water-power supply and transport fecilitics is probably unrivalled, 
and consequently the industries in which power is of prime impor- 
tence are highly developed. such as the manufacture of nitrates, 
cyanamide, carbide of calcium, ferro-silicon end the smelting of 
refractory le2d-zine ores end iron ore. The power-cost factor in the 
manufacture of these products rs high, and would be quite prohibi- 
tive in any country such es England, where the price of electricity is 
ot least three times that of the usu?! cost in Ncendinavia. The weter- 
fells end torrents of the Alps in Sevoy and Switzerland are another 
source of cheap power, end consequently the production of ferro- 
гок» end eluminium is profitably carried on at Neuhausen, 17 Argen- 
tiere and elsewhere, the latter industry being especially favoured Бу 
the proximity of immense deposits of bauxite, the ore from which all 
aluminium is obtained. 

In the case of the clectrometallurgy of iron and steel, there are 
many other important factors in addition to the cost of power; but 
the two questions of smelting iron ores to make pig iron or steel 
direct from ores and the melting and refining of steel possess fundis 
mental differences, and must accordingly be considered seperately. 
The reduction of iron ores hes only made headwey in Scandinavia 
and the Pacifice Coast of America, and, with the possible exception of 
Central Canada, these are the only points at which it is likely to find 
general application for many усата. 

In Sweden large deposits of ore still remein, though the price of 
charcoal is increasing es the supply decreases, owing to the exhaus- 
tion of the forests and the growing demand for wood-pulp. The 
ironmasters having foreseen ате when it will be impossible to make 
pig iron profitably unless some reduction in the consumption. of 
charcoal per ton of pig iron cen be made, devoted 2 bout £20.000 for 
the erection of works to evolve some process to overcome this un- 
sotisfactory state of affeirs. The electric furnace solves this difti- 
culty. es chereoal is required only ës а reducing egent and not аза 
source of heet, so thet the consumption is reduced two-thirds; in 
ether words, the 2veile ble charcoal will profitably smelt more then 
double the quantity of ore by the development of the enormous pos- 
sibilities of the waterfells, provided the power can be produced at 
335. per horse-power-vear under the conditions and prices now pre- 
veiling for charcoal and pig iron. This development will be closely 
watched with the greatest interest by politice! economists, гв the 
buleace of power in Europe is intluenced by the distribution of the 
world's iron 2nd steel trades ; and it is interesting to note thet the 
prestige of notions varies with the importance of this fundoment»! 
industry, из is exemplitied in the high position of Britain end th: 
development of iron end steel trades of Germeny in recent veera. 
Thit this new development will strengthen Sweden, especie Пу in the 
north, is beyond doubt ; but there is enother important develop- 
ment which will undoubtedly restore the belance to a greet extent— 
namely, the electrie refining of steel, whieh ean be e?rried on in eny 
country, irrespective of exceedingly low cost of power. 

- The position of Sweden hes been’ dependent to a greet extent on 
the fect thet the pig iron made from local ores end ch .rcoa! is ot 
exceptional purity, end commands a high price, because it wes im- 
possible to retine the steel made from impure materials. The use ot 
the electric steel furnace is removing this preference enjoved by the 
Swedish manufacturer owing to the natural resources of the country, 
^ud pure steel сап now be made by the Germans from the impure ore? 
in Luxemburg. by the Freach in Lorraine, or the British in Cleve- 
land. The results of smelting operations at Trollhättan in Sweden 
and Heroult in California with 2.000 kw. furnaces, at Dómnarvet with 
3.000 kw. furnaces, prove conclusively that this type of furnace can 
compete profitably with the small Swedish charcoal} blast furneces if 
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* Abstract of a Paper read before the Faraday Society, 


power casts less than 33s. per kilowatt-year at the present state of our 
practice, and important improvements are to be expected in this as in 
the case of the steel furnace, which is in à more advanced state of 
development. This figure for the cost of power is quite reason- 
able, end leaves a margin of profit for the power company where 
general conditions are favourable. In California the price of power 
is about 003. por kilowatt-vear, but the cost of ore is lower and 
that of pig iron higher than in Sweden, It is interesting to note that 
the furnace developed independently at Heroult, California, and in 
Sweden is almost identical. The furnee:sere two or three phase, гла 
have three, four or six electrodes. The troubles at present experienced 
are the difficulty of maintaining a circulation of yas in the furnace 
without excessive electrode consumption or other means of forcing the 
heat up the charge in such а way as to increase the active zone in the 
furnacc- in other words, to avoid an excessive concentration of heat 
near the electrodes, and properly to utilise the rich gas given off from 
the furnace. Minor improvements of this character are being con- 
stzntly made, and the process generally improved thereby. 

The refining of stcel by electricity is, however, of even greater in- 
terest. both on eccount of its high state of development, wide appli- 
cation, 2nd its economic importance in Britain. A few years ago the 
best stecl could only be made from the purest minerals, the domestic 
supply of which is approaching exhsustion. Now pure steel of 
excellent quality can be mede from inferior ores such as those of 
Cleveland and Lincolnshire, and the price of power in England is 
sufficiently low to make this è profitable operation. Statistics show 
that the rete of growth of electric refining has been more rapid than 
thet of other important processes, and the output of electricelly 
refined steel for five important countries has risen. from à pproxi- 
mately 30.000 tons т 1908 to 120,000 tons in 1910, and a further 
increese will probably be maintained this vear. Perhaps this is due 
to its varied epplication, as it has been already found profitable for 
the manufecture of many classes of tool and special steels and cast- 
ings. But the question that is now before progressive st»elma Кегя 
is of much greater signiticanee. Will the electric furnace, which has 
already absorbed over 30 рог cent. of the high-class steel trade, be 
epplied. generally, т conjunction with the basic or acid. Bessemer 
converter, to compete with open-hearth steel in the matter of cost 7 
At present it can only compete with best acid open-hearth steel for 
price, though in quslity it is superior to 2ny steel made by these 
methods, and consequently Из general edoption would mean en im- 
provement in quality which is now so necessary to meet the require- 
ments of modern engineering. Meny steelmakers think И impos- 
sible, but German end American engineers ere giving this problem 
the most serious consideration, and several 20-ton electric furnaces 
ere now being erected with complete contidence to prove the economy 
of this very application as è duplex process 

Owing to the nature of the native ore deposits, Germeny is depen- 
dent on the basic Bessemergprocess for the production of cheap steel ; 
60 per cent. of the output it made by this process, but it is now realised 
that the steel so produced is not sufficiently reliable for modern 
requirements, end some improvement in quelitv is essential if this 
process of Thomas and Gilchrist is to survive, and several plants are 
now adding electric refining to solve this difficulty, which is so serious 
to them because 97 per cent. of the steel output is by basic processes, 
60 рог cent. being Bessemer and 37 per cent. open-hearth. In 
America there is no basic Bessemer production, but the basie open- 
hearth process accounts for 59 per cent. of production. If the elec- 
tric furnace is generelly adopted as an adjunct of the basie Bessemer 
process, its application to Germany's output of steel alone would 
absorb грош 250.000 kw. per annum and mean 2 wide application of 
electricity. 

The generation of power for steel works generally, and elcctric 
furnaces in perticular, must be briefly discussed. The load factor is 
high, and the power factor above 0-9 in furnece work, so thet all 
machines can operate at high efficiency. In à 100.000 H.P. central 
station at one of the works of the United States Steel Corporation, 
where 2.000 kw. furnaces are used, оз engines using blast furnace 
waste products and supplemented with steam engines are the prime 
movers. Similar furnaces are to be used in a most interesting works, 
which are unique in England, because а large rolling mill. blowing 
engines, electric furnaces, stcel furnaces and auxiliary motors will all 
be driven by the gas from the company's blast furnaces and coke 
oven gases without the burning of апу other coal or fuel. Under 
such conditions the cost of power is under 0-25d. per kilowatt-hour. 
In the cese of steam turbines, which are also used in England for 
furnace work, the cost js from 0-44. to 0-54., while corporation sup- 
plies are also used at the high figure of 0-65d. per kilowatt-hour. The 
current used in steel refining may be of single, two or three-phase, 
and of any commercial periodicity. Furnaces of 2,000 kw. capacity 
are working with frequencies from 25 to 60, though modifications of 
design are necessary for high periodicity if à good power factor is to 
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be maintained. The variations in load have been stated to be а 
serious trouble, and when melting scrap on circuits used for lighting 
purposes this may be the case, though precautions may be taken to 
overcome this trouble, and with properly designed machinery these 
shocks can be practically absorbed, and the variations of voltage kept 
within the necessary limits, even with small central stations. 

Progress both in the metallurgical and mechanical details of the 
steel furnace is continuous. Two years ago the power consumption 
used for melting and refining cold scrap under best conditions was 
750 kw.-hours per ton, but one furnace in England has required a 
power consumption of only 575 kw.-hours per ton for the last 527 
tons manufactured. The trouble of making good electrodes has 
been one of the principal difficulties, but now a material of excellent 
quality is obtainable from several manufacturers, and the consump- 
tion of carbons has undoubtedly been reduced 50 per cent. during the 
last three years by improvements in manipulation and material, and 
breakdowns are no more frequent than in the case of the old-estab- 
lished processes under experienced men. 

The operation and design of г steel furnace requires experience if 
setisfactory results are expected, and difficulties always occur when 
any new design or problem is being worked out. The usual opera- 
tion is the removal of sulphur, phosphorus and oxides from steel 
which may or may not be previously melted, and the addition of 
carbon and various alloys. The progress of these reactions is in two 
parts, the first part being carried on with an oxidising slag and the 
second under reducing conditions. In all questions of design it is 
essential to bear in mind first and foremost the metallurgical require- 
ments, and the electrical considerations always must take a purely 
secondary place. The neglect of this principle has caused the feilure 
of the majority of the numerous furnaces thet in recent years have 
been described in technical journals, but abandoned because they 
are based on incomplete theoretical data with little or no commercial 
practice, whereas the most successful electric steel furnace of to-day 
follows as closely as possible the best basic open-hearth practice with 
the simplest possible application of electrical heat energy. 

[An abstract of the discussion on this Paper appears on another 
p ge of this issue. —Ep. E.] 


THE MAGNETIC PROPERTIES OF STALLOY.* 


BY И. В. HAMLEY, M.A., AND А. L. ROSSITER, B.SC. 


The object of the present research was to investigate the megnetic 
properties of Stalloy, not only with direct current, but also with 
alternating currents of varying frequencies, Tho experiments have 
been divided into thrce djvisions: (1) Statice! tests ; (2) effect of 
veriation of frequency on magnetic hysterc- 
sis ; (3) effect of anne»l!ingupon each of the 
above. 

The usual statical exporiments. were 
made for inductions extendingup to about 
14,000. From these results were calculated 
the hysteresis losses end Steinmetz coeff- 
cients using es exponent in the usual 
formula the velue 1:6, which was found to I 
bc approximately correct for this substance. 


aide. | 9,000 | 20°! 8,000 

The determination of these coefficients is 
important es from their valucs we cre able 1,50) | 15°| 6,060 

separate t 'steresis fro о tote 
to ворот tho hysteresis m the tote] осо | 10¢| 4,000 
loss in each of tho elternating oxperimcnts. | 
The tests wero mado upon two rings 23 70) | 5- 2, 050 
ne»rly alike as possib!e, one ennested, tho и 
other unanneeled. 0 


The alternate-current experiments жого 
divided into three scrics, cf periods 0-07, 
0.035, 0-02 respectively. In each of these 
the period and wave form of the magneti.ing current were kept гл | 
nearly гз possible constant 2s the induction density increased. The 
total loss por cubic centimotre per cycle (I) was found to follow fairly | 
well a formule proposed by Lyle for tote! loss in iron, ne mely, 
|= (а + 81)B*, where a. B and х ere constants for tho material, n the 
frequency end B is the “ effective induction.” 

The method employed was similar to that described by Prof. Lyle, 
and the amount of eddy-current loss per cubic centimetre per cycle 
(E) was calculated from the approximate formula given by Searle and 
Bedford. The statical hysteresis (U) was determined by Ewing and 
Klaasen's ballistic method, and from the results the Steinmetz coeffi- 
cient с obtained was plotted against the maximum induction by the 


use of the formula U=cB!%,. In order to determine the value of U 


* Abstract of в Paper read before the Royal Society of Victoria, 
. ЧТ. R. Lyle, “ Phil. Mag.,” 1905, Vol. IX. 
$ Searle and Bedford, “ Phil. Trans. ,. 1902, App. ° 
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for alternating currents, it was assumed that it was equal to that. 


obtained by the statical method for maximum induction equal to the 
maximum value (B,) of В. 

The rings were prep2red from the same sheet and were made as 
nearly alike as possible. A thin sheet of waxed paper separated each 


pair of discs and the wire used in the winding was taken from the same 


coil. After the laminx were well cleaned the mean thickness wes- 

determined by the specific gravity method, the specific resistance 

being also determined by the ** drop of potentie! " method. 
Experiments were mede on two simptes, one of length ebout 


`80 ст. cut from the sheet, and another from & thin ennulus cut from 


one of the actual rings used. The results differed by less then 0-1 per 
cent., and agreed fairly well with the results of other experimenters. 
The results reduced from the experiments are given in a series of 
tables in the Paper. The results of the stetice! experiments show 
that the hysteresis constent hes its maximum velue about 0-0015, 
which is about the same аз Epstein’s value. On plotting it against 
smooth curve wa; obtained, which rises from tho 
origin to г maximum veluc at an induction of 3,000 (the value of ¢ 
being 0-00122), it then deercz3es to a minimum et 4,000, after which 
fer es the experiments go. 
This curve is similar in sh*»pe to that obteined when using ordinary 


jron. 


Stelloy needs careful handling, especially in the unennes!ed state, 
in order to obtain symmcetrie2! results. When the magnetising 
current is gradually incrcascd апа reversals ere frequently tho 
hysteresis loops are symmetrical and the Steinmetz coofficient, whon 
plotted against the maximum induction, givesa smooth graph. But 
if, efter working et high densitie:; an experiment is таа? with a 
smell magnetising force the loop will be found to ће unsymmetrical 
and the corresponding value of e will lio outside the previously 
obtained о graph. Attention has also been drawn by Wilson to this. 
In the unannealed state, therefore. Stallov seems to be megnetically 
unstable, во that the previous history of the materiel hes & very 
marked effect upon its subsequent behaviour. The annealed Stalloy 
showed similar results, but these were very little more noticeable 
than those obteined for ordinery iron. 

The other chief results of ennealing erc to incre:se the permeability 
end to lower the hysteresis loss. The va!ucs of the pormesbility p 
did not rise to nearly the values obtained by other observers. For 
unannealed Stalloy the maximum is 2,660 at an induction of «bout 
4,000, end in the annea!ed s»mp'es it rises to 3,500 «t со induction of 
about 6,000. 

"ome? of the more important resu*ts of the experiments for elter- 
neting currents are given in the eecompnving di»grim;. Та making 
comp2risons between Чоу and ozdinszy iron the resalts obtsined 


by Prof. Lyle for good s sumed. 
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Fia. 1.—SrarLov. (Speed 0072 д.р ) 

The curves obtained for Stalloy ere typics! in gonerel s pposrence 
of those obtained for iron, and, elthough plotted here for only tke 
lowest frequency, will be found similar in apposrence for ell the in- 
duction waves, provided tho periods grc constent throughout a series 
of experiments and are produced by currents of similar wave forms. 
A difference in the appezrance of the permeability curve is to be 
noted. For iron this curve takes an almost parabolic form, having its 
axis vertical and its apex at an induction of about 10,000, the maxi- 
mum value of m rising only a little above 3,000 generally. Annealed 
Stalloy has а maximum permeability of 4,140, which is ettained at an 
induction of 6,500, while the unannealed ring gives г maximum value 
of about 3,100 at an induction of 4,500. The m graph for Stalloy is, 
therefore, steeper for the smaller inductions before the maximum 
value is reached, after this the downward gradient is more gradual 
than for iron and at the same time more constant. In general, for à 
given induction 4 is considerably greater for Stalloy than for iron. 
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The effect of annealing is to increase the value of the characteristic 
very largely. The magnitude of this increase will be best seen in 
Fig. 1, the corresponding curves for the other periods of alternation 
being very similar in appearance. 

The tota! loss (I) in the Ste!loy shows г distinct improvement over 
that for iron. For all inductions and for al!l frequencies the tota! loss 
is found to be less for Stalloy than for ordinary iron of the same thick- 
ness. A very fair impression of the Ntalloy total losses will be ob- 
tained bv taking two-thirds of the corresponding values for ordinary 
iron at rllinductions. It is also important to notice that these losses 
are grently reduced by annealing. This reduction is not very appre- 
ciable for inductions below 5,000. but above that there is a marked 
difference. It will be noticed, however, that the curves intersect 
where the induction is 15,500 ; for inductions ebove this the annealed 
losses increase very rapidly. In comparing these figures with those 
obtained for iron by Lyle it should be remembered that we have in- 
cluded the effects of the higher harmonics, which in the unannealed 
ring were considerable. The conclusions arrived at for these total 
losses—namely, that Stalloy is superior to iron in this respect end 
that annealing very considerably reduces such losses—although dis- 
cussed for one speed only, are fully borne out by the results for the 
other speeds, as will be readily seen by plotting curves for the tota! 
loss from the other tables given. 

From a practical point of view Fig. 2 is perhaps tho most interest- 
ing. In this figure the values of the total, hysteresis and eddy- 
current losses are given for the snnes!ed ring. These curves show 


an almost proportional increase of I and E with increase of fre- 
quency. 


That this should be so for E is evident, but on examination 
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we find that I is given approximately in terms of 2 and B for values 


of induction up to 11,000 by the Steinmetz anslogue proposed Бу, 


Lyle for iron—namely, for the annzeled ring 

I= (0-001068 + 0-00002261) 81-55, 
and for the unannea!ed ring 

I= (0-00184 + 0-0000331 2) Bt. 
_ These forms agree fairly well with experiment, except in а few 
isolated cases occurring chiefly in the unannes!ed sample. The value 
of the exponent for each case is remerkeble, for it seldom falls below 
1:57 for iron. . 

A fair averege equation for transformer iron мәз found to be 

I:- (0.00175 + 0-0000274)pg ^". 

The results for eddy-current losses found by us fully substantiate 
the claims made by the makers of SteYoy. Th- value of the specific 
resistance was found slightly higher then thet given by other expori- 
menters, but 50,000 may be teken zs г feir working value. These 
dises, which are much thicker (0-075 cm. q.p.) than those usually 
used in iron work, show an eddy-current loss much less than thet 
calculated for iron of only half the thickness, the velue being about 
one quarter of the total loss. Место that for Ntalloy I is itself loss 
than for iron, the former must be considered admirably suiteble for 
transformer work. The values of E increase rathor considorebly 
With increase of frequency. tho relative increase being groster than 
for I. This fact will be seen from Fig. 2, which gives all the losses to 
the same scale, 

Perhaps the most remarkablo rc;ults arc those obtained for tho 
hysteresis loss U. The values for the midd!c frequency (0-035) only 
are plotted in tho figures; but tho values for the other frequencies 
Practically coincide with -those from which the graph is plotted. 


Results for ordinary iron show an increase of U with frequency which, 
although small, is still much greater than the maximum variation for 
Stalloy, which occurs between the frequencies 0:035 and 0-02. The 
values of U for frequencies 0-07 and 0-035 are practically identical. 
For Stalloy, therefore, U seems to be independent of the frequency, 
and only about half the magnitude of that obtained for ordinary iron. 
The authors sum up the results as follows: (1) Stalloy cannot be 
used to advantage in the unannealed condition. (2) In the annealed 
state the results obtained fully bear out the claims mede by the 
makers, the permeability being very high and the losses small, par- 
ticularly the eddy-current loss. (3) The results differ slightly from 
those of other experimenters, the permeability being gencrally a 
little lower т the authors’ results. (4) Stalloy behaves very much like 
ordinary iron under varying frequencies. (5) The constancy of the 
value of the hysteresis loss for different frequencies is remarkable. 


A NEW ТУРЕ OF MERCURY AIR-PUMP.* 


BY 3. В. WILLIAMS. 


Ре hips no single piece of apparatus is more generally used in а 
physics laboratory thin an air-pump. Of th^ many and varied 
types of air-pumps each his its own advantages and disadvantages, 
but for efficiency wo recognise two conditions as essential. These 
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are, first, th» power to exhust rapidly and to a high degree, and, 
secondly, the ability to exhaust against atmospheric pressure. Other 
desirable features are, of course, compactness, simplicity and cheap- 
ness of construction. 

Among ths various types of air-exhausting pumps ih? Geryk, of 
pulsometer pump (Fleuss patent), comes th? nearest to fulfilling tho 
requirements asked for above. It exhausts rapidly and against 
atmospheric pressure, but the degree of exhaustion cannot go beyond 
ths vapour pressure of the oil used. 

Among th? mercurial pumps those who have used the Sprengel or 
Toepler, or any of their numerous modifications to any great extent, 
must hive welcomed th» advent of th» Kaufmann, or th» Gaedé 
pump, which could be driven with a motor, and at the same timo 
worked rapidly. The Kaufmann and Gaede pumps, however, will 
not exhiust against atmosph»ric pressure. This means hitching 
another pump in tandem with them, which is inconvenient. Fre- 
quently this preliminary pumping is done by means of a filter pump, 
but in meny laboratories the water pressure is not sufficient to do 
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number of buckets. This chain and bucket system is housed in the 


cast-iron base B, the two tubes T, and Т, and the small chamber D ; 
85 із à drive whecl actuated by a crank or motor. Mercury is poured 
into the chamber C until it is nearly full. This fills all the passages 
below where the sprockets s3, 33, 8p and а, are located. The machine 
is then ready foruse. The vesscl to be exhausted is attached to the 
tube O. Th crank is tumed so that the buckets in the tube T, rise. 
As they ascend they carry themselves full of mercury, which on pass- 
ing ovor the sprocket s, is dumped out and runs down either T, or T,. 
On descending through T, the buckets are inverted and now cerry 
themselves full of air, which is imprisoned in the buckets when they 
reach the level of the mercury. This is carried on down around 
sprocket 8. and when the buckets poss under s, they are turned with 


the top up, which permits the air to escape, and which rises up through 


the mercury in chamber С, and so posses to the outside atmosphere 
through the opening in the cover L, whore the drive chain pesses 
from s, to s The buckets then poss on around s, and s, to repent 
the operation Ав the exhaustion advences the mercury rises higher 
and higher in T, and T,, until it stands at barometric height—for 
instance at the level indicated bv the dotted line a tob. In order to 
take care of what extra mercury rises in the barometric tubes T, end 
T,. the chamber C is recessed out in the casting В. 

Instead of the sprocket s; and crank, а pulley may be atteched 
and the pump run by a motor. А neater but more expensive form 
of construction, perhaps, would be to replace the drive chain with а 
shaft and bevel gearing. т constructing this pump I have made 
the base B of cast iron and the tubes T, and Т, of boiler tubing, while 
the chamber D is also a casting golvanised over on the outside to 
insure that it is air-tight. It will be noticed that only the chimber B 
and the tubes T, and T, need to be air-tight, as the bottom of the tubes 
are sealed off just as in the ordinary barometer tubes. 

The speed of the pump in exhvusting is limited only by the rate of 
diffusion of the gas through the tube O from the vessel being ex- 
hausted. The pump will exhaust to X-ray vacua. There are no 
valves or stop-cocks or cone-shaped bearings to cause a leak just at a 
critical moment. И is extremely simple, both in construction and 
operation. It is also apparent thit this pump exhausts directly 
against atmospheric pressure, which the average laboratory will tind 
a decided advantage, as it does not require a second pump in tandem 
with it. If the cover L were air-tight and the buckets driven by a 
shaft passing through B in an air-tight bearing. it would be possible 
toshorten the tubes T, and Т,, but this would then necessitate another 
pump attached in tandem and exhausting from chamber C. The 
buckets may take on any design or shape. Not only the buckets but 
also the chamber D and the tubes might very well be enamelled 
inside, which would give the same surface as glass, but the strength 
of iron or steel, 
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THE “THOMAS” ELECTROMECHANICAL TRANS- 
MISSION. | 


In our issue of May Sth last we described the above system of 
transmission as fitted to a lorry which was under trial by the Royal 
Automobile Club, The satisfactory completion of this trial and the 
results obtained were also noted in our issue of June I6th, the low 
fuel consumption, equivalent to 58 ton-miles per gallon, being note- 
worthy. ‘This figure has, however. we ere informed. been surpassed 
on an offieial tris! from London to Edinburgh and back, when 68 ton- 
miles were obtained Jper gallon of fuel. As eleetrical engineers 
will doubtless be particularly interested in the achievements of the 
Thomes transmission, since И promises to bring about a consider- 
able development in the use of clectrics | apporatus on road vehicles, 
we give below a few particulars of the London - Edinburgh. trial, 
teken from the R.A.C. certificate of porforme nce. 

The car wes ә 13-96 н.р. (Ң.А.С. rating) Delahive cor end was 
entered. for trie! under the open competition rules of the В.А. 
The total weight of the car wes 3.219 1b., the weight of dead load 
224 ib., and the average weight of live load 815 ]b., the total run- 
ning weight being therefore 4.258 Ib. 

The distance travelled was 794-5 miles, and the everege speed 
(running time only) was 19:15 miles per hour. The petrol consump- 
tion was 22-236 gallons, equivalent to 67-92 ton-miles per gallon, 
The Inbricating oil consumed was 4-495 pints. In connection with 
the above figures it should be noted that the car had, previous to 
the trial, been in use for two vear, having run 24.000 miles, Also, 
instead of being spread over a week. the test was completed in four 
days, necessitating a considerable amount of night driving. On 
two of the days wet weather was encountered, rendering the roads 
heavy. 

А 12-volt 50 ampere-hour battery was carried on the footboard, 
and was automatically charged when the car was running on top 
speed. In addition to providing current for sterting up the engine 
from the driver's seat whenever required, this battery also supplied 
two powerful head lamps. two side lamps, è tail lamp, and a dash- 
board lamp. These lamps were in use altogether for about eight 
hours ; whilst the engine was started up about 50 times. 

The fact that the Thomas transmission gear had been in use for 
24.000 miles prior to the trial. should be taken as evidence of the 
reliability of the transmission às much es tho results obtained during 
the R.A.C. trials. 

The absence of change gears and the simplieity of the control are 
attractive features that should appeal to the users of motor vehicles 
of all types; and it is also interesting to note thot the Thomas 
transmission has recently been applied to а bogie railway car built 
for the Central South African Railways. 


THE TELEPHONE IN JERSEY. 


On the invitation of a joint committee of the Jersey Chamber of Com- 
merce and the Jersey Commercial Association, a well-attended meeting 
was held at the Town Hall. St. Helier, on 27th ult., to consider the pro- 
posed acquisition by the States of the island. telephone svstem. 

Mr. Jas. Bertram presided. and among those on the platform were 
Mr. F. Le Sueur (chairman) and other members of the Joint Committee, 
together with Mr. А. В. Bennett, consulting engineer of the Guernsey 
States telephones, and Mr. В. McLean, engineer and manager. 

The CHAIRMAN pointed out the imporiance of the matter in view of the 
fact that the system would be taken over by the Post Office at the close 
of the ycar. 

Мг. J. Н. WisiBLE read а statement of the position. With regard t> 
the question of the price which would be asked, they had endeavoured 
to ascertain this, but had been told that it could only be stated to prin- 
cipals. They would agree that the telephones. should. be under. th* 
control of the States rather than the Post Office. The existing Р.О. 
telephone rates in England were much higher than in Jersey. Fer 
instance, the annual rental of an exclusive line for business premises was 
£6. covering 500 calls only, and for private residences £5. covering 300 
calls only. The charge at a call office in England was 2d. per message. 
against Id. there. The hours of service were also much shorter, И was. 
of course, possible that the existing rates would be continued, but much 
more probable that they would come under а general scheme. ‘The 
general scheme, if they came under it, was practically certain to be one of 
increased rates and reduced facilities. Guernsey's profit of £407 last year 
was after placing £1,746 to various reserve and sinking funds, and the 
total surplus revenue in the year was over £2,150, while the grand total | 
to credit of reserve and sinking funds (after paying royalties, &c.) was 
£16,446, which had been obtained out of profits. He moved the advisa- 
hility of the States of Jersey obtaining control (by purchase or lease 
from the Postmaster-General) of the telephone system in this island. 

Мг. С. Н. GELLENDER seconded, and said Guernsey had demonstrated 
that it was possihle to make the svstem pay. 
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Mr. А. В. BENNETT said for many years the extension of the telephones 
had been one of the objects of his life. After referring to the history of 
the Guernsey telephone system, he dealt with offers made by the National 
Telephone Co., and with the schedule of rates adopted by the Guernsey 
States. The tariff was immediately successful. The estimates had been 
framed for 300 lines, but at the end of the tirst year there were 476, and 
to-day the total reached 1,926, which placed Guernsey in the position of 
the best telephoned area in the whole of the kingdom. | He contrasted 
Guernsey with the island of Anglesey, which with 10.000 more inhabitants 
boasted only 110 working telephones. What was good enough for 
Anylesey under {һе Р.О. would be considered good enough for Jersey. 
Mr. Bennett commented upon the great reductions made in Jersey by 
the National Telephone Co, consequent upon the lowness of the Guernsey 
rates. Jersey earned £1. 8s. 64. more. per annum for each exchange 
telephone than Guernsey did, owing to the higher rates. The capital 
eost of Guernsey was £42,328, equal to £22. 5s. 6d. per telephone. He 
was told that £30,000 ог £32,000 was mentioned as the cost of acquiring 
the Jersey telephones, At that rate the capital cost per telephone would 
work ont at about £24, against Guernsey's £22. 5s. 64. The income per 
telephone in Guernsey was £3. 7х. 9d., but at the present rates would have 
an income per telephone of £4. 16s. 34., on which the capital cost of £24 
could. be easily met. Hull and. Portsmouth, on an annual income of 
some läs. less than in Jersey, were able to make their systems рау and 
put by a good reserve. Such facilities as he had mentioned were not 
likely to be obtained from the Post Office. One of the potent factors 
in Guerasey was the composition of the Committee which controlled the 
вухо. ‘The States appointed all but two business men, who were 
co-opted by the Committee, and the result was that all were satisfied. 
He denied a statement that the accounts of the Guernsey telephones 
did not represent the true state of affairs. As to wireless telephony, he 
ventured to say that no person present that evening would live to see the 
adoption of such a system. 

A discussion ensued, and Mr. Bennett answered some questions. An 
amendment to omit the words “or lease " from the. resolution was 
carried. and the resolution as amended was then carried unanimously, 
votes of thanks to Mr. Bennett and the chairman concluding the pro- 


ceedings. 


LEGAL INTELLIGENCE. 


— ЧЕШИ 
Leaver v. Pontypridd Corporation. 


In the House of Lords on Monday (the Lord Chancellor and Lords 
Macnaghten, Atkinson, Mersey, Shaw and Robson) judgment was 
delivered in this appeal from an order of the Court of Appeal affirming 
a judgment of Mr. Justice Pickford in favour of the defendants. 

Toe phüntiff (Mrs. А. Leaver) sued (under Lord Campbell's Act) for 
damages for the death of her husband. [t appeared that the husband 
and another man were pushing a truck along a narrow road near Ponty- 
pridd, and as one of the corporation tramears was overtaking them they 
pushed their truck close up to the wall. The tramcear proceeded to pass very 
slowly. ‘The front of the car passed in safety. but the rear portion caught 
the axle of the truck, pulling it along, and Leaver was pinned against the 
wall. He died from the effects of the crashing he received. The widow 
sued the Corporation, and the defence was that there was no negligence 
on the part of the driver. Tne judge at the trial left the question of 
negligence and of damages to the jury, who awarded the widow £275. 
On further consideration of the case in London the judge ordered judg- 
ment to be entered for defendants, and his decision was upheld by the 
Court of Appeal. 

In delivering judgment, the LORD CHANCELLOR said the appeal must 
he allowed. The question of negligence was one which should have been 
left to the jury, and their verdict accepted. Drivers of tramears on a 
narrow road such as that between Pontypridd and Treforest ought not 
to take risks, but stop and make sure that there was a clear way before 
attempting to pass something on the road which left a margin of only an 
Inch or two, 1f the car was an absolutely uniform width and if the front 
portion passed, the rear portion must necessarily do so. If the jury 
found in any reasonable way that the driver was negligent it was the duty 
of the courts to sustain the verdict. His lordship thought there was 
evidence which justified the verdict. | 

The other noble and learned lords concurring, judgment for £275 was 
accordingly entered for plaintiff. 


Dickens v. National Telephone Co. 


On Friday last before Mr. Justice Swinfen Eady, Mr. Frank Russell, 
К.С. (with him Mr. Cann) said that he had a motion on behalf of plaintiff 
to restrain the company from cutting off telephone wires at Hythe. His 
Jordship had given leave to serve short notice of motion on the company. 
Counsel said the affair was urgent, but he understood that counsel for 
the company wanted time to answer plaintiff's affadavit. 

Mr. Percy WHEELER (for the compiny) said he had only received 
plaintiff's affadavit within the last hour, and he had not had an oppor- 
tunity of answering it. Ho was willing to give an undertaking for а week 
not to severe communication. 

His Говознтр: What is the nature of th? dispute 7 | 

Мг. WHEELER said it was as to whether certain way-leaves which had 
been granted to the company were to be continued. He was quite willing 
to give an undertaking in the terms of the notice of motion, not to cut, 
disconnect, remove, or otherwise interfere with any wire or line connected 
with plaintiff's premises. Не was bound to add, however, the qualifica- 


tion, ** unless I am compelled to do зо by the owner of any land whereon 
any post is standing." 

His LonpsuiP: An owner cannot compel yon except by judicial 
process, I think there ought to be an absolute injunction with liberty 
to you to apply. 

Mr. RcssELt, said he could not accept the qualified undertaking. 

Mr. Percy WHEELER said the Telephone Company owned posts put 
upon other people's land under a licence which the owner of the land 
might revoke at any time. He (counsel) only wanted to safeguard 
himself, 

His LonpsuiP : I will safeguard you by giving you leave to apply if 
cireumstances rendering it necessary should arise. 

The undertaking in the terms of the notice of motion was then given and 
accepted, and his Lordship allowed the motion to stand for a week. 


Telephone Agreements, 


At Shoreditch (London) County Court. on Tuesday Judge Сер 
resumed the hearing of the claim of the National Telephone Со. against 
Мг. James В. Coker to recover £6. Ils. 7d., rent of a telephone and 
message rates payable in advance, Defendant had the telephone throngh 
an instalment system company, signing one of the National Cows con. 
tracts. At the end of the year he gave it пр. and received a demand for 
а year's rent and charges from the National Co.. with whom he had never 
done business. He refused to pay, and was disconnected. and when they 
sued him he protested against having to pay for a telephone of which 
he had not had the use. The contract was now produced, which showed 
that rent was chargeable in advance, and the subscriber could be dis- 
connected until he had paid. 

Мг. Азор, for plaintiffs, pointed out that in their contracts they 
reserved to themselves the right to disconnect а subscriber without pre- 
judice to their right to claim the rent in advance, He cited cases т 
support of the claim. It is obvious defendant eannot continue the 
contract, and we are willing to eancel it and accept half the amount. 
Defendant agreed to this course, and Judge Cluer ordered him t» pay 
£3. 5s. 9d. at 10s. а month. 


PARLIAMENTARY INTELLIGENCE. 


€ ч 
Post Office and Telephone Rating.—In the House of Commons 


on Friday Mr. Millar asked the Postmaster-General whether, after the 
transfer of the National Telephone Co.'s undertaking to the Post Office, 
the Post Office would pav local rates on th» undertaking. oran equivalent 
contribution in lieu thereof, based on the annual value of the undertaking 
as appearing in the valuation roll. 

In reply, Mr. H. Samer. said the Government was prepared to autho- 
rise some contribution in lieu of rates on the National Company's under. 
taking after Dec. 31 next. but the precise basis of the contribution had 


not been settled. 


Modern Copper Refining Processes.— The ^ Engineering 
and Mining Journal” remarks that the copper refineries in 
the United States seem to present a peculiar state of affairs, 
in that three distinct processes of refining are at present in 
use—the multiple, the cast-series, and the rolled-series, Fn 
the multiple system the anodes and cathodes are arranged 
alternately in the tanks, and the current travels through a 
number of them in parallel. In both series systems all the 
plates in a given tank are in series electrically, and there is 
but one true anode and one true cathode in each tank, the 
remainder of the plates being cathode on one side and anode 
on the other. The rolled-series svstem results in the largest 
deposit per kilowatt-hour, less scrap is returned from the 
tank room. there is less silver and gold tied up, and the plant 
is more compact, but. offset against. this must be placed the 
expensive anode rolling ; the large amount of anode-mill scrap 
returned to the anode furnaces, while the operations must be 
conducted with greater nicety than in the other processes. 
The cast-series. system dispenses with the elaborate anode 
mill, but sends back more tank-room scrap, requires rather 
more tank-room labour, and does not produce so high a deposit 
per kilowatt-hour. The multiple system has the lowest 
deposit per kilowatt-hour, but handles the material more by 
machinery, requires less intelligent labour, and is more univers- 
ally applicable to all grades of copper. From the adoption 
of the multiple system in the last four or five refineries built, 
it seems evident that the general trend of opinion favours this 
arrangement. Whether the users of the highly specialised 
series systems would choose them if they were now putting 
down their plants is open to question; certainly as long as a 
large supply of comparatively pure, low silver-bearing copper 
is available neither can afford to scrap the present plant. 


154 


THE ELECTRICIAN, NOVEMBER 3, 1911. 


COMMERCIAL AND INDUSTRIAL SECTION, 


MONICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Biddulph.— After considering o report by Messrs. Crews & Hand- 
ford on Messrs, Heath & Cows electricity supply schema, the Council 
have resolved to apply for è provisions! order. | 

Birmingham Extension.—Cn and stor the Sth inst. the electrie 
supply depertment of Handsworth will no longer be under the con- 
trol of Mr. К. А. Nixon, end after thet dete ell communications 
should be addressed to the Birmingham clcetrie supply department, 
end not to Mr. Nixon. 


(v 


Ge 


estion of the Cua for 4 sanction t» A £16,940 for ilie 
electricity department. 

Мг. G. Robinson, chuiraan of the Electricity Comm’ tte, and Mr. T 
Rolex, city electrical engineer, sapport «d the application. 

Mr. Robes said the Committee hoped that early next year а grease- 
separating plant would be introduced, which would stop the escape of oil 
into the Bradford beck. ‘he present application was to provide extra 
machiaery, rendered necessary by the increased demand for electric light 
and power. Эзе chief it im was the provision of a third British Taomson- 
Houston turbo-generator, complete with accessories, at a cost of £10,292. 
The increased demand was shown by the fact that on the previous day 
(Wednesday). the load was 7.763 kw. against 6. ӨО Ку. on the corre- 
sponding day of last year. He was of opinion that 9,000 kw. would be 
reached before the end of the year, 

tne Town Clerk (Mr. F. Stevens) also asked that there should be taken 
into consideration an application for a further £1,780, subject to the 
Council passing a resolution in due form. ‘ae amount was made up of 
£70) for a steam-driven circulating pamp. and £1.030 for an air filtration 
plant. 

Brighton.—-At their mecting 15 t week the Council adopted the 
recommendations of the Lighting Committee in regard to the sbeh- 
tion of meter rents, Ко. end г modifie stion of the charges for current 
for cooking and heating a3 set out on p. HA of our lest issue. 


British Electrical and Allied Manufacturers’ Association.-—The 
next meeting of the Council will be held at 36. Kingsway, London. 
W.C.. on Nov. 9. at 2:30 p.m. 


British Electrical Superannuation Fund.-— report upon the ex- 
perience of the Fund end upon the valuetion of its He bilities at 
Dee. 31, 1910. has been presented to the meneging trustees by Mr. 
T. Gens Ackland. F.LA., and Mr. Duncon C. Freser, М.А., FLA. 
The period covered is the past 5} years, from July 1, 1905, At this 
dete there were 198 members of the Fund, and 184 members entered 
during the period under review, while 122 members withdrew, 8 died 
and 252 were surviving at Dee. 31. 1919. The progressive incresse 
in the sverege ege of the members is shown by the fact that at the 
beginning of the period (July 1. 1905) only one-helf the members 
were over the ege of 30, while et. the end of the period (Dec. 31. 1910) 
two-thirds of the members were over thet ego. During the first five 
years of the experience of the Fund по deaths whatever oceurred. 
whilst in the 51 years under review cight deaths were recorded. 
This, teking the Hm Mortality Table of the Institute of Actuaries, 
was two below the expected averege. The expenses of mene.gement 
of the Fund. which had been 5$ per cent. during the carly vears of 
the Fund’s history, have materially decreescd, and is now slightly 
over 3 per cent. upon the members’ contribution. 

The results of the valuation show the following assets : 
balance-sheet, £36,794 ; value of future contributions, 
liability charges are as follows: Value of contingent pensions, £95,930 ; 
value of death benefit. before superannuation, £11,639: ditto after 
superannuation, £1,200; outstanding liability for return of contributions 
or death, £132; reserve for future ex penses, 43.097; investment reserve 
fund. £1.5840. Thus leaving an estimated surplus of £379. Tne avail. 
able assets, together with future contributions of the existing members, 
are therefore a little more than suflicient to provide for the liabilities of 
those members under the rules of th^ fund. 

The investments are valued througnonut at eost price, and т those 
officially quoted there has been an average depreciation of about 4 per 
cent. The unquoted investments аге mainly debentures of electrie 
traction or electric light companies, and are also taken at cost price. In 
order to provide an ample margin, an investment reserve fund of £1,840 
(say 5 per cent. on the amount of the assets taken at cost prive) is, as 
shown above, provided for in the above valuation balance-sheet. Taere 
is also a reserve, as stated, for future expenses caleulated at about 4 per 
cent. проп members’ contributions. 

та: 


Funds as per 
£77,423. The 


report deals in Че with questions of mortality, withdrawals, 


` 


| 


salary scales, vaulation tables, &с. пе Fund is open to applications 
for membership from electrical and allied companies, 

British Fire Prevention Committee.—The winter session of this 
committee commenced оп Wcdnosdsy with a mecting t» conduct a 
series of fire tests dealing with s sm^!l hend extinguisher, intended 
to put out electrics! end petrol fires. There wo: s lerge attendance 
ct the Committees Regents Pork testing stetion, the Eerl of Lon- 
desborough. K.C. V.O., Mr. Aflexender Sicmens end Мг. Edwin О, 
Sechs, members of Council, receiving the visitors. 

Cardiff.— Lest weck the borongh electrics! engineer (Мг. А. Ellis) 
reported that the department h^» been busier this vor thea ever in 
the history of the committee, For the Juze quecier the revenue 
meressed by £750 over the corresponding quorter of 1910, whilst 
expenses had only incres ied by га £102. 

Clayton-le-Moors.— Accrington Corporation ha ve decided to extend 
their electric supply сез to this district. 

Douglas (1.M.).— A lengthy report on elcetrivity supply end the 
conversion of the loes) tramways to electric tre tion hs been pre- 
pared for the Council by Messrs. H»ndeock & Dykes, 

The Council are advised to proceed at ance with the propesed electri- 
city undertaking for public and private lighting and power, but they 
are recommended to t ike no immediate steps in respect to the conversion 
of the tramways, leaving Меззга. Handcock & Dykes to report further 
on the subject on the completion of the electricity undertaking. 

The matter will come up for further consideration after the municipal 
elections. 

Eccles.— As stated in our lost issue. tho borough electrics! engincer 
(Мг. Н. W. Angus) has reported thet the second years supply of 
electrical energy to the Corporation-roz houses was completed on 
"e pt. 30 last. 

On the maximum demand system (fivst hour's supply per day at 
maximum recorded rate €f demand is charged at 74. per unit, and all 
further supply at 2d. per unit). the following are the pircceulirs of the 
metered quarterly consumption :— 


а] Max. re- 
Quarter Me corded rate Units Unita 
чи unita - 
ending. of supply «7d. (234. £ s. d. 
consumed, | = 
demanded. 
Dec. 31, 1910 .... 423 0:70) RTU. (4... 364.. 4 98 0 
Маг. 31, 1810. .... 345 (9683 n, 62... 282... 4 3 4 
June 30. 0911. .... 1748... CEN n 63 v Мо... 2 [5 H 
Sept. 30. 1911. .... 199  ... 0:2) n 00... 133. ... 9.0 8 
1.150 £14 17 


Tne Health Committee hive, therefore, paid £14. 17s. Hd. forelectrical 
energy consumed by their tenants during the 12 months. On the other 
hand, the income received by the Health Committee from thoir tenant: 
was:—]2 houses at 6d. per week for twelve months, £15. 12s., less 
empties during the year (23 weeks at 64. per week). 11s. 61., £15. Өз. 6. 

This result, which is a repetition of the result obtained during the 
first 12 months’ supply, contirms the original object for which the 
experimental lighting was carried out. namely, to demonstrat: that the 
eost of electric lighting need be no obstacle to ite general adoption in 
«mall dwelling houses. With reference t» the cost of lamp renewals, 
which the tenants have piid for, this has not been a great expense, as 
only 8 new lamps have been supplied to the tenants Ot the 12 houses 
during the 12 months, "i'n? cost of these lamp renewals works out at an 
average of 1s. 81d. per annum foreach tonant. 

Elland.—On Wednesday the Council resolved to institute an in-. 
quiry into the working of the electricity undertsking. 

Exhibitions.—A number of locs! electric! and industrial exhibi-: 
tions are being held during the present month. 

An exhibition will be held on Хоу. 8, 9 and 10 at the Skating Rink. 
Wallsend. As this district is the home of the steam turbine, the Carville 
power station, the " Mauretania," Vitroosil and the notorious house coal, 
and being such a hotbed of interesting industries, a local exhibition 1з 
sure to be attractive and should be of particular interest to electro 
engineers who happen to have an afternoon or eveaing to spend in the 
Neweastle district. Tne hon. secretary is Mr. Н. W. Clother 

An interesting exhibition of electric motors, electric lint fittings. cook. 
ing and heating apparatus, &e., is being held at the Manson House, 
Dublin. The exhibition has been organised by the elcetricity department in 
order to educate the publie in regard to the latest applic ations of elec- 
tricity. Popular lectures on OEE and heating. electize driving, & m 
have been given in the evenings. 

An interesting electrical exhibition is also being held at the Town Hall. 
Greenock, from Oct. 31 to Nov. 4 inclusive. ‘he exhibition was orga- 
nised by the burgn el: eetrical engineer (Mr. J. A. Robertson) in order t? 
give demonstrations of the applic ations of electricity to lighting, power 
cooking and heating, &^. The exhibitors include the Simplex Conduit s 
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: Paisley.—' The Council and the Paisley District Tramwava Co. 


(14), the General Electric Co., the British. Westinghouse Co. W. 

MGeoch & Со, Kelvin & James White, &e and the burgh electricity | have come to an amicable arrangement in regard to the priee of 

depart ment are also well represented., Demonstrations of electric cook- current for traction | | 

ше and heating, of vacuum cleaning bv electricity, &e > given i S E 

mz d id d маныз 2 y el | E &e., are given in the Under the recent arbitration award a sliding scale was introduced, but 

evening. As the charge for admission is only 2d, а number of people a new flat rat» of 14. per unit has now been igreed upon, the ne 
~ е . А ag 4 ITE А e ` Y 

arrangement to date back to Aug. 17 of last year. 


have been attracted to the exhibition. А 
Fire. —. fire occurred on the 25th ult. at Edinburgh in one of the 
" . 5 | — А б т S id е re $ е "Vno, 
two weter-cooling towers in course of construction st the Dewzr- Poplar (London).— The Borough Surv стоса to carry out the exes 
vation for and the construction of foundations for the extension of 
2.726. 


the electricity station buildings, st a cost of £2.72 

he electrical engineer (Mr. J. Н. Bowden) recently reported on certain 
proposed improvements of the public lighting. The report stated thit 
experimental lighting had been in progress for some time past by the 
installation of certain flame are lamps and high candle-power incandes- 
cent hamps. "no result had been successful from an illuminating point 
of view, and he suggests that the future policy in regard to public пире 
should be considered оп a basis which he outlines in his report. nis in- 
eludes the substitution of all gas lamps by electric incandescent lamps аз 
soon as praeticabl^ after mains are extended to those thoroughfares where 
only gas is now availible. As the efficiency of metal lamps will un- 
doubtedly improve. the candle-power is to be increased in proportion to 
Increase in efficiency of lamps. Tue standing charge for publie lighting 
to be reduced from £13 to £101 per kilowatt from April 1. 1912. Mr. 
Bowden is of opinion that the reductions he has already advised and 
further economies to he effected by conversion from gas to electricity will 
provide sufficient to pay for the whole of the improvements outlined 
without resorting to further borrowing, or entailing any further charge 
upon the rates. "he improvement in the public lighting, apart from the 
advantage to the borough, would assist in popularising the sale of electric 
current, and, as an advertising medium, recoup the department in some 
measure for the loss in revenu. 

After considering the report, thy Electricity Committee recommended 
it: adoption, and als» that the total cost of publie lighting respect of 
existing lamp columns be limited t» à maximum of £10,850 per annum 
during the three years ended March 31, 1915. 

At last week's meeting of the Couneil the report and its recommenda- 
tions were adopted. 

Post Office Employés.—-The Postmaster-General (Mr. H. Samuel) 
hes informed the Netions! Joint Committee of Postel Telegreph 
Associations thet the Government will assent to the appointment of 
è Select Committce of Inquiry into wages, &e., in 1913. 


` Presentations.— Mr. J. В. Garner. for eight years works menager of 
the Electric & Ordnance Accessories Со., Aston. Birmingham, he; 
resigned, to tke up & similar position with the Lancashire Dyn2m» 
& Motor Со, 

On Friday evening list a farewell smoking concert was made the ocen- 
sion of a presentation to Mr. Garner by the departmental heads, outside 
selling staff, foremen and certain of the staff (about 200 т all). of a 
specially designed roll-top desk as а mark of their esteem and respect. 
Tne presentation was made by Мг. J. D. Morrison (secretary and com. 
mercial manager), who prefaced the presentation. by a eulogistie acconnt 
of Mr. Garners character and. his many good points. After. Мг. A. 
Watkins, chief inspector for 10 veara, had spoken, the formal presenta. 
tion was made, the desk being represented by а model made Бу tho 
pattern makers in their spare time, and at the same time Mr. Morrison 
asked Мг. Garner to accept on behalf of Mrs. Garner а silver rose bowl. 

In his reply, Mr. GARNER expressed his appreciation of the many kind 
things said about him, and said he considered the success of the firm was 
entirely due to the loyal st f he had around him. He thanked thein for 
their thoughtfulness both on his own behalf and on behalf of his wife. 

. Oldham electricity works staff have presented a clock, barometer 
end pocket wallet to Mr. H. J. Certer, who Ваз been appointed chief 
sosistant engineer èt Botley, on his msrrisge. 

Мг. J. М. Garstang, of Fleetwood Electricity Department, who hes 
obtsined the appointment of the Cleveland and Durham Electric 
Power Co., hès been presented by his colle: gues with a leather КИБ, 


Rail-less Traction.—Lzst week Brighton Corporation decided to 
promote » bill to еп" ble them to equip and work rail-less trolley routes. 

Hove Corporation, who have been recommended to co-operate with 
Brighton Corporation in regard to the above scheme, have decided not t» 
take any further action. 

Edinburgh Tramway Committee have resolved not to apply for power 
to instal the rail-less system on certiin tramway routes. 

Dundee Tremweys Committee ус let contracts for the equip- 
ment of the Clepington-road route on the rail-less system. The con- 
tracts, including the overhead equipment and two crs. amounted t» 
£2.657. 163. 54. Tho Board of Trade have given provisions! s pprov:l 
of the sy.tem. 

Mr. Robert Hemmond has given а representstive of the ‘ De ily 
Chronicle " his views upon reil-less traction matters. Mr. He mmond 
considers there sre meny pleces where reil-less traction evn b» 
advant=geously used гла successfully worked. but he believes tho 
ficld is much more limited thet is generally apprecieted. While 
there is no difficulty whetever in the satisfactory working of the 
vehicles, even in crowded traffic, the economic side of the question 
is not, in Mr. Hammond's view. so satisfactory, “ for while it is true 
thet a system of rail-less traction ean be established at far «тег 


Hees electricity works. 

‘The fire was not in the stition itself, but in one of the two large cooling 
towers constructed of steel and cast tron. with hurdles over whieh th» 
water is distributed. ‘Yhese hurdles are made of wood, ereosoted. In 
one tower the hurdles were about two-thirds completed, but somehow 
or other these caught alight, and owing to the creosote, and also to the 
fact that the tower formed a chimney 130 ft. in height, the woodwork 
burned woth great quickness. We are informed that very httle damage 
his been done to the actual structure, only the моод отк being destr. yed. 

Fulham (London).—In Merch. 1908, the Council adopted 2 scheme 
for the renting and m^intenaaee of are lemo: at £8. 165 per lamo 
per onum on the besis thet the En ps would be used for S00 hours 
ereh ver. 

The Electricity Committee recently reported that in cases where the 
shop hours were such that the light was not required for such a length 
of time operated against the scheme. and they proposed. to. consider 
whether the scheme should not be revised . 

Gloucester.— Lest week the Light Retlwavs Committee reported 
thet the six months’ trial of trame yr meters hed been setisfectory, 
and thet the average current consumotion per car-mile for ihe whole 
of the cars used showed è seving on the current consumation of 
£215. or 20 per cent.. end under the terms of the azreement the Cor- 
poration he ve purelissed the meters at £104. 


Great Harwood.—The Council heve resolved to гору for a 


provisional electric lighting order. 

Hull,— As the assessment of the tramwevs has been ineressed from 
£13.541 to £22,945 gross, and from £8.052 to £11,973 retehbl the 
Tremway3 Committee hè; given notice of appeal. 

Llandudno.--An inquiry wes held on Tuesdsy into the Council's 
application for sanction to borrow £500 for the electricity depart- 


ment. 

London County Council.—On Tuesdsy the Highways Committee 
presented о, report on the question of trailer оста, ond recommended 
the Council to seek euthority next Session to run coupled esrs ead 
trailer cors on the Council's tramweys. 

‘ne Committee state that experiments with two single-decked coupl «d 
ears were carried out on the Hamopstvad line in January, and again from 
Apr] 15 t» May 13, and the running of the cars proved. most. satis- 
factory. Vas Council then asked. permission. from the police to run 
deubl»-decked. cara, coupled, from the Embankment to Tooting at the 
busiest hours, but this was refused. "ne Chief Commissioner stated that 
h^ felt that no advantages were likely to accrue which would in any way 
compensato? for the obstruction and dangers incidental to the uso of 
{гает eara. ‘fae Committee points out that trailer cars are extensively 
nsed on the Continent and in America, where higher speeds are allowed 
than here; that they would enable the Council to deal more effectively 
with the“ rash | trate of the busy hours ; and would double th* eapicity 
of the subway which connects Southampton-row with the Victoria- 
ах Committee adds that the use of these cars would 


embankment. 
Traction engines 


materially reduce the working costs of the tramways. 
with wagons attached are frequently used on the London streets, and 
theses are coréainly more cumbersome and more obstructive than truter 
cars run on fixed rails would be. 

The report was adopted without discussion. 

Tramways over St, Pauls Bridqe.—'" Phe recommendation to apply to 
Parliament for powers to construct tramways over the proposed St. Pauls 
Breve was again b-fore the Council, but the matter was referred back to 
enable the committ»e to report upon the suggestion of the Home Office 
thit th» southern approach to the proposed bridge should be widened. 

Sanction was given to Fulham Council borrowing £0,500 for electricity 
supply. 

London Railways and Omnibuses.—It is ennounced thet negotio 
tion: are proceeding between the London General Omnibus Со, and 
the London Electric and Metropoliten District Railways, and thet 
they hive rezehed such a stage thet whet emounts prectically to a. 
fusion of the three compenies is on the point of submission to the 
thercholders, It is intended to form a holding company to take over 
the ordinary stocks in the three companies. The metter will be 
further eonsidercd to-day (Fridsy). 

Oldham.—At the lest mecting of the Electricity Committee the 
enginecr and manager (Мг. S. W. Newington) reported that the 
dep»rtment was supplving electric: energy at Messrs. Hovle & 
Jeckson’s mill, where there had been ә breakdown. They were зир- 
plying about 70 H.P. 
d th PME солаш under consideration the question of 
е ‘a нүз XR uL а and negotiations as to terms seemed 
TA HN RE the experiment was successful at Lowermoor 

© hrm might electrify their Plune-street works early next year. ; 
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capital expenditure than ean an electric tramway system. & con- 
siderable amount of tretie is required to ensure the vehicles being 
run at а profit, the actuel working expenses being lorger in the ease 
of the rail-less sy-tem then thet of the rath The upkeep of tyres is à 
large source of expenditure, the cost for current is slightly heavier, 
repairs ond upkeep сте more or less the same, as are wages, the latter 
item probahly showing a somewhat lerger expenditure then in the 
exse of the regular tramwevs, the seeting c»pacity of the retl-less 
vehicle being not more then about one-half. The retio of expenses 
is higher. In Mr. Hammond's view, if the {го о in > given district 
is suffcient to justify èn eight-minut > service of retl-less vehicles, & 
sv-tem of electric tremweys would undoubtedly prove г bettor 
investment. Where, however. the trefic does not justify è service 
of this ehorecter. the retl-less trolley vehicles e mld Бе more chee ply 
гип. Mr. Hemmond’s view is thet the rzil-less куге will noc be 
anceossfully worked in rure! districts; where the eost of gencretion of 
current m^y very ег-Цу be 2d. per unit or over, 

Southwark.—-On Monday 15: a new Belliss-G. С, Curbo-geners- 
tor wos started by the Meyoress of Southwark at the genereting 
поп in Penrose-strect. This set. which hes been put down to 
meet the increased electrics needs of the district. is designed for a: 
output of 600 kw. when running zt 2 speed of 1.500 revs. per min. 
It supplies current èt 500 volts. The generetor is of the enclosed 
type, with self-contained fan ventiletion, the sir being drewn 
through г duct in the foundstion and expelled from an outlet ot the 
top of the freme. The armature is fitted with fans, which give both 
axial оп redial ventilation. while è special fen blows sir on to the 
commutztor from the underside of the machine, end removes слу 
e»rbon dust from the brushes. Specie) attention hes been pead to 
the design of the brush gear and commutzstor. while the mechine is 
elso fitted with slip-rings, so thst alternating current esn be ob- 
teined if necessary. АП perts were tested et high pressure both 
before and after esxembling. The turbine is of the mixed-pressure 
type. receiving steam at è pressure of from 160 №. to 170 №. per 
&quare inch, № is of impulse design. end its speed is the com- 
peretively low one of 1.500 revs, рег min. The governing errenge- 
ments consist of. oil-reley systems for both mein end emergency 
valves. In connection with this set a new surface condenser and 
cooling tower hes been erected. 

The borough electrical engineer (Мт. Ъ. М. Kinghorn) has reported in 
favour of providing new mechanical stokers for the boilers at the elec- 
tricity station to replace the present old moving bar typ». and the Elec- 
trie Lighting Committee have decide 1 t» replice these obsolet > bara with 
the newest type of ehain-grate stoker, at a cost of 61.150, 

Stafford.—The Council have egreed to lav another electric cible 
to Messrs. E. Bostock & Co's. factory at a eost of £2,500, provided 
the firm deposit £1.250 on the commeneement of the work, such 
sum to be repaid to the compeny (without interest) by the way of 
rehote on their eccounts for current used. 


Stepney (London).—' Тһе Council have applied for sanction to a 
Joan of 515,700 for meins extensions. &с. 

Strike at Henley's Gravesend Works.— This strike still continues. 
hut there is less evidence of intimidation апа violenec. эз the result 
of some pohee-court proceedings last week. which culminated in 
some persons being bound over. The company have, we ere 
informed, received applications from outside workers, and hands 
ere still being taken on, so thet it is probable that those on strike 
will find it difficult to secure reinstatement. 


West Hartlepool.—-The Corporation resolved on Tuesday to give 
notice to purchase the Hartlepool section of the trsmwaya within 
the borough boundary. 

Will.—The will of Mr. Мот, Inte chairman of the Telegre ph 
Construction & Maintenance Со. (Lid.). who died Oct. 3. ose. 82. 
left estate velucd at £43,720 gross, of which £41.604 is net personalty. 


Wireless Telegraph Notes,— It is statcd th:t the negotiations 
between the Post Office and Merconi’s Wireless Telegraph Co. for 
what is described as '* a chain of wireless ststions round the world ` 
have been comvleted. We ere sorry to find this st-tement accom- 
panied hy a good deal of nonsense as to the effect of the arrangement 
upon exble communication, So far those who have prognostic ted 
that the wireless system would serve 23 2 feeder to the cables have 
proved the safer prophets. The new arrengement is to provide, it is 
stated. that all wireless stations comprised in the scheme are to be 
under the direct control of the Post Office. end that the Postmaster- 
General will fix the rates to be charged for the transmission of mes- 
sages. Following is the list of what is deseribed as the first chain of 
stations, and other particulars :— 

England to Malta, Cyprus, Aden, Bombay, Colombo, Singapore, Perth, 
Adelaide, Sydney. Wellington. An extension of this system is to be 
carried from Singapore to Hong Kong. Although the homeward route 
has not yet been detinitely determined, it is proposed, we learn, that there 
should be two routes to Africa, one on the east and an alternative one on 


the west coast. Altogether the project will require the construction of 
some 25 ог more wireless stations, at an estimated cost of £1,500,00), 
based on the expenditure of £60,000 on each station. 

Some feney figures which enpear to heve for their besis Id. a word 
messe ges, @ccompany the гфоуе information, for which we cin 
есері no responsibility. 

An interesting note reaches us from Fiji. where three redio stations 
heve just been completed by the Marconi Co., including a 5 kw. 
rtotion at Vatuwegqe (Nuva). s 5 kw. station et Lebosia and a 14 kw. 
"Моп rt Taviuni. All these st»tions are working well. The former 
hes communiested 2.200 miles with the ss. " Levuka ” (equipped 
with Telefunken soporetus) et night. and hes spoken Wellington, 
N.Z..stotion (2 kw.) ead steemers on the N.Z. coast on severe! ocos- 
sion. with disteaces of 1.500 miles. X's ere bad in this part of the 
world. end tell egeinst long distenee working. The M.D. and ухе 
are both installed at the lerger stations here, but crystallite is used 
for the longer diztsnees, A clergymen of око wo: recently fined 
£4 and costs for erecting s wireless plant oa his premises in contre- 
vention to the Ordmence, 

А successor h^», we ère informed, been appointed in London to 
tke the plece of the present e^ting engineer in cherge of telephones 
and wireless from N.Z. to Fiji, but we heve not yet learned this 
gentleman's ns me. 

Some interesting particulars ere published regarding the scheme of 
wireless commumestion between the Freneh colonies of Central 
Afriey and Perise Redio telegra phie postsare projected at Colomb- 
Peeh?r. Timbuetoo end Dehomey to eover the Gulf of Guinea сол, 
A wireless telegrooh stetion at Bangui. another at Djiboutil, a third 
et Medoagacesr end the Indien ocean воля will be covered. In 
French Indis а stetion ct Pondicherry will erable redio-telegre ms 
to be received from Medoss oor or Djiboutil acd transmitted: to 
Nelgon. "Phe 8.000 km. of sea which separate Соса China from 
New Celedonia will be covered by another stetion, Two radio 
stetions et Tehitiend in the Merquesas in the Pecitie Oeean. enother 
et Rutisque near Deker, will communicste with the Eitfel Tower. It 
is considered th^* 12 stetions will be sufficient to unite all the French 
colonies to the French metropolis. The inter-colonial network is 
to cost £180,000, end to be com»leted in from two to three years. 

Referring to e wireless сито ор note which sppeered in THE 
ELECTRICIAN for Oct. 13. releting to the successful transmission of 
è wireless message from San Francisco to Japen. the United Wireless 
Telegre. ph Co.. of New York. through their London mensger. writes 
us thet. while no doubt this messe ze моз a little freakish, it wa 
sccomolished with the ordinery apparatus end геги in general use 
at the company’s Кем Frencisco station, end not by means of a kite. 
suspended eerie! or other device ; and it should be edded that the 
communicstion over mor? then 6.000 miles wes eceomplished both 
ways, The company edd: '* We believe the previous best authen- 
ticated communication in both directions and by standard apparatus. 
&e., was also secomplished by this comoeny’s Sen Francisco station 
when working with the Pacific Mail Co.'s ss. “ Korez.” at a distance 
of 4.300 miles, on Nov. 3. 1909." 

Weddings.—On Oct. 25 Mr. Hodson Lancaster, of the Blackpool 
tramways department. was married to Miss Hilda Mary Wood. 

On the 26th ult. Mr. Theodore S. Schonthoil (eldest surviving son 
of Mr. N. Schontheil. of London), end 2 member of the firm of Heslem 
& Schontheil, electrical engineers, Cardiff, wes married at the Egre- 
mont Presbyterian Church, Liverpool. to Miss Mary Constance Jones. 
vounger daughter of the late Mr. W. Price Jones, of Liverpool. The 
bridegroom was eccompanied by Mr. Herry Ellis, deputy city elec- 
tric»! engineer of Bredford, sad brother of Mr. Arthur Ellis. city 
electrics! engineer and manezer, Cardiff. 


COLONIAL AND FOREIGN NOTES. 


Argentina.—The Direction Generel of Hydreulic, Works. Buenos 
Ayres, heve been authorised to proceed departmentolly with the 
erection of sheds end workshops et the hsrbour of Concepcion del 
Uruguey. of 8 cost of 136.500 pesos (about £12,000), Tenders will be 
invited for boilers. genereting plent. &c., for an electricity generating 
station, 

Australasia.—The New Zee!eid Goverament intend shortly to in- 
stal on up-to-date system of telephones throughout the Dominion: 
and speciel attention will be given to instelletions in private houses 
The chief clectricien to the Post end Telegre. в Department (Mr. T. 
Buckley) is visiting various countries to a:cert;in whet would be the 
most suitable system for New Zealand. Communiestions for Mr. 
Buckley should be addressed to him e o the High Commissioner for 
New Zealand, 13. Victoria-street. London, S.W. 

Bermuda.—It is proposed to ests5lish in Bermuda, either by ^ 
private company ог by the Government, ал electric tramway for 
crying light pareels and goods аз well as passengers. 


Customs Duties.—According to recent decisions, shunt coils (im- 
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ported separately) for are lamps are subject to 5 per cent. ad vel. 
Import duty under the Australian Commonwealth tariff (British goods 
free). end distributing frames, relay or condenser racks, meter racks 
end сой reeks for telephone exchanges to 30 por cent. (British 25 per 
eont.) Copper magnet wire (bleck enamelled) for use with wireless 
telegraph instruments (British end other) is duty free. 


Flectricity in Farming Work.—The Hvydro-Electrie Commission. 
which vet аз distributors of Niegere clectric power at cost price to 
the cities and towns of Western Onterio for civi. domestic end in- 
dustrial purposes, is tiking steps to bring there edvant+ges within 
горой of the forming eommunities in the rare) distriets surrounding 
these cont res, 

By a demonstration transmission line which was run out to the farms 
antrounding Ingersoll (Oni.) И was found that a charge for power based 
on the city rate, with LO per cent. added, was financially sound. and a 
large number of farmers are now taking power for all kinds of farm work. 
such as cutting and storing of ensilage and of fodder for dairy factories. 
wood-sawing, ќе. "ne power supplied. by а 25 н.р. motor on one of 
these farms costs less than Hd. per hour, and it is believed this rate can 
he reduced. ‘Га’ Ontario Goverament Commission which visited Europe 
and this country in the course of the present vear gathered much useful 
information on the application of electric power to tillage operations and 
the sowing and reaping of crops, 

Mexico.—The '* Mexican Herald " states thet more then а thou- 
gand mon are at work on the dam on the river Conehos (Stste of 
Clihushue). which is intended to store the flood waters of the river 
up to 1,019,000,000 eubie metres, for the gencretion of electric! 
encrgy. | 

It is expected that the work will b» completed by Jun», 1913. Eletric 
power is to bo transmitted to the Pareal Маса, Nanta Barbara, Santa 
Eulalia and other mining distriets of Chihuahua. ‘Tae cost of the work is 
estimated at 15,000,000 pesos (about £1,530,090). and is being carried out 


by the Mexican Northern Power C». 


New Indian Patents Act.—Mr. Chas. B. Ketley, patent agent and 
consulting engineer, writes to point out that a new act comes into 
force in India on Jan. 1. 1912. which will alter the conditions under 


which valid patents are obtainable. 

Toe particular point to which Mr. Ketly draws attention is that. 
under the new act, valid letters patent cannot be obtained for an inven- 
tion which has been previously used or published (аз Бу the printed 
British specification) in India. Under the present act, however, it is 
allowable to file an application at any time within a vear of the filing of 
the British application or of the actual sealing of the British letters 
patent. Therefore, intending applicants for Indian patents of which the 
corresponding British specitications are now published, or will be pub- 
lished by Dec. 31 next, should take care to have their applications tiled 
before that date. 

Russia.—A Consular report from 57. Petersburg states that im- 
ports into Russia in 1910 included railway and tramears to the 
value of £75.672 (compared with £23,064 in 1909). of which £64,064 
was from the United Kingdom. end iron end steel articles £1.103.852 
(agrvinst £844,855). of which £141,847 (599.947) was from the С.К. 

Imports into Russia from Germany included iron and steel articles, 
£791.343 (against £6041.8503); machinery, other than agricultural, 
£5,696,671 (£3.608,892) : поп, copper and other wire, £114.30] (£96,400) ; 
and zinc, £491.081 (£378,791). The total value of exports from Euro- 
pan Russia to Germany in 1910 was £41,244.270. (against £40,803, 166 in 


1909), to the United Kingdom £33,242.737 (£30.458.786), to the Nether- 


lands £20,682.003 (£19.969.078). France was fourth with £0.889,076 
(£9.397,466), and the U.S.A. twelfth with 1.000.739 (£1,213.298 ). 

А report. Пот Nicolater says. telephonic communication between 
Nicolaiev and Odessa was greatly improved during 1910 by the erection of 
a separate line. ‘The lighting of Nicolaiev. а municipal undertaking, is 
effected by are lamps. The municipality obtained sanction т Oct.. 
1910, to а loan of £687.830 for the purchase. and electrification of the 
local horse tramways and other public works. 

At Aharkoff, in heavy engineering, and more particularly in electrical 
engineering, shows the Germans to have more enterprise than the British. 
They have branch offices in their own management and branch factories 
n Russia to supply parts of contracts that cannot profitably be imported. 
Taey have thus established a reliable trade. while the British remain 
dependent upon the goodwill of their agents. Tne trade in electrical 
machinery and in semi-portible engines is entirely in German hands, 
Гпе electric tramway service has been extended to four of the principal 
streets, and is to be further extended during 1912, necessitating the en. 
largement of the power station. 

Imports of machinery at Marinpo! (£23.250. against £1.500 in 1900) 
consisted chiefly of pimping and mining machinery from Belgium. 

At Warsaw it is stated there is a good opening for trade in electric lifts, 
and that the trade is at present in German and American hands. In now 
houses electric light is practically always installed. Birmingham elec- 
troliers and accessories are cheaper and better than German ones, but 
British manufacturers in these lines are little represented in the district. 
Ine W arsaw tramways carried 68.279.668 passengers in 1910, against 
59.220.000 in 1909, and the car-mileage was 8.654,000, compared with 
7,100,000. Trattic receipts were £3,986,000. 

Nothing has heen done towards the proposed electrification of existing 
tramlines in Bialvstok, nor towards the construction of tramway con- 


nections between the different industrial centres in the Dombrowa dis. 


trict of the Government of Ротко. 
The Warsaw Mlawa, the Warsaw Bialystok Grodno St. Petersburg 


and the Warsaw-Niedlu Molocechno railway undertakings were amalga- 
mated during 1910, and the joint undertaking financed by Belcan 
capitalists, who propose to extend the Imes, and substitute electric for 
«tiam traction. 

Spain.— The Сот ога Tranvies de Gijon hes applied to the 
Publie Works Depertment. Medrid. for a concession for en clectrie 
tremwey from Celzedo to Musel herbour, 

The Telephone іп Fiji.— The N.Z. Telephone Depertment recently 
instslled an underground telephode system for the Fiji Government. 
There sre 180 sub eribers 2*5 Suve. end è smaller exchenge is to be 


erected at Levuko. 
Turin Exhibition Awards. — t the recent. Turin Exhibition the 


exhibitsof potent superheated stem locomobiles? nd other m” тегу 
of Mr. В. Wolf. London, were awarded three голе prix. 


TRADE NOTES AND NOTICES. 


«THE ELECTRICIAN" ELECTRICAL TRADES 
DIRECTORY AND HANDBOOK.—The 19!:: Edition 
of the Big Blue Book is READY, price 153., post 
free in the United Kingdom, 153. 94. The volume 
brings a great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 24th. 

All branches of Electrical Enzineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division 18 
complete and thoroughly accurate, and has been com- 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and [nstitu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers' ani 
Dealers' purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a bandy 
form. These are included in the 1911 Big Blue Book, 
making it the most complete work of the kind ever 


published. Lees ae 
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TENDERS INVITED. 


Tenders arc invited up to Dec. 20 for the supply of one branching 
multiple magneto switchboard at Broken Hill to the Postmaster- 
General'a Department in New богтн Wares. Tender forms and 
specification from the Commonwealth Offices, 72, Victoria-street, 
London. З.М. See an advertisement. 

Tenders are invited up to Dec. 12 for the supply of ebonite ear- 
pieces, telephone cord. bronze and copper wire, Bleec*- Love cells. &c., 
and telephone material to the Postmaster-General’s Department. in 
Victoria. Specifieztions, &¢.. from the Commonwealth Oilices, 
72, Victoria-street. London, S.W. ее also an advertisement. 

The Port oF Гохрох AUTHORITY require tenders by IO à m. 
Nov. 18 for 12 months’ supply of stores, including cerb ms. esxrbon 
filement lamos, metals. oils, &е. Specifications from th» Stores 
Superintendent. 106. Fenchureh-street, London, Б.С. 

Yorkshire (West Riding) Кеспе Tramways Co.. WAKEFIELD. 
require tenders by Nov. 30 for 12 months’ supply of storss, ineluding 
electric lamos, fittings, &е,, esbles and wires, insulating materials. 
tres, overhead fittings, paints, бе, Sehedules from the Central 
Offices, Belle Isle, Wakefield. 

Selford Corporation invite tenders for two 1.000 kw. direct- 
current turbo-generstors Tenders to the Town Clerk by 27th inst. 
See an advertisement, 

SHEFFIELD Electric Light Committee require tenders by Nov. 13 
for supply of a 5,509 kw. steam turbine, alternator and exeiter, con- 
densing plant, pum»3, &o. Specifications from Mr. 5. E. Fedden, 
Electric Supply Department, Commercial-street, Sheffield. 

BRADFORD Corporation require tenders by Nov. 11 for 12 months’ 
supply of stores to the tramways department. including insulating 
material, steel strand and copper fuse wire, traction lamps, то 
fittings, ironmongery, metals, paints, oils, &c. Conditions of tender, 
&с., from the Tramway Offices. 
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STRETFORD Elec tricity Committee require tenders by Nov. 13 for 
supply of electric mains end accessories, Forms from the Clerk. 


The SECRETARY OF STATE FOR ЇхїртА requires tenders by 2 p.m. 
Nov. 14 for supply of electric cranes, &e. Conditions from the 
Director-Genero! of Stores, India Office, Whitehall, London, S.W. 


Tenders are invited up to Nov. 29 for one portable hand-driven 
desiccating plant sad binders, sleeves, tapes and copper wire, to the 
Postmaster-General’s Department in SOUTH AUSTRALIA; up to 
Nov. 18 for the supply of ironwork, measuring instruments, switch- 
boards, &e.. and up to Nov. 22 for supply of esble to the Postmaster- 
General's Department іл QUEENSLAND; up to Nov. 21 for 
supply of one automatic or semi-automatic switchboard and equip- 
ment to the Postmaster-General’s Department in WESTERN 
AUSTRALIA ; and up to Nov. 28 for the supply of ebonite earpicces, 
ealeulagraphs aad brown stoneware insulators to the Postmaster- 
General's Department in Утстовта; until Nov. 22 for 880 yds. 
paper-insulated lead.covered cable, 4 nuts submarine telegraph 
cible, and 440 yds. silk and cotton-insulated switchboard cable ; 
up to Dec. 5 for the supply of resistance coils, portable ammeters. 
quadruplex resistance sets, protectors and magneto switchboards to 
the Postmaster-Gencral’s Department in VICTORIA, and up to Dec. 
lI for the supply of 4 nauts submarine telegraph c»ble to the 
Postm^ster-Gener2!s Department in Новавт (Таѕмахта). Specifi- 
tions, &e., my be obtained from the Commonwes!th offices, 
72, Victoria-street, London, S.W. 

Tenders are wanted by noon Nov. 22 for supply of motor 
generators, accumulators, main switchboard, cable, &c., to the South 
African Government Posts and Telegraphs Department, PRETORIA. 
Particulars from G. Р.О., Johannesburg or Cape ‘Town. 

The Metropolitan Water and Sewerage Boarl, Albert.street, 
BRISBANE, Queensland, want tenders by noon Jan. 30 next for 
Bupply and erection of one, two or three complete units, each con- 
Bisting of power generating plant and pum» or pumps to lift not les3 
than 6,000,000 gallons per day. Particulars from the Secretary, and 
forms from the Agent-General for Queensland. 

Tenders will be received until Nov. 28 at the Directoria Geral 
Ministerio de Viaevo e Obras Publicas, Rio de Janiero, for harbour 
works at ЈАВАССА (Alagoas State) (estimated to cost. £780,000), 
including the supply of six movable 1j-ton electric cranes, a fixed 
3U-ton crane and an electric lighting installation. Particulars can 
be seen at 73, Basinghall-street, Е.С. 


LETHBRIDGE (Canada) Municipality require tenders by Nov. 2 
for supply and erection of boilers, economiser, steam turbo- ie 
rator, condenser and sub-station equipment. Plans, from Mr. А. 
Reid, superintending engineer, Lethbridge, Alberta. 

MowTEVIDEO (UrvGuay) Port Authorities require tendera by 
З p.m. Feb. 6 for supply of 13 electric cranes and 600 metres of steel 
rails, Specifiestion. (in Spanish) may be seen ot 73, Basinghall- 
street. London, E.C., where a list of agents at Montevideo may also 
be obteined. 

Tenders will be rcceived up to 6 p.m. Dec. 15 dt the Stedtm-gis- 
trot, Banjeluke, Bosnia. for the erection of hydro-cleotric plant ‘for 
the supply of electric light end power to the town of Bonjeluka, the 
tenders to be for г plent of 1.500 H.P., cx эло of mons in^rensed to 
2.500 H.P., and (elternstively) a plant of 2,009 H.P., capable of being 
increased to 5.000 н.р. Specifications from the Sie gistrat, 
Banjsluka. (The contrasts will probably be ewerded to Austrian 
or Hungerian firms, but the carrying out of the works m^; ent cil the 
purchase of some mxtericls ebro...) 


TENDERS RECEIVED AND ACCEPTED. 

L.C.C. Education Committee haa accepted the tender of G. Weston 
< Sons (at £395) for wiring the Great College-street School, St. 
Pancras. | 

Swindon Electricity and Tramways Committee Боло релса a 
order with J. H. Holmes & Co. for the supply, delivery and кош: 
of an Entz autom^tie reversible traction booster and ш: (nt 
£327). 

Southwark Council have гозере the tendor of tho Western 
Electric Co. for the supply of 220 yds. of (^2 сьо, a4 £85. 

Stockport Council have s^^epted the teader of Geo. Westbrook for 
50 o.p. metal filament lzmo3 at Зз. 94. exch, less 15 рог cent.. and 
100 c.p. lamps at 78. each. 

Stepney (London) Counci! уус accepted the tender of the British 
Trensformor Co. (at £72) for a testing transformer. 

Glasgow Corporation hxve placed ол order with Rich*rdsons, 
Westgarth & Co. for a turbine of the impulse-rex2tion type and a 
Browne-Boverie elternstor, &c., for the Pinkston power stxtion at 
£13,415. 

Dundee Tramway Committee have placed ал order with the Rail- 
less Electrio Construction Co. for the supply of two cars for the Clep- 
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ELECTRICITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. A complete Index is included. 


ington-road route. ct £700 each. A tender for overhead equipment 


(56 £1,257. 16s.) w23 30 accepted. 


The tender of Holt & Willetts has been accepted for the wiring 
гла fitting of the Stourbridge end Halesowen hospital. 


BUSINESS NOTICES. 

Мг. G. В. Lowe states that, owing to the increase of Messrs, 
Mowdsley's business in the Lenes vshire district. he hes relinquished 
his other agencies, and will in future devote himself solely to the sate 
of their “ Zone " dvnsmos and motors. 

Mr. H. Maver, of tho late firm of Messrs. Н. G. Mayer & Co., 
joined the $ of the Globe Electric Co. 

Mr. Wm. C. Mountain, who is retiring from Messrs. Ernest Scott & 
Mountain, з commenced practice аз a consulting engideer at 
8. Sydenham-terraoe, Newcastle-on-Tyac. 

Mr. Mountiin's experience in electrical and mechanical engineering 
has extended over 36 years, during which he his been engaged in the 
desiga, manufactures anl introduction of electric plant for pumping, 
winding, haulage and coaleutting for coal and metalliferous mines, the 
equipment of rolling mills. iron and steel works and central stations for 
power and light, & Mr. Mountain will devote himself to work in con- 
nection with electrical or mechanical plint in collieries, &¢., the pre- 
piration of specifications, inspection of plant, arbitrations, &е. He 
has been appointed arbitrator by the coal trade to represent a number 
of the principal counties in England in connection with the use of elec. 
tricity in mines, and h^ has also been appointed consulting engineer to 
several collieries. 


hos 


Architectural Designs.—1!n the “ Architect " of Oct. 27 is in- 
eluded è special supplement containing some original designs for 
week-end eott2ges, bungalows and other small houses. This supple- 
ment is to be a regular monthly feature of the “ Architect " 23 à 
result of the encouraging reception given to the first issue on Sept. 29 
last. 

The “ National Review ” (China).—We have received a copy of the 
special railway number of the ‘ National Review " (China) for 
Oct. 14. 

Tae journal is published at Shanghai, and this special railway issue con- 
tains much interesting and valuable information relating to railway 
development and prospects in China. It is stated that much of the ìn- 
formation was obtained direct from the various Government departments 
in Peking. With the number a good map of the railways of China has 
been isssued. The London agents for the paper are the Far Eastern 
Advertising Agency (Ltd.), Craven House, Kingsway, W.C., and copies 
of the issue can be purchased from them at 2s. post free. 


BANKRUPTCIES, LIQUIDATIONS, &в. 

A meeting of the creditors of the Davis Electrics! Co. 
vol. liq.) was held last week. 

Tne total unsecured liabilities were £3,333. and the available asseta 
52.933. There are debentures amounting to £3,109. Tas company was 

registered three years ago, and Mr. Davis, as a director, was eutitled to 
draw £500 a year salary. The company has never made any profit. and 
the only shareholders in it were Mr. Davis himeslf and Mr. Howlett, 
another director. There were two serics of debentures, the first for 
£2.000 and the second for £1,110, and some of these debentures were 
issued to Mr. Davis in respect of advances made and arrears of salary. 
Goods were delivered to the company up to the end of Septsmber. and 
some аз lat» as Oct. 2, and several creditors expressed great dissatisfac- 
tion at the position disclosed, and in зо doing voiced the views of many 
creditors not present. It is likely that something more will b» heard of 
the matter. 

Th» Economie Fiectrie Со. (Ltd.) is boing wound up voluntarily. 
А meeting of creditors will ba held at the offices of the liquidator, 
Mr. F. T. P. Dayes (5, Cook-street, Liverpool). on Nov. 7. 

Ап spplicztion for thy discherge of T. L. C:lender, electrical 
engineer, &c., lately trading a3 the Shymnrock Cyele Co. at Grove- 
place, St. Heliers, Jersey, will be heard at the County Court House, 
Nottingham, on Nov. 24. 


The trustee in tho bankruptcy of Ernest Е. Jones, electric 
engineer, &c., 132, York-ros4, West Hartlepool, hes been released. 

At the London Bankruptcy Court on Frid»y an aplication wes 
made by Joseph Augustus Bauer. 17. Gracechurch-street, Е.С. (who 
hed traded under the style of the Electrics! & General Engineerin' 
Co.), for his discharge. 

Th» trustee reported that £245 had been realised, and a dividend of 
8}d. in the £ declared on proofs amounting to £2.032. Bankrapt attri- 
buted his failure to losses in connection with three companies, to law 
costs and to the withdrawal of an agency. On statutory grounds the 
Registrar suspended the discharge for two years. 


(Ltd.) (in 
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PATENT RECORD. 


APPLICATIONS FOR FATENTS, 


Nore. ~The wndermentioned Applications (except those marked t) ave not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, i/ they have not been published 


23.658 Witits. (Cranzor) X-ray framos 
23.856 Simms & Simms Macnero Со. Startine internal-combustion enganes 
24.916 SopotKA. Wartable electric air condensare. 

25.172 Grover & Glover & Со. Coin-controlled mechanism. 

25.335 MontooMERyY. Electric motors. 

25,709 WiiLIAMs, Enumeration of telephone calls. 

26,009 Raitine & САккАКО. Electric switchs. 

26.119 Grav. (Latour) Polyphase electric commutator motors. 

28.755 [Ns:G & GAVAN INRIG. Secondary batteries 

29.452 Акмсір. Electric illuminatine sigas. 

39,047 JouwNsoN. Joints for telegraph, telephone, electric transmission poles, and the 


previously he ordinary course. Names within parentheses are those of communicators 
al inventions, When comolele Specification accompanies application, an asterisk is affixed, like. . | | 
30,054 Rucker. Automatic feed-reeulators for regulating the voltage of alternating 
September 11, 1911. current, sinele or polyphase circurts. ` 
30.194 Jonnson, (Badische Anilin & Soda Fabrik.) Electrical purification of rases, 


Supports for electric incandescent lamp fiiaments, 


1911 SPECIFICATICNS, 
774 Siemens Bros. & Co. (Siemens & Halske Akt..Gea) Electric supe-vision of 
railway points. 
(17.6710) 


1.162 MorrgR. Manufacture of electric incandescent lamps. 
1,890 Burnsipge. Hermetically sealing electrical conductors through or into hard 


vitreous substances. © | 
3,946 GiRARDEAU. Automatic commutator for radiotelegraphic plants with indirect 


20.161 Сосиете. Automatic electric circuit breakers.* 
cha 


20170 & 20.171 Berry. Electric switche 
20.172 Berry, Electrically heated cooking ovens and the like. 
Sertember 12, 1911. 
20.223 Hurwitz Incandescance bodies for electric slow-lamps. 301/11. Germany.)* 
20.224 SCHWAB. Manufacture of electric metal filament lamps. (4/5 11. Germany.)® 
236 Тномрзсм. (Safe. Vault & Protection Co., U.S.) Signal apparatus. ® 
26282 WiiscN. Shade holders for electric and other light fittings. 
Elcc*rical time-lirzi* devices. 


39,323 B.T.-H. C3. (G. E. C») 


a 
“+ 


20 263 B. T.-H. Co. & AsH. | | | 

20 264 В.Т.-Н. Со. (С.Е. Co. U.S.) BEL. ae т M xcitation. (39 7-10) 
trically- ted time-indicating devices. Ese! ' on А y 

Electrically-opera ae 3.950 WreissMANN, Electric illuminating bodies. (17/2/10.) 


2C 268 Аксм & HARRISON. 


L^ 


4.922 WEYMOUTH. Switches, = | 
Reversing switch for electric hub-motors for autcmatic vehicl:s 


5.871 HARHORN. 
(12,3,'10,) 


Sertemter 13, 1911. | | 
20.296 Scuarrer & Liipecke. Manufacture of tungsten and incandescenc: Бо 1125 
therefrom. 


20.298 Viaminck. Direct-current motors. * 

20.302 Richter. Voltage reculation in stave transformers. ® | | 

90.31] Мр янь Бгҥстя:с MF, Co & ВАЗВЕК. Doutle-pole electrical switches. 
Connecting conducting wires, cables, and 


7 


20,314 Manut, Усов, MARMOL & GORISARD. 


the like.® | 
20.320 ScHIESSLER. Relays fo~ strengthening weak clectric currents.* 
September 14, 1911. 


20342 Day. Coniunction of cords or wires with elec*rical apparatus. | 
Coohne commutators of dynamo-electric machines. 


20355 Raine & DUCKITT. 
22380 Scu wan. Manufacture of incandescent electric lamps and apparatus therefor. 
(11 1.18, Germany.i® 


20 383 Frecoinc. Electncully-operated boat hoists. | | 
20,409 ALL:;EMEiNE ELEKTRICITATS-GZS.  Arc-rupturing devices for elcctrical apparatus, 


(15,9, 10. Germany.)* 
Зэр4етбег 15. 1911. 
Reculating electric circuits. 


COMPANIES’ MEETINGS AND REPORTS. 


nn 
Edison & Swan United Electric Light Co. (Ltd.). 


The twenty-cighth ordinary general meeting was held yesterday 
(Thursday), under the presidency of Mr. HENRY WOLFENDEN, 
The SECRETARY (Mr. Н. Charles Gover) read. the notice and the 


auditors’ report, 
Tne CHAIRMAN said: [t is with conflicting feelings I address you. 


On the one hand the result of the year's trading has been fairly satis- 


20.429 Carney & РЕАКН. ( " 
23434 Marr. Liarhraems of telephonic rccatvers and like instruments. 
20437 ScovtAR. Production of tungsten Alauments. | | 
20.442 Coccu. Brushes for dynamo-electric mact ines, factory and ] think we may congratulate ourselves upon the improvement 
20.451 Brown, Telewraphic relays. shown, the TOSS profit being equal to that of the previous two years 
4 53 їп AS instruments. (8710.10, U.S.)* AE Saks 
г ү: К елы шы (16, 2, 10, Bslgium.)* added together. On the other hand, we regret we cannot feel justified 
| | September 16. 1911. yon in recommending the payment of a dividend, althouga we hive earned 
Tne reason is that we wish to conserve our resources. The im- 


on». 


Contrcl of alternating-current el: ctric motors. 
proved profit is due mainly to two causes: one being increased volume of 


20.512 Barscur. 
20.523 & 20.524 Еми. HARFELY. E'ectrical transtormers.* 
50955 Е о о turnover, the other economy in production. That we have done а 
20,565 Нівѕсн, Portable electric lignting systems." larger trade is shown under the heading © debtors.” which appear in the 
September 18, 1911. о balance-sheet as £67,103, against £55,900 in the previous vear. To meet 
20.576 Srevens. Charging tramway mains from a three wire Пле system, the increased demand for our manufactures we must. be prepared to 
20586 Feriuson. Regulator for dynamo-electric machines. (17 9 10, U.S.) | mii | \ ае | 
20538 SrgucER. Means of locking incandescznt electric lamps into their holders. extend our manufacturing facilities if. required. "nis. implies. the 
20.614 Mout. (Max Korting. Germany.) Arc lamps. | possible employment. of more funds, in stocks, working capital and 
20.020 Lake. (Gustav A. Meyer-Henniger (Firm ой, Germany.) Telephone installa- perhaps plant. and it is only to our internal resources, viz. our savings 
20.631 Bic Не for ineandesc?nt electric lamps. | from profits, that we look to provide those funds. Hence the large 
20.036 ScuicpT. Protective devices for dynamos, electromotors, and similar electric appropriation to reserve, and the absence of a dividend on this occasion. 
machines. (17 9. 10, Сегтапу.)* We trust the disappointment may be only temporary. When we meet 
again а year hence, И we have. as E hope. as good а report, or a better 


September 19, 1911. | 
20.659 British WestincHouse Егесткіс & Mro. Со. (Karl Chandler Randall, Sidney 

Woods Farnsworth and Charles Le Geyt Fortescue, U.S) Insulation of electric 
20.667 ELECTRIC ORDNANCE ACCESSORIES C9., GARNER & Сошим$. Electric cən- 


ductors.* 
condensers. 

20.691 Снириксмѕкі. Induction machine. ® i 

20.093 ALESSANDRO CATTANEO. Construction of armatures for dynamos, electric motors, 
and other electric machines. 


20.695 CuiPPERFIELD. Apparatus for electrically heating water. 
he induction type.” 


20.709 Price. Operation of electrical machines of thet 
20.712 Soc. BAILLE-LEMAIRE & FILS. Telemeters. (1.10. 10, Francs.)* 


20.718 Bait. Electric shade carrier tongs. | | 
Motor feed mechanisms for electric arc lamps and the like. 


20.733 BocKER. 
20,745 WiLpEY & MERKETT. Electric sien or display system and apparatus therefor. 
September 20, 1911. 


761 TavroR. Changing the frequency of alternating currents, | 
787 HguRTLEY. Working of telerraph and telephone circuits and the like, 


20. 
20. B . n B 
20.794 ATHERTON. Series electrical incandescent lighting. 


20.795 Maurice & Hirst. Retlector.® : , | 
Producing a perforated paper slip by electric current impulses. (7/4/11, 


one, to offer, the question of dividend must and will receive proper con- 
sideration, Another reason for cireumspection (though I do not Jay 
undue stress on this) is the present position of the lamp industry. This is 
an important part of our business, and it has for some years been passing 
through а period of transition, and this state of evolution may not have 
reached tinalitv. Whatever the result it will no doubt be for the ultimate 
good of the industry and consumers alike ; but meantime we are gradually 
building up а reserve against a contingency which we hope may never 
arrive, viz., any possible depreciation in the value of stocks arising from 
changes in type or method of manufacture. To this stock reserve we 
make also this year a liberal appropriation, Tne figure under the head 
of stock and plant shows an increase of £13,135. Pats increase is divided 
as to plant £1,361, work т progress £4,708, and balance to lamps. ‘ine 
stock of carbon lamps continues to decrease. On the other side the 
amount of second debenture stock outstanding as security for loans has 
been reduced from £100,000 to £70,088, Trade creditors have inereased 


20,810 Bitte. 
Germany.)* | | 
22818 Davenport & Fervor. Telegraph instruments, relays and the like. | | 
$пг1з-рһазе commatator motors.® for the sime reason that our debtors have increased, consequently the 


total figure under the heading of creditors remains practically unchanged. 
To sum up the year's situation the whole of the profit made, after pay- 
ment of debenture interest, has been employed. and profitably employed, 
in strengthening and extending the business. Without venturing to 
prophesy, I think our prospects seem favourable for the current year. I 
now move the adoption of the report and accounts. 

Tais was seconded by Mr. ELLICE-CLARI and carried unanimously, 
The retiring director, Mr. Henry Wolfenden, was re-elected, the retiring 
auditors were re-appointed, and the meeting terminated. 


22825 B T-H. Co. (А.Е.-С.. Germany.) — 
25.833 Naumann.  Rezulatayle electric resistanc?s.* 
September 21, 1911. 


20850 Harris, Maenctic earth-wave aprliane ^. 
20.860 Western EiEgcTRIC Со. (Western Electric Co., US) Electromagnetic relays.* 


20.598 GnaHAM. Telephone apparatus.* 

20.899 BoscH. Sparking plugs for internal-combustion eneines. (3 12 10. Germany.)* 

20,903 и & СкАнАМ, Governing the supply of electricity where a meter may not 

e desirable. 

20.904 & 20.905 Inric & Inric. Dynamo-olcctric generators. (Divided Application, 
20.754 10. 2511.* 

20,919 Sierens Bros. Dynamo Works & CRowLEY. Speed-regulation of electrically- 
driven ring spinning and twisting frames, , 


SPECIFICATIONS PUBLISHED, 


1910 SrEeciFICATIONS. 
Transmission of electrical impulses for telegraphy, type-setting, and 


ALLGEMEINE ELEKTRICITAT8 GESELLSCHAFT (BERLINS). Тие direc- 
tors’ report states that it is probable there will shordy b» ап over. pro- 
duction of metal filament lamps, and the adoption of drawn wolfram 
wire will reduce the cost of manufacture. Tne adoption of electric driv- 
ing in large Continental iron and steel works continues, and the company 
have orders in hand from two Westphalian and two French iron com. 
panies for electric motors for reversible rolling mills, each mill requiring 
16,500 H.P. During the year they supplied iron companies with plant 
representing 263,500 H.P., against 226.000 н.ь. during 1909.10. Tho 
electric railway department has been exceptionally busy, and the most 
important event of the year in electric traction work was the opening of 
the Dessau-Bitterfeld experimental line, which was equipped on the 
alternating-current system. The results hive been so satisfactory that 


13,917 KNUDSEN. 
the like. 

14.471 Venter & Or'EsBACH. Elcctric switch. (15/12/10.) 

18.568 ВТ.-Н. Со. (G. E. Co) Signalling systems. Ж 

20.382 R.T.-H. Co. & Wepmore. Electromagnetic dəvicəs for controlling electric 
Switches or the like. 

20,906 ши Methods of and m2ans for discharging electric accumulators or secondary 
atteries, 

20.917 Mawson. Mounting conductors on electric railways. 

20,948 Auvert & FERRAND. Rotary transformers for converting alternating into 


dircct current. 
21210 Strerow, Electricity meters. (10/3/29.) 
21311 Sacex, Wireless telegraphy and apparatus therefor. 
21.557 Млсроноэн, Detachable heater for electric cooking utensils and such like. 


21,943 Вязку. Switches. 
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the Prussian State Railway authorities have decided to convert two im- 
portant main line. lengths. (Magdeburg-Leipzig Halle and Lauban- 
Konigezelt) 170 km. (1051 miles) and 240 km. (149 miles) long respec- 
tively. Interesting. particulars of other electric railway contracts are 
also given, During the year 284 steam turbines were delivered, against 
174, the capacity being 441,467 н.в.. against 363.188 н.в. Tne hyhting 
and power branch has also been kept well employed, and progress. is 
being made with the electrical equipment of textile mills, &c. 

AUCKLAND ELECTRIC TRAMWAYS CO. (LTD.)—At the meeting on 
Monday Мг. С. С. Tegetmeier stated that the trafic receipts. were 
£210,167, an increase of 422.754, the passengers carried numbering 
33.000.000, against 29.000.000. ‘Tne company had £49,617. available 
for distribution, and were paving 7 per cent. on the ordinary shares, 
Tne prospects for the current year were good. 

CAPE ELECTRIC TRAMWAYS (LTD.)— A dividend of 25 per cent. (tay 
free) has been declared. At the meeting on Wednesday the chatrman 
(Mr. L. Breitmever) said that the returns showed à marked improvement, 
The passengers carried exceeded those of the previous year by 4.000.000, 
while there was an increase in the receipts of £15,000. The figures of the 
first few months since the close of the financial year showed a still further 
improvement. They proposed to place £8.000 to reserve and to carry 
forward £8.574.. They had again entered the dividend. paying stage after 
а lapse of six years, 

DELAGOA BAY DEVELOPMENT CORPN. (LTD.J—At the meeting on 
‘Tuesday the chairman (Mr. Н. К, Heyland) said the gross receipts of the 
tramways department had increased during the year £2.904, of which 
£032 was derived from sale of electric current for power and the balance 
from passenger and goods trafic. Working costs show a proportionate 
increase, he telephone system showed, as usual. small results, leaving 
practically no net revenue, There were 166 subscribers on June ЗО, 
against 161 for the previous year. With regard to electr:e lighting and 
electric power supplied from the Eghting company's station, the gross 
reccipts showed an inerease of 52.272. 18s. 14., of which £1,602. 95. 3d. 
was from Behting, £501. Из. 104. from power and £471. 17s. meter 
rentals, Хе. Last vear they acquired a preponderating interest in the Com- 
pagnie Générale d' Electricité de Lourenço Marques, and that under- 
taking had been working quite satisfactorily since Jan. | last, under the 
direct control and management of their local stat. Toney were at present 
more or less in a transition state, and the necessary modifications in th» 
installations of both tramvay aad lighting stitionsand additions therefor, 
as recommended by their consulting engineers (Messrs. Mordey & Daw- 
burn) were not yet completed. but it was anticipated that the combined 
plints would be working from the tramway station before the close of 
the vear, when the full measure of economy would be obtained. 

NORWICH ELECTRI2 TRAMWAYS CO.-- At the meeting on Tuesday 
the directors reported that for the year ended June 30 the total receipts 
were £35,044. against £34,162 in 1909-10, and the expenditure was 
$27.159. against £28.252, leaving a net profit of £8.48», against. £5,010. 
With £207 brought forward. the available total is £8,792. Ш. 1d., out 
of which the directors recommended that £2500 be placed t» riserve, 
£5.280 be applied in payment of 2 percent. dividend, leaving 91.012. 1314 
to be carried forward. "he number of caremiles run was 1.039.385. 
against 1.034.032, and the number of passengers carried 8,490,019, 
against 7.909.085, | 

At the meeting the chairman (Baron d'Erlinger) said that the figures 
in the report spoke well for. themselves. Very satisfactory relations 
existed between the company and the Corporation, and also. between 
the company and their men, whose wages had been recently increased. 

SUNDERLAND DISTRICT ELECTRIC TRAMWAYS (ГТО. )— Рио chairman 
(Mr. Н. В. Hogg) stated at the meeting bist week that a receiver was 
appointed on behalf of the debenture holders shortly after. the last 
meeting. The receiver is collecting the receipts and making payments. 
To avoid further legal proceedings and put the company ша position 
to work economically, the Board was formulating a scheme of working. 
In the vear under review the receipts fell considerably short of tho 
preceding year, owing to strikes in the coal and shipping trades. wne 
revenue was insufficient to provide for interest on the debentures and 
other expenses to the extent of £1598. Из. 4d.. and. in order to keep the 
line in working order, an annually inereasing sum would be necessary for 
the renewals of rails and rolling stock. Pie new cars alone would absorb 
а large portion of the amount now in Court and in the hands of the 
receiver, so that, although the income from trafic had improved during 
the current year, it would require a good deal of economy yet to make 
both ends meet and pay debenture interest. 
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NEW COMPANIES, STATUTORY RETURNS, &c. 


NEW COMPANIES, 
J. CORTIN (LTD.) (118,262.)—Reg. Oct. 27. capital 65.000 in £100 


shares, to take over the business of a chemical plant manufacturer, engi- 
neer, bellhang er, electrician, &c.,earried on at Neweastle-on-Tyne and at 
Gateshead. Private eompany. First directors, J. T. Corking, В. М. 
Corking and J. T. Corking, jun. Reg. office, Mushroom Brass Works, 
St. Lawrence-road, Neweastle-on-T «ne. 

FREDK. POLLARD & CO. (LTD.) (118.232.)—Reg. Oct. 20, capital 
£5,000 in £1 shares, to carry on the business of mechanical, electrical, 
consulting and general engineers, tool makers, machinery manufacturers, 
producers of electricity, electricians, &c.. Private company. Е. Pollard 


first managing director. Reg. office: 154, St. Saviour'’s-ruad East, 


Leicester. 

WATER, GAS & POWER UNDERTAKINGS (LTD.) (118,223.)—Reyg. 
Oct. 25, capital £4.000 in £1 shares (3,000 preference), to construct, de- 
velop, work and control any waterworks, gasworks, tramways, electric 
power. heat and light supply works, &c.. Private company. 


STATUTORY RETURNS. 


ANGLO.MEXICAN ELECTRIC CO. (LTD.)— According to return t» Aug. 
24 the capital is £800,000 in £1 shares. All shares taken up. £7 paid. 
£299,993 considered as paid. Mortgages and charges, £300,000, 

BRITISH ELECTRIC; TRACTION CO. (LTD.)—lu return to. June 29 
capital is £4,000.0900 in 200.000 ordinary and 200.000 preference shares of 
£10 each, 33,301. ordinary and 161.427. preference shares taken up. 
£10 per share called up on 117.926 ordinary and 142.500. preference. 
£2.604,260 paid. 333120 considered as paid on 15,375 ordinary and 
18,937 preference. Mortgages and charges, £105.84]. 


RECEIVERSHIP. 


PRESTED MINERS’ GAS INDICATING ELECTRIC LAMP CO. ( LTD.)— 
Notice of appointment of A. W. Byrne, 14, Moriington-avenne, W., as 
receiver or manager on Oct. 17 has been filed. 


CITY NOTES. 


MEMORANDA (Nov. 2).—Bark rate 4 per cent. (since Sept. 21, 1911.) 
Price of silver, 25d. рег oz. Consols 783—'9 for money ; 78{—79! for 
account. Сопво!в Pay Day, Nov. 3; Stock and Shares Continuation 
Days, Nov. 8 and 27 ; Ticket Days, Nov. 9 and 23; Рау Days, Nov. 10 
and 29; Mining Shares Carry Over Days, Nov. 7 and 21. 

Prices or METALs (London). —Copger, casb, 558 : three months, 56%. 
Lead, English, 151—16 ; Foreign, cash, 154—155 ; three months, 
154-—154. Spelter, 262. Tin, English, 195—164; Foreign, cash, 183? ; 
three months, 1874. 4ron, Cleveland, cash, 46/3, three months, 47/14. 


BRITISH [ELECTRIC TRACTION CO, (LTD.)—Acireulir hasbeen issued 
in regard. to the seheme for sub-division and re-arrang ment of the 
capital. Itis announced that. as a result of conferences, the board, with 
the unanimous approval of the representatives of sharcholders, recom- 
mend an amended scheme for adoption by the shareholders. The 
amended scheme avoids the chief cause of dissension, inasmuch as it 
leaves the present rights of the shareholders as to equality of capital 
unaltered. Tne adjourned meetings. were held on Wednesday. when 
a resolution approving the new scheme, and amending the scheme 
referred to in the resolution. passed on РАВ ult. was adopted. ‘Газ 
meetings were again adjourned until 17th inst. 

CALCUTTA ELECTRIC SUPPLY CORPN, (LTD.)—' i'n» direct ors have de- 
elared an interim dividend on the ordinary shares for th» half-yearen led 
June 30 at the rate of 7 per eent.. piyabk Nov. 15. Mijor-General R. H. 
Mahon, CB., CENS.. ito Director Gonsrid of Ordnance in India, has 
joined the board of directors, Tre number of units delivered to con- 
sumers during the tive weeks ended Sept. 29 were 1.292.390, comp tred 
with 1.105.049 units in the corresponding five weeks of ИНО. 

COYPANIE3 STRUCK OFF THE REGISTER. —Tie following were struck 
off the Register of Joint Stock Companies on Oct. 27: Formby & Fresh- 
field Elbetre Light Con Maceclesticld Electric Lighting & Power С», 
Penarth Tramway Synd., Pheonix Electric Heating Co. 

"ао British Electric Co. will be struck off the Register in three months 
unless cause is shown to the contrary. 

CONSOLIDATED SIGNAL CO. (LTD.)—A final dividend of 6d. por shire 
(tax free) has been declared, making Is. por share (tix free) for th» year 
ended Aug. 16. 

MADRAS ELECTRIC TRAMWAYS (1903) (CTD)—Tne (гас receipts for 
the fortnight ended Oct. 31 were Rs.22.580 (increase Hs.2.147).. Аксе 
gato from Jan, 1 Rs.444.6099 (increase (Rs.37.736). 

MONTREAL STREET RAILWAY CO.— At a recent meeting the shires 
holders agesed to convey the undertukings of the Mo ateeal Street Ruil- 
way, the Park avd Ishind Railway and the Montreal Fermin Railway 
Companies and the Pablie Service Corpa. to the Montreal Yramways €». 
n? charter obtvined from th» Legislature give the Montreal Tramways 
Co. the ment to make 42-year contracts with the City of Moatr2al and 
other municipalities on the islands, 

NEW ВТ. HELEN3 & DISTRICT TRAMWAYS СО. (LTD.) — ia^ avevants 
for the year en led June ЗО sh ow a profit, including ЗЭЭ broucat for ward, 
of 52.622. "a^ directors recommend piyinent of th» preference dividend, 
leaving £624 to be carried forward. 

WEST INDIA & PANAMA TELEGRAPH CO. (LTD.)—'!ne directors 
recommend payment of the following dividends: 6s. per share on the 
first and second preference shares (for six months to June 30. 1911) and 
ls. 6d. per share on the ordinary shares, tax free. 

WESTERN TELEGRAPH CO. (LTD.)— After transferring 42140,0900. to 
general reserve and £10.00) to land and buildings depreciation fund, the 
directors reeommend a tinal dividend of 3s. per share. making, with the 
previous distribution, a total dividend of 6 per cent. for the vear ended 
June 30, and also the payment of a bonus of 2s. per share, both tax free. 
The balance of the account is carried forward. For paying the above 
dividend and bonus on the 16th inst. the register of transfers will be 


| closed from Nov. 7 to 15. inclusive, 
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"eS SEND Oot. 31. 
St. с Electr ic Railways and Tramway8—{Cantinzed. 
Sc 1.3% | Metro. Rly. Surplus Lands Stocks ....,.| 65 —67 
St. 3 Do. st Per Cent. Preference оны | 85 —87 
St. 3 Do, per Cent. “ А” Preference. „| 24 —86 
St |3 Do, 3$ per Cent. Convertible Pref, ..1 84 —86 
ot | SEX| Do, 3$ рег Cent, Debenture Stock.. „| 88 —90 
St 38% | Do. 3$ рег Сеп% “А” Deb. Stock....| 88 —90 
St. ry Metropo tan District Railway Ord....... 30] —31 
sc | 31% | Do. 44% First Рге!.................| 85 —87 
3 Do. Assented ist Pref. (Int. Guar. by 
St Und. Elec. Rlys. Co. of London, Ltd.)| 73 —75 
st |9 Dc. 3 per Cent. Consoltd. Rent-charge| 75 —77 
st | 4% | Do. 4 per Cent. Midland Rent-charge| 102 —104 
st | 570 | Do. Guar. Stock 4 per Сепі.......... ‚88 —-90 
5% | 0% | Do. брег Cent. Perp. Deb. Stock...... ‚44 —146 
i 4 Do. 4 pet Cent. Ditto. ооо ооо ооо ооо 100 —102 
1 4{д. | Potterles Electric Traction Ord. ........ В 
St. 0/6 DE 5 per Cent. Cum. *e*o00*092200 а 
4 4} per Cont, Deb. Зюск..........| 89 —92 
St 1/23 529 Met. | lec. Trams. & Ltg. 6 i—i 
10. 4 4 рет Cent. Deb. Stock. erences 72 —77 
10 5 Sunderland Dist. Elec. Trms. 5% IstMtDb. oe 
— | Underground Elez. Rys. Lon. Shares ...| 1—2 
= (4% | Do, 41% Bonds with coup. 8 ........| 99 —101 
æ |15/0 | Do. 6% In.bds. with coup. 8 .„„....| 61 —€6 
“| 4% | 120. 4 perCent. Ist Power Ho. Dba. .. 100 —102 
! - таре) Elec. Trams. Ord... .».. i-i 
В. oo Do. per Cent. Cum. Pref, «0.2 ко a ae 24—25 
$ Оо. Уй ей сунчу a eer —85 
E Slectrie Manufacturing, &t. 
4% | Anchor Cable Co. 44 % Deb, Stock „..| 99 —101 
11 128 Aron Electricity Meter Ord... s» «» s» es ee -{ 
} 0/7; 6% Cum. Pf. dq йз на = 
à om Babcock Ё Wilcox Ord Ti = 
у 1 20000060 ооогооооооовоооо ео» T 
: 6/0 | British Insulated & Helsby Cables Ord... 62% 
St ЗЮ | Do 6 рег Cent. Pref.. 5—6 
Sc | 4#%| Da 4j рт Cent, Ist Mort. ‘Deb. (rod.)..| 102 —104 
St | sa | Do, 5% Mort. Deb. Stock....++....—| 104 — 106 
}| 44%! British Thoms'n-Houst'n e Ist MtDb. 94 —97 
«|, | British Westinghouse 6 per Cent. Pref b 
sc | 9 Dos 6 par Cent. Prior Lien Dos, (rd.)..| 109—102 
St | af вше Ene AEE 
Brus n erp. Ist Ог 
St. tà Do. еш 2nd Deb. Stock is co sues 39 —44 
‚| 5/0 (Callender Cable Соп. Отд.......—».„„| 9 — 9 
St. 2/6 | Do. per Cent. Cum. Pref..csocesess 8—5 
44% Do 5 Per Cent. Ist Mort Debs. (red.)..| 101 —103 
St 1/6 | Castner- Riiner Alkali Co.sesscccccccece| 3 
| 4} Do. 4$ рег Cont. | Ist Mort. Deb. (red.)..| 104 —108 
1 1/0 | Chadburn's (Ship) T з В Ord, ...... 1%—1% 
] 0/8} Consolidated Electri «eecc90606060«26 р 
} 0/6 Consolidated Signal Co.. ооо ооо о ооо вее —i 
M 0/7} Do. 6 per cent. Cum. Pref. ооеоовооо о 1— 
TH Crompton & Co (Nos 1 +2 85,020) ......| 8 
‚| 5 Do. 5 per Cent. Ist Mort. Debs. ( al 52 
n Ü ) Бе ри Cont Gi ШИП Га 0 
x er n ig ЄТ. ое оооовьс т" 
St. 4% 4 Cent. De оон. 99 — 98 
“| о. Edison & wan United aw nc si (£3 pd.) $ 
St. | 4% Be (ES PAd Mort, Deb. Stock (red) 67.25 
; г Cent. Мо = 
St|5 Do. 5 per Cent. 2nd Deb. Stock...,..| 47 —80 
*! 2196| Electric Ее COL c Esas EVE TPPS i-1 
$ 2/3} Do. 2 рег Cent. Cum. Pref.. эооорого ! —1 в 
St. 4% Dc. г Cent. Perp. ist Mort. Сожа: .| 23 —78 
It) 5 conim lectric (1902) 5% Cum. Pref, ..| 9 —9i 
St| 4% | Do, 4perCeut. Ist Mort. Dsbs........| 86 —91 
‘| 5A | Henley's A Tea aph Works Ord.........| 118—124 
‘| 2/3! Do nt. Pref. „ооо... 44—95 й 
5%& | 4% | Do. 4l per Cent. Ist Mort. Deb. Stock 1004—1051 
IC| 15/0 | india Rib эг, Gut. Per., &c., Works....| 131—158 
10| 5/0 | Do 5 per Cent. Cum. Рге&...........| 9—10 
100| 4% | Do. de Cent Debs. (red) =... 95 —97 
St |58,1 Johnson & Phillips 5% Ist Mt. Deb. Stk. | 781—831 
1| ^ .7*| National Elec. Construction Co. ...««»-- t 
l| :: | Richardsons, Westgarth & Co., Ltd. Оті] й 
1 oe Do. 6 per Cent. um. Pref. ооооовоове о t— 
St. |4{% | Do. 4} per Cent. Perp. Deb, Stock....} 71 —75 
t| .. | simplex Conduits 6 per Cent. Cum. Pref. 4—5 
12| 120 Telegra h Construction & Maintsnance..| 36 —38 
! b Wickets ns & Maxim, Ltd., Ог@........| li —I# 
| ] 0/6 Ро. 5 per Cent. non-Cum. Preference. . 1—8 
\ 5:15 Do, 5 рег Cent. non-Cum. Preferred ..| 107 —111 
St 38 Do, 4 рег Cent. Ist Mort. Db. Sk, (гед) 924—101} 
100] 43% | Ро. 44 per Cent. 2nd Most, Ded. (red.) —105 
100) 5% | Do. 5perCent. 3rd Mort. Debs Scrip,..| 104 —106 
1G) 12% LS. White & Co. 6% Cum, Pref. ....| 144—154 
Ih. Папз & Robinson Ord....sscccameess| — 935—345 
я .. Ро. 6 рег Cent. Cum. Pref...... 5.2. i3 
, — St| 4%| Оо, 4 per Cent. Ist Mort, Debt, =..| 55 —05 
Telegraphs. 
10) .. | Amazon Telegraph ...,...•.. еее 7}—8} 
100] 5% | Do. 5 рег Cent. Debs. (red.) „„..„..| 97 —101 
A St. 15/3 Anglo-American ооо ооо ва оо оф оо оф ооо о 7 
St. 30/0 | Do. Preferred eee eese eese] (104—111 
| St. 30/0 Do. Deferred epevaereeeeoereaomeseoans 2> —26} ii 
^ St. 4% | Commercial Cable 4 рег Ceat. Deb, к... 81—88) 
| 10) 6/) \fSuba Submarine O-d. ..........., 66, 10 —101 
і 10] 10/0 | tw  Prefzrsncs 10 per Cent. ..:..аа:. 17 —18 
| $2 Virect Spanish Ord.......... eee eee S]  ЗЁ- 3$ 
èl 5/0 | Do. 10 pr Cent. Cum. "Praf.cccecscece| 8—5 
501091 Бе 4p per Cont Deb. ции 102 —102 
{ 10] 2/6 | Direct United Stat»s Caole xi ani bon 13 171—8} 
|. 10 H% | Direct West Inċia Cable 1%к.Оо. (rd).| 9248—1014 
HT /0 | Eastern Ordinary PR Са аө sess...) 135 —139 
| 4% | toc: 4 per Cent. Mort. Dob Sti. red). 101 —103 
' 2/6 | wasters Extension eseese.e.oseeoseeese| 13—13} 
4 | D>. 4 per Cent. Deb. Stock ........ 1024—1024 
| ra Easitta and S. Af., 4% Mauritius Sub.De»s 10) —102 
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6 Days т) я Dee NAME. 
endis 31. |“ 
65| 64} 100 Telephones. 

864! 85,.. | 2$ | Amer. Telephn. & Wo Сар s >... 
85 8 st { Do. Coll. Trust $1, E чай Cent, Ваа. 
ee Do. 4% Cons. Bonds ere 
83] aono rtg se Tel. 5% lst Mt. Db. Stk. 
ee ep one оооооооооо оо олд 05 Ф 0 ое 
mz 27 Б Monte Video Telephone Ord... TTTITITI 
861 ee, a oe aes ика ида E 
174! 731 o 6% | Do. Def Stock .........- gium 
PY ee 10 6 Do. 6 per Cent. Cum. 1st Prof.. 0000200 
.. = 5 60 | Do. 6 per Cent. Cum. 2nd Pref.. eeeoeneoe 
88k) bist. 216 Do Be por Cone ed n | 
«о рег nt. red. eec 

1000 ,. 3t r* Do. SU cene Deb. Stock (red.)...... 
„| „| %, ШЕК Telephone Jo. 30 уг. Впда..... 
ee PN ^i 5 t зо. е-е · ооо ооо ооо фооео 
е ace E p Do б per Cent. Бо TA 
эө "ES wQ 4 per Cent. Ked. De їосЕ...... 
сЕ a sae Med dias Co. PUE t AND Sti (red. 
2 `2 2/6 Dx 5 peo Cent. Cum. Pret. хосрао ооо 
1004 x st 44% | Dos 44 Deb, St. Red..... eos eoe eme 

i] 63! 

Ss cen Financial, invastmant, &e. 
>>» | ee 5 3/0 | Elec. & Gen. Investment 6% Cum. Pret... 
ыы ee id 2/0 056 ашар! иш оооеоасвоооа оо 
oe eec pet € 0609909606009 0089»0*9 

' Er 0 209 Submarine Cables Trust (Cert.) EXE INN 
е мш Colonial and Foreign Electric 
d a Railways, Tramways, &c. 

5:1 5. 5 205 Ano оперы Сить Ist Pref, .... 
с 5 2/9 DS 5 кре eec*000000€000 
3 die S 4 * e oc ХАКИ Я] 
A 622,26 4 b Do. 4 Dob. Stock ооо оо ово соо 
dt se St. © Do. 5% Deb' Stock ооо ооо ооове 

4145). * ist 5% | Auckland Elec. Trams. 5% Dab. (rad.).... 
н С t Brisbane Electric Trams. Invest. Ord .... 
MN Eu 5 © | i er Conk De Pry in | 

у m 3. n rov. Сетіз....... 

о . [SE | ar а: El.Rly. DEOrd, у... 
vm | = St. © Ord. Stock оз ооо оо ооо с 
.] "iSt. De 5% Cum. Perp. Pref. Stock...... 
9j 9) | 40 per Cent, Ist Mort, Debs....... 
MU 100 Do. Vancouver Power Debs. ........ 

1028. |% ; Do. 44% Perp. Con. Deb. St, ........ 

і = 
3, St. Buenos Ayres Lacrozs Trams ist Mt. Db. 
.. "^ |St. | 6 Buenos Ayres Port & City Tram, ш Mt. 
oe em Dab. Stock ооо ооо оо офоосо eecoc)c 
i| `°| 5 2/6 Calcutta Tramways (1 t5 137 ,610).. TI 
E bak i 2/6 5 per Cent. Cum. Pref, .......... 
A | 1 44% Do. 43% Ist Deb. Stock (red;.. 000.000 
: ** Ist.| .. | Cape Electric Tram Shares ......... 
| ex 51 City of рше Аутез Тгатз Со. (1904) Sh. 
Ан ** 166 | 4 Da or Cont. Deb. 5$!осК.......... 
2 И M. НЫ г. & Ltg. 5% Ist МЕ Db... .... 
SEEN а е Con. Mt. 5% sh 00) 50 
7 year u e 
И, 100) 5% Hong Kong Tramways Co. 8 5 per Cent. Ist 
= ort. эхо ооо ооо сфо 5:299 оогоо о 
Е ee t Kalroonie Elec. Trams Sh. ..... оба us 
as ** 1102! 5 лы uL Л Deb. Stozk...... 
Е "| 5 ө Do. 6 per Cant. " B" Ditto .......... 
Ip "ex 5 tLisbon Elec. Trams. Ord. ...........•.. 
91») 9", 109 0/7} Da 6 рег Cent. Cum. Pref. ...« «sees. 
у. л Сү, 5% Do. Sper Cent. Кез. Mort. О2Ъз...,... 
у '"* St. 5% | Madras Elec. Trams. 5% Deb. Stk. ...... 
| ** 105| 5% | Manaos Trams and Lt. Co. 5% Debs .».. 
кее 5% Manila Elec. Ry. $1,099 Gold Bonds..... 
14 141100 $1} | Mexico Trams Co. Com. St. ..........-. 
ME, T 5% | De беп. соп. мо Mort. 5% Gold Bis. 
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Loans for London Boroughs. 

А REPORT has been prepared bv the Finance Committee of 
the London County Council on the subject of loans granted 
to the various Metropolitan Borough Councils. The sanction 
of the County Council is necessary, subject to apneal to the 
Local Government Beard, before these Borough Councils 
can raise а loan. This question is not without electrical 
interest, because a large proportion of the London elec- 
tricity undertakings are now municipal. Moreover, in 20 
vears from the present timo, the L.C.C. will in all proba- 
bility take over the whole of the electricity undertakings. 
At first sight 1t may seem that this event is too remote 
to give the present Council anv great food fcr reflection. 
№ must be remembered, however, that the average life 
of plant is in the neighbourhood of 20 vears, and there- 
fore the Council will henceforth have an increasiirg interest 
in any new plant installed by the various undertakings. 
Obviously, the Council should view the electricity supply 
systems in London as a whole, and the sooner this attitude 
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been detrimentally affected by the unsuitable, even if 
technically correct, systems of charging for energy supplied 
to consumers. Apart from the decline in favour of the 
maximum demand system, which at one time was the 
accepted creed of most supply engineers, there are signs 
that a rapid evolution in methods of charging is in progress. 
The forerunners in this evolution have been the Norwich 
system, the “telephone” system and the “fixed-price 
light” system. The feature of the two first-mentioned 
systems 13 that thev offer facilities to consumers for the 
adoption of electric utensils without the complication of 
additioral wiring; whilst the “ fixed-price light ” System, 
which is more particularly suited for small consumers, 
encourages the latter to adopt electric light, since they 
know beforehand what it will cost. In connection with the 
trial of this system at Eccles, the “ Journal of Gas Lighting ” 
refers to the “ nightly encircling gloom ” experienced by 
such consumers, This description cf the conditions is, of 
course, not likely to meet the eves of the consumers in 
question, who would doubtless have a different tale to tell. 
We notice, however, that in London new consumers are still 
being connected up in the streots where the system has been 
on trial for a vear or two, 
aa 


IN an uiteresting report on tariffs, adopted by St. Marv- 


lebone Council last week, and dealt with elsewhere in this. 
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issue, Mr. А. H. SEABROOK gives particulars of the “ fixed- ; Metal Lamp Improvements. 


s эү... . 

price ” system in St. Marvlebone. It has been found that 
in the tenemer.ts supplied on this svstem the average price 
obtained, after deducting а sum, cover sinking fund, 
renewals, &c., is 2-7£5d. per unit,"as:against 2.8424. if the 
standard svstem of charging had been in force. Moreover, 
owing to reductions.in the price of lamps and the intro- 
duction of a 16 c.p. high-voltage metal lamp (which it is 
proposed to instal in bedrooms, passages, &c.). considerable 
reductions in the charges have now been adopted. Thus. 
а 16 c.p. Osram lamp in a living room will be supplied for 
r . А ‹ 

Dd. per week and т а bedroom for 3d. per week. the charges 
for а 25 c.p. lamp being 6d. and dd. respectively. The 
knowledge that their lighting bills cannot exceed these 
figures should prove a considerable attraction to would-be 
consumers; and the wiring of such dwellings bv а supply 
authority should certainly prove a good investment for 
any unallocated surplus revenue. 


one 


As regards charging in general, Mr. SEABROOK considers 
that commercial and financial considerations have more 
weight than technical accuracy, and that it is essential in 
the first place to offer a tariff that can be understood. In 
this connection he finds that consumers require educating 
up to the advantages of the “ telephone" 
involves, it will be remembered, the question of maximum 
demand. This last-mentioned point has always been 
incomprehensible to would-be consumers, so that rather 
than lose business Mr. SEABROOK proposes to offer new con- 
sumers a flat rate if so desired, and to persuade them to 
change over to the other tariffs at a later date. A tariff 
which involves much explanation is certainly at some 
disadvantage, and, from that point of view, а fixed charge 
determined by the rateable value of the premises 1s 
perhaps preferable. 


, 


svstem, which 


Illuminating Engineering. 

WHETHER illuminating engineering has come to stay аз à 
specialised branch of engineering, or whether it will be 
merged in one of the other branches, there is no doubt that 
illuminating engineers are at present very active. Indeed. 
there is plenty of educational work for them to do for some 
time to come. At the fifth annual Convention of the 
Illuminating Engineering Society, of America, held about 
a month ago, a large number of Papers were read, covering 
many subjects. We cannot help feeling, however, that to 
some extent the Society is treading on ground already 
parily covered by other institutions. Thus, the subjects 
of such Papers as “ Recent Developments in the Manu- 
facture of Incandescent Electric Lamps,” “ The Evaluation 
of Lamp Life,” and “ The Analvsis of Performance and 
Cost Data of llluminants," might certainly be left to 
electrical engineers to discuss, as well as ‘such subjects as 
the photometry of large light sources. We agree that such 
subjects are of interest to illuminating engineers ; but thev 
are equally, if not more so. to electrical engineers, who 
would doubtless welcome illuminating engt-cers at their 
mectings. 


On Mondav last the Mavor of Derby, Sir THomas Rog, 
opened the lamp works of Metalite (Ltd.) in that town. The 
technical Press were invited to be present, but the bulk of 
the guests were drawn from the Derby district. In the 
course of a speech following the official opening of the 
factorv, Mr. J. METCALFE stated that Metalit? (Ltd.) would 
shortlv be able to announce an improvement in metal lamp 
manufacture, which would considerably enhance the value 
of the Company's shares. We made an inspection of the 
factorv in company with the other guests, but could obtain 
no definite information regarding this development. The 
works are equipped for the production of squirted filaments, 
and differ олу in degree from similar factories. The metal 
ато business is in a state of flux at the present moment, 
consequently we may expect to hear from time to time of 
" wonderful improvements," which will revolutiomse the 
industry. It must not be forgotten that the та ket 
for metal lamps is wider to-day than it has ever been. 
Faced, as the industry is, by a large influx of drawn-wire 
lamps, it will be interesting to know what the epoch-making 
Metalite improvement will be. 
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Two-Volt Dry Cell.—Some tests on a new two-volt dry cell, 
which has recently been placed on the market in the United 
States, are given in the “ Electrical World." In energy 
output one of these cells 15 claimed to be the equal of eight of 
the average dry battcries. In a test reported by the makers, 
one of these cells rang a bell continuously for eight weeks. being 
allowed only four-minute intervals for recuperation every two 
weeks. After another short rest, it is said, the same battery 
13 сарае of ringing the bell for another period of six 
weeks or more. Ава primary cell for furnishing energy to small 
lamps one of these batteries connected to a 2-volt, 2 c.p. 
tungsten lamp is said to have kept the lamp alight for an 
initial continuous period of 24 hours, followed by two similar 
24-hour periods after the cell had been allowed to rest. The 
cells are made in three sizes—4 in. by 2 in., 6 in. bv 2-5 in. and 
8in.by 4in. | 

Street Lighting in the City of London.—It is officially 
announced that the Streets Committee of the Corporation of 
London have agreed upon a final scheme of street hghting in 
the City. This scheme will be Jaid before the Court of Common 
Council at an early date. И provides for the use of both gas 
and electricity in almost equal proportions. As far as possible, 
the lamps will be centrally hung in a manner made familhar 
during the experiments. The type of gas lamp finally selected 
by the Streets’ Cominittee, subject to the approval of the 
Common Council, is that to be seen at the King William-street 
end of Cannon-street. As regards electricity, the kind of lamp 
recommended is that to be seen at the St. Paul’s Churehyard 
end of Cheapside. These were supplied by the Ohver Are 
Lamp Со. In streets where centrally hung Jamps would be 
impracticable or inconvenient, resort will be had to brackets, 
except in cases whore these, too, would be difficult to fix. 
Where it is not possible to have either suspended lamps or 
brackets. standards will be used. but every effort will be made 
to dispense with them where possible. The new arrangements 
apply equally to gas and electricity. It is stated that many 
thousands of pounds will be saved. and an increase of nearly 
50 per cent. in the illuminating power obtained by adopting 
this scheme. 


Cable Interruptions. Date of Interruption. 


Assab —Porim _............ eee eees и. July 8, 1909 
Latakia—Palura ........... 6.6 ее eH May 26, 1910 
Bissio—Balam «еее .............. Sept. 26, 1911 
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Nobel Prizes. — Reuter announces that the Swedish Academy 

[| т » - С . bí 

of Sciences has decided to award the Nobel Prize for Chemistry 
to Mdme. Curie, and for physics to Prof. W. Wien, of Würzburg. 


Memorial to Sigmund Schuckert.— The © Elektrotechnische 
Zeitschrift” states that a memorial to Herr Sigmund Schuckert 
was unveiled m Nurnberg on October ]8th. It was sub- 
scribed for by the co-workers, friends and employés of this 
pioneer of electrical work in South Germany. 


Telegraph Union Memorial.—The Swiss Federal Council 
recently decided, in view of the award of the international 
jury on the competition for the design of a monument to 
commemorate the foundation of the International Telegraph 
Union, to entrust the work of executing the memorial to 
Signor Guiseppe Romagnoli, of Bologna, the winner of the 
first prize. 

Power Rates for Pumping.— The “` Electrical Review and 
Western Electrician” gives the following rates which have 
been agreed upon between the Southern California Edison Со. 
and the city authorities of Long Beach, Cal., for power to be 
used in pumping at the municipal pumping stations. These 
rates are as follows : From midnight to 6 a.m, 14. per kw.-hr; 
from 6 a.m. to 5 p.m., 2d. per kw.-hr., this rate also being in 
force from 9 p.m. to midnight ; from 5 p.m. to 9 p.m., 14. per 
kw.-hr. 

Electricity Supply in Italy.— Engineers attending the 
recent electrical Congress at Turin were presented by its pro- 
moters with several books relating to the above subject. One 
of these, entitled " Statistica degli Impianti Elettrici,” gives 
details of the growth of the various electrical works in Italy 
during the decade 1899-1908. А short account of the various 
applications to which electricity is beinz put in the present year 
is also given. А second volume gives an account of the elec- 
trified section of the Italian State Railways, which were visited 
by the members of the Congress, whilst a third is а well-illus- 
trated account of some of the large electricity supply stations. 


High-tension Alternating Arcs.—The Hon. К. J. Strutt, 
F.R.S., recently contributed a Paper to the Royal Society 
entitled ** The Flame arising from the Nitrogen-burning Arc." 
Sir William Crookes was the first to draw attention to the 
flame arising from the high-tension alternating are in air, 
and to point out that И was connected with the oxidation of 
nitrogen. The present author has carried out some investi- 
gations which have thrown considerable light on the processes 
occurring in this flame, and his conclusions are summed up as 
follows: The greenish-yellow flame from the lugh-tension 
alternating are in air is in complete continuity with the “ after- 
glow" phenomenon in vacuum tubes containing air. The 
latter can, by suitable experimenta! analysis, be proved to be 
due to the further oxidation of oxides of nitrogen Бу ozone. 
Accordingly, it is concluded that the flame arising from the are 
is due to the same cause. The are produces ozone and oxides 
of nitrogen, These substances, independently produced, unite 
chemically in the region above and around it. The greenish- 
yellow flame is developed in the process. 

Electrical Equipment ої the Victoria Palace, Гопдоп.— 
London's latest musie hall stands close to Victoria Station, 
upon the site long occupied by the Standard Music Hall. Ht is 
known as the Victoria Palace and is controlled by a syndicate 
of which Mr. Alfred Butt is managing director, Every care 
has been taken to make both its interior and exterior as im- 
posing as possible, and for this purpose the aid of electricty 
has been freely enlisted. The necessary energy is obtained 
from the mains of the Westminster Electric Supply Corpn., 
while as an alternative supply а battery with a capacity of 
180 ampere-hours has been installed. This ts charged by a 
motor-venerator. The brackets round the front of the circles 
and the chandeliers in the roof of the auditorium are controlled 
from the stage board, while the rest of the house lighting ìs 
controlled from a special board placed near the tron door 
which separates the back of the house from the auditorium. 
The total number of lights is about 3.000. The stage 
lighting is carried out on the usual lines, foot-lights of two 
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colours being used in connection with Geipel dimmers. Metal 
filament lamps are used throughout the mterior of the house, 
the outside being lighted bv a number of fame ares. 


Radiant Efficiency of Arc Lamps.— An article on this sub- 
jeet was contributed Бу Mr. H. P. Gage to a recent issue of the 
" Physical Review." The avthor first shows that the А line 
0-761. is not а suitable point to take for the limit of the visible 
spectrum, and that from an examination of luminosity curves 
it would be preferable to assume this limit to be at 0-634. If 
all radiation of greater wave-length be removed the resulting 
decrease in light сап be neglected, being less than 1:6 per cent. 
of the total. The radiant energy was measured with a radio- 
micrometer somewhat similar to tl at of Angstróm, the kick 
or ballistie method being used. The calibration of the radio- 
microweter in absolute units, using the Nernst filament and 
the Hefner lamp, showed a general agreement, between. the 
energy of the Nernst filament as calculated from the energy 
input and as derived from Angstrom’s value of the radiation 
from the Hefner lamp. А modification of the method of 
Angstrom was used to determine the radiant efliciency of the 
right angle eachon are, the vellow flame are, and the white 
flame are. The greatest efficiency was found in the arc stream 
between vellow flame carbons. the строп tips being shaded. 
With this are the light energy constitutes 39 per cent. of the 
enervy radiated. The highest efficiency from black body 
radiation is from the positive crater of. the carbon arc, which 
gives an efficiency of from 8 to 12 per cent. Caiculations of 
the mechanical equivalent of light from these data show that 
1 watt can produce аз mich as 30 e.p. of white hight and 39 c.p. 
of orange light (vellow flame arc). This is much higher than 
has beea previously supposed, except from the data of 
Angstrom, which give 21:3 c.p. per watt when re-caleulated 
for the limit 0-685. 


Effect of Low Temperature on the Alkaline Storage 
Battery.—At a recent meeting of the Electric Vehicle Asso- 
ciation of America, Mr. W. E. Holland presented a Paper in 
which attention was called to an extensive series of low- 
temperature tests made upon th» Edison alkaline storage 
battery bv the Electrical Testing Laboratories, at the sugges- 
tion of Mr. Edison, in order that users of this battery might 
have full knowledge of its weak points, as well as of its advan- 
tages, and thus be able to handle it intelligently and avoid 
trouble. The tests showed that there was a critical tempera- 
ture for the electrolyte, which varied with the rate of discharge, 
below which the capacity fell to a low value, and the lower the 
rate of discharge the lower was this critical temperature. It 
was found, however, that as soon as the battery was warmed 
to a temperature above the critical valne the full capacity of 
the battery was obtained in every case. [t was evident, there- 
fore, that the chemical action which took place in the battery 
was retarded. below certain critical temperatures. In service 
it was necessary to prevent th» electrolyte temperature from 
falling below these critical values. With a battery box well 
closed пр. a wazgon taken out of a garage in which the tempera- 
ture had been kept at 65 deg. could stand idle in the street at 
an air temperature of about 7 deg., with a light breeze, 
for a period of four hours before the electrolyte dropped in 
temperature to 55 deg., below which the vehicle might become 
stalled if a large current were required. Mr. Holland claimed 
that tho few cases where trouble was experienced with pleasure 
vehicles were invariably m cold localities, the conditions 
usaally being that the battery was charged about once à week 
in a public garage and in the meantime was kept in an unheated 
shel, being used only for very short runs. In such cases as 
this, heating units should be installed inside the batterv com- 
parauent, to be operated bv the battery during the idleness of 
the vehicle. As soon as the battervw as put in use for propelling 
a vehicle it would warm itself. The alkaline storage battery 
had heen at a great disadvantage because of vehicle practice 
standardised by the older lead battery. Unsuitable motors, 
low-rate charging apparatus, and ventilated battery compart- 
ments had been the principal hindrances, but these were 
gradually being overcome by progressive manufacturers. 
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1,650-Volt Direct Current Railway.—1t is reported in 
certain Continental journals that an electric railway working on 
direct current at а pressure of 1,650 volts will shortly be set to 
work in Hungary. The overhead system will be used, and there 
will be four motors on each car, permanently connected in 
series ш two pairs. A motor generator on the cars will furmish 
current at a low voltage for lighting. 


Graphite as a Lubricant.—In an interesting account of 
his work, delivered before the Faraday Society last Wednesday 
evening, Dr. E. G. Acheson referred to the probable exhaus- 
tion of the supplies of lubricating oil within a comparatively 
short period. It was therefore important that a substitute 
should be found. For this purpose ^ deflocculated " graphite 
in water has been found perfectly satisfactory, and water with 
this extremely finely divided graphite loses its property of 
rusting steel. Опе ounce of graphite is used in five gallons of 
water. Dr. Acheson mentioned that one of the transit com- 
panies of New York was saving 3,000 gallons of oil per month 
by the use of this lubricant in their power stations. 


‘Current Topics. i 
Subjects of current interest dealt with in this issue include 
the following :— | x 


Mr. H. J. S. Heather contributes an article entitled “ Note on the 
‘Use of Induction Motors for Driving Winding Engines." 

Dr. R. A. Houstoun continues his series of studies in '' Light 
Production," considering this week ‘‘ Metallic Filament Lamps." 

We commence a long article describing the Telefunken system of 
wireless telegraphy. 


A description is given in this issue of the new Opera House, which 
is to be opened in London next week. 

The extraordinary general meeting of members of the Institution 
of Electrical Engineers on Thursday last week was formally adjourned 
to a date not earlier than the 30th inst., and an informal discussion 
on the proposed new Articles of Association then took place. We 

give an account of the discussion, and also refer to the new Articles 
in our Leading Article. A further informal meeting is to take place 
on Thursday, 16th inst. 

At the meeting of the Institution last night a Paper by Mr. W. T. 
Taylor. on “ Modern High-voltage Power Transformers in Prac- 
tice, with Specie) Reference to a ‘T` Three-unit System.” was read 
by Mr. J. Е. С. Snell. | 

At the meeting of the Manchester Local Section of the Institution 
on Tuesday last. Mr. В. J. Roberts read a Paper on " The Mecha- 
nical Design of Direct-current ''urbo-generators." 

Col. P. G. von Donop's report to the Board of Trade on the recent 
serious accident on the London County Council tramways near 
Lewisham High-road has been issued. The derailing of the car is 
believed by Col. von Donop to have been due to thesudden locking of 
the wheels when running round the curve; and the onl y recommenda- 
tions made by him are that the position of the stop-post should be 
altered and that steps be taken to ensure that drivers of cars should 
bring their cars to rest before passing it. 

The Finance Committee of London County Council has reported on 
the subject of electricity supply loans in London. 


The Streets Committee of the City Corporation (London) have 
recommended the use of both electric and gas lamps for public 
lighting. About an equal number of each are to be employed, and 
overhead suspension is to be adopted wherever possible. 

Municipal Loans.—An inquiry was held last week into the 
application of Wolverhampton Council for permission to borrow 
£11,000 for their electricity department. 

London County Council have sanctioned а loan of £15,700 to 
Stepney Council for electricity supply purposes. 

Legal.—During the week the Court of Appeal has heard arguments 
in the appeal by the British Westinghouse Co. against the award 

in the arbitration proceedings as to the turbines supplied for the 
Lot's-road (London) generating station. 


OBITUARY. 


Phor. GEORGE CHRYSTAL.—We regret to record the death of Prof. 
George Chrystal, professor of mathematies in the University of 
E linburgh, which occurred on Friday last. The deceased was in his 
6lst year. Prof. Chrystal was born at Kingoodie in March, 1851, 


6 
and received his early education at the Grammar School, Aberdeen 
Thence he passed to Cambridge, where he became second wrangler, 
obtained the Members’ Prize for English and also а Smith's prize 
for mathematics. He was elected a fellow of Corpus, and thence 
passed to the professorship of mathematics at St. Andrews in 1877 
Two vears later he accepted the mathematical chair at Edinburgh, 
Since 1901 he has been secretary of the Royal Society of Edinburgh. 
in whose activities he took the greatest interest. To electrical 
engineers he will be best known for his work in connection with the 
ninth edition of the ‘* Encyclopædia Britannica," in which he wrote 
the articles on electricity and magnetism. He is also celebrated as 
the author of a work on algebra, which caused the methods of teaching 
the subject to be revolutionised. On Wednesday it was announced 
that the King had been pleased to award Prof. Chrystal a Royal 


„ч 


Medal of the Royal Society. 


Dr. St. LINDECK.—We also regret to record the death of Dr. St. Lin- 
deck, member of the Phvsikalische Technische Reichsanstalt, which 
occurred at Charlottenburg on October 21st at the early age of 47. 
The deceased will be well known to readers of TAE ELECTRICIAN for 
his connection with the '' Zeitschrift für Instrumentenkunde.” the 
editorship of which he had held since 1895. Не became one of the 
staff of the Reichsanstalt on its formation in 1887,.2nd there directed 
the testing of “‘ weak current " apparatus. The comtroversy which 
recently took place in our columns between himself and the autho- 
rities at the Bureau of Standards, Washington, regarding the effect 
of humidity on the constancy of manganin coil resistance standards 
will not be forgotten, while he also took a leading part in the pro- 
ceedings of the International Conference on Electrical Units and 
Standards in 1908. 


We are glad to be able to state that Dr. В. T. Glazebrook. who his 
been seriouslv ill with tvphoid. is now making satisfactory progress. 

Mr. H. V. Browne. the Direct Spanish Telegraph Co.'s superinten- 
dent at Marseilles. has accepted his nomination as honorary member 
of the British Chamber of Commerce for Spain, of which he was the 
first president. 

Mr. E. Dormann. A.M.I.E.E.. chief engineer of the Aron Electricity 
Meter (Ltd.), is leaving next week to take up an Important appoint- 
ment in Sweden. 

It is announced that Mr. Dolivo-Dobrowolsky. at present manager 
of the apparatus works of the Allgemeine Elektrizit ‘ts Gesellschaft 
in Berlin. has been awarded the honorary degree of Doctor of En- 
gineering of the Grand Ducal Technical High School at Darmstadt. 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited by the Federal Public Service Commis- 
sioners, Melbourne, from persons qualitied to fill the position of 
assistant electrical engineer in the Postmaster-General’s Depart- 
ment. Salary from £520 to £600 per annum. Applicants must have 
had sound educational training and subsequent practical experience 
in electrical engineering. preferably in sections connected with aerial 
or underground line construction, telegraph and telephone systems. 
Applications must be in by Feb. 1, 1912. See also an advertisement. 


Bispham-with-Norbreck Council require an electrical engineer to 
take charge of their new electricity works. Applications to the 
Clerk by Nov. 13. 

South Shields Corporation invite applications for the appointmen* 
of electrical engineer of the Corporation's electricity undertaking. 
Applicants must have had experienee as chief engineer or assistant 
engineer of electricity works on the h.t., a.c. system for lighting and 
d.c. for traction and power. Salary £40) per annum. Applications 
to the town clerk, Mr. J. Moore Hayton. by 10 a.m. of Nov. 22. See 
also an advertisement. 

A large electrical firm advertise for а chief of their switchboard 
department. See an advertisement. 

A‘premium pupil is required at a municipal electricity works. See 
an advertisement. 


Mr. А. С. Н. May. electrical engineer of the Wonthaggi (Victoria) 
electric lighting scheme. has been appointed resident engineer for 
Victoria of the Inverell Light & Power Co. 

Мг. J. MoK. Jeffrey, who acted in a similar capacity in con- 
nection with the Victoria Falls Power Co.. has been appointed 
assistant civil engineer to the Hydro-Electric & Metals (Ltd.). of 
Tasmania, 
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INSTITUTIONS AND SOCIETIES. 

Physical Societys Annual Exhibition.— This Exhibition will be 
held on Tuesday, December 19th, and will be open both in the 
aftemoon and evening. 


Students’ Section of the Institution of Electrical Engineers.—We 
are informed that the first meeting of the session will be held on 
Wednesday, November 15, in the Institution lecture theatre. 
at 7:45 p.m. The opening address will be delivered by Mr. С. P. 
Sparks. Those who are not vet members of the Students’ Section. 
but who would like to be present at this meeting, are requested to 
communicate with the hon. secretary, Mr. D. Betts, 3, Fordwych- 
road, London. N.W. 


Dick, Kerr Engineering Society. — The programme of this Society 
for the 1911-1912 session includes the following :— 

1911 : Nov. 13, " The Thury System as applied to a Winding Scheme.” 
by Мг. B. A. Tubini: Nov. 27, " Some Notes on Gyroscopes," Бу Mr. 
Н. A. Сох; Рес. 18. " Foundry Practice," by Mr. А. E. Howell. 

1912: Jan. 8, " D.C. Controllers,” by Mr. J. Bevey ; Jan. 29, “Н.Т. 
А.С. Transmission," Бу Mr. G. А. Juhlin; Feb. 12, eeture by С. J. 
«Gibbs, M.I.E.E.. M.LM.E.; Feb. 26, High Tension Phenomena," by 
Mr..G. H. Fletcher; March 12, “ Materials used in the Construction of 
Turbine Rotors,” Бу Mr. S. Maurice ; March 26, “ А High Tension D.C. 
System," by Mr. A. L. Coward. 


Royal Institution. —The 86th Christmas course of juvenile lectures. 
founded at this Institution in 1826 by Michael Faraday. will be 
-delivered this year by Dr. P. Chalmers Mitchell. F.R.S.. secretary 
of the Zoological Society. his subject being ' "The Childhood of 
Animals." The lectures will be delivered on the following dates at 
З p.m. : December 28 and 30, 1911, January 2, 4, 6 and 9, 1912. 


Institution of Electrical Engineers.— At the opening meeting of 
the session of the Institution of Civil Engineers last Tuesday evening 
а deputation consisting of Mr. S. Z. de Ferranti, president of the 
Institution of Electrical Engineers, Mr. R. K. Gray. past-president. 
Messrs. W. Duddell, F.R.S., W. H. Patchell, J. F. C. Snell and Major 
W. А. J. O'Meara., C.M.G., vice-presidents, Mr. Robert Hammond. 
hon. treasurer. and Mr. P. F. Rowell, secretary, presented to the 
council and members of the Institution of Civil Engineers an illu- 
minated address of thanks, as follows, on behalf of che Institution of 
Electrical Engineers :— 

* We, the President, Council and Members of the Institution of Elec. 
trical Engineers, desire hereby to express to the [Institution of Civil 
Engineers our deep sense of gratitude for the privilege so. generously 
granted to us from February, 1872. to April. 1910. of holding the ordinary 
meetings of this Institution, more than five hundred in number, in the 
Hall of the Institution of Civil Engineers, 

“The hospitality extended to us during this long period. of thirty- 
eight years has conferred a material and lasting benefit on the develop- 
ment of the electrical profession, and will always be held in our memories 
with sincere appreciation and. thankfulness.” 


Junior Institution of Engineers.—4At the recent annual genera! 
meeting of this Institution the serutineers reported that the election 
of officers, &c., had resulted as follows :—Chairman : Mr. W. T. 
Dunn.  Vice-Chairmen г Messrs. S. Bylander апа Perey L. Young. 
Librarian: Mr. S.V. Cooke. Hon. Auditors: Messrs. H. N. Gray and 
W. D. MacPherson. Members of Council: Messrs. D. N. Hunt, J. B. 
Knowles, Reginald Krall and J. J. Page. Provincial Members of 
Council: Messrs. В. Hocklv. E. King. В. H. Parsons, E. W. Porter, 
T. P. Hosegood, А. К. Croad, W. E. Lilly and H. F. Hunt. 


Royal Society.—The following were among the Papers read at 
the meeting of this Society yesterday afternoon: “ The Spectrum 
of] Вогоп. by Sir W. Crookes. O.M.. (For. Secretary В.5.); "A 
Chemically Active Modification of Nitrogen. produced by the Electric 
Discharge..—11.," Бу the Hon. В. J. Strutt. F.R.S. ; “ Production 
of Solid Oxygen by the Evaporation of the Liquid." by Sir J. Dewar. 
F.R.S.: and “Оп the Gaseous Condensable Compound. Explosive at 
Low Temperatures, produced from Carbon Disulphide Vapour by 
the Action of the Silent Electric Discharge.—11.," by Sir J. Dewar. 
F.R.5., and Dr. Н. О. Jones. 

We understand that the King has been pleased to approve of the 
award of a Royal Medal to Prof. George Chrystal (since deceased). 
of Edinburgh, for his researches in mathematics and physics. Other 
awards of medals in the Society's gift have been made as follows :— 
The Copley gold medal to Sir George Darwin. K.C.B.. F.R.S.. of the 
University of Cambridge. for his astronomical researches ; the Davy 
gold medal to Professor Н. К. Armstrong. F.R.S., for his chemical 
investigations ; the Hughes gold medal to Mr. C. T. R. Wilson. F. R.S., 
of the University of Cambridge. for his electrical researches. 


Royal Society of Arts.—' The Royal Society of Arts begins its 158th 
session on Wednesday, November I5th, with an address from Lord 


— 


Sanderson. С.С. B., the chairman of the Council. Five meetings are 
announced before Christmas, at which Papers will be read on * The 
Etheiency of the Aeroplane.” by Mr, А. E. Berriman. and on ^ London 
Transport." by Mr. W. Yorath Lewis. Four Cantor lectures on 
* The Carbonisation of Coal" will be delivered by Prof. Vivian 
Lewes. and two juvenile lectures оп“ Soap Bubbles " will be given 
in January Бу Mr. €. V. Boys. F.R.S. А long list of l'apers for the 
meetings to be held after Christmas is also published. 


ARRANGEMENTS FOR THE WEEK. 


PRIDAY, November 10th (to-day). 
PuysicaL SOCIETY. 

6 p.m. Meeting at Finsbury Technical College, Leonard.street, 
City-road, Е.С. Agenda: “ Reflecting Polariscopes for the 
Study of Optical Stress in Materials," by Profs. S. P. Thompson, 
F.R.S., and E. G. Coker; ‘ The Effects of Holes and Semi- 
circular Notches in the Distribution of Stress in Tension Mem. 
bers " (demonstrated by polarised light), by Prof. E. С. Coker; 
(a) “А Surface.tension Phenomenon,” (b) ©“ Temperature Rise 
in Drops as they Part," and (c) " Temperatures of Equidensity 
of Liquids," by MrfC. R. Darling. and (a) '' Exhibition of a Large 
Harmonograph," (5) '* Physiological Effect of an Alternating 
Magoetic Field,” and (с) “ Demonstrations of Acoustical 
Experiments, New and Old," by Prof. S. P. Thompson, F.R.S. 

SATURDAY, November 11th. 
BIRMINGHAM AND District ELECTRIC CLUR. 

7 p.m. Meeting at the Colonnade Hotel, New-street, Birmingham. 
Paper on `* Light and Illumination," Бу Mr. H. Wheat. 

MONDAY, November 13th. 
INSTITUTION OF Post OFFICE ELECTRICAL ENGINEERS. 

6 p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, W.C. Paper on " Departmental Contracts,” by 
Mr. W. 8. Mountain. 

GRADUATES’ ASSOCIATION OF THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
8 p.m. Meeting at Storey's-gate. Paper on “ Modern. Locomo- 
tives,” by Mr. J. Brander. 
TUESDAY, November 14th. 
INsTITUTION OF Civit, ENGINEERS. 

8 p.m. Meeting at Great George-street. Papers on “ The Loch 
Leven Water-power Works.” Бу Mr. А. H. Roberts, and on 
“Phe Hydre-electrie Plant in the British. Aluminium Com. 
pany s Factory at Kinlochleven,” by Mr. F. B. Sonnenschein. 

ScoTTINH SECTION OF THE INSTITUTION oF ELECTRICAL ENGINEERS. 

Spm. Meeting at 207, Bath-street, Glasgow. Inaugural Address 

by Mr. К. А. Newington. 
WEDNESDAY, November 15th. 
YORKSHIRE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 pom. Meeting at the Hotel Metropole, Leeds. Inaugural 
Address by Mr. T. Harding Churton. 

MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 

7:30 p-m. Joint meeting with the Liverpool Engineering Society, 
at Liverpool. Paper on “ The Function of the Laboratory in 
the Training of an Engineer," by Prof. E. W. Marchant. ` 

STUDENTS SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 

7:45 p.m. Meeting at the Institution, Victoria. Embankment. 

Inaugural Address by Mr. С. Р. Sparks. 
THURSDAY November 16th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

$ p.m. Special General Meeting at Victoria: Embankment, W.C, 
Informal Discussion on the proposed new Articles of Association. 

PRIDAY, November 17th. 
ILLUMINATING ENGINEERING ЗОСТЕТУ. 

8 p.m. Meeting at the Royal Society of Arts, John-street, Adelphi. 
Report on the Progress during the Vacation, by the Honorary 
Secretary, and Paper on “ Notes on the Design of Motor Car 
Headlights,” by Dr. Н. В. В. Hickman. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Col. H. M. Leaf. 
The following orders have been issued for the current week :— 
Monday, November 13th, * A" Company.—Lecture by Major Le Ros. 
signol on “ Switchboards and Paralleling Dynamos.” Company 
work, 7 p.m. to 9:30 p.m. 
Tuesday, November 14th. `В” Company.—Same as “ A ” above. 
Wednesday, November 15th.—(Gymnastic Classes, 7 p.m. to 10 p.m. 
Thursday, November 16th, “С” Company.—Lecture, 7 p.m. Tech. 
nical Work and Infantry Drill, 8 p.m. to 10 p.m. 
Friday, November l7th, * D" Company.—Lecture, 7 p.m. Tech. 
nical Work and Infantry Drill, 8 p.m. to 10 p.m. 
Saturday, November 18th. —Social [Club Annual Dinner at 7:30 p.m., at 
the Café Мошео. 
There will be a week-end mobilisation camp at Dover on Saturday, 
ood ber 9th, for“ A" and " B " Companies, leaving Victoria Station at 
:30 p.m. 
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commutator, whence it is driven by a fan up to the stator end wind- 

THE MECHANICAL DESIGN OF DIRECT-CURRENT | ings. and во out through the top outlet. i j 
TURBO-GENERATORS.* The E ined of loss in а turbo-generator 18 generated in the 

rotor, and too much fan, although increasing the total quantity of air 

ВЕ driven through machine, increases the losses and provides up heat 

to be dissipated ; and the aim of the mechanical designer should be to 
get the greatest quantity of air through that part producing greatest 

loss, with the expenditure of least power. 

With large alternating-current turbo-generators it is now common 
practice to clean and scrub the air before it is introduced to the 
machine. With direct-current machines these precautions are not 
so necessary because of the lower generating voltage, but it is not 
advisable to use the engine-room atmosphere for ventilating pur- 
poses, as it contains so much steam and oil in suspension. И is now 
usual to find dust screens fitted in the air ducts to turbo-generators. 
Although these are to a certain extent expensive and troublesome, 
thoy are perhaps the simplest and cheapest remedy we have for keep- 
ing the machine clean. It has been suggested to make the machines 
simply totally enclosed, and to cool them either with a water jacket 
or with a carbon dioxide or ammonia freezing plant. These schemes 
are more complicated and costly, as & rule, than any dust screen 
would be, and certainly more dangerous. 

To cool large transformers it is usua! to piss the transformer oil 
though a cooling system of water pipes. It appears practicable to 
pass the cooling air of a generator through a similar system, which 
might conveniently be placed under the generator, and so use the 
same air over and over again without it being contaminated with ex- 
ternal air. This scheme, however. would generally be more ехреп- 
sive, though less troublesome, than a dust screen, but is particularly 
adaptable for а separately driven fan. 


Summary.—The author discusses some of the mechanical difficulties 
experienced with direct-current turbo-generators, and suggests methods 
for removing them. He considers that the mediocre performance of 
these machines in the past has been due to inadequate comprehension of 
the mechanical problems. 


. The latest type of electrical machine is the high-speed or turbo- 
generator. Although the first turbo-generator built was a direct- 
current one, progress with these machines has not been as great as 
might have been expected. The most common defects are found in 
the collecting gear, and take the form of sparking, which is not neces- 
sarily an electrical defect, and may arise from : (a) Unsuitable brush- 
gear or collector; (b) want of balance generally ; (c) unstable con- 
struction of commutator. 

The first of these may be caused by the transmission of vibration 
from other parts of the machine, from insufficient or too much pres- 
sure on the brushes, or even from an unsuitable brush-holder that 
permits the brushes to rock. 

The second is possibly caused from movement of some part of the 
rotor after original balancing. Further, it may be due to insufficient, 
care having been originally taken in belencing each unit of rotor 
before assembling, which possibly шоу mean an eccentric displace- 
ment of the commutator surface to obtain good balance. А possible 
cause of this trouble is also the critical speed being too near the run- 
ning speed (this is very seldom seen in recent machines). 

As to (c). by unstable construction of commutator is meant insuffi- 
cient strength to hold together when running, or to remain true to its 
original axis of revolution after а period of running. This is seen by 
the rising of the insulating mica segments between bars, and may be 
due to defective mica, or to the movement of one or more of the 
shrink rings ; or even to the failure of the support of the com- 
mutator bars, necessarily of some insulation, to stand the 
various expansion strains or the grinding action or flexure of 
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the shaft relative to commutator. е "Em | pp 

Another common defect is found in the insulation, It is à С 2 | 
noticed that all high-speed machines. especially with forced зз, ту т тыы | 9» 
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ventilation, rapidly accumulate dirt or soot, frequently where Uo "N = ZZ] ar. 
it is impossible to clean, either by blowing or brushing. On | 
direct-current machines it is impossible to do without 
exposed conductors, and this dirt accumulates and possibly LÁ a 497 
bridges the creepage surface, Again, the insulation may not SS Wa - | 
be strong enough to stand the mechanical stresses put upon it. | 
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The bands are another frequent source of trouble, and this 
trouble is the most disastrous of all. 'The bands over the arma- 
ture end windings, whether of wire, forgings. or castings. sometimes 
break. A broken or bent shaft seldom occurs excepting after a burst. 

Practically the only defect in the stator is in the insulation.as the 
forces acting upon the stator conductors, due to а short-circuit, are 


A 
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not so great as are found in the alternating-current turbo-gencrator. 
rie, 1. 


Stator or Field Magnet.—The design and construction of this part 
is one of the simplest details of this class of machine. Broadly speak- 
ing, there are two types of stators commonly used—viz., those with 
laminated, and those with solid or cast yokes. These may be sub- 
divided into three groups by the styles of windings used—viz., the 
distributed or Deri compenssting winding. the interpole compensating 
device. and the use of interpoles and distributed compensating wind- 
ings. The latter combination generally finds most favour in this 
country with solid cast magnet system, and laminated pole-shoes 
which carry the compensating winding: in slots punched in them. 
The whole design of carcase must, of course, conform to the scheme of 
ventilation used. 

Ventilation.—Forced ventilation of some sort is necessary with 
turbo-generators, because of the larg» loss occurring in a small bulk ; 
and owing to the high peripheral speeds employed, tota! enelosing of 
the machine greatly reduces the noise caused by the high air veloci- 


The quantity of air generally used for cooling purposes is 80 to 100 
cubic ft. per minute per kilowatt loss ; and, of course. where the com- 
mutator is separately cooled the commutator losses are excluded. 
The power required for fans and air friction is generally a large pro- 
portion of the total loss. The Paper contains a table giving the cus- 
tomary fan losses for various sizes of machines with the general 
scheme of ventilation mentioned above. The power required by the 
fan varies from 4 kw. to 18 kw. as the tota! output increases from 
100 kw. to 750 kw. 

An improvement in fan loss might possibly be secured by doing 
away with radial ventilating ducts in rotor and merely using axial 
ducts, as shown in Fig. 1l. The adoption of this or a similar scheme 
would mean a reduction in fan loss of 1 to 1} per cent. Further, & 
still greater reduction might be obtained by discarding inefficient 
fans on rotor and using a more efficient separately driven fan. 


ties. The radial ventilating ducts in the гг core must not be |  Shaft.—Nowadays the accurate ca!culation of the critical speed of 
placed directly opposite similar ducts in the pole-faces, as whistling | tha shaft no longer offers any great difficulties. There is, however, 
or shrieking is the inevitable result. one uncertainty, which is offered by the necessary factor to be allowed 


The ventilating scheme usually mot with entails the entrance of air : fora rigid or self-aligning bearing. It is the author's experience that, 
at the back end (away from commutator) by means of fans affixed to — excepting where a shaft is continuous, all bearings should be treated 
rotor at that end. Part of the stream of air goes direct to the stator | дз self-aligning. The reason for this is that the running clearance n 
and thence out through the top outlet ; whilst th» greater part goes ! & forced lubrication bearing is generally so large as to prevent the 
through into the rotor by axial ducts in core along the shaft. Part of bearing having any influence upon the critical speed of the shaft. 
this stream goes out through the radial ducts in rotor and stator and A well-forged axicateolshaft в generally good enough for this class 
thence out ; whilst another is drawn through the rotor соге right toth> | of machine. The weakest place is usually in the journal, and it 18 

* Abstract of a Paper read before the Manchester Local Section of th> , the size of journal that fixes the quality of steel, which is also fixed 
Institution of Electrical Engineers, | by whether the generator runs above or below its first critical speed. 
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"The ultimate strength should he from 35 to 40 tons per square inch. | advantages of a solid shewth » 


and the elastic limit 25 to 30 tons per square inch. The carbon 
should be 0-14 per cent., and selphur and phosphorus less than 0-035 
per cent. each. Owing to the tendency of long shafts to warp during 
turning it is desirable to anneal them carefully before the finishing 
‘cuts and grinding are attempted. 

The whole art of balancing can only be learnt and not taught. 
For the purpese of balancing, the author prefers very rigidly fixed 
bearings with:ample clearances round the shaft to any form of spring 
controlled or-sliding bearings, as these latter have an unfortunate 
h»bit of setting up vibrations of their own. Before assembling th» 
rotor, the different parts should be separately balanced by them- 
selves; but too much care in this ia frequently thrown away, as the 
rotor windings are often imegular and have а greater influence upon 
the balance than other раш» of rotor. 

Hotor.—The core is always of stampings, and in complete circles. 
Neglecting toeth stresses, the stresses oecurnng in these discs are 
similar to those occurring in disc flywheels, and are capable of similar 
treatment. Tho maximum stress is alwavs at the centre next to the 
shaft. The care should therefore be во fixed to shaft that it cannot 
become loose. Shrinking the plates on the shaft may increase the 
core losses, and stampings cannot satisfactomly be pressed on. How- 
ever, this may be overcome by suitably designing the shaft and core 
80 that the diametrical strains of shaft and core are equal, 

Slotted cores.are now almost universally adopted, and the use of 
wooden or fibre wedges in slots is most general ; but with the higher 
peripheral speeds this means a great depth of wedge, which can be 
accounted some loss of utilisation of material. To reduce this depth 
‘ОЕ wedge it is customary te half-close the slots and thus reduce the 
span of weige. 

Sometimes metal wedges insulated from the core are used, and 
perhaps this is a atep in the right direction; but not only are they 
difficult to drive вю place, but the eddy currents induced in them 
must mean воте increase im total rotor loss. What is 
needed is a hard, tough ansulating non-hygroscopic 

material that can be machined to fit slots. А solution 
‘may be found in theyise of wedges formed of a combina- 
tion of metal and insulating fibre after the manner of 
‘reinforced. conerete. 

The rotor emi connections are usuelly of the ordinary 
‘diamond or barrel ty pe tightly packed together on top 
of the winding drums. At the back end of the arma- 
ture there is no need for any exposed connections. 
At the commutator end, however, this is not attainable, 
because of the lange number of commutator risers which 
are of necessity exposed ; and this place is the weakest 
of all for insulating purposes. Where the conductors 
Jezve the support of the winding}drum there is a high 
velocity current of uir which will deposit dirt repidly 
into amy corner or eddy. The result to be obtained 
here is not only a sufficient creepage surface, but tha elimination 
of all carners or ledges where dirt might colleet. 

Series armature windings are seldom used bec;use of the high 
current value per conductor. Equalising connections are used for 
the following reasons: (л) No absolute reliance ean be pleced upon 
the axis of rotation coinciding with the exis of sh2ft. (6) It is well 
known thet whereas the shaft remains bent to the line of deflection 
before the first critica! speed № reached, it afterwards becomes 
Straight, thereby raising the rotor. (с) During the setting of arma. 
ture in field the ermature is necessarily stetionary, and when 
running the pressure of the oil in bearings raises the shft off the 
journa]. 

Thus it is seen that equalisers are absolutely necessary with a field 
of more than two poles. They must be well insulated, and should not 
show the bare conductor, upon which dirt may collect. They must be 
very rigidly tixed and supported, lest thay should move and so cause 
unstable balance and hrm to the insulztion. Sometimes they are 
built in es part of the commutator, 2nd sometimes arranged under the 
commutator end winding with connections taken to the commutator 
risers. The best position, to the author's mind, is at the back end 


under the band. The equelisers are made of complete rings of copper . 


with projected tzgs that are sweated on to the armature conductors. 
The whole (Fig. 2) is first firmly packed up with insulating strips of 


Presspzhn or fibre and than bended, which holds everything abso- | 


lute!y rigid апа well covered up. 

The rotor end-plates and winding supports should be of some 
non-magnetic materia!, to reduce eddy currents set up by the field 
around the armature conductors, They should be shrunk on to the 
shaft, the same argument cpplying here as for the armzture core. 

Banding or End. Winding Sheaths.— There are many different 
opinions as to the relative merit of wire bends and solid meta] rings 
for taking the centrifugal forces of the end armature winding. The 


=. 


Segments lie parallel to the axis of the cylinder. 


169 


re not many, and bevond being able to 
retain its shape more ez Шу under an inequality of loding, and 
being in one piece and looking more like an engineering job. there ia 
little to he s-id in its favour. lta defects zre meny. First, it must 
be shrunk on, and once on it is not easily taken off if there is move- 
ment of winding noticed. Secondly, аз it is put on hot znd slid over 
the winding, there is nothing to show if the insulation remains as 
perfect as one could wish. Ап even quality of metal is uncertain, 
snd so is the loading ; whilst it is uncertain if it holds the winding 
down hard againet the winding drum. 

The edvantages of wires are аз many. Its uniform quality can 
usually be guaranteed. and a flaw can be noticed when put on. The 
winding on the band in no way disturbs the insulation underneath, 
and at the same time presses each individual conductor down hard 
into its place, and so gives less chance of movement. If there is a 
possible excessive local stress, the material can be of à more ductile 
nature than is obtainable in the solid rings. 

The disadvantages with wire are that it takes longer to put on, and? 
that the ends need to be firmly anchored. The first is set off by the 
ease with which it may be taken off and put on again, and the latter 
point is not one of great difficulty. Even during a burst the wire is 
superior to the solid ring ; for if the wire does burst it comes off in 
small pieces which cannot do much damzge; but if the solid ring 

bursts it will probably break the stator end shields, and there is no 
telling where its travels may end. | 

It is not advisable to use round wire for the bands, as it has a 
amaller space factor than square or rectangular wire, and if it is of 
greater section than No. 16 gauge, the ends will need to be mechanic- 


is far easier to handle. 
winding, the analogy is scarcely that of the wire gun where the wire is 
wound upon a solid base and the tension increased from the inside to 
outside. With the winding of wire upon insulation the reverse should 


| ally anchored, in which case a rectangular section, say, py in. x фи... 
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be the process һесзизе of the vielding Бодо, and further a break in the 
wires is to be preferred on th inside where it cennot get loose to the 
outside, when it would make al] come loose. А burst band is, how- 
od not n caused by the weakness of the band itself. but may 
e th? result of an arc starting in the windi j 
the band or part thereof. ý en шш: iE 
Commutators, —Th^ ordinary vee-ring commutstor has been ve 
successful on th^ ordinary -speed machines, but it js doubtful if it has 
ever been successfully built for turbo-speedy, Indeed the shrink- 
ring type of construction hz; found favour for very long commu- 
tutors upon norms! sped machines, 
There are two types of commutator, tha axial and the radial face 
The latter is a splendidly conceived design, but offers some different 
aspects of design, and is essentially easier than that of the axial f. 
They both, however, offer th^ same problem in mounting : arid the 
axi?! commutator only is considered here. i 
The building and construction of these commutators call for great 
care in workmanship. The segments after Proper preparation are 
assembled in jigs in the usual manner, whilst care is taken that the 
The insulating 


segments contain as a rule a quantity of superfluous varnish, and this 
is got rid of by successive bakings and tightening of | 


then shrunk on end tha whole cylinder is machined whe 
mounted upon the rotor. 


It is most important in choosin icani 
g the micanite segments to et the 
às free from superfluous varnish as is practicable, It has bs pc 
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With regard to the tension on the wire when - 
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posed to use pure mica strip and to use several pieces рот segment to 
avoid the high cost of large picces. This should produce good results, 
but would necessitate greater care in assembling, There has re- 
cently been put upon the market a form ef micenite that hes no 
varnish in its composition, and although dearer, is much to be 
preferred to the ordinary quality. This miccnite is stoved at a 
red heat during its process of manufacture. In designing а com- 
mutator we must see that there is always sufficient. tangential 
pressure between copper segments to retain a unit of mica, 

The micanite insulating bands under the shrink rings should pre- 
ferably be built of strips of segments of pure mica of 20 to 30 mils 
thickness. "The use of shellac or other varnish as a binding material 
is to be deprecated, as it only introduces an additional vielding sub- 
‘stance for the ring to shrink upon. 


generally high enough to make the varnish soft and plastic. 
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The. author next considers the theory of construction of commu- 
tutors, taking first the simplest practical commutator, a two-ring 
with a ring at each end of the segments. As the rings are shrunk on, 
there will be a hoop tension therein, and a corresponding reaction or 
hoop compression in the segments. This compression stress may be 
‘resolved into a series of radial forces tending to drive each segment 
‚ out again. Further, this stress is not necessarily limited to that por- 
tion of the segments immediately under the ring. but is distributed 
along the segments. Hence, as there is a force pushing each segment 
out ашып, and as each segment is not absolutely rigid. it will bend, 
and thereby lower the compression stress at cach. point. proportion- 
ally to the deflection. The maximum load is at the ends. where 
there is no deflection, and the minimum at the middle. The line of 
deflection of any approximately evenly loaded beam of even section 
approximates to а parabolic curve, so that practically we shall not 
be much in error if we assume thet the degree of loading follows in 
every case the similar curve. 

The author proceeds to calculate the depth of bar such that the 

load in centre of span is zero, and the condition of loading min. max. 
{ог any increased value of the depth. It isa criterion cf good 

 eonstruction in а commutator that there must be no 
loosening of any part when run up to speed. И is 
necessary therefore to see that the initia! deflection given 
to the bars is always as great as that due to centrifugal 
forces. Curves are given showing the relation of the 
various quantities. 

The author shows thet im calculating the expension 

.2esses the simple crea of bers should not be used in the 
aleulations, but rethera reduced area of same correspond- 
ing to the area of load dizgrem, Also. since every bar of a 
commutator treated es è beam will contain è simply 
supported beam. we may conveniently treat all other de ign; 
comp ;retively with thet of 2 two-ring. Thus each end span of a three- 
ring commutator is equivalent to a simple beem and а cantilever 
supportiag спе end of the simple beam. 

The theoretical shrinkege allowances may be found by summing 
up the decrease in di» meter of the bers due to the maximum tan- 
gentia! pressure and the шегоазе in dismeter of the ring due to the 
expected initial stress therein. This will be found. asa rule, to give too 
small а value for the shop to work to. bees use of the unevenness of the 
mica band. or rather th» want of cireularity of the wire band over 
mica caused by uneven levering of mica: hene? something must be 
added to the values found to allow for this, as well as for the lock 
of elasticity of the miez bend end segments. | 

‚ The actual initial stress in rings тех be found by meesuring the 
strain after shrinking. This may conveniently be done by drilling a 


Under the ring there is no need 
for any binding cement ; and at the edges varnish would have little 
effect in binding the lamin: at running temperetures, which are 


| 


| 


rr es a ES 


| 


| 


i 
| 
| 


series of small holes in the sides of the rings. With some designs of 
commutators it is not possible to allow sufticient shrinkage allowance 
on the rings. "This difficulty may be overcome by using a hydraulic 
press to make the rings smaller while still hot and in plece on the com- 
mutator. Although these presses are reported to be in use on the 
Continent the author hes not heard of them being used in England. 

The supports of the commutator upon the shaft of the generator 
are important, and are generally found to have been the cause of much 
trouble. The usual method, which has many slight variations, is to 
mount the commutator upon two metal cones insulated with micanite, 
one at each end of the commutator. 

The first possible trouble comes from the expansion of the bars 
themselves, which by several heatings and coolings may ultimately 
grind the micanite to a powder. (It has been claimed that by suit- 
able selection of the taper of the cones this 18 overcome in practice.) 
Again, some designs are found with the bars not tapered. but left 
parallel and shrunk upon a uniform sleeve of micanite. This shrinking 
process is an extremelv difficult one to carry out successfully, 
and if it is not well done, the diametrical expansion of com. 
mutator will make it quiteloose upon its supporta, possibly 
sufficient to upset the balance of the whole machine. Some 
makers use a spring washer behind one of the tapers to 
take up the longitudinal expansion, but this тау be a 
danger rather thin a remedy, unless the tangent of the angle 
of taper is more than the coefficient of friction between 
micanite and copper or iron. 

Commonly, it is found that the diameter of the shaft 
under the commutator is smaller then it should. be fora 
perfect shaft. and the difference in slope of the line of 
detleetion of the sheft at the two ends of the commutator 
iseppreciahle, This causes a great grinding action on the 
mica at each revolution of machine, and is augmented. if 
there is vibration when running through the critical speeds, 
This is not eliminated: by anv selection of taper. and the 
only design the author his heard of that does eliminate 
this trouble is that of Messrs. Parsons, by which the whole 
commutator is hung bv steel dises from the shrink rings, 
à construction, however, that calls for great care in design. 

The commutator risers are generally asked to perform two func- 
tions firstly, to earry the current from winding to commutator, and 
secondly, to aet as a fan to draw air through rotor core for cooling 
purposes. The use of a separate fan for ventilation allows the risers 
to be made very tlexible, and covered by band. 

The cooling of commutators on turbo-generators is а great problem, 
and one that has lately brought forward many solutions. The neatest 
of these is Messrs. Siemens’ design, where the cooling air is brought 
through the commutator segments themselves by means of axial 
ducts therein, and drawn through by a fan placed in the middle of the 


commutator. 


Loss in watts & brush pressure. 


Brush-gear.—Current collection and commutation has always been, 
and still is; a rich field for experiment and investigation. One of the 
best published results of experiments is given in à Paper by. Messrs. 
Rutherford and Cottle.* The noticeable point obtained was the 


possible use of higher contact current densities with greater brush 
pressure for the higher peripheral! speeds. 
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Fig. 3 gives the suggested values of current density and bru :h 
pressures deduced from their. results. The 1083 per amper? 
collected was fairly regular up to a peripheral speed of 5,000 ir. 


oper minute, after which the results appezred to follow no definite 


law. 
The wearing away of the brush upon the commutator face is to be 


| expected, but it is quite common to find thit there occurs consider- 


! able abrasion of carbon against the holder itself. 


Whatever {уре of 
brush-holder is used. experience hes shown thet the brushes should 
preferably not be supported on the betring boezuse die lutter trins 
mits the rotor vibrations, which me y be greatly amplified in the brush- 
gear generally. 
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ж Jouaraal" of the Insctition of Eloctrcal Eaugneers, Vol. XLV.» 
р. 679, 1910. 
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Canclusion.--To look forward to probable improvements of con- 
atruction we see that one of the ultimate gims is the decrease in span 
between bearings. This mav lead to à reversion to the Eickemeveror 
buttortly winding for armature, with the equelisers possibly com- 
bined in th» end. connections, The сого may be mounted and the 
slot wedges constructed as suggested above. or some new material of 
construction may be found. Tho radial type of commute tor is pos- 
sib'v the n'time te generet d sign. but it will be some veers before this 
{ур genere Их edopted, 2nd in th» meontime we mey efl се groat 
imp-ovements by the use of. higher brash pressures and higher 
current d ntis 2nd periphere! speeds. X соса зор for mounting 
of commutztor is shown in Fig. $. The brash-holders ere vet very 
far from perfect, end pos ably the present e'most univers Г box-ty pe 
holder will арро for some form ef th» old levor-tvpe holder Th: 
present ventilating schemes need much improvement. cad га air- 
cooling system with а separate!y driven circule ding fin is o probe ble 
solution, 

The author is fer from taking а pessimistic view of the future of 
dircet-current turbo-generators, gad he believes that it is posable to 
moke thèm as reliable as апу other electrical machine. He is ef 
opinion thet their medioere performance in the pest hes been eiusd 
by en inedoquate comprehension of the mecheinies! problems. 

Two appendices accompiny th» Pepere Tho first. discussis th: 
detection cf @ beam of umtorm section loedod in such è mean 7 
thet the losd per unit length decreases with en incress т deflection : 
end th: sseond the deflection of g berm of uniform scetion built inct 
both ends znd losded so thet the lord por unit length hers a maximum 
volu at the points of support anda zero value at the point of greatest 
detleetion, the load decreasing between these points proportionally to 
the inerezse т detleetion. 


THE TELEFUNKEN SYSTEM OF WIRELESS 
TELEGRAPHY. 
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Commercial wireless telecraphy in Germany owed its early 
progress to two groups of workers—namelv, Prof. Braun, of 
Strassburg. on the one hand, whose wireless telegraph company 
became amaleamated with Messrs. Siemens & Halske, and. on 
the other hand, Prof. Slaby and Count von Arco, who were 
associated with the Allcememe Elektneitats-Gesellschaft (more 
generally known by the abbreviation 7 A.E.G.7).— Both these 
companies carried on a business in wireless telegraphy, but in 
1903 the advantages of conseldation became evident. and the 
two companies combined to form the Gesellschaft für drahtlose 
Т. legraphie m.b.H., Berlin. Thenceforth this Company sup- 
plied stations based on the combination of the Brann-Siemens 
and Slaby-Arco systems, and the resulting system became 
fa:niliar under the shorter name " Telefunken." Аз was only 
to be expected, this amalgamation of interests produced а 


rapid development. 


funken Company (to use an abbreviated title) to give а com- 
plete account of the “ singing spark " system and the apparatus 
with which the Telefunken stations are equipped. 

Up to the vear 1907 the slow spark was used by the Company 
(that is; about 20 sparks per second), but in that vear the spark 
frequency was raised, with the result that the range of existing 
stations became approximately doubled. Since that time, 
however, а furiher great change has been introduced һу using 


In what follows we are able. through the courtesy of the Tele- | 
| 
| 
| 
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" singing quenched sparks." 

It is well known that when two oscillating circuits are coupled 
tocether, the energy sways backwards and forwards from one to 
the other, and that each circuit emits waves of two frequencies ; 
and this leads to serious inefficiency in practice with the usual 
spark, because only one of the two frequencies can be utilised. 
In 1906 Prof. Max Wien coniributed an tinportant article to 
the * Physikalische Zeitschrift.” in which he showed that if the 
oscillations in the primary circuit were stopped as soon as the 
secondary circuit was oscillating, the latter would continue to 
oscillate at Из natural period, and would therefore emit waves 
of only one frequency. А much higher efficiency is, therefore, 
to be expected with the " quenched spark " than with the 
ordinary spark. 

What takes place is shown graphically in Fig. 1. The two 
top curves show a train of oscillations in the primary and secon- 
dary circuits in the case of the ordinary spark, and it is seen 


re — — 
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that a maximum amplitude in one corresponds with а minimun 
amplitude in the other. Instead of the secondary giving a 
regular train of oscillations with decreasing amplitude it oscil- 
lates with " beats,” in the same way as beats are heard when 
two notes of nearly similar pitch are sounded together, [In the 
case of such coupled circuits, by means of a wave meter the two 
waves ean be detected easily : and as a tuned station can orly 
respond to the frequeney to which it is tuned, oily one of these 
waves can be used. and thus half the energy is wasted. It ts 
true that a single wave Is obtained in the two extreme cases cf 
very tight and verv loose coupling, but neither of these afford 
a practical solution, 
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Fia. 1.— DIAGRAM oF OSCILLATIONS IN COUPLED CIRCUITS, 
(a) Ordinary Spark, (^) Querfelied 5 pars. 


In the quenched spark system. on the other hand. the spark 
is quenched as soon as the energy in the primary cirewt 18 а 
minimum and that in the secondary a maximum. Thus, after 
quenching. the primary no longer oscillates, and the secondary 
oscillates with its natural period: so that, under suitable condi- 
tions, а feebly damped train is obtained, as indicated in the 
lower part of Fig. 1. Е Я | 

In al! probability many people worked unwittingly with the 
quenched spark before the appearance of Prof. Wien's Paper, 
for the conditions for quenching are easily обе. With 
ordinary circular electrodes placed close together, or even with 
quite thin plates placed edge to edge хо as to form a small vap, 
quenched sparks are obtained and will continue so lone as the 
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Ratio of the Frequancies in the two Circuits. 
Fig. 2.—CURVES SHOWING ТИЕ IMPORTANCE OF SMALL GAPS IN 


PRODICING А SINGLE WAVE BY QUENCHED SPARKS, 
heat is conveved away rapidly enough. Аз soon, howi ver.: as 
the clectrodes become hot the spark becomes an аге (that is, the 


те is velatilised and takes part in the conduction) and 


quenching no longer occurs, Also a single wave is not obtained 
unless the spark gap is quite small, as is shown by the curves in 
Fig. 2 (due to Prof. Wien). И the gap is not very small two 
waves are obtained, both differing from that of resonance, аз 
already mentioned. 

In the Telefunken svstem the exc 


iting circuit containing the 
quenched spark gaps is coupled either directly or n 


iductively 
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to the syntonised antenna system. The coupling is made 
sufficiently close that the transfer of energy from the exciting 
circuit to the antenna takes place quickly, but, on the other 
hand, the coupling is so loose that quenching begins after the 
first “ beat ” oscillation. It is found that the most suitable 
degree of coupling is 20 per cent., whence it follows that the 
number of half waves in the primary before quenching occurs 
(being 1/k) is five. To give the best result it is necessary that 


Current in Antenna (Amperes). 


Percentage of Resonance D fect, 


note is very easy to hear. Consequently the quenched spark 


BS 


system has three main advantages :— 
1. The transmitting apparatus and antenne are small. 
2. Large ranges. 
3. High speed. 


For producing the discharge continuous current might be 
used, but this has the disadvantage that it tends to give arcs, and 
high tensions are not produced easily. Further, continuous 
current would lead to complications in the receiver, and for this 
reason alternating currents of commercial frequencies were 
also discarded. Recourse was, therefore, had to an alternator 
giving a frequency of 500 (т.е., 1,000 sparks per second). If 
there is merely one spark per half period a very good tone is 
obtamed. This point is illustrated by the oscillograph records 
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Fic. 4.— RESONANCE CURVES WITH QUENCHED SPARK FOR VARIOUS COUPLINGS AND 
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the reaction of the secondary circuit should assist the quenching 
in the primary, and for that reason the two circuits are slightly 
mistuned—namely, to the extent of about 2 per cent. The 
closer the coupling the greater must be the mistuning. In 
practice the coupling is varied until an ammeter in the antenna 
shows a maximum, and in this way two or three maxima can be 
found, but the best result is obtained with about 20 per cent. 
coupling. : 

Fig. 3 is an illustration of the effect of tuning. Here the 
primary wave was kept constant, and it is seen that the maxi- 
mum in the antenna was not obtained when the circuits were in 
tune; one occurs on each side of the position of syntony, but 
the best condition appears in this case when the secondary wave 
length is 920 metres as compared with 900 for the primary. 


Bad Tone 
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Fic. 5.—OSCILLOGRAPH RECORDS OF GOOD AND BaD TONEs. 


In Fig. 4 are given resonance curves of the primary, when the 
secondary wave length is kept constant, for different couplings 
and primary wave lengths. It will be noticed that the primary 
wave is of practically the same length as the secondary wave 
for a very loose coupling, but there is an increasing difference 
as the coupliny is made closer. The curves in this figure are 
not symmetrical because the wave meter readings were merely 
deflections, not wave lengths. 

Since each spark gives rise to a definite series of oscillations 
if the quenching is precise, it follows that this system permits 
the use of а very regular series of sparks. By using a rapid 
series a musical note is obtained in the telephone corresponding 
to the frequency of the oscillation groups or sparks, and this 


in Fig.5. In the upper curve three partial sparks take place per 
half period and the tone is bad, whereas in the lower curve only 
one discharge per half period takes place. It 1s necessary to 
have the alternator circuit nearly resonant. It is not made 
quite resonant because the spark resistance introduces a varia- 
tion. Thus the circuit is tuned for, вау, 1,300 revs. per min., 
but the alternator is run at 1,500 revs. per min. | 

The speed of the alternators that are used can be varied about 
50 per cent., and a pure tone can be obtained for each speed. 
Thus the tone can be varied continuously through half an 
octave ; in addition, there are regulating devices combined with 


Fic. 6.—DIAGRAM OF TRANSMITTING SYSTEM. 


the machine or transformer, by which the tone can be ad- 
justed to the lower fifths and to the two lower octaves. These 
last-mentioned variations, in the case of small stations up to 
2 kw., can be effected by depressing keys. 

Before describing the component parts of the Telefunken 
system it may be convenient to refer to Figs. 6 and 7, which 
show the connections for transmitting and receiving respect- 
ivelv, The alternating current is brought to a transformer, 
where it is raised to an appropriate pressure (4,000 to 70,000 
volts, depending on the size of the station), the secondary being 
connected with the spark discharger on the one hand a:d 
to a capacity on the other. This circuit 13 coupled either 
directly or inductively to the antenna. The capacity 1s not 
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variable in small stations, but may be halí cut out in large 
stations 1f desired. The antenna contains a variable induc- 
tance, and is earthed through an ammeter. 

p The damping of the waves radiated is about 0-08 to 0-1 with 
slowly radiating umbrella and T antenne, if the latter are 
working with their natural wave length, and only 0-05 to 0-03 if 
the wave length is increased to three or four times the natural 
length. The period of the high-frequency circuit is absolutely 
‘constant, so that, in contradistinction to arc lamp excitation 
the resonance can be completely utilised. Owing to the very 
slight damping of the antenna, intermediate circuits between 
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Receiving System 
(Short Waves) 


the exciter and the antenna have not been introduced. The 
‘damping of such a circuit would have to be one-tenth that of 
the antenna to work satisfactorily ; that is. not more than 0-01 
to 0-005. This is difficult to achieve, and would lead to rather 
complicated arrangements. The only cases in which an inter- 
mediate circuit may be necessary are when it is impossible to 
use a standard form of antenna. 

For receiving, the antenna is switched over to a transformer, 
which couples it inductively with a closed receiving circuit. 
For short waves the primary of this transformer is in series, 
with a variable capacity and thence to earth. For long wave- 
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Fic. 8. —SEcTIoN AND PLAN OF Spark Disc ARGER. 


lengths, on the other hand, the inductance and capacity are in 
parallel. The secondary of the transformer is taken to the 
detector and a small fixed capacity in series. Across the poles 
of this capacity is the telephone. 

‚ Owing to the oscillations in the primary sending circuit per- 
sisting for only a short proportion of the whole time, the 
primary losses are not so important as usual, and therefore paper 
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edges of the condensers do not occur nearly so much as in the 
case of slowly quenched circuits, doubtless because local 
ionisation is reduced. 

Inductances for the smaller stations are made of finely- 
stranded wire, but for the larger stations copper strip is used 
in the form of flat spirals. In the case of wound inductances 
very fine specially enamelled copper wire is used to keep down 
the eddy current loss to a minimum, and as the resistance 
must be very low to correspond with the antenna, and since 
large currents are used, as many as 10,000 to 20,000 separate 
insulated wires are sometimes run in parallel. Since all such 
wires should carry the same current, special windings are 
emploved by which each wire has the came resistance and 
inductance. 

The Spark Discharger.—A section of the spark discharger as 
now used bv the Telefunken Company is shown in Fig. 8 It 
consists of circular plates of copper. cach faced with a plate of 
silver, whch is ground dead true except that it is slightly 
recessed at the centre. There is a groove some distance from 
the centre and the metal plates are separated by mica rings to a 
distance of 0-2 mm. The spark forms at any point of the flat 
surface; ìt is then forced towards the periphery in а radial 
direction bv. the electromagnetic field, and is eventually 
extinguished on its path. A number of these spark-gaps 
are held in series, as shown' in Fig. 9. It will be noticed 
that between each pair of these discs is a larger disc of thin 
copper, which is effective in radiating the heat generated 
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Fic. 9.—VIEW OF SPARK DISCHARGER. 


by the spark. These radiating discs are carried by three porce- 
lain tubes, and these tubes are so placed that the inner discs 
can rest upon the two lower tubes. Thus it is a very easy 
matter to take a disc out or to replace it. The spark gaps are 
pressed together in the frame by means of a screw, and the 
insulation provided at each end consists of short glass cylinders. 
The whole arrangement, as is shown by the illustration, is very 
compact and serviceable.  Short-circuiting plugs, which are 
simply “ U "-shaped pieces of metal, are provided, in order to 
short-circuit as many gaps as may not be required. Two of 
these are seen in position in the illustration. Ву connecting a 
suitable number of gaps in series it 18 possible to keep the energv 
per gap from exceeding a certain value, and thus to prevent 
overloading. Since the energy transmitted varies as the square 
of the number of spark gaps the regulation by short-circuiting 
covers a wide range. Thus if there are 10 gaps and 9 are cut 
out, the maximum energy is reduced to 1 per cent. In the 
case of small dischargers the point of connection of the circuit 
to the discharger is made variable and short-circuiting clips are 
not used. The pressure per gap is 1,200 volts. 

Water cooling is not adopted, but dischargers are sometimes 
used with air ducts, and the radiating discs are also varied in 
size according to requirements. 

The Detector.—Since the waves to be received are inter- 
mittent but rapid, so called integrating or contact detectors 


condensers are often used instead of Leyden jars, а number | are chiefly employed for receiving, the contact being between а 
being'connected in series. Further, brush discharges from the ' mineral and graphite or a metal. A high-frequency safety 
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device is employed to protect the detector in case of sudden teceiving. Set.—The receiving set is very compact, and is 
oeorlogds: shown well in Fig. 12. At the back is seen the antenna switch, 
The construction adopted will be understood by reference to and when this is thrown over for receiving, the antenna 1з con- 
Fig. 10, which, however. is not to scale, though roughly full | nected to the primary coil of the coupling transformer. On the 
size. From this it will be seen that the essential parts are a other hand. when this switch is open for sending, the circuit 1s 
washer of brass, А. as one terminal, avainst which is pressed а | automatically broken on each side of the detector and also the 
sensitive mineral washer. The desired pressure is obtained ‘by | telephone circuit.” One of these primary coils is shown in posi- 
screwing down a second brass washer B (which may be regarded | 
as the other terminal), through a mica washer which ts perto- | 


rated with a number of holes. The surface of В next the mica 
is corrugated and silvered, and it will be realised that the 
pressure necessary to secure contact between B aud the 
mineral must be considerable. In fact, to anyone having 
the idea that the detector is a delicate piece of apparatus, the 
rapidity and ease with which these detectors are assembled and 
adjusted in the laboratories of the Telefunken Co. comes as a 
surprise. 
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The detectors are adjusted by mounting them inverted m a | 
block, as seen in Fig. 11, and adjusting the nut until com- 
parison with a standard detector is satisfactory. А complete 
detecter is seen to the left of this illustration. In the laboratory, 
detectors are not only adjusted for sensitiveness, but are also 
adjusted to an internal resistance best suited to the coupling 
conditions of the receiver; further, they are tested for about 
100 times the working intensity and are submitted to a 


| 
| 
| 
tion, and two more are seen along side the apparatus. The 
vibration test. 2 
| 
| 
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Fic. 12.— RECEIVING SET. 


inductance in the antenna can be varied in three steps for each 
coil by means of a plug which can be inserted into any one of the 
three holes on the face of the coil. Since two or more coils are 
provided, and these can be easily interchanged. а larce range of 
inductance is available. The primary is connected in series 
or in parallel with the capacity and thence to earth. The 


The detector is used without an auxiliary battery and 
rectifies the alternating impulses into a pulsating continuous 
current. With a telephone as a receiver there is a distinct 
advantage in having these impulses of a regular frequency, 
because the diaphragm will then respond most readily and give 
a musical note, whereas irregular disturbances, even of con- 
siderably greater energy, will produce no appreciable effect. 
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In fact the higher the tone the more sensitive the telephone, 
and the less trouble 1з there from atmospheric disturbances. 
А galvanometer, on the other hand, would vive the mean | 
detector current, and its deflection. would increase. with the | ! 

energy irrespeetive of the regularity of the impulses. The | capacity is of the usual air type with semi-circular plates 
musical tone is very easily distinguished, and if pure it can be and is continuously variable by turning the knob seen in the 
heard quite clearly even when very weak. А range of tones illustration. 

of about 200 to 2,000 vibrations per second is obtainable, and 
various tuned transmitters can be easily distinguished. from 
each other. The musical tone is thus important, the more so in 
that it is not readily confused with atmospherics. 


Fig. 13.— ANTENNA SWITCH. 


The secondary of the transformer can be moved outwards, 
as it is hinged, and when it is moved outwards to the horizontal 
position it can also be turned round upon a horizontal axis. 
Consequently, the coupling can be varied between extreme 
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limits. The inductance in the secondary can also be varied in 
віх steps by changing the position of the plug, which is seen at 
the end of a flexible connection. A sinall switch will be noticed 
below the coupling transformer. "rhe object of this is to con- 
nect the Inductance and capacity in series for recetving short 
waves and in parallel for receiving long waves. The detector 
is seen below the switch, and terminals are provided for con- 
necting up the telephone or call apparatus as desired. A 
continuous wave range of 250 to 2,500 metres is covered by 
turaing the condenser and by a single interchange of coupling 
coils. 

Since the energy from the antenna is transferred from the 
coupling coil of the antenna to an aperiodic circuit containing 
the detector, the receiving antenna alone requires syntonising, 
and this is effected simply by turning the condenser. Owing 
to the smallness of the damping of the quenched svark waves, 
very exact tuning 1з obtainable. 

When stations have highly damped antenne of large capacity, 
this simple arrangement cannot be adopted because the 
enormous atmospheric disturbances met with in the case of 
large antenne are carried with almost their full force to the 
detector, causing serious reduction in its sensitiveness and 
often damaging it. This difficulty is obviated by the use of a 
very weakly damped intermediate circuit, which is coupled 
very loosely with the antenna, and not too closely with the 
detector circuit. 

For stations above a certain size a separate antenna switch is 
used, as shown in Fig. 13. With the switch down, as seen in 
this illustration, the antenna is connected for receiving, and 
when it is pulled over to the right, connection is made for 


tra ismitting. 
(To be continued.) 


THE ELECTRICAL EQUIPMENT OF THE LONDON 
OPERA HOUSE. 

The latest addition to the theatres of London 1s the new 
Opera House in Kingsway, which has been erected by Mr. 
Oscar Hammerstein, at an expenditure of £300,000, for 
supplying the needs of music lovers in this. city in the way of 
grand opera. Mr. Hammerstein proposes to be more eater- 
prising than the general run of impresarios, in that he will 
produce operas which have been seldom or never heard in this 
country. Whether he will succeed financially in his experi- 


ment remains to be seen. 


Всилихе Work. 

The materials used in the building are mostlv stone, brick 
and steel, and. as is usual with London's modern buildings, the 
outside architecture is not very striking. The architecture is 
described as being in the Franco-Grecian stvle, but a better 
term, it seems t» us, would be modern United States. It may 
satisfy the taste of the man in the street, but anyone with any 
sense of beauty will remain unimpressed by the general arrange- 
meat or by the rov of sculptured tivures along the top. Further, 
the building at the present time has the peculiarity of being 
apparently without a mein entrance, though the position of 
this useful accessory will doubtless be duly emphasised later 
when the canopies are in place. The house has a frontage of 
265 ft., and reaches from Nardinia-street to Portugal-street. so 
that it is whollv is;lated on three sides. Its total area 15 
24,500 sq. ft. At any rate, 1t is much more get-at-able than 
Covent Garden. The house was designed by Mr. Bertie Crewe, 
the work being carried out bv the Building Construction Co. 

For the general arrangements inside the house we have 
nothing but praise. Entering by а broad flight of steps 
the visitor finds himself in a large vestibule on a leve: with the 
box circle (the dress circle in an ordinary theatre). Fron here 
two marble staircases lead down to the stalls, which are below 
the street level. Other entrances admit to the balconv and 
amphitheatres. Mahogany is used throughout in the decoration. 
In the auditorium there is a general idea of spaciousness, 
and, owing to the form of construction employed, the whole of 
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the stave is visible even from the most remote seat la сал р 
theatre. The seating accommodation is 2.400. | 

As regards the back of the house, the stage ts RE ft; wide zod 
65 ft. in denth. The proscentum opening, which is do ft. wide 
and 50 ft. high. is designed to prevent echoes, so that in every 
part of the house there will ke audible a clear sound of the 
voices of the performers, The scene docks, of which there are 
two, occupy a large space, 75 ft. Бу 35 ft.. and a total height of 
50 ft. hehind the stage. There i: a large teak trap-door in the 
Я: ov of the upper dock and а bhand-power goods hft connects 
the two docks. | | | 

An artesian well has been sunk in the north-east corner of 
the building to a depth of 450 ft. A motor-pump pumps the 
water into two 800-gallon tanks on the roof, one at either end of 
the building. These in turn feed two 500-gallon tanks at the 
Portugal-street end—one for the lavatortes and the other for the 
heating installation—and two 200-gal!on tanks for the supply 
to the dressing rooms. Something like 700 tons of steel have 
been used in the construction of the building, the heaviest piece 
being the main circle girder, which weighs nearly 65 tons. The 
upper and lower galleries and the circle are each built upon 
heavy girders carried on stanchions, the box floor being, sus- 
pended from the circle girder and from two wing girders carried 
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from the circle girder into the stalls on either side of the audi- 
torium. The roof trusses are of the lattice туре. By means 
of this construction there are no exposed columas, thus ensuring, 
as mentioned above, clear views of the stage from all seats. 

The * Plenum " svstem of ventilation has been used, the two 
main duets being formed at each side below the level of the 
stalls floor, from which branches worked in with the concrete 
partitions or formed of galvanised iron tr.nks are carried to 
all parts of the house, and are also connected with four electric 
fans in the auditorium roof. The air heater is capable of 
raisin the temperature of the house 40°F. Hot-water radiators 
heat all the smaller rooms, such as dressing rooms. offices, &c. 


ELECTRICAL EQUIPMENT. 


Coming now to the electrical equipment, which is naturally 
of the most modern kind, the supply is, as usual, obtained from 
the mains of two companies—viz., the Charing Cross, West End 
& Citv Electricity Supply Co. and the Metropolitan Electric 
Supply Co. Both supplies are on the direct-current system, 
the pressure being 200 volts for power and 100 volts for lighting. 
The Charing Cross Company serves the whole of the stage light- 
ing, that part of the front of house lighting which is controlled 
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from the stage, and the other lights in the front of house. The 
Metropolitan Company serves the dressing rooms, the rest 
of the front of house lighting, and all the power for heating, 


ventilating and pumping. The current for lighting is on the 


threc-wire systcin throvghout and for power on the two-wire 


system (200 volts acros souters). The Charing Cross Company's . 


mains’ are taken in at two points, at . h^ stage switchboard 
(Fig. 2), and at the small front of house switchboard. The 


. А А . | 
Metropolitan Company's mains are taken in at three points, | 


amperes, The four circuit panels are arranged for 78 circuits in 
all, cach being fitted with a double-pole “ Zed " fuse and fa 
single-pole knife switch. Twelve circuits control the stage 
ares, 32 the stage lighting through dimmers, 20 the auditorium 
through dimmers, and 14 the stage generally. 

The stage is lighted from above bv means of eight battens con- 
taining 200 lights in each, while in the footlights are another 
250 lights. There are 75 lights at each side of the proscenium 
opening, and there. are also 12 hanging lengths of 24 lights at the 
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sides of the stage. Metal lamps have 
been used throughout, and are in four 
different colours. In addition to this 
there arc eight large projector arcs to 
give several effects, such as sunrise, 
sunset, rainbow, storm, waterfall, &c. 
There are six bunch lights, each con- 
taining 24 lights, and 13 stage plugs. 
There arc besides six lighting arcs con- 
trolled from a special switch from the 
prompt corner. The latest improved 
dimming regulators are used, such as. 
we described in connection with the 
Palladium, and at the back of the 
stage there is a special effect board 
for 300 amperes. All the lights are 
operated from one switchboard on the 
prompt side. 

The regulators are on the same plat- 
form as the switchboard, the dimmer 
resistances being arranged vertically 
above on an iron and teak platform. 
The regulators are in three tiers of 
wheels, consisting of 15 for white 
lamps, six for blue and red lamps and 
four for amber lamps. The dimmer 
resistances are in two tiers of two colours. 
each. 

The small front of house lighting 
switchboard is situated in the telephone 
office at the right of the main entrance. 
It is of black enamelled slate, and is 
fitted with 37 circuits, each with two 
`` Zed ” fuses and one tumbler switch.. 
The board is enclosed in a lock-up teak 
case with two glazed doors. 

The power and special-effect switch- 
boards are fed from special service 
mains, which are taken toa main power 
board in the intake chamber. Here 
the two outers are split into two 100- 
ampere circuits and one 25-ampere 
circuit, each with a double-pole switch 
and two-way fuses. These circuits 
supply ironclad distribution boards in 
various parts of the building, whence 
are controlled a deep well pump, a 
Plenum” ventilating fan, and several. 
small extraction fans in roof, as well as. 
thestage power circuit. Three wires. 
are also taken to the special! effect 
switchboard at the back of the stage. 
This circuit has a capacity of 250: 
amperes. 

Service mains are also taken to 4. 
distribution board known as the dress- 
at'the power and special effect switchboard, at the dressing  ing-rooms switchboard, which is fixed near the stage entrance. 
rooms switchboard, and at the large front of house switchboard. It contains 24 circuits, and is of the same pattern as the 

The stage switchboard is of black enamelled slate on iron front of house boards. 
framing, and is divided into four-circuit panels and one panel The large front of house-lighting switchboard is of the same 
on which are the “ black out " switches for the stage and audi- pattern as that described above. It is situated on the left of 
torium lights. То comply with the L.C.C. regulations, all con- {ће main entrance, and contains 78 circuits (Fig. 1). 
nections are made on the front of the board. The mains are, Аз regards wiring, the dressing rooms, work rooms and 
of 0-9 sq. in. section and of the vulcanised rubber lead-covered staircases in the front of the house, all are wired on the 
and steel-armoured type. The capacity of the board is 1,500 ‘“‘Stannos” system. The rest of the house is wired with. 
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600 megohm С.М.А. cables and wires drawn into screwed solid 
drawn steel barrel, with Malcolm & Allan's special boxes. АП 
wires were drawn through after the barrel was fixed, and the 
wiring 13 looped in throughout. The total length of cables 
and wires used was 38,000 yds. and of barrel 30,000 ft. 

For lighting purposes metal filament lamps have been used 
throughout. The candle-power of these varies from 16 с.р. to 
250 c.p., 32 c.p. being the most general size. The stage lighting 
requires about 2,300 lamps and the house 3,000. This repre- 
sents a load of about 200 kw., exclusive of the arc lamps and 
stage gear. 

The fittings are in general of very tasteful design. the prin- 
cipal being those lighting the auditorium from the ceiling. They 
consist of 400 lamps concealed behind the cornice, and fitted 
with Siemens reflectors, as well as of 160 lamps in a four-tier 
fitting, which is concealed behind a glass sunlight disc. The 
result is excellent illumination without glare, a combination by 
no means always found in theatres. Four nine-light elec- 
troliers and two other fittings containing five lights are also 
hung from the ceiling. The auditorium walls are lighted by 
four three-light flambeaux, while the vaulted ceiling of the 
auditorium directly over the proscenium opening 13 lighted by 
lamps concealed behind the cornice. The circle fronts are 
lighted by fittings consisting of brackets carrying a satin glass 
dish suspended from three chains. Each box contains one 
light under the control of the occupier, while each ante-room 
contains two lights, one of which is supplied off each circuit. 
Concealed lighting is also emploved in the vestibule and box 
foyer, while the outside lighting consists of 300 lamps under 
the verandah, including 76 in flambeaux. Holophane bowl 
pendants and oyster fittings are also employed in various parts 
ofthe house. In general the lights are supplied alternately from 
the two supplies, so that absolute extincticn of the house light- 
ing is scarcely likely to occur. 

In concluding our description of this well-lighted and 
beautifully-decorated interior, we wish to express our thanks 
to Messrs. Malcolm & Allan, the general contractors for tle 
electrical work, and to Messrs. Siemens Bros. Dynamo Works, 
Ltd. (who supplied the contractors with ai} the switchboards, 
cables, stage-lighting appliances, &с.). for the facilities afforded 
for describing this interesting installation. 


NOTE ON THE USE OF INDUCTION MOTORS FOR 
DRIVING WINDING ENGINES. 


BY Н. J. S. HEATHER. 


Summary.—The author discusses the safety of induction motors for 
driving winding engines, and shows that the automatic cutting off of 
current can rarely do any good, and may do considerable harm. 


— 


А very interesting instance of what appears to he a mis- 
apprehension in regard to the action of the induction motor 
has recently come to the writer's notice. 

The makers of the electrical equipment for operating a 
winding engine by means of an indvetion motor were found 
to have included in the gear supplied a runaway governor. 
This was designed to do its work by actuating through a 
centrifugal ball arrangement, a no-voltage release on the main 
circuit breaker, at the same time liberating the brake weight 
and causing the automatic application of Ще mechanical brakes. 

The latter part of the process was, of course, not unreason- 
able, but it was certainly an error of judgment to include the 
former one. 

If it is assumed that the winding engine gear, including the 
electrical part of it, is in good order, and that current, at а 
voltage not below normal, is available for the driver's use, the 
circumstances most likely to produce excessive speed of the 
drum are wrong manipulation of the engine or а runaway at 
the power station. Of these two, the first is far more probable 
than the second (particularly if the power plant is a large one), 
and it will accordingly be first dealt with. 

Ordinarily a rise in spced occurring through wrong manipu- 
lation of the engine would at once be evident to the driver, and 


if the main circuit breaker remained " on," it would be possible 
for him satisfactorily to brake the motor electrically, for if a 
sufficiently high resistance is provided it is possible at апу 
speed to apply electrically as а brake the maximum torque of 
which a motor is capable. 

But even supposing the driver under the circumstances were 
to “lose his head," and to switch on current in the direction 
giving a forward instead of a reversed field, the speed being 
above svachronism he could not avoid applving electrically some 
braking torque, and if he paid attention to the amount of 
current flowing, or if this were automatically controlled, he 
would be able to give this braking torque its maximum value, 
thereby slowing down the motor to the point where he had 
reduced the speed to the neighbourliood of the svncbronous 


speed. He could not slow down below this without putting his 
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switch lever into the proper position to give him а reversed 
field, but even if he failed at this point to realise this, the fact 
of having so far regained control would give him a better cliance 
of avoiding an accident. 

Torque-speed curves can easily be drawn to show clearly 
the truth of the above statement ; viz., that with an induction 
motor maximum braking torque is available between any run- 
away speed and approximately synchronous speed with the 
stator switch in either position, ferward or reverse, but maxi- 
mum braking torque is available bet ween synchronous and zero 
speeds with the stator switch in reverse position only. The 
necessary torque-speed curves are best drawn so as to show not 
only both directions of motion апа both directions of torque, 
but also the torques available under both forward and reverse 


- Positive Motion -— > 


Positive Torque» 
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fields. Whenever the torque is in the same direction as the 
motion. driving is taking place; and whenever the torque is 
opposed to the motion, braking is taking place. 

Such torque speed curves are shown in Fiz. 1, which mav be 
supposed to apply to the induction machine with stort- 
circuited rotor, whilst the curves in Fig. 2 would hold good for 
the same machine with а considerable amount of resiscance in 
the rotor circuit. In both figures speeds in percentages of 
synchronous speeds are plotted horizontaliy and torques 
vertically. Positive speeds are plotted to the right and 
negative speeds to the left of the zero speed line, and positive 
torques above and negative torques below the zero terque 


178 ТИЕ ELECTRICIAN, NOVEMBER 10, 1911. 


line. И the postive direction of torque is chosen to be the 
same as the positive direction of rotation. the torque speed 
curves of an induction machine acting as a motor т the positive 
direction will be like the curves shown in both figures т full 
hne. Consideration of the signs makes it clear that the torque 
is acting as a braking tor que on this machine over all speeds 
between infinity in the nevative direction and zero, and again 
over all speeds between 100 pet cent. in the postive direction, 
and infinity in the positive direction. The machine is a motor 
only between zero speed and 100 per cent. positive speed. 

The behaviour of the same machine with its field so excited 
that it runs as a motor in (he negative direction is shown Ту tlie 
dotted curves in the two figures. With the mechine so excited 
a braking torque is exercised at all speeds between infinity in 
the negative direction and 100 per cent. їп the negative 
direction, and agaia at all speeds between zero and tnafinity т 
the positive direction. The machine thus excited is a motor 
only between zero speed and 100 per cent. negative speed. 

In whichever direction therefore the field is excited a braking 
torque must be produced at all speeds higher than 10€ per cent. 
in either the positive or the nesetive direction, that is at oll 
runaway speeds. 

To gui ard against a runaway due to wrong manipulation on 
the driver's part, it ts consequently mute bad prac (ice to таке а 
runaway governor open the main cireutt-bre2 ker, as such an 
arrangement eliminates a most valuable method of control. 

The less probable case, viz.. that in which the running away 
of a winding engine driven by an induction motor is due to a 
runaway at the power station, remains to be considered. It 
will be seen that under these circumstances the use of such а 
governor Is equally wrong, 

If this sort of runaway happened when a lead was being 
еа, no danger would be likelv t» arise before the driver 
had time to notice the increase in speed, and to check it by 
Inserting resistance, unless the runaway were to take place near 
the end of a wind. at which moment the driver would normally 
be on the alert to apply brakes and reverse current, and the 
automatic elimination of the possibility of using reverse current 
would certainly not then make for safety. 

If, on the other hand. the runaway at the power station 
happene d when a load was being lowered, two cases have to be 
considered. The operation of lowellig might be taking place 
in either of two wavs; the motor might bein use regeneratively 
от with reverse current. A driver working regeneratively 
would be in the habit of using reverse current for braking at 
the end of the trip, and if he found that his motor was running 
faster than usual it is unlikely that he would do anything but 
apply reverse current somewhat earlier ог somewhat harder 
than under ordinary circumstances. The action of the 
governor in taking electrical control out of his hands would be 
extremely likely to cause a catastrophe. . 

In the second case, in which the driver is supposed to be 
lowering according to custom with reverse current, it is un- 
likely that excessive speed at the power station would cause 
the skip to run away, as the driver, in keeping the current at 
its normal value, would probably use а somewhat higher 
resistance than usual without noticing that he was doing 39, or 
being aware of the fact that anything abnormal] was going on. 
If, how ever, a runaway did occur, the governor by taking away 
the means of control he was using at the time, even though it 
automatically substituted the mechanical brakes, could only 
increase the risk of accident. 

In connection with the whole question of momontarily 
excessive or reduced speed at the power station, an interesting 
point may be mentioned. On the supposition that for a few 
seconds the voltage would vary proportionally to the frequency 
(and this would be the case in practice) the writer’s proposal* 
to use an ammeter in either the rotor or the stator circuit to 
prevent the winding engine driver from losing electrical 
control by usmg a current greater than that corresponding 
to maximum torque, affords a reliable guide even under these 
emergency conditions. The current at which maximum 
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** Tne Driving of Winding Engines by Induction Motors”; Paper 
read before the Institution of Electrical Engineers on May 11, 1911. 


torque would be reached would remain the same though the 
torque itself would varv. This statement is exactly correct 
in the case of the rotor circuit and approximately so for that of 
the stator, but the proof, being extremely simple, need not be 
given here, 

In no case therefore, whether the ranning away of a skip was 
due to an error on the part of the winding engine driver or to 
excessive speed at the power station, would the automatic 
cutting off of current be likely to do any goed, and under 
most circumstances it would largely increase the risk of serious 
accident, 

Tho wrter' own view is that. on induction motors for 
winding engines, no-voltaee releases, if used at all. should be 
set very low ; that overload releases, if used, should be regarded 
only as а means of preventing further damage to а broken- 
down machine, and should therefore be set at а current 
higher than any that the motor can possibly take under any 
conditions of speed and rotor resistance so long as the Insulation 
holds: and that a runaway governor if used should only apply 
the mechanical brakes, and should cer tainly not cut off the 
electrical supply. 


THE PROPOSED NEW ARTICLES OF ASSOCIATION 
OF THE I.E.E. 


We give below a report of the proceedings at the extra- 
ordinary general сети of members of the Institution of 
Electrical Engineers held on Vhorsday afternoon last week, 
"to consider and, if thought fii, to adopt new Articles of 
Association.” For the convenience of our readers we shall 
first suminarise the main features in which the proposed 
Aracles of Association differ from the existing Articles. 

Tot Council have prepared а statement showing the principal points 
of difference. From an inspection of this statement it appears that 
the main alterations are the following :—Honorary Members, Members 
and Associate Members are now classed generically as Corporate Members, 
while Associates, Students and the new class of Licentiates are classed 
as Non-Corporate Members. 

Some changes have been made in the qualifications. for election to 
each class, А candidate may now be admitted as а full member if he 
"has such knowledge of electrieal science that his admission as a member 
would in the opinion of the Council conduce to the interests of the 
Institution," or " not being an electrical engineer. by profession is a 
person of eminence who has rendered important services to electrical 
eng;neering in the fields of commerce. finance, law and science.” The 
number of such members must not, however, at any time exceed 100, 
and after the first 50 have been eleted not more than 10 may be elected 
in any one year. Associat? members who have gained a senior premium 
are no longer allowed to transfer solely on that count. 

Tne worling of the ardcle with regard to the election of Associate 
Members has been altered with the re ‘sult that a candidate's qualifications 
may be submitted to more rigorous inspection, and the Council may 
also require such candidates to pass an examination. For admission to 
both the above classes temporary unemployment is not to be considered 
a disqualitication. 

Tne associate class is now reserved for such persons as are not electrical 
engineers, but of good education, and whose election is likely to be to the 
interest of the Institution. 

A candidate for admission to th» new class of Licentiate must be at least 
twenty-three years of age, and must be “a person of good education, who 
is cither an electrical engineer by profession or is employed in an engineer- 
ing or scientific capacity in the applications of electricity, and otherwise 
is one whose admission as a Licentiate would, in the opinion of the Council, 
conduce to the interests of the Institution," 

In future, proposals for transfer from one class to another will be 
submitted at an ordinary or annual general meeting. and ballotted for 
as in the case of new members. 

Tne entrance fees and subscriptions have been raised all round. 
The following list shows the new proposals, the exist ng amounts being 
indicated in brackets. Entrance fees :—Members, 5 guineas (3 guineas): 
Associate. Membera, 3 guineas (2 guineas): Associates, 3 guineas (2 
guineas): Licentiates, 1 guinea. Subscriptions :—Members, 4 guineas 
(3 gaineas); Members residing abroad, on the register of that class on 
the 315% day of December, 191]. 3 guineas (2 guineas); Associate 
Membera admitted to that class after the 31st day of December, 1911, 
З guineas; Associate Members on the register of that class on the 3136 
day of December, 1911, 21 guineas (2 guineas); Associates admitted to 
that class after the 31st day of Decemler, 1911. 3 даїпсаз; Assoc е 
on the register of that class on the 313 day of December, 1911, 
guineas (2 guineas) ; ; Licentiates, 2 giineas; Students, until the end a 
the calendar year in which the ag? of 19 is attained, | guinea ; Students, 
after the calendar year in which the age of 19 is attained, 1} guineas. 
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The class of foreign member, which will now it appears become extinct, 


used to pay a subscription of one guinea. Compounding is still allowed, 


but ata greatly increased rate. 
A new article dealing with professional conduct has been introduced 


which runs as follows :—42.. Every member of any class in so far as he 
shall be engaged or. employed in any advisory or consulting capacity 
shall observe and be bound by the following regulations: (a) He shall 
act strictly in a fiduciary manner in relation to his clients, and his charges 
to such clients shall constitute his only remuneration in connection with 
such work, except as provided by Clause (d) of this article. (^) He shall 
not accept any trade commissions, discounts, allowances, or any indirect 
profit in connection with the work upon which he is engaged. (с) He 
shall net, without disclosing the fact in writing to his clients, be а 
director or member of, or а shareholder т. or act as agent for, any 
contracting or manufacturing company or firm or business with whieh he 
may have occasion to deal on behalf of his clients or have any financial 
interest in such а business. (7) Не shall not. receive, directly or in- 
directly, any royalty. gratuity, or commission. on any patented or 
protected article or process used on work which he is carrying out for 
his chents, unless and until such rovaltyv, gratuity. or commission has 
been authorised in writing by those clients. (6) He shall not under any 
circumstances improperly solicit. professional work, either directly or by 
an agent, nor shall he рау, by commission or otherwise, any person who 
may introduce clients to him. (H He shall not Бе the medium of pav- 
ments made on his сеп bebalf to any contractor, or business firm (un- 
less specially so requested by his clients), but shall only issue certificates 
or recommendations for payment by his clients; Any alleged breach of 
these regulations or any alleged. professional miscouduct Бу any member 
of any class, which may be brought before the Council. properly vouched 
for and supported by suficient evidence, shall be investigated, and if 
proved, shall be dealt with by the Council, either Бу expulsion of the 
offender from the Institution. under the procedure of Article 41,® as 
far as it applies, or in such other manner as the Council may think tit. 

The constitution of the Соппе is altered by the exclusion of the 
president-elect, the inclusion of the chairman and immediate past chair- 
men of the local sections, and of three additional ordinary members of 
Council As regards the representition of the various classes, twelve 
ordinary members of Council are to be chosen from among the full 
members. three from the associate members and three from the associates. 
The end of the Council vear is September 20th. Nominations to the 
Council must be signed by twenty-five. tistad of ten. members, and must 
be received by the sccretury before March Ist in апу one year. Tne 
proposed new Council is to be submitted at an ordinary meeting at least 
four weeks before the annual general meeting. 

Auditors are now to be appointed under Sections 112 and 113 of the 
Companies (Consolidation) Ае. 190%. instead of merely by election at the 
New ardeles have beer added dealing with 


annual general meeting. 
Sone minor ahterations; are also 


examinations and infornal meetings. 
made vath regard to the management of the In-tit atioa an t the fornation 
of local sections. 

At the meeting last week, which was held at 4:30 p.m.. the 
President, Mr. S. Z. de Ferranti, was in the chair, and about 
100 members and associate members were present. 

After the SEcnETARY bad read the notice convening the meeting, 

The PRESIDENT said the Council had received from allover the country 
a number of enquiries and suggestions regarding the new Ariicles > nearly 
all these suggestions had already been considered. by the Revision of 
Articles Committee. The Council believed that the amended Articles 
were in every way good from the point of view of the interests of the 
Institution, but they thought a mistake had been made through following 
the ordinary formal practice in putting such resolutions by making the 
time too short to enable proper consideration to be given to the Articles. 
He therefore moved : 7 What this meeting stand adjourned ty a date to be 
notified, not being earlier than November 30th." 

Mr. Наммохь seconded the resolution. 

Мг. А. J. MAKOWER suggested that if possible the time of the meeting 
should not be half-past four in the afternoon, and that as the ordinary 
meetings were held at 8 o'clock that would be the most convenient time 
for the special meeting. 

Mr. К. C. КарнАк, pointed out that if the meeting were adjourned and 
a notice of meeting was sent in the same terms as the present notice, it 
would only bo competent for them to discuss the entire Articles en Мог, 
and it would not be possible for any amendments to be proposed. 

Mr. ALEXANDER SIEMENS thought that as the now meeting could not 
be held before November 30th thore was plenty of time for anybody to 
send in his amendments to the Council. | | 

ine. PresipEeNT explained that after adjouraing the formal meeting 
they wished to have a discussion on the proposals for the information 
of the Council, and that the adjouracd meeting could be held at any 
time convenient to the bulk of the membera. | 

After various further points had been raised, the President's resolution 
was put to the meeting and carried by a considerabl> majority. 

_ Poo Presipent then went on to say that th» two outatan ding questions 
m the Articles were, firstly, the question of the amount of th» subs зр: 
Dons, and secondly, the proposed re-arrang-ment of the mombersh'p. 
He came there toa large extent with a view to seeing what could be done 
to bring the Institution more into touch with the needs of the industry. to 
нее Whether it could, with the considerable power И possessed. if it only 
knew how to use it, во modify tho existing state of affairs that they could 
get mere prosperity in electrical work: that (һу should get a greater 
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This article deals with the procedure of the expulsion of members. 


the Institution mivat do various 


application of electricity, and thit 
The first difficulty, 


things which would be for the good of allits members. 
and the difliculty which he met at every tura, was thatit was woring on 


so narrow a margin, that there was no money for anything it wanted to 
do. That was the foundation of the difficulty of the amount of the sub. 
scriptions, With regard to the alteration of membership, he was Largely 
responsible for trying to force home the idea that the Institution wanted 
to be not only a scientific society, but а body which dealt generally with 
the whole wide interests of electrical work in this country. He had 
pressed that idea, not because he did not think very highly of science and 
scientific acquirements and accomplishments, but because he thought 
they only had one body in this country that could. really represent 
electrical interests, and that body was the Institution. He therefore 
thought it was the place of the Institution to put itself in such a form 
that it could be really useful to the interests of all concerned in electrical 
work, With that in view they had come to the conclusion thatit was 
desirable not to limit the membership to the purely technical people. 


The question of naming the various classes had been the most ditiicult 


thing that he had come across in all his experience, He thought it would 


be very hard to find anything which would more satisfactorily meet the 
case than what the Council had put forward, 

Mr. Конт. HawMoND (chairman of the Revision of Articles Committee) 
said that the Articles of Association were revised in 104, 1903, 1902 and 
INUM. Some two years age the time arrived when it was felt that they 
should again take in band the work of revision. A conmmittee was 
appointed and instructed. t» re arrange the Articles in more. logical 
sequence, to revise some, and to put into effect alterations in the упай. 
cations of members, rates of subscriptions and. entrance. fees; and to 
provide for examinations for Associate Members. [In electing this com- 
mittee of 12 members, the Council felt that it was most desirable to obtain 
the views of the country members: and with this object they elected to 
the committee the six chairmen of the Local Sections. After PS months’ 
work. the Committee brought. the Articles to the Council last May. 
Since then the Council had made a careful study of them. ‘The tinal 
result was laid before the members that day. and he particularly wanted 
to emphasise that no one could refer to the Articles as a hurried piece of 
work. | Before dealing with the Articles in detail. he desired to refer to 
one or two principles which had guided the Council in their preparation. 
They felt that the time had arrived to provide that the net should. be 
more tightly drawn, and that examinations should bo started for admission 
into the Institution, The decision that Associate Members should have 
higher qualifications, and be subjected to examinations, forced upon the 
Council this questions What should they do with those who. working 
in electrical works, taking their part in electrical engineering, were not up 
to the standard of passing the examinations for Associate Membership ? 
Were those men, as some suggested, to be left out of the Institution 
altogether у The Council felt that it would be a great pity to exclude 
such men, In the past such men could claim to be admitted as Asso- 
elates but the Council felt that the continued election to the class of 
Associates ` of thess junior electrical engineers and of Board of Trade 
cerüficate men detracted somewhat from the dignity of the Associate 
class, numbering some 900 and consisting largely of gentlemen of high 
standing in other professions, such as barristers, solicitors, and managers 
and secretaries of electrical companies. Some suggested that these men 
should be asked to belong to the class of students. If that course were 
adopted the Council felt certain that they would lose the bulk of these 
men, who might later be sufliciently experienced to become Associate 
Members. ‘Therefore the Council decided that they would ferm a new 
class for such men, һе choice of the designation of that new grade was 
dificult. Finally, for want of a better name, they decided upon that of 
" Licentiate” which in some dictionaries was described as those who are 
“learners in а profession," “a degree between. that of bachelor and 
that of doctor." The © Licentiate 7 class would consist of: Persons 
of good education, whose adinission would be satisfactory to the Council, 
and who were either :— | 

Electrical engineers by profession, but not qualified by age, ex perence 
or knowledge to become Associate Members: or i 

Those employed in a scientific or engineering ся pacity in the application 
of electricity ; for instance, Junior electrical engineers, trained electrical 
engineers unable to pass the examination, engincers with Board of Trade 
certificates in. charge. of electrical machinery and with good ordinary 
knowledge of engineering, and. junior lecturers and teachers of electrical 
engineering. 

The word “Licentiate “ in this sense was not novel. for the Royal 
Institut of British Archit cts bad already ad plod И fora prade of 
architects similar to the grade of junior engineers to which it was desired 
to apply it. By this arrangement the Associate class would become an 
absolutely non-electrical class not holding rank of corporat membership 
and would consist of :: Persons of good education whose admission would 
be satisfactory tothe Concil wao ver? not ebetrical engineers. bat were 
connected with the applications of electricity. (Examples: Directors, 
managers, Secretanes, &c., of electrical undertakings. barristers and 
solicitors, tramway managers. scientists. engineers (non-electrical), 
patent agents, parliamentary agents, contractors, clectrical surveyors, 
medical men, &e.) Under the new Articles the Associates were not 
entitled t» хоб on alterations in the Articles of Association, but provision 
was made for the election of three Associat s as Members of Council. 

Under the existing rules the Council had from time to time elected men 
of eminence to full membership. though not electrical engineers. After 
careful debate the Council came t» a unanimous conclusion that it 
was to the best interests of the Institution that the practice should 
continue, The Council, however, had redrafted the description. 

The three class of Honorary Members, Members, and Associate 
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Members were to be called “ Corporate Members ””; and the others 
non-Corporate Members (Associates, Licentiates and Students). In 
order to emphasise the fact that both the Associates and the Licentiates 
belonged to classes totally distinct from those of the Corporate Members, 
it was provided in the new Articles that they should not use the ordinary 
abbreviated titles, but write their grade in full. 

Next as to the question of the election of the Council; it was felt that 
in strengthening the Associate class by eradicating the junior engineers 
it would be well that this class should be represented directly on the 
Council; and therefore the number of 15 ordinary members was raised 
to 18: there being 12 members, three Associate members and three 
Associates. He also drew special attention to Article 49, which secured 
the election of new members to the Council, to the provision for the 
attendance of past-chairman of local sections, and to the nominations 
for election to the Council. 

Finally, he had to speak about the increase of subscriptions. Tne 
move into the present building did not necessitate an increase of the 


subscriptions per se. ‘They were now working on a «mall margin. after 


providing for interest on the mortgages and sinking fund for wiping otf 
the same, and under normal conditions of growth that margin should be 
an increasing one. That, however, was subject to one contingency, 
namely, that they continued to let the upper part of their building on 
somewhat similar terms to those paid by the present tenants. There was 
the possible heavy liability, amounting to about £3,000 per annum, com- 
ing in June next when the present tenants left. fo prepare against such 
contingencies, a number of past and present members of Council had 
formed a guarantee fund, amounting to over £7,500, upon which the 


Institution might draw in the form of loans at any time before December 


31, 1915, the loans to be repayable whenever convenient to the Institution. 
The Council were not asking members to sanction an increase of sub- 
scriptions because they could not pay their way. ‘They could ; but they 
were impressed with the fact that being in possession of the building, it 
lay within their power now to do things that they never could do when 
they were in Victoria-street. ‘They now had a building of such propor- 
tions and such opportunities that they could gather around them all 
" Electrical Energies " which hitherto had been scattered. It had been a 
source of gratification to the Council to be in a position to grant the use 
of the lecture theatre and meeting rooms to a number of societies and 
bodies. 

Again, the examinations for Associate Members might involve а 

financial loss, not only for the expense of holding the examinations, but 
since as a result of those examinations the increase т the Associate 
Membership might fall off. Then it had been said that instead of saving 
up the * Journal " and issuing it at intervals, what a splendid thing it would 
be to issue it monthly. That would be of great assistance to them all, 
and especially to the younger members, who wanted the information in 
the fullest detail as quickly as possible. Various other excellent sugges- 
tions were also constantly being made round the Council tible, and the 
treasurer always had ty say: “ Mr. President, we have no money to 
spare; we have not a sufficient margin to enable us to carry out these 
great developments which every man round this table is desirous of s^e- 
ing." By giving the Finance Committee greater resources: they made 
financial provision for enlarging the scope of the Institution in a way that 
every Member and every Associate Member would be proud of. 
‚ Lectures by specialists. summer meetings, an employment and 
information bureau and a lending library had all been suggested, but all 
meant increascd funds. Additions to the staff were even now Imperative, 
and would become more so with the further developments foreshadowed 
above. In some explanatory additions to his remarks Mr. Hammond 
Included the following schedules :— 


SCHEDULE No, L—Eependiture and Revenue of other Institutions, 


| Institution | Institution Institution 
—— ' Of Civil of Mechanical, of Electrical 
, Engineers. | Engineers. |} Engineers. 
ee Макы Сы ы ИИИНИН 
Membership osese 9135’ БЛЮ 5 6330 
Revenuefromsubseriptions.. — £23,070 ^ 813.729 ' £11,150 
Average  subseription рег’ | | 
тшетзһег........................ $2.59 | 52-41 | 1-76 
Numbers of meetings рог (7 13 
N a E TET 22 1 summer < 45 local 
| | meeting sections 
Number of pages of the | 
"Journal" (excluding ab- | | 
о. 1.635 1,740 | 1,650 
Approximate expenditure on | | 
"Journal" ccc! 5.900 | £2255 | £150) 
| £5300 | 83.475 | £2.90 


Salaries and wages ............ 


—— 


SCHEDULE No. 2.—danua!l Subscriptions of Engineering Institutions. 


Name of Institution. | Members. |Аззое, Мет. Associates. Students. 


—— —— 


— —Ó —Ó — —À— —— 


Civil Enginecrs— | Guineas. | Guineas. | Guineas, | Guineas. 
London на 4 3 | 3 | 2 
Country and Abroad | 3 | 21 2] l4 

Mechanica! Engineers... £3 | £2} £24 £14 

Electrical Engineers | | 
Proposed new rates 4 home | i 

for existing mem-< | 2} 2} | l and I} 

- bera. , 9 abroad . i : 
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As a summary of the above, tho various matters involving additional 
expenditure which had been. ог were, under the consideration of the 
Council comprised : Lending library stock of books, catalogue, &c. ; 
catalogue of the whole library : rental value of rooms now let to tenants 
Which may be required for the extension of the [library and offices ; 
opening library after 6 p.m.: employment and information bureau ; 
lectures by specialists on electrical subjects : informal meetings ; summer 
meetings; facilities for experimental. demonstrations in the lecture 
theatre; additional staff. It was estimated that these items wonld 
necessitate an initial capital expenditure of almost £2.000 and а further 
expenditure of over £2.000 per annum if carried out in full. 

In conclusion, Mr. Hammond said that everything that he had told 
them that day in respect of their desire to enburge the scope of the 
Institution was contuned in th? annual report. of the Council. six 
months ago. 

Мг. М. SoromMon thought that there were two objections to the new 
Articles dealing with the qualifications of membership of the Institution, 
The first objection was Chat they did not want the Institution to be split 
into зо many classes and divisions. He and many others thought the 
Institution should be more catholie, and should draw all distinctions 
between two or three elasses and not more. Again, there were two ideals 
before them. They could endeavour to make themselves a purely pro- 
fessional Institution, or they could endeavour to make themselves an 
association of all interested or concerned in electrical engineering trade 
or industry. But they could not do both, and many thought that what 
the Council were endeavouring to do by these new qualifications was to do 
both ; aud such а policy, if pursued, was destined to failure. И they 
wanted a professional Institution they needed three classes of тет Бога 
the members who were the people at the top of their profession; asso- 
ciate members who were the great average of the people in the profession 
(both those classes should be strictly professional men): and then there 
was room for a third class, associates, which included all the non-technical 
men. That was the one ideal. The other ideal was to make themselves 
broader, and in that case they would certainly want two divisions: 
Members, who would include the most distingaished people, whether 
technieal or non-technical; and associate members, who would include 
the great run of people whether they were technical or whether they were 
non-technical The Institution should make up its mind which of those 
ideals it wanted to follow, and then draw its classitieations. Next. as 
to the question of fees; he thought that if they were to be asked to raise 
their subscriptions they ought to have shown in £ s. d. what all the 
additional income was to be used for, and why it was necessiry that it 
should be obtained. "aere was also another grievance which, as a local 
member. he ought to voice, and that was that the country members felt that 
if any alteration of subscription was made, consideration should be shown 
forthe fact that country members could not enjoy the sime advantages 
as town members. Some discrimination ought therefore to be made т 
the subscriptions. as the palatial Institution building was of no practical 
use to country members. Another question of great importance was 
the election of the Council Provision had been made for increasing the 
representation of the associates on. the Council "Ува bore out to а 
certain extent what he had said about the [Institution à mind not being 
made up. If the associates had no voto in the affairs of the Institution; 
if they were a class of members apart from the general members who 
conducted the affairs of the Institution, why were they given a repre- 
sentation on the Council equal to that of the associate members ? Again, 
as t» the change in the method of nominating the Council, as he read the 
Articles, he thought they would provide that in future the new members 
of the Council would be nominated by the Council; and that in practice. 
thongh not in theory, outsiders would get no chance of nominating new 
councillors. He now understood. that. the intention was the direct 
opposite, but if that were so, the Articles did not provide for it. Ont- 
siders had to give notice three months beforehand: after that two 
months elapsed, and then the Council produced their list of nominees. 
Under the old. rules it was then ори for a week for outsiders t» propose 
fresh теп. That privilege was now taken away. Finally, he wished to 
impress upon the President and the Council that the Local Sections and 
individual members were very anxious to propose amendments, and that 
the lists would be long. Whether their amendments were ultimately 
carried or not did not matter so much as that they should get а good 
discussion on them by the members all over the country. A meeting hid 
been hastily called т Birmingham and a resolution had been passed 
requesting the Council to submit the Articles for discussion at the local 
centres. He hoped the Council would see their way to accede to that 
resolution, He understood that similar resolutions had been sent in 
from many of the other branches, and he felt sure that th» London 
members would agree that the Local Sections ought to be given their 
chance of discussing these rales properly aud suggesting amendments, 
and that everything should be thoroughly discussed before these Articles 
were bronght np again for decision, 

Mr. W. Cramp asked the President to explain what would be done t» 
get the fecling of the various Local Sections properly put before the 
Council. 

Мг. Е. Н. RAYNER thought that if they could have a zéssmé of the 
treasurer's statement circulated to all the member: it would. be a very 
great advantage. There were many points in the proposed. Articles 
Which required discussion, For example. composition for life member- 
ship. In the past the composition for life hid been equivalent to 134 
years’ purchase; under the new reyalations it was 20 years’ pirchas^ of 
the increased subscription. Why should the composition be doubled 
when only 30 per cent. was put on to the annual subseription ? 

Mr. А. CAMPRELL referred to the alteration of the rates of subscription 
which touched very directly and sometimes very acutely every member 
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of every branch. Therefore he suggested that a referendum should 
be taken of the members of all classes. They all appreciated the magni- 
беспе building and the library, but they must take account of that very 
great advance and possibly not go ahead too quickly after it. 

Mr. F. €. Rarusen drew attention to the fact that there was only one 
associate member on the Council, although there were 2.809 associato 
members t» 1.33] members, a majority of more than 2 to |. Again. in 
the new Articles the Council sought. powers to incorporate any other 
association with their own, without seeking permission of the members. 
It was perfectly clear to everybody from Мг. Hammond's explanation 
that the proposed new class of lcentiat s were men with limited experi- 
ence, Who certainly could not be licensed to practise as the word ` licen- 
tiate " obviously implied. He suggested that the licentiates. should 
be called © subscribers, and that associates should be called айша 
Не alo proposed that instead of there being three associate 
the Council there should. be four 
He also eriticised the proposed 


members,” 
members and three associates. on 
associate members and two assoclates, 


method of nominating the Council. 
Мг. W. К. Coorerk hoped that а statement would be sent to the 


members showing why the increase of subscription was really necessary, 
becanse Мг. Mordey at a meeting when it was decided to take over this 
building stated “One important thing Г must not omit to mention; no 
increase of subscription will be necessary, nor any general levy on the 
members.” Вел, would not it be possible to raise the subscriptions 
merely of the new members and not of the old members, and also to make 
a distinction between country members and town members in the same 
way that the Civil Engineers did? Associate members did not transfer 
to the class of full member as they ought to do; that showed an un- 
fortunate want of appreciation. of full membership, and if the sub. 
scription were raised that feature would become still more marked. He 
agreed with the criticism that had been directed against the licentiate 
class. It implied that a licence was granted for something or other, and 
he feared that the publie would esteem licentiates more fully than the 
full members. As regards. students, possibly the term “ graduate " 
would be more suitable ; the term " graduate " was already used by the 
Mechanical Engineers. The election ef members at. meetings of the 
Institution was an absolute absurdity. [It was quite impossible to 
blackball a candidate if you wanted to. The elections should. be con- 
ducted on the principle that votes counted and not that omissions to 
He agreed that the associate members should have a 
larger representation, say four to two; and with regard to outside 
nominations he felt that the machinery was rather too cumbersome. То 
get 25 signatures was quite a large undertaking. If that were changed 
t». sav, 10 signatures of full members it would certainly be a greater 
advantare, Hc was afraid that the methed ef outside nominations 
would simply fall into disuse, and then when the Council nominations 
were issued, if anvene objected to them there was по possible way of 
amending them. In Article 57 the word © present мая most ambiguous, 
Again, it rather locked as if no reports of meetings were to be taken and 
no publication of Papers was to Ре made in the Press. The Council 
misht give an indication of their policy in regard to that. Finally, he 
suggested that it would be better to have another informal meeting before 
the formal meeting on November 30th, simply to enable them to discuss 
any points that might arise in the interval. 

Мг. А. P. O'BrreN felt. that. two guineas subscription was quite 
sufficient for the benefit that associate. members. derived. from the 
Institution, and that in the first instance they should know in what way 
the increased amounts were to be applied. He also did not see why a 
further class of members should be suggested at the present moment. 

Mr. T. Н. Ronerts-Wray thought that legally they would not Бе 
able to increase subscriptions unless they had the consensus of opinion of 


vote. counted. 


everybody who had to pay. 

Мг. А. J. MAKOWER said he had calculated out the vears of purchase, 
and found that 80 guineas for compounding for a 4 guinea subscription 
meant at 5 per cent. compound interest an expectation of membership of 
exactly an intinite number of years. Tne old rate was not 13 years, but 
22 years at 5 per cent. 

Мг. А. А. С. Swinton supported Mr. Coopers suggestion that there 
should be another meeting before the final meeting. 

Mr. А. Н. PREECE thought they would all probably accept practically 
т fofo the new Articles of Association, but it was an unfortunate mistake 
on the part of the Council to try and hurry things too much. One slight 
amendment he wanted to suggest was that in futur? the seven days 
notice mentioned in Clause 80 should be increased. to 14 days. Also, 
some limit should be put t» the age of associate members serving on the 
Council, 

Mr. Наммохь wished to add that as regards members not residing 
in London the Couneil took the view that. as the majority of the country 
members resided within the area of one of the Local Sections, and a 
money grant was made annually to each Local Section which. added to 
travelling expenses and the cost of printing Local Section Papers and 
discussions in the. “Journal,” brought the total expenditure on Local 
Sections to more than one-third of the subscriptions of their members, it 
would be fair to fix the subscription at the same figure all round. Alo, 
the subscriptions of the bulk of the existing membership, namely, 
associate members, associates and students, would be the same as those 
of the Mechanical Engincers and of the country members of the Civil 
Engineers. 

The Prestpest thought that that day fortnight would be a convenient 
time to hold another informal meeting in the evening at 8 o'clock. Не 
also hoped that they would send any suggestions by that day week. Не 
did not think it would be wise at the present moment to go into the 


decom posing into oxygen. 


questions that had been raised. They had better get everything together 
first. They proposed to send out a statement showing the principal 


alterations, and what Mr. Hammond has said, 
After а few more questions had been asked Бу various members as to 


the procedure to be followed. the mecting closed at 6:40 p.m. 


PHYSICAL SOCIETY. | 


At the meeting held on October 27th, in the Imperial College of 
Science, Prof. Н. L. CALLENDAR, F.R.S., President, in the chair, 
A Paper ол 
* Further Observations on the Afterglow of Electric Discharge 
and kindred Phenomena '’ 


wes rewl by the Hon. В. J. Мтвгтт. F.R.S. 

It is shown thet ozone prepsred by means of the Siemens ozone 
tube used 26 etmospheric pressure is able. when miyed with nitric 
oxide. to give the greenish yellow efterglow fleme. This result is 
only ctt»ined. however, when the ozone h»: been concentrated by 
frections! distilletion, А blue glow is obteincd under the same 
conditions with sulphuretted hydrogen end ozone, 

The effoct of sulphur compounds in improving the air glow noticed 
by the older experimenters is shown to be due not to any direct 
intervention of these bodies in the reaction, but to their power of 
destroying orgentc metter prejudicial to ozone. When once this is 
got rid of, the sulphur compounds are of no further advantege. 

It is found that pure oxygen does not give an afterglow, The 
efterglow scen in electrodeless bulbs containing oxygen is due to some 
interection with water vapour. 

The luminosity given out when ordinary spring water is shaken 
with ozone is shown to be due to oxidation of pesty matter contained 
in it. Brown pest water gives greatly enhanced luminosity. 

Мг. А. CAMPRELL inquired whether quartz would not be better than 
glassin vacuum tube work for preventing occlusion of moisture and gases, 


Mr. Ecertos asked whether the afterglow might not be due to ozone 
In this case both liquid air and phosphoric 


pentoxide would prevent the glow by removing the ozone, 

The Астнок replied. that quartz would undoubtedly be superior to 
glass, but pointed out the difficulties of working with it, and the 
Impossibility of making sealed joints. In reply to Мг. Egerton he 
stated that there was some evidence that moisture was necessary for the 
afterglow in oxygen as it was found that the afterglow disapp sared at the 
same time as the red hydrogen line, 

A Paper on 

* Homogeneous Fluorescent X-Radiation of a Second Series,” 
by Prof. C. G. BaRKLA and J. Nicon wes reed by Prof. BARKLA. 

It was shown by one of the writers thet the fluorescent X-radiations 
emitted by elements exposed t» primiry Röntgen radiation es" be 
orrenged in series, one relistion in a porticular series being emitted 
by eech element, gnd the radiation belonging to that series becoming 
more penetreting with èn ineresse in tho etomic weight of the 

Мобу clement. ( Proc." Comb. Phil. Soe.. Mey, 1909). The 
homogeneity of radiations of only one series (the K series) wes shown 
by Barkla end Sadler. This Peper describes experiments showin 
the homogeneity of fluorescent X-ri/liations in the second. series 
(the L series), and exhibiting the homogencity of radiations of the 
two series from а number of elements. Deters are given of tho 
observations on the rediations from berium. Similor results are 
recorded in the ease of the redistions from iodine, entimony and 


silver. 

The homogeneous fluorescent reliations of different series sro 
emitted simult:reously by ал element exposed to Röntgen radiction 
of more penetrating type {һал either. The fluorescent X-rediations 
eon thus be anolysed into well-defined redistions widely different ia 
penetreting power, and m^y be seid to give a line spectrum in X-ray. 
The absorbability of the Huorescont rsdistioas is given by tho 


| À ; С 
following values of. --. where А is the cocflicient of «5 orptioa of the o 


ro listions in aluminium of density p. 
Ag rolietor: (Series К) [2:5]: (Series L) 703. 
s 


Sb s v 1:21 т 435 
I е x 0-92 1; 300 
Ba 96 9 0-8 a9 224 


Dr. S. Russ inquired as to the mechanism of the production of seattored 
radiations, and asked whether scattered radiation would be produced by 
homogeneous radiations. 

Prof. C. G. BAR&KLa. in reply, said that scattered radiation was produced 
bv a pulse passing over an elcctron disturbing it, which caused it to radiate 
а pulse of the same wave-length or hardness. No satisfactory explanation 
of either X-ray fluoresence or ordinary fluoresence had been given, but 
he pointed out that after the pulse had passed over an clectron the latter 
would continue to vibrate with its natural frequency. 
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THE NEW ARTICLES OF THE LE.E. 


In our last issue we refrained from commenting on the 
proposed new Articles of. Association of the Institution of 
Electrical Engineers, as it appeared that no useful purpose 
would be served bv doing so at that moment. We were con- 
tent, therefore, to remark that a good deal of irritation had 
been caused bv the extremely short time allowed to mem- 
bers for examining the proposed alterations before being 
called upon to adopt them. That this irritation was wide- 
spread was quite clear from the meeting last week. and we 
are glad that the Council at once adopted on their own 
initiative the only satisfactory course under the circum- 
stances—nanmelv, the adjournment of the meeting to some 
date not earlier than November 39th, so that members 
should have ample time to look into the various points. 
This decision was followed bv statements from the Presi- 
dent, Mr. S. Z. pe FERRANTI. and from the Treasurer, Mr. 
RosERT НАммохр, after which there was an informal dis- 
cussion, and of this an ассоци will be found elsewhere in our 
present issue. We would ask all members of the Institu- 
tion to read this account carefully, as the full report has 
been placed at the disposal o* the Press Бу the Council, зо 
that members may learn without delay how matters stan l. 

We think that members should disabuse their minds at 
once that the Council had any wish to carry the new Articles 
over the heads of the membership. Аз Mr. FEnRANTI said : 
- We are all in the same boat.” There is no question of the 
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Council being on one side of the table and the members on 
But. undoubtedlv, the Council have become so 
accustomed to the proposed alterations by spending time in 
their preparation that it did not occur to them that more 
time should be given to the members. to consider such 


the other. 


alterations than c 


occas 101 18. 


Since no explanation was sent out with the new Articles, 
the first impression caused in many minds was that the 
subscriptions were to be raised because the new building had 

Were this 
really the case there would be good cause for complaint, 
hecause at the meeting authorising the purchase of the 
building Mr. W. М. Morpey made a very definite statement 
that the venture would not necessitate an increase of sub- 
From what Mr. HamMonp said we are glad to 
learn that the Institution can continue with the present 


been found to be too heavy a financial burden. 


SCI iption. 


rates of subscription, so far as the building is concerned, 


though the margin of income over expenditure is somewhat 
Where, then, is the need for more income ? This 
point was taken up by Mr. FERRANTI, who explained that 


narrow. 


the [Institution ought to рау а more prominent part than it 


has in the past, but that such а progressive policy is impossible 


without more топеу, It might be argued. no doubt, that 


if the present building had not been acquired there would 


have been enough money on the present basis to provide 
for this active poliev. We do not think, however, that this 
idea can he seriously supported, for no society can make its 
existence very much felt without some show; in other 
words, a small flat in Victorta-strect would not have been 
sufficiently imposing to suit the part, or to enable it to 


be plaved to advantage. We think, therefore, that. the 


Council are justified in asking for further funds. 

How is this additional income to be obtained ? The 
method proposed by the Council is to raise subscriptions all 
round, bringing them to about the same level as those of the 
On this point we do not 


Institution of Civil. Engineers. 
wish in апу way to take up a dogmatic attitude, because we 
have not before us all the information. possessed. Бу the 
Council—a fact which must always be taken into account 
m criticising proposals of this kind. We are afraid, how- 
ever, that some discontent will be aroused by the raising of 
subscriptions, and that resignaticns will follow if no very 
solid return can be promised for these exiia contributions. 
Existing members no doubt feel, and with some show of 
reason, that thev have a sort of vested mterest in the 
Institution which they have supported for so long, and that 
thev ought not to be asked to рау a larger subscription. И 
it is practicable, we think it would be preferable to raise only 
the subscriptions of new members after a certain date, this 
date being, sav, March 31st of next vcar, so as to enable 
persons to take advantage of the interval! to Join the Insti- 
tution, or to be transferred, under the existing conditions. 
There is at present a tendency for Assoziate Members with 
the highest qualifications to remain in that class instead of 


becoming full members. This is а regrettable fact, which 


we hope would be remedied by offering the inducement of 
transfer on advantayeous terms as just mentioned. Further, 


we think that some concessioa might be made to members 


has been given on previous similar 
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who live further than 20 miles from London or from any 
local centre. This, of course, would all mean complication, 
and the income would not mcrease so rapidly as by an all- 
round increase of subscriptions. We think, however. that 
it is worth while to consider whether a larger and more 
satisfied membership together with a sufficient. шеоте for 
immediate requirements would net be thereby secured and 
therefore worth an effort. 

Apart from the question. of subscriptions, there are at 
least two other important alterations in tlie new Articles. 
For example, there is the proposal to create a new class of 
members, to b» known as Licentiates. There is no doubt 
that a student at the age of 26 is often not eligible to become 
an Associate Member, particularly with tho present. ten- 
deney for prolonged education, and there are probably 
some who, for one reason or another, mav never reach that 
standard. There is, therefore, some reason. though we do 
not think it is altogether sound, for an additional class ; 
and we must confess that we do not like the name. “ Licen- 
tiate," notwithstanding Mr. Наммохь х dictionary defini- 
tion thereof, to most people will carry the idea that the 
holder of the title has been licensed by the Institution to 


The diploma of L.R.C.P. 


practice as an electrical engineer. 
is very widely known as a guarantee of medical proficiency, 
and this would help forward the idea. Unfortunately, it is 
not easy to suggest a suitable alternative, but we hope the 
Council will find some wav out of the difficulty if a new class 
" Graduate," though not free 


is to be formed. The term 
* Licentiate.” 


from objection, seems preferable to 

Considering, however, that a multiplicity. of classes is 
undesirable and is apt to confuse the publie. we think it 
would probably be better to abolish the age limit whereby 
Students arc compelled to retire from the Students’ class, 
and instead of this to make the subscription of a Student 
increase by one or two steps after the age of 26, so that it 
eventually becomes equal to that of Associate Member. This 
course would induce the Student to transfer to the higher 
class as soon as he feels qualified, but he would not be 
liable to lose his inembership of the Institution. Ву adopt- 
ing this course the proposed new class would be rendered 
practically unneccssarv. 

There is one other point to which we should like to refer, 
and that is the arrangement for the nomination of the new 
Council year by vear. Outside nominations are invited, 
but the fact that 25 signatures of corporate members are 
required for cach nomination seems to us to make the 
machinery too eambersome. Also the present privilege, 
that nommations can be made aftcr the nominations of the 
Council have been published, is to be withdrawn. We are 
afraid that the cffect of this would be that outside nomina- 
tions would not be made, and that all nominations would 
eventually be purely by the Council. From the point of 
view of having a " live” Institution, we think it would be 
well for outside nominations to be made asa matter of course. 

We do not offer these suggestions in апу spirit of anta- 
gonism to the Council, but in the hope that the further dis- 
cussion, which is to take place on Thursday evening next, 
the 16th inst., will result in the Council and the members 
being in complete agreement as to the best course to follow. 
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REVIEWS. 


(Oopies of the undermentioned works can be had from TAB ELECTRICIAN Office, post 
free, on receipt of published price, adding 8d. for books published under 23. Add 
10 per cent. for abroad or for foreign books.) 
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Encyclopaedia Britannica. (Cambridge, 1910 ; Tae University Press.) 
29 Vols., averaging 980 pp. per volume. Price varies. from 183. 6d. 
to 33s. per volume, according to paper and binding. 


The new edition of the Enclycopadia Britannica differs in 
many respects from its predecessors, It is practically a new 
work, and for the first time all the volumes are issued. simul- 
taneouslv instead of being spread over а number of vears. 
Consequently the information is much more even in its “ up- 
to-dateness " and it has been possible to include information 
so late as the vear 1910. An innovation which will be appre- 
ciated by many readers is the special edition on India paper. 
which renders the volumes so comparatively light and reduced 
in thickness that they can be handled with much greater 
comfort. 

In what follows we review those sections of the Encyclo- 
pedia which are of more particular interest to readers of THE 
ELECTRICIAN, 

‘ ELECTRICAL ENGINEERING. 

Many of the articles on electrical subjects in the new edition 
of the * Encyclopaedia. Britannica " are from the able pen of 
Dr. J. А. Fleming, which fact is in itself sufficient to show that 
they are of a high order of merit. The other articles, dealing 
with the more practical and commercial branches of electrical 
engineering, have also been written by men well qualified to 
rank as experts. Of the articles under notice. Dr. Fleming ìs 
responsible for these dealing with transformers and electric 
hehting ; Dr. Louis Rell, who is well known т connection with 
electric transmission schemes, has written articles on electric 
motors and electric transmission of power ; Dr. Lows Duncan, 
chairman of the section devoted to electric. transportation 
at the International Electrical Congress of 1904, Ваз con- 
tributed the article on electric traction; and Mr. C. C. Hawkins 
is responsible for the article on the dynamo. 

Dealing first with the articles as a whole, there is no doubt 
that they are well in keeping with the high standard of the rest 
of the work. The layman in matters electrical will derive 
much benefit from them, especially from the adinirable article 
on electric hghting, since they contam а fair amount of descrip- 
tive matter presented in а readable and instructive manner. 
Those who take an active interest in electrical engineering— 
students and others— will find the articles most valuable and 
helpful, forming as they do a concise treatment of the trans- 
mission and utilisation of electric power. We must confess, 
however, that we were rather disappointed with the shortness 
of the article on electric traction. The subject is one of great 
and increasing interest, and in such a large work might well 
have had more than six pages devoted to it. 

A short notice of each of the articles may be of interest. 

Evectric Power Transmission.—Dr. Bell deals chiefly 
with the transmission of power by means of overhead conduc- 
tors. Thury’s system of continuous-current power distribu- 
tion at constant current 1s briefly described, but the major 
portion of the article relates to alternating currents. Sections 


are devuted to generators, transmission Tines, voltage, main- 
tenance, sub-stations and distances of transmission. The 


various troubles met with, such as resonance, surging and light- 
ning discharges, are all discussed, and the whole article is most 
Interesting and at the зат? tim? Instructive. If we have any 
criticism to offer it is that there are no illustrations. High 
voltage overhead transmission systems are so таге in these 
islands that one or two illustrations of such systems would, 
without doubt, have been much appreciated by the average 
геа ог. 

THe Dyxawo.—The editors have done well in entrusting 
this article to the care of Mr. C. C. Hawkins. Not only is Mr. 
Hawkins possessed of a very extensive experience of the design 
and construction of both alternating and continuous-current 
generators, but he is also joint author of a standard work on 
the dynamo. 
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The article under notice is quite typical of the work of Mr. 
Hawkins. И is carefully and clearly written, and illustrated 
by some 40 diagrams, all of which are well chosen and admirably 
executed. In an enc yclopicdia article we naturally look for a 
short historv of the subject. and the author has, in fact, given 
us a concise account of the development of the dy namo from its 
earliest form unto the most modern type of dynamo now in use, 
The theory of the action of both continuous and alternating- 
current generators 15 well given. such subjects as armature re- 
action and the magnetic circuit being carefully discussed. 

The article itself is divided into three chief sections. The 
first deals with dynamos in general, both from the theoretical 
and constructional points of view. The others are devoted to 
continuous-current generators and alternators respectively, 
Without discussing any part in detail we may say that practi- 
cally all that is necessary for such an article has been included, 
The author has written in a most concise manner so that there 
I$ а complete absence of " padding.” As a result a very large 
amount of useful information is given in a space corresponding 
to about 60 or 80 pages of an ordinary text-book. The infor- 
mation given is absolutely sound and reliable and is presented 
in a very readable form. 

We would recommend this article 1n particular to the notice 
of students of electrical engineering and others who wish to 
obtain a good knowledge of the ; general theorv, history and con- 
struction of the dynamo. It is well worth a careful study, and 
the student who has mastered it will know practically all that 
a second year student is required to know about the dynamo. 


TRANSFORMERS.—Under this heading Dr. Fleming discusses 
the various apparatus in use for the transformation of electrical 
energy Jrom one potential to another, and from alternating to 
continuous currents. The statie alternating-current trans- 
former 18 discussed at some length ; the elementary theory is 
given, and there is also an interesting section on the voltage 
and current curves at various loads. In the table of dielectric 
strengths a sheht printers error has crept in, the dielectric 
strength being given as kilowatts per centimetre. Rotary conver- 
tors and motor generators are brieflv described, and the article 
concludes with the theory and construction of some of the better 
known types of rectifiers. The article is illustrated by 15 
diagrams. 

ELEcTRIC Morors.— This is rather a short article; and con- 
sists chiefly of a classification of the various tv pes of motors in 
general use, with a brief description of their more important 
properties. The mathematical treatment of the theory of the 
various motors 1з not discussed, and there are no illustrations. 
The article is useful, giving a concise summary of the chief pro- 
perties of the various tvpes of motors in present use. 


ELECTRIC Licuting —Dr. Fleming has given us of his best 
in this article. The theory and operation of all the chief tvpes 
of arc lamps are given in a clear and interesting manner. Glow 
lamps and mercury vapour lamps are also discussed at length, 
although perhaps it would have been well to have dise uxsed the 
relative advantages of metal and carbon filaments. Street 
lighting 18 discussed, but the use of high candle-power metal 
filament lamps for this purpose does not appear to be mentioned. 
These, however, are minor points, and we would commend this 
article to all interested in electrie lighting. Mr. E. Garcke, of 
the British Electric Traction Co., supplements Dr. Fleming's 
article with some notes on the commercial aspect of the subject. 


KEvectric Traction.—We have already remarked upon the 
small space allotted to this article. Dr. Duncan, however, has 
made good use of the six pages at his disposal, and describes and 
discusses the chief features of the various svstems of electric 
traction in use at the present dav. Coutinuous-current, and 
polyphase and single-phase systems are all dealt with, as well 
аз the general advantages to be gained by the adoption of elec- 
tric traction. 

It can have been no easy task to write these articles, owing to 
limitations of space and also to the fact that the articles are 
addressed in part to non-technical as well as to technical men. 
The various authors are to he congratulated upon the result of 
their labours, for certainly the " Encyclopedia Britannica ” 


M 
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typical of the present position. By comparison with the figures 


now contains a most useful set of articles upon the transmission 
and utilisation of electrical energy. for 1896, which are also given, however, the 1906 totals show 

ACCUMULATORS. — The article on accumulators has been | the rapid development of the electric supply industry. Power 
entrusted to Мг. W. Hibbert and the result, as might be | supply companies are a new departure since the previous 
expected, is a very clear account of the phenomena observed edition of the Encyclopædia appeared, and they receive due 
in working the lead cell, Reference is made to the work of | attention on the present occasion. 

Gladstone and Hibbert, Avrton and his co-workers, Метел, Legislation and regulations are next considered, the various 
pol'eza'ek. and many others, and numerous diagrams are modes of procedure necessary to obtain powers to supply being 
reproduced to ilustrate the complex changes that take place, | set out. Finally, after a few words on the subject of standar- 
A brief description is given of comunercial types (including disation and what has been done in regard to it, the present 
the Edison cell) and also a short account of the uses to which | position of the electrical industry and the causes that have led 
accumulators are put. up to it are discussed. The concluding words of the article 

A short article without illustrations gives a general account | may be quoted as ably summing up the position :—** There 
of primary cells, has been very little solidarity among those interested т the 

ELECTRICITY SvpPLY. commercial development of electricity, and, except for the dis- 

The arrangement of this article has been changed since the CUSSION of scientific subjects, there has been very little organil- 
previous edition of the Eacyelopwdia, and the section devoted | 580101 with the object of protecting and promoting common 
to electric lighting (in which the various types of lamps were We hope that this statement will not bear repeti- 
de eribed, together with the properties of the electric are and 
the principles of photometry) and that dealing with electric 
traction are no longer included under the heading electricity 
supply. This is certainly an improvement. 

The preseat article is divided into two main sections, viz., 
“General Principles" and “Commercial Aspects,? the first 
mentioned section being contributed by Prof. J. А. Fleming. 
F.R.S., and the letter Бу Mr. Е. Garcke. 

Private plants are first considered. We notice that in enu- 
merating the various prime movers no mention 15 made of wind 
power. though a number of such installations are now in opera- 
tion, In tlie main the question of private plants is treated as 
in the previous edition; but we think that mention should 
have beca made of high candle-power metal filament lamps 
instead of, or in addition to, the enclosed are lamps recom- 
mended for 100-volt installations. 

The publie supply of clectricity is now treated more fully 
and a number of diagrams have been added. These should 
prove of assistance to the non-technical reader. In connection 
with reversible boosters we think some reference should have 
beea made to the Highfield booster as the prototype of these 
machines. 

The various systems of supply in operation are clearly ex- 
plained, and also the advantages of generating electrical energy 
in bulk in proximity to waterfalls and coal mines. Stations 
for supplying in bulk are mentioned as having been built in 
the coal-producing districts of South Wales, the Midlands, the 
Clyde Valley and Yorkshire ; but the largest and most important 
undertakings of this kind in this country, viz., those in. the 
Neweastle-on-Tyne and Durham districts, are not given. 
Another point to which attention may be called is that the 
various costs per unit are given as costs per kilowatt. 

Conductors and wiring are next dealt with, being distin- 
gushed as external conductors (belonging to the supply 
authority) and internal conductors (house wiring). External 
conductors are subdivided into overhead and underground con- 
ductors. Mention should certainly have been made of the in- 
creasing use of aluminium for overhead lines in considering 
the former class of conductors, whilst the name of Callender’s 
Cable & Construction Co. is incorrectly spelt as in the previous 
edition. The types of underground conductors and the methods 
of laying are both explained more fully than before, but in 
dealing with interior wiring the use of flexible conductors on 
Insulators, so largely employed abroad, and such systems 
аз Stannos wiring should have beca mentioned. Moreover, 
we do not think it is at all customary in wiring a house for an 
alternating current supply to select twin twisted or concentric 
conductors, as is stated to be the case in this article. 

Turning next to the second section—Commercial Aspects — this 
starts off with the history of electricity supply in this country. 
The subject is now dealt with much more fully and attention 
13 drawn to the main features that have affected the industry. 
A number of statistics are given of total expenditure, connec- 
tions, units sold, working expenses, cost per unit, capacity of 
plant, &c., of public supply stations, but as these only refer to 
the year 1906, they are now quite out of date and by no means 


Interests." 
tion m the next edition. 


TELEGRAPHY AND TELEPHONY. 


This forms an important section of the new Encyclopædia. 
It is divided into two parts, the first dealing with land and 
submarine telegraphy and the second with wireless telegraphy. 
The technical portion of the first part is from the pen of 
Mr. H. В. Kempe, while the commercial aspect. is dealt with 
Бу Mr. E. СатеКе. The second part is due to Dr. J. A. 
Fleming, F.R.S. 

The first part leads off with a brief historical sketch. 
the principal features їп the earliest forms of electric tele- 
graph are, in turn, referred to. This is followed by а short 
up-to-date description of the construction of land telegraph 
circuits as we find them to-day. The third section of this 
article is concerned with submarine cables, starting with their 
construction. In the reference to deep-sea types it might 
suitably be added that the steel wire einploved in recent lines 
Is not uncommonly capable of bearing a stress of as much as 
100 tons to the square inch. before. breaking: moreover, 
"iron " wire (as spoken of) is never now used in. deep-sea 


Неге 


cables, 
In dealing with the laving of ocean cables. the author does 


well to touch on the evils of running the ship at too high a 
speed. during submergence, the point. being aptly brought 
home by illustration. As is very truly suggesied, owing to the 
experience gained with many thousands of miles of cable in 
all depths and under varving conditions of weather and 
climate, the risk and, therefore, the cost of laving has been 
greatly reduced. On the other hand, the cost of effecting : 
cable repair—the next subject dealt with—still remains a very 
uncertain quantity, success being dependent on quiet condi- 
tions of sea and weather. Thus, the repair of the Direct 
United. States Co.'s cable, on а certain occasion, ran into as 
much as £85,000. Some valuable remarks follow in regard 
to the average useful life of a cable. This. of course, mainly 
varies With the nature of the bottom on which it has been laid 
—'.е., as to whether И contains апу organic or vegetable sub- 
stance such as will tend to decay the iron sheathing, thereby 
rendering recovery and repair more or less impracticable. 
For one reason and another, cables can nowadays be generally 
relied upon to last about double the time they used to in the 
first instance, and one Atlantic cable has, from time to time, 
been re-sheathed almost throughout with complete success, 
In slight amendment ot the statement regarding the cable 
fleet it may be mentioned that this now amounts to 52 vessels 
rather than 40. : 

The article next reveris to land. telegraph instruments of 
to-day—the * A.B.C,” the Wheatstone needle, Bright's bells, 
the subsequent adaptation in the form of a needle with sound- 
ing arrangement, and the ordinary Morse sounder. А disser- 
tation on * Methods of Working Land Circuits” follows, 
Then, in small print, but apparently somewhat out of date— 
or, indeed, any—order, there are descriptions of Crehore and 
Squier's system, of the Pollak-Virag system, of the Hughes 
type-printing telegraph—whi^h should surely have come with 
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the earlier historical sketch as the first of its sort—the Baudot 
system, the Murray system, the Creed system and the Rowland 
system. An excellent section concerning the telautograph 
comes next, followed by a description of the Korn photo- 
telegraphy system, though nothing is said of more recent 
developments, such as those due to M. Belin and Mr. Т. 
Thorne-Baker. 

А return is here made to submarine telegraphy for the 
purpose of dealing with the electrical apparatus employed 
for the working of the line by the transmission and reception 
of messages. After a brief reference to. the now almost 
defunct mirror instrument, the Thomson siphon recording 
system comes in for study, followed by adequate passayes 
regarding the automatic curb sender, magnetic shunts, &c. 

" Commercial Aspects " is the title of the next maim section 
of the article. In this, the author traces the gradual develop- 
ment of telegraphy in this country from the vear 1837 when 
the first line was erected along the London & North-Western 
Railway. Ie shows the greatly improved condition of tele- 
graphy, from а public and national standpoint, by the State 
acquisition in. 1870. At the same time he rightly indicates 
that this was at the cost of converting a remunerative business 
into а non-remunerative business. The step was initially 
the result of publie agitation, but the practical realisation in 
detail was dictated by the House of Commons, The loss on 
the State telegraphs made itself especially manifest when the 
tariff was lowered to 6d., and this was mainly due to the 
expenditure going up—for instance, in the increased number 
of lines required to cope with the increase of traffic—following 
on the necessity for taking the telegraph to unprofitable spots. 
This nett loss is further cemented now by the competition of 
the telephone, m addition to the still prevailing loss on the 
transmission of Press messages. The gradual development of 
submarine a throughout the world is next traced, 
starting from the laving of the first cable between Dover and 
Calais in 1851, and the first Atlantic cable in 1857-8. 

This article makes suitable reference to the International 
Service Regulations in regard to submarine cab'e telegraphy 
as well as to the successive International Conferences that 
take place to consider—and, if desirable, amend—these regula- 
tions from time to time. To bring the total mileage of cable 
laid up to date, the approximate figures now are 267,000, of 
which 224,000 are under Government control, the remainder 
being the property of private companies. We would say, in 
passing, that the figures given for the cost of a modern Atlantic 
cable (without laving) seem rather high. Throughout this 
article, by the way, the letter " m " is used to represent miles 
—indiscriminaicly, apparently, for land or sea. We think 
this unsuitable for a work of so high a character, besides 
having obvious technical objections. The word “ miles 
might surely be used in the instance of land telegraphs and 
nautical miles (or nauts) in relation to submarine cables, 


We now coine to the second part of this article, which is by 
Dr. J. А. Fleming, and is devoted to wireless telegraphy . The 
author commences with an ab!e summary of the early experi- 
mental work in telegraphy without direct or continuous 
conducting wires between signalling points. He leads off 
with a reference (o Steinheil’s important discovery, in 1838, 
that a complete metallic circuit was not necessary for the 
purposes of telegraphy and that, in fact, the earth could be 
emploved for half the circuit, when, indeed, 1 was even hinted 
that " the metallic portion of the circuit might perhaps some- 
day be abolished and a system of wireless telegraphy estab- 
lished.” If Steinheil really made this latter suggestion he 
may almost be regarded as the first conceiver of wireless 
telegraphy. The early (1842) experiments of Morse and Gale 
then come in for mention. Morse was the first to demonstrate 
that it was Bn e to interrupt the metallic circuit. in. two 
places and vet retain powcr of electric communication. He 
arrived at this conclusion by successfully signalling across a 
canal with metal plates sunk in the water on Ше opposite 
banks at two points, with a wire along each bank between 
the plates but no wire between the banks. It was found, 
however, that the distance between the plates up and down 


the canal must Бе at least three or four tnnes the width of the 
canal to obtain satisfactory results; and, thus, this method 
of signalling was never likely to be of any great. practical or 
commercial value. Nevertheless, experiments of the same 
nature were brought to public notice by J. В. Lindsay, 
as well as by J. W. Wilkins and H. Highton а few years 
subsequently ; and again in 1880 Trowbridge drew attention 
to the fact that signalling might be conducted over consider- 
able ranges by electric conduction through the earth, or water, 
between points not metallically connected, whilst pointing to 
the applicability of the method to inter-cemmunication by 
ships at sea, Then Sir William Preece, about the same tine, 
obtained improved. practical results by combining: together 
methods of induction and conduction in such a way as to 
affect one circuit by the current in another. Sir William did 
much work in this field whilst engineer-in-chief to the General 
Post Office, and the author has here presented a summary of 
his practical achievements, 

Reference is next made to the early accomplishments (by 
conduction through sea water) of Mr. Willoughby Smith and 
Мг. W. Р, Granville for telegraphically connecting Hyhtshins 
and isolated hehthouses with the shore. Sir Oliver Lodge's 
early investigations then receive attention, including an allusion 
to his (the first) suggestion of * tuning " by the inclusion of con- 
densers in the circuit. This 15 followed by a reference to Edi- 
son's proposal for telegraphy without directing wires by electro- 
static induction, which was the forerunner of a system for com- 
munication between railway stations and moving trains. The 
author of the article does not favour the idea that Edison's pro- 
posal for elevated plates can be regarded as an anticipation of 
the Marconi aerial or antenna, on the ground that Edison did 
not employ апу spark- gap or imeans for creating high-frequency 
Onc! illations in his wires. He (the author) further states that 

“there is no evidence that this plan of Edison's was pracil- 
cally operative as a system of telegraphy.” This may well 
be so; and in much the same terms allusion is made to Prof. 
Dolbear's early patent of 1886. 

The next section is on " Space, or Radio, Telegraphy by 
Hertzian Waves," — As the author savs, all the various forms 
of so-called wireless telegraphy previously referred to were 
completely overshadowed by Heinrich Heriz’s — scieniifie 
researches of 1886-7 in the production of electric oscillations. 
Allusion is made to the саму work of Henry, Hughes, №. P. 
Thompson. Crookes, Clerk Maxwell, Branly and Lodge. The 
gradual development of the subject is traced, and is followed 
by an interesting statement of what Mr. Marconi has done for 
the practical development of radio-telegraphy. 

Passing to practical wireless telegraphy. the article deals in 
turn wich the contributions to the realisation of wireless tele- 
graphy of Lodge, Slaby. Braun, Fessenden, Duddell, Poulsen 
and others ; and, considering the author's close association 
with most of the useful practical work, and the active part 
he has himself taken therein, the article is characterised by 
remarkab!e imparilality. Tho whole subject is most ably and 
admirably handled im this Мау important article, W hich 
concludes with a very full list of references 

We would only add that in a few insiances at any rate it 
would appear as though the matter in small type were rather 
interpolated afterwards than pat into small print for reasons 
of systematic arrangement. 

THe TeELEPHONE.—Under th». heading " Te'ephone ” 13 
given а comorehensive review of ihe art and practice of tele- 
phony, covering the ground from the experiments of the earliest 
investigations up to recent times, The article occupies some 
10 pages and is divided into two parts. The first deals with 
the subject from a purely technical aspect, and is from the pen 
of Mr. Н. В. Kempe, whereas the second part, by Mr. Е 
Garcke, treats of the commercial side of the question. 

In the technical portion a concise, but none the less lucid and 
complete, account is given of the various stages which have 
marked the development of the art, and there is quite а con- 
siderable amount of carefully selected information on the more 
important details in the operation of a modern exchange sys- 
tem. Common battery working is dealt with at some length, 
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and the main features of the systems in general use are ex- 
The antomatic system 15 also described, bat rather 
briet y: probably. however. the article was written before this 
system was so much in evidence as it is to-day. Ап ouiline 
of present-day practice in regard to line plant is given and a 
short reference is made to loadiny.” 

In thas portion of the article there is no direct indication of 
the period. of which ihe author is writing, In a work of re- 
ference of this kind it would be advantageous to have this 
clearly stated. as the artieles no doubt have to be written well 
mn advanee of publication. 

The second portion of the аги е gives а valuable summary 
of the chief events in the history of commercial telephony in 
this country from the granting of Graham Bell's patents in 
1876 up to the 1905 agreement by which the Government 
undertook to purchise the National Telephone Cols under- 
taking at the end of 1911, and points out the effect. these 
events have had on ihe development of the system., 
on this the tariffs charged. for exchange service are discussed. 
and the economic principles on which they are based are ex- 
plained. The article conchides wich some interesting statisties 
regarding the Post Office and the National Telephone Co.'s 
systems, and a list of references whieh will enable the 
interested reader to pursue the subiect in greater detail if 


(To be continued.’ 


E at 


he so desires, 


STUDIES IN LIGHT PRODUCTION.* 


_ BY К. A. HOUSTOUN, M.A., PH.D., D.SC 
(Lecturer in Physical Optics in the Univecity of Glasgow.) 


(Continued from page 108.) 


Summary.—In these studies the author deals with the theory of light 
production, th: scops being briefly indicated by the following contents : 
(1) The distribution of the energy in the spectrum and the measuring of 
eflicienev, (2) The importance of “ black body " radiation and the 
experimental realisation of the black body. Comparison of the energy 
curves of a black body and of platinum, and the variation of the position 
of maximum energy with temperature. (3) Mechanism of flame, and 
the temperature, energy and ¢fticiency of flames. (4) Tne Welsbach 
mantle and selective radiation. (2) Radiation and efficiency of the 
carbon glow lamp. (6) Physical properties and temperature of the arc. 
(7) Temperature and energy curves af the Nernst glower. (8) Efficiency 
of the metal filament. (9) Th? mercury аге and its difficulties, (10) ‘Tae 
light of the future and the possibility of obtaining “ cold light.” 


— 


No. 8.— Метламас FirAMENT Гамру. 

The metal filament glow lamo is the oldest form of glow 
lamp, and dates from before the carbon filament. Edison, 
for example, devoted a considerable amount of attention to a 
lamp in which a thin platinum wire, raised to incandescence 
Бу the passage of an electric current, formed the illuminating 
роду. The platinum lam», however, was never a commercial 
success, because the temperature of platinum has to be raised 
very nearly to its melting point in order to produce light 
economicallv, and hence, if the voltage increased above its 
normal value, the filament barned through. 

The success of the carbon lum» stopped experimenting in 
metallic filament lamps for a considerable time, and, although 
au iridium lam» was patented їп 1890, it was not until 1898 
that the first commercial metal filament lamp appeared. This 
was the osmium ато, invented by Auer von Welsbach, in 
Which the filament was made of inetallic osmium, and which 
was much more efficient than the carbon lamp, giving а candle 
for 11 watts. 

The osmium lamo began to b» regularly supplied in 1902. 
In 1905 the tantalum lamo appeared on the market. It was 
not so frayile, bat slightly less efficient. It was followed by 
the tungsten lam». All the various metal filament lam»s02 
the market, with the exception of the tantalum lamps of 
course, are made of tungsten. The osmium lamp is now no 
longer made; it is less efficient than the tungsten lamp, aud 
the quantity of osmium available is limited. 

. The manufacture of the Osram lama, which was the first 

* Allrights reserved. These contributions. amplified, will b» p iblished 
shortly in “The Electrician” " Series. 


i 


Following ; 


tungsten filament lamp on the market, is deseribed in a Paper 
by H. Hirst (7 Recent Progress in Tungsten Metallic Filament 
Lamps," " Journal” of Elec. Eng., 41, 1908, р. 636). A paste 
of the consistency of putty is prepared from the metal in a finely 
divided form, together with some binding or stiffening agent. 
It is then squirted through a very fine orifice in a diamond with 
а pressure of several tons per square шей. The filaments thus 
formed are heated in air, when they become more coherent. 
They are then sintered bv the passage of an cleetric current, 
the sintering being carried out in gases Which attack the binding 
agent, so that finally a filament of pure metallic tungsten remains, 
In some tungsten lamps the filament is now being drawn, 

The specitic resistance of osmium, tantalum and tungsten 
is, of course, considerably less than the specific resistance of 
carbon. Consequently the filament must be made longer and 
its diameter less.. For examole, in the case of a 120-volt 
Osram lamo, taking 0-20 to 0-35 amperes, the diameter of the 
filament is 0-03 mm. | 

All three metals possess a Већ positive temperature coeficient 
In the Paper already cited, the follow- 


of electrical resistance. 
ratios of the resistances of thre 


ши figures are given ах the 
different. filaments: at those temperatures which in a vacuum 
correspond to 1-5 watts per candle to their. resistances: when 


cold:— 
For a carbon Шатен аала ТЕ 
For a tantalum filament ..... DP и Уто 
For an osmium Вател а. мел) 
For a tungsten filament ...... — —— 11-0 


The normal barning temoeratures of metal filament lamps 
have beea determmed by С. W. Waidner and б. К. Burgess 
(7 Prelaainary Measurements on Temperature and Selective 
Radiation of Incandescent Lams,” “ Bull." Bureau of Stan- 
dards, 2, р. 319) by an optical pyrometer, The results are 
given in the table below, the normal burning temoeratures of 
three carbon lamps being added for the sake of comparison. 


Observed black | Approximate 
bouly tem- true 
perature (red). temperature. 


— — А — — —— — == А. — ——M me — —— —— — —M — —————— шш Е ——— 


Тур” of lamp. ; Watts. Volts. | 


Carbon ....... ees d 59 | 1.71070. L8)) €. 
ПУ ТЕ ОЯ OBS 118 1.769 C. NOD C. 
ее, 3-1 11s ГС. bos. 

Tantalum ......... 2-0 110 | 1.4950. 249€, 

| 1-0 109 2.135€ 2.3)? 


Tungsten ......... | i 3 


The last colum а, giving the approximate values of the actual 
temoeratures, 13 obtained by adding to the black-bodv tem- 
perature for blue light twice the difference. between the red 
and blue readings, an empirical relation found to hold fairly 
well for platinum for lower temperatures than those in the 
table. How far its application is justified here it is impossible 
to sav. The " black " temperature of the melting point of 
tungsten, accord?ng to Ма лег and Burgess, ts about 2,9007C. 

In the Papers referred to in connection with tlie carbon glow 
lamp (“ Modera Incandescent Electric Lamps," Тнк ELEC- 
TRICIAN, Vol. LXII.. pp. 700 and 755), А. C. Jolley finds about 
1,700 C. and 1,8007C. respectively for tantalum and tungsten 
filaments at their normal voltage. Here the temperature, as 


determined by Stefan’s law, is very much lower. 


The following diagram is taken from a Paper by Coblentz 


(^ Radiation Constants of Metals,” * Bull" Bureau of Stan- 
dards, 5. р. 339, 1909). It represents the energy curves of (a) 
an untreated carbon filament, (b) a flashed carbon filament, 
(c) a tungsten filament, and (d) an osmium filament, the voltage 
of each lamp being regulated so that all gave the same colour 
and the curves then being plotted so as to coincide in the 
visible spectrum. The apparatus was a mirror specroscope 
with fluorite prism, but the filaments were observed on through 
the ordinary glass bulbs; hence, owing to the absorption of the 
glass, the curves are not correct bevond 2-54. А glance at the 
figure shows that the carbon lamos emit about one-third more 
infra-red energy than the metal filaments. To that, and to 
the higher temverature, the superior efficiency of the metal 


lament [ато is due. 
By the m»^thod already described in connection with the 


carbon lamp, Russner determined the radiant efficiency of a 
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tantalum lamp, an osmium lamp and an osram lamp, and 
found respectively the values 2-2, 2-3 and 2:46 per cent. 
Wedding found 0:622 and 7-7 per cent. respectively for the 
luminous and radiant efficiencies of an osmium lamp. 

I have recently determined the radiant efficiency of some 
metallic filament lamps (`* Proc. Roy. Soc.”, Edin., Vol. XXX., 
p. 555, 1909-10) by а method already described in the first of 
these studies. My results are given in the following table. 
The marked voltage of the first two tungsten lamps was 250 
volts, of the second two 130, of the tantalum 125 and of the 
osmium 50. The number in the bracket is merely my number 
for the lamp. 


Volta. | Tungsten (3). | Tungsten (4). | Volts. ‹ Osmium (5). 
116 ius 2-48 30 | 2-17 
184 4-96 5-08 45 3:84 
216 7-42 9-02 55 | 6:52 
25 1:60 9-39 
270 8:06 0:50 


Volts. — Tungsten (6). | 


= es - - 


‘Tungsten (7). | Tantalum (8). Tantalum (9). 


1 


15-0 1-61 1-69 | 2-06 3:00 
125-0) 6:61 | 6:43 6-66 6:35 
146-5 9:04 i 8-83 "uei icd 
150-0 obs | m 7-70 9-25 


After this section was written, two Papers Бу а. Leimbach, 
which deal with the efficiency of glow lamps (^ Die Strahlung- 


$ € à ЗА 
Fic. 11. 

seigenschaften der elektrischen. Gluhlampen," “ Zs.‘ F. wiss. 
Photogr. Photophysik u. Photochemie," 8, pp. 333-360 and 
pp. 365-CEO, 1910), came to my notice. Some of the prin- 
cipal results of these Papers are given in the following table. 
The first column gives the name of the lamp, the second its 
watts per hefner candle, the third the ratio of total energy 
radiated to total energy supplied, the fourth the radiant 
efficiency and the fifth the luminous efficiency. 


1. ©. Ж | 3. | + |5 
Carbon glow lamp ................. ‚ 38 61.995 | 2-85^, 1:75 
Nernst еее акн ведае а 2-0 49-200 | 443%, 2-17 
"Tantalum орар ааа || 20 64-895 | 4:269, 2.75 
ежи "EP L5 75:69, | 46399 | 3-50 
A. E.G. metal tilament............... 1:7 80-200 | 441% 3:55 
Bergmann «еее: boosts 1-7 68-599 | $4039, 3-44 
Just Wolfram ........ ЕТУ 1-7 72.294 | 444^ 3:20 
Sirius colloid lamp ....... ias EUH 1-5 65-45 542%, | 355 


The total energy radiated was obtained by taking readings 
with а bolometer in different directions. The hght was 
separated from the dark heat by means of a ferrous ammonium 
sulphate filter. The third column 13 especially valuable. dt 
constitutes the only data on the convection and conduction 
loss of glow lamps which we have, with the exception of 
Weddings, and the latter, as has been mentioned, seems 


unreliable. (To be continued.) 


MODERN HIGH-VOLTAGE POWER TRANSFORMERS 
IN PRACTICE; WITH SPECIAL REFERENCE TO 
A “Т” THREE-UNIT SYSTEM.* 


BY WILLIAM T. TAYLOR. 


Summary.—The author discusses those questions which particularly 
interest the operating engineer. such as the operation of transformers in 
practice, their construction, losses, cost, comparative advantages, &с. 
The methods of connecting transformers are considered in detail. 


Long-distance transmission of electrical energy has created a 
demand for a transformer which will operate satisfactorily on trans- 
mission lines extending over hundreds of miles, and manufacturers 
аге now prepared to build transformers in units ¿bove 15.000 kw. and 
at 200.000 volts. 

In selecting а transformer the following important factors must be 
carefully considered :—(a) The ratio of iron and copper losses should 
be such that the total resultant losses are ә minimum; (b) The 
capital cost of the transformer and the cost of its tote] annual losses 
should be à minimum; (с) Reliebilitv. Safety to life, durability, 
and economy ere essential features of 2 trensformer, but the factor 
that really determines the value of this app2retus is its ability to 
give continuous end uninterrupted service. The loss in revenue 
alone due to the failure of è lerge power transformer would more {їп 
counterbelance the saving of severe! vears due to an additional 1 per 
cent. in eflicieney, without counting the greet loss of confidence of the 
customers. At present it is both safe and relisble to operate at 
pressures 23 high as 110.000 volts, whilst commercis! transformers 
have already been built for. and are operating èt pressures as high аз. 
500.000 volts in small units of 200 kw. The euthor believes there 
will shortlv be transformers in operetion in testing departments at 
much higher voltages then even this, and elso thet power trans- 
formers will be built in units of 20.000 kw. at 200,000 volta. 

Whenever water is availeb!e and not expensive, water-cooled 
transformers are preferable to eir-blast transformers of large and 
moderate sizes (2.000 to 10,000 kw.). Where water is not available. 
either the oil-filled self-cooled type, or the air-blast type may be 
emploved. This latter {уре is not very reliable above 33,000 volts. 
principally on account of the great thickness of solid insulation 
needed end the consequent difficulty in rediating heat from the 
copper. А great deal hes been said грош tho fire risks of air-blest 
and oil-filled transformers, but this is а, matter thet depends as much 
on surrounding conditions гла the locetion of the transformers ав 
on their construction. The chsnces of гп oil-tilled transformer 
eatching fire on account of eny short-circuit in the windings ere 
extremely smell, beesuse oil will burn only in the presence of oxygen ; 
moreover, the oil used in trensformers is not eesily ignited. The 
chief danger of fire is not thet the oil may be ignited by any defect 
or erc within the transformer, but thet à fire in the building may 80 
heat the oil es to czuse it to tzke fire. The idea of plecing oil-filled 
transformers in seperete compartments is not thought so necessary 
now às it was some Veers 2go. | 

A large variety of trensformers is now made, but the two designs 
best known ere the “ shell гла the " core ` types. The operating 
engineer is interested. qua design, mainly in the following particulars : 
Type of transformer. number end arrangement of magnetic circuits, 
form and errangement of primary and secondary coils, process of 
impregnation and drving of coils, insulation and insulating material. 
oil ducts between coils end core. form and kind of tank, core and 
copper losses, temperature, reguletion, cost and efficiency. Of these 
factors only four affect the operating costs, namely, the core end 
copper losses, the temperature, the reguletion, and efficiency. 

The cost of the core loss тгу be approximetely expressed as :— 

Iron loss cost = 


1.090 + 4)» 


where W represents the iron loss in watts; K the cost of energy per 
kilowatt-hour in pence; k the annual charge in pence per kilowatt 
capacity of stztion and transmission lines. 

The cost of this copper loss mèy be approximately expressed 28 :— 


v 


Copper loss cost = i o 4 pk). 


where W represents the copper loss in watts ; К the cost of energy pet 
kilowatt-hour in pence; p the ratio of the peek station kilowatt 
eapecity to the connected transformer kilowatt capacity ; end k the 
cherge in pence per kilowatt cepecity of stotion end tronemission 
lines. The copper loss generally represents e less cost thon the iron 
loss, due to the reduction in output cherges arising from the short 


=. — 


* Abstract of a Paper read last night before the Institution of Electrical 
Engineers. (Owing to the absence of the author in South America the 
Paper was read on his behalf by Мг. J. Е. C. Snell.) 
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duration of maximum logd. It elso hes a slightly less capital cost 


due to the diversity fector. 

The losses due to the megnetising current 
mined from the menufecturer’s guarentees, 
megnetising current may be A expressed thus : 


and heating are deter- 
The totel cost of 


PK xr 
Line (C1 +5 +5 ) 1.000 in pence, 
А P.K, xX. 
Station -»(« "ES ^ 1,000 in pence, 


where m is the megnetising component of exciting current in volt 
emperes ; C, C, the 2verege wattless component of the line load end 


verage а-аа wettless component of total station load respectively ; 


f the fundementel frequeney ; M the megnetising component. of 


r:nsformer exciting current, expressed in terms of the line current ; 

Р, P, the linc loss expressed in terms of line kilovolt-amperes, end 
generator losses in terms of full loed kilovolt-emperes respectively ; 
К. К, is cost of energy per kilowatt-hour in pence; x is the cost of 
line per kilovolt-ampere, end X ine cost of generetors per kilovolt- 


empere. 
И is often seid thet reguletion гасе the voltage upon the load, 


end therefore ezuses æ direct loss of revenue by reducing the power 
sold. If, however, the meen voltege with transformer regulation is 


maintzined et the seme velue as the constant voltage without regule - 


поп. the power delivered to the customer will be the seme т both , 


ceses, hence there will be no direct loss of revenue. In general, the 


core-type trensformer hes not зо goed è regulation as the shell 
type. The reason of this is thet in the shell-tvpe transformer 
there is & better opportunity for interlecing the coils. А well- 
designed trensformer should not only тел а low average tem- 
pereture, but the tempereture should be uniform throughout èll its 
pirts. The only eflicient wey of ensuring uniform temperature is to 
provide libere! oil ducts between the ve rious parts of the transformer. 
Such ducts necesserily use much cvaileble space and make a high- 
voltege trensformer of given efficiency more expensive than if the 
красе could be completely filled with copper end iron. In view, 
however, of the relisbility end low deterioretion of a transformer of 
this construction, experience hes demonstre ted. thet the expense is 
Warranted, 

In meking a choice of trensformers it is sometimes difficult. to 
decide exectly upon one particular type thet will best suit conditions 
of load, chereeter of losd, end locelity. Tt is unwise to follow strictly 
e rule of choosing eque! kilowett cc pocity for eque! generator units, 


“though in some particuler eases this will hold. 
Not very long ego g transformer wes designed known 


* foreed-oil type.” the first designs heving their oil-cooling outfit 
exterior to the transformer. Modern designs of this type heve their 
cooling coils located within the trensformer tenk, being separated from 
the main body of oil by а shect-steel diaphregm. A general idea of the 
comparative cflicienceies end floor sp'ce. &c.. of oil-filled water- 
cooled end air-blest transformers сеп be geined from г table in the 


ès the 


Pr per. | 

Construction of High-vroltage Transformers, -‘Trensformers ere 
гМауз sent from the fectory 25 completely. essembled т their 
tenks гу their size end the transportation fecilities in the countries 
they have to pess through will warrent. When thoy sre sent 
dissembled. which is usuelly the стае if they are for very high 
volte ges. the core of the shell type is picked in strong wooden boxes 
of moderate size (in г, losse condition), whilst that of the core type 
is shipped e!rezdy casembled, ereh leg being peeked in one box and 
the end-leminations in separate boxes. 

The euthor proceeds to describe in dete il the construction. of 

' core-type ` end " shell-tvpe ` trensformers. In the letter type it 
is difficult to insulete the lerge number of edges end sharp corners 
exposed between edjecent high end low-voltage windings and between 
windings end core. At those pleces the diclectric density is very 
grest, ond it is о much more difficult metter to insulete them then 
the ends of the cylinder coils of è core-typ2 transformer. Much 
more insuletion is required and consequently a larger spzce factor. 
The result of this increased space factor in the windings of а shell 
type trensformer is lower efficiency and worse regulation, and 
consequently г, heavier and more expensive transformer for а given 


Of the two types, the core type is the easier 


output and efficiency. 
larger 


one to assemble, the shell ty pz being especially difficult in the 
sizes проте 2.000 kw. 

Air-blast trensformers are regulerly built in c^pacities up to 
4.000 kw. end for г voltage of 33.000. Their efficiency, in good 
designs and with the required gemount of eir pressure, is slightly 
better then the oil-filled weter-cooled trensformer of the same 
c:pieitv. The genere! design is very much like the ordinary shell- 
type trensformer, with tho exception of & few modifications in the 
iron assenbly, whore cert»in air spaces are left open for the circulation 


of oir. ‘This type of transformer is always shipped already assembled, 
so thet in the larger sizes great care is necessary in handling them. 
For shipment ebroad the larger sizes would, of course, hive to be dis- 
assembled, but this is of rore occurrence, 

Installation of Transformers.—In the installation of high-volteg 
transformers of the self-cooled oil-tilled, weter-ecooled oil-filled, 
forced. oil-cooled oil-filled, end the air-blest types, the following 
suggestions cover some of the most important points which ere apt 
to be neglected :-—(a) In genereting end receiving stations the 
transformers should be so situsted thet a burn-out of апу coil, 
boiling over of the oil, or burning of the oil in 2ny unit. will not 
interfere with the continuity of service. (b) In generating end 
receiving stations the transformers should be so located thet the high- 
voltege wiring from transformers to bus-bers is reduced. to » 
minimum. (г) The transformer tanks, which must be made of a 
metallic or non-combustible meterie!, should be permanently and 
effectively grounded, preferebly to the egbles to which the station 
lightning erresters ere connected. (7) Nufticient working sp'ce 
should be allowed around each unit to fecilitete repairs апа for 
Necessery inspection. (6) During the entire precess of inste lation of 
high-voltage transformers, the best workmanship is of utmost 
importance. (f) Very special cere end knowledge ere necessary 
on the part of those whose duty it is to dty-out transformers, for the 
difficulty is not so much in drvi ши the coils, but in drving the whole 
insulation surrounding them and the core. 

Before transformers leave the factory they ere given è high-voltage 
test, the standard being to грр twiec the reted voltage between ths 
high and low-voltege windings, the letter being connected to the iron 
core. It is now believed thet the greetest esuse of failure in high- 
volte ge trensformers erises from punctures between fria end not 


between the high and low-voltage windings. 
To instal properly and plece in good working order high-voltage 


. 
» 


power transformers is quite es important а matter es their design 
and all transformers should be thoroughly dried out on erriving from 
the factory. Before a high-volt: ‘ке transformer is put into operation 
it is made subject to а " heat run," end in the case of à transformer 
with cooling coils, the coils ere mede subject to а pressure test 

Severe methods exist for drying out high-voltage transformers, 
the best being es follows :—- 

Short-circuit either the high or low-voltege windings, and è pp! 
sufficient current to reis? the tempere ture of the windings to? pproxi- 
metely 80 C. The emount necess ry to обет this temperature will 
he between one-third and one-fifth of full-loed current, end. the 
tempereture of the transformer windings mey be determined by 
the incresse in resistence, ог. if facilities for this method. are not 

veileble, the bulb of a spirit thermometer mey be pleced in direc 
contact with the low-voltege winding et the top. А table in the 
Pe por gives ап 2 pproximete estimste of the number of hours necess ry 
to dry-out а transformer of è given size and voltage. 

2. A second method is to dry the transformer. end. oil. simulta- 
neously under the effects of h»*t and vacuum, the transformer being 
dried inside its tenk. The tenk is first mede vecuum tight (this 
being. in the mejority of cases, в Феи task to do) by closing the 
holes indicated by the whistling noise of the entering гг. The leaks 
ere stopped by using putty, which should be feirly stiff in order to 
k`əp it from being drawn into the tenk. If this is done a dey or two 
before the drving process is begun, thus giving the putty è chines to 
horden. it will be found much e»sier to obtein the required усип 
One of the transformer windings is short-cireuited. ès in the first 
method, etthough the zetuz! tempereture in this case is allowed to 
re*ch 90 C. insted of 80 С. 2nd the temperature is determined by the 
incre? © in resistence, Tho tompereture of the oil should be mein- 

сше et epproximately 80 C. during the drying process. Whon 


starting the hoet-run it is found edventageous to bring the tempera- 


ture up quickly, end to do this, full-load current miy be eppticd 
until the zpproximote tempereture is resched, after whieh it should 
be reduced to the specified velua. In eddition to hosting by current 
e cert*in amount of hest should be epp'ied under the bose of tho 
trensformer. The most s-tisfectory method of ¢pp ying hest to the 
разе is to use grid resistances supplied with suficient current) to 
m*intain them et full red host. When current is not everle ble, 
steem et а low pressure may be used for hosting. the stew being 
admitted through the cooling coil. 

З. This method of drving trensformers requires tho cireulstion of 
heated eir through the transformer coils end core while it is in the 
tank. The source of the heated zir should be connected to the bese 
valve, end the top cover of the tank рту removed. Tho tempera. 
ture of the heated cir as it enters the transformer should not exceed 
100°C. This method of drying transformers is especially adepted to 
localities where no current is eveilable. Tho oil тшу be dried by tho 


vecuum method, or by blowing heated air through it. 
In the air-blast trensformer с refu! exe mination should be mede 


F 
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e bout once a month to see that the air-circulation ducts are quite free 
'rom the accumulation of dirt and dust. In the case of oil-cooled 
transformers, samples of the oil should be drawn from the bottom of 
the tank about once a month and tested, and a record kept of its 
condition. Where transformers are not used very often or where the 
current has been shut off for some time, the oil in the transformers 
designed for voltages of from 44,000 to 110,000 volts should be kept 
slightly warm, in order to eliminate the chance of the oil becoming 
moist. In fact, it is desirable, for the purpose of preventing con- 
densation on the oil surfaces and other inside trensformer surfaces, 
to keep the oil &t all times at least 10°С, above the room tempera- 
ture. | 
Transformer Oil.—Only э, few important notes are referred to here. 
The most important characteristics of transformer oils which 


interest the operating engineer are summed up in the following 
table :— 


systems. Ву transmission engineers this feature is not considered 
to be the most important, but rather the insulation of the transformer, 
2nd consequently Из reliability. The writer believes the right order 
of importance to be:—(1) Reliability, or ability to supply con- 
tinuous and uninterrupted service. (2) Safety, or a condition con- 
forming with safety to life and property. (3) Efficiency. 

Many breakdowns of lerge power transformers have been recorded 
resulting from the stoppage of the cooling medium, all of which could 
have been saved if proper сете had been shown. Hourly temperature 
readings are the best indications of anything wrong in this direction. 
In case the circulation has been stopped by апу cause, the transformer 
may be operated until the coils at the top of the transformer, in case 
of an air blest, or until the oil, in case of a water-cooled transformer, 
reaches an actual temperature of 80°C. This temperature limit, 
under ordinary conditions, will permit the transformer to continue 
delivering power for about three hours ; a very close watch must be 
kept of the temperature, and the transformer must Бе taken out of 


= Quality (A). | Quality (B). service аз soon as it reaches this limit. 
Flash-point ...... secet ssc. овес. |, The outfit shown in Fig. 1 has been the meens of seving many 
Кола ГДЕ 210°С. 149°C. transformers from burning-out. The water relay or balance is 
УСОВ лоне | 105 secs. 39 secs. actuated by a volume of water in such a manner that if the water 
Breakdown test................ see. | 30,009 volts 40,000 volts slacked off or ceased to flow, it would light the lamp. The bell 


alarm is so erranged that it will operate гз soon 2s the temperature 
of the transformer, as indicated by the thermometer, reaches a 
certain limit. 

In the operation of transformers the delte connection has en 
advantage. With one grounded conductor the service need not be 
interrupted, except perhaps if the ground is an arcing one, which 
might set up continuous high-frequency surges, producing high- 
voltage stresses on the transformers in circuit. A table in the Paper 
gives particulars of practically all the most modern high-voltage 
transformer installations in the world. (10 of the systems are star 
connected, and 8 delta.) 


These values are а standard minimum for 0:2 in. gap. Quality (А) 
is for oil-cooled, and (B) for water-cooled transformers. 

А curve is given showing the serious effects of water in amounts 
less than 0-010 per cent. It is seen that the water present must 
not exceed 0-001 per cent. in order to obtain a dielectric strength of 
40,000 volts in the standard test. Blotting filter paper is now used 
to a great extent in drying oil and in cleaning oil for high-voltage 
transformers. The paper used should not come in contact with the 
hands, and should be dried at least twenty-four hours at not over 
85°C., and then saturated with dry oil the instant it is removed from 
the oven and before it has cooled. As the paper is weakeded by dry- 
ing and by saturating with oil, especially hot oil, it must be carefully 
handled. | 

Comparison of Shell. and Core-type Transformers.-—When we 
compare the shell type with the core type from the standpoint of 
operation, we find that there are several advantages in favour of the 
shell type. In general the latter is 2 difficult piece of apparatus to 
repair in case of breakdown, though not so difficult аз it is often 
made out to be. The difficulty increases in almost direct proportion 
to the increased kilowatt capacity, and in the largest sizes it becomes 
advisable to send for a transformer man from the factory to do 
repairs. This disadvantage hes been, and is to-day, considered the 
only cause of a number of power comp2nies operating their lines at 
high voltages, choosing the core-type transformer. Reliable data, 
however, teken from a number of electric power companies operating 
long-distance transmission lines, show that the shell-type transformer 
has been more reliable than the core type for high-voltage service. A 
modification of the insulation on the end turns of core-type trans- 
formers has, however, given them a better standing, and they can now 
be depended on equally as well as the shell-type transformer. 

Some of the most important advantages and disadvantages of 
these two general types may be summed up as follows :— 

Advantages in Favour of the Shell Type: (1) Greater radiating 
surface coils and core resulting in & lower temperature in all parts 
of the transformer. This point has an important bearing on the 
insulation—the life of the transformer depending on the strength of 
the insulation of the hottest part. (2) Interlacing of coils, resulting 
in lower reactance voltages, hence closer regulation. (3)Mechanically 
stronger end more able to withstand the electro magnetic stresses. 
(4) Satisfactory series-parallel operation. This often being neces- 
sarv on large trensmission systema. 

Advantage т Favour of the Core Type : Exsier to rep2ir. 

Disadvantage of the Shell Type : Difficult to remove г, coil. 

Disadvantages of the Core Type: (1) With low-voltage winding 
designed for 22,000 volts and above, the &mount of insulation next 
to the core means 8 larger mean turn of winding, the temperature 
and the I*R loss being increased thereby. (2) Radiating surface on 
the low-voltage winding very poor, resulting in higher temperatures. 
(3) The concentric arrangement of coils results in poorer regulation 
and higher reactance voltages. (4) Less mechanical bracing because 
of its design and form. (5) Not possible to operate & three-phase 
(delta-delta) transformer in case one winding becomes damaged. 

Some of the designs of low-voltage transformers are so overlapped 
‘that what one manufacturer calls a shell type another manufacturer 
calls a core type. The types referred to in this Paper are of the 
rectangular shell and circular core construction only. | 

. Operation of Transformers.—The efficiency of a transformer 
is usually considered its most important feature by the majority 
of station engineers and managers operating local distribution 
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Fic. 1.—WaATER THERMOMETER AND BELL DANGER INDICATOR 
Fon HIGH VOLTAGE TRANSFORMERS, 


Single-Phase. versus  Three-Phase.—As the art of transformer 
design and manufacture improves, the three-phase transformer will 
be as extensively and universally used әз the single-phase trans- 
former for high voltages, its only disadvantage being in the case of 
failure and interruption of service for repairs; but this will be off- 
set by other important factors, since breakdowns will be of very rare 
occurrence. 

Where a large number of three-phase transformers are installed in 
one building, sey, three groups or more, there is unquestionably a 
great saving over any combination of single-phase transformers, and 
the possibility of using two sets out of the three, or three sets out of 
the four, and so on, offsets that all-important drawback—reliability, 
and places the three-phase transformer on almost an equal footing 
in this respect with the three single-phase transformer combination. 
The building is thereby reduced by a considerable amount, less high- 
and low-voltage transformer termina! insuletor bushings, compart- 
ment insulator bushings, and 'Ъиз-Ъаг high- and low-voltage in- 
sulators are required, besides simplifying the wiring lay-out in the 
station. 

To fulfil the requirements of a three-phase transformer using а 
combination of single-phase transformers it is necessary to use :— 


Delta Connection : Three of 33-3 per cent. each, or total 100 per 
cent. kilowatt capacity. 


Star Connection : Three of 33-3 per cent. exch, or total 100 per 
cent. killowatt capacity. 


Open-delta Connection : Two of 57-7 per cent. each, or total 115-5 
per cent. kilowatt capacity. 


“Т (two-transformer) Connection : One of 57-7 per cent. kilowatt 
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three-phase to two-phase proper interlacing of the primary windings 
should be made to eliminate Јел Каре flux and improve the regulation, 
Serious unbalancing is sometimes due to exeessive Jerkege Пих 
caused by ditferent power-factor currents circuleting in the two 
halves of (A) winding (Fig. 2). Currents of different phese relation 
How in the two halves of (А). [n one, one-holf the current is leading 
by 30 deg. and in the other helf lagging by the seme amount, which, 
of course, results in different regulation in the two parts. If the 
currents Vand Г ere equal and in time-phose- that is, both flowing 


and one of 50 per cent, kilowatt, or total 107-8 per cent. kilowatt 


cap tcit v. 

TU (threr-transformer) Connection © Three of 33-3 per cent. cach, 
or total 100 per cent. kilowatt capacity. 

From this we see that the three best combinations are delta, star, 
and the three-transformer * T " connections. With the delta and the 
Г’ (three-transformer) systems а spire transformer is not 
warrented, end in the case of a bres kdown of one unit the minimum 


amount of time is lost in cutting it out of servico. With the open- 
delta and " 'T | (two-transformer) systems, the loss of any unit stops 
A further edvəntzge 
(three. 


the system from operating three-phese current. 
of the three-transformer methods- delta. stor, and “T” 


transformer)- is, а spare unit costs less than one for either the open- 


delta or the * T (two-transformer) methods, 


Connections of Transformers.— In the connection of power trans- 
formers for high-voltege transmission. systems there is a choice 
between two methods for the three-phase system, namely, delta and 
star. For two-phase, three-phose, there is a choice between three- 


trensformer © T” and two-transformer Т.” 


The relative edvanteges of the delta-delta and delte-ster systems 
are still disputed, and gre open to discussion, The main advanteges 


simultaneously towards or awav from the point 0- {Ве resultant 
M.M.F. will be zero. If the currents are equa! but opposite in times 
phose, the M.M.F. in ampere-turns will be »'I*, In the former саче, 
the two currents taken together represent no power, wheress in the 
letter the power is I" E' cos ф, 

The voltage across one transformer winding is only 86-7 per cent. 
of that across the other, so that one has a kilowatt capacity of КЇ cos Фф, 
and the other a rating of EI cos $ 0-867, the total rating being 
“bout 8 per cent. larger than the combined rating of three single- 
ph»se transformers connected. in delta, star or © T” (three-trans- 
former), end sbout 7-7 per cent. smeller then two single-phase trans- 


formers connected in open-delta. 
It i8 well recognised that any combination of the two-transformer 


method requiring а change from three-phise to two-phase, or from 
two-phese to three-phase, is mede at the expense of regulation as 
well аз involving a loss in cfliciency. And, if the connection is used 
to step-up from two- to three-pli*se, similar connections should. bo 
erranged for stepping down at the recciving end; in this way tho 
possibility of eross-currents or asymmetry will be greatly avoided. 


and disedvantages are set out by the euthor,— Parallel operation is 
also considered. It is found edvantageous on some occasions to 
роге НЧ both the high- and low-voltage windings of power trens- 
formers ; but to do this, it is necessary to know the connections and 
voltages of the different transformer groups. With the delta end 
star systems, it is only possible to parallel eda combinations out of the 


ten combinetions so generally used. Of these six combinations the 


Fic. 2.—"* T" Two-Tg&ANSsrOnMER METHOD. 


transformers to be paralleled must have equal impedence and equal 
ratio of resistance to impedance. | 

So fer as the condections of 2 three-phase or three single-phase 
trensformers for deltes or star сте concermed: whichever scheme of 
connections is decided upon, it will b» always found advise ble to keep 
to thet scheme throughout the system, otherwise comp'iestions might 
result. This is p»rtieularly applicable on some of the larger systems 
of 100 megawatts and over, where networks of high-voltsge transmis- 
sion lines and sub-stations are numerous. 

Some of the protection schemes used at the present time are next 
illustrated. In the case of а star-delta connected system—star- 
connected on the high-voltage side—the author thinks it might be of 
considerable advantage to add resistance to tho grounding of the 
neutral-point to reduce the rash of current in case of an external 


short circuit. 

Three- phase Tw -phase.—Tha more we centralise electric power 
Systems the more we shall require this method of distribution, 
which will come about through the transformation from three-phoe se 
high-voltage transmission lines, this being et the present time 
the only system emp'oved end recommended for long-distance trens- 
mixsions—direct current not being applicable in such cases heeause 
of its expense in conversion and transformation. &e. Already severa! 
inst^llations of this kind have been mado, and ere operating satis- 
fectorily at voltages as high as 60,000 volts, and there is every reason 
to believe the practice will become more general in the near future. 

In the arrangement of the two-transformer method of two to 
three-phese. transformation. there are two independent magnetic 
circuits, and on the two-phase or secondary side two windings with N 
turns each (Fig. 2). With the ratio 1 to 1 the winding (B) has п 

9 
tums; the winding (A) having n’ or vies n turns, 


Transformers are usually built with 50 per cent. and 86:7 per cent. 


taps, and are thus interchangeable, When transforming from $ 


To reduce the effects. of unbalancing of the two-trensformer 
svstem, it hes been found necessary to :—(a) Properly interlace the 
transformer windings on the low-voltage side if stepping-up, and 
high-volt:ge winding if stepping down. (b) Connect in multiple 
the two halves of windings, or use four instead of two transformers. 
(c) Use three single-phise transformers. 

Also, the question often arises whether to ground the neutral-point 
X, shown in Fig. 2, or leave it ungrounded. The advantage of 
grounding the neutral-point is the яъпе аз found in the star system, 
ie.. а ground on one transmission line wire short-cireuits that plese 
and causes а complete shut-down; but when operating without the 
neutral grounded on the transmission-line side, the stress on the 
transformer insulation. might be equal to full-line voltage. Of 
course, with grounded neutral and usual conditions of operation, 
the maximum insulation strain will only be 58 per cent. of full-line 
voltage. In generel, the neutral-point of transformers is not 
grounded on the transmission-line side because of this denger, 


(To bs concluded.) 


CORRESPONDENCE. 
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THE INSTITUTION OF ELECTRICAL ENGINEERS. 
TO THE EDITOR OF THE ELECTRICIAN, 

Sin: Having secured the adjournment of last Thursdav'a 
extraordinary general meeting of the Institution of Electrical 
Engineers, 1t 13 necessary for those who are not satisfied with 
the proposed changes in the Articles of Association to take 
concerted action for their amendment. It seems desirable to 
direct attention only to the main alterations which would be 
produced by the new Articles. as if amendments of principle 
can be secured the minor amendments of detail which they 
would necessitate could be left in the hands of the Council, It 
is to be hoped that the procedure at the adjourned meeting will 
be arranged to allow this course to be adopted. as no advantage 
can be gained Бу wasting the time of tlie meeting discussing 
and voting upon a multitude of minor amendments which are 
simply dependent on the decision reached regarding the points 
of importance. 

The first question is that raised by Articles 4—17, covering 
the qualifications for membership. Broadly, the effect of these 
articles is to increase the existing tendency for the Institu- 
tion to become more a trade association and Jess а profes- 
sional body. To check this it is necessary to modify sections 
(c) and (4) of Article 12 which govern the admission of non- 
professional men to full membership, and to insist on the dele- 
tion of Article 15 which creates the new class of Licentiates. 
Apart from the name (which is a minor matter) there seems to 


he no need for this class, as those eligible for it fall naturally 
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into one or other of the existing classes—Students, Associates, 
or Associate Members. "The addition of more classes is in itself 
most objectionable for two more or less opposed reasons. On 
the one hand it involves labelling members with a title indicat- 
ing their qualifications too minutely, and on the other hand it 
can only tend to the complete loss of the value of all our Insti- 
tution titles in the eyes of a public which cannot be expected 
to appreciate the fine distinctions which may be apparent to 
members of the profession. 

The next series of important changes are in Articles 26 to 40, 
dealing with subscriptions, &c. It is to be presumed that the 
Council will satisfy existing members that the Institution has 
the legal right to increase their subscriptions, and it 13 to be 
hoped that they will publish a financial statement showing the 
necessity for the increase, giving particulars of the additional 
income anticipated and the manner in which it is proposed to 
expend it. Many of us feel that the subscriptions which we 
now pay are greater than is warranted by the advantages we 
enjoy ; and the least that can be expected. if we are asked for 
more, is that necessity should be clearly proved. In this con- 
nection it may be remarked that no such necessity was shown 
by the last annual report of the Council, and that one of the 
reasons there given for an increase in subscriptions—that И 
would raise the prestige of the Institution—shows a complete 
failure to grasp the meaning of prestige in a professional body. 
Apart from these points, the alteration in the rates for com- 
pounding needs explanation: this alteration implies that the 
old rates were on an unsound financial basis, in which case it 15 
remarkable that existing members are asked to increase their 
subscriptions, but existing members who have compounded 
are not called on to pay the difference between the old and the 
new compositions. The most important point in connection 
with the subscription rate is, however, that there should be 
discrimination between town and country members. Mr. 
Hamimond’s contention last Thursday that the existence of the 
Local Sections obviates this necessity cannot be maintained in 
the face of the acquisition of the Institution building, however 
plausible it may have been when we had no proper home of our 
own. Feeling on this question is strong amongst. provincial 
members. and it will be difficult for the Council to justify the 
increase to them, however successful they may be with town 
members, 

Finally we come to Articles 44, 45, dealing with the compo- 
sition and election of the Council. As regards the composition, 
it need only be remarked that the non-corporate Associates are 
over represented and that the proportion between Associate 
Members and Associates on the Council should be four to two 
or even five to one instead of three of each. The methods pro- 
posed for the election of the Council were stated by Mr. Ham- 
mond on Thursday to be intended to make the election more 
democratic, but actually can hardly fail to have exactly the 
opposite effect and to lead to the Council becoming entirely 
co-opted. The opportunity to nominate candidates after the 
publication of the list of the Council’s nominees should be re- 
stored and the provision in Article 49, that under any circuin- 
stances 50 per cent. of the new councillors shall be the nominees 
of the old Council, should be deleted. It would be advanta- 
geous to provide that the Council's nominees shall exceed the 
number of vacancies so that there would necessarily be a ballot 
and the nomination of other candidates would be less invidious. 
Very great importance attaches to the question of the election 
of the Council if members wish to retain a real control of the 
Institution, the inore 30 in view of Articles 66 and 69 (if these 
are allowed to stand), the first providing that the Council can 
effect loans, and the second that they can incorporate kindred 
societies, without sanction by a general meeting. — — 

I can only plead the importance of the subject as an excuse 
for so long a letter, and in conclusion would repeat that con- 
corted action must be taken at once if these Articles are not to 
b:adopted unamended. It is very greatly to be regretted that 
the Council did not submit a draft to all members and invite 
criticism and amendment some months before they proposed 
the formal submission of the Articles to a general meeting. 
Radical changes should not be made without the considered 
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support of the majority of members, and three years’ delibera- 
tion of a committee sitting in private is no substitute for open 
discussion. It is unfortunate if the method actually adopted 
by the Council forces on some of us a Course apparently directly 
hostile to their proposals, but the blame for this result cannot 
be laid at our doors.—I am, &c., 
“ Bradley,” Grange-lane, 
Erdington, Bumingham, Nov. 6. 


MAURICE SOLOMON. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sir: The alarm with which the proposed new Articles of 
Association of the Institution of Electrical Engineers. have 
been received by the members al over the country, and the 
informal discussion in London, have proved that there 15 a wide 
difference of opinion between the Council and the general body 
of members. The Council have agreed to an open discussion, 
which no doubt will result in a large number of amendments 
being sent т. As, however, hundreds, and. possibly thousands, 
of amendments cannot be taken into consideration, the pur- 
pose of the deferred discussion will be frustrated unless some 
definite method js adopted beforehand to reduce the number 
of amendments to the vital points only, leaving matters of 
detail to be put at the meeting in London. 

As points affecting the future policy of the Institution on 
which a vote should be given, I would propose the following :— 

1. Inadvisability of creating the new class of Licentiates, 
Par. 4.) 

2, Necessity of keeping the Institution a strictly scientific 
and professional body. (Par. 124.) 

3. Increase of fees. (Par. 26 and 27.) 

4. Examinations. (Par. 16.) 

5. Nomination and election of Council. (Par. 49, 51 and 52.) 

Under the present bye-laws the Local Sections have no power 
to vote or pass any resolution in respect to the affairs of the 
Institution, and therefore, whatever votes are taken will have 
to be forwarded direct from the members to the secretary. In 
order to enable any member to gauge the strength and the 
direction of the opinion of the body of members, 1 would sug- 
gest that copies of the resolutions passed on the above points 
should be published in the technical Press, together with the 
number of the members in favour.—I am, &c., 

Birmingham, Nov. 6. В. OspstErTICH. 

[As suggested by Mr. Orsettich, we shall be glad to receive 
from the secretaries reports of meetings of anv of the Local 
Sections, and the number of members for and against any 
resolution dealing with the proposed new articles.—Ep. Ё.] 


HIGHER EDUCATION. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: While appreciating fully the comments in vour notes 
this week, it seems to me that vou have accidentally misinter- 
preted ту meaning in one particular. Probably the fault is 
mine, since I was not very explicit ; and as others appear to be 
making the same mistake, I am sure you will allow me space 
for a short explanation. 

_ You write as follows : © We fear, however, that if specialisa- 
tion by higher university training is to take place subsequent 
to the age of 22, an engineer's education will be so expensive, 
or prolonged, as to debar all but the wealthy from being fully 
trained." 

Now while I do most heartily wish to see the training of 
specialists prolonged bevond the ordinary three vears (whether 
this finish at the age of 22 or earlier), I should be Ще very last 
to make such training dependent upon the wealth of the 
student. That is why I used the expression." scho'arship- 
aided centres" Му view is that the scope for highly trained 
scientific specialists is limited, and that the number of students 
fit for such training is also quite small. То such higher callings 
wealth should be neither а bar nor a passport. I suggest that 
at the end of the general course, the university authorities 
should select those whom they deem most fit for higher train- 
ing, and these men should be given the option of going on to 
the specialist centre, If any selected student finds himself 
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debarred by lack of money alone, assistance in the form of a 
scholarship should be offered to hnn. 

] admit, of course, that every successful man, sooner or later, 
becomes a specialist; and I agree with vou that “at the 
present day the demand ts all for specialisation.” But most of 
this demand is commercial rather than highly scientific, and is 
clearly met by Мг. Peck when (speaking as the head of a works) 
he savs: " Give us the men with a broad general training, and 
we will afterwards specialise them to suit ourselves," Under 
mv scheme all would receive training of a wide scientific and 
general character. The many would then pass into works or 
oflices where they would become specialised, as and when fields 
of usefulness opened before them. The few having shown in 
their general course a marked bent and special ability would 
have the opportunity of developing their capacity to the 
utmost, quite independently of the accident of wealth. And 
I see no reason why some of those who, in their time, formed 
part of “ the many,” should not be allowed to receive training 
as specialists, even quite late in life, if their career justified it 
or their emplovers desired it. —] am, &c., 


Manchester, Nov. 4. WILLIAM Cramp, 


THE RECENT FATAL ACCIDENT ON THE LONDON 
COUNTY COUNCIL TRAMWAYS. 


The report of Col. Von Donop to the Board of Trade on his 
Inquiry into the circumstances under which а tramear belong- 
ing to the London County Council was derailed and over- 
turned near Lewisham High-road, on September 2nd last, has 


been issued. 

Риги wer? 42 passengers on the car at the time, 20 of thom being on 
th: top deck; one of thes: was killed almost instantan ‘ously, and 35 
other pass ngers have notified the Council of personal injuries sustained. 
The driver, assistant driver and. conductor were also shghtly injured. 
The car to which the accident occurred. was a single truck, double-deck 
car with a vestibule roof cover, and it was titted with a hand brake and the 
Westinghouse magnetic brake. 

The curve on which the derailment took place is 132 ft. in length: the 
radius of curvature at its sharpest point, which was near the centre of the 
curve, being 624 Ц. wae outer rail is given a super-elevation through- 
out, increasing gradually from } in. at each end to ў in. at the centre of the 
curve, Тиз portion of the curve at which the derailment appears to 
have occurred is on a falling gradient of a maximum of lin 16. 

Yne Board of Trade Regulations with respect to this curve are that all 
car: should come to a stop before passing round the curve, and that speed 
round it should not exceed 4 miles an hour. In accordance with these 
regalitions the Council erected a stop post 10 yds. bevond the commence- 
ment of the curve; cara therefore which do not stop before reaching this 
post hardly comply with the regulations. 

Too weather at the time of this accident was warm and tine, and the 
raik were consequently quite dry, and were com paratively new, being of 
tae British Standard Section No. 4. Tne lines were carefully gauged 
after the accident, and it was found that, round the curve, they were 
About Cin. tight to gauge. Itis the custom of the Council t) make the 
frock shgatly tight to gauge when running round sharp curves. Tne 
near rail was found to be in excellent condition, thongh its lip was slightly 
Word, and there were rubbing marks on it. showing that it had been acting 
às à chock rail. The ошого reil was more worn, showing that flanges of 
wheels running round the curve had been bearing hard against the ont- 
side of the groove, and had worn away and rounded off the top inside 
corner of the running portion of the rail The wear of this rail was not, 
however, sufficient to account for a derailment, and cannot be regarded 
as having contributed to this accident. Tae wheels of the car and the 
brake bloeks were also found to be in very good condition. 

Col. Von Donop's conclusions are mainly as follows :— 

From the evidence, and from the marks found on the track and road- 
wav, there can be no doubt that near the centre of the left-hand curve the 
ear was derailed to the outside of it, and that at the same time it heeled 
over to the rigat, s9 that its near side wheels were lifted off the road; it 
then ran or slid across the roadway on its two off-side wheels, the flanges 
of waich, as well as the thrust lever. cut into the wood paving. Whon the 
leading wheel. or probably the thrust lever, reached the rails т the 
le visham High-road, the ear was brought to a sudden stop, and it then 
fell completely over on to its right side. 

As, after the accident, the brakes were found to be т perfect working 
order, it is difficult to accept the statement that the brakes had failed t» 
act, and some other explanation must Бо looked for. 

, lae evidence as regards the grooves of the rails boing full of hard sand 
18 contradictory, but there seems no doubt that there was a certrin 
amount of sand in the groove of the outer rail. Col. Von Donop, is not, 
however, prepared to attribute the accident in any way to this cause. 
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will not account for the overturning > a speed of at least 20 miles an hour 
would be required on this curve before the car, loaded as it waa at the 
time, would have overturned under the action of that force alone, and it is 
clear that its speed never approached that figure. 

Driver Jarrett admits that the usual spot where he brings the car to a 
stand is slightly beyond the stop post. which would mean more than 
half way round the curve, and it seems highly probable therefore that he 
had not intended on this occasion that the car should be brought а stop 
until it reached that point. The car when entering the curve appears 
from all the evidence to have been running at a speed of rather under 
than over 8 miles an hour with the magnetic brake applied at either the 
first, second or third notch; at that speed the magnetic brake would 
very probably not come into operation on either of those notches, and the 
car was therefore running freely with no brake in action. When the car 
was close to the stop post, Jarrett realised that Reeve (a learner who was 
driving the car at the time) had not got the car sufliciently under control 
to stop 1t at the point at which he intended. and he himself then at once 
applied the two other brake notches of the magnetic brake and also the 
hand brake; these two brakes appear to have come into action simul- 
taneously, and the result was that the car whilst running round the sharp 


сигуе was brought up with a sudden jerk and the wheels were locked by 


the wheel blocks. 
It is а recognised fact that the sudden locking of the wheels of a саг, 


when running even at a moderat? speed ronnd a curve, hasa tendency t» 
cause derailment or overturning. Ilt is probably due to the fact that 
when the wheels are locked they are unable to adapt themselves to the 
chanve of direction as easily as when they are revolving, and that there is 
consequently а tendency for them not t» adhere to the curve, but to run 
off at a tangent. Lam of opinion that that is what occurced on this occa- 
sion—viz., that the sudden and forcible application of the magnetic and 
hand brake brought the car to a momentary stop, and locked the wheels, 
whilst the sudden movement of the live load t» the outside of the curve 
under the action of centrifugal force caused the car to tilt over towards 
the right. so that its near side wheels were Jifted off their rail: the car 
then skidded quickly forward for a short distance along the outer rail, 
and then the off side wheels also ran off the line to the outside of the curve. 
The саг then slid across the wood pavement on its two off-side wheel: and. 
from the mark made in the wood pavement by the thrast-lever, it is evi- 
dent that whilst doing so it was gradually heeling over more and more to 
the right. a result which was probably due to the continued shifting of the 
live load in that direction, ‘где forward movement of the ear cont nued 
until the thrust-lever reached the tram rail in Lewisham High-road ; at 
this point the car fell completely over, its final overturning being pox- 
sibly accelerated owing to its forward movement being suddenly cheeked 
by the tram rail. 

The sudden stoppage of the car which led tò this accident was un. 
doubtedly due to the sudden application of the brakes to their full extent, 
and this sudden application of brake power was in tira due to the fact 
that effective steps had not been previously taken sufficiently tocheck the 
speed of the car. Tn» fact of driver Jarrett finding it necessary to take 
such strong measures at the last moment to stop the саг raises a зна. 
picion that he had not been supervising learner R^eve's action with sufti- 
cient care. Whether this was the case or not, the car had undoubtedly 
been allowed to get out of eontrol when approaching this st ipping place, 
and driver Jarrett and learner Reeve must, I consider, on that account 
be held partially responsible for the accident. 

But two other causes also contributed towards it. Firstly, that the stop- 
post is situated too far forward beyond the commencement of th» curve ; 
and, secondly, that it was not intended on this occasion to bring th^ car 
to a stand until it was а certain distance beyond that post. With the 
view of preventing a recurrence of this accident, E would recommend that 
the position of the stop-post be altered so that it may be immediately 
opposite the commencement of the curve, and that steps be taken to 
ensure that the practice of drivers not bringing their ears to a siop before 
pissing it be strictly prohibited. 


[Qn ——Ó— A1 
LONDON ELECTRICITY SUPPLY LOANS. 


LONDON COUNTY COUNCIL AND 1931. 


The Finance Committee of London County Council heve prepared. 


а report on the financisl relations between the County Council and 
the local authorities of London in the matter of олт, including those 
for electricity supply. In regard to loans for electricity under- 
takings and the po-ition created by the London Electric Supply 
Act, 1908, the Committee report at con iderable length. 
the following :— 

The requirement. that the loan shall be repaid within the life of th^ 
works for which the Joan is required applies, of courso, to works of a 
depreciating nature; in the case of loans for freehold lind and local 
improvements, which include the eost of freehold land, the full term of 
60 years is usually allowed, if desired by the borrower. In the case of 
loans for all other pnrposes, we are always advised by the Council's pro- 
fessional officers as to the probable * life " of work for which a loan is 
required, and such terms are regarded as the maximum periods, and are 
not exceeded by the Council in any case in fixing the period for the горау- 
ment of loans. ‘Tae Council sanctions various periods for loans for sub. 
stantial buildings according to the purpose for which the buildings are 
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required (in each case the actual period sanctioned must be within the: 


estimated " life" of the buildings as certified by the architect), and for: 


electricity purposes the maximum period is 50 years. The term of 30 
years was the period sanctioned by law many years ago as the maximum 


for loans generally for buildings, and it still stands as the limit for build- 


ings for all purposes apart from housing and electricity. With regard 
to the earlier electricity loans for 42 years, the Council, as opportunities 
occur, endeavours to induce borough councils who have raised such loans 
to reduce the outstanding periods of repayment. ~ 


In regard to the relationship between the Council and the metropolitan: 


borough councils as to ganctioning loans for electricity supply, having 
special regard to the position created Бу the London Electrie Supply Act, 
1908. the Committee state that that Act, which became law in Dec., 1908. 
empowered authorised undertakers (London electric supply companies 
and focal authorities) authorised to supply electrical energy within the 
administrative County of London, to enter int» agreements for mutual 
assistance or for association with each other in regard to (1) the giving 
and taking of a supply of electrical energy and th? distribution and 
supply of electrical energy so taken; (2) the management and working 


of the generating stations or of any part or parts of the several under- 


takings of the contracting parties; (3) the appropriation and division 
of receipts arising under and the provision of capital required for carrying 
into effect any such agreements ; and (4) any matters or things incidental 
to or connected with the purposes aforesaid. The Act also transferred 
to the County Council the powers of purchase previously vested in the 
several borough councils, so far as regards the undertakings of most of 
the London electricity supply companies, and in addition empowered 
the Council to purchase the undertakings (or parts of undertakings) in 
the county of those bulk.supply companies which were not purchasable 
by a local authority. The powers of purchase may be exercised in 1931, 
or at subsequent periods of 10 years. The Committee had the provisions 
of the Act under consideration in Oct., 1900 [n a statement submitted 
by the Committee on the 7th inst. the amount of loans sanctioned by 
the Council during each of the last 10 years, and the purposes for which 
such loans were sanctioned, are set out. The total amount was 
£8.914.187. "There has been a large falling off of loans for electric 
lighting. Since Oct., 1909, there have been few applications for sanction 
to loans for electricity purposes in which the question of bulk supply could 
have arisen. Certain extensions have, however. been necessary in order 
to enable borough councils to comply with statutory requirements in 
regard to the supply of electricity. In all cases the Committee have been 
kept fully informed as to the bearing of the future development of elec- 
tricity supply rendered possible by the Act of 1908 in dealing with recent 
applications for loans. 

Separate statements just issued show (1.) the amount of capital expen- 
diture, under various heads, incurred by Metropolitan Borough Councils 
in respect of their electricity undertakings at March ЗІ, 1909 (that being 
the nearest convenient date to the passing of the Act of 1908); and (ii.) 
the loans sanctioned by the Council since that date: The amount of 
loans sanctioned is, for generation £160,201. for distribution £272.793 ; 
total £432.994. During the period covered by these loans the general 
employment of metal filament lamps has had the effect of reducing the 
amount of electricity consumed, and this has arrested the extension of elec- 
tricity plant in some cases. So far as the metropolitan borongh councils 
are concerned, the powers of mutual assistance conferred by the Act have 
not been largely exercised, the only working agreement under the Act 
which has been completed being that between the Poplar and Stepney 
Councils. А further agreement between these two borough councils 
is in course of settlement. Other agreements have been under con- 
sideration by local authorities. 

The Council has not up to the present expressed itself in favour of any 
definite policy to govern its action as the sanctioning authority for loans 
for electricity purposes, having regard to the future development of 
electricity supply in London and the possibility of the Council becoming 
the principal authority for the supply of electricity in or after 1931. Jt 
appears desirable that the Council should lay down some policy, and 
from one point of view the present time would seem not inappropriate 
for such action, inasmuch as there remain just 20 years between now and 
the earliest date by which the Council could. purchase the companies’ 
undertakings, and this period corresponds with the loan term allowed for 
generating plant. Hence any loans sanctioned for such plant after 1911 
will be in respect of plant estimated to last until after the Council is 
empowered to purchase the companies! undertakings. and if the option 
to purchase is exercised the Council will then be the authority for supply- 
ing electricity in London side by side with the borough councils, It is 
obvious that the undertakings of the borough councils must find their 
appropriate place in any comprehensive scheme of electric supply which 
may be possible in or before the year 1931. It must. however, be borne 
im mind that no expression of opinion by the Council as to the policy 
which should b» adopted would have any binding authority upon the 
borough councils who have established electricity undertakings, or upon 
the companies owning electricity undertakings. If the Council should 
adopt any definite policy with the object of restricting the enlargement 
of those concerns owned by local authorities which eould be as well or 
better served by taking a supply in bulk from neighbouring undertakings. 
whether owned by municipalities or companies, it might, to a limited 
extent, be able to give effect to that policy by virtue of its position as the 
authority for sanctioning further loans for electricity generating plant. 
At present, however, the Council has no special powers in regard to the 
sanctioning of loans for electricity purposes, the Act of 1908 having made 
no alteration in that respect, and, unless further Parliamentary power 
were sought, the Council would have to rely upon the powers conferred 
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by the Metropolis Management Act. 1855, the borough councils having 
the right to appeal to the L.G. Board, under the London Government 
Act, 1899, if the Council refused sanction, The Council has always con- 
sidered itself entitled to all information affecting the financial aspect 
of loan applications, and if it was satislied in any particular case that it 
would be more advantageous for a borough council to take a supply in 
bulk than to carry out any contemplated extension, it would no doubt 
suggest this course to the borough council; but if there ensued a conilict 
of opinion on the matter the Council would probably require very strong 
reasons before it would attempt to foree its view upon the local authority: 
If the Council wished to go farther than hitherto, and to act upon some 
comprehensive scheme with a view to stopping extensions of some under. 
takings and permitting extensions of others, regarding the requirement 4 
of London as a whole more particularly than is done at present, it might 
be necessary for the Council to be armed with further Parliamentary 
powers of oversight and control Tarse considerations appear to point 
to the desirableness of an attempt being made to secure some agreement 
as tà the future lines of development on the part of all electricity supply 
authorities in London, in-luding companies as well as borough eouncils. 
Tne duty of advising the Council as to the exercise of its powers under the 
London Electric Supply Aet, 1993. rests with the Highways Committee, 
and we have suggested to that Committee that they should consider 
whether it would not be desirable for them t» recommend the Council 
to formulate, so far as cireumstances will permit, a comprehensive policy 
as to the action which the Council should take in view of the London 
Eleetrie Supply Act, 1993. Tae Finance Committee do not suggest that 
the Council should, at this stage, consider the question of the exercise 
in 1931 of the powers of purchas® conferred by the act. Tae immediate 
point for consideration is the question of the development of the various 
concerns in the most effective and economical manner in view of tho 
powers of co-operation conferred by the Act. 


MARYLEBONE (LONDON). THE QUESTION OF 
CONTRACTING. 


oa 


At the last meeting of the Council the Mayor, who gave а review of the 
past year's work, said the result of the working of the electricity under- 
taking was a net profit (after deducting all capital charges, &e.) of £6,712, 
which brought the accumulated profit t» £31,603. 

By the lighting of the streets by electricity £1.500 a vear had been 
saved. Tnis year the sales of current would approach 13.500.000 units, 
against 6,500,000 when they took over the undertaking. Не contended 
that reasonable care had been taken that the competition with the con- 
tractors in the borough should be fair. ‘ney had not cut prices: in- 
deed, they had a large gross profit (33 to 44 por cent.), and they were 
deliberately refraining from. wiring new premises unless specially re- 
quested by the consumer. 

Mr. Oswarp Lewis then moved : * That. with a view to the fact that 
this Council does not desire to continue competitive trading. the Elec- 
tricity Supply Committee be instructed to report to the Council as to the 
advisability of discontinuing the execution of contracts for wiring and 
the sale of electric fittings." Не contended that in going outside the 
ordinary business of the sale of current the municipality was entering 
into competitive trading with the contractors in the borough. He was 
satisfied that the intimate connection which existed between the two 
departments of the undertaking—-the supply and the sales departments— 
had resulted in the furthering of the business of the sales department, and 
had been used for that purpose. The effect of their present policy would 
he to diminish the turnover of the larger contractors, possibly driving one 
or two out of the borough. and to rain the small men. There were 
affected between 50 and 60 electrical contractors of one sort or another. 

Mr. Туск seconded, and urged that the matter should be considered as 
one of principle and not of expediency. 

Мг. W. DENNIS moved, as an amendment, that the Electricity Com- 
mitt»e be instructed to report on the advisability or otherwise of con- 
tinuing the publicity and sales department on the present lines, particu- 
lar regard being paid to the question raised in the letter from the Elec- 
trical Contractors’ Association. 

Mr. WHITE urged that having one? taken over the electricity works it 
was their duty to do the best they could for the department in the in- 
terest of the ratepayers. He did not think the contractors had much to 
fear from their competition. 

Mr. Duncan Warsow said he had made inquiries, and found that the 
total turnover of the electrical contractors in the borough amounted to 
£43.000. and of that £16,000 was taken by the Council's department. As 
to the number of contractors in their area it was a fact that they had 43 
t» every Lin Sheffield, 59 to 1 in West Ham, 74 to 1 in Ipswich and 47 
to lin Hackney. taking. population into consideration. He submitted 
that the matter called for very serious consideration. 

Mr. Н. A. Garroren said the effect of Mr. Lewis’ motion would be t» 
wreck the undertaking. There was over two millions of the ratepayers 
money involved, and they should do their best to see that that was not 
lost. | 

Col. А. J. Норктуз (chairman of the Electrie Supply Committee) said 
he had no objection to the amendment. He characterised Mr. Watson 3 
figures as absolutely fallacious and unreliable. 

Ultimately the amendment was carried with practical unanimity. 
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LEGAL INTELLIGENCE. 


E onmes eam ME 
British Westinghouse Electric & Mfg, Co, v, Underground 
Electric Rallways Co, of London. 

On Tuesday the Court of Appeal (Lords Justices Vaughan Williams, 
Buckley and Kennedy) commenced the hearing of plaintiffs’ appeal from 
the refusal of the Divisional Court (Mr. Justice Pickford and Mr. Justice 
Lush) to set aside an award of an arbitrator whereby plaintiffs? claim 
for about £80,000 in respect of the balance of the price of certain machinery 
was dismissed and defendants’ counterclaim for damages for alleged 
breach of contract was allowed to the extent of about £20,000. 

It appeared that the British Westinghouse Co, contracted to supply 
defendant: with eight steam turbines and eight turbo-alternators com- 
bined for &250.000. Although the machines failed to satisfy the con- 
ditions of the contract as to economy of working, defendants accepted 
them, reserving their right to damages for breach of contract. Subse- 
quently, in order to avoid the expense of the continued use of the West. 
inghouse machines. the railway company replaced them with Parsons 
machines, thus effecting a saving in the cost of working of £20,000 per 
annum. The arbitrator found that the substitution of the Parsons 
machines was a reasonable and prudent course, and that it was of pecu- 
niary advantage to the railway company, as the superiority of those 
machines in efficieney and economy over those supplied by plaintiffs was 
ao great that even if plaintiffs had delivered machines in all respects 
complying with the conditions of the contract it would yet have been of 
pecuniary advantage to the railway company, at their own cost, to 
r»plice sneh machines with Parsons machines so soon as the latter were 
to be obtained. Plaintiffs maintained that in these circumstances the 
substitution of the Parsons turbines for the Westinghouse machines not 
only mitigated the damage but effected a great benefit or profit to the 
defendants which ought to be considered in estimating the damages. 
At this stage in the arbitration proceedings the arbitrator (Mr.Lyttleton 
К.С.) stated а case for the opinion of the Court. The matter came before 


a Divisional Court. which held that as the substitution of the Parsons 


machines went in mitigation of the damages consequent upon the breach 
of contract, the railway company were entitled to recover from the West- 


inghous? Co. the price paid for the Parsons “machines, and none the less 


во because the Parsons machines were во superior to those of the West- 
ingliouse Co. that it would have been to the pecuniary advantage of the 
railway company to have effected the substitution at their own cost. 
even if the machines supplied had been in accordance with the contract. 
The matter then went back to the arbitrator, who eventually made his 
final award in favour of defendants. Plaintiffs then moved to a Divisional 
Court (Justices Pickford and Lush) to set aside the award, but without 
success ; hence the present appeal, which in effect was an appeal against 
the decision of the first Divisional Court. 

Sir А. Crippa, K.C., Мг. Disturaal and Mr. Tangye appeared for 
appellants; and Mr. J. D. Fitzgerald, K.C., Mr. Roskill, K.C., Mr. A. В. 
Shaw, and Мг. L. Macassey for respondents. 

In support of the appeal. Sir A. Cripps submitted that in a claim for 
breach of contract of this kind the trae measure of damages was tho cost 
of putting the persons who had suffered through the breach in the same 
financial position as near as possible аз they would have been if th? 
contract had been carried out. Inasmuch as the substitution of the 
Parsons machines put the railway company in a substantially better 
position than they would have been under the contract for the Westing- 
house machines, that fact ought to be taken into account in aseertaining 
the cost. Hiscomplaint was that the arbitrator, in assessing the damages, 
had failed to take that matter into consideration, and he contended, 
thersfore. that the award ought to be set aside. 

Мг. Fitzceravp. K.C., for the railway company. on rising to reply to 
the argamenta of Sir Alfred Cripps, K.C., for the appellants, took the 
preliminary objection that the arbitrator, having acted, or purported to 
act, in accordance with the advice given by the Divisional Court, presided 
over by the Lord Chief Justice, his award was not open to review. 

Sir А. Cripps contended that if it was made clear to the Court that the 
arbitrator had gone wrong in law, and that he had done яо appeared on 
the face of the award itself, the Court could interfere. Counsel also relied 
on the fact that the special ease and answers of the first Divisional Court 
were incorporated in the final award. 

Lord Justice Varguan УУилламу said that Нога was a0 much t» be 
said on both sides on the preliminary point that the Court thought it 
advisable to consider the law relating to it before giving their decision. 

Mr. FITZGERALD thon addressed the Court on the merits of the case, 
contending that the advice given to the arbitrator by the firat Divisional 
Court rightly indicated the true measure of damages, and that the arbi- 
trator when giving his final award had acted in accordance with the 
advice so given. 

At the conclusion of th» arg monts; their lordship: decided t» deliver 
Judgment to-day (Friday). 


Urban Electric Supply Co. v. Lumsden Machine Co. . 

At Neweastle-on-Tyne Assizes last week plaintiffs sought t» recover 
damages for an alleged breach of warranty said to have been given with 
a second-hand steam condenser. Tae defence was that no warranty 
Was given, or, in the alternative of it having been given, it was fultilled ; 
further, that if any such warranty was made there had been undue delay 


in bringing th> action. 
Mr. Улген, K.C., for plaintiffs, said his clients had various electricity 
works in England and Scotland. Intending to increase their plant at 


of a condenser. and on Feb. 28, 1910, defendants wrote offering to sell 
plaintiffs a condenser capable of dealing with 15.090 Ib. of steam per hour. 
Defendants were purchasing the condenser from the Coatbridge & 
Airdrie Electric Supply Co. for £275, and they sold it to ралии for £350, 
Plaintiffs’ manager saw the condenser, in sections, at Coatbridge. Phun- 
tiffs asked defendants for the original specitication of the condenser, and 
defendants obtamed them from the Coatbridge Со. Defendants were 
informed that the condenser was capable of dealing with not more than 
8.000 Ib. of steam, but they did not inform plaintiffs of that fact. When 
the machine was erected at plaintiffs’ station И was found to be incapable 
of meeting the demands of plaintiffs, and was really useless for their pur- 
poses. Plaintiffs contended that the condenser was not worth more than 
£200, and they claimed £150, together with £135 for th» tim^ and material 
used in erecting the machine on their premises, so that the amount of 
pluntiff claim was £255. 

Mr. А. Rye, late manager for plaintiffs, stated that he did not ascertain 
the condensing power of the machine when he saw it at Coatbridge, 
bocause the machine was in sections, and he had not facilities for measur- 
ing up the tub» area. He was aware that defendants did not make 
condensers, and that any machine which they obtained for plaintitfs 
would be second-hand, and that, therefore, defendants would be depen- 
dent upon information supplied by the actual vendors. 

Mr. ALEX, ANDERSON, assistant engineer to the plaintiffs, gave evidence 
of the testing of the condenser, and said the machine was not capable of 
dealing with the quantity of steam required by plaintiffs. 

For the defence. Mr. T. LUMSDEN, managing director of defendant 
company, gave evidence as to the sale of the condenser to plaintiffs, and 
said he was of opinion that the machine would meet the requirements 
of plaintiffs. 

Prof. В. L. Wetcaton said the specification stated that the condenser 
was capable of dealing with 15,000 №. of steam per hour, but no mention 
was made of the vacuum required. Tne essential feature in any con- 
densing plant was the degree of vacuum required. Giving his opinion 
upon the tests carried out by plaintiffs. Prof. Weighton thought that 
better results might have been obtained had the full volume of water 
specified been put through the condenser, and the air pump worked at the 
proper speed. 

The jury found for plaintiffs, awarding £116. 13s. 44. damages, and 
also £100, the cost of erecting and taking down the condenser. His 
Lordship entered judgment for £216. 135. 4d. and costs, and granted stay 


of execution for 14 days. 


Hartlepool Electric Tramways C». v. West Hartlepool Cor- 
poration.— his case came before Mr. Justice Bray (in chambers) on 
Tuesday, when he gave judgment in favour of the company for the imme- 
diat? payment of the purchase price and interest. Stay of execution was 


refused, 


PARLIAMENTARY INTELLIGENCE. 


аф 
TELEGRAPH CONSTRUCTION BILL. 


This bill, which seeks to confer further powers upon the Post Office to 
carry telegraph and telephone wires along public roads over railways, 
came before a Select Committee of the House of Lords on Monday. 

Major W. А. J. O MEAR«. engincer.in-chief to the G.P.O., said that in 
1863 an agreement was arrived at giving railway companies the right 
to construct and maintain telegraphs on their own railways. Рог the 
lines along the rails payment was made, and these did not come within 
the scope of the bill. Those affected were the lines along the publie 
highway which crossed railways. and during the Postmaster-General's 
control the right of the railway companies with regard to these lines 
(about 3,000) had never been exercised. Lately, however. claims had 
been made by some of the railway companies for payment in order to 
induce them to abstain from exercising their right, and after prolonged 
negotiations the Postmaster-General had in some cases consented to pay 
sums of money. As the Post Office were taking over the telephones, the 
number of lines would be greatly increased, and the bill sought to release 
the Post Office from paying railways in this way. The only company 
opposing the bill was the Caledonian Railway Ca. 

On Wednesday the Committee d>sided t» allow the Bill t» ргосле4, 
and over-ruled the opposition of t» Culedonian Railway Со, 


Pacific Oable Bill.—Tnhis bill wae read as»»ond time in the House of 
Lords on Tuesday. Tae Earl of Liverpool explained that its object was 
to enable the Pacific Cable Board to apply out of their reserve fund such 
sums as might be required for the works authorised by the bill. ‘The 
main work was a submarine cable between Australia and New Zealand. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MONICIPAL, FOREIGN & GENERAL NOTES. | 


BRITISH NOTES. 


Abingdon.— At a recent publie meeting г resolution was pessed 
urging thet the time had arrived for the town to be supplied with 
electric light and power, end requesting the Council to inquire into 
the matter with a view of sscort»ining whether the work should be 
undertaken by the Council. 


Belfast. "The city electrics] engineer (Мг. T. W. Bloxam) hss re- 
ported to the Tremweèys and Electricity Committee on the present 
charges for electrice current. 


After setting out the present tariffs for lignting and power Mr. Bloxam, 
states that from careful comparison of curves showing the relation of the 
total cost per unit to the price charged per unit for various hours! use por 
day of the consumers! average maximum demand, it is evident that all 
but long-hours. consumers are getting their power at sufficiently low 
rates. Long-hour consumers are those using their average maximum 
demand for a period of not less than 10 hours per day. There are few of 
such consumers, but inquiries have been received from several as to the 
probable cost of power, апа. in order to be т a position to quote rates 
which will compare more favourably with Diesel oil engines, he proposed 
the addition of a rate the advantage of which will only be available to 
lone-hour consumers, and which gives a reduction on the present lowest 
rate of percentages, increasing from 0 per cent. for 81 hours to 11 percent. 
for 16 hours use рог day, and to 12 percent. for 24 hours. Poe addition of 
this rate to their present charges will only reduce their revenue from 
existing power consumers by £80 per annum. "Гао total reductions 
would, therefore, amount to about £4.527.. И the committ-e were in 
favour of the policy of encouraging the use of electricity Бу benetiting th* 
consumers rather than obtaimng the maximum profit with a view to 
aoplying а proportion of it to the general .purposes fund, he тосот: 
mended the following reductions, as from Jan Г. 1912 ;— 

Lighting.—-Maximum demand, from 534. and 114. to dd. and lld.: 
flat rate. from 31d. to 31d. ; flat rate (reserved), from 34d. to 3d. 

Рочт.— Тао introduction of a вре] rat? for long hour consumers 
(over 10 hours per day) on the maximum demand system of 2d. per unit 
for first 364 hours (2 hours per day) of the consumers maximum demand 
i1 each ҺА. усаг, and jd. per unit forall in excess. 


-y 

Bermondsey (London).—In regard to the Couneil’s recent applica- 
tion to the Т.С.С. for senction to à loan of £18.563 for extensions of 
the genereting plent. the County Council requested to be furnished 
with detciled informetion аз to the terms which were offered to the 
Borough Council for a supply of electricity in bulk by the two 
companies having powers of supply within the borough. 

The Electricity aad Street Lighting Committse were of opinion that 
the County Council. upon an application for sanction to the loan, had 
no right to gointy the questten of the merits or otherwise of a bulk supply, 
whether to bo given or taken by the Council. In order, however, not to 
delay the completion of the loan, they had furaished the County Council 
with a copy of the report which had been submitted to the Council in 
May last. showing that the offer of a supply in bulk had been exhaus- 
tively considered. and that no offer had been received which would in 
any Way compare with the advantages and economy derived from plant 
extensions, The Finance Committee of the County Council were not 
satistied with the details furnished, and recommended the County Council 
not to sanction the loan if the Borouga Council persisted in its refusal 
to supply the information asked for. In the event of the County Council 
refusing to sanction the loan the Borough Council had a right of appeal 
to the L.G. Board under sec. 4 (1) of the London Government Act, 1599. 
aid it seemed to the Electricity Committee that the County Council 
misapprehended their true functions under the Metropolis Management 
Act, 1855, as а loan-sanctioning authority, and were endeavouring t) 
control or dictate the policy of the Bermondsey Council in the admini- 
stration of their municipal undertaking. ‘Phe County Council have now 
heen informed that they have been supplied. with all the information 
necessary for them to have, and, under thes? cirenmstances, the Couneil 
does not see its way to furnish the additional details demanded. 


Aston Menor and Handsworth electricity undertakings passed into 
the hends of the City of Birmingham electric supply department. end 
efter thet dete the only orders which will be regarded аз valid will 
be those issued on the оћеі form of that department and signed 
by the city electrical engineer and manager (Мг. В. A. Chattock). 


or on his behalf, and stamped with the words “ Aston Manor ` or 


Birmingham.— Notice is given that on Nov. 9 the control of the 
“ Handsworth,” as the ease may be, Separate invoices are to be | 


6-95-00 Gum ——————— 


forwarded for goods supplied in respect of the Birmingham, Aston 
Menor end Hendsworth undert:kine. 


Burton-on-Trent, — The s:lory of the tramways manazer (Mr. А. B. 
Nlater) has been increased by £25 per алип, 


Bury (Lanes.) —Thoe formal opening of the new electricity works 
hs been fixed for 27th inst. 


Cork.— Tenders were recently invited for lighting сои thorough- 
fares by 18 80 e.p. lamps. Tho Тое М electric tremway.s anl lighting 
company quoted £3 por demo per синип and the gès company 
£3. 7s. 64. The Public Works Committee hse zwarded the contract 
to the gas company ! 


Darlington.—The borough electrics! engincer (Mr. Lunn) has re- 
ported that there wes an ineresse of 18-2 per cent. in the number of 
units generated during September, сот pated with the eorrespondias 
month last yeer. For the six months ending Sept. 24 the total re- 


ceipts were £7,029, an increase of £815. The profit for the half-year 
was £1,150. 


Dartford.—The Council have горісі for sanction to a loan of 
£8,500 for additional plant and eble extensions. 


Epsom.—The Council have decided to appoint Mr. John F. C. 
Snell (Messrs. Preece, Cardew & Snell) consulting envineer (at a fee 


of 50 guiness) to prepsre 2 report on the electricity supply under- 
t" king. 


Glastonbury.— Messrs. J. & W. Purves hove decided to apply for 
г provisions! eleetric lighting order. 


Herne Bay.— The Council are endeavouring t» induce б © послу 
to teke a transfer of their electric lighting order. 


Hove.— The Council have retained Messrs. Haadeock & Dykes to 


report on the plant zt the Holland-rocd clectricitty station at the end 
of the current year. 


Islington (London).—On the reeommend>tion of the Lighting 
Committee, the Council have deeided. in order to avoid lew costs. 
to instruct the electrical engineer (Мг. А. Gey) to place himself in 
communication with the Eleetrie ] Inspeetor to the Londen County 
Council, and to submit to them an estimete of the cost of the 
work which would sztisfy their requirements gs to testing stations 
in the district. 

It was understood that London County Council would agree to the use 
of sub-stations which would b» constructid, in connection with the ex- 
tension of mains, as testing stations. Mr. Gay estimated the cost of con- 
necting such sub-stations with th* central st ution by means of pilot wires 
and the provision of the necessary instruments at £2,400. 


Leyton.--The Tramways Committee have acecpted on offer of 
Siemens Bros. Dyaemo Works for lighting the Council's. tramears 
with tantalum lamps for three years. 

Tne company offered to lamp the 6) cars and maintain an average of 
40 running сага for £9 por month for a yeavc's contract: £8 per month for 
à two-years’ contract, and for a three-year contract. £7 per month. Tae 
offer means a saving of £38 on thi» three-years’ contract. 


L.C.C. Tramways. —St. Pencras Council have adopted a recom- 
mendation not to senction the construction of a tremway along 
Euston-road unless the thoroughfare is widened. 


L.C.C. Tramway Employees’ Award.— The Conciliation Board hit 
issued its award in the ewe of the tramway employees of the London 
County Council. 

Many of the men's demands hive been refused, bat certain alterations 
in conditions of employment ar» recommended by the Board. and will 
mean an increase of £4000 рог year in wages, 

Tae chief decisions of the Board aro as follows: No minimum weekly 
wage of 34, ; pointimon's pay to be increased from 275. to 30a per week : 
rates of pay paid between these limits t» depend on nature of work $ pay 
of strappers to b» inereased to 293, per week: eight-hour day to b? re- 
fused ; pay at rat» of double tim» to» be granted to motormen, horse-car 
drivers and conductors for Christmas Бау; overtime at rates of time and 
a quarter to be pud t» all motormen, horse-car drivers and conductors for 
working on their rest day if at least 24 hours’ notice to turn up on such 
days is not given them : no special payment to be made for hours beyond 
the normal on any day; no undertaking given to reduce the average 
weekly spread-over time: every effort to be made to reduce the number 
of split duties on Sundays, and t» reduce the spread-over time generally. 
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London County Council.—On Tuesdey a loan of £15.700 was 
granted to Stepney for electricity supply. 

Tramways on Dog Копи 1. — The adjourned report of the Highways 
Committees recommending expenditure of £9000 on the construction о} 
аб оопа tramway tracks at Dog Kennel dull was postponed. 

Мет, Arch ta Cricklewood Tramways.—' T ne. Highways Committee 
recommended that authority be sought next session to construct а tram- 
way from the Marble Areh to Cricklewood, via Edgeware-road, Maida 
Vale; Kilburn High-road and Shoot-up-hill, about 37 miles of double line. 
The estimated cost of construction and equipment was £120,500. Part 
will be constructed on the conduit system and part overnead trolley.— 


ld) purn 4. 


Luton.— The Council have adopted г scheme of the Electricity and 
Tromways Committee for the development of the demand for current 
for electric cooking and heating. 

It has been decided to make а small experiment in letting out electric 
cookimy stoves on the hire purchase system. Four No. I electric cooking 
stoves are to be purchased at £6. 12s. cach, and И is proposed to let them 
eut on hire at à rent of £1 per annum : and if this experiment be suecess. 
ful. t» allocat? £200 for the purchase of further stoves and heating appa- 


patus. 


Manchester.—. scheme is being prepared for the construction of 


5 system of underground tube reilwz уз in Manchester, 2nd powers 
will be applied for next session. The consulting engineer for the 
scheme іх Mr. J. W. Welch. end Мг. А. L. W. Word is acting secretary 
forthe promoters. The estimzted eost of the scheme. which involves 
the construction of about 44 miles of line is £1.000,000, 


Marylebone (London).-- Lest week the Elcetrie Supply Committee 
subinitted г report by the genero! тзпачег (Мг. А. H. Sewbrook) 
reommending thet from Meren 31 next the fet rete of 6d. per unit 
prd et present by 1.930 consumers. from whom the department 
«рпа £32,970. per annum, or nesrly 25 per cent. of the totol 
privet^ lighting revenue. be extended to sry consumer who desired 
to edopt и. The 1.980 consumers referred to were supplied st thet 
г. to by the Metropoliten Electric Supply Co. end elected to rem^in 
on thet system of charge after the Council ecyuired the underts king. 

Mr. Seabrook also recommended that the same conditions apply to 
future 60. rate consumers as apply to the 1930, with the exception that 
any Gd. rat? consumers can adopt the special basement rate of 3d. if they 
wish, Toere are at present 1.930 consumers out of a total of 3.500 on 
the maximum demand system who pay more than tid., and the value of 
th» incom? represented by payments in excess of 6d. per unit is £1,520. 
(nore are O73 consumers v ho pay for all their units at $d. At th» worst 
the department ean only lose £1.8550 per annum. but, as a matter of fact, 
Mr. Seabrook did not think the income would be diminished, and he 
gives (in the report) his reasons for this view. 

Tne report also deals at length with the Council's John-street dwellings 
and the scheme for lighting same. ‘The various recommendations con- 
tiined in the report, involving considerable work upon the department, 
sere adopted, 


Middlesex Light Railways.— The fourth annuel report of the Light 
Reilweys end Tramways Committee of Middlesex County Council 
(for the veer ended March lest) states that 41 miles of line were opened 
during the year, and ell the lines authorised by the 1901. 1903, 1906 
snd 1907 orders have now been opened for traffic, the total route 


miles owned by the Council and now in operation being 551. 

The capital expenditure to Dec. 31, 1910. by the Metropolitan Electric 
Tramways (Ltd.) (the lessees of the County Council's lines) upon the 
tramways purchased from the North Metropolitan. Tramways Co, is 
£532,892 (an increase of £11,607), and upon the Harrow-road and Pad- 
dington tramways, formerly belonging t» the Harrow-road & Padding- 
ton Tramways Co., £176,492 (irezsase £14,649), and the company’s ex- 
penditure on light railways is £375,160 (increase £32,690), Tne County 
Council's expenditure on light railways and on the Edmonton tramway 
widenings, authorised in the agreement of June 15, 1905, was £1.770.500 
{› Dee. 21, 1910 (inerease £140,377). and the amount spent between 
Dec. 31 and March 31 last was £4,037, making a total expenditure as 
b-tween the Council and the lessee company of £1,780.537 (including 
$02.05 for capitalised interest). ‘Mone amount reserved in respect: of 
reconstraction and renewals fund is 71.876. "l'raflie and other receipts 
for the vear 1910 wer» £401,904 (against £333,055 т 1909). working ex- 
penses were £242,129. (£200,374) and £20,000 (£12,622) was placed. to 
reconstraetion and renewals reserve. After paying rents of. Harrow- 
road and Highgate Archway tramways, Hertford light. rathvays and 
Alexandr Palics lines; and interest on capital exponditure, there was a 
balance of £2,440. 17s. 8d.. Middlesex Connty Council (45 per cant.) 
$1.09. 8s., and Metropolitan Electric Yramways (55 per cent.) 
£1.342.. Ys. 8d. Total revenue рег car-mile was 11.0934. (against 
13651.) and working ex pensos were 0.6334. (6-8334.). Revenue for the 
че nine months of the present year shows an Increase over the corre- 
sponding period of 1910 of £52,403. 

Non-ferrous Metals Exhibition.—-The first mecting of the vice- 
presidents and hon. advisory council of this exhibition was held on 
Wednesday. 

The president of the exhibition, Sir G. A. Muntz, Bart., president of the 


Institute of Metals, was in the chair, and referred to the s: ps and objects 
of the exhibition, which he felt satistied would be of considerable bonetit 
to the non-ferrous metals industry. 

The organisation of the exhibition wasin the hands of Me. Bridges, who 
had had considerable ex perience in connection with such undertakings, 

Mr. Bridges said it would bo seen from the prospeetus that this exhibi- 
tion would be of a three-fold charactor: И would show non-ferrous metals 
from the erude ore up to the finished article; it would show the varons 
purposes to which non-ferrous metals could be applied: and а wider know- 
ledge would be conveyed of the machinery employed in turning out the 
goods. Shipbuilders, railway engineers and other large users of non. 
ferrous metals would be specially invited to attend, and the general publie 
would be interested in the domestic articles made from non-ferrous metals. 


Rail-less Traction.—As Hove Council have decided not to oc- 
operate in the suggested scheme for the equipment of reil-less 
trection routes in Brighton and Hove, Brighton Council hive now 
decided to extend their municipal scheme so as to cover the boroughs 
of Hove and the neighbouring districts of Portslade and Southwick 
to Shoreham-by-Nea. 

The rail-less traction experiment having proved successful. Leeds 
Corporation have decided to offer no objection to the proposal of a 
svndie Ме to extend the system from the present terminus of the 
Leeds ears at Guiseley to Hkley and Otley. 


Stoke-on-Trent.—-The accounts of the Electricity Committee for 
the year to Mareh ЗІ (presented t» the Couneil on Oct. 26) show thet 
the net profits of the four electricity undertakings in the ares were 23 
follows: Burslem, £825. 14s. 9d.: Hanley, £259. 3s. 9d. ; Stoke-on- 
Trent, £275. 8s. Iid.: Longton, £105. 7s. 5d. 

Мг. Leese, т presenting the accounts, said that in round figures: thi? 
unity sold by Burslem мего 1.500.000 (increase 180.004). by Hanley 
2.000.000 (inerease 230,009), by Longton 400.000 (inereast 00,042), ant 
by St ке 1.147,00) (increase 250,000); total increase 720,040. 


Swindon.--An unopposed inquiry wes held lest week into the 
Council's. sopliestion for sanction to borrow £3,570 for a storage 
battery, boosters, switchgear, бе, 

Turton.—-The forme] insugaretion of the electricity supply scheme 
took росе on 2nd in t. 

Electricity is supplied in bulk by the Lancashire Есейе Power Co. 
and the Council act as distributors for publie and privat * Tinting and 
power. At present thers ars 65 20 c.p. metal fibunenit lamps for street 
hghting. 

Tae esr» mony of switching on current was p rformed by the ерата 
of the Council (Mr. В. Ashworth) and among those present wort Messrs, 
В. B. Leach, the Councils electrical engineer, and representatives of the 
Power Co. and of the British Insulated & Helsby Cables (Ltd. whe 
carried out the work of laying the cables, бе. 


Wolverhampton.— Xn inquiry wis held lest week into the Council's 
appliczstion for senction to borrow £11000 for the electricity deport- 


ment. 

Tne town clerk (Mr. H. Brevitt) and the borough electrical encincer 
(Mr. С. Е. С. Shawtield) gave evidence in support of the application. И 
was explained that the Council had authorised th? ex ponditure of £21,700 
on the development of the electricity depiriment. Of that amount 
£10,000 would be provided out of reserve, £700 out of revenue and 611.09 
out of capital £5,000 was for buildings and structural work, including 
battery room (1.900), sub-station (£800), workshop and stores (£1,440), 
offices (£760), travelling crane and stiel work for sub.-station (£510), and 
There was £100 for workshop equipment and 


contingencies (£160). 
Nhe phat was required 


£5,000 for electrical machinery and switchgear. 
to meet the continued growth of the depirtment and the inereased de- 
mand for electricity. A storage battery was to be provided with £10,032 
taken from reserve, and the application that day included the cost of the 
battery building to house the battery. 


Scholey & Co. (Ltd.).—On Егу lest a number of technics) presz- 
men were entertzined to dinner by Messrs, Scholey & Co.. a new firm 
founded by Mr. H. Scholey. well known in his connection with Messrs. 
Dick. Kerr & Co., end Mr. С. W. Hill, equally well known as trem- 
ways mane ger to Bournemouth Corporation. These gentlemen hyo 
relinquished their positions with the respective undertakings men- 
tioned to start in business as electrical and mechanical engineers 5t 
151. Queen Vietoria-street, London, Е.С. , 

A pleasant evening was spent. and Mr. Scaoury, in tà» cours of his 
remarks ex planatory of the object of t^ now firm. ex pressed a number of 
Interesting opinions on the subject of co-operation in th» industry. He 
pointed out that there are several large firms in this counter; v дохо Габ. 
tones are equipped with high-class plant; and who have а welltréned 
technical staf. He considered that these conceras would b* шастаНу 
honetited if an intorchang: of ideas, both in designing and manuf vccurans, 
were induleed in. He further felt that cert in manufacturers would d» 
better if they confined themselves to. certain specialised. products in 
which they excelled. When necessity arose for the devising of large and 
comprehensive schemes these manafacturers should co-operate so aste deal 
effectively with them. and be in a strong position to meet [өтә Comps. 
tition. Mr. Scholey regretted the tendency of electrical талғат багер 
to take up certain lines which had proved &uccessful by other makers 
This gave rise to excessiye and unnecessary competition, Оп the other 
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hand, there were manufacturers who ran comparatively small businesses 
on low establishment charges which, with other advantages, possessed 
only by a small organisation, admitted of the production of a high-class 
article at a comparatively moderate cost. These manufacturers indi- 
vidually were weak, but they might be brought together by an under- 
taking such as that which Scholey & Co. hoped to establish, and their 
interests could be collectively and severally furthered, particularly in 
foreign markets. Ву the development of suitable markets Scholey & 
Co. will b» in а position to relieve the manufacturer of the worries of 
sching and enable him thereby to concentrate his attention entirely on 
production, with an assurance that his goods will be placed where h^ 
wants them. In spite of the fact that foreign compotitora with British 
manufacturers are sending a good deal of material abroad. Mr. Scholey 
was convinced that there was a strong disposition in favour of doing busi- 
ness with this country, and his company would tike advantage of that to 
the utmost. 

We understand that the idea has already met with a practical re- 
sponse. and in wishing the company every success we invite the 
attention of interested readers to the project and hope they will teke 
an early opportunity of identifying themselves with it. We may re- 
mark in conclusion that the new company is not confining itself to 
electrical work. but will undertake the selling of mechanical engincer- 
ing plant and appliances, 


COLONIAL AND FOREIGN NOTES. 


Algeria.—A Consular report states that imoorts (special trade) at 
Algerian ports in 1910 included electrical machinery to the value of 
£28,080 (against £35.080 in 1909). all from Frence, end engines 
£65.680 (against £72.160) from France and the United Kingdom. апд 
machinery £118,080 (against £113,769) from the United Kingdom. 
Malta and Gibraltar. (“ Special trede” means for loesl consump- 
tion. as distinguished from “ general trade," which includes goods 
entering for any purpose.) 


Australasia.—In the report of the Victorian Railway Commissioners 
for the year ended June 30 reference is made to the various propo els 
put forward for the improvement of the Melbourne suburban services, 
and state that the Parliamentary Standing Committee on Railways 
expressed the opinion that the necessity for the duplicstion of either 
the Caulfield or the Camberwell line could be obviated by the edap- 
tion of electric traction, but the Commissioners think that the dupli- 
estion of the line from South Yarra to Caultield is essentia!, because 
electrification of the line would not overcome the present inability to 
make satisfactory provision for race. excursion and country passenger 
and goods traffic. 

The Commissioners reaffirm their original position with respect to 
electrification, stating that Mr. Merz recommended the electrification on 
the d.c. system, but that the developments that had since taken place in 
Europe in the a.c. system had justified them in delaying electrification 
until both systems had proved their merits from an economic and work- 
ing point of view. 

Tae Victorian Premier, Mr. Murray, recently ex pressed the opinion that 
the electrification of the Melbourne suburban railways would soon have 
to be done. Мг. Murray also said the railway motor system and the 
rail-less trolley syst»m greatly interested him during his recent visit to 
England and the Continent of Europe. Не thinks the former would be 
eminently satisfactory on the spur lines and th» light railways of Victoria 
where the traflic is not heavy, and the latter would be sutiable for the out- 
lying suburbs of Melbourne and other Victorian towns, as the rail-less 
trolley cara are faster and more profitable than ordinary omnibuses, 

The Wonthaggi (Victoria) electricity supply scheme (which will include 
the erection of plant of 1,500 kw.) is making good progress. 

Sydney Council recently decided to borrow £250,000 for their electricity 
undertaking, to provide for works now in hind and for over expenditure 
of £100,000. 

Mr. J. E. Donogaue has submitted his report on the 8bject of electric 
lighting in Goulburn (N.S. W.), and recommends th» installation of two 
125 kw. steam-driven dynamos and the use of 122 incandescent lamps 
of 50 e.p., 14 of 100 c.p. and 7 of 200 c.p., and 6 are lamps for street light- 
ing. which would replace all the existing gas and oil lamps and give three 
times the present light, at a cost of £403 por annum, compared with the 
present cost of £1.000. The estimated cost of the plant, including a 
refuse destructor, is £12,817. 7s. Mr. Donoghue recommends that pri- 
vate consumera should be supplied at 6d. рог unit for lighting and 3d. for 
power, heating and cooking. 


Brazil.—A report from Santa Cath^rina states that the State 
Government həs contracted (subject to approval by the State Con- 
gress) with а firm of Paris bankers for the construction of а metre 
gauge electric railway from the Estreito on the mainland in front of 
Florianopolis ta the city of Lages upon the highlands, about 174 
miles from the Estreito. The State concedes to the company 
gratuitously three waterfalls which are indicated in the contract. and 
others that may exist in public lands in the privileged zone. as well as 
public lands at the minimum price. The construction is to be com- 
pleted in two years. — | | 
. The water supply and electric lighting of the capital Floriano- 
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polis, are now completed and lea:ed to Messrs. Simmonds & 
Williamson, British subjects for 25 vears from Jan. 1, 1911. 


Canadian Power Output.— According to a report of a Canadian 
Commission, the water power in Canada et present developed for 
electrica] energy is 514,890 H.P., of which Ontario possesses 
250,000 H.P. In terms of сог], therefore, the Province saves already 
the cost of imvorting annually 5.000.000 tons. Ontario is destitute 
of coal measures, and is entirely dependent on the United States for 
her coal supphes. These are obtained from Pennsylvanis, where tha 
exhaustion of the coa! measures is said t» be within measurable dis- 
олсе. The imoorts last year of bituminous cos] into Canade were 
nearly 7.000,000 tons, valued at $13,151,149, on which a duty of 
$3.143.045 was paid. Practieslly the whole of this eal goes into 
Ontrio, where it is used for raising steam. — Ont»rio. therefore, pays 
the entire duty into the Dominion Treasury. This chorge repre- 
sents the handicap which the Ontsrio monufzcturers have to contend 
against in competition with ths United ея monufacturers. In 
these circumstances the progressive development. of Ont»rio's wetor 
power теу. it is urged, be contideatly looked for. 


Last month Winnipeg municip-lity commenced the supply of 
electric current from their power station on the Pont du Bois river. 
It is stated that privete consumers will be supplied at much lower 
rates then have prevailed in the city heretofore. 


Customs Duties.—The French Customs Department has decided 
thet small electrical massage instrument: ere subject to import duty 
under No. 524his of the tariff оз‘ cleetro-technics! а pareius.” 

Copper wire gauze brushes are subject (әз electrica! a pliances) 
to imvort duty of 15 per cent. ad val. (British goods 10 per cent.). 
and static machines for generating electricity (23 scientific apparatus) 
to 25 per cent. (British or foreign) under the New Zeeland tariff. 


India.—The “© Indian and Eastern Engineer " stste3 thot Messrs. 
Mather & Platt's system of electric train lighting ha; been insted 
on the Arrah -Sassaram and the Baraset light railways. 


New Zealand Posts and Telegraphs.—The report of the New Zealand 
Post and Telegraph Department states that the хоше of the tele- 
graph and telephone business during the year ended March 31. 1911. 
was £438.989, compared with £399.361 in previous vear (increase 
9:92 per cent). Ped telegrams numbered 8.268.340 (azainst 
1,151,128), and produced a revenue of £265.624 (against 244.905). 

Telegraph receipts, including telephone subscriptions, privat? wire 
rents, &c., were £134,115 (against £394,510), an increase of 10-04 por 
cent., and expenditure was £446,709 (against £411,296), an increase of 
8-61 per cent. Taere were 11.316 miles of line and 37.212 of wire at the 
close of the year (increases 415 and 2.424 respectively): the number of 
private wires subsidised was 536 (against 516), and the number of offices 
open were 300 telegraph and 1.663 telephone. Tne estimated deficit on 
the working of the Pacific Cable for the year ended March 31. 1911, was 
£54.546, of which New Zealand's proportion was £6,060. Tn» share of 
ordinary paid business obtained by the Pacific cable shows a decrease. 
In 1905 the Pacitic’s proportion was 89 per cent. and the East?ra Exton- 
sion Co.'s 11 per cent. Last year's figures are Расе 72 per cent, 
Eastern Extension Со. 28 per cent., and the Eastern Extension Co, has 
increased and the Pacitie decreased in each of the intervening veara. 

During the year New Zealand has only given tho Pacific route 72-68 
per cent. of the ordinary business to Australia, against 83:77 por cent. 
last year. 925 Press telegrams were sent via Pacific and 1.336 via 
Eastern, compared with 1.050 and 1.220 respectively. In view of delay 
happening occasionally to cable гаће between New Zealand and Aus- 
tralia via Pacific through the deviation to Norfolk Island and the travers- 
ing of the long land s»ction between Southport and Sydney, the partners 
in the Pacifie cable discussed the advisability of laying a direct сарі 
between New Zealand and Australia. Tne proposal was agreed tò. In 
terms of the Расе Cable Authorisation Act, 1906, а motion agreeing 
to the scheme was submitted to both Honsos of the New Zealand General 
Assembly on Sept. 23. 1910, and carried. 

During the year contracts have been let for the installation of two higa- 
power and for the necessary equipment for five low-power, wireless tele- 
graph stations in the Dominion. 

With regard to telephones, caleulagraphs for checking the duration of 
bureau communications were installed in 20 exchanges т April. 1916, 
21 new exchanges were opened during the year, and the number of sub- 
scribera increased 2.473 and the connections Бу 3,547. Тазго are now 5R 
central and 116 sub.exchanges, ‘Tne total number of connections 1 
33,228 (compared with 29.631 in 1910). New connections numbered 
4.280, and those given up 1.399. On March 31. 1911, there were 1.334 
miles of telephone line and 33.440 miles of wire. The laying of conduits 
for the purpose of placing the telephone cables in Auckland City under- 
ground is nearing completion. Work in connection with converting the 
Napier plant to an underground metallic-circuit system is proceeding, 
and preliminary arrangements have been made for the conversion to 
metallic circuit of the New Plymouth, Hawera, Palmerston North, 
Gisborne, Shannon, Masterton and Manaia exchanges. Increased 
facilities for telegraph and bureau communication between centres have 
been given by the erection of additional metallic cireuits and by ѕирег: 
imposing Morse and telephone circuits over existing metallic crewts. 
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Norway.—(Corre tion.)—The British Consul at Christiania states 
that the tunnel and tramway which we st»ted in our issue for Oct. 27 
(on the authority of the United States Consul at Christianis) маз to be 
eonetrueted in thet town by the Kristianis Elektrische Sporvei Co.. 
is to he constructed Бу enother eom zny, whose поте is not given. 


South Africa. — Tho '* British and South Africzn Export Gazette " 
saya Potchefstroom Council has decided to borrow £32.000 for elec- 


tricity supply and other public works. 
Tae purchase of electrical plant of 4.000 kw, for the Shamva (Rho- 


desia) property 18 contemplated, 

Tne city treasurer (Mr. Martin) says the supply of electrie mot ors on the 
hire-purchase system by Capetown municipal electricity department his 
bogely contributed to increasing industrial enterprise. 

Wireless Telegraph Notes.—In the French Budget for 1911 the 
vote for wireless telegraph esteblishments, which amounted to 

23.950 in 1910. docs not n ppee v. 

The use of wireless telegraphy in the Russian Far East is being 
largely extended, and it hes been decided to erect the following 
stetions: On Behring Island. et the mouth of the River Anadyr. at 
Providence Bey and on Cepe Оузпей in the Tohukotsk Promon- 
tory. et Markova on the Anodvr River, at Okhotsk. Yamsky, 
Ghidjiga and Tighil on the Sea of Okhotsk, in Sakhalin, and at Her- 
hinsky (on the Ameun). The ststions in Ghidjiga and Sakhalin 
should be working т 1912. 

The unsuccessful attemot of Mr. Wellmen to cross the Atlentic 
in 2» zirship is fresh in the memory of our readers, Another а ети 
is to Бе made with the cirshtp " Akron," which will be 258 ft. long. 
will contain 400,000 cubie ft. of hydrogen. and will heve a lifting 
epacity of 13 tons. The engine will be able to develop 317 H.P.. 
and the vessel will carry & 3 kw. Marconi wireless set of specie! 
construction. 

An interesting development of wireless telegraph communie stion 
hes t^ ken place this week, Owing to bod weather and the feer of e 
breakdown. it was decided to endeavour to ascertain the whereabouts 


of the Laird line passenger ship °° Dunure.” which wes due at Belfast 
lest Sunday morning. There wes в telegraphic breakdown between 
Пегла and Greet Brit»in. end so no tidings of the vessel were 
Бла Не by the ordinery methods. Permission we: esked by the 
steamship owners from the Midlend Reilway Co. to employ the wire- 
less apperetus on their steamship © Duchess of Devonshire,” at 


This wes promptly granted. the messege sent was token 


Heysham. 
at Co mpbelltown. 


by the Duke of Bedford's yeeht “ Sepphire " 
whence соттппісг Пол wis opened with Avr. end a reply wes forth- 
coming thet the '* Dunure " hed not left her moorings. In this way 


m^ny hours of enxiety and doubt were obviated. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


The Eduestion Committee of the County Borough of West Нам 
invite tenders for installing the electric light at the Gainsborough- 
road Schools. Canning Town. 6. Copies of specifie tion. conditions 
and form of tender from the Architect to the Education Committee. 
Mr. Wm. Jacques, A.R.L B.A.. 2. Fen-eourt, Fenchureh-street. 
London, Е.С. Tenders to the Education. Department. 95. The 
Grove, Stratford. E., by 6 p.m. of Мопалу, Dec. 4. See also an 
advertisement. 

The directors of the Nonvn-EAsTERN R arr wav invite tenders for 
etores during the six or 12 months from Jan. 1, 1912. including tele- 
grenh apparatus, telegraph wire and line stores. Tenders to the 
secretary. Mr. R. F. Dunaell. York. by 9 a.m. cf Tuesday. Nov. 21. 
See also an. advertisement. 

Tenders are invited up to Dec. 20 for the supply of one branching 
multiple magneto switehboard at Broken Hill to the Postmaster- 
General's Department іп New богти Wares. Tender forms and 
specification from the Commonwealth Offices, 72, Victoria-strcet, 
London, S.W. See an advertisement. 

Вікміхенам Eleetrie Supply Committee require tenders by noon 
Dec. 4 for the erection of à new sub-station and alterations to another 
suh-stition. Forms of tender from Мг. А. Rowse. 117. Colmore- 
row. Birmingh:sm. 

CHATHAM Corporation want tendera by 10 a.m. Nov. 14 for [2 
months’ supply of materials for the borough surveyor's department. 
including incandescent electric lamps, ironmongery. &¢. Specifica- 
tions from the Borough Surveyor. | 

Salford Corporation invite tendera for two 1,000 kw. direct- 
current turbo-generators. Tenders to the Town Clerk by 27th inst. 
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Dreis Waterworks Committee require tenders by П a.m. 


Nov, 21 for cleetrie lighting and tire signe!ling apparatus for the new 
fire яз Поп in Thomas-street. Npeci iestion from the City Elect ries] 
Enginer. 

LoxpoN County Council require tenders by Пали. Nov. 14 for 
supply ое crashing rolls end send drying plant. Specitie^tions 
from the Chief Ofticer of Tramways. 62. Finsbury-pe vement, Lon toa. 
К.С. 
Brackroor Electricity and Роло уя Committe require tend ors 
by 1 p.m. Nov. 29 for suppty of è 150) kw, st^»m turbo 'tornit or. 
а berometrie condenser and on 809 kw. mixed pressure мї тї turbo- 
goneretor. Specifiertions from the Genere! Mentger and Engin, 
Electricity Works, West Caroline-street, Bleckpool. 

NEWPORT (Mon.) Guardians require tenders by Nov. 16 for га 
antometic clectrie lift for Stow Hill Infirmsry..— Pertiealers from 
Mr. Н. J. Griggs, Metropoliten Benk-chombors, Newport. 

SWINDON Corporetion want tenders by noon Nov. 22 for supply of 
250 kw. Diesel oil engine generating set. ercessories. switchgear, Ke, 
Specifiestion from the Borough Electrics! Engineer. 

The Port оғ LoxpoN Агтновтгу require tenders Бу 10 a.m. 
Nov. 18 for 12 months’ supply of stores, including carbons, esrbon 
filament lamos. тем, oils, е. NSpecifiertions from the Stores 
Superintendent, 106. Fenchurch-street. London. B.C. 

Yorkshire (West. Riding) Electric Tramways Со. WAKEFIELD. 
require tenders by Nov. 30 for 12 months’ supply of stores, including 
electric lamps. fittings, &e., cables and wires. insulating materials. 
tapes, overhead fittings, prints, Фе. Schedules from the Centra] 
Oflices, Belle Isle, Waketield. 

NartER (N.Z.) Corporation want tenders by 4 p.m. Feb. 7 for over- 
head work and supply mains, power station. ear shed and repair 
shop equipment: and tramway rolling stock. Specifiestions тау be 
seen at 73. Basineh^ll-street. E.C. 

The SECRETARY OF STATE FOR Ixpra requires tenders by 2 p.m. 
Nov. 14 for supply of electric cranes. &e. Conditions from the 
Director-Genera! of Stores, India Office, Whitehall. London. S.W. 


Tenders are invited up to Nov. 29 for one portable hand-driven 
desiccating plant апа binders, sleeves, &c, to. Postmaster-Gencral’s 


Department in S. AUSTRALIA; up to Nov. 22 for supply of esble to 


Postmaster-General's Department in QUEENSLAND; upto Nov. 21 for 
supply of one automatic or semi-automatic switchboard and equip- 
ment to the Postmaster-General’s Department in WESTERN 
AUSTRALIA ; and up to Nov. 28 for the supply of ebonite earpieces, 
oaleulagraphs and brown stoneware insulators to the Postmaster- 


General's Department in Victoria ; until Noy, 22 for 880 yds, 


paper-insulated lead-covered cable, 4 nauts submarine telegraph 
cable. and 440 yds. silk and cotton-insulated switchboard cable ; 
up to Deo. 5 for the supply of resistance coils. portable ammeters. 
quadruplex resistance sets, ]protectors and magneto switeliboards, 
and up to Deo. 12 for the supply of ebonite earpieces. telephone 
сога. bronze and copper wire, Bleec&-Love cells, &c., and telephone 
material to the Postmaster-General’s Department. in VICTORIA; 
and up to Dec. 11 for the supply of 4 nuuts submerine telegraph 
cable to the Postma ster-General’s Department in HOBART (TaswANTA). 
Specifications, &c., туу be obtained from the Commonwealth 
offices, 72, Vietoria-strect. London, S.W. 


The Metropolitan Water and Sewerage Board, Albert-strect, 
BRISBANE, Queensland, want tenders by noon Jan. 30 next for 
supply and erection of one, two or three complete units, each con- 
sisting of power generating plant and pump or pumps to lift not leas 
than 6,000,000 gallons per day. Particulars from the Secretary, and 
forms from the Agent-General for Queensland. 

Tenders will be received at the oftices of the Minister for the 
Colonies, THE Hacve, until Nov. 14 for 4.000 iron telegesph. poles 
(Henley pattern). Specitice:tions from Mart Nijhoff, Lange Voor- 


hout 9. The Hague. 

MONTEVIDEO (UnvGvAY) Port Authorities require tenders by 
3 p.m. Feb. 6 for supply of 13 electric eranes and 600 metres of steel 
rails. Specification (in Spanish) may be seen at 73. Basinghall- 
street. London, E.C., where a list of agents at Montevideo may also 


be obtained. 

Tenders will be received up to 6 p.m. Deo. 15 at the Stadtmazis- 
trat, Banjaluka. Bosnia, for the erection of hydro-electric plant for 
the supply of electric light and power to the town of BANJALUKA, the 
tenders to be for a plant of 1.500 H.P., capable of being incressed to 
2.500 H.P., and (alternatively) a plant of 2.000 H.P., capable of being 
increased to 5.000 H.P. Specifications from the Stadtmevistrat, 
Banjaluka. (The contracts will probably be awarded to Austrian 
or Hungarian firms. but the carrying out of the works may entail the 


purchase of some materials abroad.) EDEN 2 
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TENDERS RECEIVED AND ACCEPTED. 
London County Council have received the following tenders for 
cables. &c., for their Vauxh»ll sub-sts.tion :— 
Н.Т. CABLES. 
Siemens Bros. & Co. (асс? pled) е £9,761 19 0 


Foote &  Milne.............. OM t tr ...... 12,143. 4 № 
W. T. Glover & Co........ т „л... LO 3 9 
Johnson & Phillips.......... eem 10.504 3 6 
Western Electric Co. не ОРТА "nnm 10.188 1 |! 
В.1. & Helsby Cables ...... eee 10.070 3 3 
Callender's Co. ооо онооно еее. 10.052 6 5 
W. T. Henley's Telegraph Works Со... 9.597 17 3 


(Chief Officer's estimate, £9.800.) 
L.T. CABLES. 


Western Eleetrie Co. (acceptz)...........-. ........ £15.161 19 4 
W. T. Glover & Co............ "rr ... 16802 16 0 
Siemens Bros. & СО. не Sedi E aie ..... 16.202 18 0 
В.Г. & Helsby Cables неее 15.800 11 10 


Foot & Milne ........... "— — нае LABIO ТИ 
Johnson & Philips... а 15.222 8 10 
W.T. Henley’s Telegraph Works Co....... — 15.499 12 : 
Calenders Со. ........... — MÀ КМБ СЕ! 15,401 10 9 
(Chief Officer's estimat. £15.300.) 
Rotary CONVERTERS. 
Dick, Kerr & Co. (accepted) ес ...... 20.089 10 0 
* Bruce, Peebles & Co. .......... TT 14.646 0 0 
Klecetrie Construction Co. iius 4.307 0 0 


British Westinghouse Со... 0189 and £6,002* 
General Electric Сэ......... ИС ES 6.149. 0 0 
ж Not to specification.) (Chief Officers estimate, £6,300.) 

London County Сола И hive aptid the tenders of the British 
Westinghouse Co. for electrical equipment for four саг traversèra, at 
£664. and John Smith (Ltd) for a 20-ton overload travelling hard erans, 
at £259. 105. 

Sydney (N.S.W.) Council hse accepted the following tenders :— 

LR., С.Р. & Telegraph Works Со. shackle insulator: 28. 3d. dozen. 
shackle straps ls. dozen and bolts Is. Hd. dozen; В.Т. & Helsby Cables, 
bare copper cable, £4.756 > W. G. Watson & С... shack]: insulitors 4s. 
dozen, shackle strips Is. 6d. dozen, bolts 2s. 4d. dozen: Welsbach Lignt 
Co. of Australia, generators for motor (esting equipment, £243. 18s. ; 
Noyes Bros., instraments, £524: Australian G.E. Сэ, switchgear, #175: 
Lawrence & Hanson Klee. бэ. ar: lamp eontict and suspension gar, 
£203. 2s. 6d. ; Victor Motor Co., c.i. pillars, £542. 

The Metropolitan Water Board hes гозере the following tenders 
in connection with the new pumoing st*tion :— 

Siemens Bros. Dynamo Works, one 5 в.Н.Р. motor for oponing valves, 
£39; General Electric Co. 440 yds, twin circular vuleanite hard core 
cable, £27. 153. ; Gwvynnes (Ltd), on» $ т. invincible pump and one 
special starting panel, 676; В.Г. & Helsby Cables, £75. 17s.. for 2 miles of 
telephene cable. 


Leyton Council have accepted the tender of В. В. Todd. at £249. 
for 1 mile of 0-2 sq. in. distribution c^ble. Nine tenders were re- 
ceived, ranging from that of the eceepted to £405. Three of the 
tenders submitted were not to specification, 

Ntsfford Соиплй have pleced en order wich Callender's Cable Co. 
for 3.000 yds. of esble. at £2.010. 


Horshsm Council have eccopted the tender of Connolly Bros. for 
supply of electric съез at £294. 125. 


. Naval Contracts.-- Messrs. Jozeph Kaye & Sons (Ltd.). South 
Ace mmodstion-rosd. Leeds. and 93. High Holborn, Loadon, W.C.. 
heve соп secured the whole of the contreet for the supply to H.M. 
Nevel est»blishments for the next three yeors (ending 1914) of thoir 
patent seemless serrated cil cans. fitted with their ее potent 
thomh button (No. 2.775. 1911). 

As previously announced, this invention dispones with £^ thumb 
button being soldered to the valve spindls, which is considerod a great 
improvement, as it is chimed to b» impossible to detach the new thumb 
button and lave only the bare end of the valve spindle for the thumb t» 
press against, as hitherto. Messrs. Kaye have supplied 44,009 of their 
dat nt serrated oil cans to previous contractors for H.M. Маху, but th's is 
the first contract under the new patont. | 


BUSINESS NOTICES. 

: We sre informed that Mr. J. W. Record. lete mo»nor of the in 
strument works of the General Electric Со. (now the “Лота Elec- 
tries! Instruments, Ltd.). and Mr. T. J. Boorne. under-m»ns2cr of the 
switehecar,. instrument end electric light accessories department of 
the Generel! Electric Co., who both recently resigned their respective 
positions to commence business under the title of the Весога Elec- 
tries] Co. (Ltd.). heve now opened their new works ¿t Brozdhezth. 
nesr Manchester, where they intend to m^»aufcoture electrics] instru- 
ments end other specialities. Mr. Record will contro] the works ead 
conduct the Manchester business, whilst Mr. Boorae will look after 


the company's interest from the London office, Caxton House, West- 
minster, S.W. 


‚м . ЕС 
- zl - i . ra 


Messrs. Riehsrdsons, of Billiter-squere-buildings, London, E.C., 
have been sppointed London representatives of Messrs. Tait & Co., 
Kobe, Japan, who ere opening ап engineering department. Firms 
desirous of finding 2» merket for their manufactures in Jz pen and the 
East should send their c^t»logues in duplicate to Messra. Richard- 
sons “ Export Dept." ЕК 

Ship Carbons (Ltd.), 67, Aldersgete-street, London, Е.С, hove 
been appointed by the " Wett ^ Electric [Incandescent Los mps Works 
(Scharf, Loti & Latzko) sole egents in the United Kingdom for their 
+ Monowett © metal tilement and cerbon bemp». 

W. J. L. Sendy end Н. W. Frenks, electrics! cad mining engineers, 
hove dissolved partnership. 

The pertnership between A. Rosenberg. L. G. Lewis end W. В. 
Tubbs (trvding s: the Gelvenit Mfg. Co.) he been dissolved. 

H. Smithson and E. В. тре. electric | cad тосу engi- 
neers, Sykes-street. Hulme. Menchester, have dissolved. posrtnorship. 

H. T. Byzord end Н. Speight (treding сэ Byrd's Electrics! Co.), 
Inner Теше, Dele-street, Liverpool, heve dissolved. partnership. 

C. E. Herrison end J. S. Lewis (trvting гл the British Electric 
Time Co.) have dissolved peortnerchip. 


Denne eee enim 


Sale by Auction.— Messrs. Horne & Co.. 35. Old Qucen-st rect, West- 
minster, S. W.. will sell by suction st the Royel Атдеп 1, Woolwich. 
on Thursde y. Nov. 23. et И e.m.. unservicecble and obsolot> stores. 
including queatities of iron and steel. bress. copper. mixed mets). 
lesd. gunmetel, zine, &c.. some lathes end mochine tools, electric?! 
instruments, lamps. &e. Lots msy be viewed at the Royo! Arsenal, 
Woolwich, on the Mondsy, Tuesd»y and Wednesdsy previous to cad 
on morning of sete. Cetslogues at the Wer Office, Whitehell; Ord- 
nance Office, Tower ; гла Ordnenee Office, Royse! Arsen?!. Woolwich. 
See 2150 an edvertisement. 


Patent Development.—The proprietors of letters patent No 

11.155/1909, relating to © Galvanic dry botteries.” desire to dispose 
of seme or to gront licences for working in this country. Applic stions 
to Messrs. Cruikshank & Feirweather (Ltl.), patent agents, 65-66, 
Chaneery-lene, London, М.С, 
Fire.—We sre requested by the British Th mson-Houn-t;a Co. to 
state that the fire which occurred on "Tuesd^y night et the new 
premises ct their Lomo end Wiring Supplies Department, Meds 
House, 77. Upper Theomes-street. London, E.C., d'd not соле 25 
much damece 25 моз at first fearcd. It epperrs thet the fire wes 
confined to the two or three upper floors. ‘The rest of tho building 
is unde maged, except for the effects of weter. The business of the 
company will continue without interruption, ead it is expected thet 
the principel pert of the building will be renovated within a few 
weeks. Аз it is, the ground floor, contzining the store office for 
counter irede, will be opened very shortly for continuction of 
business. In tho meantime ell orders end communicstions сал be 
sAdressed to Mezda House. They will be declt wich from there 25 
well as from other depots of the company, aid from the works 2f 
Rugby. | 

* The Marconigraph. --Th^ activities of the Мате ни group of 
companies sre outlined in en interesting menner m the. November 
“ Mareonigraph." The decision of the Russien Government to 
enter into contre^ts only with firms est»hblished in thet country led 
to the formstion of © Russien comosnv. end this hes received 2 
e nsidereble portion of the contre^ts plecod by the Russien Govora- 
ment. The Mereont Wireless Telegre oh v. has secared. the con- 
trolling interest in this compeny and their fine works. Mr. G. 
Marconi and Mr. G. С. Isese; have joined the borrd of the Russin 
company. end Мг. A. Simpson. © member of the st^ff of the Mereonl 
Com pen v. is about to proceed to St. Petersburg to ect 53 mone ging 
director in Russis. | 


The Telephone Inventory.—The Post Office “ Cireuler " for Oct. ЗІ 
ststes thet an inventory of the Nations! Telephone Co.'s furniture, 
fittings, &c., isebout to be undert ken by the district mine.gers of the 
company. In some selected cases the details of the inventory will be 
checked by the heed postm^sters to whom detailed instructions will 
he sent. In the other cases a сору of the inventory of fittings. &с.. 
of each exchange or other building of the сэт оглу will be sent by the | 
district moneger to the head розбил ег. who should send the forms 
to the Sceretary, Establishments Breneh (Buildings Seetion), Len: 
don. after the total figures hyve been z rithmetie lly cheeked. 


BANKRUPTCIES, LIQUIDATIONS, &e. 


Wm. H. Howard. lately trading аз the Holborn Electric» Co.. 


Featherstone Buildings, London. W.C., h»3 been edjudicated benk- 
rupt. 


Rugby School Electric Lighting Co. (144. Dunchureh-road, 
Rugby, is being wound up voluntarily. 


m 
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PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Nore. ~The undermentioned Applications (except those marked t) are nol open to 
Those marked * are 


public inspection until after acceptance of Complete Specifications. 
Open far inspection 12 months after the date attached to them, if they have not been published 


previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When compiete Specification accompanies application, an asterisk is affixed, 


Sertember 22. 1911. 
Brar :h-clampys for electric conductors. * 


20 387 Waise к & STARCKE. 
20.995 & 20 96 Sig4Egr s SCHUCKERTWERKKE GMBH. Safety 
cables. (Addition to 17.046 11. 2 5 11, Germany.)* 
20 997 Ritter. А; ; aratus tor winding armatures. (23 9,10, Austria.)® 
21000 Beown, Artificial lines us din dup lex teleeraphy. 
21.001 BsANLEMNB' RS. 
ef current supnly in central stations. (8 10 19, Вит.) 
September 23 1911. 


21025 Велск: & А! 5т-м. Maeneto-electrc inition apparatus. 
21226 Н Linguist. Ehctric neat'ng apparatus. 


2! 937 С х. Е! ctrical switches, 

21042 Tuomas & Tuomas. Electrical cookine and heating apparatus. 

21054 Beare. Есте pluz-an d-sccket conrections. 

210575 iinan & Нат. Telephone apparatus. 

21063 Brown. Comyensatiny devic > for telephonic circuits. 

21.070 Hitt MAN. Trolley heads for electric tramcars and th» like 

21,072 NgupoRF;ER. Есіп: pocket lamos. (Addition to 14 604,11.)* 
September 25, 1911. 


21149 B ANDENBURS. | 
tions of current suppiy in central stations. 


Belsum..® 
(Siemens & Halske Akt.-Ges., Germany.) Circuits for 


21.164 Sixes Bros. & Co. 


automatic or semiautomatic telephone systems. ® 


21.165 Siemens Baus. & Со. & LaipLaw. Cord weights of telephone switchboards or 


tho? пке * 
21168 МАСА '15тЕК, Elcctrical plug switch:s. | 
21.175 Everert. Receiving instruments for electrical sigralling systems. 


S^; tember 26. 1911. | 
Mounting clectric resistanc? nets and cous. 
Automatic rewulation of variable-speed dy amo. 


21.196 BROUGHTON., 
(Telephon Arparatus Fabnk E. Zwieturch & 


21.215 Prick & Pero, 


21.259 & 21.260 Westeen Е: gcreic C. i | 
Saitchine apparatus tor interconnecine the lines 


Со.. G. m.B.H.. Germany.) 
ot ai automati: telephone system. 
September 27, 1911. 
2129) Hearn. Electric heatine-anparatus. 
21,313 Moon. Comtination for jointing or coupling tozether incandesc?nt electric 
lang heller pares. 
11.321 Taytor. Chanzing the frequency of alternating currents. 
21333 Veira- WERKE, Ve@REINIGTE-ELEKTRO-TECHNISCHE*INSTITUTE & FRIEDRICH 
DessAverR. Reeulatine device forinduction cals. (27 Э 10. Germany.)* 
21.334 Be «mFiety & Tawny. Manutacture of insulated electric leads or cables. 
21.351 OrAHAM. Hand-combination Черного instruments.’ 
September 28. 1911. 
Selective electric sienalline systems, 
Pluz and socket or other connections for electric circuits. 


21 402 Ja^c 85 & Crook. 
Elcctrical-renition а paratus for interna!-combustiaa 


21.419 Lucas & Jenkins. 
21.441 Міо Ет & VANDERVELL. 
enia s. 
September 29, 1911. 
21462 Mussrave. Radicactive accamul itor. 
21.475 Sauncers. Macneto. 
21.487 & 21.496 Parsons & Law.  Dynamo-el.ctric machines. А 
21495 оса & Lucas. Saute vrs. 
21.59] Levy & Georg. Electric current circuit breakers. 
Serntember 39. 1911. 
21.542 McLean. Liehtine and hich-t2n ion рго сю... 
21.593 О шузЕсвук. Production of cooper by electrolysis. 
21.62) KnowiEs. Purification of electrolytic gases. | (Divided Anntication on 27,261,10, 
23 41 IL) 
21.613 Watrogo. Dvnamo-eslectric marines. 
21.916 Miis. Sptirking plug for internal-combustion enzinss.* 
October 2, 1911. 


21.639 M:iRuEAD. Telephonie avparatus. 
21.647 Киль 5. Electrodes for ave fans. 

21649 H warp & ALLEN. Automatic electric switching apparatus 

21.602 В.Т-Н. Co. & WuitcHer. Protective devices for electric distribution systems. 


(Divided Application оп 17.177 10. 197) 
21.678 LUNDBERG. LUNDBERG & LUNDBERG. Plug and socket connections used on 


electric lighting of power circuits. е | а 
21 687 Siemens Bros. Отнаме Works & Сок. Systems of electrica! distribution. 
21.692 HURBELL. Stora’e battery electrodes.* | | 
21.720 VEDSVELLI. Apparatus for electrically bonding rails or the like.* 
October 3, 1911. 


21.735 Ririnss. Are lamps. 
21.755 Moore. Manto machines. 

21.783 & 21.784 Новье:а. Storace battery electro Jes. ® 

21.785 Untervers & Не. мів. Electric sparking apparatus for internal-combustion 


enwines. (11 10 10. Germany.)* | | А 
Solf-revulatins dynamo-electric generators with variable speed. 


21 ?96 R- ;Evws. 
21.500 ВЕем:атт. Controllers for electric motors. 
21.806 Lake.  (Dulles-Baldwin Electric Drill Co., U.S.) 


motors. ® 
21.812 & 21.814 DEsRIMAN. (Automatic Enunc.ator Co. U.S.) 


instruments.* 
21.813 D&E*&RIMAN. (Automatic Enunciator Со. U.S.) Microphones.* 
21.815 Deariman. (Automatic Enunciator Co.. U.S.) Telephone systems. ® 
21.827. 21.828 & 21,904 Hewitt. Vapour electric аэра atus. 
October 4, 1911. 
21.863 BrAckALL & Jacon, Railway block telegraph-indicator. 
21.869 Smitty. Vacuum electric retort. 
21.873 Siemens & Hatske Акт.-Сез. Electrica'ly controlled railway signals and the 
like. (4 11 10. Germany.)® 
21.833 Petersen & Анснох САРЕ Со. Electrica! conductors placed in air tubes. 
21.903 Harris. Circuit interrupters. (8 10 10. U.S.)° 
21.911 THorp. System of electric advertisine. 
21.313 STERLING TELEPHONE & ELECTRIC Co. (SciaMer & Co.. Austria) Dynamo- 
electric machines for mine-explodine, (Addition to 22.648 J7.)° 
21.924 Atiek taser L. M. Ericsson & Co. Commoa Laitery telephone systems. 
(7,10 10, Sweden.)* 
October 5, 1911. 


21.942 British [INsuLATRD & HELSey CABLES & BUCHER. 
(Divided Application on 26.478 10. 15 11.) 

21954 RicHARDS-N. Release attaciment for electromanetic separators. 

21.959 Ricuter & Воск. Alarmesienalling and controlling devices.” 

221,967 ANDERSON, Boves & Co. & ANDERSON. Avparatus for recording leakaze to 
earth from electrical conductors. 

21.987 Betrisu THomson-Houstcon Co. (С.Е. Co.. U.S.) [nsulatine-compositions. 

22,001 Havzan, (Copeman Electric Stove Co., U.S.) Electric cookers.* 


Electromaenetic reciprocating 


Telephone or like 


Electric welding machines. 


devic? for electric 


Avtomatic sectioning means for limiting: accidental interruptions 


Automatic sectioning means for Emiting accidental interrup- 
(Addition to 21,021 11. 10,10, 10, 
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SPECIFICATIONS PUBLISHED, 


1910 S: g -tretcATIOES. 


15.587 Н.авкен. Dynamo-electric machinery. 

17 658 VENNER & GFIESBACH. Saitches. 

22,397 Rorke & R кке. Regulating or controlling of valv:s or the like by eicctzo- 
Macnee means. 

22.607 Urgan. Transcribing teleeraphic characters, 

22714 CinsARbELLL Electri motors. (23 11 991 

23.242 Fremina. Transmittine apparatus for wireless еек" а; hy. 

23,332 " Z" Evecrric Lamr Mes. Co. & Ноо. Manufacture of incandescent electric 
lamp-. 

23.445 Royce. Electrical connectors. 

23,641 Siemens Bes. Dysam М кке, (Siemens Schuckertwerke Ges.) Driving of 
ring crinnine and dout lines machinery, 

24 003 Siemens Becs. & Co. & Ferreira. Electromarnetic relays. 

25.404 O' Brigs & Catts. Electric lampes and reflectors for the same, 

26.854 Sresting TELEPHONE & Evecteic Со & Burney. Intercommunication telephone 

26,984 РАккек-Нмон. Single-phase a!ternatine-current motors. (Cornate Application, 
9.957 11.) 

27.162 Beerun ё Morgan Св'ссївїк Со. Carton brushes for dynamo-electric macht: es, 

27.096 Слвот. Electne conversion. (4 12 8) 

23.226 Cowrer-Coces. Production of iron Ьу electro-dsposition. 

28.592 C^ wrErF-CoLEs. Electrodeposition of iron. 

28.99] Brush ELECTRICAL ENGINEERING Со. & SALISBURY. Vapour electrical apparatus, 

1911 SPECIFICATIONS. 
142 Jounsen. (Badische Anilin & Soda Fabrik’. Electrical purification of gases and 


apparatus therefor. 
607 В.Т.-Н. Со СЕ. Co.. U.S) Arc lamps. 


709 LEItNER. Dynamo connection. 
104% Automatic Evecreic Brock SIGNALLING Co. & Brousson, 


sisrna’iing avparatus for railways. 
1.482 Von вік. Reise & Strauss. R-lay for un lulatory currents, 
1.544 HE&AEUS Ges. & TREnceN, Manufacture of metal filaments for electric lamps. 
(Convention date not eranted.) 
1.609 Rep. Electric furnaces. 
1,951 RanscHuurs & Pextusz. Portable electrical transformer aj paratus tor supplying 
current for medical purposes. 
3.630 С.вгАШ. Receivine and transmitting telegraphic and telephonic mescaves, 


4.256 Акт.-Сез. Brown. В-УЕКЕ: CIE. Сотрош Дн of commutator dynamo-electric 
machines. (19 2 10) | 
5,457 Maes. Generation ot electric energy, 


Automatic electrical 


COMPANIES’ MEETINGS AND REPORTS. 
AMAZON TELEGRAPH CO. (LTD.)— For the vear ended June 30 the 


gross revenue was £118,525, and the working expenses were £54,945. 
After providing £15,000 for debenture interest and £15,000 for reserve, 
and deducting the debit-balance of {28.493 brought forward, the directors 
now recommend payment of a dividend of 4 per cent. (less tax) on the 
share capital, leaving £25,660 to be carried forward. "he duplication of 
the main cables was fully completed in March last. and since then the 
communication between Manaos and Para has been satisfactorily main- 


tamed, 

BRITISH ELECTRIC TRACTICN CO. (LTD) Тп adjourned extra. 
ordinary mecting to consider the amended scheme for the reorganisation 
of the capital of the company was held on Friday, when, after discussion, 
the resolution was carried, 

Separate class meetings of the ordinary and preference shareholders 
were subsequently held. and in each ease a resolution was passed ad- 
journing the meetings to a date towards the end of the month. 

DEUTSCHE GASGLUHLICHT GESELLSCHAFT (BERLIN).—'i'ie report of 
this company (makers of the Osram himp) states that the net profit: for 
the past vear was 5.657.074 marks (£282,854). against 6.238.607 marks 
(£311.934) in the previous year, and a dividend of 20 per cent. is again 
recommended, Reference is made to the adoption of drawn.wire tila- 
ments, The new lamps are claimed to be more durable. and it ix also 
possible to make smaller lam ps, so that sales should ineroass. Producing 
costs and selling prices have been reduced. During the first four months 
of the current year the sales of Osram lamps in Germany and abroad 
showed an increase over the corresponding months last. vear of 50 per 
cent. The figures for England are not included in this estimate, 
EASTERN TELEGRAPH CO. (LTD.)- For the six months to Лип 30 the 
amounted. t» £672,306. 13%. 6... from which are deducted 


revenue 
12«. Nd. for ordinary ex pens:s and £28,602. 18s. 7d. for expen- 


£232,755. 
diture relating to maintenance of cables, sundry differences of exchange, 
and income tax payable abroad. leaving 351.035. 2s. За. added to 
£23,762, 9s. 10d. brougat forward, making £404,800, 12s, 14. After pro- 
viding for income tax payable in England, interest on mortgage deben. 
taro stock, and for two quarterly preference dividends, absorbing 
£81,269. 3s. 10d., there remains £323,540. Вя. 3d.. and the directors have 
distributed a bonus to the staff in celebration of the Coronation of King 
George Va costing £24492. 4н. 21.. have placed £150,002 to general re- 
serve and have allocated £100,000 t» moet the two interim dividends of 
1]; percent. each on the ordinary stock, the balance of £19,048. 4s. 14. 
being carried forward. With the view of strengthening t-legraphie com. 
munication in the Mediterranean, it has been decided ау an addition il 
cable between Gibraltar and Egypt. touching at Malta. ` 

EASTERN EXTENSION. AUSTRALASIA & CHINA TELEGRAPH CO. (LTD). 
—For the half.year ended dune 30. 1911, che gross receipts amounted ty 
£329,709. 103. 54.. against £314,950. 4s. 6d. for the corresponding half- 
year of 1910. Working expenses, including £18.973. 5s. 4d. for main. 
tenance of cables, absorb £151,618. 43. 7d., against £152.407. 1s., leaving 
a balance of £178,091. 5s. 10d. From this is deducted £2942. Пл. 5d. for 
income tax payable in England, £15.048 for interest on debenture stock, 
and £11,020. 10s. for Coronation bonus to staff and other extraordinary 
ex penses, leaving £149,080. 4s. 54. as net profit for the half-year. After 
adding £27,617. 19s. 6d. brought forward, th» availabl? balance is 


`902 | | THE ELECTRICIAN, NOVEMBER 10, 1911. 


£176,698. 3s. 114. Two quarterly interim dividends of 1] per cent. each, 
amounting to £75,000, have been paid for. the half-venr, leaving 
£101,608. 3s. Ild., of which £50.000 has been transferred. to general 


reserve and the balance of £51,698. 3s. ПЧ. is carried forward. 


-* ELECTROLYTIC ALKALI CO. (LTD.)—The direetors’ report states that 
the past year's profit was only £3,138. This result is attributed tu several 
canses, the principal being the serious reduction of output during the 


summer through the water supply temporarily failing. ‘The capital 


account has been over-ex pended by £32,000, while 24 years’ dividend is 


due on the preference shares. ‘I'he directors-cannot recommend the pay- 
ment. of any dividends, and propose to issue £00,000 of new preference 
shares. 

WEST INDIA & PANAMA TELEGRAPH CO. (LTD.)—The directors’ re- 
port for the six months ended June 30 states that the amount to credit of 
revenue is £47.318. Os. 2d., against £43,523. Os. 114. for the corresponding 
half of 1910. The expenses have been 25,329, 2s. 4d. against £24,635. 125. 
The result is а balance of £21,088. 17s. 10d., added to £1.584. 1s. Id. 
interest on investments, and £1,146, 2s. 7d. brought forward, making 
$24719. Is. 6а. The directors propose to pay a dividend on the first and 
second preference shares for the six months of 6s. per share, and of 1s. 6d. 
per share on the ordinary shares (tax free); to place £3.500 to reserve, 
and to carry £2,825. 8s. forward. The traffic receipts for the six months 
show an increase of £3,729. 3s. 64. compared with those for the corre- 
sponding period. | 

WESTERN TELEGRAPH CO. (LTD. )—The revenue for the half-yearended 
June 30 amounted to £405,010. 158. 10d., and the working ex penses to 
£164,808. 12x. 84. After providing £16,373. 10s. for debenture stock 
interest and £7.930. 7s. 5d. for income tax. there remains £215.895. 5s. 9d.. 
added to £30.276. 103. 2d. brought forward, making £246,174. 15s. Ild., 
out of which a bonus to the staff to commemorate the Coronation of 
King George V.. amounting to £8.613. 3s. 6d., has been paid. А quar- 
terly interim dividend, amounting to £31189. 10s., has been paid, 
£140.000 transferred to general reserve and £ 10.000 to land and buildings 
depreciation fund. The directors now recommend the declaration of a 
final dividend of 34. per share, making, with the interim dividends, 6 per 
cent. for the year, also the payment of a bonus of 2s, pershare, both tax free. 
which together will amount to £51,982. 10s.. leaving £4,359, 125. od. to be 
carried forward. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


BRITISH ELECTRIC TANNING SYND. (LTD.) (118,227).—Reg. Oct. 26, 
capital 3.000 in 2.000 shares of £1 each and 20.000 shares of Is. cach, 
to carry on in England and elsewhere the business of tanners. Private 
company. First directors: S. L. Evans and:J. Brown. Reg. office : 
Huish Episcopi, Langport. 

DIMMING SWITCHES (LTD.) (118,381)—Reg. Nov. 3. capital £2,000 
jn £1 shares, to carry on the business of mechanical and electrical en- 
gincers, electricians, &c., to acquire from the Midland Electric Mfg. Co. 
(Ltd.) a licence to use an invention for improvements in current graduat. 
ing devices or resistances applicable for electric lighting or heating. 
Private company. First directors: G. T. Thornbull, W. L. Barber and 
Н. Laidlow- Downes. 

MANORHAMILTON & DISTRICT ELECTRIC LIGHT CO. (LTD.) (3.741).— 
Rey. in Dublin on Nov. 1, capital $ 1.000 in £1 shares, to acquire and carry 
on the business of electricians, mechanical engineers. manufacturers and 
distributors of electricity, carried on at Manorhamilton, co. Leitrim, as 
Wm. Breakey Hamilton. First directors: D. Walsh. J. McGuinness, 
J. Lynott, R. A. Rutherford, А. A. Alges, G. W. Ballman, J. McGovern, 
J. N. Dolan, J. Rooney and C. M. Templeman. Office: Tae Commercial 
House, Manorhamilton, co. Leitrim. 

MELKSHAM ELECTRIC SUPPLY CO, (LTD.) (118.263)—Reg. Oct. 27. 
capital £2,000 in £1 shares (1,000 preference). to carry on the business of 
an electric lighting and power company. Private company. J. H. 
Edwards is first managing director. 

TRAMWAYS THIRD PARTY ASSURANCE (LTD.) (118.326). — Кес. 
with capital of £10,000 in £1 shares, to carry on the business of tire re- 
insurance, insurance against accidents connected with electric or other 
tramways. light railways, motors and vehicles, &c. 

UNIVERSAL CHEAP CABLES (LTD.) (118.101)—Reg. Nov. 3, capital 
£100,000 in £1 shares, to carry on the business of wireless and. other 
telegraphists and telephonists, manufacturers and constructors of tele- 
graph lines, instruments, machinery, wire and materials, to acquire the 
patents and rights of the Johnson Secret Wireless Telegraph & Telephone 
Testing Synd. (Ltd.) for transmitting printed and typewritten telegraph 
messages by wireless telegraphy and over cables and land lines, and for 
receiving them directly printed at receiving stations, &c. First direc- 
tora: W. Hohner, W. Е. C. Michaelis, A. T. M. Johnson and Е. G. Lloyd. 
Reg. office: 40, King-street, London, Е.С. | 

C. Р. WELLS ((ТР.) (118.306). —Кер. Oct. 31, capital £3.000 in 2,000 
ordinary shares of Is. each and 2.900 preference shares of £1 each, to 
carry on the business of proprietors, manufacturers and storers of and 
dealers in motor cars, boats, aeroplanes, electrical machines, lighting 
plants, &c. Private company. First directors: C. F. Wells and F. 
Wells. Reg. office: Craven House, Kingsway, London, W.C, 


STATUTORY RETURNS. 

CONSOLIDATED ELECTRICAL СО. (LTD.)—According to return to 
Aug. 10, capital is £125,000 in £1 shares (15.000 preference). All shares 
taken up. £1 called up on 15,000 preference and 757 ordinary, and 5s. 
per share оп 109.243 ordinary. &43.067. 12%. paid. £81,932. 53. con- 
sidered as paid on 109.243 ordinary. Mortgages and charges, nil. 

JANDUS ARC LAMP & ELECTRIC CO. (LTD.)—RKeturn to Aug. 29 
gives capital as £30,000 in £10 shares, 2,041 shares taken пр. £5 per 
share called up on 1.195 and £10 per share on 250. £8.475 paid. £5.96) 
considered as paid on 596 shares. Mortgages and charges, £5,176. 13s.8d. 


MORTGAGES AND CHARGES. 

CAMPBELL & ISSERWOOD (LTD.)—-Equitable mortgage on certain 
land with messuages thereon in Baleighlestreet, Bootle, dated Oct. 13, 
to secure all moneys due or to become due from company to Bank of 
Liverpool, has been filed. ` 

CONTINENTAL 8YND. FOR POULSEN RADIO-TELEGRAPHY (LTD.) 
(1.104 F). —Particulars. filed Oct. 30, capital 288.000 kroner т 1.0) 
kroner shares. Reg. in Denmark, in 1908, to acquire and utilise certain 
patent rights relating to wireless telegraphy, in particular certain riyüts 
held by М. Poulsen concerning the generation of non-suppressed lives 
trieal vibrations, &е. British address: 573. ОЧ Broad.street, E.C., 
where V. Gandil is authorised to accept service. 

JOHNSON & PHILLIPS (LTD.)—Particulars of £50,000 second deben. 
tures, created Oct. 25, have been tiled. amount of the present issue being 
£30,000. Property charged: The company's undertaking and pro- 
perty, present and future, including uncalled capital, subject to so much 
of £175.000 debenture stock created т 1905 аз may for the time being 
be outstanding. No trustees. 

LONDON ELECTRIC TREATMENT СО. (1911) (LTD.)—Particulars 
of £2,000 debentures. created Oct. 14 have been tiled, amount of present 
issue being &1.100. Property charged, company's undertaking and pro- 
perty. present and future. 

WATSON, FOGGO & CO. (LTD.)—Particulars of £1,000 debentures, 
created Oct. 20, have been filed, whole amount being now issued. Pro. 
perty charged: Company's undertaking and property, present and 
future, including uncalled capital. No trustees, 


RECEIVERSHIP. 


SWITCHGEAR OO. (LTD.)—H. Keeling. 109, Colmore-row, Birming- 
ham, ceased to act as receiver or manager on Oct. 30, 


CITY NOTES. 


eo 


MEMORANDA (Nov. 9).—Bank rate 4 per cent. (since Sept. 21, 1911.) 
Price of silver, 254d. рег oz. Consols 78; —79 for money ; 785—791 for 
account. Consols Рау Day, Dec. 1; Stock and Shares Continuation 
Days, Nov. 27 and Dec. 12; Ticket Days, Nov. 28 and Dec. 15; Pay 
Days, Nov. 29 and Dec. 14; Mining Shares Carry Over Day, Nov. 24. 
Prices or MEeTALs (London). —Copper, casb, 56} ; three months, 56%. 
Lead, English, 1654 —165; ; Foreign, cash, 15—16 ; three months, 
153—158. Spelter, 263. Tin, English, 192—194; Foreign, cash, 191} ; 
three months, 1853, 4ron, Cleveland, cash, 46/9, three months, 47/74. 


BRISBANE ELECTRIC TRAMWAYS.—'Tine traffic receipts for October 
were £21.320 (increase £2,620). Aggregate from dan. J, £200,980 
(increase £24,290). | 

CASTNER-EELLNER' ALKALI CO, (LTD.)—'l'nc directors have declared 
a final dividend of 12! per cent., making 20 рог cent. for the усаг. After 
placing £32.500 to depreciation reserve and £47,509 to general reserve, 
leaving £12,222 to be carried forward. 

HURST, NELSON & CO. (LTD.)— he profit for the past year was 
£13,715. of which £11.708 has been placed to depreciation. Таз pre- 
ference dividend to May 15 has been paid by drawing upon the special 
reserve fund for preference share dividends and the balance brought for- 
ward. The directors regret that the accounts will not permit of any 
further dividend being paid at this time. They deseribe the outlook as 
more hopeful. and they are liking forward to better results for the cur- 
rent угат. 

STOCK EXCHANGE NOTICES.—Tie Stock Exchange Committee have 
appointed Nov. 15 а special settling day in and granted a quotation to a 
further issue of 40.000 £5 fully and partly (£3) paid ordinary shares of th? 
United River Plate Telephone Co., and have also ordered a further issue 
of 5.000 £5 fully paid 6 per cent. cumulative preference shares of the Para 
Electric Railways & Lighting Co. to be quoted. The Committee have һгеп 
asked to appoint a special settling day in and grant a quotation t» scrip 
(fully and partly paid) for a further issue of 1.500.000 5 per cent. deben- 
ture stock of the Anglo-Argentine Tramways Co.. and to grant quotations 
to a further issue of £50.000 5 per cent. extension mortgage debentures 
of the Buenos Ayres Lacroze Tramways Co.: £80,000 45 per cent. first 
mortgage debenture stock of the Chiswick Electricity Supply Corpn. 
(special application) : and a further issue of 20,573 £5 fully paid 43 per 
cent. cumulative preference shares of the Westiainster Electric Supply 
Corpn. | 

WEST AFRICAN TELEGRAPH CO. (LTD.)—The directors have declared 
an interim dividend at the rate of 4 рог cent. (tax free) for the past 
half-year. 


ELECTRIC, TRAMWAY AND RAILWAY TRAFFIC 
RECEIPTS. . 


ТИВ ELBOTRICIAN, NOVEMBER 10, 1911. 


ELECTRICAL COMPANIES’ SHARE LIST. 


* Partly electrical, 
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Divi? END 


5,3 


— _ — 


Business 


_ d LAST N 
"t - : : Ivi | AME, Wed 
X . PRR CENT. w т 
LINE. 3 [пс.ог рес. . AGGREGATE, Е УЧЕТ : = z | Nov. $. ҮвігРг Dus, Nev. 8. 
E () No.of Amount, Ine. or Dev | аа | s Hish- L 
weeks. К d | | i wh: Lowe 
(о 6 - ee run Batis | 8 y Supply. ва est. est. 
Aberdeen Corporation 1,328 | + 22 | 34.818 1,955 10 5/0 Bournemouth & Poole Elec. Sup. Ord.. ... H-8 7100 Mir 5 v 
Airdrie ысы ZZ £7 43 9, 103 10. 4/6 44 рег Cent. Cum. Pref. .......... 8] - 3] 417 3 Feb E 94 
Алею-Агкеппте ........ А 2,144,942 164,981 10 6,9 Do. 6 per Cent. Cum. Second Pref. ...... ' lOi 10 513 0 Feb, Aug a 
Ashton-under-Line ...-..-. 397 ,466 1.049 | St. 4 o Ро. 44 per Cent. Deb. Stock (red.) a...n. 101 103 4 6 6 Jan. July > 
Ayr Corporation ........ 193 32 4 5 6 Brompten & Kensineton Elec. Sup. Ord..^ 71 8 6 70 Murch... 7 
Barnsley .......- teese 190 5674 _5 Зо . Do. 7 рег Cent. Pret. 2. 71- " 411 9 Мут, Srt А ; 
ae TM 9 1,799 | St. 4% | Central Elec. Sup. Со. 4% Guar. Deb. Stk. 99 102 319 6 n Des .. : 
Bath Ee in 9. Жы 1.080 | 5 2/6 Charme Cross (W. End & City) El. Sup. Со 31 31 1618 0 Feb, Aug ЗВ 3$ 
Birming n Med 9 48,080 р 5 i Do. 4} per Cent. Рге{................. 41 4i 416 0 Feb Aue ' e’ í 
Birrungham i ж 14 2,080 и St. 4% Ро. 4 per Cent. Deb. Steck tred.) ...... 94 -98 4 3 З Jan, July ,: 2» 
Black poo! & ел .. 374 i ' St. y 'o Do. 4! per Cent. Deb. Stock tred 9... ... 100 102 4 8 3 ге 101{ 101] 
Blackburn Е ion з 3.180 | 5 23 Do. City Undertaking 41°, Cum. Pref.. 3i 4i 5 10 O Jan, July vd " 
Bolton Согрогайоп........ 3з 5.436 5 2,9 Chelsea Electric Supply Ог1............. 34 4% 516 March.... 4 - 
Bombay EAE үе 3,154 7,007 || St. 44% Do. 4} per Cent. Deb. Stock fred.) .... 98 -100 411 O June, Dec + T 
Bournemouth ро оп.. 1,511 932 4 10 6.9 City of London Electric Livhting Ord..... 12-123 512 0 Feb, Aug 124. 14 
Bradlord Corporation .... oe К 10 6.2 Do. брег Cent. Cum. Pref, .......... 117 12] 418 3 Jan. July 124 121 
Brig aton ү! Viena Au 2112 | St. 5% ' Do. Sper Cent. Deb. Stock (те )...... 119 123 4 2 9 June, Dec |. o 
Bristol Trams & Carriage .. | 2.172 | St. re Do. 4} per Cent. 2nd Deb. Stock (red.).., 100 --103 4 8 6 Jan, July, =: 
Burnley Corporation ...... 1,416 635 # St. 5% | County of Durham ЕІ. Р.О. 5% Ist Mort. 
Puron кама иша Е | 211 597 i Deb: Stock ео E IEA yas 89} 9} 510 6 Jan, July T 
шу! ratio: ©; dd Ra 23235 3444 $ 10 4.0 : County of London Elec. Supply Ord. .... ej - 8} $ 17 9 Feb, Aur 31 ?il 
rs и ett R 1 R115,526 10 69 Do. 6 рег Cent. Cum. Pref. .......... 1 -11) 5 6 6 Mar, Sept И 11 
a E NUAGE 5 T 28 || St 4{% Do. 4i per Cent. Deb. Stock (red.) .... 108 —110 4 2 6 Jan, July 109 108 
TN o Rallwa ue es 6.017 || St. 48% tDo. Second Dob. $юоск............. 99 102 4 9 6 May.Nov. !014 ICO} 
cok Un Landon Riy .. 3d 14,484 .. ... Eamundson's Elec. Corp. Ord........... БЯ. з June. July .. "m 
сеоце TS ere 41 de Do. 6 р=г Cent. Cum. Рге{. .......... 2 --2} T May. Nov. es ee 
y of Birming ые ; 27.243 || St ; o Do. 44 рег Селе. Ist Mort. Deb. (гед)... 82 —85 5 3 0 July 81 .. 
ol ectric Trams Co... .. i 467 5 30 Folkestone Electricity Supply Co. Ord. .. 4} 5 6 6 0 Аг, О .. ` 
Der. dd) 4E Dat Trams .. 5 | 2 6 Оо. S per Gent. Cum. Pref. essare, 4 5i 5 2 6 Маг. Sept .. oe 
De о 2 PAR ` 253 St 40 Do. 44 Ist Deb. Stock (red) ...... 95 8 413 3 Feb. Aug. +» А 
ч di Agen n В 5 2 Ноуе Electric Lighting Ord. cse ores 61 7} 6 6 0 April, Oct А 
К y о, у. 24 St. 44% fisleof Wight E. L. & P. Co. ОЬ. Stock ..! 86--89 5 2 6 9 T 
Bu in e Did TL 5,387 5 4 9 Kensineton & Kniehtsbridee Ord. ...... 61 7t 6 8 6 Feb, Aug э 
Dads GU MUR serere | "be 5 бо Do. 6 per Cant. Ist Pref. КОКУ РСЕТУ 5 6 5 00 Jan, July T 
n d. rep Г St. | 470 Do. 4 yer Cent. Deb. Stock (red.)...... 91-93 4 6 0 ove | T 
Ес, Corporation pen 259 se due pos E: а. a аи | 
: non ...... | ae . (Joint Station) 4°, Deb. Stock (red.)... 95 98 . 4 3 0 April, Oc T" 
з ОБ Tam .. 199 5$.'44% Kent Elec. Power Co. Irred. Deb. Stock.. 80.84 510 0 Jon. 4} ён ; 
Сы Trans. Пеана 153 : о Ronen Ele зору О pus o E ! a 380 Mir, n : - 
эор PEAT eee ses ае Ў per Cent. Pref. op xa —4( 6 8 O Mir, Sept oe . 
е Meas eee 273 | St. 4% Do. 4perCent Ist Мом. Deb. ........ | 89 —92 480 Jan, July 94 .. 
с LE n E E | 2 52 И Metropolitan Electric Sazrly Ога. ...... 3} - 43 613 4 Аш. Oct 3i of 
сао ая á Pro | 5 E Do. 4} рег Cent. Qum: Probo uersus 41- 4] 417 O Jan, July = б 
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The Electrical Industry in Parliament. 

Ат the dinner of the Birmingham Local Section of the 
‘stitution of Electrical Engineers held last Friday, and 
Мг. 8. Z. pe FERRANTI 
He considered that the 


leported elsewhere in this issue, 
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тай? an important suggestion. 
representation of the industry in Parliament was totally 
inadequate, and thought that steps should be immediately 
taken to remedy this. We are quite sure that the bulk of 
the commercial men in the industry will be in agreement 
with Mr. FERRANTI. Manv of these men are themselves 
fally qualified to further the interests of the industry 1n the 
House of Commons, and there seems to be no reason why | 
steps should not be taken to put them up as candidates for 
Parlianentary election. In all our industrial centres there 
a'e directors and managers of companies with a wide know- 
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ledge of the industry who could do worse than take а keen 


and active interest in this movement. On the other hand, 


as Mr. ParcHELL suggested at the same dinner, the great 
centres of engineering up and down the country have 
representatives already sitting in the House of. Commons 


who might safely be entrusted with the task. - Not a few of 


these men are themselves great emplovers of labour, and it 


mav- be that thev have not conie to a full realisation of the 
national importance of the electrical industry. The Insti- 
tution will be doing a great work if it can follow up Mr. 
FERRANTI'S suggestion. In this regard we are in agree- 
ment with the remarks of both Mr. FERRANTI and Mr. 
PaTCHELL, that younger men are needed for commercial 
work. Mr. FERRANTI aptly said that it is the man and not 
the expert who is urgently required. We have spent 
too much time, thought and money on the turing 
out of purely technical men. The moment has arrived 


for inaugurating а new campaign which will have for 


its object the training of electrical: engineers in the com- 
mercial requirements of the electrical industry. 


mra cur Aoc 


The Olympia Electrical Exhibition. 

ELSEWHERE in the present issue will be found a report 
bv the Orginising Managers of the recent electrical exhibi- 
tion at Olvmpia, the report being addressed to the Executive 
Committee, This report is apparently the outcome of the 
manv criticisms that appeared in our columns and in those 
of our contemporaries. In reading the report we feel some 
sympathy. with the managers, for they were evidently met 
with a good deal of apathy on the part of those whom they 
desired to influence. For example, it is stated that even 
the offer of free space was unavailing to induce the Roval 
Dental Hospital to exhibit a model ward with a display 
of electrical apparatus ; and the same difficulty was expe- 
rienced with makers of medical appliances and Rontg n-ray 
apparatus, and with exhibits of electric horticulture. 
methods of photo-tclegraphy and numerous other subjects 
of popular interest. It sce ams to us, however, that the 
of the Exhibition were ane expecting 


managers | 
There is no obvious reason whv а hospital 


too much. 
should. be expected to exhibit : ап], in gener: E it must be 


admitted that no firm can be expected to support a shew of 
this kind unless they are likely to see some comm 
financial advantage as the result of so doing. Now one 
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reason ior having a popular display is to draw a good atten- | between existing clectric light and power supply stations 


dance, and since the gate monev increases with the atten- 
dance we think that managers of such exhibitions should 
expect to provide displays of this kind at the expense of the 
exhibition, and not at the expense of some exhibitors. In 
other words suitable apparatus must be hired and placed 


in the hands of technical men capable of showing its utility. | 


— 

OTHER points referred to in the report are the poor atten- 
dance during the first week and the advertising of the 
Exhibition. The first is ascribed partly to the compara- 
tively long period of the show and partlv to the fact that 
"very few tickets were even ordered until after the opening 
day. The difficulty in regard to tickets is no doubt ас- 
counted for by the method that was imposed, namely, that 
all tickets had to be paid for whether used or not. 
to the advertising, particulars are given as to the extent to 
which this was carried out, and it is stated that “ there was 
probably not a single railway station in the London area on 
which posters were not displayed." All we can sav т regard 
to this is that the posters must have been placed in 
extremely modest positions. That our criticisms were 
justified is apparent from the suggestions for future exhi- 
bitions, which conclude the report and which embody some 
of the points that we urged. Briefly, these suggestions are 
that the half-crown days be abolished, that exhibitors pay 
‚опу for such tickets as are presented, that the exhibition 
last only two or three weeks, and that the support to be 
given by supply authorities by purchase of tickets be deter- 
mined in advance. 


In regard 


Electricity Supply in London. 

IT seems аз if the problems connected with electricity 
.supply will never be grasped by the great majority of those 
municipal councillors who so largely control the destinies 
of supply industry in this country ; and 3t is probable that 
the significance of load factor and maximum demand will 
-continue to be incomprehensible to all except electrical 
engineers. During the discussion by the London County 
Council this week of the report by the Finance Committee 
on loans to the borough councils for electricity supply 
purposes (to which reference was made in our last issue), 
Sir JOHN BENN estimated that electricity consumers in 
London were paying £530,000 a year more than they would 
if the electrical energy were generated and distributed on 
the same scale as that of the Council’s system of tramways. 
The basis on which he calculated this saving was that the 
-cost of production at the Council's Greenwich station was 
_0-254. per unit, that the cost of distribution and manage- 
ment would be the same as at present in the borough 
ccuncils’ systems, and that the annual consumption of 
electrical energy in London was 212 million units. West 
Ham, moreover, with its 0-58d. per unit, was cited by Sir 
JOHN as an instance of what could be done without the 
piecemeal svstem which is now a feature of London’s supply. 
Modern plant and a high load factor are, of course, the main 
reasons for this low figure. We do not know how the 
saving mentioned above was obtained, which represents 
0-64. per unit; but it is obviously futile to make comparison 


and the results obtained at Greenwich, where the plant, 
besides being all of recent manufacture, is operated at an 
exceptionally favourable load factor, and the load at any 
time can be accurately forecasted. No doubt the present 
conditions of supply m London are unfavourable, and unified 
control would be preferable; but any loss that there mav 
be on the present working is not of the order stated by Sir 
JOHN, who apparently did not take into account the great 
saving in capital charges that would result from a com- 
bined supplv. This would probably be quite as important 
a factor (owing to the large units that could be installed) 
as the more economical running. 


la n 


Osram Lamp Patents. 

Our readers will notice from the announcements appear- 
ing in another part of this issue that the Osram Lamp Works 
have granted a licence to the Edison & Swan Co. for the 
manufacture of metal lamps. From the wording of the 
announcements we gather that the Edison & Swan Co. have 
recognised the validity of the Osram lamp patents. It is 
satisfactory to note that without the expense and annoyance 
of protracted litigation the Company have adopted the 
wise plan of coming to terms with the Osram Lamp Works. 
This is a gratifving situation, particularly as the meta! lamp 
industry has laboured under the shadow of patent actions 
for a considerable period. Nothing can be more disturbing 
to the commercial welfare of an undertaking than a constant 
feeling of liability in regard to certain of its products. The 
Edison & Swan Co., by the recognition of what are cvidently 
the hard facts of patent law, have, we think, placed them- 
selves in а strong position, and we do not doubt that satis- 
factory progress will be the result. 


ee 


Electricity in Textile Work. 

THE present issue of THE ELEcTRICIAN is devoted largely 
to considering the applications of electricitv in Textile Mills. 
As is usually the case in these special issues, we have 
enlisted the services of а number of experts to deal in а 
general way with the problems with which they are most 
familiar. By this means we hope to place before our 
readers a clear idea of the present position of electric power 
and lighting as applied to textile work. A perusal of these 
articles will, we feel sure, involuntarily cause the com- 
parison to arise between the textile industry and mining as 
a field for the electric drive. In May last we dealt with the 
latter of these questions, and were then able to show that 
the electrical engineer had a clear conception of what was 
required of him in this field. Не now designs motor equip- 
ment of a simple, strong type, with parts easily accessible 
when required, but otherwise foolproof in the most rigorous 
way. The equipment is further arranged so that it can be 
operated efficiently and without danger by those most 
ignorant of electrical work. "The problems that arise in 
textile work of a purely electro-technical character are, after 
all, not so very different from those outlined above. The 
atmosphere in which the motors work, if not so explosive as 
that found in mines, is frequently fierv, and the personne! is 
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quite аз uneducated in electrical matters. Nevertheless, 
in spite of this ignorance, they have, we suppose, just as 
much right to be protected against themselves. The equip- 
ment must be quite as strong and as easv to work. "The 
chief difference, indeed, is that the motors are репстаЙу 
smaller, though the aggregate capacity in a large mill mav 
be quite as great as that in a coal pit. Apart from purely 
electrical considerations of this kind, there are many 
intricate problems in textile work if the best all-round result 
is to be obtained, and some of these our readers will find 
discussed in the present special issue. 


Sr A d 


Electrical Engineers (T.F.)—H.M. the King has approved 
of the Northumberland (Fortress) and the Tvne Division 
Electrical Engineers, Royal Engineers, being in future desig- 
nated the Tyne Electrical Engineers, Royal Engineers (T.F.). 

Electricity versus Compressed Air in Mining.—In a Paper 
recently read before the American Institute of Mining En- 
gineers, Mr. К. A. Pauly gave figures showing the advantages 
of electric motors over alr Compressors in mining operations. 
In one case the estimated first cost of plant for a given service 
was £10,900 for air and £10,760 for electricity, while the 
operating costs per annuin were £7,073 and £5,033 respectively. 


(Edipus Rex at Covent Garden.— Max Reinhardt. who is so 
much in evidence in entertainment matters at the present time, 
and who is responsible for the production of a great miracle 
wordless play at Olympia on Dec. 21, 1з also concerned in a 
colossal dramatic event at Covent Garden Theatre, which 
Mr. Martin Harvey will present on Jan. 15. Novel lighting 
effects are to be a feature of the production, and these will 
necessitate the installation of an entirely new electrical plant. 


Electric Cooking in London.—Messrs. Waring & Gillow, 
of Oxford-street, W., have at the present time an interesting 
exhibition of electric cooking and heating apparatus, and 
demonstrations of electric cooking are continually in progress. 
An idea of the interest that has been roused by these demon- 
strations may be gathered from the fact that some hundreds 
of visitors have already left their names and addresses so that 
they may be supplied with further particulars. Evidence 
is indeed accumulating to show that the public are becoming 
more and more interested in the advantages of electric cooking 
and heating, and with a little more '* push” on the part of the 
supply authorities there should be soon quite a boom in the 
sale of electric utensils. Demonstrations are given by Messrs. 
Waring & Gillow on the popular " Tricity ” apparatus, аз 
well as on an oven by Messrs. T. & J. Jackson. This was 
specially designed. for Messrs. Waring & Gillow, and is very 
substantially constructed. A feature is that three hot plates 
are provided as well as a griller. Two of the hot plates have 
three degrees of heat (1,200, 600 and 300 watts respectively), 
the third hot plate taking 750 or 300 watts, whilst the griller 
his a consumption of 1,400 watts. Three degrees of heat are 
also provided in the oven, corresponding to 2$ kw., 13 kw. and 
$ kw. respectively. It will thus be seen that the apparatus is 
able, when required, to give a large output, its maximum 
demand being nearly 64 kw. This figure, however, is not 
hkely to be reached in normal and efficient working of the oven, 
since the full heat will in each case be switched off after, say, 
а quarter of an hour. The breakfast cooker of Messrs. Ferranti 
and the new type of radiator of thit firm, which occupy con- 
spicuous positions in the showroom, are also, we understand, 
attracting considerable attention. 


Cable Interruptions. Date of Interruption. 


Assab—Perim ......................................... July 8, 1909 
Latakia—Palura ......... em em «» May 26, 1910 
Rissao—Bolatma _............................ә....ә555}[][Дү Sept. 26, 1911 
Jamaique-—Colon.............. а "Tm Nov. 14, 1911 
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Telephone Train Despatching Circuits Running Parallel 
to a High-Tension Transmission Line.— According to the 
* Electrical Review and Western Electrician ©“ the New York, 
Westchester & Boston Railroad 13 now puting up a telephone 
installation which is particularly interesting because of the fact 
that it is the first installation of a telephone train-despatching 
system which runs parallel to Ingh-tension, single-phase 
circuits. The method of protecting the telephone user, keeping 
the cable free from induced currents and at the same time 
giving standard transmission, ів a problem which will be appre- 
ciated by those who have endeavoured to operate telephones 
when used in connection with hgh-tension distribution. Аз 
this line is electrically operated, by single-phase current at 
11,000 volts, and a frequency of 25, it was thought best, after a 
considerable amount of investigation, to go in for underground 
distribution, and, accordingly, a four-duct subway 1з now being 
constructed between the inner part of the town of West Farms, 
and a place known as Columbus Avenue tower, Mt. Vernon. 
At that point the road branches off, extending thence to 
White Plains, a distance of approximately eight miles. Over 
this branch, and also over the New Rochelle branch, which 
extends three miles from the Columbus Avenue Junction, a 
three-duct subway will be built. The lay-out for the com- 
plete telephone system has been designed with a view to a 
future extension. The despatcher's office will be located in 
the middle of the town, as will also the message operator, who 
will monitor the various message circuits and have charge of 
the local telephone service through a special switehboard. 


Electric Runabout.— The " Electrical World" gives ап 
account of a small electric runabout, known as the '* Elektra," 
which has recently been built by а Chicago firm. Onlv a 12- 
cell battery is used, the compoaents of which are mounted in 
specially made glass jars resting on sealed rubber tubing, thus 
creating à pneumatic cushion. The jars are divided into two 
travs, and are set under the front bonnet of the саг. Each 
battery is capable of dischargeing at 25 amperes for five hours, 
or 15 amperes for eight hours. At tlie former rate the vehicle 
is said to be capable of attaining a speed of 20 miles an hour 
for the five hours, while in the latter case it can be run at the 
rate of 12 miles an hour for over eight hours. Where it is little 
required, the vehicle can be emploved for travelling 6 miles 
a day for 18 days on a single charge of the battery.. The weight 
of the storage battery is but 275 lb., and the total weight of 
the caris only 475 lb. The wheels are of the motor-zvcle type, 
with 28in. by 21 in. pneumatic tyres, and as each wheel 
carries 80 little weight, tyre troubles are not feared. "The 
electric motor 18 of a special design, and is set into the seat of 
the car, whence it 18 connected with а countershaft Бу a Morse 
silent chain. The controller is operated bv a small lever 
placed under the steering wheel, and the car is reversed by 
using the same lever. The frame of the motor 1s of steel with 
laminated poles attached thereto. The commutator 1s extra 
large, and affords contact surface for French carbon brushes. 
The motor is sectionally series wound, permitting the use of a 
non-resistance three-speed controller of simple type. The 
motor bearings are of the self-oiling ring type. The body of 
the car is of rigid construction, with a low centre of gravity, 
and the whole vehicle requires little power to operate it. The 
car bears a strong resemblance to an ordinary petrol car. It 
may be of interest to add that it is very moderate in cost, the 
selling price being but £70. . 

Novel Mine Equipment.—The “Engineering and Mining 
Journal ” gives an account of a copper ore mine in California, 
whose electrical equipment possesses some novel features. 
Power is obtained from a hydro-electric plant of 650 H.P., the 
mill being driven direct from a vertical Francis turbine, while 
other turbines drive an air-compressor with a capacity of 
1,200 cub. ft. of free air per minute, and a 100 kw. 900-volt. 
direct-current generator, which furnishes power to a machine 
shop and an electric locomotive. This set is driven by a 
120 g.e. Knight tangential wheel. There is also an auxiliary 
electric supply, power being taken from the mains of the Sierra 
and San Francisco Power Co. This Company supplies energy 
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to a 250 н.р. induction motor which is belted to the turbine 
shaft as a countershaft at such ratio of reduction that it drives 
the compressor at its full working speed. During the dry 
season there is not sufficient water available for the Knight 
wheels to run the compressor at full capacity, and at such 
times the motor is used to " boost " the wheels. The com- 
pressor is equipped with an automatic intake throttle or un- 
loader, and when it 1s unloading, the wheels tend to speed up. 
being relieved of their load, while the motor, being a cons: ant- 
speed machine, resists this tendency, holding the whec!s at 
practically constant креса. In so doing it becomes a generator 
and returns current to the line. The wheels are also con- 
trolled by а Lombard governor, as the motor would fail to 
exercise it braking funetion should the line current be cut 
off, as sometimes happens; ordinarily, however, И provides 
perfect control and the governor has nothine to do. The 
safety of this arrangement, says our contemporary, hes in the 
fact that the full power of the wheels is less than that of the 
motor: consequently, no load which the motor may be called 
upon to retard is сара © of overloading it. This installation 
has proved economical and elastic to operate, and, besides 
rendering possible the full utilisation of the water, entails only 
such consumption of purchased electric power as is actually 
required ; for at such times as the demand for compressed 
air is below the maximum the switch can be opened and the 
motor run idle, while thc plant is driven by water power alone 
at as low a speed as may be desired. 

“Two-Cycle Engines."—4A Paper on this subject was read 
by Mr. В. W. A. Brewer last [week before the Society of 
Engineers. At the beginning of his Paper the author referred 
to the early work of Mr. Dugald Clerk upon the two-cycle engine, 
and drew attention to the svstem of subdividing the charging 
side of the engine into two separate portions—an a pum» and 
a fuel pump. Touching on the advantages of the two-evcle 
engine over the four-cvele, he stated that these were more 
theoretical than actual as regards power deveiopinent for size 
of engine, but the absence of p valves on tho former was 
а very substantial point in its favour... Coming next to modern 
developments, he pointed out the disadvantages of two-cycle 
engines 1n regard to crank-case compression : the closeness of 


the inlet to the exhaust and the reversed flow of vases; and 
closing the exhaust port after closing the inlet. Апа 
their advantages, which were : Positive pump charging; inlet 
well removed from. exhaust, and unidirectiona! flow: and 


separation of air charging and scavenging Ёол. fuel admission. 
In considering the thermal efficiency of the two- and four-cvcle 
engines the author pointed out that there was very little 
difference between the two tvpes, but the carburation in the 
former presented considerable difficulties, it being found in 
practice that excessive precipitation of fuel sometimes took 
place in the pump cylinders, thus accounting for loss on the 
admission side. Considering the figures obtained by Dr. 
Watson in his exhanst gas analysis, Mr. Brewer showed that 
these depended on the assumption that carburation was com- 
plete when the exhaust valve opened. This he considered very 
doubtful, especially in view of the fact that free oxygen up to 
5 per cent. volume had been shown in the tests on four-cycle 
engines, whilst conditions for complete combustion were worse 
in а two-cycle engine. He then gave figures for tests carned 
out by himself on a two-cycle engine, in which he allowed 2 per 
cent. free oxygen as due to incomplete carburation, the re- 
mainder being considered as a measure of direct loss of charge 
down the exhaust pipe. Comparative figures were piven in 
which this allowance was not made. The author also described 
in detail the tests carried out on a Lainplough two-evcle engine, 
showing the effects of the various adjustments and alterations 
made as the tests proceeded, and the very interesting results 
obtained. Analyses of the exhaust gases and de ductions 
therefrom were also given. In conclusion, he referred to the 
great possibilities of this type of engine, but admitted that 
very much remained to be done before it could hope to displace 
the four-cycle engine. 


* On the Spectrum of Boron.’’— At a recent meeting of the 
Royal Society a Paper on this subject was read by Sir Wm. 


Crookes (For. Sec. R.S.) The author stated that the physical 
properties of the element boron were almost unknown, not- 
withstanding the efforis of many chemists who had worked on 
the subject. Moissan, who came nearest to obtaining the pure 
element only succeeded in getting it in the form of an amor- 
phous powder. Moissan said it was not possible to melt or 
volatilise boron in a carbon crucible or are as 1t was changed 
into carbon boride, and he concluded that boron passed from 
the solid to the gaseous state without becoming liquid. Re- 
cently Dr. Weintraub. of the General Electric Co.. U.S.A., had 
not only obtained boron in a state of purity, but had prepared 
it in a fused homogeneous state. His process consisted т 
running an alternating-current are between water-cooled 
copper electrodes ina mixture of boron chloride vapour and a 
large excess of hydrogen. The boron agelomerated on the 
ends of the electrodes, where it grew in the form of small rods. 
After a while the are ran between two boron electrodes, and if 
the current was of proper value the rods melted down to boron 
beads which eventually fell off. whereupon the same process 
repeated itself. The first specimens the author received from 
Dr. Weintraub were deposited from а vaporous atmosphere of 
boron chloride and hydrogen in the manner described. Subse- 
quently he sent some lumps of fused boron, which had been 
prepared from magnesium boride. This boride dissociated at a 
relatively low temperature (1.200 deg.), especially т racun, 
and with rapidity at 1,500 deg. The fusion was effected 
between copper electrodes, the affinity of copper for boron being 
so slight that it could be directly fused oh to the electrode 
without being contaminated with copper. Another way of 
fusing boron was in what Dr. Weintraub called а mercury arc 
furnace, based on the fact that most refractory bodies, such as 
tungsten, tantalum, boron, &c.. had no affinity whatever for 
mercury. The result of Sir Williams work on boron was to 
show that its photographed spectrum consisted essentially of 
three lines, the wave-lengths n which, ао to accurate 
measurements, were 8,451.20, 2.497-83 and 2,496-89. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
tie following :— 

Our special Textile Issue is incorporated with the present number 
of THE ELEcTRICIAN. and among the articles which it includes may 
be mentioned the following :—“ The Application of Electric Motors 
to Cotton Mill Machinery.” Бу Mr. G. H. Cooke; ‘* Individual Drive 
for Looms.” by Mr. С. D. Taite: “ Electricity in Textile Factories.” 
by Mr. J. Е. Crowley : "' The Electrical Equipment of an Up-to-date 
Stitching Factorv." by Mr. F. W. Parkinson ; "* Electric Driving of 
Woollen Mills." Бу Mr. W. B. Woodhouse ; * Turbo Generators in 
Textile Mills." by Mr. В. J. Kaula: and " Electrically driven Textile 
Mills in the Manchester Area of Supply.” by Mr. S. L. Pearce. The 
remaining articles deal with the trend of textile practice. descriptions 
of typical installations and. various apparatus specially adapted for 
use in textile mills. 

We continue our description of the Telefunken System of Wireless 
Telegraph y. 

An abstract is given of Prof. Unwin's presidential address to the 
Institution of Civil Engineers. 

Мг. J. К. С. Snell delivered the opening address of the present 
session to the Manchester Students’ Section of the Institution of 
Electrical Engineers. 

We conclude our abstract of Mr. W. T. Taylor's Paper, read last 
week before the Institution of Electrical Engineers, and an account 
is also given of the discussion that followed the reading of the Paper. 


The annual dinner of the Birmingham Local Section of the Institu- 
tion last Friday was noteworthy for the important gathering and 
several speeches of unusual interest, 

The Organising Managers of the recent Electrical Exhib:t'on at 
Olvmpia have presented a report to the Executive Committee in 
which the various and widespread criticisms that have been levelled 
at the management are discussed. and suggestions made as to 
desirable alterations in future exhibitions. 

The American Institute of Electrical Engineers have issued a new 
edition of their Standardisation Rules. An account is given on 
another page of the main alterations compared with the previous 
edition ; whilst the Rules are also discussed in our Leading Article 
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27 Announcement is made on another page that the Edison & Swan 
United Electric Light Co., Ltd., have acquired a licence from the 
Osram Lamp Works under its metal filament lamp patents. 

Companies! Meetings, — А most interesting statement of the position 
of the Amazon Telegraph Co.'s undertaking was made by the 
chairman at this week's meeting, when the difficulties presented by 
the Company's project and the set-backs which have been experienced 
in connection with the laying and repair of the Company's cables, 
were described, After 16 years’ strenuous working the Company is 
now in à position to pay Из first ordinary dividend. 

At the meetings of the Eastern and Associated Telegraph Com- 
panies this week. reference was made to the Ccronvtion bonus 
distributed to the staff and employs of the various companies. 
To a suggestion made at the meeting of the Eastern Telegraph Co. 
forthe establishment, of what was termed a co-partnership scheme, 
the chairman promised every consideration from the directors. 


PERSONAL NOTES. 

Мг. С. С. Е. Monckton, M.LE.E.. has given up his London 
consulting practice to take up the newly created position of 
superintendent of telegraphs and telephones. of Fiji. Mr. Monckton 
left England on Nov. 15, and his business will be carried on by Mr. 
Arnold G. Hansard, B.A., M.I. E. E., Parliament Mansions, Victoria- 
street, London, S.W., in conjunction with whom Mr. Monckton has 
worked for the last five years. 

In the “ Navy League Annual," which has just been published, 


Mr. Charles Bright is the author of a chapter on * The Strategic 
Importance of Imperial Telegraphy." 


APPOINTMENTS VACANT. 

South Shields Corporation invite applications for the appointment 
of electrical engineer of the Corporation's electricity undertaking. 
Applicants must have had experience as chief engineer or assistant 
engineer of electricity works on the h.t., a.c. system for lighting and 
d.c. for traction and power. Salary £400 per annum. Applications 
to the town clerk, Mr. J. Moore Hayton, by 10 a.m. of Nov. 22. See 
also an advertisement. 

The Allmäna Svenska Elektriska Aktiebolaget, Foreign Depart- 
ment. Vasteras. Sweden. require a number of trained engineers for 
their technical staff. Applicants must have thorough theoretical 
and practical knowledge of electrical) machinery and apparatus 
should have been'engaged in the business at least five years, and should 
speak at least two foreign languages. Зее an advertisement. 

Newport (Mon.) Corporation frequire a general manager of their 
electricity and tramway undertakings to take full charge and respon- 
sibility with supervision of the technical and other officials and staff 
and the general administration of the department. Particulars from 
the town clerk, Mr. Albert А. Newman. to whom applications must 
be sent by Nov. 27. See also an advertisement. 

À premium pupil is required at a municipal electricity works. See 
an advertisement. 

A firm of instrument makers in the North advertise for a manager, 

The Cambridge Scientific Instrument Co. advertise for an assistant 
for their experimental and electrical instrument testing department. 

The Electrical Power Storage Co. (Ltd.) invites applications for the 
position of chief engineer and chemist at its Millwall Works. London. 
Applicants must be qualitied to undertake the control of the tech. 
nical side of the Company's business and have had a sound theoretical 
training and practical experience of storage batteries, their construc- 
tion and maintenance. Applications to the Chairman of the Company 
4, Great Winchester-street. London, Е.С. See advertisement. 

Applications are invited by the Federal Publie Service Commis- 
sioners, Melbourne, from persons qualified to fill the position of 
assistant electrical engineer in the Postmaster-General's Depart- 
ment. Salary from £520 to £600 per annum. Applications must be 
in by Feb. 1, 1912. 

Ап electric lift mechanic. with experience in the erection and main- 
tenance of passenger and goods lifts. is required for a leading Argen- 
tine railway. Wages £18 to £20 per month. 

The Governing Body of Woolwich Polytechnic invite applications 
for the office of Principal. Commencing salary £700. Applica- 
tions to the Clerk by Dec. 2. 


INSTITUTIONS AND SOCIETIES. 


La Societe Francaise de Physique.—We are informed that this 
Society have arranged a series of lectures on “ Les Id^es Modernes 
sur la Constitution de la Matière.” ‘These will mostly take place on 


Fridays at 8:45 in the physical lecture theatre at the Sorbonne, The 

| first was delivered last Friday by М. J. Perrin оп‘ Les Preuves de 
la Réalité Moléculaire,” while the subject this evening is ©“ Les 
Grains d'Electricit^ de la Dynamique Electromagnetique.” the 
lecturer being M. Langevin and the place 44 Кас де Rennes. Mdme. 
Curie will be the lecturer on January 12. 1912. 

Royal Society.— Among the Papers read at the meeting of this 
Society yesterday afternoon was one оп‘ The Heating Etlect of the 
Current in Precise Measurements of Eleetrieal Resistance.” by Dr. 

‚ В. T. Glazebrook. Е.В.Х. end Messrs, W. В. Boustield and F. Е. 


"mith. 

Iron and Steel Institute.-—We are informed that Mr. Arthur Cooper, 
, Of Middlesbrough, has been appointed to succeed the Duke of Devon- 
shire as President of this Institute. 

Congress of Universities.--It is announced that the programme of 
subjects to be diseussed at this Congress, which will take place in 
London next year, has now been settled. The meetings will be held 
on July 2. 3. $ and 5. on four mornings and two afternoons, and there 
will be in addition a business meeting. The subjects fall under two 
heads: Universities in their relation to one another. and Universities 
in their constitutional aspects and in their relation to teachers. 
graduates and students. Upon some of these subjects it is hoped 
that by co-operation between the Universities some action may he 
possible. A summary of the experience of each University is invited, 
so that information of permanent value may be obtained. Upon 
other topics selected, each of the 51 Universities to be represented 
have been asked to prepare a memorandum. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, November 17th (to-day). 
ILLUMINATING ENGINEERING SOCIETY. 


8 p.m. Meeting at the Royal Society of Arts, John-street, Adelphi. 
Report on the Progress during the Vacation, by the Honorary 
Secretary, and Paper on " Notes on the Design of Motor Car 
Headlights,” Бу Dr. H. В. B. Hickman. | 

MONDAY, November 20th. 
KELECTRO-H ARMONTIC Soc ТЕТУ. 

Spm. Concert at the. Kings Hall, Holborn Restaurant, W.C. 
Ladies’ night. 

TUESDAY, November 21st. 
MANCHESTER STUDENTS SECTION OF T 4E INsTITUTION OF ELECTRICAL 
ENGINEERS. 

7:30 pam. Meeting at the Municipal School of Technology, Sack. 
ville-street, Manchester. Debate on "^ Would Co-partnership 
be preferable to Trade Unionism for the Electrical Industry C 

INSTITUTION OF Си, ENGINEERS. 

Spm. Meeting at Great George-street. Papers оп “ The Loch 
Leven Water- Power Works," by Mr. А. Н. Roberts, and on “The 
Hydro-Klectric Plant in the British Aluminium Company's 
Factory at Kinlochleven.” by Мг. F. В. Sonnenschein. Ad. 
journed discussion. 


WEDNESDAY, November 22nd. 
Royan NocrETY oF ARTS. 


— 


Spm. Meetingat John-street, Adelphi. Paper on “The Industria] 


Progress of the United. States of America," by Mr. James 
Douglas. 


THURSDAY, November 23rd. 
INSTITUTION OF ELECTRICAL ENGINEERS. 


$ p.m. Meeting at Victoria Embankment. Paper on 
Reversible Battery Boosters,” by Мг. В. Rankin. 


FRIDAY, November 24th. 


is 


Automatic 


PHYSICAL SOCIETY. 
5 p.m. Meeting at the Imperial College of Science, Imperial Insti. 
tute-road, South Kensington. Agenda: “Tne Maximum 
Value of the Electric Stress between Two Unequal Spherical 


Electrodes,” by Dr. A. Russell; " The Cubical Expansion of 


Fused Silica.” Бу Mr. Е. J. Harlow; “On the Temperature 
Coeflicient of Ditfusion;" by Mr. B. W. Clack : “ The a- Particles 
Emitted by the Active Deposits of Taorium and Actinium.” by 
Messrs. E. Marsden and T. Barratt: “ The Magnetic Transition 
Point of Cementite," by Messrs. S. W. J. Smith, W. White and 


S. G. Barker. 


THE, LONDON ELECTRICAL ENGINEERS. 
Officer Commanding: Col. H. M. Leaf. 
The following orders have been issued for the current week :— 
Monday, Nov. 20th, “А” Company.— Technical work and musketry 
instruction (standard testa) 7 p.m. to 10 pam. —  — — _ 
Tuesday. Nov. 21st, " B " Company.—Lecture to Engine Drivers, 7 p.m. 
to 8 p.m. Technical work and standard tests, 8 p.m. to 10 p.m. 
Wednesday, Nov. 22nd, —Gymnastie Classes, 7 p.m. to 10 p.m. 
Thursday, Nov. 23rd. * C " Company.—Lecture, 7 p.m. to 8 p.m. Tech- 
nical work and standard tests, 8 p.m. to 10 p.m. "m 
Friday. Nov. 24th. * D" Company.—Lecture, 7 p.m. to 8 pam. Tech- 
nical work and standard tests, 8 p.m. to 10 p.m. р 
Saturday. Nov. 25th. —Probable run at Coalhouse Fort, Gravesend, for 


“C” Company. 
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STANDARDISATION RULES OF THE AMERICAN 
INSTITUTE OF ELECTRICAL ENGINEERS. 


The original Standardisation Rules of the American Institute 
of Electrical Engineers appeared some 12 years ago ; since that 
time they have been revised and brought up to date on several 
occasions. As the results of a recent revision of the Rules by a 
Standing Committee of 16 members, with Prof. C. A. Adams, 
of Harvard University, as chairman, a revised edition was 
approved by the Board of Directors of the Institute on June 
27th last. These Rules have been issued in the “ Proceedings ” 
of the Institute. Е 

Compared with the previous edition of the Rules, which ap- 
peared in 1907, the new material consists, to a considerable 
extent, of new definitions, which, as before, are classified under 
several headings. 

Under the heading * Definitions. Currents апа E.M.F.s," 
definitions are now given for “ cycle," ** period," “ frequency," 
* wave-form," “simple alternating wave," “ complex alter- 
nating wave," “root-mean-square value," “form faetor,” 
* equivalent sine wave,” “deviation of wave-form from the 
sinusoidal,” “ р! ase difference," “ equivalent phase difference," 
“ single phase," ‘ three-phase,” “ quarter-phase or two-phase,” 
“ gix-phase " and “ polyphase.” 

In the next section of definitions— viz., ‘‘ Rotating Machines" 
—the same amplification is noticeable. Thus, in addition to 
the definition of a “ motor " given in the previous rules, there 
are now definitions for `` direct-current motor," * alternating- 
current motor," " synchronous motor," “induction motor," 
“ repulsion motor" and “single-phase series commutator 
motor." Other new definitions are " equalising connections " 
and “ synchronous phase modifier." 

The chief alterations in the third set of definitions—viz., 
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pleted apparatus is still suggested to be such that the rated 
terminal voltage will not send more than one-millionth of the 
rated load current through the insulation. The testing voltages 
are also unchanged. 

The conductivity of copper in annealed wires and electric 
cables is not to be less than 98 per cent. of the Annealed Copper 
Standard, and that of hard-drawn copper wire not less than. 
95 per cent. of the Annealed Copper Standard. This Standard 
represents a mass-resistivity of 0-153022 ohm per metre- 
gramme at 20°C., or 873-75 ohms per mile-pound at 20°C. ; 
or, using a density of 8:89, a volume-resistivity of 1.72128 
microhm-cm., or microhms іп} а centimetre-cube, at 20°C., 
or 0-607767 microhm-inch at 20°C. 

Voltages and Frequencies.—A few important changes have 
been made. The following standards are now recommended, 
the values in the previous Rules being put in brackets to indi- 
cate the changes :— | 

Direct-current Generators.—125 (125) volts, 250 (250) volts, 
600 (550 to 600) volts. 

Direct-current Low-voltage Circuits.—115° volts, 230 volts, 
550 volts. uu 

Alternating-current Low-voltage Circuits.—110 volts, 220 volta 
440 volts, 550 volts. These values replace 110 and 220 volts, 
which were previously recommended for both direct and alter- . 
nating-current circuits. | 

Primary Distribution Circuits.—2,200 (2,200) volts, 
step-down transformer ratios of ,'; and 2%. 

Transmission Circuit Voltages. —6,600, 11,000, 22,000. 33,000, 
44,000, 66,000, 88,000, 110,000 (110,000 volts has been added). 

Frequencics.—25 (25) cycles, 60 (60) cycles. 

In the appendices and tabular data the following notation 1s 
recommended :— 


with 


‘Stationary Induction Apparatus ”—1з the addition of defini- ‚ Name of Quantity. D i bin 
tions of primary and secondary windings. Mi EM IE PD oeste ieee "ul — Ha А8 | 
е: tihe Generat аа "urTent «еже WE ыза» Ampere 
Considering nex е ета! Ula | рр » Resistance ............................... Rir us Ohm. . 
two new classes are formed—viz., `* Regulating Apparatus Reactanoe  soss0scsivertecdianvarensvaes’ Aout ая j 
and © Switching Apparatus." Impedance ———————— а $^ Cw eee m 
The speed classification of motors remains unchanged, but Admittance «cuoco esie e aav ease ribns VM эзен Mho 
. . AM Conductance "-— ——— ө G, g ...... 99 
It 18 followed by a new section, Definitions of Instruments. As Susceptance .............................. B,b xus н 
typical of these definitions we may instance : “ A wattmeter 1з Power iid алые аба ыйа РЫЙ ныды Рр: ке Watt. 
an instrument for measuring electrical power and indicating 1n Capacity: sie aids estate ани Coe: ei Farad. | 
watts." “А watt-hour meter is an instrument for registering sie hes E EE. esses uM 
| жай ойы Tiki i45 Bo-nrelored to the: tenn Magnetic AUX — $ ud Maxwell. 
total watt-hours. кып кел е ре s Magnetic 4аепайу........................ LUE. adis Gauss. 
| integrating wattmeter.' ‚ “A synchroscope Is а synchro- Magnetic отселения Ho ass Gilbert per ст. 
nisimg device which, in addition to' indicating synchronism, Гол ЫЫ ein eas ыле та Ld. 2s Cm.or inch. 
shows whether the machine to be synchronised 18 fast or slow." Mass ""——————————ÁÀ—Á—Á— € M, m ...... G ramme or lb. 
Te: ecco v Poco cuv QA СООЛУ dU см Second or hour. 


Owing to their brevity, these definitions offer occasion for 
criticism. Thus, to take the last mentioned, it would be 
desirable to state with what the incoming machine (fast or slow) 
is compared. 

Next comes the section headed “ Definition and Explana- 
tion of terms." Among the new items we may mention :— 

Diversity Factor is the ratio of the sum of the maximum power de- 
mands of the sub divisions of any system or part of a system, to the 
maximum demand of the whole system or of the part of the system under 
consideration, measured at the point of supply. 

Demand Factor is the ratio of the maximum power demand of any 
system or part of a system to the total connected load of the system or of 
the part of system under consideration. 


En, In and B, should preferably be used for maximum cyclic values, 
e, i and p for instantaneous values, E and 7 for r.m.s. values (see Sec. 5g.) 
and P for the average value or effective power. These distinctions are 
not necessary in dealing with continuous-current circuits. Vector quan- 
tities are preferably represented Ьу bold face capitals. 


The rating of railway motors 1з discussed in an appendix, as 
in the previous edition ; and the nominal rating is stated to be 
the horse-power output at the car-axle which gives a rise of 
temperature above the surrounding air (referred to а room 
temperature of 25°С.) not exceeding 90°С. at the commutator 
and 75°C. at any other part after one hour’s continuous.run at 
its rated voltage and frequency with the motor covers re- 
moved and with natural ventilation. Temperature to be 
determined by thermometer. 

.Inthe appendix on ** Photometry and Lamps " the following 

18 new :— 

- Hllumination.—The fundamental physical unit of illumination is the 
centimetre-candle, or lumen per square centimetre of incident surface. 
This is a very intense illumination. Itis, therefore, convenient to ex press 
illumination practically in thousandths of the fundamental unit—+.e., in 
millilumens per square centimetre. In English-speaking countries, the 
unit of illumination commonly employed is the foot-candle or lumen per 
square foot. A foot-candle is nearly the same illumination as a milli- 
lumen per square centimetre, and is actually the more intense in the ratio- 
1.0764; so that n foot-candles— 1-0764 x n millilumens per square centi- 
metre. А metre candle or lumen per square metre is called à ** lux.” А 
foot-candle is 10-761 lux and а millilumen per square centimetre is 
exactly 10 lux. - ; 


Performance Specifications and Tests.—Four classes of rating 
are recognised and recommended (excluding railway motors) : 
Continuous rating, intermittent rating (in which one minute 
periods of load and rest alternate until a stationary tempera- 
ture is reached), minute rating and variable service rating. The 
last-mentioned rating is intended to cover the rating of motors 
for machine-tool and similar service, in which the thermal 
absorptive capacity plays a part. The specifications for this 
rating had not been determined when this edition of the Rules 
went to press. It is recommended that alternating-current 
machinery and transformers should be rated in kilovolt- 
amperes, instead of kilowatis as hitherto. = | 

Аз regards the remainder of this section little need be said. 
The recommended value of the insulation resistance of com- 
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The following symbols are recommended in connection with photo. 


metry ;— ‚ | PRESIDENTIAL ADDPESS CF DR. W. C. UNWIN, F.R.S., 
* 

Photometric Magnitude. Symbol. Unit. TO THE INSTITU7"CN OF CIVIL ENGINEERS. 
Intensity of light аа 42 uuu International candle. ——— 
Luminous flux ............... p apis rumen. кыен Dr. Unwin, at the beginning of his address. szid ha arecpted the 
ud ИО R RES PL S neue aee presidency with some feeling of hesitation bee-use the choice was in 
Brightness "PER Cb LUT Candle/cm.* some respects unusual. Generally the president h:d beon one who 
Quantity m " cR CAEN Q ани. Cand le. had added glorv to the records of engineering by the megnitude and 
Lighting ...................... Е...  Lumen.second, lumen-hour. importance of the constructive work he hed e»rried out. The speaker 


had not that claim to distinction. His work bed lain somewhat 
outside the territory of constructive engineering. though not fer from 
its borders. He had heen concerned in studying the application of 
APPENDIX E. TEMPERATURE COEFFICIENT OF берер, science to the practical problema of engineering, end in training young 
engineers to be more competent members cf tho profession. He 
gathered that, as in establishing an examinational qualitication of 
membership, so in electing him meant thet the Institution had гесор- 
nised the importance of systematic technical training for the main- 


The appendix dealing with the temperature coefficient of 
copper has been rewritten, and is now as follows :— 


The fundamental relation between the rise of temperature and the 
ncrease of resistance of copper may be expressed thus :— 
А, Ri (1+ aq [t-t]. 


where Ry is the resistance at arty тешен t degree Centigrade ; Ry, is tenance of the status of whit wes. in one of its aspects. а levrned 
the resistance at any “initial temperature " (or “ temperature of refer- 


e ARV i Te profession. No profession or industry hed been more indebted in 
ence ) fi degree Centigrade ; and ar is the temperature coefficient from Ик development to the advancement of scientific knowledges and 
and at the initial temperature ^; degree Centigrade. Obviously the tem- kaereh liaa аа th: [midst ПА 
perature coefticient is different for different initial temperatures, and this и was trne of enginecring ua uw E оосооіеа 
variation is shown in the horizontal rows of the table below. Further. | that. to quote some words of Huxley, “ As industry becomes more 
more, it has been shown that the temperature coefficient is different for | comp'iested and competition more keen, the sciences are dragged in 
different conductivities, and that the temperature coefficient is sub- | one by one to take thoir pert in the frey, and he who eon best avail 
stantially proportional to the conductivity. The results of this simple | himse!f of their help is the men who will come out uppermest in the 
law are shown by the vertical columns of the table below. strugg'e for existence." 

It wes а consequence of the scientific besis of engineering that it 
was internationz!, not national, Scientific advances were not ro- 
stricted within politicg! boundaries, [f we gave the world the steam- 


Temperature Coefficients of Copper for Different Initial Temperatures and 
Diferent Conductivitics, 


Ohms per Per cent. =f turbine, Germany. returned. us the gas engine and Diesel engine. 
metregramme | conduce- а, аз» ам “Inferred ab. | Ability to eppreciate the value of new discoveries, and re»diness to 
at 20 C. tivity. solute zero.” | take advantage of them, depended as much on a widespread scientific 
к= ышы И мысы =н — — | education as the making of the discoveries themselves, At any rate, 
он [ SAU 0-0038 1 9-00:536 — 247-2 he hoped that were so. because it was the best justification of tho 
о Р ee. redo сое x work of a professor of engincering. It was 44 yezrs since he had 
0.15727 97-3  |0-00415 |0-00391 | 0-00344 — 240-0 become an Associate Member, and 34 years since he had been made 
0-15614 98 0-00418 |0-00394 | 0-00346 — 239-0 a Member of the Institution, and it would be impossible to overrate 
0-15457 99 0-00423 |0-00398 | 0-00349 — 936-4 the debt he owed to it. Tt was difficult for a professor, especially for 
0-153092 100 0-00428 |0-00402 | 0-00352 — 233.8 one responsible for the organisation and discipline of a large technical 
school, to undertake, in addition, the anxieties of an arduous busi- 

MAN 101 0-00432 10-00406 | 0-003565 _-— 231.3 ness. To him, membership of the Institution, a share in its proceed- 
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ings, and association with engineers engaged in practical work had 
been of the greatest service in enabling him to keep abreast of the 
progress of engineering. 

After these few introductory remarks the president went on to 
discuss various problems relating to strength of materials. These 
included theory of elasticity, testing materials for quality, the appli- 
cation of the science of the strength of materials to practice, com- 
pound stress and the comparative structural value of materials. Не 
next dealt with the subject of engineering education, and we give an 
abstract of Dr. Unwin's remarks on this question below. 

I turn to another subject which, indeed, has frequently been dig 
cussed in presidential addresses. but which scems to be appropriate 
in а year in which the Institution has held а conference on the educa- 
tion and training of engineers. An important change is going on in 
al tvpes of education. Discussing the question of engineering 
education Dr. Unwin remarked thet the term “© engineer ` is used 
in such wide and loose senses that it is necessary to be explicit as to 
one's point of view, There are vocations üssociated with engincer- 
ing work for which no special training is absolutely required bevond 
that of the factory or commercial office, or for which апу other train- 
ing required is different end more limited in scope then thet of the 
professions! engineer or director of engineering works, 

On the other рева. И must be recognised that the professional or 
consulting engineer is not solely concerned with technical problems, 
theugh as to these h^ must be en expert. But he is more and more 
Concerned with economic. legal; and commercial problems of much 
Intriceey cod must be prepered to meet men of айз and of liberal 
education on en equal footing. Now the earlier great engineers in 
this country hed no formal technical training. indeed verv little 
сопот cducr боп either. Brindley. George Stephenson and Fairbairn 
—————— — had only perish school education : Smeaton, Telford. and Wett only 


- ды. m grammer school education. They picked up even their practical 
Cactus for Telephone Poles.—The Electrical Review and experience gradually and casually. They differed in this from their 


Western. Electrician ” publishes а newspaper report which contemporaries in France. Perronet, Gauthev, Rondelet, and 
states that Sahuara cactus is to be used by the forest ГУ Service. | Na vier. for instance, were of а more academically educated type. 
Coronado Forest. Reserve, as poles for the telephone line which It is no doubt due in part to such early conditions of English engi- 
13 to be run from Tucson, Arizona, to the Catalinas. The neering, in part to the narrow and unscientific character of о 
ground over which the line is to pass is of a hard and stony | and university education in this SURE that Е 5 ien 
character, and is thickly scattered with the tall, tough cacti. | education and training of engincers has been so : 

We agree with our contemporary that the practicability of | unsvstematic. um uU E 
this suggestion is questionable. * Abstract of an Address delivered on Tuesday, November 7th. 
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(NoTE.—We have omitted 220, 025, а o. Ер. E.) 


The quantity (— T) given in the last column of the above table is the 
calculated temperature on the Centigrade scale at which copper of the 
particular conductivity'concerned would have zero electrical resistance, 
prorid«d the temperature coefficient between 0°С, and 100°C. applied 
continuously down to the absolute zero. The usefulness of this “in. 
ferred absolute zero temperature of resistance " in calculating tempera- 
ture rise is evident from the following formula :— 


fap, (T 4-4). 
Ry 

The presentation of the above table is intended to emphasise the de. 
sirability of determining the temperature coefficient rather than assuming 
it. Actual experimental determination is facilitated by the proportional 
relation between the temperature cocfficient and the conductivity : a 
Measurement of either quantity gives both. However, if a temperature 
coefficient must be assumed. the best valne to take for average commercial 
annealid copper wire is that given in the table for 100 per cent. conduc- 
tivity—viz., 

а.- 000428, а, 0-002094, аз = 0-00356. 
This i« the value recommended for wire wound on instmimenta and ma- 
chines, since they are generally wound with annealed wires, and experi- 
ments have shown that the distortions due te the wind ng of the wire do 
not appreciably affect the tem perature coefficient. 

[fa value must be assumed for hard.drawn copper wire, the value гә. 
commended is that given in the table for 87-2 per cent. conductivity, Viz., 

а, -0-00415, а,, O-O0383. а. (00370, 

The temperature coefficients in Fahrenheit degrees are given by divid- 
ing апу a above by 1-3, Thus, the 20 C. or 68 К. tem perature coefficient 
fore pper of 100 per cent. conductivity is 0.00294 per degree Centigrade. 
or 0.19219 per degree Fahrenheit. 
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А very great obstacle to the progress of technical education in this 
country has been the want of any definite сіт, the unsuitable char- 
acter and poor average quality of our secondary education. Lord 
Haldane has pointed out the enormous advantege Germany has had 
over us in the organise tion of her secondary schools. The dominance 
of classical studies, the imperfeet tes»ching of mathematics, the ex- 
clusion of science and modern Jangueges, and the excessive interest 
in games in the schools of ҺР а century ago, ате only slowly giving 
wav to more ratione! ideas of edueztion. The success of the clever 
and brilliant few. educated for university prizes, has obscured the 
poor quality of the intellectual equipment of the average many. 
What is to be said for а system in which © leds spend most of their 
working time in spelling out langueges which not five per cent. of 
them learn to read, and in writing such prose and verse in those lan- 
guages as no mortal would write in English." — Happilv. if tho state 
of things is not vet satisfactory, if secondary education is still unor- 
ganised апа the schoolmaster is only partially converted, still, science 
has obtained a footing, and school-leaving and other examinations 
have secured that the average lad is better taught. 

It was partly a cause, partly a consequence of defective school 
education, that the great universities have not addressed themselves 
in а responsible and scientific manner to securing that candidates for 
admission to higher courses had reached a reasonable standard. Still 
less were the engineering schools, with one or two exceptions, able 
to insist that students were properly prepared for technical instruc- 
tion. It is only recently, and partly under pressure from the institu- 
tion, that a fairly satisfactory entrance examination has been pre- 
scribed in some English and Colonial engineering schools. To admit 
lads with imperfect preliminary education to advanced instruction 
lowers the whole standard of work in the classes. Lads who have 
taken technical instruction without а serious basis of knowledge are 
likely to lower the estimate of academic training by emplovers, and 
it is such half-educated lads who are most likelv to get a bad reputa- 
tion for conceit. An erroneous opinion has also prevailed that 
technical instruction requires little or no literary and scientitic 
education to prepare the мах for it. 

I do not think it is generally known that the earliest universities 
were strictly technical schools. They were intended for the educa- 
tion of clerics, lawyers, end doctors. Salerno was a medical school, 
Bologna was a school of civil lw. Paris was the first university to 
have a faculty of arts in eddition to faculties of theology, law and 
medicine. И is only in modern times that universities came to be 
regarded as solely concerned with & general liberal, and, except as 
regards medicine, an entirely non-technical education. The new 
vocation or profession of engineering grew up in this country with 
very little academic encousegement. It is true that since 1840 engi- 
necring schools were attached to a few universities. But they were 
generally unendowed, unequipped, or unintluential, The most dis- 
tinguished of them was thet et Glasgow, where the Regius Professor- 
ship was held bv Gordon and Rankine. Meanwhile. in France and 
Germany, there had long existed remarkable engineering schools with 
distinguished teachers. Tho Paris Ecole Polytechnique was insti- 
tuted in 1794, the Ecole des Ponts et Chaussées in 1795. the Ecole 
des Mines in 1778, the mining school at Freiburg. where many 
foreigners obtained education in 1765. In the first quarter of the 19th 


century were established the technical high schools of Carlsruhe, 


Hanover, Berlin, Dresden. Vienna, and the Ecole Centrale at Paris. 
The great Zurich Polytechnicum dates from 1854. With one excep- 
tion, I do not think there were any engineering schools in this country 
with what could be regarded аз a reasonably complete and satisfac- 
tory curriculum or equipment before 1870. I am passing over the 


.&ystem of education adopted by the Admiralty for naval engineers 


and architects in 1843. In that system lads were educated in the 
dockyard schools, and selected lads of marked ability were given the 
means of obtaining advanced technical education in the school of 
naval architecture and marine engineering. Nir Alexander Kennedy 
established the first college engineering laboratory т 1878. and from 
that may be dated the beginning in this country of a necessary equip- 
ment. of engineering schools. In the establishment of what are now 
costly institutions, many leading engineers have taken a generous and 
conspicuous part. There are now a number of university engineering 
schools or schools of university renk. directed by teachers of eminence, 
not only in science but in practical engineering, with systematic 
courses of instruction, covering broedly 21 branches of engineering 
up to the graduate stage. and of a thoroughly practical character, 
quite recently a beginning his been made of post-graduate instruction 
of a specialised character. 1t is onty in a post-graduste course that 
engineering students can be uxefully or efficiently employed in 
research. 

1 cannot help thinking that there is а tendeney amongst some 
practical engineers to suspect those of us who are interested in forma! 
technical instruction of indifference to the value of practical expe- 


2 


rience. But surely that is à mistake. Мові engineering professors 
are themselves engineers of considerable practica! experience. What, 
in fact, they do somewhat doubt is the value of so much practical 
experience as an ordinary apprentice gets, who goes straight into 
works without technical training, and who has to pick up his know- 
ledge as he ezn. At the best his experienee is 2 narrow one. Some 
of the jealousy oceesionelly shown as to college training seems to 
arise from the feeling that it interfores with the traditional English 
system of articled pupilege which, as far аҹ I know. Баг у exists in 
any other country. [t doe: seem to me that the old apprenticeship 
system for professionel engineers, taken by leds direct. from school, 
was uneconomical, wasteful of time, involving unnecessary drudgery, 
and in some respects unfair. In. 187% Prof. Fleeming Jenkin reported 
against the pupilage svstem owing to the indiscriminate way in which 
men were admitted to works and the way in which they were ne- 
тосе after they hed been so admitted. Thet is surely a very 
unsatisfactory account of a pupilage system pure end simple in the 
days of its predominance 40 vears ago. No doubt in many cases г. 

the present time some standard of education is exacted in accepting 
pupils and саге is exercised in training them. But I want to urge 
that the change has not yet gone far enough. There is another con- 
sideration as to the pupilage system as it existed 40 vears ago. It 
was suitable only for the wealthy. But many of the most hard- 
working, capable and even brilliant students are not of the wealthy 
class. In these days there are ladders from the elementary school to 
the university and the technical college. It would be a loss to the 
country and the profession, if really able, but comparatively poor, 
students could find no way to employment. In this competitive 
time, we can least of all afford to neglect or waste intellectual ability. 
The question arises, and I think it is a serious one, how far engineers 
are now taking апу steps to carry out the recommendations of the 
Institution Committee of 1906 as to the requirement of preliminary 
training antecedent to pupilege. It is clear that voung men will not 
incur the expense, the labour and the delay of a college course, if it 
gives them no advantage in entering the profession. Some inquiries 
were lately made by the Institution of more then а hundred engineers 
in various branches of engineering as to the conditions on which thev 
accepted pupils or apprentices. In a few cases it appears that pupils 
or apprentices are required to have passed an examination equivalent 
to the studentship examination of the Institution. [n а very few 
cases the possession of a degree 1s accepted аз а reason for shortening 
the period. of apprenticeship. But what is desirable is that a lad 
shou!d reach the standard of the associate membership examination 
or the examination for a first degree before entering on pupilage. И 
he does not he will only be able to reach it by cramming, which, 
though not quite useless, is much inferior to 2 systematic course of 
study. Аза matter of fact, however, within my own knowledge the 
colleges have more intluence than these returns seem to show, and, 
especially in the case of the provincia! universities, local patriotism 
ensures preference to men trained in the locel university. But it 
cannot be said that the state of things is satisfactory. or will be so, 
till complete college courses are recognised as à necessary step to 
engineering employment of the higher type. This is already the case 
in the United States and Canada, where cullege-trained men are 
sought for by railway and structural engineers and by large corpora- 
tions. and where, after à short trial, such men always receive wages. 
Conditions in the United States are no doubt different from ours, and 
here the intermediate pupilage or apprenticeship stage is generally 
insisted on, but American engineers are not short-sighted or un- 
business-like, and their experience has lessons for us. 


It seems to me that the great efforts made during the last 40 vears 
and the expenditure incurred. largely from private sources, in esta- 
blishing engineering schools, lack т one respect full recognition by 
the profession. Мапу engineers have given generously in money 
and in time; but engineers in genera! might do more in facilitating 
the transition from school to works. With an experience of 20 vears, 
Е believe that more organised and recognised relations between the 
schools and offices and works are desirable and possible. It is not 
that my students did not find employment, but that the procedure 
in finding it was so casus! and in some eases demoralising. И would 
be ungrateful, however, not to acknowledge how often E was helped 
by engineer in practice. ‘The most ћеш part of a voung engi- 
neers career is the step between college and full eapabijityv in some 
special branch. No engineering school can prepare students com- 
pletely for any special position in the engineering field without very 
undesirable narrowing of tho scope of the instruction. Two vears of 
pnpilsge or employment is desirable as a transition period, and the 
difficulty is that generally engineers expect that some one else should 
have the task of rounding ой the college training. Гат therefore 
much im sympathy with the proposal which Mr. Yarrow paced before 
the Conference thet there should be an endeavour to produce some 
co-ordination between the colleges and emplovers, by making an 
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inquiry as to the conditions under which well-qualified studenta may 
be able to get practical training, whether they seek employment later 
in the mechanical or electrical branches or engineering or in construc- 
tional or administrative work. Some scheme might be evolved 
linking the colleges and the manufacturing, municipal, or other public 
works, so far that the first stage of pructical experience might be 
gained under conditions less haphazard than at present. In the 
engineering departments of municipalities greater facilities for арргеп- 
ticeship might be given. Ву choosing technically well-educated lads 
"nd directing their practice! training, they would form a loval staff, 
ultimately more competent and useful than others less educated, but 
selected 2s more immediately useful. Further, it is now proved that 
technically educated lads are very fit, with some experience added, 
for the commercial branches of an engineering business. 

If à university degree or college diploma is to be taken as a quali- 
fication for beginning an engineering career, it must not be overlooked 
that degrees and diplomas are of varied value, and thet one great 
function of a college is to distinguish the more and tho less capable 
amongst its students. It has been 2 surprise to me for many years 
that employers, who took my students into works or Offices, 80 rarely 
cared to тише, аз to ту. opinion of their abilities. Generally; the 
degree or diploma has the highest value when it certifies to education 
in an institution of great prestige, with high ideals of work and con- 
duct. where the influence is felt of teachers distinguished both for 
practical knowledge end scientific ettainmonts. I believe there ere 
no schools of university rank where the work is more strenuous, the 
methods more practical, or new ideas more welcome than in the best 
of th» engineering schools of th dav. What was szid of Eton in the 
171 century may be said of more than one engineering school to-dv : 
" This is a brave school and the best teaching in the world." The 
association of young men at their most formative and impression? ble 
time in such an jnstitution has a value for them which no apprentice- 
вһір сап replace: [have not been во long concerned with engineering 
education without conclading that generally the. enginecring schools 
are efficient instruments of education, or without acquiring a faith in 
what Dr. Pritchett calls the stream of moral earnestness and more! 
energy which flows through them. It is not merely the specific know- 
ledge acquired, or the capability of using the tools of the engineer, 
but elso the comradeship of students and professors which happily 
in so meny cases is the most valuable part of college training. 

The Institution of Civil Engineers is the oldest and most important 
representative of the profession.in this country, the evidence to the 
public of its honourable pest, its great traditions and high standards 
of conduct and ability. It requires for its members сл gssociste 
members theoretica! knowledge, tested by Из own examinations or 
by others accepted 23 equivalent, end a definite amount of prectice! 
experience. It has striven to promote в high standard of honour. of 
culture and attainment “mong those to whom it extends recognition. 
The education and training it demands involve prolonged and expen- 
sive study and г pericd cf unremunerative activity in the eerly part 
of our engineers’ carcer. Does not this plece on employers, who have 
at heert the welfare end dignity of the profession, an obligation es to 
the conditions under which they ssleet young engineers for employ- 
ment? Especially in sppointments in tho public snd municip:! sor- 
Vices, it seems desireable thet the te^hnies! stuff for constructiva or 
administrative services should not be recruited by tests inferior to 
those accepted by the Institution. 
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THE TELEFUNKEN SYSTEM OF WIRELESS 
TELEGRAPHY. 


(Continued from page 115.) 
WIRELESS STATIONS. 

Turning now to complete equipments, Ёш. 14 shows a small 
station in a cabinet suitable for use on board ship. The com- 
ponent parts of the primary oscillating circuit, namely, the 
spark discharger and capacity are seen on the right-hand side 
along with the ammeter, which is placed in the antenna 
сиси. The primary circuit is connected to a flat spiral 
(ngt visible in the illustration), and a plug connection enables 
‘the amount of inductance so inserted to be varied. - The 
antenna is brought to” the inductance coils seen above, and 
thence to the flat spiral just mentioned. Finally, it is taken 
to earth through the ammeter. 

The coupling of the antenna can be varied at will by moving 
the plug from one convolution to another of the spirals. The 
arrangement adopted is to have clips in definite positions on 
these spirals, the ends of the clips being made to receive plugs 


e — 
r——————— РЕСИВЕР НИЕ 


forconnectingleads. These clips will be noticed in some of the 
photographs. The inductances in the antenna can be varied 
by altering the position of the clip connection and also by 
altering the angle between the two spirals, the front one being 
carried on a hinged frame. | 

In practice the plugs on the coupling and antenna inductances 
are inserted in clips having definite positions, corresponding 
with the wave-length desired, and the inductance is finally 
adjusted by swinging the movable coil until the current in 
the ammeter is a maximum. The receiving apparatus 18 
seen in the left-hand bottom corner, and is similar to that 
which has been already described. High-teasion current ig 
supplied by an induction coil seen at the right-hand side. © 

The energy in the antenna of such a station runs up to. 
0-2 kw., so that the primary energy required is about $ kw. 
These stations are generally arranged to give wave-lengths of 
300, £50 and 600 metres. and the antenna is stretched between 
two masts about 65 ft. high and about 100 ft, to 130 ft. apart. 
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Fic. 14.—5млАлтл, SHIP Station. 


With such an arrangemeat communication can be obtained 
over a distance of about 75 miles by day and 125 miles by night 
over sea. It should be remembered that Telefunken stations 
are rated according to the power in the antenna, not by pri- 
mary energy. 

The 0-2 kw. station is the smallest station made by the 
Telefunken Co. (except for military purposes). The standard 
sizes vary up to 25 kw. in the antenna, the 10 kw. and 25 kw. 
stations having a range of about 1,000 to 3,000 miles, according 
to circumstances. Portable military stations are made in two 
standard sizes of 0-1 kw. and 1 kw., the range of the former 
being 30 to 50 miles, and of the latter about 150 miles. The 
former is also made as a special pattern for airships. | 

Fig. 15 shows a larger station of about 1:5 kw. for use on 
board ship, or for a land station, the general arrangement 
being very similar to the one just described. Energy is sup- 
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plied by a motor alternator of the inductor typo, having а 
frequency of 500. In these alternators the spaces between the 
teeth of the rotor are filled up with wccden plugs so that a 
smcoth surface 13 presented, ard the noise of running 13 
reduced #о а minimum. The transformer is seen on the left- 
hard side of the illustration, ard the spark. gap, primary 
capacity, ard coupling inductance are seen grouped together 
with the antenna ammeter alongside. The inductance in the 
antenna 13 well chown to the right of this, and consists of two 
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Fia. 15.—STANDAnD SHIP STATION (1:5 KW.). 


fixed coils with one coil between them on a hingcd frame. 
The receiving apparatus 1s seen on the right-hand side, and a 
small capacity in the left-hand top corner to protect the 
alternator from high-frequency currents. 

With larger stations this simple method of clip coupling is 
scarcely admissible. In such cases the flat spiral coupling 
inductance is mounted behind the switchboard, and an arm 
which 1з carried on a spindle concentric with the spirals is pro- 
vided and makes a contact with a slider on the spiral. The 


Fic. 16.—D1aGRAM OF ARRANGE- 
MENT FOR VARYING THE COUPLING. 


Fic. 17.—DiAGRAM or VARIO- 
METER WINDING. 


method is shown diagrammatically in Fig. 16. By this means 
any degree of coupling is obtained easily by turning a wheel 
on the switchboard. This arrangement is satisfactory if the 
power in the antenna does not exceed 15 kw., but with higher 
powers a sliding contact of this kind is insufficient. Conse- 
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quently, for larger powers inductive coupling is preferred to 
direct coupling, and a transformer is used consisting of two 
flat spirals facing each other, one of these being in the primary 
and the other in the antenna circuit, the arrangement being 
such that the distance can be conveniently varied so as to give 
the most effective coupling. 

For the purpose of signalling, a key is used in the alternator 
circuit if the current is small, but if the energy is above a 


Fic. 18.—NaAvAL SENDING SET (1 Kw.). 


certain value relays are used. For small stations these take the 
form of electromagnetically operated double-break contactors, 
and one, two or three are placed in series according to the power 
being used ; thus fora 15 kw. station there would be three of these 
relays in series, as indicated in Fig. 6. These are shunted by 


Fic. 19.—MILITARY STATION. 


an inductance во that the circuit is not completely broken. If 
the power is above 15 kw., it is then necessary to use а more 
elaborate type of relay. 

A naval 1 kw. sending set is illustrated in Fig. 18. Here the 
inductances are made up differently, so as to be continuously 


THE ELECTRICIAN, NOVEMBER 11, 1911. 215 


In such cases a double receiving key is sometimes used, so 


=————= 
variable. and are termed “ variometers." They are seen with 
graduated scales, the one on the left being the coupling vario- | that two messages can be received at the same time from a 
meter, and that at the top being the antenna variometer. | single antenna. The reception of two messages at the same 
These variable inductances are made up of two circular flat- | time is an inefficient process, because two wave-lengths must be 
ebonite plates, co-axial, one being fixed and the other capable | used, and an antenna will only receive one wave-length 


of rotation about its axis. Each plate contains two windings, 
as indicated in Fig. 17, and by means of a switch the four coils 
can be connected in series or in parallel. If the plates are so 
arranged that the fields of the four coils are added the inductance 
is a maximum, ard if the movable plate is then rotated through 
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Fic. 20. —ARRANGEMENT OF DovusBLeE RECEIVING Switch. 
Ri, Re= First and second receiving s ts. 


180 deg. the inductance is а minimum. Continuous varia- 
tion is thus obtained and is of importance in naval and mili- | 

tary work. One complete revolution of 360 deg. and one com- | Fig. 21.— Чплтлву STATION COMPLETE WITH MAST. 
mutation of the coils from parallel to series gives a variation of 
1 to 16. By noting the reading for any wave-length the 
apparatus can be reset very easily. The box under the spark 
discharger contains a plate condenser, the capacity of which 
can be halved by turning a switch. 


efficiently. There is always therefore a loss of energy which 
becomes greater the more the wave lengths of the two messages 
differ from each other. Further, two such receiving systems 
being electrically coupled influence each other to such an 
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Fic. 22.—MILITARY MAST ERECTED WITH COUNTERPOISE CAPACITY WIRES. 


Military portable stations are on similar lines, as can be seen | extent that it is impossible to make any adjustment to one 
by Fig. 19. The two variometers are clearly visible, and on , without upsetting the adjustment of the other. Moreover the 
the right-hand side is а subdivided capacity operated by a | musical tone is somewhat lost. 
plug. The receiving apparatus is at the back of the limber, Тһе principle of the device is indicated in Fig. 20. А tongue 
and is often in duplicate. The total weight of such a limber | T is caused to vibrate by an electromagnet M which is energised 
station of 1 kw. is 4,000 to 4,400 lbs. including a steel mast | by a local battery intermittently, in the same way as the magnet 
25 metres high. The range is 125 to 190 miles, but distances | of an electric bell. The end of the tongue carries two small 
up,to 375 miles have been covered with collapsible masts of the | insulated flat springs, which are insulated and connected to the 
Rendahl type 45 metres high (see Fig. 23). | antenna. The movement of these springs is damped by means 
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Сасан 
of felt pads, and they vibrate between two contacts connected | high pressure) end is of aluminium and funnel shaped as shown, 
to the receivers В, and R,. The frequency can be adjusted by a | the effect of which is to spread the potential gradient more 
sliding weight on the tongue. The alternation is so rapid | uniformly along the stalk of insulating material below than 


(about 30 times per second) that each receiver is connected to would otherwise be the case. This stalk is 
the antenna three or four times during the course of a dot, 


and the intensity, as heard in the telephone, is hardly affected. 
The reason for this is that the ear reacts to the momentary 
effect (not to the total effect), and thus almost the same ranges 
can be obtained with the double receiving switch as with a 
single receiver. Such an instrument is useful for checking the 
adjustment of one receiver against another, or for investigating 
disturbances, a second receiver being kept in use whilst the 
first is adjusted to cut out the disturbance. 

А petrol motor, direct coupled to an alternator, is carried 
on another limber to supply the necessary current. 
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made of wood 
impregnated with oil and protected by a porcelain tube. 
Efficiency—Much interest has been taken in the high effi- 
ciency claimed for the Telefunken stations, and it has been 
| disputed that an efficiency from the alternator to the antenna. 
so high as 75 per cent. can be obtained. We are informed, 
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Fic. 24.—RENDAHL STRAIN INSULATOR. 


however, that such results are guaranteed, and that they are 
the same whether measured by adding resistance to the 
antenna or by the methods of Bjerknes and of Zenneck. 

The following figures are given as applicable to а 1:5 kw. 
station. 


1. Low Frequency—Low Tension. 


(a) Continuous current energy to motor ............... 2.950 watts. 
Losses in motor „инея еен оон вов ва ana 450  ,, 
Balance of energy........... eese 2.500  ,, 
(b) Energy to 500-period generator ..................... 2.900 — ,, 
Losses in generator ......... eee 5300 » 
Balance of energy... 2.000 „ 
2. Low Frequency— High Tension. 
Energy to transformer нение, 2,000  ,, 
Losses in transformer еее 180 watts 
Losses in choking coil.................. 60 ,, 
d 240 „ 
ЕА 27 АЛУ m ox Balance of energy seen 1.760 » 
3. High-frequency Energy. 
Rendahl х Mast. : ` ` "Ms : 3 
еза Wooden Mast, (a) Energy to exciting сте... csse 1,760 „ 
Fic. 23.— Two EXAMPLES OF Mast CONSTRUCTION. Losses in spark-gap .............-- 155 watts 
| Losses in condenser ................... 63. 
Fig. 21 shows a military station complete with masts, but | ; Losses in self-induction | ............. 42, 
without generator. In some cases small generators are sup- mn 200 » 
и worked from a bicycle, опе man being capable ої pro- | Balance of energy... eee 1.500  ,, 
anng 100 watts. . (b) Energy to antenna.......ssssessrseseessesessrersresserere 1,500 „ 
Several designs of mast have been used, a military one of Antenna current, 13-5 amperes. Antenna resist- 
the non-telescopie type being shown in Fig. 22. Here the _ ance with 1,200 metre waves=8-5 ohms. СК 
counterpoise capacity wires, taking the place of an earth, are | oscillating energy in the antenna ............... H » 
noticeable. 4. High-frequency efficiency ... нение и 0=85% 
Masts made of wooden ladders bolted together (as in Fig. 23) | | 1.760 
are canvenient for land stations and are easily erected. 5. Efficiency of low frequency transformer ............. am 000 78826 
A very neat design of light iron mast is that due to Mr. |; pe. TS |. 9.000 А 
Pendah Aeshowin Fig. 93 ie made ot steel cubed formed Ro ciency of alternator банкынын ынанан ЫН 2500-80 No 
into isosceles triangles bolted together to horizontal equilateral 7. Efficiency of тойот... н... AU ав 
triangles. It is easily fitted together and is very light, a 60-metre 2,950 ^ 2 
mast only weighing 300 kg. | 8. Efficiency from antenna to continuous current ...... 100 pl JA 
An effective type of antenna insulator, devised by Мт. | | 209 3 
Rendahl for high voltages, is shown in Fig. 24. The upper (or | 9. Efficiency from antenna to alternator yere 
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amongst a large number of firms they strongly object to be placed in juxtaposition *с a 


Advantages.—The chief advantages claimed for the Tele- 
funken system may be summarised as follows :—(1) The high 
rate of impulses used lead to smallness of apparatus and 
antenne, large ranges and high speed. (2) The use of a 
musical tone gives increased selection and decrease of atinos- 
heric disturbances, and a tone resonance which can be used 
mechanically or electrically, both for selection and intensifving. 
(3) Quenched spark excitation gives much increased eflicienev. 
noiselessness, Complete utilisation of the total energy in the 
receiver owing to singleness of wave, increased. freedom from 
disturbance with loose receiver. coupling. owing to slight 
damping, large wave range and complete utilisation of the high- 
frequency resonance, owing to constancy of wave. 

(To be concluded.) 


ELECTRICAL EXHIBITION, OLYMPIA, 1911. 


The following report to the Executive Committee by the Organising 


Managers of the exhibition recently held at Olympia has reached us for 
publication. It is addressed to the members of the Executive Committee: 


We Бер to supply you. as a member of the Executive Committee, with a report of 
various details of the orearisation, feeling that a number of duties have been performed 
ty the management concerning which every member of the Committee may not be 
acquainted. and that these being brought to your notice may enable you, if necessary, to 
reply to some of the criticisms that have been ventilated in the Press and by individual 
ex'ibltine irms. We will proceed to explain that some of the suggestions put forward are 
Impracticable, and will venture at the conclusion of this report to sugeest, in view of the 
recent expenence. certain. modifications which might reasonably be adopted when another 


electrical exhibition taxes place. 
EXHIBITS OF MACHINERY IN CONJUNCTION WITH ELECTRICAL 
APPARATUS. 


Among the rrorositions put forward by a number of critics was that the exhibition 
would have been very mucha more attractive had various descriptions of machinery in 
otter tranches of trade been exhibited in conjunction with electrical apparatus. In this 
connection, we may state that we made personal calls for a period of something like two 
cr tnree months on the larevest eneineening and manufacturing firms with a view to securing 
working ехо electrically operative in the textile, brewine, food stuffs, boot maxiny, 
jewellery, wood working. and. in fact, very nzacly every big industry. In every instance 
the manufacturers expressed the opinion that they would not be recomper.sed for any 
outlay to which they were put. their exhibits bein: only suitable for the particular exhibi- 
fons леа 1n tnar respective trades. 

Wile, thezetore, such exribits would unque*tiona iv have been of a very attractive 
character, И must obviously be left to the individca’ *xhihitors. many of whom hai 
5011255 with this c'ass of manufacturer, to make arraizements to incorporate such 


exhibits with his оул patticulay apparatus. 
EXHIBITS OF POPULAR INTEREST. 

While the m "ae?ment secured exhibits in this cateeory from the Marcori Company, 
Teiewnter, Post Otse Telegraphs and Tel; hone exits, and Barker’. Electrical Home. 
they also approazhed the Royal Dental Hospital with a view to erattine them space 
without renta! cnaree, to instal a mode! wa 4 displayine every desenptien ct el ctneal 
Praratus, but this сЧег was reiected.. We also гам the leadine manufacturers of me ica! 
477 37а13, and one and all stated they would not exhibit except ir а medical ех. 
Similar efforts were made to secure exhitits of elccirical horticulture. Rorteen ray apra- 
ratus, electro-photoeranhic transmission a»paratus, aid a number of other items which 
would have been of public interest. Conzidera»le time was spent in interviewing such 
firms, but no inducement, even that of free space renta!, wa; sufficient to persuade them 


to exhilnt 
POOR ATTENDANCE DURING FIRST WEEK. 


While this may be accounted for by the fact that the public do not readily visit an 
extubition the first week which is run for a long period. the poor attendarc: may also be 
accounted for by the fact that very few tickets were even ordered, much less distrituted, 
either by the exhibitors or supply authorities. until after the exhibition was open. The 
mara^*ment, as far Баск as July last. had a notice sent to every firm exhibiting and all 
the supply authorities within a radius of 80 miles inviting them to purchase tickets at 


reduced rates. 
ADVERTISING THE EXHIBITION. 


Some considerable time before the exhibition all exhibitors were written and reminded 
to су in their regular advertisements the fact that they would be showing in the 
ei^c'rical exhitation, Practically no notice was taken of this request until after the 
exhivition was open, and tor the most part nct even then, and though ureed to do sc. 
With few exceptions, exbibiting firms in prominent thorouehfares did not even display 
$n0owtilis supplied to them in their windows. It will be seen. therefore, that. to a con- 
sideraSle extent, the exhibitors themselves did not alequatelv support the Committee 
and manavement by advertising the exhibition, which would have entailed no cost and 
ver; littl trozble to the firms concerned. The exhibition was advertised on every 
rae a! system throuehcut the United Kinedom. and there was protally not a ste 
танцах Station ат the London area on which posters were not displayed for а fortment 
pner 19 and during the whole run of the exhibition. 16-50651 (0120 in. Бу 821n.) гої т5 
were pland on (with a few advised excir tions) every platform ot the tube railways, and 
Similar laree bills were posted on the hoardines in Central London, the Metropolitan and 
[бїтї Ratlaays, while as many as 327 bills were dis; layed оп the vais of Picxfords. 
Lerden Pacis Delivery and other carriers А vreat number of posters were also utilise 
Cy tae various supply authorities in London and suburbs and posted throuehout the 
Various districts. The exhitition was advertised daily in every London morning an i evenine 
Гарет. Lut avain the advertiane arraneemonts a lopted by the manacement were only to 
а very limited extent surtorted Бу the exhibitors, and to rothine like the same extent 
5715 шша in similar exhibitors. This want of co-operation on the part of the exhibiting 
firms caused tre exti*inon to be. apparertly. less advertised than is the case in simiia" 
xamrle. the Motor Show, where most exhibitors mention the fact that 


*Х:.1 1107$, аз. for ел 
bas oe А ! E | | 
ey ave exhitatine in their nowsrarer and hoarding advertisements for some time prio: 


toand during the whole run of the exhibition. 

It mest bs borne in mind in this connection that were the electrical exhibition held for 
a fortrieht or thre weeks instead of a whole month tie money expended in advertinne 
woud Le much more efectively used, the shorter period enabliny a correspondinelv laveer 
ШЕ to be covered. It may be well to point out here that the amount expended upon 
adverticine the recent exhibition very greatly exceeded that of 1905, and tne amount spent 
Маз ap proximate]v 10 per cent. of the revenue, which amount the Advertising Committes 


considered to be quite adequate. 
GROUPING OF UNIFORM EXHIBITS. 


The mana errant have teen critic.sad in some quarters b.cause exhibits of one par- 
Пола” class af cozis were nat erour>d into particular sections. Such an arrancement 
has been found by previous experienc? to be quitelmr racticasle. asin a number of n tá ices 
the large general exnibitor would require to have severa! ditizrent stands. entailing both 


ereat expense and additional! trouble. Thre is, moreover, the further objection that 


217 


Каз 


competitive manutacturer. 
COLLECTIVE EXHIBITS. 


It Ваз been complained, further. that a cona lera le amount of domestic apparatus 
was not shown in the form of a co! ctive ехзи Tris the Committtes enaeavoured to 
arranee when they calied a meetine tocctner of manufacturers of co ranw арта’ аи. 
bur the manufacturers правило ly dod a it would ^an their interests to inopia ir vite 
their exbizits, and the idea cf a colketes extihit was net entertained [у them. With 
the same end in view, the mana етеп subsequently appreached ths Electrical Сет, 
tractors’ Ásicciation. invitine them ta таке а cl саме extibit which would, in sur 
orinion. have l ven ot the creat st ; tbc In terett at well ат Of vaie to the mem. "rs of the 


Asse > aen. 
Dir..t eMorts to . cur: 


Tre Axenatcnan ОНЫД Сасе alvan'ace cf MEO .al 

Whol pem buyers were mat pror te tke рег of the fxe 
Рап, and showtibs were sont ret only te contractors in Ler ien and айы but to 
the srincipal contractor: of ev ry !aree rrevirctal town. Tbe were dp trnitutid tc the 
number ot several thousand tis. A special letter war alio written to all contra] stanon 
encinversin the United Кіпе дот, urvine Gren them to visit the exhibition, and. И rcsable, 
to Le accomranied by their chairman and чеп. еге ot their committee. Comrlimen ary 
tickets were, in ail such instar z.s, холі to crwineers atpiyine tor them бреста: leticrs 
Urgine уг $ were ako sent to r any ct the ae associations jkely to Le interested. 5. c8 
as the Minine Asscciation and nany other. ‘о that by personal effort, quite apart ttem 
public advertisinw, every reascnati end. a.cur маз made to induce the visits of a cass 
of buyer likely to be of most value to the manufacturers showine. The mana smert a'so 
apprcacned the Chamber of Commerce several months pror to the соусами ot the ex- 
hibition, asxine thelr assistance in cenveyine to colonial Euyers throurhout the world 
the fact that the exhibition would tax? place. Ata роса! meetine of the Electrical 
S:ction of the Chamber they dec.ded to circulate our literature throughout the coloni 
and a supply of prospectuses and other details were sent to them for that purpose. 

The management, while acknowledving that a considerable amount (some £4.000 worth) 
of space was taken by firms members of the B.E.A.M.A.. tor the most part without 
pressure, would remind the Committee that the total space lettines amount to close uy on 
£12,000. and the manacemer.t claim that of this balance, at the very lowest. some £6 000 
worth of rentals were only secured by means of 4 most enereetic and personal Canvass 
extending for a period of 12 months. Unquestio а лу. stace to thir amount would never 
lave been let but for this cav аз. Corresconderce Ра! very little effect in inducing 
5; асе letting. and it v a; by m ais of persor а' interviews tl a* a number of firms who | ai 
no. or little, intention of exhibitine were induced to do 52. 

Exceptional dificulty was experienced in lettine po itions in the galleries, in view of 
the prejudice engendered by experience of the 1905 Extitition. and it 15 pratifyine to 
know that, in the 1911 Exhibition, exhibitors in the galleries were not less satisfied than 
those in the body of the hall. Indeed. the numbers of the visitors in the single eaneway 
of the galleries were noticeably larger than in any other ot the main raneways, doubtless 
induced by the cooking demonstrations, model house, Marconi. Telcwnter and other 


displays. 
It will be seen from these statements that almost every practical sueeestion made by 


way of criticism had already been anticipated. 


| SUGGESTED MODIFICATIONS OF POLICY. 

The manaeement, however, advise that for future electrical exhibitions the policy of 

the тес int ехо лол mirht be modified in the following terms: - 

1. That the Faif-crown days be atolished. 

2. That exhibitors be supplied with tickets in unlimited quantities. with the liability 
that all such tickets as reach the manarement throueh the turnstiles of the ex- 
hitition shall be raid for at the rate ot sixpence each. This protably, however, 
would tend to a reduction of revenue on ticket account. 

3. That the duration of the эх Июл be restricted to tree. or conceivably two, weeks 

This 15 specially recommended in view of the small amount of heavy machi- 


т 
ә, 


only. 
nery that i5 exhibited, 

4. That before another electrical exhibition is decided upon. dehnite arraneements 
should be made with the supply authorntics to a cortan exactly the amount cf 
Support by way of purchase of ticxets they are ми Илк to accord. it Eeinp reom- 
mended that tor a Jazee exmitinoern suco as that recently Feld. this purchase ct 
tickets should be not less than 150.222 to 200,000. Itas further reeemmerar d 
that tne arraneements with the surely autbonties should be fer the rale to chem 
of tickets outright at 34, each. Were arranvements made with the зору autko- 
ritis that they would Бе лае to pay for all tickets used at the rate of 64. each, 
itis most p rot a ]* that such а method woulu considerably curtail a large distnbu- 
tion of tickets. and this tor chvious reason. 

The v. ry vreatest inducement for the cubic to visit the electrical exhibition is the 

recartofoomplhmentary tickets, {їз абас" tharin many dictricts Louseticicers apt lone 
for tickets tor the recent exhibition to th: 1сса! authorities were informed that they had 


по more tickets to distribute. 


The secretary of the Executive. Committee of the recent electrical 
exhibition at Olympia is instructed by his committee to inform exhibitors 
that at the last meeting it was agreed that. subject to the accounts being 
audited, approximately 20 per cent. of the space money will be returned 


to all the exhibitors. 


MODERN HIGH-VOLTAGE POWER TRANSFORMERS 
IN PRACTICE; WITH SPECIAL REFERENCE TO 


A “Т” THREE-UNIT SYSTEM.* 


BY WILLIAM T. TAYLOR. 
(Concluded from page 191.) 


Summary.—The author discusses those questions which particularly 
interest. the operating engineer, such as the operation of transformers 
in practice, their construction, losses, cost, compara'ive advantages, 
ќе. The methods of connecting transformers are considered in detail. 


Three-transformer Method Т.7— Within the author's knowledge 
this system has never been described before any society or institution. 
and it seems to possess such good merits over the old method. of 
transformation that a mention of it ша Paper of this kind mav lead 
to valuable suggestions. It is used in verious parts of Americae nd 
for volte ges as high as 33,000, 

Continuity of service is now one of the main factors to be aimed at. 
and the three-transformer method shown in Fig. 3 is in some respects 
à superior system to the two-transformer method. If one of the 
transformers in the three-transformer svstem should become 


* Abstract of a Paper read last week before the Institution of Elec- 
trical Engineers. (Owing to the absence of the author in South 
America, the Paper was read on his behalf by Mr. J. F. С. Snell.) 
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dəməged, making it inoperative, the two remaining transformers 
mzy be, in а very short sp2ce of time. temporarily connected in 
op.n-delta and service continued until the other is repaired, thus 
avoiding the necessity of carrying a spire transformer in stock. 
And if a transformer is kept in stock its kilowatt rating need only be 
approximately 67 per cent. as great аз a spare transformer for the 
two-transformer system. 

This system was only applied to practical city distribution a 
short time ago, and it is surprising what great strides have been 
made. It also claims the advantage of supplying both three-phase 
and two-phase currents to & secondary distribution of four wires, this 
being a special adventege in cities where there already exist two or 
more electric power comp»nies operating both two- end three-phase 
systems, аз no transformers are required for connecting either a 
three-phese or a two-phase motor. 

The four combinations of three-phvse transformation shown ix 
Fig. 4, (а). (b). (c) and (d). represent г, few connections for three-phase 
two-phase systems using three transformers. The only one used for 


Fic. 8.—' T" THREE-TRaNSFORMER METHOD. 


regular distribution of power and light is (a); the methods (b), (с) 
and (d) are only used for special purposes, such as for obtaining а 
certain voltage and phase relation for a given service. 

From the point of view of reliability of operation the three- 
transformer system has far greater advantages than the two-trans- 
former system, chief among which are :—(1) Larger factor of safety 
for continuity of service. (2) With one transformer disabled the 
system can still be operated. (3) A spare transformer need not 
necessarily be kept as a spare. (4) A spare transformer need only 
have a rating of about 67 per cent. of that of a spare transformer for 
the two-transformer system, (5) Able to obtain symmetrical two- 
phase and three-phrse voltages from the sume winding. (6) Im- 
proved regulation and efficiency. (7) Better baleneing of voltages 
under load. (8) For the same total! kilowatt rating, only а ratio of 
100 to 108 in favour of the three-transformer system is required. 
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Fic. 4.—THREE-TRANSFORMER METHOD. 


Its disedvantages from the standpoint of first cost and availeble 
connections for zpparatus are :—(1) The first eost is higher. (2) It 
js not possible to operate interconnected motors and generators on 
the two-phase secondary system, (3) Greater floor space and wiring 
are required. 

Conclusion.—1t is feared by some transmission engineers that the 
high-voltage transformer will again become the limiting feature of 
high-voltage transmission because of the internal effect due to corona. 
some little fear is also attributed to certain conditions of electrostatic 
capacity and induetance in long lines with transformers at different 
points. mE 

The question now before us is that of limiting the amount of energy 
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which ezn flow in & fzult or short-circuit, end the only resl practical 
solution applied so far is by the use of reactzncos, which. c5 we all 
know from more or less p2st prejudice, is the enemy to voltage 
regulation. The disastrous results of a short-circuit on a lzrg» power 
system make it in some casos impossible to operete switch2s, as the 
current. and power behind ar» so great. 

Many power companies when ordering lerge power transformers: 
expect the manufzcturer to specify the minimum regulation. The 
tendency at the present time with the larger power systems is to 
allow for a greater mergin of regulation by installing sepzrete re- 
actence in the line when trensformers hzve low inherent re:;ctance. 
The advant-g» of this is quite epp2rent when we consider г, system 
of transformers connected to a set of 'bu«s-.bars having о, total 
gencrator сороейу far in excess of the transformers. А minimum 
value cf 1-5 to 3-5 per cent. regulation might. in the case of г short- 
circuit on the secondary side of one of the transformers, cause 
sufficient current to How end to produce such electromagnetic stresses 
2s to bend the iron and coils out of shape end destroy the transformer. 

Finely, the experience cf гесоп{ vesrs seems to point out thet the 
larger we buid our stotions, mochinery, end “pp2ratus, the better 
results we got. 

Two appendixes accomp?ny the Paper. 
specifications for a 70.000-уой 25-evele “ eore-tvpe ” oil-cooled 
single-phase trensformer; whilst the second gives the winding 
specification for a water-cooled oil-filled 60-cycle 900 kw. 22,700— 
39,300 to 2,200-volt single-phuse transformer. 


The first contains general 


DISCUSSION. 

Mr. W. В. \Моорносзк (Yorkshire Electric Power Co.) called attention 
to a number of small inaccuracies in the Paper. In one instance the 
author said, in reference to delta.star operation, it was possible under 
such eonditions to deliver three-phase current when either one phase or 
one line conductor was eut out ; but unless he meant to use the earth as 
one conductor and employ lower voltages he (Mr. Woodhouse) did not see 
how it was to be done. The author had gone into the relative value of 
two transformers of different efficiencies. Assuming the usual load factors,. 
the most important losses to consider were the ‘ no-load " losses. The 
author considered efficiency one of the most important points, but he 
rather under-rated the importance of regulation. Pressure regulation 
was an important matter from the operator's point of view. as was the 
ability of the transformer to withstand short-circuits or heavy over-loads. 
It had been the experience of many engineers that transformers with very 
close regulation were not mechanically robust enough to withstand short- 
circuits. On the other hand, they wanted close regulation and it ap- 
peared that for long distances like those considered in the Paper one must 
rather submit to a transformer with a poor regulation and use some ex- 
ternal means of regulating the pressure such as a synchronous motor. In 
regard to the size of transformer units, when one got very big units the 
question of local heating had to be considered. The three-phase trans- 
former was cheaper and more efficient, and had many advantages, and 
the only disadvantage was that in the case of a breakdown the whole 
transformer was destroyed, instead of only one-third, which would be the 
case where single-phase transformers were used; but single-phase trans- 
formers had the advantage that for the same total power there was not 
such а large mass of metal, and the difficulties of cooling throug the core 
and windings were not so great. He thought the system of air cooling 
without oil insulation was now never used, as it was ditlicult to keep the 
air-ducts clean. The self-cooled oil-insulated transformer in large sizes 
was very bulky. and the oil used was often as much as 2 gallons per kilo- 
watt. А 2.000 kw. transformer would require an enormous quantity of 
oil, and therefore there was a good argument for using special apparatus 
for cooling, Water was not always available, and the only alternative 
appeared to be to blow air on the case. He thought that some of the 
cooling should be carried out in an external tank ; this had been done by 
some makers, but was not general With regard to drying ut, а good 
method of ascertaining whether the transformer was perfectly dry was to 
measure the есте losses, To discuss the question of the relative merits 
oi the shell and core types was rather like togging a dead horse : it was 
alla matter of what they were prepared to pav, кее there was no ditti- 
culty in obtaining a good core transformer. Tne list of stations viven by 
the author showed that there was considerable diversity of opinion as to 
whether a high-voltage line with step-up and step-down transformers at 
the two ends should be connected delta or star, Obviously, if the low. 
voltage side were eonteeted in stir and the ето ое side im delta, 
then with loads which migat be out of balance the resalition was rather 
better than with delta-delta or stir-star arrangement. With high volt. 
age and very Dong transmission lincs the earthed neutral seemed ot doubt- 
ful value. After several weeks of dry weather the resistance of the earth 
was enormously changed. He did not know whether the author had any 
justification for departing from the recognised standards for pressure 
tests. but as the trouble was usually a breakdown between individual 
turas of the windings, an over-pressure test of 30 per cent. was to be 
recommended. 

Prof. Sinvanus P. THompson drew attention to an expression which 
was used loosely not only in the Paper. but also generally, namely 
" regulation." Ву regulation was usually meant the drop of voltage 
from no load to full load ; but such variations showed an imperfect 
regulation of the voltage. А transformer having exceedingly good or 
close regulation meant that the percentage of variation was exceedingly 
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amall. The author referred to improving the regulation, meaning by 
that to make the regulation less; but. further on, something was to be 
done 7 at the expense of regulation ^ —makinz the regulation greater! 
Не would like to know the opinion of those who had had experience of 
the matter as to the advantage or disadvantage of putting in a resistance 
between the neutral point and the earth, for avoiding the ditliculties 
cansed by a rush of current, 1t was mentioned in the Paper as a doubtful 
matter. In regard to methods of connection. with transformers from 
three to two phase. he assumed the author to be speaking mainly from 
American ex perience, as he did not employ the terms usual in this country 
for such connections, Where two transformers were used to work as 
three by T-ing on. it was customary to call it the ©“ Scott connection.” 
‘Then the author introduced something which he apparently thought was 
unknownin Europe, and which he called the T three-transformer method. 
It was described in this country as far back as 1892, and was to be found 
та book by Dr. Arno, of Milan, on the measurement of differences of 
phase; further, it was in use in some of the high-voltage stations in Italy. 
He was sure the President would endorse the conclusion of the Paper, 
that the experience of recent years seemed to indicate that the larger 
they built their stations and apparatus the better results they obtained. 
This was the advice which ought to be given to people in a small, con. 
gested district such ах Bethnal Green, who were asking whether they 
should set up a supply for themselves, instead of parchasing electrical 
enerzy in bulk from one of th» great undertakings. 

Мг. С. Н. Merz was somewnat surprised that the author did not refer 
eufliciently to. the difficulties experienced with transformers. A dith- 
culty almost ignored by the author was that of making a transformer 
that would stand the mechanical shocks without breaking down. A good 
deal was said about the failure of insulation, but not about broakdow ns 
due to mechanical failure of the coils. He (Mr. Merz) did not think there 
was à lante maker of transformers who had not and was not experiencing 
serious trouble in this мау. and it was а matter that must be got over in 
some ditferent way than the only way suggested up till now. Tne only 
way so far suggested to get over this ditliculty had been to make the 
regulation of the transformers much worse. И you used а transformer 
merely to step-up Фа higa voltage for transmitting electrical energy long 
distances, perhaps it did not matter much whether the regulation was 
6 per cent, or even worse —in fact, modern practice might require a large 
reactance in the generator and transformer combined so as to avoid a 
heavy shorteieuit—but when one came to distribution it was obivous 
Щи И we were to have good voltage regulation, and unless there were 
attendants at every sub-station we must have transformers with good 
regulation. The author referred to the necessity of desigaing trans- 
formers so that there should be no hot spots (that was what it came to): 
that was very important aud could not be too much emphasised. И 
we were to avoid trouble with oil, necessitating frequent cleaning of the 
transformer, it was absolutely essential that there should be no hot spots. 
He did not think they had in Ameriea such a high standard in that re- 
speet as ме booked for hore. We had to-day transformers whieh would 
operate for years without cleaning, bat in America in the larger distribu- 
ton systems they talked about cleaning their transformers onee in six 
months or once а year. ‘Tne author also referred to the possibility of 
operating transformers up to their limiting temperature rise. He thought 
that from the point of view of satisfactory operation that was a mistake. 
He doubted the possibility of operating up to the limiting temp'rature 
ns» without considerable cost for maintenance, cleaning, бс. Ta? 
author also referred to the fact that originally the forced очур trans- 
former had its oil-cooling outtit outside. whereas the modera practice was 
to have cooling coils within the transformer tank. He (Mr. Merz) 
thought the ancient practice was to have oil cooling in the transformer 
and th» modera to pat it outside. 

Мг. J. S. Peck remarked that in many points as to the design of the 
internal arrangements and the connections. he could not agree with the 
author, Tae Fitter said that hysteresis was greater in hard steel than in 

Soft, but it was well known that alloyed steels, which shoubl have а low 
hysteresis Joss, were usually very hard. А reduction of 20 per cent. т 
the frequency might increase the exciting current 1H. per centa and it 
might increas? it many times this amount, depending on the design of 
the transformer. ае equation for the iron loss eost was wrong, as the 
terms Were incorrectly expressed. Tina author also said " Tne drop т 
voltage due to eddy currents and magnetic leakage is minimised by 
thy uss of several small conductors.” Several small conductors, if 
properly transposed, would minimis? the iron loss, but would not affect 
the magastie leakage. Tao statement that the core type was not so good 
asthe shell typ» was not fair: the author favoured the shell typ: througn- 
out the Paper. and strained every point to prove it. It was stated that 
transformers were seldom assembled in their tanks before leaving the 
factory, but, as a mattor of fact, tho t^ndenoy was more and more t» put 
а transformer in its eas? complot», to dry it thoroughly. to try the oil 
and ship the whole unit complete. Tae terminal bushings were put in 
positionon sits, and the customer had then only to connect up. No dry- 
mg out was required, which was a great advance. Tne core type trans- 
former described was not of the construction that was general in this 
country or on the Continent, and he did not think the mechanical con- 
struction described by the author would be accepted in this country. In 
general, the efficiency of an air blast transformer was not as high as that 
of an oil-cooled transformer, on account of the larger air ducts and 
Inereased insulation required. One of the greatest difficulties with water- 
cooling coils was to prevent freezing during shipment (if this happened to 
be in winter), asit was difficult to get all the waterout. H shipped with 
a small quantity of water in them and it. froze it was certain to burst the 
pipes. It was stated that oil with a lower flash point was used in the 
water-cooled transformer, because it was easier to keep a water-cooled | 


transformer cool, but the real reason was that oil which had a lower flash 
test had. less tendency to cause. а deposit when heated. [n the self- 
cooling transformer the deposit did no particular harm, unless excessive, 
but in a water-cooled transformer it settled on the cooling coils, and, being 
a heat insulator, the transformer became hotter and hotter, until it burnt 
ont, or the pipes were cleaned. [n à measure the author condemned tho 
three-phase transformer, and referred to the great advantages of the 
single-phase, in that spare units were of less cost and also that one could 
with three single-phase transformers in delta combination operate with 
one transformershut down; but later on he referred again to the three- 
phase transformer, and said it would be the transformer of the future. 
In Fig. 12 of the Paper, diagrams В and D were correct, but A and C 
were impossible arrangements, since the reversal of one transformer in the 
delta connection would cause a short-cireait. Again, the diagrams in 
Fig. 16 were impossible. while A and В т Fig. 17 were incorrect. Tho 
author recommended two-phase distribution, bat two-phase distribution 
had been gradually replaced by three-phase, and he was surprised. to 
know it was again advocated. As Dr. Toompson had said, the author's 
system of T-connection had been known. for many vears, and had not 
come int » us? because of its many disadvantages, Tne specitications in 
Appendices Г. and. И. were manufacturers! specifications, and. terms 
known only t» the manufacturer were used (particularly as to th» 
insulating material). 

Mr. W. E. Векхавр said that plenty of transformers of the shell typ: 
were made with the conceatr;e style of winding, and the same remark 
applied to the core type. И was generally considered that the pancake 
type was a more dificult arrangement to insulat» than the concentric, 
which was in direct opposition to what the author said in his Paper. 
With regard to breakdown between end turns, when а frequency ap- 
proaching millions was reached a pressure of 2.000 volts was obtiuned 
over a short length of wire, with a current that would only give rise toa 
P.D. of 1 volt at lower frequencies, Taere was in fact at the instant of 
© make " on the switch а rush of current equivalent in its suddenness to 
what occurred in high-frequency experiments, and the amount of that 
rush depended largely on the local static capacity or the immediate lino 
and switchgear. И that was the ease, it followed that th» shock to the 
end turns was nearly proportional to the square of the voltage, 80 that it 
had only been within comparatively recent times thet this trouble had 
become serious, With regard to the mechanical destruction of trans- 
formers owing to shorletreuita, Ц was recommended as a cure t» in- 
crease the reactance, Taat meant increasing the lekage field, and 
tended to limit the current that would pass at short-ctrenit. But it must 
not be forgotten that the leakage field was largely the cause of the 
mechanical force behind it, so that although the current was reduced by 
Increasing the reactance the force exerted by a given current was also 
in^reased, and the decrease in the cliuice of destruction was not quit» 
what might be ex pected. 

Mr. Суки. J. HOPKINS, in a written communication, remarked that th» 
author referred with emphasis to the reliability of transformers as an 
important requirement, which was, of course, dependent upon skilful 
design and construction, Mr. Snell. in reading the Paper, had laid special 
stress on the fact that it referred to transformers between 33.000. and 
110.03) volts and upwards: the present writer, however, objected to the 
words " and upwards.” Fig. 3 of the Paper showed quite clearly the 
usual method of carrying the high-tension leads through the cover of a 
transformer аз described in the appendix. With voltages above 
110,000, however, on account of the difliculty in preventing leakage. the 
above method of taking hign-tonsion leads through the cover, with simpl? 
insulation and а porcelain bushing, became more or less impracticable. 
About seven years ago he (the writer) took part in the design of some 
2350,099-volt transformers in Schenectady, These were, he believed, the 
first to be constructedlat sucha high voltage. En these designs the matter 
which demanded the most attention was the method of satisfactorily taking 
the hign-tension deads through the cover. This was accomplished by 
supporting the beads (bare copper rods) in. the centres of eylinders of of], 
which were in tura supported аба point near their centre in the cover of 
the tank. These cylinders were built up of суп неа sections of varnished 
cambric and pressboard eollacs. Mr. ‘Taylor also mentioned that thes? 
high-tension transformers had usually to be tested to twice their working 
voltige. Would it not be unnecessarily extravagant to demand that 
a transformer that was to be built for 250,099 volts must be capable of 
withstanding 500,00) volts * 

Mr. J. Е. C. SNELL sud that although ho delivered the Paper he took 
no responsibility for И. and the author must answer the eriticivm—th » 
trenchant criticism of Mr. Peck in particular. He (Mr. Snell) did, how- 
ever, to some extent edit the Paper, and he must apologise for some of th» 
various corrections pointed out by Mr. Woodhouse. He thought the 
Paper, which was the work of a practical man who had had considerable 
experience, dealt with a great many practical points which would be of 
great interest to them as practical men. 


m. url сыш; 


Air Brakes on the New York Tramways.—It is estimated 
that 4.000 cars are involved in an order recently issued by the 
Public Service Commission, First District, New York, requiring 
all surface electric railway companies in that district to instal 
air brakes on cars over a certain weight. The order requires 
all companies to equip with air brakes before June 1, 1912, all 
their double-truck cars weighing more than 27,000 lb., and 
before June 1, 1913, all double-truck cars weighing more than 
25,100 lb. Single-truck cars are not included in the огде; 
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BIRMINGHAM LOCAL SECTION ANNUAL DINNER. | 


The fifth annual dinner of the Birmingham Local Section of 
the Institution will probably go down in the annals of the 
section as one of the best attended and certainly as one of the 
most enthusiastic functions. Last year а damper was thrown 
upon the proceedings by the unfortunate circumstance which 
prevented the attendance of Mr. Ferranti. This year the 
President informed his audience that he had taken extra 
Special precautions to ensure that such methods of transport as 
were at the disposal of all presidents did not defeat his object. 
The company included, in addition to Mr. 8. Z. de Ferranti, 
Mr. А. Railing (chairman of the Local Section), Prof. С. Карр, 
Mr. R. A. Chattock, Dr. W. E. Sumpner, Mr. A. M. Taylor, 
Mr. А. G. Ellaway, Mr. В. К. Morcom, Dr. D. К. Morris, Mr. 
J. C. Vaudrey, Mr. J. P. Kemp, Mr. M. Solomon and Mr. H. B. 
Matthews (secretary of the Local Section). Many of the 
Council of the Institution of Electrical Engineers were also pre- 
sent, including Mr. T. Harding Churton, Mr. Robert Ham- 
mond, Mr. J. E. Kingsbury, Mr. Н. Hirst, Mr. W. Н. Patchell, 
Mr. H. Faraday Proctor and Mr. P. F. Rowell (secretary). 


Mr. A. Ваилхс (who occupies the chairof the Local Section for a second 
year in succession), in proposing the toast of * The Institution," took the 
opportunity of reminding the members of the importance of the revision 
of the Articles of the Institution, which was at present being widely dis- 
cussed. Не particularly emphasised the feeling of the members of the 
local sections regarding this matter, and welcomed the action of the parent 
body in giving the fullest opportunity to all membera, both London and 
provincial, for a discussion of the subject. Не reminded his audience 
that, while Birmingham would not. dispute the claim of London as the 
centre of electrical science, commerce and industry, he thought it might 
justitiably, as the second largest city in the empire, claim to be the serious 
rival of London as the centre of engineering. The riches of the district in 
coal, the abundance of the supply of suitable labour, the enterprise and 
ability of the inhabitants, all afforded the most valuable assistance to the 
local manufacturers; little wonder, therefore, that more and more engi- 
neering firms, whether mechanical or electrical, should collect around 
Birmingham as acentre. The day was not far off when the Birmingham 
district might become the engineering centre of the British Isles. He 
emphasised the fact that most of the Council of the Institution were pre- 
sent that evening, and he hoped as the result of their remarks members 
would be convinced of the necessity of broadening the general basis of the 
Institution. He appealed for a consideration of the questions at present 
before the Institution in a generous and broad-minded spirit. Certain 
ideas and proposals which had been brought forward were excellent, but 
were naturally eireumscribed by shortness of funds. He suggested that 
the Papers and discussions before the Institution, both in London and the 
provinces, could with advantage be accompanied with practical ex peri- 
ments. He also suggested an exhibition of new inventions or new appa- 
ratus. Не thought that the Institution might set aside some yearly sum 
in the shape of premiums for the solution of certain critical problems 
which were of vital importance to the industry. Frequently in carrying 
out research work the absence of the solution of certain problems checked 
the onward course of experiments which were of vital consequence to the 

industry. 

Mr. S. Z. DE FERRANTI, in replying for the Institution, made an in- 
vigorating speech. He welcomed the result of what was really a mistake 
on the part of the Council in endeavouring to treat the passing of the new 
Articles of the Institutionasa perfectly formal matter. It had surprised 
hin, in that it showed that the Institution as a whole was really capable of 
taking an interest in its own welfare. It was to him the first outward 
sign of life, and if maintained would undoubtedly result in the Institution 
being made more successful and more valuable. Не recognised that 
although the Institution had not been all that it might be, it was neces- 
sary for the members to realise that in supporting the Institution no direct 
personal benefit could accrue. Tae Institution was in no way а trade 
union. It was not possible for the central organisation to go on strike. 
The members of the Institution as a whole could not demand greater 
profits or larger salaries under the threat of leaving the country in the 
dark. If the Institution was to go оп, Из members must be proud of it, 
and at the same time it must be of some real use. He thought that a 
great deal more could be done to awaken the country to the great im- 
portance to the nation of the Institution and the interests which it repre- 
sented. Medical men had а strong organisation all over the country, 
and could adopt means of advertising such facts as they wished to bring 
to the notice of the public. With electricity he thought there were even 
wider applications than these, and it should be possible to make more 
adequate representation of the needs of the industry. At present the 
industry had no hold on Parliament; this required to be remedied. 
Touching upon the suggested new class of members, Mr. Ferranti 
explained that the Council had very carefully considered the whole of the 
matter. If the basis of the Institution was to be broadened, arrange- 
ments would have to be made to include members who, while being non- 
technical, at the same time occupied prominent and important positions 
in the industry. They were capable of influencing the industry for good, 
and consequently theip claims required recognition. The Institution 
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had not paid sufficient attention to the many good business men in the 
industry. There had been too much of a tendency to look down upon 
them because they were not technical men. He was glad tu see that 
there was now existing more of a feeling for good men than for merely 
clever men. He might sum the situation up in a phrase by saying 
that it was the man and not the expert who was required. For these 
reasons a re-christening of the members of the Institution was necessary. 
He did not see how a switchboard attendant could be placed in the same 
class as the secretary or commercial manager of an important mannfac- 
turing or supply company. As regarded the direct return for which 
members might look, Mr. Ferranti recalled a complimentary luncheon 
given to him by the American Institute of Electrical Engineers on the 
occasion of his recent visit to the States. He had asked what was the 
particular utility of the American body, and was informed that it allowed 
its members to become known, and it gave them a knowledge of their 
market. He thought that was an excellent answer. He had himself 
noticed Ном men who contributed to the discussions at the Institution 
had subsequently got on. They had given themselves prominence ; та 
word, they had advertised themselves. Не thought that young men in 
the industry should advertise themselves more than they did. He, 
therefore, appealed to commercial men to come together more under the 
iegis of the Institution. He again voiced the pleasure that it gave him to 
see the contentious interest which had been awakened amongst the mem- 
bers by the mistake which the Council had made in dealing with the new 
Articles. Finally, he appealed to all members to treat the matter in the 
broadest and most unseltish light. 

Mr. W. Н. PATCHELL, in proposing the toast of the “ Birmingham Local 
Section," recalled the fact that at Birmingham University they had men 
like Kapp and Lodge, men who upheld the dignity of the profession and 
advanced its interests by turning out good students. Mr. Patchell took 
up the suggestion of Mr. Ferranti that the Institution required represen- 
tation in Parliament, and he noticed that in the greater Birmingham area 
there were 40 members, many of whom might be qualitied to deal with 
this matter. At tho present time he deplored th» procedure т the House, 
particularly that by which in the recent Coal Bill the use of electricity was 
practically condemned. He had heard many of the speeches in Com- 
mittee, and while these had everything to commend them as speeches, 
they were absolutely worthless for the information given and the opinions 
expressed. By restricting the uses of electricity underground the Govern- 
ment were adding greatly to the risks of miners, in that а reduction of 
machinery necessitated a far greater number of men below ground. 
Regarding the future of the Institution, particularly of the local sections, 
he thought that the younger men should take а more active part than 
in the past, and that in particular they should be taught to talk. 

Мг. А. M. TAYLOR, in reply. appealed for assistance on the part of the 
local sections, and hoped that they would not have to deplore a Jack of 
esprit de corps, which had hitherto been noticeable. Individual effort 
was necessary, and they also require to realise that the local sections by 
co-operation with the central body would be able to present a united front 
in dealing with the problems which confronted the Institution. 

Mr. В. A. СНАТТОСК proposed the toast of " Tne Electrical Industry 
and our Guests," and said that at the present time the electrical industry 
was one of the most substantial in the country. The money invested in 
it was over 400 millions, and its prosperity had considerable bearing upon 
the general industrial prosperity of the country. In his own city the 
annual output of the Corporation electricity works had increased since 
1904 from five million units to nearly seven times that amount. That 
advance was not incidental to Birmingham alone, but to almost every 
large industrial town, and it did not include huge private plants which 
existed where a public supply was not available. As to the future, the 
Electrical Exhibition at Olympia was a marked contract to previous 
exhibitions, because the bulk of the display was contined to the domestic 
applications of electrical energy. Tne splendid display of cooking appa- 
ratus convinced him that if the difficulties surrounding the problem were 
not entirely met, we had reached а position which made it worth our 
while to cultivate and encourage the employment of this class of appa- 
ratus for this purpose. He thought that a leaf should be taken out of the 
book of our gas rivals. For better or for worse they had educated the 
publie to expect that ovens and fires should not be bought outright, but 
should be placed at the disposal of consumers upon easy hire-purchase or 
hiring terms. He considered that there would be little chance of real 
success unless the supply undertakings were prepared to adopt these 
methods. There had been an improvement in trade recently, and the 
electrical firms had felt its effects; and he hoped that the benefits to be 
derived would be substantial. Financial success should attend the 
operations of manufacturers if capital was to be attracted to the industry, 
and enterprise, experiment and research work encouraged. In regard to 
the reorganisation of the Manufacturers! Association, as a purchaser of 
plant and a future purchaser of plant to a substantial extent, he wel- 
comed the objects of that Association, in that they appeared to b» prin- 
cipally designed to prevent cut-throat competition. Continuity of 
supply, the vital necessity of every electricity supply undertaking, 
depended almost entirely upon the reliability of the machinery employed. 
Cut-throat competition resulted in dangerous economies in manufacture, 
increasing the probability of breakdown and the interruption of supply 
with its consequent financial loss and profound diseredit of the under- 
taking. He was a little puzzled at the number of associations which were 
being created within the industry. He hoped that it did not mean the 
formation of antagonistic groups. It was important to remember how 
inter-dependent all were in the industry, and that it was in the cultivation 
of co-operative effort the pathway to success Jay. 

Mr. КовЕвт HAMMOND and Мг. J. E. KINGSBURY responded, and the 
proceedings terminated by Mr. MAURICE SOLOMON proposing the health 
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to obtain this adjustment of wheel and rail, and because we not only 
have coned wheels, but rails whose heads are not plane surfaces, we 
obtain contacts between the two verving from a point to a linc, 
modified by the elasticity of the metal to a spot and ап irregular 
are2 across the head of the reil. 

Actus! measurements of the area of contzet made on various types 
of reils by placing a pair of standard 20 т. wheels fixed оп га axle 
nd then applying a pressure of 5 tons to exch wheel showed the атса 
of contact to vary from less th»n 0-25 sq. in. to & bout 0-75 sq. in., 
depending on the type of rzil end its position relative to the wheel. 

As the wheel load of 5 tons із not excessive, since in practice 6 tons 
or 7 tons are not uncommon, the areas found by experiment may 
be used to calculate the unit pressure on the reil Assuming tho 
intensity of pressure to be uniform over the entire ares of contact, 
where the grea of contact was 0-25 sq. in. the intensity of pressure 
would be 40,000 Ib. per squsre inch, which is certeinly close to, if it 
does not exceed. the linear clestic limit of ordinary rail stec!. 

When we consider, however, that the intensity of pressure is not 
uniform, but varies from nothing at the edge of the contact arcs to 
the maximum at the centre, end that these figures ere мег Пу 
incressed by loading, impact, braking, &c., it is readily seen thet the 
lincar elastic limit of steel must often be exceeded. 

In producing these contact areas new wheels end rails were used, 
and they were free to edjust themselves under pressure. With rails 
as leid end subjected to (гг Ме we find quite 2 different sot of condi- 
tions. The rzils are held together by tie rods or supported by reil 
braces and are embedded in psvement so thet they ere not entirely 
free to adjust themselves under pressure. The position of the point 
of maximum intensity of pressure, therefore, is determined. largely 
by the sh» pe of the wheel and rail. Secondly, the treek is rerely 
laid so that the wheels will make contact with the reilat corresponding 
points along its entire length. Thirdly, on account of defective gouge 
of track and wheels the contact cannot elways take plece between the 
tread of the wheel and the surface of the reil, but somewhere along 
the gauge line. Fourthly, flenges sometimes ride cit heron the bottom 
of the groove or on the inside of the groove. Fifthlv, centrifugal forces 
tend to make the wheels climb outside the reil when going round 
curves. "Тһе areg of contact must therefore be materially reduced. 

As the гой is not free toedjust itself the reil-heed end wheel-treed 
must be so she ped thet under traffic conditions the point of maximum 
intensity of pressure will not fell at the edge of the тє]. This. of 
course, сли be eccomplished in meny ways. the simplest being 
to meke the tread of the rail approech the ere of a circle instead of a 
plane, es most girder гайн ere rolled. The radius of the curves at 
the geuge lines should also be such as to bring the flange pressure 
under tre Не conditions well below the edge of the reil. 

Anely-ing the occurrence end non-occurrence of corrugation on 
the basis of this theory, it is not diflicult to see why corrugation rorely 
occurs on steam roads, as not only is the ril free to adjust. itself so 
thet the point of maximum intensity of pressure fells near the centre 
of the head, but the shape of the head is such as to obtain this result 
even though the rail was not free to move. In exceptionel cases where 
slight evidences of corrugation heve been found in steam roads, in 
yards or near stations, the си ей clestic limit of tho steel of the rail 
undoubtedly hes been exceeded, due to the combination of wheel 
102.43 and tractive forces exerted in starting and stopping trains. 

With nezrly ell T-reils laid in paved streets the sh» po of the reil- 
head tends to keep the point of meximum intensity of pressure neer 


tho centre, but 23 the rail is not. free to move most ceses in practice 
232 of outside reils on long 


of the chairman. He said that the dinner would go down to posterity as 
occurring in the year of the Revolution—1911..— Calling for the usual 
musieal honours for the toast, Mr. Solomon suggested that the corporate 


and non«corporat? members should sing in different keys. 


' А NEW THEORY OF THE CAUSE OF RAIL 
CORRUGATION.* 


BY С. E. PELLISSIER, 


Summary.— The authorattributes corrugation to the form of the гай. 
head, and suggests that girder rails be rolled with a rounded hcad. 


In considering the verious theories which have already been 
edvanced әз to the causes of corrugetion one must necessarily be 
impressed with the fact thet while all of the causes mentioned might 
be responsible for corrugations under certain perticular conditions, 
they fail to fulfil the requirements of probability, because those 
«uses, while continually operative, are assumed to produce corru- 
gations only where they happen to appear. In some ceses the reil 
not effected is less then 5 ft. distant from the one thst is. 

Approeching the question, therefore, from the point of probability 
the writer came to the conclusion thet the corrugations themselves 
must be due to certzin definite ceuses, which in turn might be the 
result of one or severe] conditions ; thet these conditions of necessity 
hed to be operetive where the corrugetions occurred, and not opera- 
tive where they did not occur, end that there must be a reason for 
the change of conditions. Proceeding on this assumption, the 
conditions under which corrugetions гррегг were investigated and 
the following significent facts noted :— 

Corrugations rerely appear on steam roads, гл rerely. if ever, on 
interurben treck lid with T-rzil, except et or neer stations or under 
ehnorma] conditions; thet T.rzil in p»ved sireets is not much 
effected ; thet high girder reil in pzved streets is most susceptible to 
corrugetion ; thet corrugetions zre often found on the outside rail 
of long radius curves, but rarely, if ever, on very short radius curves 
provided with 2 guard reil; thet corrugetions ore more apt to appeer 
where the reil is Izid on г solid foundztion with solid paving egainst 
the side of the reil; tht reils which corrugete in one location 
sometimes wear smooth if teken out end leid elsewhere; thet 
corrugations sometimes cccur in ports of onc reil end not in the 
remainder of the seme reil. 

The writer hes evolved the following theory: thet corrugetions 
are directly due to non-uniformity of pressure between the treed of 
the cer-wheel and the surfece of the reil. end between the flange of 
the wheel and tho side of the rail-heed, end they occur only when the 
pressure at the point of maximum intensity of pressure cxeceds the 
cle itie limit of steel zt thet point; thet eny condition or set of 
conditions which produces this non-uniformity of pressure will causc 
corruge tions if the meximum intensity of pressure exceeds the elastic 
limit of the reil materiel; thet comp2retively few combinations of 
circumstances eeuse the maximum intensity of pressure to exceed the 
cubics? clastic limit of stecl; that апу conditions which cause the 
position of a point of maximum intensity of pressure to move awzy 
from the approximate centre of the rail-head to the edge where any 
particles are not restrained, but free to move in one or more directions, 
reduce the elastic limit to its lincar value, which is not more than one- 
third of itscubice! volue ; that the sh^pe of the rail-head, wheel-tread 
end wheel-flange, end the position of the one relative to the other 


under treftic, have great influence on the position of the point of | cn produce corrugation. In the csse 

maximum intensity of pressure, and thus are responsible for most of | pedius curves the wheel tenge presses egeinst the side of the rail 

the corruge tions ; thet Бу во designing the r2il heed, wheel tread and with a pressure varying with the speed. When the rail is not 

wheel-Hange and so eying the rails tht the maximum intensity of properly shaped the tendency is for the wheel to climb the reil, lift- 
the 


pressure will occur nezr the centre of the tread surface of the reil and ing the tread of the wheel from the rail surface end bringing 
as for 25 possible from the corner or cdge of the side of the rail, most | maximum intensity of pressure at the very edge of the reil. Ах soon 
of the corrugetions cen be eliminated; thet corrug: tions produced аз this pressure excoods the lineor-clostic hinit. defermations- бё 
hy pressures exceeding the cubical elestic limit of steel (such as might | and the wheel drops until the ares. of contact is sufficient to reduce 
оссиг with quick breking of heavy, fast trains) cen be elimineted | the pressure below the elastic limit, when the wheel egein starts to 
only by raising the elestic limit. of the steel, increasing the arca of | ejimb, Аз the time required for the wheel to drop г certain diste nee 
contact between the wheel end reil, ог by making the ecccleration | ia constant and the speed of the cers varies, it will readily be seen thet 
(positive or negative) so uniform that a uniform cold flowing of the | the length of the corrugations thus produced will be & function of the 
meta! will follow. speed of the cers. 

In support of this theory a few fects regarding the intensity of Quite a different cffect is obtained on short radius curves. The 
pressure and its point of epplication are given. Considering the speed is not sufficient to cause climbing due to flange pressure, and es 
surface of the rail & horizontal plane end the wheel a right cylinder, | the inside of the flange makes contact with the gu*rd the area of 
the contact between the two would take place along a streight line. | contact is certain to keep the maximum intensity of pressure below 
neglecting for the moment elasticity. If, however, the surface of the | the elastic limit, even if the point of maximum intensity falls near tho 
vil is a plane and the wheel is conical, the contact between the two | edge, which it does not, as shown by the wear on the guard rail. 
occurs at а point, unless the wheel or the rail is free to move until This theory further explains why in some cases grinding removes 
en clement. of the cone coincides with an clement of the plane. | corrugations and why in other cases it does not. The occurrence of 
Since, however, in the case of rails laid in pavement it is not possible corrugutions under various other conditions can also be explained by 
this theory, but the above will be sufficient, it is believed, to demon- 
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* Abstract. of an Article in the “ Electric Railway Journal.” The | А 
author is superintendent of the Goldschmidt Thermit Co. strate its soundness. | 
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ELECTRICAL STANDARDISATION. 


Ву the co-operation some ten vears ago of the Institution 
of Electrical Engineers with the Institution of Civil En- 
gineers in regard to the standardisation of engineering 
practice, the British electrical industry has benefited to no 
small extent, due to the greater importance which has 
thereby been given to any recommendations as regards 
the standardisation of electrical plant. Indeed, an inspec- 
tion of the names of the members comprising the Sectional 
Committee on Electrical Plant of the Engineering Standards 
Committee will show that the reports and specifications 
issued represent the experience of many of the leaders in the 
electrical industry. In America there is, so far, no organisa- 
tion exactly corresponding. to the British Engineering 
Standards Committee; the American Institute of Elez- 
trical Engineers, however, discussed the question of stan- 
dardising electrical apparatus and methods as early as 
1893, when a Committee was appointed to consider the 
question. This Committee of the American Institute was 
the first to consider seriously the standardisation of elec- 
trical machinery ; other countries, however, quickly fol- 
lowed suit, the British Eazneorias Standards Committee 
being formed їп 1991. 

The Standardisation Rates of the American Institute first 
appeared in 1899, and from time to time these Rules have 
been rearranged and brought up to date. Elsewhere in our 
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Standard specification, the output of a machine for 
“intermittent " working is stated as that at which the 
machine can work for one hour without the temp. rature 
As regards this. tem- 


present issue we give the main alterations which have been 
made in the latest edition of the Rules, which was approved 
at the Annual Convention of the Institute a few months ago, 
The chief additions appear to be in the section of the Rules 
dealing with definitions, but there are other points to which 
A distinction was made in а 


rise exceeding the specified limit. 
perature rise, it is significant of German " thoroughness ` 
that separate figures are given for cach type of insulation, 
varying from 50°C. to 80 C, according to the part of the 
The new American 


we shall draw attention. 


previous edition between а continuous current and a direct 
machine and the character of insulation. 


current. The continuous current is stated to be a st ау. 
Rules allow а rise of from 50 €, to 69°C. according to the 


or non pulsating, direct current; but we do not think this 
distiaction is generally adhered to in practice—at апу rate 
in this country, where a continuous-current generator would 
certainly not. be mterpreted as necessarily implving one 
giving а steady current. According to the American Rules. 


а direct-current generator is one that “ produces a direct 
3 


parts considered. 

Passing over the various sections dealing with the 
measurement of efficiency, &e., we should like to draw atten- 
tion to the recommendations as to standard voltages and 
frequencies. Electric supply authorities in this country 
have adopted a considerable range of pressures, the con- 


current that may or mav not be continuous,’ 
tinuous-current voltage most favoured being 230 volts (220 


Detinitions of instraments are included for the first time. 
We are pleased to notice that the term ^^ watt-hour meter "' 
is recommended instead of " integrating wattmeter.” [n 
this connection it is to be regretted that © recording watt- 
meter ` 1s used by some writers for this class of instrument. 


volts coming next in favour), reckoned bv the number of 
undertakings in which each has been adopted. The American 
Standardisation Rules now recommend the adoption on 
iow-tension continuous-eurrent. circuits. of the following 
pressures : 115, 230 and 590 volts. as against 110 and 220 


As mentioned recently in our columns, this incorrect use of 
volts in the previous edition. of the Rules issued in 1907. 


the term " recording ” has led. Messrs. Everett, Edgeumbe 
These last-mentioned voltages howev г, have been retained 


for alternating- current. circuits, being also supplemented by 
pressures Of HO and 550 volts. We do not know what con- 
siderations influenced the Committee in making the change 
in the ease of continuous-current circuits from 220 to 230 
volts, but it is to be regretted that the same pressure could 
not have heen retained as standard for both continuous and 
As regards high-tension trans- 


& Co. to give пр. as far as possible, the use of the word 
í. К ы gh oe > M 

recorlmg," and to designate their recording apparatus 
“graphic instruments.” Although graphic is perhaps a 
more correet description of apparatus of this kind, we think 
that the word * recorder 7 has become so established that 


it is not likely to be easily displaced. Among other new 


explanations of terms шау be mentioned " diversity 
The former is defined in | alternating-current circuits. 
nussion voltages, these remain as before and do not differ 
The addition of 119.000 


factor " and * demand factor.” 


accordance with practice in this country; the latter as the 
from practice in this country. 


volts to the list. however, is of interest as marking a further 
stage in the use of extra high pressures. No chanye is 
made in the frequencies recommended—viz., 25 and 60 
eveles. The fact that the larger is not, even approxi- 
mately, а multiple of the smaller is unfortunate. In this 
connection the 25 and 20 eveles favoured in this country 
Moreover, since the question of the 


ratio of the maximum power demand of a system to the total 
connected load of the system, or the раге of the svstem 
under consideration, This term should prove useful. A 
term which has so far not come into extensive use in this 


country is " reactive factor: this is the ratio of the 


reactive volt-amperes to the total volt-amperes, and it is 
related to the power factor according to the equation : 


(power factor)?-E (reactive factor)?—1. in the case of sine 
In the case of distorted 


are an improvement. 
waves of voltage and current. speed of the prime movers is Involved, the representative 
Waves it ceases to have definite significance. 

The rating of electrical machinery is at present receiving 
considerable attention. and it is hoped that the International 
Electrotechnical Commission will be able to bring about some 
The American 


nature of the British Enginecring Standards Committee is 
an advantage in drawing up reeommendations of such far- 
reaching effect. | 

The question of notation has now been takea in hand by 
the International Electrotechnical Commission. so that the 
suggested notation which appears in the American Stan- 
dardisation Rules will doubtless be brought into line at an 
early date with the recommendations of the Commission, 
in which American engineers have tuken much interest, 
The use of three separate fonts to denote magnetic flux, 
magnetic density and magnetic foree—viz., $, ef? and H, 
is certainly not advisable ; whilst as Г. Е and Н are now to 
be internationally adopted for electrical quantities, we hope 
that their use also for photometric units, as suggested in 
the American Rules, will be recoisidered before their 
emplovment for this purpose has become at all general. In 
this conneetion it is worth noting that the International 
Electrotechnical Commission. strongly urged co-operation 


uniformity in the various methods of rating. 
Rules now recommend four classes of rating, excluding 
railway motors, which form a class to themselves. The 
four ratings are described as continuous, intermittent, 


minute and variable service. The last mentioned is in- 


tended to cover the rating of motors emploved for such 


purposes as driving machine tools. It is, of course, rather 


difficult to define, and the Committee have not vet decided 
upon a definition. “ Minute ? rating is self-explanatory, 
In “intermittent” rating, one-minute periods of load and 


rust are supposed to alternate, or a constant load may be 
substituted provided the losses are equivalent. It is 
Interesting to notice how practice differs as regards this 
rating, since in. the Standard German specification for the 


testing of electrical machinery, and also in the British | between illuminating and electrical engineers. | 
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The Propagation of Electric Currents in Telephone and Tele- 
graph Conductors. By J. A. Fremina. (London, 1011: Con- 
stable & Co.) Pp. xiv. + 316. 8s. 6d. net. 


This book is hased on the two courses of post-graduate lec- 
tures given by Dr. Fleming in 1910 and 191. It commences 
with a mathematical introduction of a comprehensive and 
practical nature, including a great deal of information on hyper- 
hohe trigonometry and the calculus of complex quantities. 
The theory of the propagation of clectromaynctic waves along 
wires is explained in a lucid manner in the next chapter. 
Chapter IIl. deals with the propagation of simple periodic 
electric currents in telephone cables. Here the full advantage 
of the hyperbolic methods of calculation are very evident. A 
comparison, for example, of the mathematics involved in a 
study of the propagation of current along a finite cable free or 
insulated at the far end, on p. 79, and the corresponding study 
by Oliver Heaviside (see his electrical Papers, Vol. IL.) will 
serve to demonstrate the greater simplicity of the hyperbolic 
method. 

In general methods and notation Dr. Fleming has, to a con- 
siderable extent, followed Dr. Kennelly, of Harvard University, 
whose work on this subject may now be reckoned as classical. 
It is gratifying to note that the symbols P, а and f, also Zy 
Z,. Z,, &c., have been adopted and termed the propagation, 
attenuation and wave-length constants and the various impe- 
dance constants respectively, and it is to be hoped that all 
telephone and telegraph engineers will adhere to this nomen- 
clature which is now very largely in use. Dr. Fleming has also 
adopted that method of vector rotation which Dr. Kennelly 
terms * direct representation,” and which 1s used to a greater 
extent in this country, than ihe reverse or Steinmetz 
method. 

Fouricr’s theorem and a method of analysing complex wave 
forms are dealt with in Chapter IV., and Pupin’s and G. A. 
Campbells theories of loaded lines are described in a thorough 
manner, and a few interesting pages are devoted to the theory 
of Dr. N. P. Thompson’s inductive shunt method of loading. 
Chapter V. deals with currents in submarine cables, and should 
prove of special interest to telegraph engineers. Chapter VI. 
treats of the transmission of high-frequency and very low-fre- 
quency currents along wires, and also the effect of leaking lines 
on the current propagation. The remainder of the book deals 
mainly with methods of measurement, and there is also a chapter 
on loaded cables in practice. With regard to the former, full 
information both on the methods in general use, and the data 
obtained by such methods, is given. 

The last chapter, on loaded cables in practice, contains т 
abstract most of the inforination on this Important subject that 
has been published, and is brought quite up to date by the inclu- 
sion of abstracts from tlie Paper on the Anglo-French sub- 
marine cable recently read before the ILE.E. by Major O'Meara. 
A great deal of important information on loading 13 being 
amassed, however, which so far has not been published, and it 
is to be hoped that it will not be long before this branch of the 
subject will have reaclied such a stage as to demand the publi- 
ation of a text-hook entirely devoted to it. The book ternu- 
nates with a useful table of sines, cosines, tangents, &c., of 
simple hyperbolie angles originally drawn up by Dr. Kennelly. 
A table of similar values for complex hyperbolic angles, which 
is a much more ambitious affair, is now urgently required, to 
render the hyperbolie methods of calculation of their fullest 
value. 

It is extremely unfortunate that a considerable number of 
slips occur in the book. 

A few of these crrors are enumerated below :— 
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Page 27, equation (35). Tanh («-1- jb) is given incorrectly ; 
Tanh а+ 7 tan b 
14) tanha tan b' 

Page 42. The formule for cosh! and sinh-! are both 
wrong. In both, the + sign should connect the real and 
imaginary parts of the expression, while in sinh ^! the a and 
b are ynterchanged. This error is repeated on p. 129. 

Page 78, equations (19-20). "These equations are quito 
general, and not necessarily for an infinite line, 

In spite of these and other errors, this book, which 1s the first 
text-book published on the general subject of the propagation 
of electric currents in telephonic and telegraphic conductors, 
should undoubtedly prove of great importance to those 
engaged in telephonic and telegraphic work. 


it should equal 
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La Télégraphie sans Fil; la Téléphonie sans Fil, Application 
Diverses. Ву G. E. Рет and L. BouruinLioN, (Paris, 1910; 
Ch. Delagrave.) Pp. 148. Fr. 5. 

The authors have produced а book which for its size is re- 
markably complete in its treatment of the subject. In plan it 
resembles that excellent text-book, Zenneck's * Leitfaden," 
and, though not so full of detail, it contains abstracts of several 
researches which have not hitherto appeared in any text-book 
on wireless. Among these are Blondel's * Sur Ja décharge des 
condensateurs " and ** Sur les phénom^nes de l'are chantant,” 
both of which are Papers of fundamental importance in tli? 
experimental theory of the production of high-frequency cur- 
rents. There is also a set of diagrams rep resenting the amount 
of radiation in different directions from a рг" of vertical aerials 
at various distances from one another (up to è wave-length) 
when the relative phase of the currents is varied, which gives an 
interesting picture of the great variety of directive effects 
which may be obtained by so simple a method. The realisa- 
tion of such distributions of radiation in different directions 
may in future prove of considerable advantage in the avoid- 
ance of interference between neighbouring stations. 

There are a few sections in the book which suffer from an 
attempt to render the subject simple at the expense of actual 
facts. On page 1, for instance, no indication 15 given that the 
presence of the earth materially alters the whole problem, and 
although in later chapters this fact is dealt with in considerable 
detail, it is a pity that the reader should be given the impres- 
sion that the phenomenon із that of free radiation in space. 
Throughout the book there are a few similar generalisations in 
matters of theory which hardly cover the actual facts, but on 
the whole the omissions are not serious. In dealing with prac- 
tice the authors are on firm ground, and their discussions of the 
methods by which various desired ends may be obtained show 
the thorough knowledge of practical radio-telegraphy which 
might be expected from their positions in the French postal 
radio-telegraph service. J. E. M. 
Coles Engiueeriog Code. (Rugby: Rugby Advertiser, Ltd.) 

Price 15s. nett. 

Of the making of code vocabularies and code phrases for 
various special purposes, there is no end. On the other hand, 
we think it cannot be denied that the engineering. branches of 
industry (and especially the electrical engineering branch) 1s 
not overburdened with tomes of this character. We know 
there are several code books which are supposed to b? adaptable 
to engincering requirements, but we have alwavs found them 
either obscure or tedious or inadequate when we have ourselves 
required to use them. But, perhaps, the principal complaint 
to be made is that very few of these codes are т actual use by 
engineering firms. so much has this condition of affairs 
appealed to us that we recently went seriously into the matter 
in regard to а code compiled on the Continent by one who has 
had great experience on the engineering side. Some day his 
code will find а place on the world's market, but much still 
remains to be done. 

These remarks bring us to a nolice of a “ Phrase Code i 
compiled by Mr. C. Н. Cole, of Rugby (a member of Messrs. 
Willans & Robinson's staff), Mr. Cole seems to be equipped 
with the necessary patience, and a knowledge of engineering 
requirements, enabling him to produce a code which we know 
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has been in use for some vears at Rugby and elsewhere with 
success. Both in the matter of lucidity of expression and 
ease of translation (two conditions absolutely essential to the 
success of a telegraphic code) Mr. Cole’s book has been 
found suitalle alike for commercial, technical or social 
messages. It has unlimited facilities for expansion to suit any 
kind of business, and therefore includes catalogues, price 
lists, &е. The compiler claims that although occupving a 
small space, the code, in consequence of its special method of 
arrangement, covers a wider range of subjects than any other 
published code, however bulky or expensive, its special recom- 
mendations being simplicity, economy in use, large scope, 
flexibility and trifling cost. Mr. Cole uses а small number of 
code words, which he claims are safe, although employed many 
times over. The phrases are arranged throughout in alpha- 
betical as well as numerical order, which much facilitates the 
work of coding and decoding. The vocabulary employed is 
somewhat mystifying, but possess several advantages tcle- 
graphically. We are assured that the code words have been in 
practical use over a long period and that, consequently, there 
is no question of difficulty with the telegraph and cable 
administrations. 

It is not claimed that the Cole code is a complete electrical 
enginecring code, but that it will be found of great commercial 
value to merchants and manufacturers, and that, being so 
arranged that unlimited extensions can be made, it will prove 
practical and uscful to a degree that is not always the case with 
books of this kind. It certainly deals with figure variations in 
a simple and novel manner. 


MR. J. Е. С. SNELL’S ADDRESS TO THE MANCHESTER 
STUDENTS’ SECTION OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. * 


There are four importent matters about. which I should like to 
spesk, as affecting the careers of voung engineers. First. there is 
a stay-at-homoness, а want of the old pioneering instinct which hes 
helped so much to develop the British race and to make the Old 
Country end her dsughter netions pre-eminent. Secondly, there 
does not appear to be that spirit of economy—true economy — which 
is the basis of sound commercic! engineering. Thirdly, there is 
often a want of breadth in the training of engineers, Fourthly, 
there is a desire «mong them to run before they walk—2n impatience 
to get а good position and good salary, a very good desire if properly 
curbed, but a very bad and unsettling thing if unrestrained. I 
propose first to speek to you to-night about these four matters. I 
will ask you carefully to digest the remarks I may make and to apply 
them to the direction of vour own thoughts and aspiretions. 

l may be wrong, but it is my private opinion that in tho years to 
come, ай engineers will have to lesrn the fundamentals of electrical 
engineering, though there will still be room for specialists in electricity. 
Tinesn thet. in the past, the older types of civil engineers end mechani- 
cl engineers, hving no rez! knowledge of eleetriesl1 applications, 
lieve hed to depend on the specialists. Now in the future I do not 
think this will hold to the seme degree, Бесгизе all engineers will 
heve to acquire fundamental knowledge of applied electricity quite 
ès much as a fundamental knowledge of the strength of materiels, 
or of thermo-dynemies. There must thus be to some extent а 
merging of the branches of engineering.  Electric-l engineers will 
hot have quite the monopoly they have en joved in the past, though 
there will always be room for à comp2retively few specialists, 23 
for example, in electric! design. in high-tension transmission or in 
telegraphy, ie., men who, h»ving hed a broad engincering education, 
find the Opportunity end the inclination to develop along certain 
dotined lines into specialist electrical enginecrs. 

Wht does this mean? To me, it points out that tho future 
education end training of electrical engincers must not be too nerrow. 
In fact, they ought not to be trained as “ electrical engineers " but 
аз civil engineers, according to the proper definition of thxt term. 
Engineers, in their student days, want to cover a course of study in 
the fundamentals, and especially to develop a sound common sense. 
Having covered that j fundamental stage, then opportunity and 
mental inclination will afterwards develop the student as a specialist 
in one of the many branches of applied engineering. 

There is another factor which one must face boldly. It is this. 
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universities and the technical colleges every year as young “ elec- ‚ 
trical engineers " that in this country there are not places for them 
to fill; the supply is greater than the demand. Therefore we now 

| 


find that very many are quite unable to get work in their profession, 

and others find when vacancies occur there is à downward trend in | 
the salaries attached to the posts. Except т the comparatively 
few big posts, there is no doubt that generally the salaries of elec- 
trical engineers are now smaller thin they were five vears ago, at 
envy rate in the publie posts, though the actual cost of living has gone 
up in th»t interval. 
facts ? It is surely this, thet our voung engineers must be pre- 
pered to go abroad. They have, it may be said, a national mission to 
perform, The engineer is the pioncer of civilisation and is one of tho 
principal egents in improving man's environment. British engi- 
neers by their intluence abroad can improve and broeden the in- 
dustris] output of this country, and elso act ss missionaries of 
British influence. When asked by young men about their futures 
I often regret to find they are not disposed to go abroad. They 
want to stay 2t home, and seem to lack enterprise or courage, or both, 
and to desire what they think is the softer and easier way. That is 
not at all a good spirit to encourege. The man who is going to 
succeed both asa man and as a professional man is he who will accept 
and follow up any proper course which opens to him, wherever it may 


What is the deduction to be drawn from these i 
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lead, who is prepared to go abroad and to carry with him the best : 


traditions of our country and heritage. It is à “soft " ege; there is 
too much luxury and a desire to shirk responsibilities among many of 
us which is a characteristic of deesdence. The training of engineers 
in particular ought to educate them to a strict sense of duty and a 
fidelity to their country's interests as well es to an esprit de corps in 
their profession. Then, egain, one finds thet, among many of those 
who have overcome this first obstacle and have gone abroad, there 
is а tendency to grumble at their environment and not to make the 
best of things. That, again, does not lead to successful careers т 
foreign countries or even in our colonial dependencies. One often 
hears it səid: “И I go abroad, I shall be lost sight of at home and 
be unable to get work at home egain later оп.” ] think this is a 
mistaken idea taken 23 a genere! statement. Of course, tho experi- 
ence geined abroad may not always be applicable at home, but I 
have generally found it is those who have not been conspicuously 
successful broed who come home bringing this complaint. At 
home or abroad T edvise vou to broeden your experience. Do not 
stay “on the switchboard " for several veers, end keep vour eves 
glued on the meters and the log book ; get all the knowledge vou can 
of stoking, engine driving, rep*irs and cable work. So many elec- 
trical men get into a deep groove and narrow their experience so аз to 
destroy their initiative and render them unfit for other classes of 


work. 

Therefore, I ask vou. аз a duty to your rece and to yourselves, 
not to shirk when the time comes, as it will to many I am addressing 
to-night, lc»ving home end striking out in pastures new, carrving 
with you a full sense of the responsibility which will rest on vou to do 
whatever work may be given with the very best ability and energy 
you сап call up and if necessary to put up for a time with certain 
inconvenience and triels ; these every men has to meet along what- 
ever path his roed may lie. И, then, any of you be asked to go 
abroad, consider the possibilities of the offer, of course like prudent 
persons, but let no weakening and undermining idea of little hard- 
ships or family severence distort vour judgment. Our birthright 
consists in the useful effects from tho lebours of our forefathers, 
and we cannot make profitable use of this unless we ourselves in our 
generetion do our share in the development and the continued im- 
provement of the knowledge of nature! forces. Аз Smiles says: 
“ There is с, great deal of higher work —the work of action and endur- 
ence, of trial and patience, of enterprise and philanthropy, of spread- 
ing truth and civilisation, of diminishing suffering and relieving the 
poor, of keeping the weak, and enabling them to help themselves.” 
The work of the scientist and of the epplied scientist or engineer 
helps in all of these. 

Next I said there was a want of a proper knowledge of truo 
economy. I did not mean by this that people were unable to live 
within the limits of their incomes—though there are many of those 
unfortunete people to be found—-but rather that there is an inex- 
perience in the conservation of things velusble, end an inappre- 
ciation of the real velue of engineering meteria!s апа costs, Tho 
waste which has teken place during the last century has been appall- 
ing. Doubtless it will be said that it is an inherent attribute of tho 
gradual improvement and evolution of engineering eppliances. 
That is so, to some extent; nevertheless the prodigality of engineers 
and manufacturers in the application of coal, to take one example, 
even when their, knowledge enabled them to do better, has been 
thriftless to a degree. In our own particular line there is the appre- 
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ciation of the proper system of distribution to be adopted in some 
specific case—the appreciation of the relative values of copper and 
aluminium, the value of condensation of steam and when, and when 
not, to adopt it, the economic position of the site for à power house, 
the value of materials in the design of generetors and many like 
subjects. The wit of man is continually striving to gct more out of 
Nature's materials and to design more economicz! appliances, and 
it is vou who will be called upon to do vour share of this work. Our 
industry hes been the egeney whereby the use of large water power 
has been made possible. Still the cost of impounding and the other 
necessary works sometimes make water power less economical than 
coal or oil-fired plent. These are some of the problems where a real 
understanding of economical application comes in. 

It is, of course, often wise policy to spend more eapite! to ога 
cheaper production of energy. This is one of the functions of the 
engineer, viz., to get the most he can out of the money spont. It 
is comparatively casy to carry out engincering work successfully if 
there is no stint of monev , but the successful and real engineer із 
he who will provide the Host results from the lowest expenditure. 
Therefore I urge vou, in whetever work you undertake, to consider 
always What will this cost ? Will the results be worth the money ? 
That is the true test of most engineering improvements and designs. 
I have seen a public-supply station most crnately finished in elaborate 
tiles from floor to roof and with a carved roof. Very pretty to look 
at—-though Ruskin would say it wes not really beautiful because 
misplaced—-but the extra end unnecessery сори cost ment so 
much more added to the cost of every unit generated. Thet is, in 
my opinion, waste. Again, I have seen а power station containing 
a few hundred horse- -power, and—this is the point —never likely to 
contain much more, provided with @ flue end a brick chimney large 
enough for ten times the power. Here egain is waste. Wo shell: ST 
make mistakes no doubt, but if we. to the pu of our then knowledge, 
carefully weigh up not only the engineering details but г15о the 
economie details of any project. end so design it as to obtein good 
results —lasting results—from the least expenditure which should 
be wisely spent, then we may feel sure thet the end will crown the 
work and we may feel essured thet the best hos been done. 

. The third point I raised was thet there is often a want of breadth 
in an cngincer’s training. I think a great mistake hs been made 
bathers in expecting à young fellow to be self-supporting in our 
profession at a too early age. It answered el) right 30 veers ago when 
competition was less severe and deteiled knowledge less compre- 
hensive. But to-day è doctor is not fully qualified as a rule until he 
is 25 or 26 vears of ego; а civil engineer. engaged on dock construe- 
tion or on railways, does not expect to hecome a junior assistant 
until he is about that «ge, and yet. for some stupid reason, clectrical 
engineers, whose knowledge. if they ore being properly trained, hes to 
be as comprehensive аз a doctor's end more so than the other civil 
engineering branches referred to, ar» expected to be earning their 
living at 21 or 22. It will not do; the young engineer's whole future 
career is handicapped һу this too carly relexation of learning funds- 
mental principles end æ too carly attempt to earn money. The 
result most often is that young men are turned out into selaried 
positions unfitted as vet for their work, when an extension of two or 
three years’ disciplinary study would hive given them a broader end 
better foundation on which to reise the superstructure of their 
life's work. Oliver Wendel! Holmes says somewhere "* Setenee is а 
first-rate piece of furniture for à men's upper chamber, if he has 
common sense on the ground floor," and this engineering " common 
sense " сап only be acquired by experience reised on à sound and 
thorough found2tion of scientific first principles. 

I have not got to the end of the requirements vet. Britons ere 
notoriously bad linguists, but | do strongly re commend vou to 
learn French end if possible Spanish (e cognate language) and thus 
be able to hold vour own in end when you do go pioneering in new 
countries. It is а great handicap end elso а humiliation to have to 
depend on the perh:ps imperfect transletion of another person. 
То read history will be found to be & good relaxetion from vour 
other labours ; it teaches one the mistakes and the successes of 
our ancestors, and therefore what to avoid and how to benefit by 
their experience. If you can work up a keenness for geology or 
astronomy—or even botany—why then it will help you to get that 
scientia scientiarum, the hsbit of observation. 

Lastly, I said. that young engineers are generally too restless end 
impatient to geton. Thet isa all very well within limits: © Ambition 
is ап humour that maketh men active, earnest, full of alecritv and 
stirring, if it be not stopped." It is à spur to our energies and is 
certainly better then being slack. Lord Cromer recently said thot 
the best advice he could give to young men was “ Fear God, honour 
the King, and don’t dawdle. Really this comprehends the whole 
duty of man. But one must proceed slowly : at'any rate all engineers 
will agree that it is no good beginning to build the superstructure 
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until the foundations are laid and have thoroughly set. There is a 
CGenerely the man who 
rises quickly in youth gets up to а certzin point and sticks there, 
because his past experience and his fundamental training hive not 
fitted him for эпу мар better. He is spent. But the men who goes 
steadily and persev eringly ¿long his course. doing the very best he 
can in each detailed piece of work put т his wey, will, by sheer 
momentum, go a greet deal further, 1 edvise. therefore, thet vou 
do not strangle your ambitions, but put а curb on them end keep 
steadily turning out. your work, knowing thet, infelibly, the good 
worker always hes his reward. Speeking from experience, not only 
of my own life but from my knowledge of meny others, L sèy em- 
phetically thet there is no such thing as “duck.” that there is much 
truth in the old ede.ge thet “ genius is the ert of teking pains,” end 
thet all good work honestly done meets with its own just reward. 
Be diligent in your work ; be honest to yourself end your employers ; 
do whatever is given vou with courage and with thoroughness. and 
you cen sefely leave the future to take care of itself. Thoroughness 
is vital. There isnothing I dislike so much 23, when I heve esked on 
assistant to do something which I knew to be well within his сар 
bilities, to be repeatedly appealed to by him on this Че or on thst 
because he is afraid of the responsibility of framing his own decisions. 
Think for yourselves; if vou do not know et the moment, lev vour- 
self out to learn, though on the other hand never Бе efreid to взу 
vou do not know. Do not shirk responsibility, end go at yonr work 
with zeal and with interest. Some of you will remember Carlvle's 
words : “ For there is ә perennial nobleness, and even secredvess, in 
Work. Were he never so benighted, forgetful of his high спр, 
there is 2elweys hope in a men thet 2ctuslly end eernestly works : 
in. idleness alone is there perpetual despair, Work never so 
mesmmonish, mean, is in communication with Nature: the real desire 
to get Work done will itself leeds one more 2nd more to Truth, to 
Neture's eppointments and regulations, which are truth. Tho letest 
Gospel in this world is, Know thy work end do it. ^ 

Y oung men, I know from my own feelings when è yonnger men, 
are impatient. too. i£ what they feel is good work isnot immediately 
ewarded a " prize." That is unwise. because I heve ва bam сегіз 
the reward will come unerringly, Oven if we eannot st once point to 
it. The reward may be latent, end with the addition of vet а little 
more good work mey suddenly. end often quite unexpectedly, 
burst into steam. — Recollect, however. “ The noblest service comes 
from nameless hends, end the hest servant does his work unseen.” 

One last word—end this is of great importence to engineers, 
Know your workmen, underst»nd their chèreeters; vou will heve 
to superintend meny men in leter life. The workmen, of whatever 
renk. is a real good fellow when vou know him and get below his 
shyness and fear of being pxtronised or “ put upon. In that delight- 
ful book of €. H. Lorimers the self-mede merchant tells his son: 
" Keep close to your men. Whon a fellow's sitting on top of a 
mountain he's in a mighty dignitied and exelted position, but if he's 
gazing at the clouds he’s missing а ho»p of interesting end importent 
doings down in the valley. Never lose vour dignity of course, but 
tie it up in all the red t» p» vou ean find ground in the office, and tuck 
it away in the я. A competent boss con move emong his men 
without hing to draw en imeginery line between them, because they 
will see the res! one if it exists. Authority swells up some follows 
so thet they exn't see their corns, but а wise mon tries to eure his own 
while remembering not to treed on his neighbour's.” 

Му remarks may hsve given vou the impression of à sermon ; 
but 1 heve felt the resp: msibility of addressing vou. end I have wished 
to help by drawing from my own experience in life, end I ezrnestly 
hope I may heve given vou help. 
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CORRESPONDENCE. 


а 
PROPOSED NEW ARTICLES OF ASSOCIATION OF THE 
INSTITUTION OF ELECTRICAL ENGINEERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Аз an adequate discussion of the proposals of the 
Council can only be obtained by means of the technical press, 
Грех to address to you some ideas which have occurred to in^ 
regarding this matter, more particularly concerning the pro- 
posed examinations for admission to associate membership. 

With some of the other suggestions of the Council I am in 
agreement, but to this one I must give the strongest possible 
opposition. According tothe remark of the Hon. Treasurer at the 
meeting on November 2nd. the examinations are to be started 
in order to secure а " warranty that a member or associate 
member is а duly qualified electrical engineer.” That the 
Council should endeavour to establish such an examination test 
is really a matter of great surprise, as I have always understood 
that we counted among the meinbers thereof, as well as among 
our past-presidents, several gentlemen who have stood in the 
forefront of the battle against the old fetish of the examination 
system. Recently it has even been proposed to do away with 
the system of examinations through which a medical student 
has to pass 1n order to qualify for admission to the medical pro- 
fession. That it is possible to determine by an examination that 
a man isa “duly qualified electrical engineer ” is, to my mind, 
absurd. To select such a test is a distinctly retrograde step. 

I would also venture to prophesy that the system will not 
work in practice. The main function of any system of educa- 
tion is to train the mind and body of the student. Examina- 
tions conducted during the course of such training serve а 
useful purpose in determining whether the student is taking 
advantage of his opportunities. It cannot be said, however, 
that the effect of the training is lost if after а few vears the 
student is not able to polish off college exercises with the facility 
he possessed when һе was a raw student. 

Everybody who knows anything about engineers is acquainted 
with many men who would be ipost suitable members of our 
Institution but who would be siumped if vou gave them a 
differential equation to solve which they would have snapped 
their fingers at when they were students ; for, after all, the 
"duly qualified electrical engineer " has to know such a lot 
nowadavs that his " book learning " often gets somewhat 
rusty, and my chief objection to the proposed examination is 
that it must of necessity be largely a matter of " book learning." 

Consider again a case somewhat of the following nature. 
А man during his apprenticeship becomes a student of the 
Institution. At the conclusion of his period of training he 1s 
transferred to the suggested new class of Licentiates. Не 
rises In his profession and becomes, let из say, chief draughts- 
man in a large firm of engineers or chief assistant engineer to an 
Nn portant Corporation, and perhaps attains the age of 28 or 29 
years. He is now a very desirable candidate for associate 
membership. I would now ask, Is it likely that such a man 
after occupying positions of such responsibility will submit to 
the indignity of entering for an examination to test liis qualitica- 
tions, very likely at the same time as one of his own juniors, 
fresh from college, who has probably much more chance of 
distinguishing himself in the examination than his own chief ? 
The thing only requires to be stated to demonstrate its im- 
possibilit v, 

By all moans let the Council “ tighten the net " and render 
the conditions of admission more stringent, but let this be done 
in a rational manner. I would suggest that local committees 
might be formed who could advise. the Council in London as to 
the actual position and work of the applicants. Моге members 
might be required to support an application. Candidates might 
even be required to have a personal interview with the selection 
committee and there are numerous other means which the 
Council could employ to the desired end without reverting to 
an old-fashioned vicious exainination test.—I am, &c., 

CHARLES. С. GaRgaRD, M.LE.E. 


Sutton Coldfield, Nov. 13, $ 


тут TO THE EDITOR OF THE ELECTRICIAN, ` 


Sir: The report of the meeting of the Т. Б.Е. on November 2nd, 
the letters on the subject of the Articles of the Institution т your 
columns and your own comments indicate how sincerely those 
who have the welfare of the Institution at heart are striving to 
find the best method of improving its status and scope. But 
while the claims of Members, Associate Members and of those 
gentlemen to be included in the proposed classes of Associates 
and Licentiates are being considered, permit me to point out 
that nowhere in print or speech is anv reference made to the 
position of the students under these altered Articles. 

The student class, Г make bold to sav, is the most truly 
representative of the Institution, for all its members are elec- 
trical engineers in esse or in posse, They are the rising genera- 
tion of the LE.E. and as such will be more nearly affected 
by the proposed alterations than the other classes, Yet no 
notice of the proposed alterations has been posted to the 
students, no one has voiced their claims and grievances, and it 
is to be presumed that the majority of the 1,800 students are 
quite unacquainted with the details of the alterations, I trust, 
sir, that. you will kindly give publicity to this letter in your 
columns to indicate to students certain points in the new 
articles and to appeal foz immediate concerted action to obtain 
necessary amendments. Practical assistance can he given by 
the calling of special students’ s^ction (local) mectinys, written 
support to local secretaries and by lettezs to the Council and to 
the electrical Press. 

Turning to the proposed alterations, the first important point 
is the qualification of a student. The old Article 16 established 
a maximum age limit. This has been omitied from the new 
Ariicle 16, but the old one should be re-inserted. I am in- 
formed that it was in the original draft of proposed new rules, 
but it has apparently been dropped out in the second set sent 
out, 
Altered Article 16. section (b). states that as an alternative 
qualification the candidate must be “pupil, apprentice or 
assistant under agreement under а corporate member.” To 
this should be added “or pupil or apprentice to any appcored 
firm of electrical engineers; approved. supply company or 
' and the words “under agreement " 


munic pal undertaking ' 


deleted. 


Reasons : Firstly, there are many eminent firms who do not 
make such agreements with pupils, and, further, one such firm 
has at the present moment only one corporate member (wlio 
takes no active part in the business) but 20 students on the 
staff. Of these 20, approximately 12 are apprentices. Are 
then these students to be disqualified? Their case is not 
covered as the article stands without my proposed amendment. 

With the examination for transfer we all agree, but as 
grounds for exemption should be inserted the obtaining of a 
student premium or the acceptance of a Paper or original com- 
munication for publication in the © Journal.” | 

We must next consider the question of subscription. И is 
proposed to increase this to 14 guineas for students over 19 
vears of age. Why this distinction? What greater advantage 
is he to gain than his vounger colleague ? The student of 21 is 
usually just beginning to be self-supporting on a meagre income 
and is much less able to pay than the younger one supported 
by lus parenis. 

Students can only agree without protest to an increased 
subscription all round if they сап obtain the concession for 
which they have long pleaded and of which they stand in urgent 
need, viz. :— 

The publication of student Papers. 

Increased allowances for printing and clerical expenses. 

Refreshments after meetings. 

Subsidies for long-distance visits. 

A free lending library. 

Payment of student-delegates’ expenses. 


When it is remembered that an increase of half a guinea all 
round raises £900 extra, these claims can easily he met. 

We must, however, protest strongly against the increased 
transfer fee, as this, with the examination fee, imposes a double 
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increase of contribution, As this entrance fee increase cannot 
bring in more than £150 per annum in a total of £4.500 proposed 
increase of income, is it commensurate with the extra individual 
burden on the most poorly paid of the profession ? 

By Article 27, Associate Members on the register as such 
prior to December 31. 1911, pay 21 guineas, those on the register 
after that date paving 3 guineas. I suggest the addition of 
the words * Associate Members on the register of that class 
prior to December 31, 1912, and who were on the register as 
students on January 1, 1912, to pav annually 21 guineas.” (От 
if the maximum subscription be reduced from 3 to 2} guineas 
then this class to pay 2 guineas.) 

My reason is, there are many like myself just about to apply 
for transfer to tlie A.M.L. EE. class ; И we can be transferred 
this year our perpetual subscription as А.М. is one half-guinea 
less than И we transfer later. But it gives us no time to obtain 
the necessary signatures and for our application to take the 
prescribed course before tlie end of this year. 

Finally (and these points all support my statement), the 
Council are out of touch with the students, and I therefore 
propose that 1f it is not possible to be incorporated in Articles 
44 or 49, it be entered as а minute of the Council " that three 
student-delegates (non-voting) be appointed to be called in 
conference with the Council when any matter affecting {һе 
students is to be discussed, and that these delegates may 
request the Council to put such matter on the agenda." 


I appeal to all students to unite heartily їп the present en- 
deavour to improve the status, the utility and the benefits of 
the * Students' Section” and thereby assist the Council in their 
‘desire to promote the welfare of the Institution.—I am, &с., 


ADOLF В. STELLING, Student LE.E., 
Manchester, Nov. 11. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: The proposed new rules have provoked considerable 
criticism from every class of membership except the one which 
they most nearly affect—namely, the students. This is 
accounted for by the fact that in accordance with precedent— 
that word which has always been the curse of the I.E.E.—the 
Council omitted to circularise the student members, who, like 
children, are supposed to be seen (and pav) but not heard. As 
no effective machinerv exists within the constitution of the 
Г.Е.Е. by which students can in person impress their point of 
view, it is only possible to air grievances by breaking out occa- 
sionally in print. 

The patience of even students is limited, and the action of the 
Council in bringing forward the new rules in their present form 
13 calculated rather to lead to wholesale resignations than to 
transfers. 

Consider the position of the student member. То ever get 
into the LE.E. as а student it is necessary that the candidate 
should have electrical knowledge and be in effect engaged in 
studving electrical engineering as a profession. Under the 
existing rules studentship is the only rank for which definite 
qualifications, as opposed to mere eminence, are required. 
The very fact of a man joining as a student means that he is 
making electrical engineering his life’s work, and will ulti- 
mately pass into the higher grades. Therefore, whatever tends 
to alter the conditions of membership of these higher grades, 
or entrance into them, or the general status of membership of 
the LE.E., affects him more acutely than it does any other class 
and consequently calls for his most careful consideration, 
Therefore, in my opinion, although we students are, even under 
the present rules, outside the constitution, we owe no apology to 
anyone for entering this discussion on terms of absolute equality 
with the members of those other grades which we shall in time 
enter. 

Their interests are our interests and our interests should be 
theirs. We will help them; let them help us. 


To go through every point in the proposed rules which 
affects the student would necessitate a special number of this 
paper. Briefly, the more important principles (apart from the 
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question of re-wording and extending most of the clauses) are 
the following :— 

1. The division of membership into grades, and the designa- 
tions of these various grades. 

2. The qualifications for each grade. 

3. Transfer from lower grades to higher grades. 

4. Entrance fees and subscriptions. 

5. Constitution of the Council and the method of its election. 

6. Voting powers of all grades. 


I hope every student will obtain a copy of the new rules, and, 
after carefully considering their present and future effect on 
student members, will make known lis views by writing to his 
representative members on the local students’ committees at 
London, Manchester and Glasgow, to the committee of his 
local senior section, and also by letters to the Press and to the 
Council. 

There is no time to be lost; the matter must receive imme- 
diate consideration, and amendments to tlie various clauses 
must be sent in without delay. Collective effort is being taken 
in one centre at least, but members must not wait for this; 
their individual action will strengthen, not weaken, the efforts 
of their committees. 

Among the points which call for mention is the question of 
minimum, age limit. This condition, when tacked on to quali- 
fications, becomes absurd, and has given rise to difficulties 
beforenow. И the qualifications are satisfied, what has age to 
do with it ? 

The admission of non-electrical people. however eminent, to 
the highest class of membership will not add to the status of 
membership, nor does it help to make it clearer that every 
member is warranted to be an electrical engineer, as Mr. 
Hammond seems to think it does, These eminent persons 
should be given а class by themselves, on the same plane as 
regards rights and subscriptions as full electrical members, but 
distinguished from them by name. For this class the naine 
of " Honorary Associates " seems quite suitable. 

The name of Licentiate 18 particularly unfortunate, as, in 
spite of dictionary definitions, it is associated in the public mind 
with permission to practise а profession, which I take it a 
‘Licentiate I.E. E." is distinctly unqualified to do. 

Mr. Hammond seems to think that the dignity of member- 
ship in the І.Е.Е. is conferred by the possession of a certain 
building ; this is perhaps so, but the IL. E.E. has never done very 
much good for its members. If the members had been given 
reasonable time to reflect they possibly would never have coin- 
mitted themselves to a scheme which is bevond the resources of 
the Institution. The increased expenditure in the wav of 
using more of the building seems to be a sort of attempt by the 
I.E.E. to become its own tenant. 

The Council are granting the use of the Institution building 
to 13 other bodies ; it is to be hoped rent is being paid for this. 
It is all very well to be hospitable when the resources allow it, 
but not otherwise, and there is no sort of obligation on the part 
of the I.E.E. to act fairy godmother to the electrical industry, 

Mr. Hammond gives a comparison showing how economic- 
ally the LE.E. manage compared with other institutions, but 
no mention is made of rent or upkeep of buildings. This item 
would show where the trouble lies, and would expose the pennv- 
wise-and-pound-foolish policy of our Institution. Even if the 
increased subscriptions go through, the extra benefits will not 
be so much use to country members. Why should these men 
pay three times as much for their local section meetings simply 
because of being in the Т.Е.Е. ? Membership is not worth it 
now, and certainly will not be under the new rules. What 
LE.E. members want for their money is not expensive 
buildings, but personal and professional advantages. 

In conclusion, let me once more ask all students to take 
effective means at once to secure the complete revision of the 
proposed rules.—I am, &c., 

Nutsford Vale Works, 

Manchester, S.E., Nov. 11. 


[We have taken the libert 
Carney's letter. —Ep. E.] 


Н. АмввозЕ CARNEY. 


y of slightly abbreviating Mr. 
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CHARGES FOR TRAMWAY SUPPLY. 
TO THE EDITOR OF THE ELECTRICIAN, 


мів: I have read with interest the report in your columns of 
the charges for electrical energy supplied for traction purposes, 
for combined stations, and venture to offer one suggestion 
which [think is of importance. 

Quite a portion of such items as interest and depreciation is 
properly chargeable to running costs rather than to standing 
costs. This proportion 13 that due to such investinent as has been 
made for the purpose of reducing the running costs. For 
instance, the addition of condensing apparatus to a station, 
while it mav give slightly added. capacity, is justifiable only on 
the basis of a reduction of running costs. A customer having 
a very poor load factor would much rather see the condensing 
apparatus omitted if he is to be charged any appreciable part 
of it in the form of standing costs. On the other hand, a 
customer with a very good load factor would like to see con- 
densing apparatus installed no matter whether the cost was to 
be charged to standing or running costs. 

] would suggest the following as theoretically a more accurate 
method of allocation : First figure out what it would cost for 
traction supply with that for the only use. Then figure out 
what would be the cost if the traction supply were onutted 
entirely, leaving only the ordinary use. The sum of these two 
will be greater than tlie actual cost of the combined station and 
the saving by the combined station should be given propor- 
tionately to what it would cost either party to run alone. 

It seems to me that this would be in practice as easy as the 
method suggested. and would be theoretically much more 
accurate, —l am, &с., 

The Edison Electric Illuminating Co., 

of Boston, Mass., U.S.A., Oct. 3. 


——-— 


THE SOUND-RECORDING APPARATUS OF 
: MR. LIFSCHITZ. 


TO THE EDITOR OF THE ELECTRICIAN, 


В. S. HALE. 


NIR: Мау D point out that the sound-recording apparatus of 
Mr. Lifschitz, described on p. 141 of vour issue for the 3rd inst.. 
is not as novel as might appear. as Mr. J. C. M. Stanton, Mr. 
В. C. Pierce and myself constructed an exactly similar appa- 
ratus just 10 vears ago. The greater portion of this apparatus 
still exists in ту possession, as also one of the photographic 
records from which. the reproducing strip was prepared. 
together with some of the latter. 

Аз а delineator of the complicated curves which represent 
human speech, we found the photographic recording apparatus 
most efficient ; but as a reproducer of sounds the system was 
not nearly хо effective as the auxetophone of Sir. Charles 
Parsons, which also operates by contro!ling the emission of air 
from a charged reservoir, Furthermore, the great length of 
ribbon that was required made the records unduly bulky.— 


Гат. &c., 
Westminster, Хоу, 14. А. А. CAMPBELL SWINTON, 


METHODS OF STARTING MERCURY VAPOUR LAMPS.* 
BY DR. O. KRUH. 


Summary.—T ne Paper describes various methods of starting the 
mercury vapour lamp, and includes a description of a method proposed 


by the author, wherein radiation effects due to heated alkaline oxides 
are utilised, 


The mercury light сап be produced in air. in a neutral atmos- 
phere, Or in à vacuum. Wayne made experiments in air, intend- 
Ing to use it in lighthouses; but the poisonous effects of mercury 
Vapour, together with the formation of oxides, caused failure. Ex- 
periments were then made in a neutral atmosphere, but the appa- 
mtus was too complicated. Arons tried to work in a vacuum; 
and from that time our precise knowledge of the mercury are may 
be said to date. The peculiar difficulties of starting the are rest on 
three grounds; first, the low conductivity of mercury vapour; 
secondly, the fact that the kathode must be “ excited ” in a special 
козы сз А CU ете лк 


* Abstract of an article in “ Elektrotechnik und Maschinenbau.” 


manner; and thirdly, the considerable distance that must. exist 
between the electrodes if ordinary voltages are to ое used. Various 
methods for starting hive been devised. some ot which are described 
in the present article. 

The high.voltaz* method overcomes all difficulties, but works 
jerkily, and reacts unpleasantly on the network. А pressure of 
2.000 от 3,000 volts will usually start the lamp, except in very cold 
wether. But the working voltage is of course much lower; alto- 
gether, it seems unlikely that high-voltage alternating current will 
solve the problem. Cooper-Hewitt uses direct current, putting а 
resistance and inductance in series with the lamp and the accumu- 
lators, and having an oil switch to short-circuit the lamp. By 
closing and then opening this switch, a high E.M.F. is generated at 
break of the circuit through the switch, which is sufficient to start 
the атр. When the switch is opened. the first effect is to produce 
a sort of Geissler dicharge, which then passes into a fecble sort of 
mercury are; this is reinforced by the action of the battery, and 
the lamp lights up accordingly. This view is supported by the fact 
that it is not possible to start a Тотар with a vacuum of 0-0 05mm. 
in this wav, while it succeeds. with à. vacuum of 0-01 mnc, these 
figures giving. however, quite rough limits. Cooper. Hewitt gavo 
up this method on account of tho variation of vaeuum which takes 
place and makes the start a matter of uncertainty. 

Cooper-Hewitt improved the direct contact method of Arons, the 
positive electrode consisting of а short hollow iron evlinder. having 
a light metallic brench connected to it for the purpose of making 
the initial contact by inverting the lump. A small inductive resis- 
tance 13 connected between the cells and the lamp to ensure a stable 
arc, and a cooling chamber is also added. The light metallic branch 
dispenses with the necessity of bringing the anode near the glass 
walls, which might Бе cracked by the high temperature of the anode, 
which may amount to 500 C. or 600 C. In practice these lamps аго 
used with retlectors, and are provided with chains for tilting pur- 
poses. They work well, end are independent of variations of vacuum 
and temperature; but though they are largely used, they ате not 
very suitable for working in series. Kiich’s lamp belongs to this 
category, using à quartz tube, which allows a slightly higher current 
density, a better efficieney, end а slight improvement in the colour, 


125 
1С9 


Volts. 


0 0035 ely 0015 ого ow 0030 оодо vul) 
, Secondi, 
Fig. ]l.—SnowiNG AN Osct_tocrarn RECORD OF THE STARTING 
VOLTAGE OF A MERCURY Lamp, 


The method of indirect contact is due to Weintraub, and employs 
i side branch, so that the lamp consists of two parallel glass tubes, 
connected near the bottom by another short. glass tube. "l'ho two 
main tubes have mercury at the bottom, one being the main kathode 
and the other the auxiliary anode, the main anode being at tho top 
of the tube containing the main kethode. Suitable resistances 
prevent excessive flow of current. If the mercury in the one tubo 
is cnused to flow momentarily into the other and then back again, 
an are is started and continues in the main tube if the side tube is 
disconnected by a switch ; but the vacuum must be high and in tho 
neighbourhood of 0:0001 mm. This high vacuum denotes not only 
the absence of neutra! gases, but also the presence of a small amount 
of mereury vapour. How much of the latter must be present is not 
well known. Ву this method any metallic arc can he started in a 
vacuum, such, for instance, as one consisting of sodium, potassium, 
their allovs and amalgams; cadmium also тау be used, or апу 
easily fusible alloy, such as those known under the names of Rose's 
and Wood's alloys, The fusibility of glass is, of course, a limita- 
tion, but other materials could be used. И the kathode is опсо 
“ excited," any number of anodes can be used in the one lamp with 
auitable steadying resistances; but if several kathodes are to be 
used, special arrangements are needed. If the lamp is started, tho 
arc will not spring over to another kathode arranged in parallel with 
the main kathode, if the latter is disconnected. The kathode playa 
а very important part and the space above it must be ionised, the 
process being probably similar to those observed with radio-active 
substances. 

The author has examined Weintraub'a method by means of the 
oscillograph. Thus, Fig. 1 shows the record of the starting of the 
lamp. The normal voltage was 25, and the upper limit shows 125 
volts. The film was fixed on a cylinder, which rotated 650 times a 
minute, 80 that each millimetre of the film in the direction of rota- 
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tion corresponded to 3 x 10-4 вес. - Two curves, а and b, are shown. 
The first shows that the main arc was extinguished almost at once, 
the voltage of the lamp falling to 25 volts, and persisting at this 
value for 0-0022 sec. The voltage then rose to 70, and in 0-0014 sec. 
to 85, and then to 125, when the arc wes extinguished. The same 
thing happened the second time, except that after reaching 80 volts 
the voltage fell gradually in 0:035 sec. to its normal value, The 
beginning of the curves a and b show that a certain interval is needed 
before the voltage reaches its normal value. The author has mea- 
sured à number of these intervals and found that they vary between 
0:735 x 10-4 вес. and 1:68 х 10-* вес. If the oscillograph can be 
depended on to measure such small intervals, this would show that 
this time is required to ionise a lamp 27 cm. long, giving а speed for 
the electrons between 1:5 x 10? ст. end 3-6 x 10? ст. per second. 
But the sluggishness of the instrument mekes it reasonable to regard 
these as the lower limits. Other records are given showing the 
variation of current and voltage. In one case tho voltage fell very 
quickly to 25, remained at this figure for 3 x 10-3 sec., then rose to 
80, and fell gradually to 25 in 0-109 вес. The current reached very 
quickly the normal value of 8 amperes, then fell in 3 x 10-3 вес. to 
6.2 amperes, during which time the voltage was normal. Аз the 
voltage rose to 80, the current fell to 1 ampere, and then rose slowly 
as the voltage fell. Both curves show continuous vibrations, due 
to results produced in the lamp itself. А certain amount of mercury 
vapour is undoubtedly necessary to start the lamp, and this can be 
shown by attempting to start an artificially cooled lamp. The lamp 
starts up several times, but no steady arc is possible. If the lamp 
is too hot and too much mercury vapour is present, the easily 
absorbed ultra-violet rays, to which, in the author’s opinion, the start 
is duc, cannot reach the anode. The start is then delayed until 
the rays discharged from the kathode have ionised the mercury 
vapour. 
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Fic. 2.—SHOWING THE AUTHOR'S METHOD OF STARTING A 
Mercury Lamp. 


Weintraub’s carlier construction has not turned out to be prac- 
tically serviceable. With leng tubes, the stert is too much depen- 
dent on vacuum end temperature. A stroight czrbon filement, 
passing down the midd!c of the tube for г portion of its length, wes 
therefore joined to the anade, and this was later anchored in position 
by small glass rods, fused to the side of the tube, h»ving ct their 
tips small rings of carbon or soapstone, through which tho filament 

isses. This has the effect of bringing the anode within the sphere 

of influence of the kathode, in case the ultra-violet rediation should 
not be able to penetrate a3 fer ès the mein zncde. Tho are then 
seems able to climb up the carbon filament, though the speed at 
which this is done is too great to be perceptible to the eye. This 
constitutes a notable improvement, and it is possible in this way to 
light up lamps momentarily, even although they are more than 
6ft.long. Weintraub's method has been developed so that the lamp 
can be lighted automatically. Ап iron weight is sealed іп 2, glass 
tube, апа placed inside the glass tube containing the auxiliary anode. 
If the lamp is out of üse, the iron weight sinks, end displaces a cer- 
tain amount of mercury from the auxiliary anode. When the cur- 
rent is switched on, an electromagnet lifts the iron weight, and the 
mercury flows back, and the arc is started. . But lamps of this con- 
struction have not been found to be absolutely free from objection. 
Sometimes the iron float has injured the lamp. In very cold weather, 
the action of the lamp was uncertain, and further improvements 
were abandoned in view of the proposals of Steinmetz. | 


` 


Steinmetz's improvement consisted in the proposal to do away 
with the auxiliary anode, and to use the carbon filament itself as 
the auxiliary anode ; that is to say, the side branch was dispensed 
with. His method is well known, the iron float being at the bottom 
of the tube and the carbon filament reaching down through the float. 
The portion of the glass tube surrounding the float requires to bo 
very carefully mace. It must have a constant internal diameter 
in order to prevent any sticking of the float ; it must be a good fit 
round the float so that the carbon filament may reach the exact 
point of entrance; and it must have а slight constriction so as to 
keep the float permanently in position while the lamp is moved about. 
This type of lamp is suitable for series lighting; but even so, some 
of the difficulties have not been entirely overcome. Lamps in series 
require a higher starting voltege than the normal ; and temperature 
changes have proved troublesome.  Similerly, with the lamps in 
parallel, other points h2ve had to be considered, and, on the whole, 
it cannot be said that this type of lamp has up tothe present fulfilled 
211 the conditions that arise. 

Instead of moving the mercury in order to start the lamp, various 
constructions have been proposed for shifting the position of tho 
anode and the carbon filament. Thus the anode cen be moved 
together with the filament, ог the filament alone can be moved. 
The anode may be made of sheet iron, forming the core of an electro- 
magnet, sliding up and down on the leading-in wire. This plan has 
the advantage of requiring little mercury, and this type is therefore | 
less likely to be broken during transport. But the iron core, con- 
stituting the anode, must be very carefully centred to be free from 
the risk of sticking. The other construction, by which the filament 
alone is moved, is also possible; but in any case, the use of the 
carbon filament means that а part of the current flows through it, 
which may amount to 10 per cent. of the total current. It is cer- 
tainly possible, in the case in which the filament is movable, to arrango 
to withdraw it from the circuit by a further movement of the core 
of the magnet, but this also requires very accurate work. Wood's 
method ought to be mentioned, by which the filament is so pro- 
portioned that it becomes red hot when the circuit is closed. In 
consequence of the volatilisation of the mercury at the spot where it 
makes contact with the filament, this contact becomes broken and 
the arc is started. Unfortunately this is not a practical success, 
since the filament is destroyed in a relatively short time. Another 
method consists in making a portion of the carbon filament in a 
spiral form ; the electrodynamic effect of the current is to compress 
the spiral and thus to lift its tip out of the mercury ; in this way a 
spark is caused and the arc is started. 

A method due to the author depends on radiation effects. It 
depends on the fact, investigated by Wehnelt, that alkaline oxides 
give out electrons if heated to 600°C. or 700°C. The rays emitted 
by the kathode ionise the gases in the lamp, and cause the space to 
be conductive. The spectrum of tho discharge depends on the 
nature of the gas. If the mercury is brought near the heated oxide 
kathode, the mercury is volatilised, and the spectrum is that of an 
ordinary mercury arc. The arc is, however, unstable. The con- 
struction of the lamp is shown in Fig. 2. A platinum spiral, р, is 
wetted in a solution of barium nitrate; this is heated and con- 
verted into the oxide, the platinum spiral being then fused into the 
lamp. The mercury is placed immediately surrounding the platinum 
spiral, in order to secure a sufficiency of mercury vapour. The соп- 
nections are made аз shown. И the spiral is heated by the passage 
of current, a discharge takes place that has ell the appearance of сп 
are with a spectrum of mercury. With 2 certain current strength, 
which depends on the thickness of the platinum wire, the heating 
can be discontinued, since the disch=rge is of itself sufficient to keop 
the oxide at a dull red heat. The discharge is rather different from 
that of the ordinary arc, sceing that it spreads itself over the whole 
of the surface covered by the oxide. Ап increzse of the current 
density gives the discharge the character of & mercury arc. A lamp 
of this type has the advantage that it burns with a very smell cur- 
rent, partaking rather of the nature of э glow discharge ; а mercury 
arc of the usual kind requires the use of considerable inductive 
resistances in order to secure stability. Still it can hardly be said 
that the lamp is yet ready for the market. 

A variation of this method consists in coating only a very short 
portion of a platinum wire with barium oxide, and so bending the 
wire that the coated portion is close to the surface of the mercury. 
By the above described process, only а small fall of voltage takes: 
place at the kathode on discharge, but by increasing the current 
density, the fall of voltage at the kathode can be increased until it 
is of the same order of magnitude as witha mercury arc. The kathode 
rays then react on the mercury, and а true mercury are starts. By 
switching on the heating current through the platinum wire, a dis- 
charge can be created from the surface of the mercury, but this 
ceases as soon as the heating current is switched off. But under the: 
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influence. of the kathede revs, the discharge. becomes more pro- 
nounced, unt dl with a bound it passes into the regular are discharge, 
characterised by the wendering kathode on the surface of the mer- 
eury. But the emount of the vacuum is very important. The 
m :thod feils if the vacuum is of the order of 1 x 10-4mm., because 
with such ә vacuum the preliminary dischirge between oxide 
kathod? end snode does not take place at low pressures. It is not 
altogeth^r neces агу to put the oxide kathede in the immediste 
neighbourhood. of the mereury, лз the discharge can take place at 
a distance of 15 ст. or 20cm. Tho effects of kathode rav; are not 
ез Пу to be distinguished from those of ultra-violet rays by this 
method, but from furthes experiments the author considers tht 
tho effects of the letter are the deciding factor, assuming that gles; 
and quartz absorb kethode rays equally well, a point thet is not 
quite certain. 

For th» soke of completeness other methods ought to be men- 
tioned, though they ere quite uncertein in their results. Thus, if 
a lamp has been lighted and extinguished, it will often light up 
pegun, if the voltege is instantly applied again. If the mercury 
kathode is very largo. it is sometimes possible to light a lamp in the 
cold condition, Whether this is due to & shaking of the mercury 
or to electrostatic effects 13 uncertzin, but the fall of drops of mercury 
tends to help. Agen, if è lamp is joined up to the battery and taken 
in th» honds and shsken vigorously, it often happens that it lights up. 
This is probably due to electrostatic effects caused by friction, and 
the соп доспе discharge of small sparks between the mercury and 
the Реза. Cooper-Hewitt has proposed tho use of radio-active 
substances, placcd near the mercury kethode ; but the author has 
failed to produce eny result with uranium. However, it is not 
Impossible that with the use of powerfully redio-ective substances, 
auch 25 redium amalgam, the lamp might light with the mere app!i- 
ection of the necessary voltage. 


In the discussion that followed the reading of this Paper before а 
meeting of the Elektrotechnische Verein at Vienne, Herr Satori s2id 
that he, in conjunction with Herr Libesny, has devoted much atten- 
tion to the question of the mercury converter; buf, sooner or later, 
ell his converters had succumbed to the disease known by the name 
of “ short-cireuiting the electrodes.” A large cooling surface was 
quite neesssry, but this only delayed the final wreck. Не hod 
elwaysa usd iron clectredes. Dr. Kruh ssid that iron clectrodes 
were use; but that graphite was better. Besides this, it was 
Necestiry to overload the electrodes to а considerablo extent, in 
order to drive out the gases in tha mercury. Similerly, mercury 
lamps must be loaded with double the normal current before send- 
ing them out of the factory. 
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LEGAL INTELLIGENCE. 
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Hythe Telephone Dispute. 


On Friday Mr. Justice Swinfen Eady had before him two motions 
arising out of the dispute between the National Telephone Со. and Hythe 
Corporation over the local telephone service. 

Mr. Mickturm. K.C.. for the company in the first motion, said that a 
fortnight ago a motion in Dickens r. National Telephone Co., which was a 
motion to restrain the company from cutting off plaintiffs telephone 
communication with the town of Hythe, &c., was allowed to stand over 
until that day on an undertaking, s» that both motions might be before 
his Lordship together. He now moved on behalf of the company to 
restrain Hythe Corporation from revoking or otherwise determining the 
licenses or rights now enjoyed by plaintiffs, to keep certain poles and to 
restrain them until the trial of the action or further order from removing 
or otherwise interfering with the р. The company расову 
Use of these poles since 1859. and it was common knowledge that an 
arrangement had been entered into between the company and the 
Goverament, by whieh the latter took over the company's business at the 
end of thia year. ‘Phe Corporation had given the company notice to 
ү the piles, and the company entered into negotiations with the 
Corporation vith А view ot obtaining another site for the poles. | After 
v months of negotiations the Corporation gave notice insisting on 
Seat i. poles, and requesting the company to lay their cables 

004 mit was impossible. Tae company have no stitutory 
powera, but had to get licences from the lind owners to erect their polea. 
инш тед that the licences were irravocable, or. alternatively, 
im "A my i determined upon proper notice. la? Corporation 
| Ее them until December 27, and then insist on an immediat? 
у pu Corporation had apparantly entered into an arrangement 
des be master-General under which the latter had agreed that if 
Нуе Corporatian pou put an end to their arrangement with the 
Ur ecember 27 he would, in the interval between that date 

Mang over of the company's system, put them down the under. 
Eround system they desired. 


———Á M m ——— c тте еле ААА ST 
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His Lorpsuir: Is there any question of the Postmaster-General taking 
over and paving for these poles ? 

Мг. MickLEM said that under an agreement with the company the 
Postmaster-General had to take over and pay for the plant in actual use on 
the day of the transfer, viz., December 31 next. Hf the Corporation would 
tell the company they would take no steps to remove the poles until the 
Ist of January that would be an end of the matter. 

Mr. RvssELL said the Corporation had never threatened to remove the 
poles, but they would give no undertaking not to do so. Taere was 
another motion before his Lordship to be heard, brought by а privat: 
subscriber in consequence of a threat by the company to remove the poles 
at once because the Corporation desired their removal hy December 27. 
He appeared for the plaintiff in the second motion (Dickens v. National 
Telephone Co.) and his friend's motion was really а countorblist. 

Мг. MickeM said the Corporation gave the company notice of 
removal of the poles within 14 days, and the company simply notitied 
Mr. Dickens that they intended to do it. 

Мг. Russenr, for Mr. Dickens, said he was a business man living at 
Hythe, and he found it necessary to have the telephone. On February 
26, 1900, he entered into a contract with the company to have their 
service. One of the terms of the agreement was that the service was 
subject to the Telephone Company obtaining and retaining on such terms 
as the company, with Из sole descretion, deemed reasonable all such way- 
leaves for poles, wires and other appliances as the company considered 
necessary. Failing this, the company should bs at liberty t» terminat: 
the contract fort'iwith, or at any time after such failure. Tae agreement. 
further declared that the company should not be liable to damages for 
such failure of the service. and that the contract was terminable by either 
party on six calendar months! notice, or for failure t» pry rent. Mr. 
Dickens had paid the rent in advances up to March 10, 1912, and not un- 
naturally expected to get what he had paid for if the company could give 
it. On September 22 thy eompany wrote him that in consequence of a 
recent notice received from Hythe Corporation that service would. be 
discontinued. Tae company had, however, got the use of the мау луез 
until December 27, and Mr. Dicken's point was that they throatened to 
cut him off at once two months before it was nocessiry. 

His LonpbsHIP said the question was whether th» company could main. 
tain the service upon reasonable terms. He thought that. subject to h's 
being able to protect the company, ра had made out a case for an 
injunction. It vas impossible, however, for him t (ay that tas company 
should bo restrained from cutting off plinti гле if they could not 
m iint n it. 

Mr. Mickie said he hid no objection to offer. 

Mr. Ressgtr, submitted thers was no reason for an injunction. 
Corporation had not threatened to remove the poles; on the other hand, 
they would not say that they would withhold their powers if thoy thought 
fit ty» exercise them. | 

His LonbsuiP. in giving judgment, said it would b» impossible to grant 
Mr. Dickens an injunction to restrain the company from disconnecting his 
telephone service, and. compelling them to maintain his connection, 
unless at the same time the company were enabled to do s» by maintaining 
their poles and wires. И therefore became necessary to see what the 
position really was as between th» eompany and the Corporation. He 
declared that the change in position which the Corporation from time to 
time took up was almost Gilbertian п Из humour. It had been suggested 
that the matter might be allowed to drift on till December 27, and thon 
see what could be done, but ho thougat it would b> melancholy if the 
court were t» adopt such a course, as the result would, possibly, Бе a free 
fight on the land in question when the day arrived. ‘Tas Corporation 
with a squad of men might invade the land and take possession of the 
poles пле а superior squad of men belonging to the company drove out 
the invading army. Tne justice of the case required that the defendant 
Corporation should be restrained from removing or otherwise interfering 
with any of the poles or wires of th» сотралу until judgment or further 
order: that the Telephone Compiny be quit? in possession of the poles 
and that Мг. Dickens should ali» have an injunction restraining the 
Telephone Company from severing his eoaneetion. 

"ae costa in each caso to b» costs in the action. 


Tn 


Re City of Birmingham Tramways Co. (Ltd.) 


On Tuesday Mr. Justice Parker had before him a petition of this com. 
pany for the sanction of the Court to a proposed scheme of arrangement 
with its debenture-holdera. 

For the Company, Мг. H. E. Wright said the debentures referred t» 
were bearer debentures, and the scheme was a simple опе. The company 
had been very prosperous and had sold most of its tramways. A sals 
was now contemplated of the remainder of the undertaking to the 
corporation for £150,009. Tae company would then have no tramways 
at all. but the debenture stock could not be paid off until 1917. Deben. 
tures to bearer had been ereated to the amount of £300,000, and all thes> 
had been issued, but £97,500 worth had been redeemed and transferred t» , 
trustees as part of the security for the sinking fund. Part of the schem> 
was to cancel thes? debentures instead of keeping them in а stat» of 
suspended animation. ‘Mnere was a large margin of security, and it was 
proposed to release a portion of the specitically charged assets, 

His Lorpsiip asked what the debenture holders wer» to receive for 
the release of their rights. It seemed to him to be a one-sided arrang *- 
ment. 

Mr. WRIGHT said they wanted to invest their assets over a wider field. 
As a matter of fact, they belonged to the British Electric Traction group, 
which wanted to carey on a lirge trvnevays trast in the Midlan |. 
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His Говознтр said there were now assets of £400,000 to secure £200,000 
worth of debentures, and at a meeting at which that suggestion was made 
only £1.800 worth of debentures was represented. He was, therefore, 
heing asked by asmall minority to sanction а scheme which was not in the 
favour of the debenture-holders, He could not assent to д scheme which 
did not commend itself to him from a business point of view. He 
thought the debenture-holders should receive an increased. dividend or 
some other consideration for what they were giving up. 

The petition was ordered to stand over. 


СА 


і Workmen's Compensation, 


At the Bow (London) County Court on Monday Judye Smyly,. K.C. 
heard an application under the Workmen's Compensation Aet by Geo. C. 
Avent. a switchman, against the Charing Cross, West End & City Electric 
Supply Co. 

Applicant's case was that whilst he was employed on April 13 at the 
company's generating station (in Marshzate.lane, Stratford). cleaning 
switches he received an electric shock from current at a voltage of 10,000. 
rendering him unconscious. His left arm had to be amputated. His 
wages were 3603. 2d. а week. and he was paid £1 a week from the date of the 
accident until July 8. Applicant was cross-examined as to the nature of 
his work, and he stated that the switches could only be reached by climb. 
ing over the steel or crawling under the switches. He would pledge his 
oath that neither Mr. Yates nor Mr. Golbourn, the company's engineers, 
had seen him on top of the switch. He had never been in the testing- 
room unless both systems were dead. He did not know it was against 
the rules to go into the testing chamber at all. 

For the respondents, Mr. Н. W. KriNGSTON, chief engineer and manager 
of the company, said it would be absolutely contrary to their regulations 
for any one to pass through а certain door through the testing chamber, 
and past the interlocking switch when the latter was half alive. There 
was ample room for men to pass without doing that, and there was no 
reason to climb on top of the generator switch to clean it. 

Evidence was given as to the rules forbidding any man to go past the 
generating switeh when it was half alive. 

Mr. SHAKESPEARE (for respondents) argued that applicant, to succeed, 
must show that that was an accident arising out of and in the course of 
his employment, and that the risk was one which was contemplated by 
the employer at the time when the contract was entered into with the 
workmen. There was no evidence that the accident was one arising out 
of his employment, for applicant had sworn that he had been forbidden 
to clean any of the switches when they were alive. The contract of 
employment did not include cleaning switches when they were alive. 
He was doing something which he was not employed to do, and which, in 
fact, he was strictly forbidden to do, 

Judgment was reserved. 


Re Thames Ironworks, Shipbuilding and Engineering Co. 
(Ltd.)—On Tuesday, on the application of the dehenture-holders, Mr. 
Justice Joyce appointed Mr. Е. B. Smart receiver and manager of this 
company, which appeared, and agreed that they could not resist the 
appointment being made. 


. PARLIAMENTARY INTELLIGENCE. 


exa ы 
SUBMARINE CABLE SYSTEM. 


In the House of Commons on Tuesday Mr. Croft asked the Colonial 
Secretary whether any decision had been come to with regard to an 
improved cable system between the Mother Country and the Dominions. 

Mr. Herbert Samuel (the P.M.G.) replied, and said the matter was 
considered by the Imperial Conference this year, but was postponed, in 
view of a considerable reduction being made in cable rates. He was not 
in a position to make a statement on the subject. 


-a 


PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Nora. -The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, W hen complete Specification accompanies application, an asterisk is affixed, 


October 6, 1911. 

22,011 REvNortps. Primary batteries. 

22.021 Veritys LTD. & FLgTCHER. Construction of electrically-heated oven.* 

22.046 McLaRH. Telephone switchboards. (7 10 10, U.S.)* 

22,049 Есмек & Hor мѕтком. Telerhone transmitters. * 

22,003 SocigrE. p'ErgcrRiciTE " NitLMELIOR," System of alternating. maznetic flux 
arplicable to maenetoelectric machines and to alternate current machines. 

' (8.10.10, France.)* 

22.065 B.T.-H. Со. (С.Е. Co.. U.S.) Measuring instruments. | 

22,068 SigMENs Bros. & Со. (Siemens & Halske Akt.-Ges., Germany.) Making 
perforated strips with check impressions in type or for electrically translating 
perforated strips into type writinc.* 

22,079 Јонмѕом. VARLEY & JOHNSON SECRET WIRELESS TELEGRAPH & TELEPHONE 
Testing 5унр. Electrically transmitting and receiving messa yes. 
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October 7, 1911. ‘ 
22.098 Вожетт. Electrical safety railway a^rliance. 


22.123 НекмзровЕ. Electric sienalline apparatus. (19/10710, Geiinany.}” 
22.127 В.Т.-Н. Со. (GE. Co., U.S.) Systems of electric distribution. 
22.128 ВТ.-Н. Со. (С.Е. Co., US) leniting systems. 

22.138 BucktAND. Couplings for electric conductors. 


Electrolytic deposition of metals.* 


October 9, 1911. 

22.156 THomas & THomas. Electrica! cooking-appliancas. 

22.220 CLARK & EpGAR. Galvanometers.® 

22,232 Сорккксїр. Electrically-driven cash-counting reczipting and registering till 
(10 10 10, Germany.)* 

22,235 ALLGEMEINES CHEMISCHES LABORATORIUM OsSKAR Н. Arenpt. Repairing of 
metallic filament incandescent electnc lamps. (8 10 10. Germany.)* 

22.238 Nasu & WESTERN ELECTRIC Co. Elcctric sienalling-apparatus for telephones 


and the hke. 
22.243 
Cctober 10. 1911. 


Стоскв. Telemeters. 
22,276 BARKER. (Midland Elcctnci! and М. Co.. U.S.) 
electrical lamps and һке electrical fixtures.* 
22.280 Trier. Mounting or supporting dynamos and electric motors. 
22.281 May & ErEcTRICAL Power SrogRAGE Co. Electric batteries or accumulators. 
22.22 May ё ELECTRICAL POWER STURAGE C». Electric lamps. 
22.235 PEFrBR. Tro!ley-pole attachments. (24 10 10. U.S) * 
22.359 B. T-H. Со. (G.E. Co.. U.S.) Enclosed electric fuses. 
22,358 GR*HAM. Loud-speaking telephonic av»pacatus.* 
Cc'ober 11. 1911. 
22.372 Curtis & АзАм5 Мес. Со. Enclosing electrical apparatus. 
22.397 Siemens Bros. & Co. & PETITHoRY. Jack strips for telephone switchboards or 
the like; * 
22,403 Seco’ Erectricite Mors. Telescorine masts for aerial transmitting or receiving 
electro-maznetic influences. (13 10 10. Franc».)* 
22.414 Ryan, Electric light fittines. 
22.426 Stevens& Lyon. Portable electric sienal lamps. 
22.427 LooswoRE. Telephone rec zivers. 
22.429 PasqvALINL Electric sea chhehts* 
22.435 MICHAELIS. Electrica!ly transmittine and receiving messages. 
22.436 CREED & Courson. Telegraphic apparatus. : 
22,441 CHEMISCHE FABRIK GRIESHEIM-ELEKTRON. Electric batteries for supplying 
lamps. (Addition to 15,447 11. 24511, Germany.)* 
22443 ANGELINI. Signals for use in wireless teleeraphy.* 
October 12, 1911. 
22,547 Biccg & Butt. Electric switches.* 
22.548 В.Т.-Н. Со. (G.E. Co.. U.S) Arc lamps. | 
22.550 SUNDERLAND. Metallic sheathings or covers for electric conductors. Жл: 
22.558 GRAHAM. Telephonic apparatus.” 


October 13, 1911. 
22,634 GRAHAM. Telephonic anparatus.® 


Cctober 14. 1911. 
22,657 CARNEY & Pearn. Limiting temperature rise durine the utilisation of energy or 
its conversion in kind. 
22,660 Brake. Obtaining static electricity from either positive or negative pole of the 
secondary of an induction cail. 


SPECIFICATIONS PUBLISHED. 


1910 SrgciFICATIONS. 


Foster. Automatic switchinz in-and-out devices for dynamo-electric machines. 
EcKsTEIN & Heap. Electric switches. 

EckstBin & Heap. Spring contacts for electric switches, fuses, and the like. 
WELFORD. Switches. 

23.735 KocrMAK & PoNTELEC WELDING Patents, Electric welding. 

43.594 Eckstein & HEAP. Switchboards. 

23.957 ANDERSON. Machines for pickling metal plates or sheets. 

24.696 ScHIESSLER. Production. strengthening and reception of electrical vitrations. 
25.065 MILLER. Transforming continuous electric currents. 

25.315 Morrison, Galvanic batteries. (22 1] 09.) 

25,846 James & Jones. Fastening electric conductors to walls or other supports, 
26.909 CHAPMAN & Mason. Universal anele grip for flexible electrical cords. 

27,903 Tucker. Electrical switches of the two-way tumbler type. 


22.141 MARINO & MARINO. 


Combination locks for 


23.377 
23.525 
23.526 
23.622 


1911 SPECIFICATIONS. 
1.338 WALKER. Brush-holders for dynamo-electric machines. 
2.722 Ковімѕом. Combination locks for electric switches and other serving devices. 
3.789 Bry. Electric siens. 
3,863 GouLBT. Hydrocarbon incandescent lamps. (18 2 10. Addition to 7,714 10.) 
3.865 Masini. Apparatus for the rectification of alternating electric discharges. 
3.918 Клитнс & Krause. Electric fans. 
5,734 Езтвыв. Anodes for use in the electrolytic treatment of alkaline salt solutions. 


(9,3/10.) 
5,866 AnscHutTz & Co. Electric motors. (18/11/10.) 
7,061 Акт.-Скз. Brown, Boveri вт СЕ. Variatle frequency commutator dynamo- 
electric machines. (11:4 10.) 


7.108 MAHER. Spark plugs. (28 4/10) 

7,295 Ozcnair, LTD., & JosEgrH. Transforming continuous currents into alternating 
Curients, 

7,862 ARON ELEKTRICITATS ZAHLBRFABRIK GES.  Opsration of electrical clock installa- 
tions. (7; 1,1.) 

8.149 ALExANDERSON. Control of alternating-current electric motors. | (2/4/10.) 

8.524 MAcku. Producing slightly damped electric oscillations, (2/5 10) | 

8,712 Ges. FUR DRAHTLOSE TBLBGRAPHIE. Producing slightly damped electric oscilla- 


tions. (2/11/10.) : : 
8,996 Горескв & IMPERIA: Lamp Works (Brimspown). Electric furnaces for treating 
metal filaments and a method of manufacturing same. 
9,005 Ріхтѕсн'ѕ PATENT LiGHTING Co. & Vinal. Electric switches. 


9,745 Gites. Indicating an earth or cround connection of an electric line. (21'4 10.) 
9.363 АКЕ. (United States Licht & Heating Co.) Electric regulating arrangements. 
10,05» HARTMANN & Braun AkT.-GEs. Hot wire electric measuring instruments. 


3/2, 10.) 

10.886 коз Ma-utgsEN Акт -СЕз. Rain-proof ventilator Юг arclamps. | (6/5'10.) 

11.999 GirARDEAU. Method of mounting rec:iving and transmitting apparatus in radio- 
telezraphic stations. (28.5 10.) 

12.104 MajERT & СгАрїтл. Device for welding the metal filaments of electric incan- 
descent lamps. . 

12.585 Evans. (Allgemeine Elektricitats Ges.) 
welding of seams. 

12.976 AKTIESELSKABET HovLA NDS RADIOTBLEGRAF. 

13.103 VENNER & GRIESBACH, Automatic electric switches. 

14,144 З1ЕмЕм$ Bros. & Co. (Siemens & На!5Ке Akt.-Ges.) Calling circuit arrange- 
ments for automatic and semi-automatic telephone exchanges. 

14,527 ALLGEMEINE ELEKTRICITATS Ges. Automatic prepayment apparatus. (18/6 10.) 

15,139 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges.) Telegraph instrument for 
r-ceiving messages by perforating strips, and at the same time reproducing 
them in typ? printed characters. 

15,432 Етвктхоснвм:5сне Werke Ges. Process for the production of solutions of 
nitrozen pentoxide іп mono-hydrate of nitric atid. (15/7.10.) 

15.447 CHEMISCHE FABRIK GRIESHEIM-ELEKTRON. Electric batteries for supplying 
lamps. (2/8 10.) 

15.469 Wooprorp. Safety device for controllers for electric motors. 

15,739 Gas. FUR MASCHINEN ино MBTALL INDUSTRIE. Arc lamps 


Machine for the continuous electric 


Electric condensers. (1/6/10.) 


(6/7 10.) 
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COMMERCIAL AND INDUSTRIAL SECTION, 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Accrington.—An accident occurred on Saturday last to a tramcar 
on the Manchester-road route. 

А саг which was descending the hill in Manchester-road got out of 
control and collided with another ear. Both cars were smashed and 
several people injured. The cars belonged to Rawtenstall Corporation, 
who have running powers over the Accrington Corporation’s lines. ‘Tne 
two Corporations (with Haslingden) jointly work a through service from 
Accrington to Bacup, thus linking up Accrington, Baxenden, Haslingden, 


Rawtenstall and Bacup. 
А Board of Trade inquiry into tho circumstances of the accident 


was held by Col. Druitt on Wednesday. 

Dartmouth.—The Council have agreed to renew the contract with 
the Urban Electric Supply Co. for the supply of electricity for 10 years. 

Dolgelly.—Th^ Council have unanimously decided to adopt an 
electricity supply scheme at an estimated. cost of £3,000. It is 
proposed to utilise water power in the district in the generation of 
electrical energy. 

Doncaster.— The Council have decided to apply for a Provisional 
Electric Lighting Order for Wheatley. 

Electricity in Mining.—At the meeting of the Lena Goldfields (Ltd.) 
on Friday last Lord Harris stated that the company were erecting 
anew clectric plant in the region of the Industrial mines, which would 
enable them not only to work those mines at what he considered a 
very handsome protit. but perhaps would help also in other parts of 
the property (although they were already provided with electricity) 
to continue that downward movement of the working costs. 


Electricity Works Assessment.—-Last week Barnet. Union Assess- 
meat Committee hid before them the appeal of Finchley Urban 
Council against the assessment of their electricity works, cables. бс. 
The overscers had assessed the whole at £4,300 gross, and £1,800 
ratable. у 

The Committee agreed to an adjourament, and consented to the 
overscers engaging an expert. 

Farnham.—The Council have decided to engage an electrical 
engineer t» report upon the proposal t» adopt electric pumping at the 
Sewage works. 

Greenock,—Thi» closing ceremony in connection with the loca 
lectrical exhibition took place on 9th inst. 

In the course of his remarks Provost W. B. М Millan stated that the 
enterprise had proved а huge success, over 1.0.) persons having 
attended during the nine days. Тае Corporation had been greatly 
indebted t» the various exhibitors and he was pleased to say that 
already the electricity department were experiencing а benefit from the 
exhibition, А number of new firms and householders had абора 
electricity. and h^ had been informed by the exhibitora that they were 
quite satisfied with the amount of business done. Taey had been in. 
debted to Mr. Robertson and the other officials of the electricity depart- 
ment for the work and energy they had ех pen led in making the exhibition 
а Success, 

Grimsby.—On the application of the Admiralty it ha: been decided 

to duplicate the supply of electric energy to the wireless telegraph 
station at Cleethorpes by the provision of a self-contained plant at 
the station. In order to deal with the load for 1912-3 a motor 
generator with an automatic booster to work with one of the existing 
batteries on traction load is to be inst»lled at a cost of £900, 
‚ Hastings.—An inquiry was held on Tuesday into the application 
of the Council for sanction to a loan for extending th? electric supply 
mins to the West Hill district. The borough electrical engineer 
(Mr. R. F. Ferguson) gave evidence in support of the application. 

Leeds.— Last week the Council were recommended to purchase a 
50) kw, turbo-generator for the electricity works at a cost of 3.050. 

Mr. Armitage moved an amendment to refer back the recommendat оп 
as to the supply of the generator. giving technical reasons for his sub. 
mission that the proposal was not satisfictory on the economical side. 
His alteraative suggestion was that the Whitehall-road station should Бе 
Joined up to the Crown Point works, and that a rotiry converter be put 
in th» latter station and worked from Whitshall-road. 

The amendment was carried. 

London County Council.—On Tuesday it was agreed {э sanction 
loans for electricity purposes t» Islington, £6,316 ; Stepney, £2,500. 

The Finance Committee also reported on an application by Bermondsey 
Council for a loan of £18,563 for th» electricity undertakiag. The Counc: 


had, the Committee reported, refused to supply the Committee with 
information as to offers made by two electrie supply companies f r a 
supply of electricity in bulk, and accordingly the Committee recommended 
that the loan be not sanctioned, as they had not all the information before 
them to consider the matter in its financial bearings, After discussion 
the recommendation was adopted. 

Electricity Lonns.—2A long debate took place on the report of the Finance 
Committee dealing with loans to local authorities for electricity purposes, 
which was given in THE ELECTRICIAN last week. 

In presenting the report, the Chairman of the Committee (Sir Geo. 
Goldie) said that he could take no credit to himself for the preparation of 
the report. in which the finger of their expert financial officer might easily 
be traced. He could, therefore, say how very useful and valuable a 
report )t was. 

Sir Јонх BENN welcomed the introduction of the report, because it 
gave him an opportunity of surveying the finances of the Borough 
Councils. He argued that London was paving far too much for every- 
thing connected with local administration, in consequence of its | dis- 
membherment." The cost рог head of local administration was in Sheffield 
£l. 73. 64.. in Liverpool £1. 9s.. їп Leeds £1. 104., in Biriningham 
£1. Hs. in Bristol £1. 12s.. in Manchester £1. 15s., and in London $2. 104. 
There were in London 144 local. bodies with 4:347 members and 70 
different. rates. With regard to electric. power and lighting. millions 
would have been saved to London if the scheme for the extension of the 
Council's. power station at Greenwich, which was brought forward six 
years ago, had been carried ош. At Greenwich the Council had produced 
electricity at 0-25d. per unit. If they added to that the cost of distribu- 
tion on the basis of the average for the Borough Councils in 1900 (which 
was 0:35) they arrived at 0-64. as the total cost at which the Council 
could supply electricity, whereas the average cost in London was 1:204. 

Ald. H. Г. Cripes reviewed at length the present position аз 
regards electricity supply, and expressed the opinion that some method 
ought to be adopted of approaching at once those who were concerne: in 
the actual supply of electricity, with а view to the formulation of the 
policy suggested by the Finance Committee. 

Мг. Н. Н. бокрох said if, by means of a great scheme between the 
County Council, the Borouga Councils, and the companies, they could 
secure а uniform system of electricity supply for London, was it asking 
too much that the Council should lend to the companies the money for 
the development of their systems, which would ultimately belong to the 
Council, and рп it on the same terms and under the same conditions аз 
it fent money at present to municipal authorities у They could. then 
ask the companies tr azree to the guidance of the Council. He suggested, 
too, that as an inducement to the сотр mies to come into a comprehensive 
scheme, the work of distribution might be left to the companies for a 
eertain period beyond the time when the Council could take over the 
undertakings. 

Mr. Haves Fister. M.P.. thought it exeoodingly unfortunat* that Sir 
John Benn should have unexpectedly seized this opportunity to make an 
attick on the Borough Councils, and to cits figures which they had had no 
opoortunity of verifying. In regard to the electricity supply question, in 
20 years time the Council would have the option of purchasing all the 
electrical undertakings in London; and between now and then the 
Council should try to come to an agreement with the companies as to 
what amount of money they should spend. and how they should spend 
it. in developing their undert ikinga, so that when the Council eame into 
its kingdom they might not tind that a large amount of money had been 
spent wastofully. He believed it was quite possible to come to such an 
agreement. 

Tae debat» stood adjourned. 

Forest Hill- Rushey Green Tramways.—Tie Highways Committee 
recommended that an estimate of £32.850 on capital account be allowed 
for the construction on the underground system of electric traction of 
tramways from Forest Hill to Rushey Green, via Stanstead-road, Catford- 
hill. and Catford Row.— Adjourned. 

Мате Arch to Cricklewood Tramety.—Tae adjourne | recommendation 
of the Higuways Committee was submitted authorising the Council to 
apply t» Parliament for power to construct a tramway from th» Marble 
Arch to Cricklewood.— 44djourn: 4. 

Menai Bridge.—The Council have decided to support Mr. W. E. 
Parry in his scheme for the erection of electricity supply works in tha 
district. 

Presentations, —On Saturd зу a complimentary and farewell dinner 
was given to Mr. Alfred Coleman. superintendent of the Midland 
Province for the National Telephone Co., and during the evening Mr. 
Coleman was presented with a gold chronometer watch by the staff. 
Мга, Coleman was also presented with a gold necklet and brooch to 


match. 

After dinner the toast of “the Compiny " was proposed Бу Mr. 
Williamson, and responded t» by Mr. NS. J. Goddard (general super- 
intsndent). Mr. Goddard remarked that, having regard t» their present 
priton, it жаз difficult to respond for the company. What had th? 
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company done, and what would be the verdict of posterity as to what 
they had done * He thought it might be said that they had conducted 
that great service in the face of most extraordinary difficulty, and he 
believed they had done so to th» satisfaction of the country generally. 
That they had been guilty of faults nobody could deny : but, speaking 
generally. the service had been satisfactory to the publie. As to their 
staff he firmly believed it was second to поле. He believed that if they 
could go forward 10 years they would find that the public were as well 
served by the National Telephone Co. as by the Post Office. Speaking 
personally, he would go further and say that it was-not the function of 
the State to do work. It was the function of the State to control; and 
he believed the telephone service would be carried out better by private 
enterprise under State control than by the State in the hands of the Post 
Office. J 

Mr. Bennett (Sheffield), in making the presentations and proposing the 
health of the recipients, suid Mr. Coleman had been in the service of the 
company for more than 30 years. 

In responding, Mr. Coleman gave an interesting resume of his experi- 
ences. A great revolution was about to take place, but he refused to 
believe that the staff of the National Company would show any diminu- 
tion of interest, or that their services under the new conditions would be 
of any less value to the State. | 

Mr. Fred E. Hinton, who for the last 31 yoars hvs been superin- 
tendent of the Electric & Ordnance Accessories Co., at Cheston-road, 
Aston. Birmingham, and who is leaving to take up a position at the 
London office of the company's principals, Messrs. Vickers (Ltd.), 
was the guest of the evening at а successful and enthusiastic smoking 
concert, which was largely attended by the heads of departments. 
general staff, foremen and outside engineera of that company, and 
held at the Imperial Hotel, Birmingham, on the 13th inst. 

Mr. J. D. Morrison, secretary and commercial manager, presided, and 
in presenting Mr. Hinton with a gold albert, waich had been subscribed 
for by those present, referred to the very substantial progress which had 
been made by the company since Mr. Hinton took over the management, 
and particularly to the happy relations which existed among the mem- 
bers of the staff. due entirely to Mr. Hinton's superintendence. Mr. 
Morrison stated that while they regretted losing Mr. Hinton, thev were 
not to consider that a farewell meeting, as they hoped to see him in Bir- 
mingham on future occasions, "алу wished him every success; Tne 
ehairm in was supported by Mr. Jaco*sen (he vl of fan depirtn?nt) and 
Mr. Willmott (assistunt works manager). 

Mr. Histon made а suitable reply, and predicted a successful future 
for the company. 

On leaving the British Insulated & Helsby Cables, to take up an 
appointment in London, Mr. H. E. Potts, of the technical staff, has 
been presented by his colleagues with а walking stick and umbrella. 


Provisional Order Applications.—The following have given formal 
notice of intention to apply for provisional electric lighting order: :— 

Cheltenham Corporation (extensions of ara of supply in Cheltenham 
and Winchester Rural Districts): Ilkley Urban Council (for Ilkley and 
township of Middleton); Messrs. F. T. Thornton, B. Sampsonland J. Clark 
(for Rushden Urban District, Borough of Higham Ferrera, Irthling- 
horough Urban District, Wellingborough Rural District and Parish of 
Chelveston-cum-Ca Idecott). 


Radcliffe (Lanes.).—The Council have decided to extend their 
electricity works and а bulk supply from Bury Corporation is also 
to be obtained. Application is to be made to the L.G. Board for 
sanction to а loan of £17,000 for the scheme. The Lancashire 
Electric Power Co. recently intimated that they intend to ask for 
powers to supply electricity in the district. 


Rail-less Traction.—Hove Council have decided to oppose the 
scheme of Brighton Corporation for rail-less traction in Hove and 
district, but it is probable that Hove may now promote a bill for 
similar powers. 

A scheme is also being prepared for the linking up of Middlesbrough, 
North Ormesby, Cargo Fleet, South Bank, Grangetown, Normanby and 
Eston by a rail.less traction system. А syndicate, supported by the 
owners of large works in the district, has been formed to promote a bill 
authorising the scheme. 


Scientifle Assessment of Annual Proflts.—In view of the continued 
extension of “ limited liability " enterprise, there is no subject more 
directly concerns the investing publie than the methods adopted for 
assessing the annual profits of what are termed private undertakings ; 
this applies with even greater force to the assessment of the annual 
profits of large public undertakings. Mr. P. D. Leake, F.C.A. 
(Messrs. Leake & Co., C.A., London) on the 8th inst. read an instructive 
Paper before the Institute of Directors on this subject :— 

Mr. Leake said that although present methods of assessing annual 
protits lack anything like scientitic accuracy, these can be easily improved 
and advanced by giving attention to systematic accounting for capital 
outlay as it expires annually. АН capital outlay on wasting assets, 
including industrial plant and machinery, which in the United kingdom 
alone amounts to many millions per annum, consists of payments 
made in advance on revenue account. Tt will be found that everything 
bought with those payments, except land, is constantly wasting or 
expiring in the service of earning the annual revenue. Yet, by the 
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survival of a strange and out of-date custom, all such expenditure is still 
called “ fixed capital” or “ fixed capital investment," and is commonly 
regarded as permanently representing the capital of the undertaking, 
instead of being recognised as mere payments made in advance on revenue 
account and carefully accounted for year by year аз it expires. 

It is undoubtedly а common financial practice (continued Mr. Leake) to 
charge all expenditure made in advance on revenue account, including the 
cost of industrial plant, which cannot be debited to the revenue account 
of the yearin which the payments are made, to some account representing 
capital outlay, and there to leave it, unobserved, and with details lost 
t» mind, subject only to reduction by irregular allocations of sums out 
of revenue, unhappily called ** depreciation," to answer requirements of 
really unknown extent, these sums being generally added to working 
expenses as part of the working cost, although in other cases they are 
treated as allocations of profit retained in hand as a reserve against 
general contingencies which may arise in the future. The result is that 
tha accounting records relating to capital outlay speedily become a con- 
fused mass of meaningless figures. No attempt is made to keep track of 
the cost of each class of plant, and see that this cost, which is incurred 
solely on revenue account, is duly charged to revenue over the period 
which receives the benefit of the service, or usefulness, of each particular 
class of plant during its efficient life. 

In place of this present neglectful treatment of industrial plant, and 
of the accounting records of the capital outlay which purports to represent 
it, both should receive continuous and systematic attention, and pro- 
vision made for :— 

1. Tae regular observation and record of the behaviour of, and th 
changing conditions affecting, each class of industrial plant representing 
capital outlay. 

2. The use of suitable accounting equipment, capable of enabling the 
results of such observation and record to be forthwith reflected in tho 
annual accounts. 


3. ‘the adoption of a settled and continuous financial policy, under 
which each year's revenue account shall be charged with a regularly 
measured sum, based on such observation and record, t» answer capital 
outlay expired during the year. 

Th systematic observation of industrial plant is not required to 
determine its present market value. for the plint is not for sale, but to 
ascertain that, on the existing registered estimates, a sufficient sum is 
being taken out of the annual revenue receipts to replace the balance of 
cost outstanding by the end of the efficient life of the plant according 
to the latest estimata. This necessary provision must be unflinchingly 
faced, for it is equal in importance to other revenuc expenditure. Regular 
and clos? comparison between tli? accounts of capital outlay and the 
wasting assets which should represent that capital outlay, will enable 
coming changes to be intelligently forecasted and prepared for; it will 
enable proper responsibility to be assumed by those in charge of wasting 
assets, and failure on their part to obtain expected results from the use 
of the wasting assets will bo at least recorded ; further. it will enable 
industrial profit and loss t» b» accurately assessed as between one year 
and another, thereby removing one groat difficulty in the way of tho 
g-neral adoption sharing co- partnership between capital and labour. 


The Strike at Henley's Works.—We are informed that the strike 
at the Gravesend works of W. T. Henley's Telegraph Works Co. his 
ended, the men having been out about six weeks. 


Tae attempt of the trade union to dictate t» the Conpany the con- 
ditions upon умей it shall employ its labour has utterly failed, and 
towards the end the men themselves approached the management of the 
Company without interference? by the trade union officials. Tae six 
weeks during which the strike lasted have been very trying weeks for the 
Company, and its loyal staff at Gravesend. Mobs of men, sometimes 
numbering 19 times the number of the actual strikers, have on occasion 
surrounded the neighbouraood of the works, and the tyranny of picket- 
ing has been very fully brought home ot the Company's Gravesend 
management. Tne Company have beon unable to reinstat> all the men 
who have gone out on strike, as some of the plice3 were filled by new men 
during the course of the strike. 


Tunbridge Wells.—The Council have applied for sanction to a loan 
of £6,000 for mains and services, 


Dinner.—The inaugural dinner of the East Yorkshire & District 
branch of the Electrical Contractors’ Association was held on Friday 
at Hull. 


Coun. W. L. Harrison (president) occupied the chair, and amongst 
those present were Mr. H. Bell (Corporation electrical engineer), Мг. L. 
G. Tate (hon. sec. Electrical Contractora’ Association), Ald. E. Hanger, 
Messrs. J. Wilkinson, W. Taylor, E. M. Parsons, &c. | 

In proposing the toast of © Tne Association," Mr. Bell sugzested that 
electrieal contractors should establish sume standard of workmanship by 
examination. | 

In replying. Mr. Tate announced that they were getting out a standard 
specitication, the effect of which would be that the Association as a whole 
would gaarantee the work of its members. Taat woull improve the 
status of the craft and its work. 


Electro-Harmonic Society.—The next concert (Ladies Night) of 
this Society will be held in the King’s Hall of the Holborn Restaurant. 
London. W.C., on Monday evening next. Nov. 20, at 8 o'clock. Мг. 
W. J. Tennant will occupy the chair. 
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COLONIAL AND FOREIGN NOTES Cuba.— Senor А. В. Valderas has been granted coneessions for the 


erection of electricity works in Santo Domiazo and Esperanza 
Argentina.—The plans prepared by Messrs. Queseda Hermanos (Province of Santa Clara). subject to the approval of the municipa | 
for the construction of 2 tramwey from Buenos Aires to the Partido 


councils. 
de Lujin have been epproved. T France.—It has been decided that pure or alloyed nickel wire 
The Cia Industrial de Electricidad has undertaken to erect 


i ici ne (flattened and tabulated and specially prepared for incandescent 
and equip electricity supply works for the Sociedad Fomento electric lamps) are classified for import duty under No. 361 of the 
de Quequen. 


а | tiriff ( Incandescent lamps without mountings "). 
Australasia.—The Queensland Engineer for Harbours and Rivers Peru.—The Ministry of Industry and Commerce have autho rived 
recommends the expenditure of about £809,000 for Improving the 5 


S : . | c the Provincia! Council of Huaraz to arrange for the construction of an 
accommodetion in the Hamilton Basin, Brisbane. The proposed 


| ; | : electric generating station to supply electricity in the town of Husraz 

works involve the construction of reinforced concrete quays and reil- нош ей голд. ^^ 

2v line: instellation of lighting systems, the installation of a | ^. : : | : А А 
wey lines, the instal | ghting systems, tallatton of à Russia.— Riga electric tramways are being extended in many 
o-ton Hosting erene, бо, lirecti | preparations are being meade for laying a line to tha 

The report on the working of the Fremantle (W. Australia) municipal SEES Ones BAU: PIC (APRONS EEG DONT male 
tramways for the year tù Aug. ЗІ states that the revenue was £41,078 | few harbour. | ; i ` о 
(compared with £38.04] in previous year), working ex penses were £30,160 At Windau an electric pner station has кетеек A | ү. : 
(against £27,581) and gross profit was £10.918 (£10,160), the towa and quay are now ligated electrically, and power is available ot 

The Tallangatta (Victoria) Butter Factory Co. have engaged an engi- industrial purp ss. Ta^ customs authorities are having an electric 
neer to prepare specifications for Byhting the town electrically. ecane with a lifting capieity of 45 tons erecte Lon the qu x 

Dandenong (Victoria) Shire Council recently rejected a proposal to South Africa.—“ Electrics! gear” t» the velue of &59.232, and 
establish municipal electricity works, and invited proposals from com- [ ** telegrsoh materials’ £26,303 were purchased by the South Afric sn 
panies for the electric lighting of the town. Reilweys during 1910. Particulars of stores required from time to 


ue ot ps и ашн Һан S den Una are | time шоу be obtained from H.M. Trade Commissioner, М orwieh 
ing made with а view to establishing new electro-chemical industries А е | 
я Union-buildings, Се ое Town. 


іп New Zealand, which will take power from the State hydro-electric р | : я = : 
Spain.—The Compania Vizesins de Electrieided hes applied to the 


works, One of the most promising of such industries would be the 
manufacture of chemical fertilisers, Also announced that plans are | Ministerio de Fomento for a eonerasion for an clectric tra тугу from 
Avenzods to the port of Algonts (Vizesya). 


being prepared for the electritication of the railway through the Lyttelton 
er A Dea е A sa P Ae и of Lake Waikare- Swedish Agency.— Th^ Swedish Chsmber of Commerce in London 
moana for water power generation of electrical energy. Е тн sre A е 
: ` | 5g. hee . Р 5-ге эп. Е.С.) have received гл inquiry from г, 
Korumburra (Victoria) municipal electricity department showed a (5. Lloyd's-z enue, London. E. )h О po : 
Stockholm firm for the nemas of English monufecturers of electric 
motors end dyn»mos. Firms interested should зору for further 


small deficit on the past vear's working, and the Council has decided to 

increase the lighting charge from 6d. to 8d., and to decrease meter renta i d 
part-culecs to the chamber, quoting the reference No. 4/4371 /1, and 
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to Gd. per month. £1,000 is to be spent on a storage battery. 
Tne New Zealand Premier (Sir Joseph Ward) stated recently that it was 
ME ня е A d de Е — Sweden's Water Power.—The ownership of weterfalls in Sweden 
ds aion « or e ^ gener. меги: "Гу саге : : Y а 
| ane р а е ои depends upon s Lew of 1881. which dcereed thot 20 years’ undisputed 
out. principally under the direction of the late engineer-in-chief (Mr. PAN ч а ШШ! Лен уан 
P. 8. Hay) bad been approved by Mr. Evan Parry and Mr. Lawrence | le! possession o Et ее DE с, ML c 
Berks, and preparztions are being made for a project for the generation of | It his not been decided. however, whether the тели of the le pt 
20 yen": prior t»or immedistely subsequent to thet dste. It is 
urged thet the Bosad of Weterfells’ investigetion of the titles of the 


power at Lake Coleridge and its transmission to Christehurch. Lyttelton 
and the surrounding districts. Mr. Parry is preparing a report on a pro- 

holders of прочел right: should be compktced to prevent encrosch- 
ment on the rights of the Crow n. 


posal for power works on Lake Waikare-Moana to supply cnergy for in- 
Turkey.— \ Consular report on the Damascus district for 1910 


dustrial purposes in the North Island. 
The Supreme Court has granted an injunction tò restrain Ararat 

states thet the Belgian electric supply company hes head a feir 

measure of success. 


(Vietoria) Council from borrowing £6,000 for their electricity undertaking 
without having first obtained an Order in Council. 
An injunction restraining Rutherglen (Victoria) Council from borrowing 
£3,000 for electricity supply until a poll of ratepayers had been taken was The tramway receipts rose to £12,140 in 1910, against 611.370 in 1999 
while receipts for light and power were £5,420 (£3,700). During last year 
the connections were increased by 3.000 lamps, and contracts were mado 
for supplying power to various military establishments, milla and an ice 


recently granted. The ratepayers have since authorised the scheme. 
Tne accounts of Auckland (N.Z.) municipal electricity undertaking for 
the yearended March show са pital expenditure £98,480 (increase £34,671 J. 
Revenue was £13,870, compared with £7,731 and working ex penses were factory. Many applications have been made for motors for looms and 
£7,420 (4.169). Net profit, after paying working ex penses, interest and | weaving purposes and one for a machine for crushing liquorice roots, A 
sinking fund, was £2,955 (£1,017). firman approving the projected tramway extension of about 2 kin. in the 
Salhie suburb has been granted, and further extensions are under con. 
sideration, 1t is understood that the company have a project in view t) 
obtain an alternative supply of power by creating an artiticial fall of 


Cairns Town Council, Cairns Shire Council and Barron Shire Council 
(Queensland), were recently represented at a meeting held to discuss the 

103 metres fed by a canal 2 miles in length. In reference to the Lake 
Yammunch electric power project it is stated that certain parces (wio 


question of utilising the water power of the Barron Falls. 1t was decided 

that the Councils should obtain further information on the subject. Mr. 
have no relation with the company above mentioned) propose adopting а 
waterfall of rather less than 109 ft. for el^ctrie power, watch may b» 


Wm. Corin prepared a favourable report. on this question in 1906. 
Муфпеу Council recently offered to undertake the street lighting for 
utilised in the neighbourhood of ths towns of Baalbek and Мачка, and 
possibly as far as Homs. Tne Кадет workshopa of the Hejaz railway 


Ashtield (N.S.W) Council by 50 c.p. electric lamps at £3. 28. 6d. each per 
annum, and thus save £600 on the present contract for gas. The Gas 

now use 180 н.р. of electrical energy (although the contract is fora supply 
of 272 H.P.) at £1,280 рог annum. 


Company are unable to reduce their charge owing to the heavy cost of 
labour, and they propose to instal an automatic system of lighting so 
that only one-third of the men now employed for lighting would be 
required. Even then the company would lose on a charge of £3. 153. per 
lamp. | 

It was recently proposed to light the township of Murwillumbah 
(N.S.W.) by gas, but as many residents favoured electric lighting, the 
lica] council decided to take а plebiseite on the question. 

À deputation from Brighton. (Victoria) waited upon the Victorian 
Railway Commissioners recently, and asked that the St. Каа. Brighton 
cloetrie street railway might be duplicated through to the terminus. "l'a? 
Commissioners replied that the service could be Increased by adding 
several loops to enable the ears to pass each other at mor» frequent 
intervals, but they thonght it advisable to duplicate the line as far as the 
power house, and place passing loops Бем (ееп it and the Brighton 
termins. the Traffic Commission had made a recommendation that 
the trim lines should revert to municipalities, and the Commissioners had 
expressed their readiness to hand over that particular line. 


| Austria-Hungary.—4 concession has been granted for the construc- 
tion of on electric reilwey from Beden, in the Helenentsl, to Klausen- 
Leopoklsdort, послу 15 miles. The cost is estimated at £96.000. 


Bulgaria.—The British Vice-Consul at Sofia says, in reference t5 
trade in Bulgaria in 1910. a decline is noticeable in imports from the 


United Kingdom of most classes of metal goods and machinery and 
i^ wire and rails, 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


НАММЕВвзЗМтТИ (London) Borough Council invite tenders for su рУ 
of lt. service cable. Specifications, forms of tend^r and further par- 
ticulars from the borough electrical engineer, Mr. G. G. Bell. Ten- 
ders to tho town cleck, Mr. H. Thompson. Town Hall, Hammersmith, 
W.. by 4 p.m. Wednesdsy, Nov. 22. See also an advertisement. 


Lerrzis Municipal Council ere about to place a contract for tho 
supply and delivery of protected lead cables (of the total value of 
about M.100.000). Conditions of contract, &c., can be examined at 
the Electricity Works, 14B, Eutritzschorstrasse. Leipzig. whore 
printed forms of terider may be obtained at М.1 each. Tenders to 
the office of the Municipal Technical Works, 80! Brühl. Zimmer J? 
Leipzig. by 4 p.m. of 30th inst. See also an advertisemont. 
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Мовулсн Electricity Committee invite tenders for supply of two 
water tube boilers. Specifications and forms of tender from the 
city electrical engineer (Mr. F. M. Long), Corporation Electricity 
Works, Duke-street, Norwich, where tenders must be delivered by 
10 a.m. Monday, Nov. 27. бее also an advertisement. 


ЕигнАМ (London) Borough Council invite tenders for а number of 
transformers. Specifications and details from the borough electrical 
engineer (Mr. А. J. Fuller), Townmead-road. Fulham, S.W. Tenders 
to the Town Clerk. Town Hall, Fulham. by 4 p.m. Nov. 22. See an 
advertisement. 


The Education Committee of the County Borough of West НАМ 
invite tenders for installing the electric light at the Gainsborough- 
road Schools, Canning Town, E. Copies of specific stion, conditions 
and form of tender from the Architeet to the Education Committee, 
Mr. Wm. Jacques, А.В.1.В.А., 2. Fen-court, Fenchurch-strecet, 
London, Е.С. Tenders to the Education Department, 95, The 
Grove, Stratford, E., by 6 p.m. Dee. 4. 


The directors of the NorvH-EASTERN RAILWAY invite tenders for 
stores during the six or 12 months from Jan. I, 1912, including tele- 
graph apparatus, telegraph wire and line stores. Tenders to the 
secretary, Мг. В. Е. Dunaell, York, by 9 a.m. Nov. 21. 


BIRMINGHAM Electric Supply Committee require tendera by noon 
Dec. 4 for the erection of a new sub-station and alterations to another 
sub-station. Forms of tender from Mr. A. Rowse, 117, Colmore- 
row, Birmingham. 


SrovRPORT Council require tenders by noon Dec. 6 for the lighting 
of the district by electricity or gas for one year or three years. peci- 
fication, &c., from the Clerk of the Council. 


Salford Corporation invite tenders for two 1,000 kw. direct- 
ourrent turbo-generators. Tenders to the Town Clerk by 27th inst. 


Dusiin Waterworks Committee require tenders by 11 a.m, 
Nov. 21 for electric lighting and fire signslling apparatus for the new 
fire station in Thomas-street. Specification from the City Electrical 

engineer, 


BraAckroor Electricity and Tramways Committee require tenders 
by 1 p.m. Nov. 29 for supply of a 1,500 kw. steam turbo-alternator, 
в barometric condenser and an 800 kw. mixed pressure steam turbo- 
generator. Specifications from the General Manager and Engineer, 
Electricity Works, West Caroline-street, Blackpool. 


SwINDON Corporation want tenders by noon Nov. 22 for supply of 
250 kw. Diesel oil engine generating set, accessories, switchgear, &o. 
Specification from the Borough Electrical Engineer. 


Yorkshire (West Riding) Electric Tramways Co.. WAKEFIELD. 
require tenders by Nov. 30 for 12 months’ supply of stores. including 
electric lamps, fittings, &c., cables and wires, insulating materials, 
tapes, overhead fittings, paints, &0, Schedules from the Central 
Offices, Belle Isle, Wakefield. 


NarrER (N.Z.) Corporation want tenders by 4 p.m. Feb. 7 for over- 
head work and supply mains, power station, ear shed and repair 
shop equipments and tramway rolling stook. Specifications may be 
seen at 73, Basinghall-street, E.C. 


Tenders are invited up to Nov. 29 for one portable hand-driven 
desiccating plant and binders, sleeves, &c, to Postmaster-General’s 
Department in S. AusTRALIA; up to Nov. 28 for supply of 
ebonite earpieces, oalculagraphs and brown stoneware insulators ; 
up to Deo. 5 for resistance coils, portable ammeters, quadruplex 
resistance sets. protectors and magneto switchboards; ала up to 
Рес. 12 for ebonite earpicees, telephone cord, bronze and copper 
wire, Bleeck-Love cells, &c,, and telephone material to the 
Postmaster-General’s Department in Victoria; up to Dec. 11 for 
the supply of 4 nauts submarine telegraph cable to the Postmaster- 
General's Department in HoBART (TASMANIA), and up to Dec. 20 for 
thesupply of one branching multiple magneto switchboard at 
Broken НШ to the Postmaster-General’s Department in NEw 
Sour WALES. Specifications, &c., miy be obtained from the 
Commonwealth offices, 72, Victoria-street, London, S.W. 


The Metropolitan Water and Sewerage Board, Albert-street, 
BRISBANE, Queensland, want tenders by noon Jan. 30 next for 
supply and ereotion of one, two or three complete units, each oon- 
sisting of power generating plant and pump or pumps to lift not less 
than 6,000,000 gallons per day. Particulars from the Secretary, and 
forms from the Agent-General for Queensland. | 


Tenders will be received at the Lighting and Water Offices, BREMEN, 
on Nov. 27 for the supply of а 150 kw. alternator. 


Tenders will be received by the Prussian State Railways Depart- 
ment, PATERBORN (Germany), on Dec, 5 for three electric travelling 
cranes, f 
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MONTEVIDEO (Urvavay) Port Authorities require tenders by 
3 p.m. Feb. 6 for supply of 13 electric cranes and 600 metres of steel 
rails. Specification (in Spanish) may be seen at 73, Basinghall- 
street, London, E.C., where a list of agents at Montevideo may also 
be obtained. 


Tenders will be received up to 6 p.m. Dec. 15 at the Stadtmagis- 
trat, Banjaluka, Bosnia, for the erection of hydro-electric plant for 
the supply of electric light and power to the town of BANJALUKA, the 
tenders to be for a plant of 1,500 H.P., capable of being increased to 
2.500 H.P., and (alternatively) a plant of 2.000 H.P., capable of being 
increased to 5,000 H.P. Specifications from the Stadtmagistrat, 
Banjaluka. (The contracts will probably be awarded to Austrian 
or Hungarian firms, but the carrying out of the works may entail the 
purchase of some materials abroad.) 


TENDERS RECEIVED AND ACCEPTED. 


Oklh im Corporation have placed an order with the Brush Co. for 
а 1,200 kw. turbo-generat or. 


Yarmouth Education Committee have accepted the tender of the 
Borough Electrical Engineer for auto-transformers and metal fila- 
ment lamps for the Edward Worlledge Schools at £30. 8s. 


Winchester Council have accepted the tender of Stuart & Moore 
for а combined fire alarm and police telephone post at an annual 
charge of £7. 123. for И years. 


Stepney (London) Council have placed an order with В. А. Brad- 
shaw & Son (at £52. 7s.) for six arc lamp columns. 


West Bromwich Council have accepted the tender of Cox-Walker's 
for a Taylor-Scotson automatic potential regulator. 


Nelson Council have placed an order with the United Electric Car 
Co. for two tramcars. 


Colchester Guardians have accepted the tender of Williams & Co. 
for wiring the new wing at £21 and 173. 6d. each for extra lights. 


Barrow Corporation have placed an order with Geo. Robson & Co. 
for coal bunker chutes for £184. 


Stoke-on-Trent Guardians hive accepted the tender of Blackburn, 
Starling & Co. for wiring work. 


Clacton-on-Sea Council have ordered 440 yd. of service cable (at 
£55. 103.) from Johnson & Phillips. 


Зои а mpton Council has accepted the tender of Playfair & Toole, 
at £3,145 for extending the car depot at Portswood. 


Stothert & Pitt have received an order for one 3-ton and three 
1-ton electric jib oranes for the G.W. Railwey goods yards at New- 
town, Cardiff. 


Commonwealth Contracts.—-The Australian Postmaster-General's 
Department have placed the following contracts :— 

Quecnsland.—W. T. Henley's Telegraph Works Co., 3.520 yds. lead- 
covered cable at £360 per mile ; Jas. Campbell & Sons, 1,070 conduits at 
3s. 8d. each, and 864 at 2s. 8d. ench. 

South Australia.—R. Kennedy & Sons, 100 c.i. manhole covers and 
frames £1. 153. each; G. В. Marks, 1.500 conduits at 4s. 44. each, and 
11,300 at 2s. 104. each, and 9.000 pipes at 10d. each. 

Tasmania.—lIndia Rubber, Gutta Percha & Telegraph Works Co., 
4,009 zines, 7d. each, and 2.000 at 1114. each, four condensers £1. 4s. 
each; British Insulated & Helsby Cables, 20 galvanomcters, 32s. (id. 
each, and 8 tons bronze wire. £81. 7s. per ton; Siemens Bros. & Co., 30 
sounders, 25s. each; Western Klectrie Co., 4,000 sleeves at 5s. 9d. per 
100, and 4,000 at 63. За. per 100; Armordluct Mfg. Co.. 5 miles wire at 
£14. 13s. per mile. and 30 miles at £7. 1s. per mile; W. T. Henley's 
Telegraph Works Co., 5 miles wire at £22. 5s. per mile, 5 miles at £12. 15s. 
per mile. and 5 miles at £24. 10s. per mile; Western Electric Co., 1.000 
insulators at 5d. each: Lawrence & Hanson Electrical Co., 1.500 leads 
23. 9d. each, and 30 bells 4s. 4d. each: С. Davis, 3.000 leads, 21d. each ; 
A. J. Тода & Co., 1.000 cells, Is. 94. each. and 250 at Is. 11214, each ; 
Theodore Zwicker & Co., 14 tons sulphide of magnesia £10. 2s. 6d.. 2.000 
sleeves at 10s. per 100, and 2,000 at 9s. 6d. per 100; Bochme & Owen, 
100 coin attachments 24s. each: Dalgety & Co.. 2.000 insulators at 3d., 
and 10.000 at 5d. each ; J. Bartram & Son, 100 bells, 7s. 9d. each, and 
50 telephones £1. 173. each. 

Victoria.— Callender's Cable & Construction Co. 5 miles telegraph 
cable (50 Ib. per mile). £1,180; Gibbs, Bright & Co., 55 tons h.d. copper 
wire. 3.764. 15s. ; Mills & Co., 21,120 earthenware conduits, £2.238. 

Department of Public Works, Victoria.—Gardner. Waern & Co.. elec- 
trical generating plant for State shipbuilding yard, £5.074 ; and Babcock 
& Wilcox, 3-ton electric crane, £1,479. 


BUSINESS NOTICES. 


Messrs. Siemens Bros. & Co. announce that as the greater part of 
their office staff at Caxton House is being removed to new office: 
at their Woolwich works, future communications relating to the 
following branches of their business should. on and after Monday 
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next, be addressed to the company at Woolwich—viz., insulated 
wires and cables, telegraph and telephone apparatus. line materials, 
measuring and testing apparatus, batteries, railway signalling. 
publications and accounts. Telegrams, “ Siemens Woolwich " ; 
telephone, © City 6400 7 (seven lines). 

Мг. J. G. Lorrain, М.Г. E. E... MeL Mech. E.. chartered patent agent. 
his removed from Norfolk. House, Norfolk-street, to Маре Inn 
Buildings, High Holborn, London. W.C. The telegraphic address 
remains `* Lorrain London,” but the telephone number has been 
altered to 6.350 Holborn.” 

Mr. Sherard Cowper-Coles has started private laboratories at 1 and 
2. Old Pye-street, Westminster, which are being fitted up especially 
for electrochemical and metallurgical work, including electric 
furnace work, 

Mesir 0. Edgar Greenwood and J. Kilner Wells, fuel analysts: 
have opened a coal testing laboratory at 25, York-place, Baker- 
street, Lordoa, W. 

Frank А. Moody. John А. James and Alex. Adams. electric lighting 
engineers, &с.. 144, The Promenade, Palmer's Green, Middlesex, 
have dissolved partnership, Debts by Mr. Moody, who continues as 


| Frank Moody & Co. 


Plant for Sale.— Bury (Lancs.) Corporation have for disposal two 
generating sets, each consisting of 350 n.r. Belliss engine direct 
coupled to 250 kw. Siemensd с. dynamo., Full particulars from the 

3 engineer and manager, Мг. 5. J. Watson, electricity works, Bury. See 


advertisement. 

Sale by Tender.— By order of the Receiver. tenders are invited for 
the purchase of the business of the Beck Flame Lamp (Ltd.). at 
present carricd on at Hayes. Middlesex. and comprising leasehold 
premises, plant, machinery. loose tools. goodwill, British and Colonial 
patents, stores and works in progress. Tenders must Бе submitted 
by Thursday. Nov. ЗО, Full particulars may be obtained from the 
agents for the Receiver. Messrs. Wheatley Kirk. Price & Co.. 46. 
Watling-street, London, Е.С. Manchester and Neweastle-on-T yn». 
or from the Receiver, Мг. Edward Dexter. F.C.A. (Messrs. Annan, 
Dexter & Co.), 21, lronmonger-lane, London, E.C. See also an 


advertisement. 

Patent Development.—The proprietor of patent No. 26.590/1905, 
for “ Apparatus for generating and utilising h.t. alternating current 
for the ignition of explosive mixtures in internal combustion engines." 
desires to enter into arrangements for exploiting same in this 
country. Applications to Messrs. Haseltine, Lake & Co.. Chartered 
Patent Agents, 7 and 8, Southampton-buildings, Chancery-lane, 


London, W.C. 

Application for Restoration of Lapsed Patent.—Frank Michael 
Lewis has applied for the restoration of the Patent (No. 4.557/1903) 
granted to him for “ Improvements in or connected with electric 
аге lamps," which expired on Feb. 26, 1911, owing to non-payment of 


renewal fee. , 

Restoration of Lapsed Patent.—An order was made on Oct. 30 
restoring Letters Patent (No. 7,320/1907) granted to Saltpetersiiure 
Industrie-Gesellschaft. (G.m.b.H.) for t Improvements in furnaces 


for the electrical treatment of gases.” 

Imports.—The following are official values of electrical machinery 
material and apparatus imported into this country (а) during 
October, 1911, and (b) during the current year from Jan. 1 to 
Oct. ЗІ, with the increases or decreases compared with the corre- 
sponding periods of 1910 :— 
| Electrical machinery (a) £90,050 (increase £42.687), (b) £893.055 
(increase £416,425) ; telegraph and telephone cables (a) £30,977 (de- 
Crease £0,668), (b) £300,876 (increase 111.637); telegraph and tele- 
phone apparatus (a) £26,543 (increase £14.966), (Р) £167,178 (increase 
£24,624) ;: other electrical wires and cables, rubber insulated (a) £6,121 
(decrease £353), (5) £71,299 (decrease £79,314); with other insulations, 
(a) £4,188 (decrease £1,107), (b) 30.949 (increase £4,866): carbons (a) 
11.077 (decrease £2,991), (b) £103,791 (decrease £12,164) ; glow lamps (a) 
£28.526 (decrease £26,478). (b) £247,763 (decrease £243,869) : are lamps 
and electric searchlights (a) £240 (decrease £225), (b) £1.846 (decrease 
11.344): parts of are lamps and searchlights (other than carbons), (a) 
&1.272 (decrease £3.791), (b) 80.938 (increase £7,086): primary and 
secondary batteries (a) £4.645 (increase £534). (0) £36.510 (decrease £47). 
Total of electrical goods and apparatus, other than machinery and tele- 
graph and telephone wire, (a) £131,249 (decrease £24,351), (b) £11,43,892 
(decrease £167,287). 

Exports.—The exports of electrical machinery, material. &с. (а) 
during October, 1911. and (^) during the current year from Jan. 1 
to Oct. 31, and the increases and decreases compared with the cor- 
responding periods of 1910, are as follows :— 

Electrical machinery, (a) £171,508 (increase £22,611), (b) £1,425,695 
(increase £135,520) ; telegraph and telephone cables (a) £70,754 (in- 
crease £6,070), (b) £618,308 (decrease £972.384); telegraph and tele- 
phone apparatus (a) £290,950 (decrease £80). (b) £222,068 (increase 
£27,590); oth»r electrical wires and cables, rubber insulated (4) £38,915 


(decrease £2,951), (b) 334.085 (decrease £40,108); with other insulation. 
(a) £52,554 (increase £17,263), (b) £327,088 (increase £52,302); carbons, 
(a) £1.521 (decrease £145), (b) £13,717 (decrease £573): glow lamg» (a) 
£16,435 (increase £3851). (b) $136.15 (1ncrease £29,852) 5 aic lamps and 
aearchlivhts, (a) £1.555 (decrease £243). (5) £15105 (decrease £1924): 
parts of are lamps and searchlights (other than carbons), (a) 1.719 (de- 
crease (£274). (b) £13,860 (increase £77): primary and secondary bat. 
teries (7) £17,040 (increase £5,514), (5) £126,072 (increase £21,438). Total 
of electrical goods and apparatus, other than machinery and telegraph 
and telephone wire, (a) £296,016 (increase £49,837). (b) £2.286.868N 
decrease £994,036). 


BANKRUPTCIES, LIQUIDATIONS, &c. 


In the matter of the Davis Electrical Со, (Ltd.) (in liq.). the ad- 
journed meeting of creditors was held last week, when the committee 
of inspection reported that it had been anticipated that some definite 
proposal would. probably be before the adjourned meeting of eredi- 
tors, but regret was expressed that по such offer was forthcoming. 
It was decided by an informal resolution that some of the principal 
trad? creditors should consider the question of presenting a petition 
for the compulsory winding up of the company. 

From the statement of affairs just issued it appears that there is a 
deficiency as regards debentures of £427. 143. 94. Stock-in-trade is 
estimated to realise £1301, 8s.; goodwill, debentures, fittings, &c., 
stand in the books for £1.508. Lis. 6d., and are expected to realise £120. 
There are good book debts estimated at £1400, and other assets bring 
the total to 42.933. 5a. 34.. against which there are preferential creditors 
for rent and taxes £37. 12s. 104. The total liabilities are £3,315. 18. 10d. 

The liquidator stated that an offer of 2s. 6d. in the £ had been men- 
tioned, but it had not gone beyond that. Mr. Rook, à member of the 
committee, argued that the matter was one where the debenture- holders 
might well take 10s. in the £ and the creditors 10s. After discussion a 
resolution was passed that the appointment of Mr. Cortield as liquidator 
be not confirmed, several creditors insisting that the matter was one for 
compulsory liquidation, and Mr. Rook observing that the circumstances 
demanded that those engaged in the electrical trade should. go deeply 
into all matters incidental to the formation and trading of the company. 

We consider this course most desirable in the creditors’ interest. 

Wm. В. N. Gard, electrician. lately trading at Orchard Electrical 
Works, Orchard-street, Canterbury, has been adjudicated bankrupt. 

The public examination of Wm. F. Flint. electrical engineer, Hull, 
took place on Monday. 

Debtor said he commenced business as an electrical engineer т August, 
1903. His business had been a failure from the first, because three 
months after commencing it he was in want of capital He borrowed 
from his father between November, 1908, and June 19 ]ast, £750. 
He attributed his failure to losses on contracts, keen competition and bad 
debts. The examination now closed. 

A mecting to receive an account of the winding up of the Electrical 
Works & Development Co. (м vol. liq.) will be held at 52, Grace- 
church-street. London, E.C., on Dec. З. 

А meeting to receive an account of the winding up of Broadstone 
(Ltd.) (formerly owners of Fleetwood Electricity supply undertaking) 
will be held at 107, Cannon-street, London, E.C.. on Dec. 13. 


The publie examination of Wm. H. Howard (lately trading as the 
Holborn Electrical Со.). Featherstone-buildings. London. W.C., will 
take place on Dec. 21 at Bankruptey-buildings. London, М.С, 

Imeson. Finch & Co. (Ltd.), Bridge-road. Stockton-on-Tees. is 
being wound up voluntarily. and Mr. T. В. G. Rowland. Victoria 
Buildings. Stockton-on-Tees, has been appointed liquidator, 

A meeting to receive an account of the winding up of the Howe 
Electrical Engineering Co. (Ltd.) will be held at 7, Victoria-street, 
Liverpool, on Dec. 14. 


COMPANIES' MEETINGS AND REPORTS. 


ааа V— 
Eastern Telegraph Co. (Ltd.) 


Tne seventy-ninth orlinary general meeting was held on Wednesday, 
under the presidency of Sir Jous Wore Barry. K.C.B. | 

The SECRETARY (Mr. А. В. Hardie) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN said : Gentlemen, the gross revenue for the half- 
year under review amounted, in round numbers, to £672,300, against, 
for the corresponding half-year of 1910, £664,500. or an increase of £7.800, 
Messages and other receipts have not varied to any great extent, the half. 
year to June, 1911, showing a small increase of about £500 as compared 
with the corresponding period of 1910. The amount received for 
interest and dividends on investments, &c., shows an increase of £7,300, 
I may here state, with satisfaction. that the total gross revenue for the 
half-year under discussion is the highest we have received for many уеатз; 
in fact, it has, ] think, only once been exceeded, and then very slightly. 

The total expenses for the half-year amounted to £291,300, against, for 
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the half-year to June, 1910, £283,800, increase 87.500. Tne chief item 
of increased expenditure relates to our stations,which is £13,809 more than 
for the corresponding half-vear of 1910, and is chiefly due to an increase of 
£8,700 in salaries and wages, caused by automatic promotions and a 
slight augmentation in the number of staff, and to a readjustment of the 
method of payment for overtime and Sunday duty performed by the 
station staff at home and abroad, by which they materially benefit. 
Maintenance of instruments has also increased by £3,300, which is mainly 
due to the supply of new and improved apparatus which will still further 
increase the carrying capacity of our cables and give greater accuracy. 
Other items included in this abstract show minor increases, while others 
show reductions, the total increase under the abstract b»ing, as stated, 
513.800. Against this increase there is a reduction of £5,000 in the 
expenses of negotiations, there having been some special expenses on 
this account in the half-year to June, 1910. while the ex penses attending 
maintenance of cables are also less this half-year by £1,709. Tne nett 
result of the half-year’s working is practically the same as that for the 
half-year to June, 1910, there being a difference of only £289 in the nett 
profit when comparing the two half-yeara, and the result shown may, I 
hink, be considered satisfactory. 

. When I last had the pleasure of addressing you I mentioned tnat the 
time was approaching for strengthening our cable system in the Mediter- 
ranean and elsewhere, and in furtherance of this object we have decided to 
lay an additional cable between Gibraltar and Egypt, touching at Malta. 
Tne cost of this additional eable, about £400,000, will be charged against 
the general reserve fund, as has been done under similar circumstances 
in the past. 

You will see from the accounts that there is a sum of £24,492 charged 
in respect of a bonus paid to the staff. The Directors of the Associated 
Companies, acting together, decided to celebrate the Coronation of His 
Majesty King George V. by granting a bonus of one month's pay to every 
permanent employé of the staff ashore and on board ship who had been 
in tho service of the Companies, and in receipt of either salary or wages, 
for at least one year prior to May 31, 1911. Apart from the special 
occasion of the Coronation, the Directora were much pleased to be able 
to confer this benefit on the staff, to mark their appreciation of the loyal 
services which the employés have always rendered. to the Associated 

'ompanies. In dealing with all questions affecting the welfare of the 
staff, your Directors have always given the fullest consideration to any 
reasonable representations which the staff may desire to place. before 
them, and when we arə satisfied that such appeals are justified by the 
cireumstanees of the cass, tho matter is dealt with in as liberal а spirit as 
is consistent with tho proper interests of the stockholders. Tats policy his 
engendered that good feeling which I am glad to say has always existed 
between the staff and the Directors. In granting the additional benefit of 
the bonus we felt confident that our action in allowing the staff to share to 
some extent in the prosperity of the Company would receive the hearty 
approval of the stockholders. (Hear. hear.) After providing for this and 
the usual intorim dividends, we have been able t» make a subst intial con- 
tribution of 2150.000 to the general reserve fund, and t» carry forward 
a balance of £49,000. Tae general and other reserve funds now amount 
to £2.452,009, after setting aside £250,000 аз a provision on account of 
investment fluctuations. You will observe that we have not added any 
further sum this half-year to the amount already provided, the figure of 
£250,000 being considered ample having regard to the estimated reduction 
in the market value of our reserve fund investments as at June 39, 191]. 

When I last addressed you I referred to the proposal of the British 
Post master-General for the introduction of a reduced rate for telegrams 
in plain language, and said that our Associated Companies hid agreed 
to the proposal in principle. Since that date this proposal has taken 
definite shape, and it is expected the Postmaster-General will shortly 
mak» a statement on the subject. I also mentioned the subject of a loan 
t» th» Imperial Chinese Telegraph Administration to be made by the 
Eastorn Extension and Great Northern Telegraph Companies. As the 
East^rn Company is a party to the traffic agreements between th? Imperial 
Chines? Telegraph Administration and the Companies mentioned, we 
have taken our proportionate share in the transaction to the extent of 
£125,000. "rae repayment of this advance is secured by moneys due by 
the three Companies to the Imperial Chinese Telegraph Administration. 
] now move the adoption of the report and accounts. 

Таз VICE-CHAIRMAN and MANAGING DIRECTOR (Sir John 
Denison-Pender, K.C.M.G.) seconded the resolution. 

Мг. С. D. STACEY: Mr. Chairman, the shareholders have every 
reason to be proud of the manner т which the Directors have built up the 
Associated Companies by their painstaking care and sagacity. and it is 
with something like trepidation that I am about to convey to the Board a 
friendly hint in the interests of both owners and employés. Speaking 
gencrally, those who join our service make it their permanent career, and 
having been myself in the service abroad for 12 years, I have Jong thought 
as to whether means could not be devised which would give each member 
of thy staff, down to th» humblest able ззатли or doorkeeper, a morc 
individual interest in the welfare of our Company at all points. We are 
happily free from the general and remarkably spreading unrest which 
pervades the ranks of wage-earners througnout the world—an unrest 
which, in the opinion of competent judges, can only be met by som? 
system of co-partnership. The lat? Sir Georg? Livesoy used to say that 
the joint-stock principle seemed formed for th^ introduction of co. 
partnership, so that the interests of shareholders. directors, th staff and 
the public might be one.  Profit-sharing is good, but it can never have th> 
far-reaching effect of even a modest system of gradual co-parinership 
in leading every member of the staff t» be jealously solicitous of econo- 
mical working and of everything that relates to the common interest. И 
1 thought the effects of introducing this principle into the cable service 


would be inadequate I should altogether hesitate to bring the-matter 
forward, but all available experience shows, on the contrary, that a well- 
thought-out method effects pecuniary saving to employers and, in addi- 
tion, induces such harmonious co-operation and effort for the mutual 
interest as, in the nature of things. cannot be attained in any other way. 
In fact, co-partnership which does not result in a direct gain to 
employers is а self-confessed failure. According to the “ Board of Trade 
Labour Gazette," up to June last there were 76 firms which were known 
to have introduced co- partnership as well as 62 which practised profit- 
sharing. I am very anxious to be brief, but perhaps may be permitted 
one illustration. Since a well-known firm decided to give their staff а 
percentage on salaries equal to the dividend paid, whenever an employé 
goes out to tea and does not turn down the gas he is t ragged 7 by the 
others. И is evident that such a spirit running all through the service 
would have most important results. Tne amount involved in our case 
would not Ба as large as might at first be thougnt. If it were started ona 
5 per cent. basis, increasing 1 per cent. per annum to 7 per cent., the 
initial charge, according to the schedules in the report, would be about 
£14,000, or less than onc-tifth of 1 per cent., on the capital of the Company. 
I am expressing not only my own strong view, but that of others more 
competent to judge, when I say that. given the inducement, men at the 
Company's stations and on its ships could suggest economies and con- 
serve stores, &e., which would bulk large in their total effect, especially 
seeing that the apparatas and material necessary for working the service 
are very costly. Taney would see also v hat they could do without in their 
indents, which would mean much. И is not for me to suggest methods, 
but if. after careful consideration, the Directors should entertain the idea, 
they would know how to work out a method which would make for the 
welfare of the Company and the well-being of the staff. I would only 
venture to remark, that, at first at all eventa, the staff should b» encou- 
raged to invest the whole of such profit-sharing sums as might in the 
wisdom of the Board be granted in the stock of the Company. Та? habit 
of systematic saving. once formed, takes care of itself. Such a scheme 
may take time— perhaps yeara—before it is introduced, but the prin- 
ciple of profit-sharing and co-partnership is making steady headway and 
will undoubtedly come in time. It should not be forgotten that the cost 
of living abroad has increased very much, and this increase presses very 
heavily on our poorer employés, such as locals, who aro frequently driven 
to reside in the native quarters, which is undesirable, if only for sanitary 
reasons. May I finally say that whenever th's system is introduced it 
will be too late to benefit the older men—those nearing the retiring 
period—but for these latter the proprietors feel that the sympathies of the 
Directors are assured. 

ne CHAIRMAN: E will first pat the resolution. Tats was carried 
unanimously. We have all been interested in the remarks of Mr. Stacey 
on co-partnersh'p, and, as he says very truly. the idea is in the air. If 
any development of that principle is seen hereafter to be applicable to 
the work of the Telegraph Companies, I am quite sure that the Board 


will give every consideration to it; but, at the same time, I should Ike 


to say that these Companics—the Associated Companies—have already 
gone a very long way towards interesting the staff in the success of the 
Companies, and 1 think there is no greater example of that fact than that 
which is before this meeting of the bonus we have givcn in every grade, 
high and low, throughout the whole of the staff of the various Associated 
Companies. If our Company had not been a prosperous one, it could 
not have undertaken such an arrangement. In the same way, also, the 
Board have always endeavoured to consider, as Г have said in my opening 
remarks, in the most liberal spirit they can, the conditions under which 
the staff execute their work in various parts of the world : and from time 
to time it has been my duty to point out how the increase in the ex penses 
has been constant and regular as the cost of living has increased in 
different parts of our system—in some place more, in othera lesa: but 
in all these ways I think that in this particular Company one may almost 
say that there is a co- partnership existing already. I will only go at the 
present moment so far as to say that if any general system of co-partner- 
ship in the great commercial undertakings of the kingdom can be worked 
out, these Companies will give it every consideration. I do not, however, 
th'nk they are quite in the same position as the great manufacturing or 
contracting enterprises in Great Britain. Our staff is scattered, and in 
all parts of the world. and although we look to them to do the best they 
can in the interests of the Companies (and I am proud to say that they 
always do give the Companies their most cordial help and devoted 
service). yet it is a different sort of idea from a co-partnership in such an 
undertaking as a gas works, like the late Sir George Livesey's. 1 have 
myself been almost а preacher of co. partnership, and therefore I agree 
with a great deal of what Mr. Stacey has said. For the moment all I can 
say is that the matter shall have the consideration of the Board when 
something definite seems to have been evolved by some of the great 
commercial companies of Great Britain. 

Resolutions wer» afterwards passed re-electing the retiring Directors, 
Lord Allerton and Mr. J. С. Denison-Pender, and the auditors, Messrs. 
Deloitte. Plender. Griffiths & Co. and Messrs. Welton, Jones & Co. 

A vote of thanks to the chairman, directora and staff at home and 
abroad terminated the proceedings. 


Eastern Extension Australasia & China Telegraph Co. (Ltd.) 


The seventy-sixth half-yearly ordinary general mecting of this Com. 
pany was held on Tuesday, Sir Jous Work Barry, K.C.B., presiding. 

The GENERAL MANAGER and SECRETARY (Mr. Е. Е. Hesse) re: 
the notice calling the meeting and the auditors’ report. 

The CHAIRMAN said: Gross r>ceipts for the half-year amounted іп 
round numbers to £329,000, against £344,000 for the corresponding period 
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of 1910, showing a decrease of £15,000, which is not surprising, seeing that 
in the first half of list year thers was an increase of £54,000, duc та larg 
measure to the rubber boom, which was then at its height. The reduction 
during the past half-year is almost entirely in the Straits region, whore tho 
principal rubber estates are situated, th* other positions of our system 
showing increases. Гас vorking and other expenses amounted in 
round numbers to $151.009, against £152,000 for the corresponding 
period of 1910, showing a small deerease, due to maintenance of cables 
having cost about £5,009 less than in the corresponding period of 1910. 
This more than compensated for the increased expenditure in connection 
with hierher foreign service and other allowances, which, as I explained at 
the last meeting, your Directors had found It necessary to grant to.the 
staff owing to the cost of living in the Straits region having so largely 
Increased in recent years. The not protit for the half-year was roundly 
£149,000, and, after adding £27,000 brought forward from the previous 
half-year, there remained an available balance of $176.090. The usual 
quarterly interim dividends of 2s. 6d. per share, or at the rate of 5 per 
cent. per annum, have been paid for the past half-year, and £50,000 has 
been transferred to the general reserve fund, leaving a balance to be 
carried forward of 651.693. When last addressing you I referred to the 
proposal of the British Postmaster-General for the introduction of a 
reduced rate for deferred telegrams in plain language, and I explained 
that our Associated Com panies were agreed to this in principle. Since that 
time the proposal has tiken definit- ship». and the British Postmaster. 
General will doubtless shortly make an official announcement on the 
subject. With regard t» our position. in China, the revolution has 
seriously affected the Chinese telegraph service, and most of the land lines 
in th» North of China have been and ar^ still interrupted. Our cables to 
the Treaty ports and the land lines worked by this Company and tho 
Great Norithera C». between Poking. Чеп án and Taku continue t» carry 
the int raational traffic to t» satisfaction of all parties. The station has 
Naturally been one of anxiety, not altogether free from danger in some 
plices to our st ff. who are ably and zealously carrying out their duties 
under trzing cir-umsttaces. E now move the adoption of the report and 
accounts. 

Тае MARQUESS OFT WEEDDALE. K.T., seconded the motion, and 
no shareholder rising, the motion was carried unanimously. 

A hearty vote of thanks to the Chairman ‚ Directors and staff at home 
and abroad brought the proceedings to a close, 


Western Telegraph Co. (Ltd.) 


Tue seventy-sixth ordinary general meeting was held on Wednesday, 
Sir Jons Wor.rk BARRY, K.C.B.. in the chair. 

Tne SECRETARY (Mr. Е. Steer Hodson) read the notice convening 
the meeting. 

The CHAIRMAN said: We are again able to submit what 1 think the 
shareholders vill consider a satisfactory report and statement of accounts. 
The message revenue for the half-vear ended June 30th last shows an 
Increase of nearly £10,000 over that of the corresponding period of 
1910. In making comparisons of the message receipts it must be borae 
in mind that th^ tariff with the River Plats and West Coast of America 
was reduced on June 1, 1910. by 75 eentimes per word, and on March 30th 
last by a similar amount for telegrams with Brazil. It is also to be 
remembered that the German cable from the Canaries to Pernambuco 
has been in operation since March 29th last. Tae improvement, in spit? 
of the above circumstances, is not due to any exceptional cireumstance. 
but apparently is in consequence of the steady inereas? in trade and 
commerce in South America, 

With regard to the current half-year to date there is a small decrease in 
revenue due almost entirely to a slightly lower exchange value of the 
Brazilian milreis, During the half-year under review there were in- 
creased amounts derived from interest on deposits, rents and. transfer 
fees to the extent of £830, but interest on investments was lower bv about 
5.000, leaving à net increase in revenue from all sources of about £2.500. 
Tne reduction in the interest on investments was consequent, as I stated 
at our last general meeting, upon the sale of reserve fund investments 
during the year 1910 to meet payments for our new cables, Although at 
present our messige revenue is being maintained at a satisfactory figure, 
In spite of the recent large reductions in tariff, it is accompanied by in- 
creased working expenses consequent upon the extra traffic carried and 
the enhanced cost of living in the countries where our stations are 
situated. "Tho ex penses in London were more by £255 and at the stations 
Abroad by £10,714, Principally under the item of salaries and wages т 
respect of the new station at Buenos Aires, an increased number in the 
"Uff at other places and overtime. Some of our cables between Lisbon 
and Madeira and St. Vincent were interrupted on five occasions, necessi- 
(iting the charter of other cable steamers. More cable was used in re- 
purs, and there is a larger depreciation and insurance of our cable in 
Stock. Providing £16,373. 103. for debenture interest and £1,930. 7s. 5d. 
fir Income tax, there remains £125,898. 5s. 94. Тиз, added to 
E 105. 2d. brought forward from December, makes a total of 

216.174. Ts, lld., out of which вит a bonus has been paid to the staff 
D commemorate the Coronation of King George V., amounting to 
£8.613. 33. 6d. A quarterly interim dividend, amounting to £31,189. 10s., 
vis been paid, £140,000 has been transferred to the general reserve fund, 
and £10,000 to the land and buildings depreciation fund. The directors 
now recommend the declaration of a final dividend of 3s. per share, 
making, with the interim dividends, a total dividend of 6 per cent. for the 
vear, also the payment of a bonus of 9s. per share, both free of income 
tax, which together will amount to £51,982. 10s., leaving a balance of 


41.389, 12s. 54. ty be carried forward. 


The shareholders will periaps have learacd from newspaper reporta 
published recently that a decision has been given in the Brazilian Federal 
Court in the suit brought. by the Company for the annulment of the 
Goverament decree authorising the laving of submarine cables along the 
coast of Brazil, which we consider would, if сатса ont, infringe the rights 
and privileges which were granted. to our company. "bhe judge dis. 
missed the eass, considering that the decree is at present a mere authorisa. 
tion. and on the ground that if contains the express reservation of the 
г Из of third parties, who, in the words of the judgment, ** cannot he 
and are none other than the Western Telegraph Company." The judge 
also stated that it is open to the Company to take fu rther proceedings in 
the defence of the rights secured hv its contract in the event of these being 
Ignored or violated by the carrying out of the decree. I now move the 
adoption of the report and accounts and the declaration of the dividends 
therein set out. 

Jas DEPUTY.CHAIRMAN (Sir John Denison.Pender, K.C.M.G.) 
seconded the motion, which was carried unanimously, 

Ти? re-election of the retiring Directors, Sir J. Wolfe Barry, Sir J. 
Denison. Pender and Mr. Francis Alexander Johnston was then approved, 
and the retiring auditors were re-appointed. A coridal vote of thanks 
to the Chairman, Directors and staff brought the proceedings to a close, 


Saas аы ыы 
West India & Panama Telegraph Co. (Ltd.) 


Тат sixty-ninth ordinary general mecting was held on Wednesday, 
Mr. WALTER В. Kivasrorn presiding, | 

Tne MANAGER and SECRETARY (Mr. R. T. Brown) read the notice 
calling the meeting and the auditors certificate, 

The CHAIRMAN said : As I ventured to predict at our last meeting, 
we have had a satisfactory half-year. On the income side there is an 
increase of £3,795 ; on the expenditure side an increase of £604. Nome 
of this increased expenditure represents the cost of renewing instruments 
and maintaining land lines. two items which in the nature of things are 
always somewhat fhictuating., One increase was incurred. by а visit 
which we instructed Mr. Morrell, our general superintendent in the West 
Indies, to make to our stations and to report to us about them. The cost. 
of repairs to our cables is £832 less than in the corresponding. period, 
Traffic receipts are &3.729 in excess of those in the corresponding period. 
The total tigures show that, including interest on investments and the 
amount brought forward from last half-year, we have an available bal. 
ance of £24,719. Having regard to the great im portance to us of main- 
taining our cables, which, as | may remind you, are no less than 22 in 
number, in a state of thorough efliclency, we wished for a long while to 
increase our reserve fund. but unfortunately we could not see our way 
to do this while the dividend on our preference shares continued to be in 
arrear. A year ago, when at length those arrears were cleared off. and 
we were also able for the first time in 10 years to pay a dividend to the 
ordinary shareholders, you may remember that we at once placed 
£1.000 t» reserve. To-day as we have fortunately a larger sum at our 
disposal we think it right and prudent policy to strengthen the reserve 
with something more substantial. (Hear, hear.) After placing £3,500 
to reserve we can still carry forward $2.525. 1t will give you great satis- 
faction to know that the total depreciation of cur investments in the 
reserve fund is only about £3.400—(hear, hear;—or to be very precise 
£4. Зн. 8d. percent. of their original cost. I now move the adoption of the 
report and accounts, 

Mr. HENRY HOLMES seconded the motion, which, after м «hort dis- 
cussion, was carried unanimously. 

A hearty vote of thanks to the chairman, directors and staff at home 
and in the West Indies concluded the meeting. 


кешр ыша аз te 
Amazon Telegraph Со. (Ltd.) 


The seventeenth ordiniry general meeting was held on Tuesday, under 
the prosidency of Mr. GEORGE Kerra. | | 

Tho SECRETARY (Mr. Edmund Petlev) having read the notice calling 
th^ meeting and the auditors? report, 

Tne CHAIRMAN said: Gentlemen, the report and accounts show a 
very remarkable increase in the Company's business for the year under 
review. The unprecedented rise in the price of rubber, which took place 
during the first half of last year, led to a great increase in the rubber trade, 
and business generally on the Amazon, in which the duplication of our 
main cables enabled the Company to fully participate. Toere was also an 
exceptional increas? in official and other traflic in connection with the 
political troubles which took plaice in Manos during October last. 
Altogether it has been an exceptional year which is not likely to recur. 
Tho traffie receipts show an increase for the year of 46 рог cent. and the 
total revenue, including subsidy and interest on th^ year's cash balances, 
comes, out at £118,525. or £31,963 more thin it did the previous year, 
5x penditure at stations shows an increase of £1,280 and in London £168, 
both attributable to the larger traflic. Maintenance of cables has in. 
creased £2,126. Rio expenses ary £1,091 higner, and some н Mein 
show increases all due to the special circumstances of th yara Pre Ps 
Altogether working expenditure comes to £54,945, ог £5.023 sae : d 
the preceding year. £15,009 is provided for debenture odd т 
£15,000 is carried to reserve, аз arranged for when the new е г. u г 
were issued. After clearing off the debit balance of iE d кү 
forward from last year's account, the Directors are n a Ae ium » 
mend the payment of a dividend of 4 per cent. on thes ane a al, 
carry forward a credit balance of £5,669 to next du кү |t SE geuri 

Gentlemen, I congratulate the shareholders upon the resu 1 
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business. We have been able to establish a reserve for the renewal and 
maintenanee of the cables, and to provide for the payment of a dividend, 
the first time in the existence of the Company. [t is now over sixteen 
bears since this undertaking was initiated, and I think the Company 
deserves well of the Brazilian. Government for the sacrifices tts share- 
holders have made- dtiring all these years in order to establish cable 
communication along the river Amazon, which has already bren of 
immense benefit to the Government and publie of the Amazonas. [Et has 
been a work of great difficulty. The laying of the first cables was only 
just completed when they began to break up and disappear. All en- 
deavours to recover and repair them proved futile, and the whole cable 
in the main river had practically to be re-had along the side banks and side 
waters, in many parts again and again, before the system was completely 
restored, Since then the communication has been well maintained, 
except during the periodical fall of the river from June to November, 
When the cables still continued to suffer from the forces of the river. 
especially from landslips in the banks, and had to be repaired, causing 
serious delay and interruption to the communication, which it was im- 
possible to obviate with a single line of cables, but which happily has 
now been successfully removed by duplication. The duplication of the 
main cables was fully completed in Mareh last. and the expenditure 
incurred during the year under review amounts to £28,244, which has 
been charged to the capital account. The total cost of the new cable, 
not including the section between Amatary and Manaos which was laid 
in 1405, comes out at £171,013. The exceptional high price of the rubber 
used in its manufacture greatly increased the cost, but happily this has 
been more than returned to the Company by the increased revenue due to 
the same cause. The whole work of laying was most successfully carried 
out by our able manager, Mr. Nosworthy, and the staff of the ©“ Viking.” 
to all of whom L have now the pleasure of ex pressing our appreciation and 
thanks for the great service they have rendered the Company. As the 
greater part of the new cable has been laid in side waters too shallow for 
our present repairing steamer to enter. especially during the low river 
season, when the cable is most liable to interruption, it has become 
necessary to make special provision for its repair, and we are having a 
small steamer built of very light draft for that purpose, which we expect 
will be ready to proceed to the Amazon about the end of the year. 

The outlook for the current year from traties, owing to the low price of 
rubber, is not so good, but it is better than the year before last. Much 
depends upon the activity of business during the rubber season about to 
commence. I now move the adoption of the report and accounts, 

The resolution was carried unanimously, and the dividend having been 
approved and the retiring auditors re-elected, а vote of thanks to the 
chairman and directors terminated the proceedings. 


BUENOS AYRES LACROZE TRAMWAYS CO. (LTD.)—The report for the 
year ended June 30 states that the gross receipts were 84,681,320. against 
83.820.518, while the net revenue was SI.835,368, against. $1,500,234. 
After deducting amounts paid for amortisation and debenture interest 
there remains $1.482.944, which the directors propose to distribute as 
follows : 5 percent. to reserve (873,989), 5 percent. to direet ors (873.989), 
5 per cent. to the syndic (87.399). 813.000 to accidents fund, S306,568 to 
special fund for renovations, 8911,000 to shareholders, leaving $96,898 to 
be carried forward. 


CORDOBA LIGHT, POWER & TRACTION CO. (LTD).—The report to 
Sept. 30 states that the balance after meeting all charges js £19,954, 
added to £8,202 brought forward. The directors recommend a dividend 
at the rate of 4 per cent. (less tax). The balance forward is £9,220, 
The conversion of the tramways to cleetric traction has proceeded satis- 
factorily, and at the end of September 26) miles of track had been con. 
verted, of which nearly 17 miles were in service, Another 11 miles has 
since been opened, and а further important section (in the San Vicente 
district) is expected to be completed during the current month. 


ELECTROLYTIC ALKALI CO. (LTD).— Col. W. L. Pilkington, who presided 
at the mecting on Tuesday, said the past year had been one of great 
anxiety for the board and management, and the directors deplored the 
unsatisfactory and unforseen results which the accounts disclosed. For 
cight out of the twelve months the market price of bleaching powder, 
although still low. was higher than it had been for several years past, but 
that advantage was practically wiped out by the lower prices for caustic 
кода and soda crystals. The drought, labour troubles and other things 
had affected the output. In consequence of the fall in prices it had be. 
come Imperative to effect economies, and one of these had been effected 
by increasing the plant so as to cheapen the cost of production, and the 
directors also considered that a material benetit would accrue from the 
introduction of new processes, 
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NEW COMPANIES, 
CARBURETTERS (LTD.) (118,361.)—Reg. Nov. 2, capital £20,000 in 18. 


shares, to саггу on the business of electric and general engineers, manu- 
facturers of and dealers in motor cars. &c., and to adopt ап agreement 
with А. Downs and the Ultramar Developments (Ltd.). First directora, 
Е. Boor, О. P. Gray, C. Wellington and J. Wright. Reg. office, 4, 
Tokenhouse-buildings, Moorgate-street, London, E.C. 


CRISP ENGINEERING CO. (LTD.) (118.479).—Reg. Nov. 9, capital £500 
in ls. shares, to carry on the business of mechanical and electrical 
engineers, tool makers, machinists, manufacturers of and dealers in 
advertising machines, &е. Private company. First. directors W. В. 
Crisp and W. Turner. 

ECONOMIC PACKING CO.(LTD.) (8.047). —Rep. in Edinburgh Nov. 7. 
Capital £5.000 in 4.500 cumulative preference shares of £1 each and 10,000 
ordinary shares of Is. each, to acquire inventions and patent rirhts of 
А. А. Brown, relating to boxes and packages for carrying electric lamps, 
Incandescent gas mantles. &e. Private сотрапу. First directors А. А. 
Brown, А. Glen and M. Steel. Reg. Office: 65, Bath-street, Glasgow. 


ILLUMINATED ADVERTISING SCREENS CO. (LTD.) (118.527).— Hg. 
Nov. IL, capital £1,000 in £I shares (200 10 per cent. cumulative prefer- 
ence). to carry on the business indicated by the title; and that of advertis- 
ing contractors and agents, бе. Private company. First. directors: 
E. J. l'otoonchie, J. F. Brister and M. Tanverding. 

RETIA MINING, POWER AND RAILWAY CO. (LTD.) (115.306.)— Rey. 
Nov. 3. capital £300,000 in £I shares, to carry on the business of miners 
metallurgists, railway constructors, electric works, бо, and t» acquiro 
land, &e., in. Austria and elsewhere, First directors, L. Y. Held, W. 
Gosling and B. 1. Evans. 


MORTGAGES AND CHARGES. 
ELECTROMORILE CO. (LTD. )— Issue on 26th. Oct. of £332. 5s. debentures, 
part of a series of which particulars have already been filed. 
RECEIVERSHIP. 


LEEDS ELECTRIC CO. (LTD.)—Notice of the appointment of С. N. 
Haddon, 64, Park-lane. Leeds, as receiver and manager, on Nov. 4, under 
powers contained in debenture dated Feb. 3, 1911, has been tiled, 


CITY NOTES. 


MEMORANDA (Nov. 16).—Bark rate 4 per cent. (since Sept. 21, 1911.) 
Price of silver, 264. per oz. Consols 78; —78$ for money ; 784-—181 for 
account, Conaols Pay Day, Dec. 1; Stock and Shares Continuation 
Days, Nov. 27 and Dec. 12; Ticket Days, Nov. 28 and Dec. 15; Pay 
Davs, Nov. 29 and Dec. 14; Mining Shares Carry Over Day, Nov. 21. 

Priors оғ METALS (London).— Copper, cash, 57 ; three months, 571. 
Lead, English, 164—162 ; Foreign, cash, 151—158; three months, 
151—155.  Spelter, 262—267. Zin, English, 198—200; Foreign, 
cash, 1973; three months, 183}. ron, Cleveland, cash, 47/5, three 
months, 48/14. 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.)—<A petition for confirma- 
tion of alterations of the memorandum of association necessitated by the 
company's agreement with the Westera Union Telegraph Co., will be 
heard Бу Mr. Justice Joyce on Nov. 28. 


BRITISH ELECTRIC TRACTION CO. (LID. ,— An extraordinary mecting 
will be held on 22nd inst. to confirm resolutions passed on 3rd iust., 
reorganising the capital of the company, &c. 


CENTRAL ELECTRIC SUPPLY CO. (LTD.) —l he 4 por cent. guaranteed 
debenture stock transfer books will be closed from [7th to 30th inst. 
inclusive, 


COMPANIES STRUCK OFF THE REGISTER.— The following companies 
were struck off the Register of Joint Stock Companies on Nov. 7 :— 

Amalgamated Dry Batteries, Edison. Gower. Bell Telephone Co. of 
Europe (registered Sept. 1, 1898), Elmore's American & Colonial Patent 
Copper Depositing Co., Elmore’s Foreign & Colonia] Patent Copper 
Depositing Co.. Elmore’s Patent Copper Depositing Co., Elmore's Wire 
Mfg. Co., South Western Electrical Co. 


ELECTRIC SUPPLY CO. OP VICTORIA.—T his company's tramway and 
lighting receipts for August were £6,248. 


KALGOORLIE ELECTRIC TRAMWAYS (LTD.)—'l'his company's traffic 
receipts for October were £3,251. The aggregate from Jan. Lis £34,779, 


MARCONI'S WIRELESS TELEGRAPH CO. (LTD.)J—At the extraordinary 
meeting on Friday the resolution ( pissed on the 25th ult.) to inerease the 
capita] of the company by the creation of 250,099 new ordinary shares of 
£l each was confirmed. 


PROVINCIAL TRAMWAYS CO.—Tie accounts for the year ended Sept. 39 
show a surplus which admits of a final dividend of 104. each on the ordi’ 
nary shares, making a total distribution of Is. 6d. per share. or 71 рог cent. 
The directors have set aside £10,000 for reserve and depreciation and 
£500 towards writing off expenses of issue of debenture stock. 


STOCK EXCHANGE NOTICBS8.—' [he Stock Exchange Committee have 
been asked to grant quotations to a further issue of £20.000 41 per cent. 
second debenture stock of the County of London Electric Supply (^о. (Ltd.) 
and a further issue of £20.000 41 per cent. first mortgage prior lien gold 
bonds of the Montreal Water & Power Со. 
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ELECTRIC, TRAMWAY AND RAILWAY TRAFFI 
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olvehampen e, 77 ji 33 | = 1| 44 8,025 1,0 
„Wolverhampton бор ” 3 437] - — | 4 | 19,235 t $0 
MM DEOS s : 26. + 83 e eh 
едат...» + 2] 4 | 13216 |+ 58 
Yon WR trams.) В ыз о 46 | 59082 È 284 
23 1079 | -- 88! 44 46.699 '+ 3, 
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(a) Thess comparisons are with the corres 
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SHARE LIST. 


Ü Lnd 
IVI "e ў 
z DE МАМЕ, Wed.  percenr, Divineno | Business 
| | HANDS . Nov. 15. Yietpen. в Nov. 15. 
"am . 
| Electricity Supply. А К mu Lowe 
10 5/0 | Bournemouth & Poole Elec. Su A poo: 
10 муе | Do. 4$ per Cent. Cum. Pref ibi i mt у 12 O Mar, Sep ВА 8 
10 i /0 | Do. брег Cent. Cum. Second Pref. ...... ' 10} 10$} 5 4 AR ey 
St. HA Do. 41 per Cent. Deb. Stock (red.) ...... 101 - 193 4 „Жз о... M 15 
5 4,6 Brompton & Kensington Elec. Sup. Ord... 7] 8l © See is , 102} 
5 36 Do, 7perCent Pref. ....... eese 258^ 2430 SoM т 
St. 22 Central Elec, Sup. Co. 4% Guar. Deb. St-k. 99 102 319 6 t ы, 
; 2 2 pude ru eae City) El. Sup. Co. 34 -4 600 е ree ee? ake 
| 24 Я er Cent. Рге{................. | | А р SIN 
St. | 4% | Do. 4 per Cent. Deb. Stock (red.) 2>.. 94-96 14.3 3 Jm Jus 99 4 
St 4j» Do. 4j per Cent. Deb. Stock (гей... 109. 1024-3 И 
(З. Do. City Undertaking 44% Cum. Pref... 31-4 5100 x p 
5 2/9 Chelsea Electric Supply Ord. ............ 34—44 511 6 | Nu Souls ae 
St. 44% Do. 4} рег Cent. Deb. Stock (red) .... 98 - 100 411 0 Tunc Dec ы x 
10 6/0 СНУ of London Electric Livhting Ord... 124 120 415 0 Feb, Auc 12 12} 
| 10 60; Do. oper Cent. Cum. Pref... 111 12: 418 5 Jan july 124 .. 
| St. So Do Sper Cent. Deb. Stock (тей)... 119 - 123 4 2 9 June, Dec 
St. N Do. 44 рег Cent. 2nd Deb. Stock (red.).. 10! - 104 4 8 0 ja : iy а 
St. : 5% : еу р param El. P.D. 5% Ist Mort. — | | do MER 
ү 8D. а ААС as = 
10! м соу ее Supply Ord. .... eal : ds | 2 2 3 E ра 8H gts 
1 ay Я per Cent. Cum. Pref. .......... - аг, Sep i; 
St. MA | Do. 4} рег Cent. Deb. Stock (re1.) .... 108 - д ^ 2 о nu га v bs 
| St. 44 o| Do. Second Deb. Stock .............. ' 99-102 4 9 6 May i ; = m 
..| «« | Edmundson's Elec. Corp. Ord........... i—t due July = 8; 
Š gas | Ро. Spor Cent. Cum Pret. s.s. 2-2 о ак d 
St. 44% | Do. 4$ per Cent. Ist Mort. Deb. (red).. 82 —85 5 3 0 ^ jul i : 
5 3.0 ' Folkestone Electricity Supply Co. Ord... 4) 5 6 6 O April Oct t is 
5 2/6 Do. 5 per Cent. Cum. Pref. ....... PM 44 S} 526 Mar, ‘Sept | ^ 
$: 14}% Do. 4} Ist Deb. Stock (red) ...... 95 98 413 3 Feb. Ак к las 
5. 4.9 | Hove Electric Lighting Ord. .........06. 6} --7t 660 A il Oct p 
| St. 44% | Isle of Wight Е. L. & P. Co. Deb. Stock . ‚\ 86° 8 5 2 6 ж 2 2 
5 40 | Kensineton & Knightsbridge Ord. ...... | 0-74 6 8 6 Feb, Au i 
| 5 б%о Do. 6 per Cent. Ist Pref. ............ ' 589-5 5500 Jan, Ушу ‚| и 
| St. 4% | Do. 4 рег Cent. Deb. Stock (red.)...... ' 91-93 4 6 0 T | ee 
| St. 4% | OPERAE Knetbe. Co. & Notting Hill | | ji | 
| ; . (Joint Station) 4% Deb. Stock tred.).. 24 і . 
St. | 4}°o Kent Elec. Power Co. Irred. Deb. Stock | & - $i 5 i о neues ics | is 
3 ! 2í, London Elec. Supply Ord. .............. 11 2 3 0 о Mar Se f pae 
5 3.2 | «Do, брег Cent; Prete ежа at. 4i 6 8 0 Mar Sent И, А 
St. 4%; Do. 4 рег Сети. Ist Mort. Deb. ........ 89 92. 480 Jan July 9! -; 
5| 29 | Metropolitan Electric Supply Ord. ...... 341. 4] 6 13 4 Арт Oct 3H 5 
5 231 Do. 4} perCent. Сит. Pref. .... 0... 41-4] 417 O Jan, July |. = 
St. 4}°% Do. 4} per Cent. Deb. Stock Ist Mort...' 101 —106 4 7 0 June De- ‚ 041 ., 
St 3}% Də. 3} per Cent. Mort. Dəb. Stock red.)| 841-87} 4 1 6 Jan ‘July 86 .. 
u 44% , Midland Elec.Corp.forP.D.4} ist Mort.Debs 964-98) 412 6 { 4 | 2. DG 
5 20. Newcastle Elec Supply Ord. (1-50 000 & Dns ts ШЕ 
к, Я + š ) ££ tt tts .. ee 
5 2/6 ‚ Do. 5 рег Сэп+. non-Cum. Pref. ...... | 14 с S e peo Aug re oe 
100 43% ' Do. 4} рег Cent. ist Mort. Deb. ...... 97 --99 412 0 Jan, july MEE . 
102 AC North Metro. Elec. Power Sup. 5 Morts... 99—102 419 6 ^ MUSS : 
1 M | Northam; ton Elec. Lt. & P. Ord......... NE TA 4116 | Feb, Aug | is 
| 1 5% D. БО Pal cacti кы у erus ey tea ан ї®-1А 460 Feb, A ERE к 
|St' 4% | Do. 4% Ра, eene | S — 319 9 оурс дыл 
5 3.0 Oxford Electric Ord. де t xn ы 64 5139 March ans | т 
Lst 49, Do. 4^, Deb: Stock. «siiis 91 —94 45 1! AP Me 
5 59 St. James’ & Pall Mall Elec. Ord. ........ 8 --8} 615 0 Feb, Аш +: 
5 36 |! Do. рет Самі: Рге!. ................ ‚ 6.7 | 500 Feb, AUC я ; 
© St. 341% Do. 3} per Cent. Deb. Stock (red.) кош 85 - 8 4 1 6 Jan. July ex 
5 .. , Smithfield Market Electric Sup, Ота. .... LE Ii Feh. i ue : 
£4 49 | South London Electric Supply Ord..... s 21-3] 6 13 6 April pro 3 2i 
St 5% | Do. 5% Ist Mort. Stock (red) ......., 99 102 419 6 .. 
1 0/8: South Metro. Elec. Lt & Power 7% Ist Pret 1А -lẹ 6 5 О Feb, Ао.’ 
1 0 2: Оз. 6 per Cent. 2nd Pret, sso | j -} 6 17 0 Feb. A 
5. |4% D>. 4} Ist Dob. Stock red.) osse | 95.98 413 3 Apri, Oct  - + 
| 5 1:3 Urban Electric Supply Ord. ............ і 1 | АГА xt E n 
5 L3, Do. SprCent.Cum. Ртей............. 2. и 2 3 April Oct oe 
St. 44°, Do. 4\ per Cent. Ist Mort. Deb. ...... 861-881 5 3 0 AP Oct 83 td 
1 06 | Waste Heat & Gas Elec. Gen. Stations .. Iau lẹ Ma: A = 
5 2 | Westminster Elec. Sup. Ога............. 102 8° 690 Mar. Sit 74 7% 
5 22d Do. 4} per Cont. Cum. Pref. .......... | 44-53 '4 3 9 Jan, July Pe T 
| — : Electric Railways and Tramways. | | 
EE | | 
ior Bath Elec: Trams Pref. Ord, eeu г s pp} >- April i 
1 06 Do. Spar Cent. Cum. Pref. .......... 1-1 8 0 0 Jan July. c] i 
St \44%% Do. 4j ist Mort. Dob. Stock (re3) .... 8) -85 5 9 0) April DO tease 
St. 44%. B'ham & Midland Trams 4} Ist Deb. Stock 91 - 93 | 4 17 Э | ji `) | лү 
10) 4% | Bristol Tramways & Carriage Ord. ...... 6 - 6} зо Fe 5, A : pos 
210 4% B. um. Pref ао Ын 71 - 500. Er en " 
t 4% | 9; per Cent. Оз5з................. - = a^ К 
10 .. British Electriz Traction Ord. .......... a ty T d ЕЙ me | ш i} 
10' M | Da. брег Cont. Cum. Pref. .......... 3i- 44 | i» Feb. А is Н! "4 
$1. 5%! Do. 5 рег Cent. Perpetual Debs. ...... 93-90 5 8 0 Aprl O:t 94} 93} 
St. 44% 4100. 4} per Cont. 2nd Deb. Stock ...... ' Jà —82 512 0 My, Nov PI 79 
St. 3^o | Central London Ordinary Stock ........ | 67—59 4 8 3 Feb. Aue № 27 
Sti 4% | Da. 4 per Cent. Pref. Stock .......... 84 --35 412 о. Е 5, Auc d4 85 
St. 6/4 ' D». 4} per Cont. Pref. Scrip 75°, pd .. 84 —85 | оза | | 
St.’ 2^0 , Do. Deferred Stock ................ 51 —5) 3 17 о F be. 52 
100 4% | Do. 4perCont БзЬз................. 102 —101 316 М | Jan, July d 
5 26 ‚ City of Bitmingham Trams 5°, Cum. Pref.. 1-5 526 April od Er з 
109 4% | Da. 4 рэ Cont. Ist Mort, 0255. ss. 97—10 4 | 6 Akil Ot о 
St. 119 City & Souta Landon Rly. Con. Ord. ... 304—391) 5 13 о Feb, КАП, 31 | 3: 
St. C | Do. брег Cent. Perp. Pref. (1891) .... 108—110 4 11 9 Feb. us 1 
о ныгы 10$ 105 416 0 Feb Аш су D 
St, o ESDI ЧӨК Maanas fart ини 103 105 417 0 Fe Ausi у. oS 
бро Dic (199). aces чыз еды: 102 —10{ 416 0 Feb, Aus 104 10: 
St. 4% ‚405: 4рэг Cent. Perpetual Debs. ...... | 102 —102'4 90 М. ке | 1024 
10. 62 | Dublin United Trams. 6 per Cant. Pref. OW -12 540 Feb, NM ie т 
10! 5/0 | Gateshead & District Trams Ord......... 1-51 7 4 и “|. 
10° ., | Gt. Northern & City Rly. Pref. Ord. (4%). 1 1} | En ud ub 
Я 71 | Hastings & District Elec. Trams, 6% СР. {фр |. Де T 
St.,4195 | Do. 4| Deb. $оск.................. 74 —99 |6 4 | ye "OD. uy Ue 
р s гаре о Orb она tats 2—3 ^' T Nisi Е. 
.. 0. per Gent. Praf. зт езе жузу. —- | Del Из n 
St. | 44°! Do. 4} per Cent. Debs. .............. | 973 | 63 6 | ч mca os 
| 2/6 I. of Thanet Е. T. & Lt. 5 per Cent. Pref... 23-3 | 411 0| Маг aH m | к) 
St.| 4% | Do. 4perCent. Deb. Stock ........ 77-82 15 1 0 Jan, July EE. 
10 5/6 | Lanarkshire Tramways ................| 9}—10}' 5 15 0 e du eed 
St. | P Lancs Utd. Trams 5% Prior Lien Dab. Stk. 6 4 0 Ja И $ 
St. о | London Electric 4% Deb. Stock ....... |! 96 —98 | 426 Shi duly 97 Q9 
ESETA] И gos" B1 83 417 6 + a Bt 
| S 49; uud E ramus Cum. Pref. | 3—3} | Jan Е uly ES си 
.] 4% о. 4 рег Cent. Ist Mort. ; T — ) i lr. 
MAD Per epu oe Re MU dE QR eo hee ju Ke 
1 0/6 менеп Le Tramways Ord....... | 31—1) | 6 го т. M. 
M o. Deferred ............... EE | il a | | 
| Y 0/6 | Da. 5 рег Cent. Cum. Pref. .......... 1158 mee wee oe | T, 
ENEAESME CE Соп араат воть де й) й 
(5) $% | „Ро. Sper Gant. Db. Stock... ccena: | 100.102. 419 0 ЛУ n 
o | Metropolitan Rai | —43 D 41 
: | po way Consolidated..... a 43 i | 4 12 3, Feb, Aug 434 41} 
* In calculating the yield allowances has been made for accrued 1 
nterest, but nof for redemptio 
1 The London Stock Exchange Committee have declined to quote бл, M y 
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я LAST,  — 

E Divi- 

u 'DEND NAME. 

Electri | | BEER ex 
KM ic Nov. н. PERCENT, Divtp “B | 

St 348, Metro. Aiacis d and Tramw A d Due. USINESS | и Last с = 
xs 315, р. 3h Fag! Lands Stock BAy$— Continue xo DM Tu g Divr-i i е 
St | Stes o. 3| per Сел PLU EUNT d jd | TRU DEED N ud 
Sr (3192 Do. 3i Ж D ae A te Beier «озо э э 85 —-67 4 11 1 lgh Low- Я АМЕ. | Prios № 

ЕТСЯ Оо. 3} р 84 —87 |4 1 O Feb, А est.| est]. | | = | Wed, _ RATE | 
sc 31% | Do per Cent. Deb le Pref —38 6-1 Бер А 56 | eum М aed Омо ‘Business 
St. фо ио. rent.” A ze Stock. ES 12 0 Fb, аце sb) 85100 2$ T . нор врео. Bue. WEEK TO 

a. n 1 а CENT D Ы 
St aji] Bo. Ae rg e Mock... 89 —91 318 О Feb, Аш о “ро тер a teran i | Е. №. 15 
| D АА First Pref. с... | 301—3: 318 9 Jan, July Re ү? Eo Coll. Trust 20 Cap. St lg к - 
St. 379 Do ns Elec. Rlys. CE Guar by | 87 8 | s» gan July 8 1s Angio-E P о Bonds 1936 CUBA ST (9 т E | x EON 
ot, vo D * рег Cent. ondo 0 , Au 31 E C or üe'se Tel. 592 Ist Mt. Db; —9€4 4 " . est. 
zr M Do; ud Cent prc Rent-charge n —75 К Feb, Aue B7. PUE Monte Video T те 5% ist Mt. Db. Stk. 10i 2—14 (3 |12 р Jan. July 1031 142} 
| | Be {фк Саре TEE Y ie ag EMI ИЕ жое А, 
‚ 6 per Cent, Регр. Deb. Stock .... | йи о E ooa ae 

J 0/6 Poo Ee B ue 5 Stock . S 88 —90 | 17 9 ER hs 764 ег Do. ional Co. Pref C UN Р о, ‚6 00 м .. | 7% th 
т Ж ЕШ: IN qc p ESTA 

DENN OE сню Ped ede v wp R E EEEN Erin ШР 
ns 592 | abo: Elec Trams & Lie. 6% m PE i 6 ie April 4 . 4°) po S per Cent. ou d ‘reg at 101" | ? 19 0 Eur ju: 1274 T0 

| | Sunderland nt. Deb. St m. Pref. —90} |4 Feb. | 4 . 449 э. 4 pe ock 3} per C? ref. ИВ 2 6 Feb. des че 
10 avo, | Und Dist.E] ock .... : {1—1 18 0 ‚ Aug. { 19%. Ne per Cent. Dz nt. (red.) в—5 41 eo, Aug Ф 

| 449; егей, ec Trms 5% lstMtbb 8 M w Yo +b. St .... 99 — 2 0 Fe R 
"Ul. ipe Pee Bond ee ов 7z—1 |5 7 6 атын, de КО: ый о оао NA t 5 
о Do, Agere nds with coup. 8 ........| 1 cor 2909 Jan, July. M Id D) 4 ps аду н оо Jan, July бо 

ee . а A uH В m: : n, ' _ 44%) . 4perCe ен b — 

оо. со Ы: сие 9 0 Mu e S^ United Ri “Of Eevet dj", D Stock...... Jii 4 20. April, Oct d 109} 

4 . 6perCen . Trams, C ..| 100 — 60 86 ‚ 105 25 ' ive ^; Db. Stk. (red.) }—92 | 
s | PtI р л ieee oe uae es 319 O June, Dec 1621 4% Do 5 per Cent Cum. mn SUC (reda x O 410 0 jade TES 

дуо; ectric М снн бош д i5 ке i Deb. S ола —7} | Jan. J car Weg 

S „ ' p Electric Manufacturing, &c.- 2 - И сыы 58 шу ME 
цоя и. Ее | 4-8 15 A | B Financi edere тое. o Juy о. 78 
| 24 ES 6^, Cum. Meter “л Ке ушы ' 991—101) 6 | Jan, July ^ 83 20 Glob E Cen. Investment Сат КБ jun dos dos 
Qi а сәск & W 5€ APR NEC ees DS . 4 9 ; | 30 е elegra h ment 6° Cy | | 5} 

1 25. Do. Pre ilcox Ord. eere k—H 19 6 | | i 6% Do. 6 Б я & Trust.. m. Pref... 4 NT | | 

530 ы TAE аЛа en ы ү 2 a e pus Submarine Cables Pref, lin M 5 9 0 Spb ace 
St 41% ео гн uas ү ы 1100 Ap Od | 5 Жы апа Foreign E! оо RM 4 di е Sp.DcMrJu iia 103 

_ е» | à 1 e EE Ne. Г zs | , Q р is E p.c „ 
S; ux Do. 4j per Cent. Ist Mort, Deb. (red). 9—7 | 6 18 оо t m 29 a, Always, Tramw lactric EU ST QUE qu. 

RM British Thome n- Deb Stock eb. (red.)..! 102° e 500 July, Feb 6^ 2,9 | Do. rgentine 54% С ауз, ёс | к ан 

105 6% кош уе ыы one ce sis Mtbb. 194 =o ae Jan,’ July | ёз dip. BO и Dur tet Pret page dicc | 
o’ 2 i Ах F Mio ысу iud 4 

St. 4" | D5 6 per Cent, E per Cent. Pref. b. 94 —97 oe Jan, July Куй - 50:9 Do. 4\9, р. № 4{—- S" 5 9 0 Apr 

St 44% Brush 4 per Cent. M or Lien Dbs. (red.) $ 4 14 3 Маг, $ = 1 Бо? Do. 5% D СОА 931 —95 5 12 9 nou Oct 5i 

St LL E.Eng. Созо P Deb. Stock ) | 100 —102 je. ar, Sept >à (40! Auckland E vasca 102 - | 446 | 430, July | 43 4) 

5 23 ICallender t Cath aT dee Suc Аша 17 0 Feb, Аш qa 26! Do S ес. Trams. 5% Deb. (red.).. loo load, 4 18 6 EN uu я 

5 ae Da. E cde Con. Ord tock .... 56 --61 7 0. jum. 101] 44°. Do 5 per Cent rams. Invest. Mr ) 103 —105 | H 18 6 .. 102} 102 
St. $ © Do per Cent. C COPS keen са 39 —44 | 7 9 M у July s | 8". o, 44 ре Cum. Pref r 7]--7 | 15 6 ] ' 102 101 

l^ . 4} per Ce um. Pref ert nn gus 10 16 ar, S? S? British г Cent. Db. Prov. Corts.. "j + і 15 an, Jul } 

[ао Са " М Dike « 9} 0 рї " 6" sh Golu b. Pr 0 wen 4: 5 6 9 у 104} 104! 
sud Do. a ud Ac (red.) "ES | 4 19 0 Hg. m 5 Doce d os Dro er | 102" —105 419 0 Mi Ne 25 

1 P hadb r Gent. Ist nn ee ere i — 103 4 Jan. ae i95 "ref. Ord, Stock «sie : - 147 Jan. oe 

| 983 Cone RAEN EATS EE P Meu. SAIAS 3 9 Mesh cd e eee pe ye | Perp. Pref. Stock «ss и, S ad: 

1. SER Aem ERA Ord. ... 104 —108 | я З 9. May, Nar 5} 41°; 5. usi EA CN HR а , 1091—1124 H 15 0 May NS 145 143} 

I ill'tDo. 6 ated Sienal Co. MH DEM 16—15 5 0 Feb, ov | 1064 59:9 в o. 4]°, Pe Power Debs окы 93'. 102. 4 10 0 Jin, ov 126] 1244 

3 50; SIC p нн | i-i 7 H о IUE: БЕТ 5 625 | Buenos ae run dr ыш... ice —104 : E с ао 111] 110 
"E 13 DO Rn Gant Ist Mort. De Об! iy L во Apii O 2' са Sce Kei Tram, lst Ae donee 14 E d | 

n c erka C OI OER. i 6 6 | ril, ct | О Түке: з, Ist Mt. І 19 0 er 1023 

5 44% Do. бр» о. Ord. . s. (red.)..| 55 ў April, Ос | 2:6 р a Tramways (1 to 137 610) Mar, Sept 2} 102 
1170 Do. "e er Cent. Cum. Pref. ХЕ Mi —65 ве | Jan J > 4494. Do 5 per Сеп. e to 137.610) ...... ‚ 92 —96 6 pt 1097 100 

s Ee e Deb. Sr ЭОЕ 1--% 6 О Tan. uly . (0/6 tC o. 44° Ist D Вт MNA REN | 5 6l 8 0 Feb, A 

S wan u Nowe сен li 3 6 Sept July 5| 1; ape Ele abc Sige redd eres © 500 ‚ Аше 95! 
St! 542 D» 4p s iode Зы: ® oe 433 En : у о А уо ы а. (402—105 4 5 9 ati B x 

à o | Do. 4 per Cent. Mort, Deb X ept. .. ce e P ' , 1 
St, Ai Elec un ы. UM S | 5° | Colombo dr. бае Dep Ste crasse 81 58 Jm uy у. 

2791 ectric Со 2n Db. S red) 69 — | Е | Feb, Аце И 'o | Науа Ltg. 55, ГОРЕ JE) 4 7 . s 

240 | Ро. Construction Co... tock .... 9-73 512 6 Feb. Aug E ч. | ivana Elec. Ry. Con. «ле Mt, Db. шк 3 Pa ANS 
St. 5/J) | | Do. 4 per CILE Cum. Pref utrum К tem 1-- 6 7 0 | June, Dec /O Hone Mons. Ва. . 5% $1, 000 50 —98 5 4 9 June. Dec | * oe 
510) 4% General Elects (1909) 5% Mort Debs. Heit 7 8 6 E A К опе Trams. Со. 5 р о . 

5 9/2 4 per C Cu 73 — CUM T weer Qvo Kalgoorlie Elec. Trams. $ ent. Ist 4170 | 

: 23 о a rr 9 RN | 2 6 0 ae i os 5 г. | D. MU ее 78 —82 | үн о Feb, Aug | 103 M 
SC 1279 Бо A bor graph Works Ord, ........ UN T. dure Dc 0 71, Lisb 6 per Cent, “ "Deb. Stock .... ОСС O Jun? 

15/9 . 41 per Ce жы ae saree Ne TIE 10 6 е, Doc | 10) 9: isbon E ent, " B" Di M ууу! 92}—95 » Dec | | 

10. 5; IndiaR ent Ist Mort. Dsb. Stock 12% 6 | Ma, Se 7%, D lec. Tra itto r 1—951 | : АК. 

Б ubber, С ort. Deb | 48—53 2 6 ept | E o. 6 cd p c E cmn 5456 ER e| | 

10 40 Do. 5 ‚ Gut. Per., &c . Stock..| 106! 16 4 9 Feb, Au ! 5 ia Do per Cent. Cum. Prof 66 9 | ]ап, Jul | + 
109 4° Da. 2 Cent. Cum. Pref Works .... E ЖА has 4 3 О Feb, А E 5% Mad 5 per Cent, Rer e NUR 1-1 4 ie o Jan, July : 

Sp О Johnson E Debs. BL oes ss Caci } —14} | 9. Маг Se 8 59^ M ras Elec. Tr eg. Mort. Debs, 122 1 —I1} 6 O0 uly y 65 
wid Phil (red.) . 95 —10i ee ‚ opt к ae anaos T ams. 59°, De 5.....; 96- 4 l6 O cert | 

D | Nation ips 9% | база. Ok | 4! Feb, Aug 5% Ma rams & L o Deb. Stock. P 100 5 Jan, vs 

br. MEQUE eee i "ESAE osi B Mexico Ее Ry. $1,000 Gold Bonds. СЕГЕ jo, Ju | 

410; ' о. 6 рег С® earth & Co Ltd. Ord і ПИЕ pril, Oct 96 ^» | Do. С 5 Com. St onds.. " 9 px 5 7 an, July | nm 
St 2 Do. 4 nt. Cum. Pr td., Ога. | 2d d e", | Do eg Con. Ist Mrt. 5% Gold E 8 —109 5 6 Me | .. 
5 120. Simplex Conduits à p zb Deo Bei 2-3 | к gs 43% Montreal St Re UN ele Bis nope 2 12 0 Керү: Mug HCM 
и ег Ce J | Dor | ‚ Ry. Ваз. ..... —10C4. ei deis ums 
109 49 Do. 4 М Pb 5 | ° 3 e| jor Nov | = а р taal Чез 601 1o 20001. ir 2105 815 6 LO RU. 
1 0; ickers, So и, ob. Bo d ance. 3 LE р ап, Jul .. | ү Perth о. (Nos. 1 t : 2) м и. 1 
1р ns & M nds (1999 6 —38 . y . 50. Е!ес. Т .] to 4,600 „... 101 —1 1041 10 

1 597 О. 5регС axim. Ltd., P 109 — 6*1 6 .. о Do. | rams Ord ' )- ew 1 03.4 8 | } д 
ec | 5 | „20 ent. non-C Ord... 9 —102 319 Mar, J T 30 К lee, Trams Ord, «eese Ol —103 о Feb, Aug. 

-| 4% . © per Cent. um. Preference .. 159—2 3 Tan. uly | 38 angoon Ele PT PE RANA +— 4 6 6 » Aug | 
St 44%) Do. AP per Cer son ur. Preferred -<| 197 = S ioo m а н prii ia — E "Wl x 
102 12% J: G. White emi Mort Deb Е 105 И H Sn Rio Janeiro PUT. Wc 5-5) 51! 6 Jan, July 103 163 

m ite & Co. 6% rt. Debs. Sc —107 June, T 50; 30 аР. Со. 98 —101 6 | 

1 Willianz & Robi 6% Cum. P rip..! 10 ‚4 5 une, Dec 1027 ‚5% О yr. Gold B ys 101 4 | " 

poss f. 105 —107 0. c 100% . $2 o. $0 nds ui УК 1144-1! 10 6 . 

Shan | oo per Сел С Od uu d 14} ое”. : | | Sao Paulo Tram, Bad m e 
St % | Do. 4 eR Cum. Pre orca }—15} |7 14 | e] s [st 5% | D ulo Tramw ее BAN UU 01} —1023 4 0 е 

per Cent. Ist M PA acetone a 10 ‚ 106 ' Сми De. 5 per C ay. Lt. Power $100 St. 951—96 18 0 118} 114 

im PINE ^ esp r d. EU t M И jc d do M Rr ае а и. п 001 0н 
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tainly the proposal to link up the London & North-Western. 


Railway with the Bakerloo Tube. The latter, with its 
interconnecting tubes, would then act as a useful dis- 
tributor of the railway company’s traffic, thus removing in 
this case one of the disadvantages attendant on tlie present 
position of many of the termini of the important railways 
entering London. Indeed, the proposal foreshadows an. 
important step towards the solution of the London traffic 


problem. - s 
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NEXT we mav mention the-announecement of the Metro- 


| politan Railway Со. that thev intend to apply for pawers 
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to extend their svstem Чо Watford, and of the јект 
London Railway to undertake further extensionsrin the. 


ae X p dT oo (Пе ао необ ва ОТВ | West па. As regards the system of electrification to be 

PNEU. шош nb Parliamentary Notices ..... XD" | з | ` hat both. the 
Te for Electric Motors. Lx У О 279 | adopted in each case, it may be assumed that both th 
lu-trated 2..6... * кка NN К КН ee MP | : : Е , E 

| 2 260 PARLIAMENTARY INTELLIGENCE 279 | Metropolitan and Central London Railway Companies will 


The New “Tilling-Stevens " 


Petrol-Electric Omnibus. МЫ 
ей еее 268 pado Naten ant Notices. 22 
| г M MC 262 Companies’ Meetings — and 
ents о И уау тыша есе А Ке rte sacs ARE wa ed eS C 985 


Faraday Society ............ 263 


Tug Criticisus or THE NEW 
I.E.E. ARTICLES еъътотрте о о өе 264 


New Companies, &c..,...... 286 
City Notes ................ 286 
Companies’ Share List .... 287 


COMMERCIAL AND INDUSTRIAL SUPPLEMENT. 


Mill Lighting with Metal Lamps. Illustrated а... 86 
Home Oftice Flexibles. Шизга{ей............................ 88 
Siemens Telephones. Illustrated .......... een 90 
Le 


—— 


NOTES. 


Prospective Electric Railway Developments. 

THE past week has brought to light quite a number of 
prospective developments as regards railway electrification 
in this countrv ; and if the schemes foreshadowed even- 
tuate, next vear will mark an important date in the history 
of electric traction on English railways. Indeed, it looks as 
if the great possibilities latent in electrification are at last 
to be exploited on a large scale. First. as it is undoubtediv 
the most important, must be mentioned the extensive 
scheme, for which powers are to be sought in the next 
session of Parliament, by which the London & North- 
Western Railway Co. propose to co-operate with the North 
London Railway Co. in their suburban traffie, and to 
electrify some 40 miles of track in the north of London. 
One of the most interesting features of the scheme 13 cer- 


| 


indication at present of the system favoured by the London 
& North-Western Railway Co. The decision of this Com- 
panv шау have far-reaching effects, and it will be interesting: 
to see how far the need of © through running " with existing 
lines will necessitate a continuous-current system. We are 
also pleased to notice that in a Bill to be promoted by the 
Great Eastern Railway Co. powers are being sought to 
convert the East London Railway Co.'s lines to electrical 


working. 
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AMONG other announcements in regard to intentions to 


seek additional powers, we notice that the Metropolitan. 


District Railwav Со. and the London Electric Railway Co. 
are desirous of supplving electrical energv to the North 
Metropolitan Electric Power Supply Co. and the Richmond 
Electric Light & Power Co. — This proposal will doubt- 
less be vigorously opposed by the London supply authorities. 
[t is interesting to notice that the position now appears to 
have been reversed, and instead of the power companies 
supplying energy for the operation of the electric railwavs, 
the latter are proposing to supply energy to the power 
companies. The announcement does not mention the 
supply as being given in any particular district, so that 
presumabty there is no limit to the amount of energv which 
the North Metropolitan Company might purchase т this 


wav if they ЁЛЕ so disposed. 
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The Petrol Electric Omnibus. 

THE London public must have noticed the great improve- 
ment which has taken place during the last vear in the 
running of the motor omnibuses, although the fumes and oil 
-discharged bv these vehicles show little change for the better. 
As regards the actual running, however, there is no doubt 
that the vibration and noise, which were so noticeable a 
feature of the earlier vehicles, have been to a large extent 
‘eliminated. In securing this result the London General 
Omnibus Co. have still retained the mechanical drive, but 
Messrs. Tilling have from the first looked to the electric 
drive as furnishing the solution of the problem. In con- 
junction with Messrs. W. А. Stevens thev have now evolved 
an omnibus which leaves little to be desired as regards 
smooth running. The petrol-electric svstem, mdeed, by 
doing awav with change speed gear and obviating those 
sudden jerks which, besides being detrimental to the 
chassis, are alsc unpleasant to the passengers, has proved 
itself, after a trial extending over four vears, eminently 
suited for the traffic conditions of London. That Messrs. 
Tilling are satisfied with the performance of the petrol- 
-electric omnibuses which have been under trial for some 
time past is shown by the fact that this Company has 
recently ordered over 100 vehicles of this tvpe from 
Messrs. W. A. Stevens. 


We had an opportunity of inspecting one of these 
omnibuses the other day, but full particulars as to the 
arrangement of the plant were not disclosed. The engi- 
neers of the Company, however, gave a very favourable 
account of the saving which was shown by the petrol- 
-electric vehicles, one of these having run over 120,000 miles. 
This saving is stated to be nearly 3d. per mile, which seems 
to. be an extreme y high figure. At the luncheon which 
followed the demonstration of the capabilities of the new 
-omnibus, Mr. В. S. Тиляма endeavoured to show that, 
contrary to the general impression, motor omnibuses were 
by no means lightly taxed compared with other vehicles ; 
in fact, he stated that per passenger the taxation was greater 
than that of any other public vehicle. The items men- 
tioned by Mr. Тпллкє were the petrol duty, rates and 
taxes and licences; but as no mention was made of 
-actual figures, we must still adhere to our opinion that the 
motor omnibus is favoured as compared with other users 
of the road. It is now almost certain that the tramwavs 
will feel the competition of the new omnibuses very 
materially, and if the rumoured working agreement with 
the underground railways comes into operation the position 
-of the London County Council tramways will be by no 
means improved. 
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Automatic Telephony. 

A FEw weeks ago it was announced that the Post Office 
telephone authorities had decided to experiment with 
-systems of automatic telephony in order to test their 
suitability for use in this country. An interesting sequel 
to this announcement was the demonstration which took 
place on Wednesday last at the London offices of the 
British Insulated & Helsby Cables. This Company have 
acquired the rights of the well-known Strowger system, 


and are about to instal exchanges so equipped at Epsom 
and St. Martin's-le-Grand. The comparative merits of the 
manual and automatic systems have already been widely 
discussed, but it may be briefly said that the advantages 
claimed for anv automatic equipment over that more usually 
emploved in this country are a reduction in labour costs, 
owing tojthe elimination of the operator, and of building 
costs, owing to the more primitive accomodation per- 
missible ; while subdivision of the plant can be carried out 
to a much greater extent than is now ‘possible, with a 
resultant saving in distribution costs. It is claimed, too, 
that with this svstem a call can be effeeted in from three 
to six seconds, which shows, it will be admitted, a great 
improvement over the average time for manual working. 

IN a few introductory remarks at the demonstration, 
Mr. рахе SINCLAIR was able to show that the Strowger 
system of automatic telephony is already а working pro- 
position in the United States. [t supplies the telephonic 
needs of 47,000 subscribers їп San Francisco, 37,000 in 
Los Angeles and 30,000 in Chicago, as well as in many 
other large cities both in the States and Canada. Further, а 
number of such exchanges have been run under contract 
for seven years. As the result of some questions put to Mr. 
SINCLAIR by those present, it appears that with this system 
operators would be eliminated altogether for short-distance 
working and reduced to half the present number on 
“trunks,” whilst 30 per cent. more use would be obtainable 
from the junctions. In dealing with tariffs, Mr. SINCLAIR con- 
sidered that a flat rate would be possible in 80 per cent. of 
provincial towns of this country. He was not able to give 
any definite comparative figures regarding the installation 
and running costs of the system, but it is interesting to note 
as a matter of statistics that the number of telephones now 
operated automatically on the Strowger svstem in America 
is equal to half the number of telephones at work in this 
country. There seems to be no doubt that this system has 
proved itself a success in the United States, and that it is 
capable of fulfilling modern telephone requirements. The 
experiments, therefore, will be watched with more than 
usual interest, as their successful completion should go a 
long way to solve the problem of providing telephone 
facilities in rural or outer suburban districts. 
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The'London Electrical Engineers.— Тһе first ‘annual dinner 
of the club which has recently been formed in connection with 
this Corps was held at the Café Monico, Piccadilly Circus, on 
Saturday last, Lieut.-Col. H. M. Leaf, officer commanding. 
being in the chair. About 160 members and guests were 
present, including Sir Alfred Keogh, K.C.B., Col. L. C. Jackson, 
R.E., Prof. W. E. Dalby and Col. R. E. Crompton, C.B., hono- 
rary colonel of the Corps. In proposing the health of * The 
Corps," Col. Jackson said that owing to their special training 
its members would be instantly ready for work in case of event- 
ualities. During the evening various challenge cups and 
prizes were presented by Col. Crompton. 


Cable Interruptions. Date of Interruption. 
Assab —Perim .......................................... July 8, 1909 
Latakia—Palura ................... (m May 36, 1910 
Bissao—Bolame ................. Е Sept. 26, 1911 
Jamaique-—Colon............. ce eee eee eee eee eene oan Nov. 14, 1911 
New York—Cape Haitien ............ .............. Nov. 16, 1911 
Fort de France — Paramaribo.................. ...... Nov. 17, 1911 
Саре St. James—Dosan ........ "КЛ ОТОТ Nov. 18, 1911 


Paramaribo—Cayenne................... а НИТЕ Мот. 18, 1911 


——————ÓMM ———— 
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Colour Correction for Light of Mercury Arc Гатрз.—А 
patent recently issued to Dr. C. P. Steinmetz in the United 
States contains much interesting information concerning 
methods that may be employed for introducing red rays into 
the light obtained from mercury arc lamps. For this purpose 
use can be made of potassium, sodium, lithium, rhubidium, 
indium or thallium, combined with the mercury mass. These 
substances, however, vigorously attack the glass envelope 
and form a black deposit on its inside. This difficulty can be 
overcome by mtroducing the substance as an anhydrons iodide 
or other halogen salt, rather than in its natural condition. The 
кате beneficial results can be obtained by allowing the colour- 
modifying substances to react upon the inner walls of the glass 
enclosure to form transparent products. By the use of the 
metasilicate of lithium this result can be accomplished. In 
order to reduce the potential necessary to start the arc the 
inventor encloses the mercury in a glass vessel with hydrogen 
exhausted to a fairly high vacuum, and provides for an excess 
of iodine in the colour-modifying substance by the addition 
of free iodine or of iodide of mercury. A white light can be 
produced by combining the violet, blue, green and yellow of the 
mercury light with the orange and red of sodium and lithium. 

Electrie Portable Lamps for Mines.—At the first annual 
dinner of the Scottish branch of the National Association of 
Colliery Managers, held in Edinburgh on Saturday evening last, 
Mr. Wm. Walker, Chief Inspector of Mines in Scotland, made 
some interesting comments on the question of the early 
introduction of electric portable lamps into mines. In the 
discussions which had taken place in regard to the clause in the 
new Mines Bill dealing with the ignition of gas, he (Mr. Walker) 
had observed Scotsmen stating that they were in no way affected 
һун. That, however, was not his opinion, because during the 
past year in Scotland alone no fewer than 12 men‘ had been 
killed by the ignition of gas, and in eleven of the instances 
the fatalities occurred in naked-light mines. Further, during the 
same period 94 burning accidents had occurred, and in every 
instance it was а naked-light pit which was affected. His 
contention was that most of these accidents were capable of 
being prevented. Proceeding, Mr. Walker said he had heard 
the argument frequently used m Scotland that if safety 
lamps were substituted for the open lamps there would be a 
reduction in the light with & correspondingly greater increase 
in the number of accidents from falls. But in the present 
controversy, as between safety and open lamps, the claims of 
the electric portable lamp—a most practical proposition— 
were being entirely overlooked. As a matter of fact, he knew 
of one mine where 2,000 of these electric lamps were in daily 
use. Indeed he was bold enough to say that he looked forward 
not only to an improvement in these lamps, but to a more 
general use of them in the near future. As was well known, а 
prize for such a type of lamp had been officially announced, 
and personally he should feel delighted if that prize were to 
come to Scotland. 


Mr. T. Harding Churton's Address to the Yorkshire Local 
Section of the Institution of Electrical Engineers.—In his 
second inaugural address to the Yorkshire local section 
of the Institution, which he delivered on November 15th, 
Mr. T. Harding Churton dealt with the electrical industry 
from the point of view of its political economy. The produc- 
tion of any commodity, he said, required capital and labour, 
and the production made possible by these two factors was 
controlled by the division of wealth between them, the supply 
and demand, and the market value. All the three factors, 
capital, labour and product, had their market value and it was 
Interesting to see how trade combinations adversely affected 
the market value of a commodity. Supply was largely de- 
pendent upon the facility with ¿which the commodity might 
be imported and upon the degree of this facility depended the 
extent to which the value of either capital or labour might be 
forced up locally by combination of capitalists or of labour 
respectively. The production of commodities required both 
capital and labour, and it was therefore safe to say that if the 
supply of either capital or labour fell below the amount which 
the other could profitably utilise, the supply of the product 
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must be diminished. And, conversely, if both the factors of 
production were proportionately increased, the product would 
also be increased. It also appeared that, with a greater 
amount of produce to divide, the greater would be the amount 
receive | by the parties to the distribution. 


Engineering Standards Committee.— We have received from 
the Engineering Standards Committee a copy of their latest 
report. This deals with experiments on hard-drawn copper 
and bronze wire. In this connection the secretary mforms 
us that the General Post Office and the National Telephone Co., 
the two largest users of telegraph and telephone wire in the 
country, having provided certain funds for the purpose, ex- 
periments were carried out for the Engineermg Standards Com- 
mittee by the National Physical Laboratory, with a view to 
obtaining some independent data in regard to the breaking 
stress of hard-drawn wire of small diameter, used for telegraph 
and telephone purposes. The experiments have covered a 
wide ground and include investigation into the variation of 
mechanical properties of these wires due to difference of make, 
variation in diameter, length and temperature, as also varia- 
tion of strength due to the kinking of the wire, which latter 
defect apparently has a more considerable influence on the 
strength of the wire than has hitherto been appreciated. The 
report describes the testing arrangements emploved aud then 
gives several very complete Tables and curves showing the 
total extension and the breaking load for different lengths of 
wire. The figures for the moduli of elasticity clearly evidence 
the influence of kinks in the wire. А comparison between the 
modulus of elasticity as calculated оп 50Й. lengths and as 
calculated on a short straight length brings this point out very 
distinctly. Indeed it would be well, the Committee consider, 
if the wire-makers studied this report carefully and especially 
the suggestion made therein that this class of wire should be 
wound on coils of larger diameter than is usually the case т 
order to minimise this weakening defect winch has to be taken 
into account in the erection of long lengths of wire. Аз usual 
the report can be obtained from the publishers, Messrs. Crosby, 
Lockwood & Son, through any bookseller, or direct from the 
offices of the Committee, the published price being 10s. 6d. net. 


Accidents in Mines. —The second part of the report for 1910: 
of the Chief Inspector of Mines, Мг. К. А. S. Red marne, has 
just been issued. The first part of this report was dealt with 
on р. 729 of our issue of August 18th last. The part of the 
report now under review contains a good deal of information 
as to the employment of electricity in mines, much of which 
is very interesting. In the first place there seems every prob- 
ability that had electric hand lamps been in use at the White- 
haven and Hulton Collieries the terrible disasters which took 
place there during 1910 would not have occurred, as there 
is little doubt that in both cases the explosions were due to a 
gauze safety lamp. The total number of miner's electric hand 
lamps in use during 1910 was 2.055. or 0-28 per cent. of the total, 
as compared with 2,155, or 0:32 per cent. of the total, in use 
during the preceding year. A great majority of the lamps 
are used т Durham, viz., 1.797, and their use is practically 
restricted to one colliery. Мг. Nelson, electrical inspector of 
Mines, reports at length on the result of his inspection of the 
eleectrie plant emploved in mines. It is impossible to dis- 
cover accurately whether the use of electricity in mines. is 
Increasingror not, owing to the present manner in which the 
returns are made. During 1910 there were in all 21. fatal 
accidents as a result of the use of electricity in coal mines, 
causing 21 deaths. No fatal accidents attending the use of 
electricity in metalliferous mines were reported. Of the above 
21 accidents, 20 were due to electric shock, the remaining one 
being due to suffocation as a result of an underground fire, 
There were no fatal ignitions of firedamp caused by electricity 
throughout the year. During 1909 there were in all 15 fatal 
accidents causing 23 deaths ; there were, therefore, on the whole, 


two deaths fewer in 1910 than in 1909. Except in one case, 


the inspector reports that the accidents on the surface were due 
to the lack of ordinary precautions, qualitied most likely by 
lack of appreciation of the danger of an electric shock. А 


- === = 


246 


most important statement regarding the avoidance of electric 
shock accidents is made by Mr. Nelson. This runs as follows : 
The admission that mueh of the electrical plant in use below ground is 
not by any means all it might be is quite commonly made by those well 
qualified to offer an opinion, and 1 agree with that view ; but that those 
accidents which occur are thereby explained does not. as is frequently 
assumed to be the case, immediately follow. Though it is probable that 
something remains to be done in replacing plant which is actively or 
‘potentially dangerous from the point of view of the risk of electric shock. 
it is certain that there is much more to be done in inrproving the standard 
of upkeep of electrical plant below ground. A glance at Table 42 on 
pages 69 and 70 [these indicate the causes of the various accidents! will 
show how great a proportion of the accidents there noted might have been 
‘avoided by systematic and thorough inspection and maintenance of the 
various plants. So high-a proportion of preventable accidents is not 
‘creditable to colliery electricians. H.M. Electrical Inspector of Factories 
-has to report nine fatal electric shock accidents in factories throughout 
the United Kingdom during the year 1910, as against 48 electric shock 
accidents'in and about mines. It is hardly possible to suggest that those 
responsible for the upkeep of electrical plants below ground are less con- 
scientious than those occupying similar positions on the surface. but from 
personal observation I do doubt whether all colliery electricians are 
thoroughly alive to some of the dangers which commonly occur in under- 
ground working, and the figures just quoted are, Е think, some con- 
firmation of that view. Е would mention speciiically the casual and ob. 
viously inefficient way in which earth connections are so often made ; 
the tendency to dispense with systematic inspection and testing of appa- 
‘ratus. or in other words, the tendenc y to assume that everything is right 
until something is shown by an accident or breakdown to be wrong ; and, 
finally, the very common failure to protect unarmoured cables during 
shot.firing operations. Each of these causes is directly or indirectly 
responsible every year for some accidents, and yet a colliery electrician 
would be likely to repudiate any personal responsibility for an accident 
во contributed to or so caused. Nevertheless such responsibility has 
existed and does exist in greater or less measure in many cases, and the 
-occasion for it is damaging to the electrical industry, as undue weight 
thereby attaches to the arguments of those who would prohibit the use 
of electricity below ground, in spite of its advantage from an economic 
standpoint, and in spite of its advantage to the workmen in saving what 
would otherwise be arduous labour. However small when expressed as 
а percentage of the total number of fatal accidents in mines those due to 
the use of electricity may be, there still remains room for improvement. 


The total number of coal cutting machines emploved was 
1,959 as against 1,671 in 1909. Of these 873 were worked elec- 
trically and 1,086 by compressed air. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Мг. А. C. Jolley contributes an article on “ The Experimental 
Determination of the Inductance of Linear Conductors.” 

We conclude our description of the Telefunken system of wireless 
telegraphy. 

We describe the electrical equipment of the new building of 
Messrs. Whiteley. 

The India Rubber. Gutta Percha & Telegraph W orks Co. have 
jntroduced a new electric lighting equipment for railway trains. 

Messrs. Tilling are placing on the London streets over 100 petrol- 
electric motor omnibuses, which are being supplied by Messrs. W. A. 
Stevens. | 

The informal! meeting of the Institution of Electrical Engineers 
last week to discuss the new Articles of Association was very lengthy. 
A list of the suggested amendments which had been received was read 
out by Mr. Ferranti, and 16 speakers took part in the discussion. 
The Articles have also been discussed by the various Local RECS 

At the meeting of the Institution last night a Paper on “ Auto- 
matic Reversible Battery Boosters " was read by Мг. В. Rankin. 

We give an account of the discussion at the recent meeting of the 
Manchester Local Section, when Mr. Roberts read his Paper on “ The 
Mechanical Design of Direct-current Turbo-generators.”’ 


Ап important scheme of electrification i$ announced by the 
London & North-Western Railway Co. in conjunction with the 
North London Railway. Extensions are also proposed Бу the 
Central London Railway and the Metropolitan Railway. 

We analyse the accounts of the Manchester Corporation electricity 
department for the year ended March 31, 1911. 

Companies’ Meetings and Reports.—The directors’ report of the 
British Columbia Electric Rai:way Co. contains interesting par- 
ticulars of the extension of the Company's power and lighting and 
electric tramway and railway business. 

The meeting of the Cordoba Light & Power Со. is reported. 

The directors’ reports of Bullers Limited and the Manaos Tram- 
ways & Light Co. are also abstracted. 

v Legal.—The petition for the extension of the Thompson patent for 
automatic telephones has been withdrawn. 
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OBITUARY. 


Sir W. CUTHBERT QuILTER.— We regret to record the death of Sir 
W. С. Quilter, Bart., which occurred at Woodbridge on Saturday 
morning. Deceased was one of the pioneers of the telephone 
industry in this country, as he was a director of the United Telephone 
Co., 1880. which, with other companies. was merged in the National 
Telephone Co. He was on the boards of the National Telephone Co. 
and the Amazon Telegraph Co. until the date of his death. 

Слвуг, D. Haskins.—We regret to announce the sudden death o 
Mr. Caryl Haskins, one of the engineers of the General Electric Co., 
Schenectady. Mr. Haskins was identified for many years with the 
development of electricity meters, and was looked upon as а meter 
expert of the highest standing. At the time of his death he had 
charge of the lighting department of the General Electric Co.. and his 
exceptional abilities were displayed in the building up of this im- 
portant section of the Company's business on a sound basis, His 
death will come as something of a shock to his many friends in the 
electrical industry пош the world. 


en. em me 


PERSONAL NOTES. ! | 


Тнк MARQUIS OF TWEEDDALE.—In answer to inquiries, we are 
glad to state that the Marquis of Tweeddale. who is suffering from an 
attack of bronchitis, Was somewhat better vesterday (Thursday), and 
is making satisfactory progress towards convalescence, 

We are asked to state that Mr. J. Horsnell May has voluntarily 
resigned his position as chief engineer to the Electrical Power 
Storage Co. Mr. May has been in the service for nearly 19 years, in 
the successive positions of laboratory superintendent and chief 
chemist, аз works superintendent, and finally as chief engineer. Mr. 
May's address is 21. Donovan-avenue, Muswell Hill, London, N. 


The Munich Academy of Sciences has elected Profs. Perkin and 
Rutherford, of Manchester University, corresponding members of 
the Academy. 


Mr. Marconi was to have presided at the Newsvendors’ Provident 
Institution on Monday, 27th inst., at De Keysers Royal Hotel, 
Embankment, London. Mr. Marconi writes from Vlareggio that, 
in consequence of the present state of war existing between Italy 
and ‘Turkey, which may probably entail his going to Tripoli, it is 
unlikely that he will be able to keep this important engagement. He 
forwarded a cheque for 25 guineas towards the objects of this excellent 
institution. | | 

Мг. F. MePhail has resigned his position as works engineer of 
Sydney (N.5.W.) municipal electricity department. 

Mr. С. К. Frazer has succeeded Mr. Josiah Thomas as Postmaster- 
General] of the Australian Commonwealth. 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the post of showrooms assistant in the 
business development department of the City of Birmingham elec- 
tricity supply undertaking. Applicants must. have some technical 
knowledge and previous experience in the commercial side of elec- 
tricity supply. Commencing salary £100, rising to £150 per annum. 
Applications to the Secretary, Electric Supply Department, I4, Dale 
End, Birmingham, by Nov. 29. See an advertisement. 

The Allmina Svenska Elektriska Aktiebolaget, Foreign Depart- 
ment, Vüsteras, Sweden. require a number of trained engineers for 
their technical staff. Applicants must have thorough theoretical 
and practical knowledge of electrical machinery and apparatus, 
should have been engaged in the business at least five years, and should 
speak at least two foreign languages. See an advertisement. 


Newport (Mon.) Corporation require а general manager of their 
electricity and tramway undertakings to take full charge and respon- 
sibility with supervision of the technical and other officials and staff 
and the general administration of the department. Particulars from 
the town clerk, Mr. Albert A. Newman, to whom applications must 
be sent by Nov. 27. 

A premium pupil is required at a municipal electricity works. 
an advertisement. 

А shift engineer is required for abroad. See an advertisement. 


Applications are invited by the Federal Publie Service Commis- 
sioners, Melbourne, from persons qualified to fill the position of 
assistant electrical engineer in the Postmaster-General's Depart- 
ment. Salary from £520 to £600 per annum. Applications must be 
in by Feb. 1, 1912. 

Ап assistant lecturer and demonstrator in electrical engincering is 
required for the City and Guilds (Engineering) College, Exhibition- 
road, London, S.W. Salary £200 per annum. Applications to Prof. 
T. Mather, F.R.S. See advertisement. | 


See 


——À 


_ The Governing Body of Woolwich Polytechnic invite applications 
for the office of Principal. Commencing salary £700. Applica- 
tions to the Clerk by Dec. 2. 


Mr. С. А. Butlin, late assistant superintendent at Barcelona for 
the Direct Spanish Telegraph Co., has taken up an appointment 
under the Dominican Republic as director-general of the National 
telegraphs and telephones of that country. 

Мг. W. С. Leary, formerly manager of the vacuum cleaner depart- 
ment of the General Electric Co., has been appointed general manager 
of Magic Appliances (Ltd.). 

Ж\Уг. H. J. Hazelgrove has been appointed draughtsman at the 
Battersca electricity works. 


INSTITUTIONS AND SOCIETIES. 


ГА 

Royal Meteorological Society.—The council of this Society have 
awarded?the Symons Gold Medal to Prof. Cleveland Abbe. of the 
United States Weather Bureau, in recognition of the valuable work 
which he has done in connection with meteorological science. The 
medal will be presented at the annual meeting of the Society on 
January 17, 1912. 

The Institute of Metals.—The London mecting of the Institute of 
Metals will be held at the Institution of Mechanical Engineers, Storey's 
Gate, on Tuesday and Wednesday, January 16th and 17th. 1912. 
The meeting will commence on Tuesday afternoon, when the Pre- 
sident-Designate (Prof. УУ. Gowland, F. R.5.) will deliver his inaugural 
address on the subject of “ Copper and its Alloys in Early Times.” 
The whole of Wednesday, January 17th will, if necessary, be devoted 
to the reading and discussion of a number of Papers, amongst which 
may be mentioned the following :—'* Properties of Certain Copper 
Alloys at High Temperatures," by Mr. G. D. Bengough ; '* Further 
Experiments on the Inversion at 470°C. in Copper-Zine Alloys," 
by, Prof. Н. С. Н. Carpenter, ‘‘ The Influence of Oxygen on Copper 
Containing Arsenic or Antimony,” by В. H. Greaves; “ The 
Nomenclature of Alloys,” by Dr. W. Rosenhain ; “ Poisoned Brass, 
and its Behaviour when Heated in Vacuo,” by Prof. T. Turner; and a 
Paper by Dr. Carl Benedicks, of Stockholm, dealing with some novel 
experiments on a zinc-antimony alloy. The latter Paper will, we 
are informed, be unique in the literature of British learned societies, 
as it will contain illustrations in colour reproduced by autochrome 
(natural colour) photography. In connection with the annual general 
meeting the third annual dinner of the Institute will take place in the 
evening of Tuesday, January 16. 192. The dinner will be held at 
the Criterion Restaurant. Piceadilly Circus, 

Royal Society.— Among the Papers read before this Socie 
meeting yesterday afternoon were the following :—“ On the Con- 
ductivity of a Gas between Parallel Plate Electrodes when the Current 
Approaches the Maximum Value." by Prof. J.S. Townsend, F.R.S. ; 
“ Spectroscopic Investigations in Connection with the Active Modi- 
fication of Nitrogen. ll.—Speetra of Elements and Compounds 
excited by the Nitrogen." by the Hon. В. J. Strutt, F.R.S., and 
Prof. А. Fowler, Е.К.5. : and on “ The Less Refrangible Spectrum of 
Cyanogen. and its Occurrence in the Carbon Arc," by Prof. A. Fowler, 


F.R.S., and Mr. H. Shaw. 

Tramways and Light Railways Association.—The Tramways and 
Light Railways Association's ** Journal " for November contains а 
copy of the Report of the Joint Committee of the Incorporated 
Municipal Electrical Association and th» Municipal Tramways 
Association on '* Charges for Electrical Energy supplied for Traction 
Purposes from Combined Stations " ; a reprint from the “ Electric 
Railway Journal " of tests made with hand and air brakes in New 
York City ; the amendments made in 1911 to the Model Bills and 
Clauses and to Standing Orders of the two Houses of Parliament ; a 
full list of the results obtained in the case of tramway bills deposited 
jn, Parliament during the session 1910-1911, and other matters relat- 


{ПЁ to the affairs of the association. 


ty at the 


EDUCATIONAL NOTICES. 


Ёз, John Cass Technieal Institute.—The annual distribution of 
prizes will take place on the 29th inst. 

Merchant Venturers’ Technical College (Bristol).—The annual dis- 
tribution of p rizes by Mr. Alex. Siemens will take place in the Great 
Hall of the College on Friday, Dec. 15. The Master of the Society 
of Merchant Venturers will preside. 

University of Manchester.—On the recommendation of the Council 
and Senate the University Court have resolved to confer the hon- 
orary, degree of Doctor of Science on Mme. Curie and Mr. S. Z. 
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de Ferranti on the occasion of the opening of the new physical 
laboratories or on some other suitable occasion. 


Finsbury Technical College Old Students’ Association.— The annual 
dinner of this association will be held at the Trocadero, Piccadilly 
Circus, on Saturday, December 9, at 1730 pam, Mr. В. J. Wallis- 
Jones being in the chair. 

We are also informed that a dining club has been formed amongst 
members of the Association. The members of the club dine together 
once a month, and the meetings are strictly limited to members of 
the Association. Anyone wishing to receive further particulars of 
the club should apply to the hon. secretary, Mr. Н. W. Gregory, 
1, Atherton-road, Forest Gate, E. 

Glasgow and West of Scotland Technical College.— The annual re- 
port of the 115th session has been received. 

There was a satisfactory increase in the number of day and evening 
students, and the increase in class enrolments and! student. hours ” 
Were also satisfactory. In. the electrical engineering department Mr. 
Robert O. Burns obtained the Sir John Pender Bursary and Gold. Medal. 

Various additions have been made to the equipment during the year; 
a 300 kw. steam turbine with c.c. dynamo is under construction by Messrs. 
Willans & Robinson, and. will be installed, by favour of Glasgow Cor- 
poration, in one of their electric power stations, and the resources of the 
station for the supply of steam and condensing facilities will be placed at 
the service of the College staff under mutually satisfactory conditions. 


Armstrong College, Newcastle-on-Tyne.—Lord Grey has been 
elected president of this college in succession to the late Dr. В. Spence 


Watson. 

* Northampton ** Past-Students.—4A reunion of this association will 
be held on Saturday, December 2, at the Food- Reform Restaurant, 
Holborn. The function will take the form of a whist-drive and social, 
and in the interests of a successful gathering it is hoped that. every 
* Northampton " man will endeavour to be present. Tickets (Ladies! 
and Gentlemen's) can be obtained from Mr. J. C. Rennie, 28, Oxford- 


road, Putney, S.W. 
ARRANGEMENTS FOR THE WEEK. 


FRIDAY, November 24th (tc-day). 
PHysicaL SOCIETY. 


5 p.m. Meeting at the Imperial College of Science, Imperial Insti- 
tute-road, South Kensington. Agenda: “The Maximum 
Value of the Electric Stress between Two Unequal Spherical 
Electrodes,” by Dr. А. Russell: “The Cubieal Expansion of 
Fused Silica,’ by Мг. Е. J. Harlow; " On the Temperature 
Coctlicient of Ditfusion,” by Mr. В, W. Clack ; “ The a- Particles 
Emitted by the Active Deposits of Thorium and Actinium,” by 
Messrs. E. Marsden and T. Barratt: ©“ The Magnetic Transition 
Point of Сетете, by Messrs. S. W.J. Smith, W. White and 
S. G. Barker. 
NEWCASTLE SECTION OF THE [NSTITUTION OF ELECTRICAL ENGINEERS. 
£030 р.т. Special General Meeting at Armstrong. College. Dis- 
eussion on the Proposed New Articles of Association. 
GLASGOW NECTION OF THE ÍNsTITUTION oF ELECTRICAL ENGINEERS. 
8 p.m. Special General Meeting at 207, Bath-street, Glasgow. 
Discussion on the Proposed New Articles of Association. 
TUESDAY, November 28th. | 
MANCHESTER NECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:80 рт. Meeting at the Physical Laboratory University, Man- 
chester. Paper on " Automatic Reversible Boosters,” by Mr. 
R. Rankin 
INSTITUTION OF Civit, ENGINEERS, 
$ p.m. Meeting at Great George-street. Paper on “Electric 
Lighting of Railway Trains: The Brake-Vehicle Method," by 
Mr. Roger T. Smith. 
WEDNESDAY, November 29th. 
STUDENTS’ SECTION OF THE lNsTITUTION OF ELECTRICAL ENGINEERS. 
7:45 рт. Meeting at Victoria Embankment. Paper on “ Some 
New Zealand Electric Plants,” by Mr. A. E. Е. Cheal, 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding: Col. H. M. Leaf. 

The following orders have been issued for the current week :— 
Monday, November 27th, ' A ” Company.— Work same as last week. 
Tuesday, November 28th. * B ” Company.—Work same as last week. 
Wednesday, November 29th. —Gymnastic Classes, 7 to 10 p.m. 
Thursday, November 30th, * C " Company.—Lecture by Major J. H. S. 

Phillips. 7 to 8 p.m. Technical work. 8 to 10 p.m. 

Friday, December Ist, " D" Company.—Lecture by Major J. H. S. 
Phillips, 7 to 8 p.m. Technical work, 8 to 10 p.m. 

Saturday, December 2nd, " D " Company.— Mobilisation week-end run 
at Coal House Fort, Gravesend on Saturday. Train leaves Fenchurch. 
street Station, L.T.&.Southend Railway, at 3:10 p.m. Dress: Same 
ав for “ A” and * B " Companies below. 

“А апа‘ В” Companies.— There will be а mobilisation week-end run 
on Saturday and Sunday, December 9th and 10th, at Dover. Train 
leaves Victoria Station, L.C. & D. Railway, at 1:30 p-m. on Saturday, 
Sth. Dress: Service dress, putties, great coats, haversacks and 
belts will be worn. 
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MANCHESTER CORPORATION ELECTRICITY SUPPLY 
ACCOUNTS. 


The seventeenth year of working of the Manchester elec- 
tricity supply undertaking has been a very successful one, as 
will be sufficiently indicated by the fact that the sales of 
energy show an increase of about 12 million units—with one 
exception the largest that has been recorded by the under- 
taking—whilst a subetantial reduction per unit sold has taken 
place in the total cost of supplying the energy. 

The total number of units generated during the 12 months 
was 115,400,446 units, 83,308,848 of these units being sold, and 
8,843,864 units being used on the works. The quantity lost in 
distribution was therefore 23,247,734 units, or 20-15 per cent. 
of the total generated. The corresponding figures for the two 
preceding years were 18-1 per cent. and 16:96 per cent. respec- 
tively. The steady increase during the last year or two 1s 
probably accounted for by the greater proportion of the output 
now being transmitted as high-tension energy from Stuart- 
street station. 

The total output comprises 54,718,320 units sold to private 
consumers for lighting, heating and power, 167,001 units for 
public lighting, and 28,423,527 units for the tramways. The 
small proportion of the output used for public lamps is note- 
worthy, the number of lamps being the same as in the previous 
year—viz., 98, but important strect-lighting developments are 
to be looked for in the 1mmediate future. 

It may also be noted that the traction supply shows a small 
decrease (about 100,000 units) over the corresponding output 
last year. 

The maximum load recorded during the year was 28,210 kw. 
for lighting and power, and 9,310 kw. for the traction supply, a 
total of 37,520 kw. This corresponds to а load factor of 
25-35 per cent., as against 24-18 per cent. in the previous year. 
The total capacity of the generating plant installed was 
47,300 kw. 

A good idea can be formed of the progress of the undertaking 
from the fact that 1,253 new consumers were connected to the 
mains; this increase brought the total number of consumers 
at March 3186 last to 10,197. Excellent progress also con- 


tinues to be made as regards the power supply, the number 


of motors connected up during the year being 694, repre- 
senting 7,221 н.р. The total motor connections in March 
last were then 4,889, representing the large total of 
47,533 н.р. 

Considering next the financial statistics, the revenue ob- 
tained from the private lighting, power and heating supplies 
was £277,052, an increase of £29,631 compared with the pre- 
vious year’s revenue, whilst the traction supply brought in a 
revenue of £118,223, £1,124 less than last year, and street 
lighting £870, a decrease of £64. The total revenue from all 
sources represented 1:164. per unit sold, as against 1-20d. a 
year ago. As, however, a considerable saving is shown in the 
items of expenditure, the balance on the year s working is 
0-144. per unit, compared with 0-12d. 

From our analy sis of the expenditure below, 1t will be seen 
that the total costs, excluding capital charges, have decreased 
from 0-614. to 0-54d. per unit sold, this decrease being spread 
over several items. The figure for fucl—namely, 0-20d. per 
unit sold—is noteworthv. The new Tudor battery has 
accounted to a considerable extent for the substantial reduc- 
tion in the costs of production. 

Including capital charges, it will be seen that the total cost of 
the supply is just over 14. per unit ; but it must be remembered 
that to this figure must be added the contribution to the 
renewals suspense account, which provides for tlie amount by 
which the estimated life of plant 13 less than that assumed т 
cale ‘ulating the sinking fund. Attention may also be called to 
the relativ ely high figure at which the sinking fund contribu- 
tion stands; this should assist in increasing the financial 
stability of the undertaking. 

The following analysis gives the total and cost per unit sold 
for the various items during the year ended March 31, 1911, 


| a citate comparisons :— 


the at ter figures for the previous year being also given to. 


Per unit sold. 


Generating Costs. 1910-11. 1909-10. 
Coal ео £70,615 ... 0-20d. .., 0-914. 
Oil, waste, water, &о......................... 4.853 ... 0:024. ... 0-02d. 
Salaries and wages at station ............... 18,125 ... 0*05d. ... 0-06d. 
Repairs and maintenance ................... 14.454 ... 0-04d. ... 0-054. 
Compensation, re accidents.................. 302 ... 0-00d. ... 0-00d 

Fotil Generating Costs .................. £108,349 0.314. 0.344 

Distribution Costs 
Salaries and wages ............................ £16.163 ... 0-04d. ... 0°054. 
Repairs and maintenance ................... 13,055 ... 0-04d. ... 0-05d. 
Miscellaneous .................................. 2,492 ... 0:014. ... 0-01а 

Total Distribution Gostas .................. £31,710 0-09d. 0-11d. 

Management Costs, &c. : 

Salaries and wages ............................ £9.698 ... 0-08d. ... 0-08d. 
Printing, stationery, &c. 999 ... 0-00d. ... 0-00d. 
General establishment charges ............ 1,046 ... 0-004. ... 0°014. 
Law and Parliamentary charges............ 555 ... 0:004. ... 0-00d. 
Special оһагрез................................. 1,574 ... 0:014. ... 0-00d 

Total Management Costs, &c............. £13.872 0-04d. 0-04d. 

Rents, rates and (ахевз........................... £34.047 ... 0-104. ... 0-12d. 

TOTAL COSTS (ес capital charges) ......... £188.878 0:54d. 0:814. 

Capital Charges. 
iur ec c ——-———-——— ' £69.682 ... 0-20d. ... 0:23d. 
Sinking fund and repayments............... 95.913 ... 0-28d. 0-30d. 

To'al Capit.1 Char es..................... £165,595 0-48d. 0-53d, 
TOTAL COSTS (inc. capital charges)........ £354,473 ... 1:024. ... 1:144. 
‘Revenue ` 

ак И £396,145 ... 1.144. ... 1:234. 
Rental of meters and switches ............. 483 ... 0-00d. ... 0:004. 
Rental of motors „оаа 5.428 ... 0:024. ... 0-02d. 
Miscellaneous (less bad debts)............... 1,66] ... 0:004. ... 0:014. 

TOTAL REVENUE .................... Dp €403.77 116d. 1284 

Balance (surplus) .................... кын £40,240 60-144. 0:128, 


Of this balanee, а sum of £21,672 is paid into the renewals 
suspense account (being supplementary provision in respect of 
assets having shorter estimated periods of life than the periods 


for statutory redemption of debt, as calculated for the current 


year), £15,000 was handed over in aid of rates, end the re- 
mainder was used to defray the costs of special renewals. The 
renewals suspense account showed on March 31st last a balance 
of £166,901, compared with £141,451 a year ago. The balance 
in the reserve fund carried to next year’s account is £217, 
£1,776 having been paid out during the year on account of 
wages of permanent employés engaged on capital account. 

The generating costs given above are the combined costs per 
unit sold for Dickinson-street, Bloom-street and Stuart-street 
power stations. The individual figures per unit generated are 
as follows :— Na 
STUART-STREET. 

Number of units generated 81,722,680 


Cost of Tuel cse rera cedes £48.826, or 0- 14d. per unit generated. 
UU ЖИККЕ E dad 3.156, or 0-01d. 
Salaries and wages at station. ... 9.269. or 0-03d. 
Repairs and maintenance ....... 7,901, or 0:02d. 
Total costs at Stuart-street ...... 0:20d. per unit generate xd. 


DICKINSON-STREEF AND BLOOM-STREET. 


зоо ооо ор ооо ооо ооо со ось es Deve 


э” 


ey э 


э 


Number of units generated ене 30.551.306 
Cost of fuel линии... LTSR. or OT Td. per unit generated. 
TIME Ur ЖООК О wen eee s 1.697. or (-01d. x А 

Salaries and wages at stations... 8.596. ог 0.074. 
Repairs and maintenance ....... 6.552. or 0-05d. T 


,* 


Total costs at Dickinson-street and Bloom-street stations, 0:304. per unit 
generated. 


The above figures are of interest as indicating the economies 
possible in a large station. Thus, salaries and wages at 
Stuart-street only “total 12 per cent. more than at the other 
stations, although the output is nearly three times as 
great. 

During the year the capital expenditure amounted to 
£54,577, bringing the total expenditure to March 31st last to 
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£2,733.207. The varicus items comprised in this total are as 
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same period as that of the sound to be magathied, and against 


follows :— Per kw. this tuned armature is a microphone contact, М, which is con- 
T T - ini е nected through plug switches апа а local battery to another 
р ч (Diekinson-street) ...... Ў TT i hi i А a nel: : 
and an ME TU ct) £ о, | high-resistance electromagnet winding, F,. Consequently, when 
: Ө (Баг oo ls s the detector current traverses F, a larger pulsating current of 


215.299... | 
£380,434 ... 58.2 
£194,083 ... 

127,773 .. 

397,239 .. 


Machinery and plant (Dickinson.street) 
(Bloom.street) ......... 
(Stuart.street) ......... 


99 99 


„э » 
£719,095 ... 15:2 

Stuart.street railway _.,.......................... £81.525 ... 1-7 
á water saupply........................ 6.456 ... 0-2 
Distributing stations ............................ 371,297 ... 7-9 
Маш aie cM 980,080 ... 20-7 
Muteri ышаны Было Айланы ыы. 63.388 ... 13 
Time switches. I81 0-0 
МО о ны 37.473 . 0-8 
Electrical instruments.........0................. 2,065 ... 0-0 
Cable stores and огКзһэрҹ 30.520 ... 0-6 
Cottage ргорег{у_................................. 3.993 ... 0-1 
Warehouse property. LLL. 47.122... 10 
Street lighting 578... OO 
Total capital expen Инга, и... 2,733,207 £577 
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THE TELEFUNKEN SYSTEM OF WIRELESS 
TELEGRAPHY. 


(Concluded from page 217.) 


ACCESSORY APPARATUS. 


Apart from the main equipment of a wireless station there 
зге many accessories which are required from time to time, 
either to facilitate the working or for making measurements. 
The Telefunken Company have developed several interesting 
instruments of this kind, of which we shall now give some ac- 
count. In this connection it is well to remember that commer- 
cis] wireless telegraphy requires for its advance the highest 
scientific skill, and that we must look largely to wireless tele- 
graph companies for improved apparatus for measuring electric 
waves rather than to the outside scientific worker. 


equal rhythm traverses F.. 
armature and again supplies a larger current to the electro- 


This again acts upon a tuned 


Кто. 26.—Sounp INTENSIFIER. 


Sound Intensifier.—An instrument that has been developed | magnet winding Ез. Finally this re-acts upon a third tuned 
by the Telefunken Company, and which adds greatly to the armature and gives a stil] larger current, which can be switched 
simplicity of receiving with a singing spark, is the sound intensi- | on to a loud-speaking telephone, T. This telephone is also con- 
fier. It consists practically of three tuned microphones and it | nected to an acoustic resonator, and by adjusting this tube, 


acte in two ways : firstly, by selecting the sound to which it is 
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Fio. 25.—DiAGRAM OF CONNECTIONS OF SOUND INTENSIFIER. 


tuned and, secondly, by magnifying this sound. The general 
principle is shown diagrammatically in Fig. 25. The detector 


engthening it or shortening it until it is in resonance, the sound 


can be heard generally about the operator’s 
room, which is a great convenience. | 
The current can thus be increased in three steps 
from a detector current of, say, 10-'атреге 
or 107" ampere up to a current of 10-2 
ampere. Instead of emploving a loud-speaking 


Fic. 27.—Diacrau OF CALLING APPARATUS. 


telephone this-current can be used to work an ordinary Morse 
writer. For this purpose it is switched over at 3 to a trans- 


current is brought to the.terminals A, B, and passes through a | former, C, as indicated in Fig. 25, and thus gives а secondary 
high resistance winding, F,, of an electromagnet. In the field alternating current which is rectified by a detector, D. The 
of this electromagnet is a small armature tuned to have the resulting continuous current acts upon a highly sensitive pola- 
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rised relay, В, which operates the Morse inker by means of & 
local battery, E. 

The sensitiveness is high, and by means of this instrument 
the speed of telegraphing can be raised to that "оѓ the Morse 
instrument or to the highest rate obtainable by hand working. 
This arrangement permits, for the first time, the use of a writing 
apparatus of high sensitiveness, simplicity and reliability in 
wireless telegraphy. 

“Аз regards selectivity, this can be carried very far by decreas- 


ing the damping of the tuned armatures, but this is not desirable 


because the sound emitted by a station may change somewhat 
апа the intensifier is purely for the purpose of amplification. 
The normal selectivity is such that if there is 20 per cent. 
dissonance fromthe pitch to which the instrument is tuned, the 
dissonant sound is not effective. о Two intensifiers can therefore 
be worked simultaneously if the notes are dissonant to the 
extent of 20 per cent. 

Fig. 26 shows an amplifier of this kind for use on board ship. 
The resonance system is suspended from a well-sprung aud 
damped universal joint. Two out of the three microphone 
systems are noticeable in this illustration, and below the in- 
strument is seen the Morse writer. 
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Fic. 28.—ARRANGEMENTS FOR WORKING SOUND INTENSIFIER. 


The way in which the instrument 1s connected up for station 
use is shown in Fig. 23. The bar A carries six connecting plugs 
which bridge the pair of spring contacts in each circuit when 
this bar is down, and thus permit the local batteries B,, B, and 
B, to act. When sending, a continuous current flows round 
the solenoid В, so that the core С 13 attracted upwards and the 
local circuits are interrupted. When the core is down, the 
sending circuit 1s interrupted. 

Calling Apparatus for Wireless Telegraph Stations.—During 
the last few years there has been an increasing demand for 
acoustic receivers, and the coherer has fallen more and more 
into disuse. Acoustic working presents certain marked advan- 
tages and enables faultless traffic to be maintained between 
two stations, but it should be remembered that the disappear- 
ance of the coherer means that we have no longer a very simple 
accessory apparatus which allows weak wireless signals to be 
changed directly into a strong mechanical movement, such as 
is necessary to ring a bell and thus call up a station. In order 
to meet this want the Telefunken Company have developed an 
instrument which will call up a station when the energy re- 


ceived is very small. This instrument consists essentially of 
& very sensitive high-resistance galvanometer which 1s deflected 
by the current from the detector. A suitable contact for work- 
ing a relay cannot, of course, be made by the deflection of such 
a galvanometer needle, but the instrument is so arranged that 
when the needle deflects beyond a certain angle, which can be 
easily adjusted, it comes into contact with a toothed wheel 
kept in slow rotation by clockwork. The needle then becomes 
engaged with the toothed wheel which carries the end of the 
pointer down on to a block of metal and thus forces it into 
sufficiently good contact to complete a local circuit; this 


Fic. 29.—VIEW oF CALL APPARATUS. 


operates a drop indicator, which in turn closes a circuit through 
an alarm bell which continues to ring until the operator releases 
the needle. 

The arrangement is shown diagrammatically in Fig. 27, in 
which N is the needle and W is the toothed wheel seen in plan. 
The local battery is at B, and when contact is made the relay 
R operates and the bell rings. Theterminals I. and II. are con- 
nected to the receiver apparatus in parallel with the 1,000-ohm 
telephone, which is commonly,used at stations, and the direc- 


ets "L 
tion of the received current is so arranged that the pointer of 


Fic. 30.—VIEW ОЕ WAVE METER. 


the instrument moves to the right—that is, towards the wheel. 
As soon as the sending instrument transmits a dash lasting 
about 10 seconds the needle moves sufficiently to engage with 
the wheel, and is then rigidly held, so that the bell begins to 
ring. 

The operation of the apparatus is very simple. When the 


terminals L, II. have been connected with the receiver, and 
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the terminals IIL, IV. with the battery, the needle of the 
galvanometer has only to be unclamped for the instrument to 
be ready. The distance of the needle from the toothed wheel 
can be regulated by means of a knob, seen at the bottom right- 
hand side of the case in Fig. 29, which gives a general view of 
the apparatus, and thus any desired degree of sensitiveness 
can be obtained. For ordinary working a distance of about 
l mm. is used. By placing the battery switch on the terminal 
marked “оп” the apparatus is ready to receive a call. When 
the call has taken place and the bell has rung, the clamped 
needle can be released by slowly turning the knob at the top 


Mis. 31.—DiacRAM OF Wave METER CiRCUITS. 


of the apparatus in a clockwise direction. This raises the 
indicator into position again, and the apparatus is then ready 
for another call. | 

Ware Meters.—The Telefunken wave meters have been 
designed so that they are particularly compact and easy to 
manipulate. The more elaborate of these instruments is seen 
in Fig. 30, and contains a hot-wire ammeter, variable capacity, 
inductance coils and a complete outfit of tools and accessories. 
The connections are as shown in Fig. 31, and from this it will 
be seen that measurements are made on the principle of re- 


Fig. 32.—Wave METER REMOVED FROM CASE. 


remains low and constant. 

IX Inductance coils are provided, and take the form of 
Separate flat spirals encased in ebonite, as will be seen by 
referring to Fig. 32, which shows clearly the general construc: 
tion of the Instrument, Any one of these coils can be used as 


desired, and is conveniently held by a flexible stand. which 
permits the wave meter to be more or less loosely coupled with 
the circuit under test. Coils when not in use are held in the 
base of the instrument, and when a coil is fixed on to the 
holder it is automatically connected up by flexible leather- 
covered leads to the variable condenser. The latter consists 
of the usual arrangement of semi-circular plates carried опа 
spindle, half the plates being movable and half being fixed. 
The top of the spindle carries an ebonite handle and pointer, 
and the capacity is adjusted until the hot-wire ammeter shows 
а maximum. The wave-length can then be read on one of 
the lower scales, depending upon the inductance coil that із 
used, or found from a calibration curve. In place of the hot- 
wire instrument a helium tube can be used (marked H in 
Fig. 31), or a telephone in series with the detector, as indicated 
respectively at Gand D. The variable capacity C is protected 
by a spark-gap, S, and the helium tube is connected per- 
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Fia. 33.—DiaAGRAM or SMALL Wave M ETER. 


manently across the poles of the capacity. The telephone and 
detector are connected similarly by means of a four-point key 
when this is turned to the contact 4. Contact 1 gives an ой 
position. The two mid contacts connect the condenser to a 
small battery and a buzzer (described below) contained in the 
base of the instrument. И contact 2 1з used the buzzer зир- 
plies intermittent currents to the condenser, whereas contact 3 
is not brought so high, and when the key is in this position it 
can be used as a tapping key and Morse signals can he given 
from tlie buzzer. не |se, 

The range of the instrument in wave-lengths is from 100 to 
6.000 metres, and this range can be extended further by 
altering the capacity, or by making the corresponding changes 
in the inductance. Саге must, of course, be taken to have the 
coupling sufficiently loose to get accurate results. It will be 
seen that such an instrument is very useful for tuning and 
measuring the wave-length of all circuits in a wireless telegraph 
station, such as the exciting circuit, the antenna for both 
sending and receiving, and the secondary circuit of the tele- 
phone; and it can, of course, also be used for measuring the 
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Fia. 34.—View or SMALL Wave METER. 


damping of & circuit, for the examination of detectors, for 
measurement of capacity, inductance and coupling, and 201 
controlling the pitch of the station when sending. qus 

А smaller but very useful type of wave meter is also made, 
in which an inductive circuit is used for coupling the instru- 
ment to the circuit under test. The arrangement is shown 
diagrammatically in Fig. 33. The variable capacity C, of the 
same type as in the apparatus just described, is connected to 
an inductance, L,, in the case of the instrument. This induc- 
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tance is made up of four coils, wound with fine enamelled-wire 
and connected to a drum switch. The latter can be turned by 
the knob seen on the left-hand side of the instrument in Fig. 34, 
and by this means the coils can be connected in series with the 
condenser, the number so connected being indicated through a 
small window in the top of the case. This oscillatory circuit is 
inductively coupled to a closed circuit, consisting of two induc- 
tances, La, La. These are flat coils, embedded in ebonite and con- 
nected together by flexible leads leather covered. One of these 
is seen in Fig. 34, against one side of the case, where it slides 
in а groove, so that by pushing it in or drawing it out the 
coupling with the inductance inside the case can be varied. 
The coil at the other end of the flexible lead 15 used for coupling 
to the circuit under test. А helium tube 1з used as an indicator 
of resonance, and the coupling must, therefore, be sufficiently 
loose to give a sharp indication. If desired, a small glow lamp 
may be used instead of the helium tube, but the indication is 
less sharp. The wave-length is determined directlv from the 
position of the pointer on the scale of the instrument. or by 
reference to a calibration curve. 

The Buzzer.—An interesting feature of these wave meters 
is the small buzzer, which is seen mounted on the top of the 
case in Fig. 34, and is shown more clearly in Fig. 35. It con- 
sists essentially of a small contact-maker carried by means of a 


Fic. 35.—VIEwW or Buzzer. 


wire under tension. The tension of the wire is adjusted by the 
milled head at the end of the buzzer, so that the wire has a 
natural period of 300 to 1,200 vibrations per second. 

The contact is broken electromagnetically, as in an ordinary 
coil hammer break, and is adjusted by the milled head seen on 
the top of the instrument. The buzzer is fitted up with four 
very small dry cells, and when in action it gives currents cor- 
responding to the note to which it is adjusted. The note can 
be the same as that obtained from the spark frequency of 
1,000, or any other frequency within the limits just mentioned. 
This little apparatus is extremely small and compact, and 18 a 
most useful accessory for testing circuits. By closing a small 
key on the case of the wave meter the buzzer is connected in 
series with the cells across the poles of the condenser. Morse 
signals can also be transmitted, as mentioned in describing the 
large wave meter, and are useful for testing detectors. 


CONCLUSION. 


As a natural result of amalgamation the Gesellschaft fiir 
drahtlose Telegraphie have found it preferable not to carry out 
the whole of the manufacture themselves. Consequently the 
main part of the essentially wireless part of the equipment 1s 


manufactured by Messrs. Siemens & Halske at Nonnendamm 
(near Berlin), whilst the motors and generators are manu- 
factured by the A.E.G. The Telefunken Co. themselves have 
large premises in Berlin where they keep their stock, and 
manufacture minor details requiring specialised expert 
knowledge, such as detectors. Here also all stations and 
apparatus are tested before being sent out. Further there are 
laboratories in which technical research is carried оп by a 
highly skilled staff, characteristic of German enterprise, so that 
very little is left to chance. 

We announced some few months ago that Messrs. Siemens 
Brothers & Co., Ltd., had acquired the Telefunken rights for 
this country ; and as they are proceeding to manufacture all 
the necessary constituents of wireless stations, either at Wool- 
wich or in conjunction with Siemens Brothers Dynamo Works, 
Ltd., at Stafford, our readers will soon have an opportunity of 
seeing the apparatus here described for themselves. 


SILVERTOWN TRAIN LIGHTING EQUIPMENT. 


The present force of public opinion, even if it is not strengthened 
and rendered irresistible by another disastrous calamity such as that 
at Hawes Junction, will probably compel the railway companies 
at an early date to adopt electric lighting for the whole of their pas- 
senger rolling stock. The companies have now certainly а variety 
of systems to choose from, and they can no longer reasonably urge 
against the installation of electrical equipment the coat of operation. 
The most recent train-lighting plant to be placed on the market 
is that of the India Rubber, Gutta Percha & Telegraph Works Co., 
which is known as the Silvertown train-lighting equipment. 
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CONNECTIONS ENCLOSED TIN DOTTED SQUARE 
ARE INSIDE THE MACHINE. 


Fig. 1. —DiAGRAM OF CONNECTIONS. 


* This plant is being manufactured under a patent taken out by 
Messrs. Anderson, Russell & Gray and is at present under trial by 
one of the large English railway companies. 

The шр рф of à anani driven from th? coach axle, and 
carrying on its shaft a governor for operating the switchgear, E 
double battery of accumulators, one battery being normally connec 
to the terminals of the lamp circuit, whilst the other is connected 
to the armature terminals for charging. | 

The dynamo is of ordinary construction and design except that 
the field magnets are differentially wound, опе winding being а shunt 
winding connected by the switchgear to the terminals of the battery 
that at the time is connected to the lamps (which we shall here term 
the “ discharge battery `), whilst the other is a series winding 
through which is passed the whole or a part of the current supplied 
by the dynamo to the second battery, called the “ charge battery. 
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This winding is connected up by the switchgear so thet it opposes | to the diagram of connections (Fig. 1). those connections enclosed in 
the shunt winding, and tends to weaken the tield in which th» arma- | the dotted square are inside the machine. The numbers on the 
switchboard, where a circle is shown, denote the points at which the 


ture is rotating. 

Connected as a shunt ecross the series winding is a diverter resis- | connections pass through the switchboard, The other numbers ref +r 
tance, which can be adjusted bv hand to regulate the proportion of | to the reversing and cut-in and out switches ; 9. 10 and И are the 
the charging current passing through the series winding ; so that if | cut-in and out switeh, and 1, 3, 7, 5 and 2, 4, 8, 6 the upper contrets, 
the conditions of working are such that there is an increase in the | and 1. 7, 3. 5 and 2. В. 4. 6 the lower contacts on the reversing switch. 
ampere-hours of discharge from the batteries, the rate of charge of If we assume the train is just starting and all the lamps are switched 
the charge battery сап be increased ; or if there is a decrease, the | on, the direction being such that the reversing switch is in the position 
rate of charge can be decreased. Ву so adjusting the diverter re- | shown by the full lines (upper contacts), the current will fow through 
sistance that, with any predetermined value of the charging current, | the various circuits in the following manner: Ргот № о. 1 battery to 
the proportion of this current passing through the series coils gives | upper contacts 6 and 8 to lamp switch and lamps back to No. 1 bat- 
в demagnetising effect equal to the magnetising elTeet of the shunt | tery. A part of the current will b» supplied by No. 2 battery through 
coils, we can limit the charging current to something less than this | contacts 2 and 4 through the series winding and its diverter, then 
predetermined value; at the same time this value is unaffected by | through the lamp resistances to the lamps back to No. 2 battery. 
the number of lamps in circuit. When the speed has increased sufficiently, the shunt winding will 

The armature shaft of the dynamo carries a centrifugal governor. so | be connected to No. 1 battery to excite the shunt through contacts 
arranged that it operates a cut-in switch when the speed of the | 6, 8. 9 and 11, thus ensuring the voltage being built up before the 
armature is such that the dynamo, if excited by the shunt coils only, | armature is connected with the batteries and lamps. An increased 
would give a voltage equal to the normal lamp voltage. This cut-in | speed will not connect 9 and 11 to 10, and the armature will supply 

current to the load in the following manner: he current passes 


switch first connects the shunt circuit to the discharge battery so as 
to excite the magnets of the dynamo, and then connects the arma- | from the armature {о contacts | and 3, after which it divides, part 
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Fig. 2.—Governor REVERSING AND CUT.IN AND -OUT SWITCHES. 


iure of the dynamo to the charge battery through the series coils | going through the lamp resistances to the lamps and part going 
and the diverter, and to the discharge battery and lamp circuit | through the series winding and its diverter and contacta 4 and 2 to 
through the lamp resistances. No. 2 battery (which is the charge battery when running in this 
The governor also carries on its collar a projection which, as soon | direction). The current from No. 2 battery will now join that from 
аз the armature begins to rotate, engages with a rocking lever which | the lamps and pass through contacts 11, 10, 7 and 5 back to the 
operates a reversing switch provided there has been a chaage in the | armature. 
direction of rotation of the armature. This collar works against If only half the number of lamps is required, the current will flow 
а light spring for the first $ in. of its movement, so that it is | as before, except that there will be no circuit through one group of 
quickly drawn away by the governor when making only a few revo- | lamps, nor through one of the lamp resistances which were in parallel 
lutions per minute, sufficient for the projection to be clear of the | for full lighting. In the event of no lights being used, the two bat- 
rocking lever and thus prevent the repeated striking of the former | teries are placed in parallel by the act of switching the lights off. In 
against the latter. This reversing switch not only changes the con- this case, the current will flow in the following manner: From the 
nections between the armature and the batteries, so that the dynamo | armature to contacts 1 and 3, after which it divides, part going to the 
gives current in the proper direction, but also changes the batteries | series winding and its diverter and part to the “ half light " lamp 
over so that the one that was the discharge battery becomes the | resistance. The current after passing through the series winding 
charge battery, and vice versa. In addition to the above apparatus, | diverter and lamp resistance in parallel again divides, passing througt. 
а lamp switch is provided, so that either all or half the lights can be | both batteries and the shunt winding in parallel, and through con- 
switched on; whilst it also couples the two batteries in parallel for | tacts 11, 9 and 10 to 7 and 5 to the armature. 
charging when all the lights are switched off. The advantages claimed for the system of regulation described 
“The general arrangement of the dynamo and the construction of | above are that it makes it practically impossible to charge the battery 
the governor and switchgear are shown in Figs. 1 and 2. Referring | at an excessive rate, and that it provides an easy means of adjusting 
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the amount of charge to the requirements of the battery. These 
advantages are very considerable. The cost of maintenance of the 
battery also should be appreciably reduced, as the Company believe 
that it will not be necessary to wash the battery out as frequently 
nor to replace the plates so soon as in other systems. The design 
and construction of the dynamo, governor and switchgear have been 
carried out, moreover, with a view of making it as simple and robust 
ав possible, so as to reduce the cost of maintenance; and special 
attention has been paid to providing easy access to those working 
parts which require inspection, and to affording facilities for dis- 
mantling any parts of the gear when it becomes necessary. A view 
of the dynamo and switchgear is given in Fig. 3. 

The following particulars of tests carried out on one of these equip- 
ments will probably prove of interest to our readers. 


Fic. 3.—VIEW or SILVERTOWN TRAIN LIGHTING EQUIPMENT. 


The figures in Table I show the voltage at the lamp terminals and 
the amperes in dynamo, lamp and battery circuits, at different speeds 
of the train with a given ratio of driving and driven pulleys ; but, of 
course, the ratio of driving and driven pulleys may be changed to 
suit the requirements of either express or local services. No. 1 
reading is taken with the dynamo at rest and both lamp circuits on. 
Nos. 2 to 6 are with the dynamo running and both lamp circuits on. 
Nos. 7 to 9 are with the dynamo running and one lamp circuit only 
on. Nos. 10 to 13 are with all lamps switched off and both batteries 
in parallel for charging purposes, and No. 14 is with the dynamo at 
rest and one lamp circuit on. ` The figures given, of course, refer to 
only the then existing condition of the two batteries, and they will 
vary according to the relative conditions of the two batteries. 


ee Table I. 212 Ес 
Speed. Lamp cireuit. No. 1. battery. | No. 2 battery. | 


current, whilst Nos. 5 to 8 are taken with the diverter on the 5th. 
point, which gives the largest charging current. With the diverter 
on the 2nd, 3rd or 4th points intermediate charging currents can be 
obtained. It should be noticed that both Tables show that at the 
same speed the charging current is practically the same whether both 
lamp circuits or only one is on, as the system of regulation overcomes 
the defect, common to many other systems, of simply increasing the 


current charging the battery by the same amount as the current in 
lamp circuit is reduced. 


THE EXPERIMENTAL DETERMINATION OF THE 
INDUCTANCE OF LINEAR CONDUCTORS. 


-— 


BY A. C. JOLLEY AND А. Е. BURGESS, B.SC. 


Summary.--Experimenta were undertaken to verify the formule 
commonly used to express the inductance of а straight conductor. 
The limitations of the Neumann formula is pointed out, and an expres. 
sion is obtained for the inductance of a couple of parallel wires as used 
in high-frequency measurements. Finally, the effect of neighbouring 
bodies of iron is considered, and the effect of different types of slot 


as used in armature stampings is shown experimentally and for various 
currents. 


The self-induction of a straight conductor has of recent years 
become an important quantity in the calculations and experi- 
mental work of the wireless and cable telegraphist, the alter- 
nate current traction engineer, the instrument maker and 
dynamo designer. | 

Hitherto, with the exception of a few experiments upon coils 
from which this quantity was deduced, it has always been 
calculated either from the well-known expression of Neumann, 
or from similar expressions founded on mathematical theory. 


THEORETICAL FORMULAE. 


Hertz, in his treatise on ‘‘ Electric Waves," quotes the fol- 
lowing general formula, due to Helmholtz, for the inductance 
of a straight conductor of length l and diameter d, viz. :— 


L= 21} log Е € = 0754+05(1 -K) | я 


where К is ап undetermined constant. 


2 —— | EP Thus, if we put K — 1 we arrive at the expression of Neumann 
9,5 Revs. | Miles | | | Charge Dis. | Charge, | PiS = = or with K=O and —1 we have respectively the ,equations 
g | Ре ‚ рег | Volts. Amps.. amps. charge, ш сһагде, &* | corresponding to the theories of Maxwell and Weber.* 
EE EE NEUE LL Mu Now it is not clear to us that any of these expressions 
ET 0 | 0 123-25 19-0 | 1130 | .. 6:0 0 represent for а straight conductor а quantity equivalent to 
2 | 440 183 234 19-0 12-5 | 20 7.5 | that which we should call theinductance in the case of a closed 
: | ALIS - o FI» dO 35:5 | circuit, for we shall show that none of them include the whole 
4 11,400 | 583 246 , 194 05 | 245 44-0 É 
5 |1480 | 61:6 2475 195| 0 0 | 255 45-5 
6 700 | 291 2425 192 | cs 3:5 15:0 30-5 
7 11,300 | 54-1 24:75 10:8 : 0-5 28-5 35-0 
8 |1,000 | 41-6 24-5 10-6 " 0-25 20-5 | 31:0 
9 11,490 | 620 248 108] 10 |... , 255 37.5 
10| 60 250 0 , о | 160 | ого 0 |160 
11; 900 | 375 0 0 20-0 | 110 ... 13810 
12 | 1,480 | 616 0 | 0 | 23-0 | M5 |. 1370 
13 | 600! 250 0 0 10-0 ZU e. |15-0 
4| 0 | 0 245 |106| .. | 723 | 3-25 |... 
Table II. mu mE 
EC MEE: CORE EE Е i | 
| к Speed Lamp circuit. No. 1 battery. | No. 2 battery. Diverter | 
Re eee eae age e cess = liner eae o Е Dynamo, position 
ing | Revs. | Miles ' Charge, ів- | Charge, Dis мар: of 
No. per per | Volts. | Amps. x charge, à charge switch: 
min. | hour | amps. PS- | amps 
1 11,500 | 625 |24-5 | 193) .. | 025 | 13-0 32-0 | Ist point 
2 |1,000 | 41-6 |242 19-0 кё» 2-25 10-0 25:5 "p 
3 (1500 | 62-5 245 | 108! ... | 025| 13-25 9420 | s vs 
4 11,000 | 41-6 [24-4 | 106 | .. | 125] 100 ты 
5 |1490 | 62:0 |24-75 | 195| ... 0 | 250 450 |b5th , 
6 11000 | 41-6 |242 | 190 | .. | 15 | 195 310 | , . 
7 |1500 | 625 |248 | 110 | 10 .. | 25-0 375 | 4. » 
в [1000 | 41.6 |2475 | 108 | 0 0 | 9200 300 ^. > 


The figures in Table II show the use of the diverter for adjusting 
the maximum charging current of the battery to suit the conditions 
of the particular service it may be engaged in. Nos. 1 to 4 are taken 


Fic. 1. m 


of the magnetic induction per unit current. An endeavour 
was therefore made to measure experimentally the inductance 


* « Electric Waves," Hertz, translated by Walker. London: Mace 


with the diverter on the 1st point, which gives the smallest charging . millan, p. 51. 
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of ‘a short length of a conducting circuit by the following This ** external" field may therefore be written 
"1 - poe 
method. N,-2c| 7 М0) (L—1)* --y5 у 


The conductor under investivation was in the form of a 
copper tube, current being led in at the end A (Fig. 1) and 
leaving at the end B. This linear current will, therefore, create 
a field of force concentric with the axis of the tubular con- 
ductor. If now we make this tube enclose one side of a 
large rectangular search coil, EFGH (Fig. 1), whose ends are con- 
nected to a suftable flux-measuring device, we тау, by suddenly 
reversing the current in the tube, measure the flux threading 
the search-coil area. The flux so measured is obviously not 
all the field produced by the linear current, which, of course, 
extends to infinity in all directions, but such а method allows 
us to explore the field within practical limits and compare the 
results so obtained with those deduced from theory, and by 
thus verifving the law of variation arrive at a correct expression, 

In all cases our results are left in terms of CGS lines per 
centimetre length of conductor per ampere, pending a settle- 
ment of what shall be adopted as the inductance of a straight 
conductor. 
^ Consider, first, the general case indicated in (Fig. 2), where 
AB is the tubular conductor of length ЭГ and radius а. Let this 
conductor enclose the side EF of the rectangular search-coil 
EFGH, whose length is 2L parallel to the axis of the tube and 


width В measured at right angles. 


Fic. 2. 


; The number of lines of force passing through an element of 
area dr dy at P, when the current C is flowing along the tube 
and which we have assumed to be equivalent to the same cur- 
rent concentrated at the axis of the conductor, will be 


S 19 
B,dxdy = о drdy, 


where A 0 and the limiting pi of 0 are 
Тї — 
0 =s] ЕЕ 
UU МЕ 
Е ducc d 
and 0,—sin V p y 
Substituting these values and integrating, we have 
Cy atl z—l | 
Bdrdy--i— ау. . (1 
CUT Уу Му" (0 
The number of lines of force, therefore, threading а strip C D 
(Fig. 2) of width dy and at a distance y from the axis of the 
conductor is 


СР mz z—l } 
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By summing all the-strips from y=a to y=R, we obtain the 
total number of lines enclosed by the search-coil. 
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Now, when the width of the search-coil is equal to the length 

of the conductor, t.e., when = the above expression reduces 


to 
: кезе ылыгы Е К 
х, 20| VETRE- \ (21? - a? — Ra 4- 2l log Я 
| р 
Qe (212+ В? | 
and, further, when the radius a of the tubular conductor 13 
comparatively very small, this becomes 


№, «cl oP tog Е. a —3I—R ta 
| a 21--\/(202-- R? 


жура). zd ecd) 
If now we extend the search-coil to infinity in the direction 


R, still keeping the width L equal to the length of the con- 
ductor, we have, when a 1s small, 


N, 20 [21log —21}., Ko. в 4-0) 


This expression corresponds to that given by Neumann for 


an infinitely thin tube of length 2l and is the one most com- 


monly adopted for obtaining the inductance of a straight 


conductor 
The field due to the current in the conductor, however, 


extends into the regions beyond the ends of the conductor, and 
if, therefore, we include this field bv extending the widthfof 
the search-coil beyond the end of the conductor, say, to EH 
in (Fig. 2), then for an infinitely thin. tube of small radius we 

have, from (3) above, | | 
№ =2С УИ ВМ (+ R2—21+ (L4)) log | 
| ALD | 
(L0 (+0 К? - 

^ KR 2(L— 


(L=1)+V(L—I?+R S ' 
Both expressions (5) and (6) are for the “external” field of 
the conductor, that is, they take no account of the radial thick- 
ness of the material of the conductor itself. If, therefore, the 
tube has an external radius, a, as before, and an internal radius, 
a,, we may deduce the field produced in the material of the 
conductor itself in the following manner. The field in a strip 


at a distance y from the axis of the conductor will be due, not 


. ya? 
to the whole current C, but only to the fraction Е a? C, and 
1 


— 


Лепсе we may write for the internal field, 
А зо dy а,“ gua 

х= сз). E tV (L4 Dry -v(L-l. y-r 74у. 

By integrating this expression, making a small, and simplifying, 


we have 
9,2 


N,-2Cl| А: 


a . 
ау? log 2 approximately, 


. a 
and putting n, for the ratio A the above becomes 
1 


2 log n! 
N,-2001— Л у approximately.. . . . . (7) 


Now for а solid conductor a, —0, and we lave 
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a 
and, therefore, if a is small this becomes 
N. =C А 2L 


From this we see that the internal field per centimetre length 
ot à solid conductor is 


2 . 
906101 lines per amp. 
а value already arrived at by Dr. Rosa.* 
If we carry our investigations within the length of the con- 
ductor, that is, make L<l, the expression given in (1) must be 
modified, and we must write 


=f ltx o ieg _ | (8) 
WW ay viae ТС 


Bp 


and, as before, we have that the number of magnetic lines 
passmg through a strip parallel to the axis of the conductor is 


(9) 


and hence the total number of magnetic lines threading such а 
search coil, due to an infinitely thin tube of small radius, will 


be 


AMET "m 
dN 2 (++ f — V I— Lp eid, 


N=20 VUEL + RV (1) R22 + (EEL) log : 
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- We do not claim that there is anything new or original in 
the above treatment of the subject, and it was merely carried 
out in order that we should have expressions by which we could 
check each stage of the experimental investigation. 


ExPERIMENTAL RESULTS. 


Turning now to this experimental part, which has already 
been broadly'outlined above ; the first difficulty which presents 
itself is to make the conductor definite in length, and to 


eliminate as far as possible the effect of the leads carrying 
current to it. 


After repeated trials with various forms of clamp and arrange- 
ments of leads, we finally adopted the method indicated in 
Fig. д as the most satisfactory. | | 

The conductor under investigation 1s mounted horizontally 
between the ends of two vertical and parallel copper tubes 
about 1} metres long, and at the lower ends of these tubes a 
heavy twin flexible lead 1s connected and carried away to the 
instruments and source of current supply, which are situated 
at some considerable distance from the working part of the 
circuit. | 


-+- 


* E, B. Rosa. “Bull.” Bur. Stands. Vol. IV., No. 2, p. 404. 
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Thus the conductor under test forms the short side of a long 
conducting rectangle, and if our search coil is arranged so that 
its plane is truly at right angles to the plane of this rectangle, 
then it will be seen that the magnetic fields due to the currents 
in the upright sides of the rectangle will have no vertical 
component threading the area of the search coil. 

From our preliminary experiments it was found that a con- 
ductor carrying currents of the magnitude we intended to 
deal with and situated 1] metres from the plane of the search 
coil, would only cause an error which would be quite negligible, 
considering the accuracy we wished to attain; the effect of 
the flexible lead was, therefore, neglected, particularly as its 
field was still further reduced by making it twin. 

After mounting the conductor between the vertical tubes, 
it was shit along its length by means of a fine saw, and the turns 
of the search coil, which in most cases numbered 100, were 
successively passed through the slot so made, and retained in 
position by suitable insulating bushes. 

The width R of the search coil in ordinary cases extended 
some 88 em. to 90 cm. from the axis of the conductor. and the 
long sides of the coil were supported in order to keep its plane 
horizontal, whilst the distant corners passed round. insulating 
pegs, which served to keep the coil taut. 

The Нах measurements were made by connecting the search 
coll to a Grassot fluxmeter, which was calibrated bv means of 
a Campbell standard of mutual induction. 


Per cent, Correction, 


Added resistance in ohms, 


Resist. of Standard $.С.=$"85%. 


Fie. 4. 


It was found necessary to correct the fluxmeter for the 
resistance of the search-coil cireuit, since, with so large a coil, 
it was not possible to reduce this below a certain. practical 
minimum, which was usually greater than that on which the 
fluxmeter was intended to work. The magnitude of this 
correction was found by connecting the instrument to a small 
search coil and resistance box, and observing the indications 
of the instrument when a definite number of magnetic lines 
were linked with the circuit, whose total resistance was altered 
at each set of observations. 

The results are shown graphically in Fig. 4. It will be 
noticed that when the added resistance exceeds 150 olims with 
this instrument the absence of damping becomes troublesome, 
and the readings are no longer reliable. We, therefore, always 
arranged that our search coil was well below this resistance, 
and in every test the coil was bridged in place, giving the 
amount of the correction to be applied, and at the same time 
a check on the insulation of the circuit. 


(To be continued.) 
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THE MECHANICAL DESIGN OF DIRECT-CURRENT 
TURBO-GENERATORS. 


We give below an account of the discussion at the recent 
meeting of the Manchester Local Section of the Institution of 
Electrical Engineers, when Мг. В. J. Roberts read his Paper 
on the above subject. An abstract of this Paper appeared in 


our issue of November 10th. 

Мг. В. LiviNósTONE said that the defects mentioned by the author 
by no means covered all the defects. An important one which he had 
frequently seen. in high-speed machines was in the design of the oil 
throwers for the bearings. These were often made so that they threw 
the oil violently from the shaft against the bearing housing. The result 
was that ноте of the oil was sprayed and some splashed back to the shaft 
on the wrong side of the thrower. It was much better to avoid the use 
of oil throwers and to rely on oil glands for retaining the oil in the bearing 
housing. Tne usual arrangement of ventilation described was certainly 
economical so far ав first cost was concerned, but above a certain output 
it was not a good arrangement with regard to efficiency. The efficiency 
of fans running at peripheral speeds of 12,000 to 18,000 ft. per minute 
was in the neighbourhood of 10 to 30 per cent., whereas Sirocco. fans 
running at the correct peripheral speeds had efficiencies varying from 
45 per vent. in small sizes to 65 per cent. in the large sizes. With sepa- 
rate driven fans the motor efficiency must also be taken into account, 
but it would be found that when the fan power exceeded about 5 H.P. 
a saving was effected. Where such a sepirate driven fan was used, 
the generator rotor should be made with as little fan action as possible, 
so as to make it easy to guide the air to where it was most required. 
With air under а pressure of 5 in. water gauge the horse-power of the fan 
motor would be чи p US when n was the fan efficiency. This 
efficiency had been taken in the Paper as approximately 20 per cent., but 
with an external fan there should be no difficulty in getting 50 to 55 per 
cent. even in the small sizes required for turbo-generators. He certainly 
agreed that all bearings should be regarded as self-aligning. It was 
necessary to have large clearance to provide for the oil film between th. 
surfaces, It was also good practice to anneal the shafts before the tinal 
cuts were taken, but it should be kept in mind that this annealing 
reduced the ultimate strength and elastic limit. Не found that the best 
practice was to buy shafts rough turned, oil toughened and annealed, and 
to cut as small keyways as were consistent with the torque. A pressure 
of 8,000 lb. per square inch on the laminations was not excessive. Most 
direct-current machines had to run through the critical speed, and in such 
cases it was advisable to have the whirling speed two-thirds of the normal 
speed. Не did not understand the author's recommendation to design 
the shaft and core so that the diametrical stresses were equal. In all 
cases this was impossible, as the shaft was always of smaller diameter 
than the core, and was in addition solid, whereas the core was hollow 
and had to carry the windings. The most that could be done was to 
keep the tangential stress at the inner surface of the core as small as pos- 
sible. He liked the slot illustrated, but thought the cost of winding 
would be higher, and it was certainly feasible though expensive to use 
laminated brass wedges. Не most certainly preferred the solid end bell 
to binding wire. If the windings were made slightly conical and the end 
bell was made the same, the bell was quite easily put on and taken off. 
Very often binding wire was fastened at intervals with solder, and if this 
was not carefully done the wire was annealed and weakened. It was 
probably easier to shrink a ring on to а metal band than on to the mica 
ring 105216, but the latter method offered no great difliculties and gave 
satisfactory results. At the same time having a layer of thin wire 
between the ring and the mica saved the mica from being slightly charred. 
and was probably better on the whole. The theory of construction was 
perhaps the most valuable partof the Paper. He had not had time to check 
the formule, but he agreed with the reasoning, and regretted that the 
considerations were confined to the initial stresses in а commutator. 
The final stresses in à commutator were made up of initial stress and 
centrifugal stresses properly combined, and also initial centrifugal and 
expansion stresses properly combined. In practice they must start with 
the assumption that a certain minimum tangential pressure was required 
on the mica, say, 500 lb. per square inch. Then it would be found that 
the ratio of depth to length of bar did not vary very greatly, so that the 
ratio (maximum | pressure)/(minimum pressure) was almost constant. 
If, however, thoy started out with the assumption that the average 
initial pressure was much higher than the minimum, say, 1.000 Ib. per 
square inch, then for all important stresses they would be on the safe side. 
He drew attention to the fact that it was difficult to calculate absolute 
stresses in any machine. 

Mr. CaTTERSON SMITH remarked that the author had dealt with the 
question of shafts very easily, but probably many engineers present did 
nut consider this question quite so easy. As far as he was aware the only 
really satisfactory method of calculating the critical speed was that given 
by Prof. Stodola, a modification of which had been given by Prof. 
Morley more recently. He drew attention to the statements with regard 
to the use of high current densities in the brushes. Curve X. showed the 
results deduced from tests made at the University at Liverpool, and he 
thought these curves were extremely misleading, unless it was clearly 
understood that they referred to tests in which the current was simply 
collected by brushes from а steel ring, and that they therefore had no 
reference whatever to the case of a commutator. The curve indicated a 


current density of over 100 amperes per square inch at ordinary turbo. 
commutator speeds, whereas it was common Knowledge that even under 
good conditions with commutation poles one could rarely guarantee the 
current change in the coil undergoing reversal to be а linear function of 
time, and thus the ordinary nominal density was limited to 40 or 45 
amperes per square inch, Any departure from the linear current change 
Iw raised the density over parts of the brush to high values of the order 
of 200 ог 300 amperes per square inch, and thus it was quite impossible to 
work with the high densities indicated. Reference was made to the pos- 
sibility of lowering the temperature of the air used for cooling the machine 
by the passage of that air through some form of refrigerator. He did not 
know of any case where this had been done in tms country, but he 
had roughed out one or two figures as to the size of refrigerator or cooling 
chamber required, and in view of the trouble experienced through the 
accumulation of dust and dirt bronght т by the cooling air in the ordi- 
nary system, it seemed quite possible that some system in which the air 
was perfectly clean and as cool as thought desirable might well be tried. 
He would like to emphasise the statement regirding the importance of 
correctly designing the commutator risers. He considered this to be one 
of the most. difficult parts to design satisfactorily, and could recall an 
instance of a turbo-genorator Which on examination after 5,000 hours’ run 
showed 21 per cent. of the risers fractured and 25 per cent. in a bad con. 
dition, in spite of the faet that much consideration had been given in their 
design. He agreed with the author that equalising connections. were 
essential, and would suggest that the number shown in Fig. 4 of the 
Paper might be increased with advantage by 50 or 100 per cent. In con- 
nection with the process deseribed by the author for assembling the shrink 
rings and mica, in which fine steel wire bands were used instead of string, 
with the advantage that the wire surface could be gauged, he had seen 
thin steel banks put on the mica, and afterwards turned true on the outer 
surfaces, which were then easily gauged for the shrink rings. 

Mr. А. В. Everest referred to the author's remarks about the rapid 
accumulation of dirt and soot causing trouble in high-speed machines 
with forced ventilation and to cleaning the air by means of filters, which 
precautions the author considered were not so necessary with direct- 
current machines. There could, however, be little doubt as to the 
desirability of filtering the air supply to turbo-driven generators of the 
direct-current as well as of the alt rnating-current. type, as accumula- 
ton of dirt was objectionable, not only on account of possible loss of 
nsulation, but also because it interfered with the proper cooling of the 
parts. Reference was also made to the necessity of properly supporting 
the stator winding and an arbitrary figure of 10 in. suggested as tho 
extreme length which should be left unsupported. The author men- 
tioned that this figure was arbitrary, and that it would be smaller for a 
high-speed machine than for one of lower speed. It was not quite clear 
why this should be so. There was also apparently an error in the figure 
referring to the possible looseness which could occur in a rotor due to the 
x pansion of the punchings from centrifugal force. 

Mr. В. Harrison was rather surprised at the careful attention Mr. 
Roberts had given to the stresses in the commutator where the results 
were so uncertain, while calculations giving more certain results, such 
as shaft calculations, taking into account. the varving diameter along the 
shaft. had been ignored. ‘The reason the commutator caleulation was so 
incertain was because the rings were shrunk on mica, and it was almost 
mpossible to judge the amount of mica, so that it would compress to 
‘хасу the calculated figure. With regard to shrinking the core on the 
shaft this had a tendency to make the shaft stiffen, and therefore to 
‚псгеазе the critical speed above the calculated value. It was thus 
advisable to make the critical speed above the normal running speed 
where possible, so that if the core stiffening effect did raise the critical 
speed it was making the machine still safer. With reference to the 
author’s statement that Messrs. Parsons sling theircommutator from the 
shrink rings he would be glad if that was confirmed, as he believed this 
idea was patented by Mr. Williamson and Mr. Brown, of Messrs. Vickers, 
early this year. 

Mr. W. Hovct thought that as it was extremely important to keep the 
commutator of the machine cool, it was better to make the supply of air 
to the commutator entirely separate from the supply of air that passed 
through the core, otherwise the air was heated before it got to the com- 
mutator. This supply of air could be brought along the shaft, so that 
the commutator obtained air at the lowest temperature. As regards the 
question of air filters, he certainly thought that they should be installed 
wherever the atmosphere contained dirt in suspension. As regards the 
alternative methods of totally enclosing the machine and cooling either 
with a water jacket or freezing plant, he thought that a cheaper and 
better way for largc generators would be to draw the air through fine 
sprays of water and then through a series of vertical corrugated plates, 
so аз to throw off the water. The air leaving the baflles would be prac. 
tically clean and dry, and also considerably cooler than the outside air. 
He did not agree with the author when he stated that “ the whole art of 
balancing can only be learnt, and not taught." As to the wire banding 
or solid metal end-winding sheaths, he certainly agreed with other speakers 
that the use of binding wire was wrong. Having had experience of both 
methods, he considered that the putting on and taking off of a metal 
winding sheath was an infinitely easier job than putting on or taking off 
binding wire. He thoroughly agreed with the author that the majority 
of the usual defects were traceable to the commutator, and that it was of 
the greatest importance this should be carefully built and correctly de- 
signed. The author stated that the first possible trouble came from the 
expansion of the commutator bars. Аз stated in the Paper, Messrs. 
Siemens brought the cooling air through the commutator segmenta by 
means of axial ducts therein. The commutator was usually built in two 
parts, so that tbe length of bar was reduced by half, and as the cooling 
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surface was at least doubled, the usual expansion of the conductor was 
something like a quarter of what it would be if single solid bars were used 
and trouble of expanding bars with this type of commutator did 
not arise. 

Мг. (+. W. WORRALL thought the question of mated: although 
most abstruse in its electrical aspects. was to a large extent mechanical. 
and had this side of it been more thoroughly understood, the electrica? 
side would have been more easily solved. The mechanical problem of 
commutation was twofold. In the first place the frictional force tended 
to tilt the carbon on to the rear Пр. This action was evident in all box. 
type holders. and its effect was considerably to increase the contact re- 
sistance at the forward tip. The bottom edge of the plate in front of the 
carbon in the box-type holder acted as à fulcrum about which the force ot 
friction tended to turn the carbon. The controlling force of the pressure 
applied to the carbon could not restrain this action until the fulcrum was 
shifted to the top of the box at the rear edge, which took place as soon as 
the pressure of the front tip on the commutator was relieved. The other 
problem of commutation, although perhaps not strictly of a mechanical 
nature, was certainly not-electrical—viz., the expansion of the brush sur- 
face. The rear tip of the brush was cooled by the air drawn round by the 
commutator, but the front tip was not so cooled, and the ex pansion of the 


- contact surface due to heating caused this tip to lift from otf the commi- 


tator surface and set the brush vibrating. ‘Phe tip might. however, be 


© kept in proper contact by placing metal foil in close contact with ‘the 


front of the carbon, and so convey the heat away. Mr. Roberts һай 
referred to the difliculty of keeping the mica in between the commutator 
segments when each leaf of mica was not subject to tangential pressure. 
It occurred to him that the trouble of rising mica, which was so frequently 
met with, was due to this same reason—/.e., when the mica sheets wege 
built up all the flakes were not securely held, but. heat, combined with 
centrifugal force, caused some of the mica to rise above the surface of tlie 


с commutator. 


Mr. Е. H. Wrysane said he had had some experience of the running at 
two small direct-eurrent. turbo-generators during the last. few years. 
Fhe commutators had certainly given. most reason for consideration. 
The tendency of the mica to rise had been got over by reducing it slightly 
below the surface of the commutator segments, a very simple thing to do. 
and one which had been very satisfactory. The turbo-generators in use 
at Dickinson-strect were run all day and gave no trouble at all. The 
general design followed that recommended by the author; they were 
titted with four ring commutators and self-ventilated. The only differ- 
ence he could think of was in connection with the disposal of the equaliser 
rings. These were in the position recommended by Mr. Livingstone, and 
were provided with end shields. Tue machines were self-ventilated, and 
were very successfull in operation, and it was only fair to say that their 
sueeoss was Jargely due to Mr. Hoult. who was responsible for the main 
mechanical details of these machines. 

Mr. К. H. Croven did not think the author gave the question of the 
critical speed of shafts as much attention as it deserved, and that he did net 
make it quite clear whether he considered it possible to operate beyond 
the critical speed or whether it was necessary to keep the normal speed i in 
all cases below that value. [fit was dangerous and undesirable to pass 
through the critical speed he agreed with the author's conclusions that it 
was necessary to keep the length between the bearings as short as pos- 
sible and to use butterfly connections for the armature windings > but if at 
was possible to pass through the critical speed with safety it would then 
seem desirable to make the shaft smaller than indicated on the drawing. 
and so have the running speed well beyond this critical value. In the 
latter part of the Paper the author put forward a rather novel theory and 
method of calculation of cylindrical shrinking ring commutator, Th: 
basis of his assumption seemed to be that there should always be a cir- 
cumferential force between the segments of the commutator to keep the 
піса in расе. The speaker, however. ventured to suggest that it was 
possible to take a much simpler view of the problem. and to calculate the 
stresses primarily from the point of view of the centrifugal force and to 


` prevent the mica from becoming displaced by making it slightly wedge- 


shaped or by suitably roughening the commutator bars. The roughening 
might conveniently take the form of longitudinal grooves cut in the bars, 
the first of which would be so situated that it {ош an )ndication when 
the commutator had been turned down to a safe limit. The shrinking oi 
the mica under the effect of heat seemed to introduce an unknown factor 


-which would upset the whole theory as advanced by the author, and the 


probability was that the first time the commutator was run up to full 
speed and made hot the centrifugal and expansion stresses would be such 
as to cause slight permanent expansion in the retaining rings, with the 
result that when the commutator was again cooled down the initial cir- 
cumferential force between the bars practically disappeared entirely. 

Mr. В. Roperts, in reply, noted that almost every speaker considered 
solid rings for taking up the centrifugal forces of the end windings were 
preferable te wire bands. He regretted that his experience had been the 
opposite: that rotors with wire bands retained their original balance 
better than those with solid rings. The very nature of the wire band 
pressed each individual conductor well on to the support, and this the 
solid ring could not do. Mr. Livingstone raised the objection of soldering, 


. and thus annealing the wire ; 1t was partly for this reason that he wished 


c as much as possible. 


the ends to be mechanically held. The efficiency of the fan that was used 
in calculating the tables of ventilating losses was 25 per cent., and the 
suggested scheme of ventilation was designed to eliminat? the fan action 
The suggestion of a cooling chamber for the venti- 
lating air was made without any thought of the design of the chamber, but 
if it li: id to be of the size mentioned by Mr. Smith. һе feared its cost would 
prevent its use. The scheme of cooling the air by sprays of water would 


scarcely commend itself to a designer until someone else had found it 
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satisfactory; and the greatest objection would be found when starting a 


‘cold machine. © Water in suspension carried into the machine would then 


endanger the insulation: but опее the machine was warm this danger 
would possibly disappear. -When saying that the determination of the 
critical speed of the shaft no longer offered any difficulties, the method he 
had in mind was that of Prof. Morley. Mr. Livingstone mentioned the 
oil throwing trouble as one that had been missed out in the list of eommon 
defects; the author agreed that it was а great trouble, and that the oil 
glands mentioned were the only reliable cure: but as the bearings were 
usually supplied by the turbo builder, this was scarcely in the provinee 
of the generator designer. He agreed that in the matter of shrinkage 
allowances that we were at the merey of the shops, but it had been his 
experience that the allowance usually given was far too small, and that 
3 to 5 mils per inch diameter was not as a rule any too much. 

Mr. В. Н. BARBOUR (in a written communication to us) remarks that 
Mr. Roberts has written a very instructive and thorough Paper, which 
bristles, however, with the words ^" difficulties,” ** problems” and 
" troubles." It is pleasing to find him believing in spite of all that 
direct-current turbo-generators сап be made reliable, but it is at least 
doubtful whether the mediocre performance of commutator turbos in the 
past has been due so much to “inadequate comprehension " of the 
mechanical difliculties as to the actual magnitude of those difficulties, 
however warily tackled. That complicated piece of mechanism, the 
commutator, is by its very nature unsuited to high peripheral speeds. 
Its component parts have just the shape which gives them the minimum 
of resistance to centrifugal force. It should not be forgotten that in a 
machine having. say, 60 commutator segments and running at 3,000 
revs. per min., each brush has to change from one segment to another 
3,000 times in every second. Centrifugal force is continually doing its 
best to produce unevenness in the height of one one of the 60 segments, 
and the moment one of them shifts, be it even уду; of an inch, the fat isin 
the fire. These considerations render imperative the use of commu. 
tators of small diameter, and consequently of long length. Unfortu- 

nately, this adds to the difficulty of making a mechanically sound job, 
and incidentally necessitates a long thin shaft, letting in a host of vibra- 
tion troubles. The author is quite right in wishing to see a shorter dis- 
tance between bearings. but his proposals for accomplishing this by 
higher brush pressures, higher current densities and higher peripheral 
speeds are open to grave objection, Apart from the mechanical diffi. 
culties, every one of these suggestions means an increase of the losses per 
square inch of brush contact surface, whereas these losses are already as 
high as the brushes will stand. 

With an ordinary carbon brush worked at 40 amperes per square inch 
the electrical loss in the contact is about 40 watts, and the mechanical 
loss in low-speed machines may be another 80 watts, so that 120 watts 
at most are being turned into heat actually in the contact surface, At 
high speeds the friction loss is far greater, and may be taken as at least 
200 watts per square inch, so that in the present turbine machines at 
least 240 watts are turned into heat in the contact surface. This is 
already double what is found best in low-speed machines, and апу further 
increase is likely to aggravate the present troubles. If a satisfactory 
solution is to be found some radical change in design must be effected. 
This the homopolar principle offers. Commutation difficulties are en- 
tirely eliminated. Mechanical construction is immensely simplitied. 
Nli p- rings, И once set true, have no tendency whatever to take up eecen- 
trie positions, Even if they are assembled slightly out of truth the forces 
set up are negligible. Instead of a long thin shaft, a short one may be 
used, and its effec ‘tive diameter increased to one-third of its length by 
pressing on a solid steel core, or the core and shaft may be made in one 

orging. Efficient ventilation of a long commutator is impossible ; ; that 

f a number of slip-rings is easy. The use of slip.rings enables more 

fficient brushes to be used. Cost is reduced by the absence of inter- 
Poles and of compensating windings ; not only is there a saving of copper, 
but also of labour, The speeds permissible are double those of commu- 
tator machines, so that, for a given steam consumption, the cost of ame 
steam turbine is reduced 50 per cent. 


THE ELECTRICAL EQUIFMENT OF WHITELEYS’ 
NEW BUILDING. | 


It 15 stated that the late Mr. Wm. Whiteley prided 
himself upon his ability to supply anything that was ordered, 
and widely advertised the fact. The result of this enterprise 
was that a young man ordered a pint of a well-known insect and 
duly receiv ‘ed them. What he did with them is not recorded ! 
Whether or not this story is ben trovato the fact remains that 
Messrs. Whiteleys have long been known, not only in the West 
Епа of London, but also throughout the country, for their 
commercial enterprise and the excellence of their goods. 

Like most large firms, Whiteleys began modestly. A number 
of houses were rented in Queen's-road, Bayswater, and were 
converted into shops. Noon after, however, the premises were 
extended into Westbourne-grove. At one time, it will not 
be forgotten, the firm enjoyed an unenviable notoriety for the 
frequency of the fires with which they were pestered, and which 
finally destroyed the original Queen’s-road buildings. New 
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buildings were, however, at once built оп а more modern plan, | Power. | 
апа fultilled well the demands put upon them. But the time The most interesting electrical feature of the new building 
at last came for the original shops in Westbourne-grove to be | i; undoubtedly the uses to which power is being put. Over 20 
placed on the retired list, owing to the mcreasing business. passenger lifts have been installed. by Messrs. Wavzood. while 
The new buildings in Queen's-road which will take their place special plant has been erected so that the transfer of goods 
are to the north and continuous with the original buildings 1n | from place to place shall be as easy as possible. The last class 
that street. It mav safely be said that it is one of the most | of equipment comprises a moving conveyor similar to the 
staircases now so much in vogue at exhibitions. This staircase 

It is driven 


modern examples of shop construction that London has to 


-—— = 


show. 


on Messrs. Whitelevs’ Invitation. 


ELECTRICITY SUPPLY. 


The whole of the electrical energy used in Messrs. Whitelevs’ 
buildings is generated in their own station on the premises. 
This station has long been fully employed in supplying the 
existing buildings, though some extensions and alterations 
have naturally been necessary owing to the increased load 


caused by the new premises. 


Steam is raised by six boilers, four being of the Galloway and 


two of the Lancashire tvpe, with a capacity of 10,000 Ib. of 
Galloway superheaters, giving 100 deg. of 
The boilers are fired by Meldrum 


mechanical stokers, the coal being obtained from a large 


steam an hour. 
superheat, are emploved. 


bunker running overhead the whole length of the boiler house. 
The coal is brought to this bunker bv carts, and is discharged 
оп to the floor of the boiler house, whence it is shovelled into 
the small bunker feeding the stokers. — Wrouglit-steel steam 
pipes are used throughout. 

The generating plant consists of six Willans-Siemens 
generators, each with a capacity of 110 kw. and one Belliss- 
Niemens set with a capacity of 200 kw. Direct current for all 
purposes is supplied from these sets at a pressure of 200 volts. 

The switchboard comprises a panel from each generator. 
equipped with Ще usual gear and recording instruments. 
Immediately to the left of these panels is another containing a 
large illuminated dial voltmeter, showing the bus-bar voltage, 
and an ammeter of similar type which records the total current 
leaving the station. To the left of this panel again are six 
panels controlling the lighting feeders, each equipped with one 
single-pole switch and circuit-breaker and an ammeter of the 
moving coil type. On а separate board are integrating meters 
for recording the energy used in each depart ment while adjacent 
are four circuits controlled by fuses alone for supplying the 
power requirements of the old building. These circuits can if 
necessary be fed from a separate generator independently of the 
bus bars. The power in the new building is supplied from а 
special panel equipped in the same way as are the lighting 
panels, 

LIGHTING. 

For the purpose of lighting distribution in the new building, 
two large sub-switchboards, fitted with double-pole switches 
and fuses, are fixed to the wall dividing the old from the new 
premises. These boards supply main distribution fuse boards 
in each of the six shops into which the new building is divided, 
whence the lights are fed through sub-boards of the usual type. 
Care has been taken so to arrange the lighting that total dark- 
ness due to a fuse blowing will be impossible in any one shop. 

The general lighting in the shops is provided by 350 Foster- 
Brockie-Pell arc lamps hung from the roof and from the 
periphery of the main well above each floor. The only 
exception to this rule is in the jewellery department where 
Holophane bow! fittings containing 300 c.p. Onewatt lamps are 
emploved. The showcases and shop windows will be lighted 
by glow lamps contained in reflectors so that a maximum 
illumination with a minimum of glare can be obtained. This is 
of course in accordance with the best shop practice. | 

Ordinary incandescent lighting by means of 200-уо metal 
filament lamps is employed in the basements, offices and stores 
of the new building, over 2,000 of these lamps being installed, 
while in the restaurant Georgian fittings of tasteful design and 
provided with candle lamps are supplied. All the lighting, 


both arc and incandescent, is controlled from localised groups i supplied by Messrs. Siemens Brothers Dynamo Works and - 


of switches placed in the various shops and offices. 


These new prenuses were opened by the Rt. Hon. the 


Lord Mayor of London on Tuesday last, and both on that day 
and subsequently have been visited by large crowds of visitors 


connects the packing room and dispatching bank. 
by a 10 H.P. motor, and consists of an endless belt to which are 
fixed catches. These engage with the trollevs full of parcels. 
In this wav heavy loads of goods can be dispatched with ease. 
and with a minimum of handling. The trolleys used are 
large enough to carry men when necessary. | 

Besides this * staircase " a Sauvée convevor is also installed. 
This plant is very similar to that employed at the Post Office, 
King Edward Building, and described in THE ELECTRICIAN 
of November 18, 1910. Tt consists essentially of a motor and 
horizontal convevor band on each floor, while а spiral chute 
connects the various floors m a vertical direction. 

A Lamson pneumatie tube convevor of the usual tvpe for 
messages is also installed, the necessary power being obtained 
from electrically worked compressors. 

The uses to which electric power are put bv Messrs. W hitelevs, 
both in the old and new buildings, are many and various, for 
every piece of machinery is worked electrically by 200-volt 
motors. This machinery included not only that used by what 
тау be termed the commercial department, but also that in 
the building and engineering branches which are emploved on 
the upkeep of the building. As examples of the applications 
we may ш this connection instance wood-working machines 
such as circular saws, planers and shapers, lathes, borers and 
drills, nineral-water machinery, sausage-making machinery, 
dough mixers, coffee grinders, fruit-cleaning machines, as well as 
the more ordinary fans and exhausters for use т. connection 
with the vacuum-cleaning machinery. 

This last system is especialiv complete. 
throughout the whole building so that nozzles can be connected 
where required. and the dust removed with. a minimum of 
trouble. There is also а very complete refrigerating plant as 
well as botha CO, and ammonia plant for cold-storage purposes, 

OTHER. APPLICATIONS, 

No modern shop can be, it will be agreed, considered com- 
plete without its telephone system, connecting all depart- 
ments and allowing the customer at the other end of the line to 
get info communication with as little delay as possible with 
Whoever he wants. even, in the case of ladies, down to her 
favourite counter hand. Whitelevs! is now particularly well 
provided in this respect. over 250 instruments being connected 
to the P.O. private branch exchange, so that easy communica: 
tion will be a prominent feature. 

Adequate provision, too. has been made against fire. Not 
only 15 the usual sprinkler svstem provided, but along the 
cornices of all the shops are run the tubes of the Aero Fire 
Alarm system. We have already described this system in THE 
ELECTRICIAN, but it may be recalled that notice of a fire. how- 
ever slight. is at once given to the company’s head office т 
Queen Victoria-street, London, by tlie expansion of the air in 
the tubes causing a contact to be made. In this wav not only 
is notice of a fire given, but its quality апа extent, so that 
adequate means may be taken to deal with it. 

CoNCLUSION. | 

In conclusion it will be gathered that the electrical installa- 
tion at Whiteleys’ new building is very complete, especially 
from the power point of view. We have to thank Mr. D.Stewart, 


Pipes аге тип 


chief engineer, for allowing us to inspect tho installation and for ' 


providing us with the above information. The electrical work 
has all been carried out under his supervision. and he himself 
has been responsible for the installation of the heavy plant and 
‘ables. The wiring work inside the building up to the fittings 
was done by Messrs. Cash & Co., while Ще fittings themselves 
were, again, put up under Mr. Stewart's supervision, being 


Messrs. Escaré & Denelle, 


/ 
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B.T.-H. AUTOMATIC CONTROL GEAR FOR ELECTRIC? 


MOTORS. 


The personal! element enters very largely into many of the opera- 
tions performed, not only in the laboratory, but also in the factory 
and workshop, so that the measure of their success depends almost 
entirely on the care with which they are performed. The evolution 
of modern electric-control gear is an interesting example of the pre- 
sent tendency in engineering towards the elimination of the personal 
errors 80 proverbially human and also so often costly and annoying. 
Simple examples of this tendency are to be seen in the low-voltage 
release device fitted to the ordinary motor-starting rheostat and the 
circuit which safeguards the motor against the excessive currents 
while the rheostat is in use. 

Modern automatic control gear has not, however, been designed 
solely with the object of eliminating personal errors, but also with а 
view to eliminating, as far as possible, the necessity of personal 
attendance, and so reducing the labour charges that are so heavy in 
many manufacturing businesses. 


€ v We Oa VY ө 


Fia, l.—AvTOMATIC STARTING SWITCH FOR CONTINUOUS-CURRENT 
Мотовз. 


The advantages of efficient automatic electric-control gear may be 
summarised as follows: (1) Maintenance charges are reduced by the 
greater uniformity of operation and the elimination of personal errors 
and their results. (2) The cost of attendance is reduced practically 
to zero. (3) Economy is effected by running the plant only when its 
services are required. The relative importance of these advantages 
depends on the nature of the apparatus under control, and can only 
be estimated after consideration of each particular case. 

Automatic-control systems for electric motors all include one or 
more electrically operated switches or contactors, and their designs 
are based on three leading principles—namely, time control, counter 
E.M.F. control, and current control. 

The essential features of these methods are as follows :— 


In the time-control system the apparatus is controlled by dash 
pots, escapements or similar devices, so that it always operates in a 
certain period of time no matter how great or small the load on the 
motor may be, and therefore entirely without regard to the current 
actually required. The dashpots and other devices require con- 
tinual attention or their adjustment becomes impaired, with the 
result that injuriously heavy currents may be allowed to flow through 
the motor circuit. 

With counter E.M.F. control the contactors may be made to con- 
trol the motor by arranging them so that each successive contactor 
requires a higher voltage to operate it than the preceding one. They 
are connected in multiple with the armature and as the motor in- 
creases its speed the counter E.M.F. also increases and the con- 
tactors close in their proper order. The efficiency of this method of 


control is very adversely affected by variations of the line voltage ; 
if it is high, the contactors close prematurely and the rushes of current 
may become dangerous, and if it is low some of them will not close at 
all; the action is also affected by changes of temperature of the 
operating coils. This system is also not suited to series motors. 

Control by limitation of the current is free from the defects of time 
and counter E.M.F. control systems. In this method of control, 
which has been perfected and patented by the British Thomson- 
Houston Co., the current is limited to a predetermined value, light 
loads being accelerated repidly and heavy loads slowly; and the 
Company claim that it is the only system which is satisfactory where 
the conditions are such that the motor has to be started and accele- 
rated or reversed against widely varying loads. 


stantial in construction, certain and prompt in operation, should not 
require continual attention to maintain it in proper adjustment, and 
should be arranged so that parts subject to wear may be easily and 
rapidly replaced. These requirements are all sztisfied by the appa- 
ratus manufactured by the British Thomson-Houston Co., who have 
developed a complete line of automatic-control gear suitable for all 
conditions of service. The Company's staff were at an advantage т 
developing this gear, owing to the use of similar devices in connection 
with the well-known B.T.-H. system of multiple-unit control for 
electric trains. This apparatus can be applied to control motors of 
any size, either for continuous or alternating current, and is arranged 
for current control; but for motors of small capacity it is more ex- 
pensive than gear arranged for time control. | 

To meet the demand for a cheap and reliable starting rheostat for 
small non-reversing continuous-current motors of 15 H.P. or less, the 
automatic starting rheostat illustrated in Fig. 1 has been developed. 
The svstem of time-limit control is applied in this case, experience 
having proved it to be quite satisfzctory for motors of this capacity. 

The motor circuit is opened and closed by means of the contactor 
or electrically operated switch on the right-hand side, which is 


Fic. 2.—INTERIOR OF CAPSTAN SWITCH. 


capable of carrying the full load continuously with a large factor of 
safety, and is fitted with a powerful magnetic blow-out. Its action 
is quick and positive, and it can open the circuit on heavy overloads 
without appreciable arcing or fusing of the contacts. This rheostat 
can be used for controlling motors, for driving pumps, for lifting 


pressors, capstans, lifts and in any case where it is desirable to start 
and stop a motor from some remote point. For remote control it is 
only necessary to open or close the solenoid circuit by a small snap or 


to arrange a number of such switches each with an additional safety 
switch so that the motor may be started or stopped from any one of a 
number of points so long as.all the safety switches are closed. 

A float switch and float may be used in conjunction with the above 


the float switch then being operated by suitable tappeta fixed on a 
rod or wire stand connected to the accumulator casing. | 
For motors connected to air compressors, the rheostat is used in 
conjunction with a pressure governor consisting of a dial type pres- 
sure gauge with adjustable contacts and a small relay for closing the 
solenoid circuit; whilst for capstan motor control it is employed 
with a pedal-operated switch designed for fixing on the top of the 
capstan case, and fitted with a locking device to prevent its use. by 
unauthorised individuals. This switch is shown in Fig. 2. 
For continuous-current motors of more than 15 н.р. contactor 
equipments with current-limit control are recommended. These 
equipments are composed of contactors or magnetically-operated 
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water into open tanks, or feeding hydraulic accumulators, air com- 


tumbler switch placed in any convenient position ; it is also possible. 


To be successful automatic-control gear should be simple and sub. - 


rheostat for a pump for forcing water into а hydraulic accumulator, - | 
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service, with the result thet drum controllers ere subject to гор 


switches of the same simple and sturdy construction as those which 
have been so long and successfully in use on the electric trains of the 
London Underground, the North-Eastern and many other railway 
companies. 

The contactors, being fitted with powerful magnetic blow-out 
device are capable of opening the circuit many thousands of times 
under the most severe conditions before it becomes necessary to 
renew the current-carrying contacts; notwithstanding this, such 
careful attention hes been paid to accessibility and ease of repair 
that it is possible to renew the working contacts in a very few seconds. 
The magnet coils are very powerful so that there is no uncertainty or 
sluggishness in operation, and heavy pressures arc produced between 
the contacts; whilst the switches are of substantial construction. 
Slow and careful manipulation of the handle of the master controller, 
such as would be required with an ordinary drum or tramway type 


controller, is also quite unnecessary. 


retardation. 


control gear for use on alternating-current circuits, the B.T.-H. Co. 


tinuous-current circuits for both squirrel-cage and slip-ring motors. 
The special difficulty of constructing magnets for operating the 
switches, of sufficient holding power and free from noise and vibra- 


current apparatus of their design is claimed to be equally as satis- 
factory as the continuous-current apparatus previously described. 
It is fitted with powerful magnetic blow-out devices, and the opera- 
ting coils апа magnets are such as to ensure that the switches close 


fusing of contacts. Fig. 3 illustrates an automatic starting rheostat 
for а 200 H.P. 440-volt three-phase induction motor with slip-ring 
rotor; the switches are similar to those designed for continuous- 
current circuits, and possess the same advantages аз regards the 
accessibility and ease with which renewal of the contacts may be 
effected. ‘The float switch or the pressure governor previously men- 
tioned are equally suitable for use with this rheostat, as also with the 
automatic starting compensator shown in Fig. 4. 
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Fia. 4.—AvTOMATIC STARTING COMPENSATOR, 


Compensators of this type can be supplied for squirrel-cage motora 
of the largest size, and are most effective in preventing excessive and 
dangerous current rushes, such as аге extremely liable to occur when 
very large motors are being started with hand-operated compen- 
sators of the ordinary type. They are specially recommended for 
the control of large sinking pump motors, and can be arranged so 
that the motors may be started from any one or more convenient 
positions. 

Automatic-control gear of this type is especially suitable for start- 
ing and regulating large induction motors for driving rolling mills 
fitted with heavy flywheels. The attendant has simply to close a 
small switch to complete the circuit of the operating coils and the 
motor will be started and brought gradually up to full speed without 
the current exceeding a certain predetermined value and without any 
further attention. Arrangements can also be made whereby, when 
the motor is running on load, resistance will be inserted in the rotor 
circuit, thus automatically causing a decrease of speed which will 
permit of the flywheel yielding up part of its energy and prevent the 
transmission of excessive overloads either to the motor or supply 
mains. Switch gear of this type bas now been successfully control- 
ling the large induction motors with normal rated outputs up to 
nary tramway controller it would be necessary to exercise the greatest | 6,000 H.P., which drive the new mills of United States Steel Cor- 
care to avoid extremely heavy rushes of current, but careful manipu- | poration at Gary, апа can be just as successfully applied to motora 
Jetion is impracticable under the peculiar conditions of this class of Ё for driving even the smallest rod mills, 
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Fia. 3.—AvTOMATIC STARTER FOR 200н.р., 440.v. THREE-PHASE 
SLIP-RING INDUCTION MOTOR. 


The special features of this type of equipment—namely, great 
durability under adverse conditions, reliability due to the current 
limiting arrangements, and its simple and heavy construction, make 
It peculiarly suitable for the most arduous test to which electrical 
control can be subjected —1.e., the control of motors for driving heavy 
live roller tracks in rolling mills. The live rollers and the gearing by 
which they are connected to the motor are necessarily extremely 
heavy, and possess considerable inertia, and they have to be started, 
accelerated, stopped and reversed with the utmost rapidity while 
carrying ingots which sometimes weigh many tons. With an ordi- 


deterioration even when of special and most liberal design. These 
troubles are claimed to be all avoided by the В.Т.-Н. svstem of 
current. control, which is specially suitable for starting and regu- 
lating motors of the largest size for driving rod and bar mills and 
other purposes, and, if desirable, arrangements can be made to bring 
them quickly to rest in case of necessity by arranging the connections 
во that the motor can be caused to act as в generator during 


To meet the daily increesing demand for automatic electric- 


offer apparatus of the same sturdy construction as that used on con- 


tion in service, has been successfully overcome, and the alternating- 


with a rapid action and heavy pressure thus preventing arcing or 


r ЧСР РЕЧЕЧИ 


THE NEW “TILLING-STEVENS’’ PETROL-ELECTRIC 
OMNIBUS. 


On Monday last we had the opportunity of inspecting one of the 
new petrol.electrie omnibuses which Messrs. Tilling are placing on 
the London streets in large numbers. — Indeed, во pleased are Messrs. 
Tilling with the performance of an omnibus fitted with the petrol 
electric drive by Messrs. W. А. Stevens some four years ago that over 
100 omnibuses of this type are to be placed in service. The trial 
vehicle during the past four years has covered 120,000 miles, so 
that the system has evidently been subjected to a lengthy test. 

We were much impressed last Monday by the smooth starting and 
speed control of the Tilling-Ntevens petrol-electric omnibus, and as 
the wear and tear on the chassis must thereby be reduced to a mini- 
mum it is not surprising that the petrol-electric combination is looked 
on with such favour by Messrs. Tilling. The general public will also 
appreciate the comparatively silent running of these vehicles. apart 
from the greater comfort of passengers. А further feature is that 
much of the waste of grease and oil on the roadway should be done 
away with. owing to the absence of the customary gear box. 

The main features of the petrol-electric system of Messrs. W. A. 
Stevens werc described in our issue of October 14, 1910 ; the present 
type of chassis, which has been designed by Mr. P. Frost Smith, of 
Messrs. Tilling, in conjunction with Mr. W. A. Stevens, includes a 
few modifications and improvements on the chassis described last 
year, thesc improvements tending towards increasing the simplicity of 
control and the general efficiency. A view of the new chassis is 
given herewith. 


—  —— HUM aá— р A —— 


VIEW OF CHASSIS OF NEW TILLING-STEVENS PETROL ELECTRIC. OMNIBUS: 


After the demonstration of the capabilities of the new omnibus on 
Monday last the visitors were entertained to lunch at the Holborn 
Restaurant, Mr. Richard Stephen Tilling presided over a gathering 
of some 80 or 90. which included Sir John Thornycroft, Colonel 
Crompton, C.B., R.E.. Colonel Holden, F.R.S., Mr. Louis Brennan, 
C.B., Prof. W. C. Unwin, F.R.S., Мг. W. M. Mordey, Mr. Е. Garcke, 
Mr. D. Duff (joint manazer, the London General Omnibus Co), Mr. 
W. L. Madgen, and several tramway engineers and members of 
Tramway Committees. 


After the customary loyal toast had been duly honoured. 

The CHAIRMAN (Mr. В. S. Tilling) proposed the toast of The Motorbus 
Industry," and reviewed the development of the motor omnibus in 
London, mentioning the various unsatisfactory experiences in the past. 
Both Messrs. Tilling and the London General Omnibus Co. had, he said, 
now evolved a very satisfactory motor vehicle, and whilst the latter 
Company had been content to improve the direct. petrol engine drive, 
Messrs. Tilling had pinned their faith to the petrol-electric system in 
conjunction with Messrs. W. A. Stevens. The petrol.electric omnibus 
had proved so satisfactory that Messrs. Tilling had recently placed an 
order for 100 petrol-electric omnibuses with Messrs. W. A. Stevens, who 
were transferring their business from Maidstone to new works in the 
Midlands. As regards the advantages of the motor omnibus compared 
with other forms of locomotion, people preferred to be in the open air to 
burrowing underground, whilst they also undoubtedly preferred to board 
and dismount from street vehicles at the edge of the footpath without 
stepping into the road. Again, as regards capital outlay, the London 
County Council tramways carried 10 million passengers per week and 
cost about 11 million pounds; whilst the omnibuses of London carried 
8 million passengers per week with an outlay of only 24 million pounds. 
Motor omnibuses were wrongly considered to escape fair taxation for 
their use of the streets ; but this was not the case ; there was the petrol 
duty, rates and taxes, and the cost of licences. Indeed, the taxation 
was heavier per passenger than in the case of any other vehicles. 


Mr. D. Durr, of the London General Omnibus Co., responded, and 
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referred to the great improvement in the motor omnibus during the last 
year or two. 

Mr. W. A. STEVENS, in next proposing the toast of ‘The Visitors,” 
described briefly the Stevens petrol-electric system, and referred to the 
fact that the dynamo used generated no current at speeds less than 300 
revs. per min., but became strongly excited before the speed had risen 
to 400 revs. per min. 

Prof. W. С. Unwin and Mr. Louis BRENNAN responded, the latter 
remarking that if proper roads were constructed there was no reason why 
omnibuses of any weight should not be run without causing undesirable 
vibration, 

Col. CROMPTON, in proposing the toast of “ The Operating Engineers,” 
referred to the difficult task of the omnibus motormen, who were really 
a fine body of men. He was able to state that " slide slip " would shortly 
be done away with. И was due to bad construction of the roads, and the 
number of accidents due thereto was decreasing. He considered that 
the London traffic problem was largely one of fast vehicles overtaking 
the slower vehicles. Messis. Stevens! petrol electric vehicle largely 
assisted in this, owing to the smooth change of speed thereby provided. 
Finally, as the result of extensive experience of trafe in Con- 
tinental cities, he was able to assure them that London was far ahead of 
these cities in its traffic facilities. 

Mr. P. Frost Эмитн replied to the toast and referred to the difficulty 
in 1909 of cutting down, in accordance with the Police Regulations, the 
weight of their omnibuses from 5 tons to 34 tons. The average cost per 
mile during 1910 of the direct-driven Tilling omnibus was 10:528d., the 
revenue varying from 8d. to lld., which, of course, left jpractically no 
margin. ‘he new petrol-electric omnibus had cut the cost down to 
under 74. per mile, excluding electrical and mechanical maintenance, 
which was about 14. per mile, as against 3d. formerly. He emphasised 
the fact that maintenance was the chief item to be considered, and not 
fuel, as was often considered to be the case. His Company had now 
adopted the London General Omnibus Cos. system of running the 
omnibuses for nine days and bringing them in fora thorough overhaul on 
the 10th day, thus eliminating the night staff. whose work was necessarily 
unequal to that of a day staff. The two omnibus companies were 
working together in perfect harmony. 

Other toasts were ‘* The Press " and * The Chairman." 


ELECTRIC RAILWAY DEVELOPMENTS. 


During the past few days official announcements have been made 
by the undermentioned railway companies regarding extensions of 
electrical working on thcir lines. 


THE LONDON & NORTH-WESTERN ВАПМАХ. 


After stating that the Company have not зо fzr been zctive com- 
petitors for London suburban treftic owing to the demands on the 
facilities of Euston by passengers travelling for longer distances, the 
official announcement goes on to злу thet the grest expansion of the 
London suburbs in all directions of late vears hes made it necessary 
that the London & North-Western should make further provision for 
those who, without any specie! inducement so to do, hive already 
setticd in such numbers in neighbourhoods served by this system, 
and the company have decided to соггу out one of the most compre- 
hensive schemes yet projected for dealing with the suburban traffic 
problem. 

As first drawn up in 1907, the scheme proposed the widening of the 
London & North-Western mein line between Wetford and Kilburn, 
end the construction, from the latter point. of è tube reilwey, which 
would dip down to a low-level station undernesth Euston itself. 3 
loop being provided there in order thet a continuous series of treins 
could be maintained. In view, however, of the fect thet nine-tenths 
of the suburban passengers оп the London & North-Western went to 
go to other destinetions then Euston Stetion itself, tho originel 
idea has been temporerily sbandoned in favour of 2 much more com- 
prehensive proposal, including. «mong other details, the electrifica- 
tion of the North London Railwey, which elrcedy forms so important 
à mens of access into the heart of the City. 

In the first place, provision is being made for a complete system of 
electric railways by the London & North-Western end North London 
routes from Watford, via Chalk Farm, to Broed-street Station. 
Between Watford and Chalk Farm two extra lines are being laid to 
accommodate th» electric trains so as to free the existing four mein 
lines for the ordinary fast end express traffic; and on the North 
London Railway two of the four lines continuing those of the London 
& North-Western Railway from Wetford to Brozd-strect will be 
electrified. At Watford the new lines will го serve High-street 
Station, while the Croxley Green branch will be worked elcctrically. 
Between London and Watford several new intermediate stations will 
be opened. From Chalk Farm into Euston Station the traffic will be 
worked оп the present lines, and Euston will be entered on the level, 
the construction of а tube station 60 ft. below the surface, with lifts, 
&c., being thus avoided. 

Of still greater interest is the fact that from Queen's Park Station а 
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new tube rzilwzy, to be constructed by the London Electric Ваймгу 
Co., will form an extension from the Baker Street & Waterloo line, FARADAY SOCIETY. 
end also a connecting link between the whole system of tube railways aM | 
At the meeting of the Faraday Society held on Wednesday, 


in London and the trunk lines of the London & North-Western Rail- Жол | ; e ees 
wav Со. A specie! type of carriage, which cen be used equally well | November 8, at the Institution of Electrical Engineers, Victoria 
on both systems, will be provided, and residents of Watford and dis- | Embankment, Mr. James Swinburne, F.R.S., Рае. President, in the 
trict will be enabled to travel through to Paddington, Marylebone, | Chair, ап address wes given to the Society by Dr. Edward E. Acheson, 
Baker-strect, Oxford-circus, Piccadilly, Choring-cross, Waterloo and 
other stations on the Beker Street & Waterloo line without change of 
carriage, while it will be possible to make connections at various 
points with all the other tube railways serving every part of London. 

It will be seen, the announcement continues, that, under these 
srrangementa, three streams of traffic from Watford are provided 
for in plece of the one originslly contemplated—viz., to Broed- 
street, to Euston and to the West Епа. Even if the Company should 
decide to run only a 15-minute service from Watford to each of the 
three destinetions in question, this would mean that a train would 
leave Watford every five minutes, and the service of trains could, if 
necessary, be increased to one every 21 minutes. 

Other important features of the scheme include the clectrification 
of the lines from Earl's Court and Kew Bridge to Willesden, and also 
of the Hampstcad Junction line from Willesden to Cemden Town. 
thus affording, in conjunction with the electrification of the North 
London line already referred to, complete electrical services from 
Kroad-street to various western and northern suburbs, including, in 
eddition to places elresdy mentioncd, Richmond. Acton, Brondes- 
bury, Hampstead, &e. Broad-street should thus become the centre 
of a vast passenger traffic, end this will be still more the cese when 
the extension there of the Centra! London Reilwey hes been com- 
pleted. 

It will be noticed that no indication аз to the system to be adopted 
ix given, but the fact that a junction is to be mede with the District 
Reilway at Eorl's Court points to the fact thet direct current will be 


used on at least è part of the lino. 


of Niagara Falls. 
Dr. Acheson's address, which wes of an informal character, dealt 


with his own researches on electric furnace products. These re- 
searches date back to 1891, when he first made oarborundum experi- 
mentally by passing a high current by means of carbon electrodes 
through a mixture of clay and coke in an iron bowl. In spite of the 
remarkable hardness of the product, it took some time before it found 
a commercia! outlet. The next step wes to raise the temperature of 
the furnace so high thet all the silicon was driven off and pure graphite 
left behind. Eventually г cheep waste Californian ash wes used аз 
raw materiel, and this vielded a non-coalescent, cesily pulverised 
graphite. Last усаг 13,000,000 Ib. of graphite were sold. 

The reduction of silicon from a close mixture of fine silica and fine 
grephite—the letter envelops the particles of silica, rendering them 
conductive—-was next attempted and successfully accomplished ; 
it is now mede in thousands of tons. Aluminium has also been 
reduced from a mixture of bauxite end graphite. 

From the soft graphite are made the mixtures known as * aquadsg'' 
and '" oildag." "These consist of the graphite in a deflocculated or 
colloidal form, held in suspension in water end oil respectively. То 
defloceulate the graphite it is ground with some organic compound, 
usually gallo-tannie acid containing a little »imonia. Tho subject 
of deflocculation was discussed generally. Any non-metallic sub- 
stance that is amorphous, insoluble, and not fusible can be detloccu- 
leted. end tho agents may be tannin, extract of straw, or grass, ог 
dung. or any similar body. СО, will deflocculate, and theauthor sug- 
gests that perhaps carbon is sometimes fixed in this way in Nature. 
The agent always becomes intimately attached to the graphite during 
the process and possibly penetrates its particles, throwing off groups 
of molecules, or even molecules, each of which is surrounded by a 
minute film of colloidal jelly. 

The principle application of deflocculated graphite—suspended т 
water or kerosine—is as а lubricator, As such there must soon be a 
great demand for it, for only а 50 years’ limit has been assigned to 
present supplies of natura] petroleum. On account o£ its low vis- 
cosity it is greatly superiorto heavy oil lubricants, in which heavy 
frictional] losses of power teke place. In the fine colloidal state the 
graphite cannot. be squeezed out from between the bearing surfaces, 
but it enters the pores end “evens up.” the mettles; and eventually 
а surfece-like gless is produced. The best proportion of graphite 
to use is about 1 eubic inch т 5 gellons of water. It is noteworthy 
that steel will not rust in *aquadag," but remains quite bright. 
The materia! is in use in ell the transport power houses in New York. 
The lecture was accompanied by а great many experiments illus- 
trating the production and properties of colloidal graphite. 

Dr. J. А. HARKER gave voice to the appreciation of the meeting at 
hearing Dr. Acheson, to whom all clectro-metallirgists were so indebted, 
and listening to his inspiring and suggestive address. He remarked that 
carborundum belonged to a special class of conductors whose eonductivity 
increased at high temperatures. 

Мг. L. GASTER hoped that the use of substances such as siloxicon for 


lining crucibles would develop. 

Mr. Robert MOND remarked on the immense services rendered to those 
who were engaged in the development of electrolytic processes by the 
large graphite electrodes which were the outcome of Dr. Acheson’s re- 
searches. 

Мг. А. Нювтн described the use of colloidal игарһ in guns and rifles, 
When it was not used the barrels eventually burnt out, so that its use 
enormously enhanced the life of the guns, besides increasing the range by 
15 percent. Graphite, however, was ex pensive in Europe, and he hoped 
that it would bo made in Norway. 

Mr. Кттснтк described his experiences with carborundum wheels. Не 
hoped engineers would become acquainted with the new graphite products. 

Dr. Н. Borns, referring to Mr. Hiorth's remarks, said that the use of 
graphite probably prevented a discharge of powder in front of th» bullet, 
which was known t» take place in tho ordinary way. 

Dr. ACHESON replied in detail to the points raised. Graphite was very 
popular in the States for gun lubrication. About 4 grains were required 
for each bullet, and there was practically no wear of tho rifle at all. Tho 
cost of graphit» would probably b» reduced in the near future, but tho 
consumption as yet did not justify its being made at more than one centre, 


Electricity in Collieries.—The Townhill (Dunfermline) Collieries 
Co. have recently carried out extensive improvements in connection 
carried out in their entirety they would be able to take passengers | with No. 7 pit. А complete electrical installation has been estab- 
direct from Richmond erd Kew to the West End of London or the | lished, and all winding, haulage, pumping machinery, &c., will be 

| driven electrically. 


City | | РИ 
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METROPOLITAN RMLWAY. 


The Metropolitan Railway Co. intend to apply to Parliament. in 
th: ensuing session for powers to cerry out a number of developments 
end improvements on their system. The most important of these is 
г, scheme for the construction of & branch line from their main line in 
the neighbourhood of Rickmansworth to the town of Watford. The 
brench line, which will be about three miles in length, will enter 
Watford in the neighbourhood of Cassiobury Park, which is the prin- 
сіре) residential side of the town, end is growing quickly. At the 
Rickmensworth end of the branch there will be two junctions with 
the main line. one in e’southerly and the other in 2, northerly direction. 
These ere to be provided in order to give a fast and direct service for 
р" sxenger purposes between Watford end London, embracing the 
various important business centres served by the Metropolitan line 
on tho Inner Circle ; and, secondly. to put Wetford in direct com- 
munication with the districts served by the Metropolitan Co. between 
Rickmansworth and Aylesbury, and also with the whole of the Great 
Contre! Co.'s system, 

It is proposed to work the branch line by means of electric trec- 
tion, end to enable this to be done the Comp2ny purpose electrifying 
their main line between Herrow and Rickmansworth and so on to 
Watford. Tho clectrice! energy will be obtained from the Company's 
power station at Nezsden, where their plant is at the present time 
being largely inereased in capacity for the purpose. 

Another improvement which the Metropolitan Company are seek- 
ing powers to carry out is the widening with their existing line be- 
tween Finchley-road and Wembley Park. It is the intention of the 
Compeny to hove four lines of rails between these points, two of 
which will be reserved for express traffic. This will enable the Com- 
peny to run à much more efficient and fast service of trains between 
Herrow and the stations on the Aylesbury line and the City. Powers 
ere also to be sought to improve the subway communications at the 


King's Cross Station of the Company. 


CENTRAL LoNpoN RAILWAY. 


Ап officia] announcement by Mr. Edward Moss, secretary of the 
Central London Railway, states that his Company had decided to 
seek Parliamentary powers to construct an electrified loop line as an 
addition to the new extension to Ealing, which is now in course of con- 
siruction, It is proposed that the new line sha!l run from Goldhawk- 
road, Nhepherd's Bush, through Bedford Park and Turnham Green, 
under Kew Bridge, and round by Isleworth and Hounslow to the 
main line, which is now being made to run through Hanwell and 
Ezling. Мг. Moss edded that if the Company's proposels could be 
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THE CRITICISMS OF THE NEW LE.E. 
ARTICLES. 


Last week a further meeting was held in London to con- 
sider the proposed new Articles of Association of the Insti- 
tution of Electrical Engineers. The attendance was large 
anl the proceedings were lengthy. Many members took 
part in the discussion, but the speakers often lacked а 
sense of proportion, dealing with minor details as though 
they were of prime importance ; and some members seem to 
have thought it quite unnecessary to make sure of their 
facts. Оп the part of certain speakers we were sorry to 
notice a tone of heated criticism, as though everything 
proposed by the Council must necessarily Бе wrong. We 
submit that there is no use in m2mbers adopting the attitude 
of the Irishman who was “ agin the Goverameat on prin- 
ciple. S» far as we are aware there is no good reason for 
supposing that when а member joins the Cou vil ha ts forth- 
with bereft of his reasoning powers. In all probability if 
som? of the critics joined the Council they would agree with 
much that has been done, for the sim»le reason that members 
of Council are as capable of weighing pros and cons as 
members who are not on the Council. Wedo not suggest, 
however, that full and Нез discussion is not desirable, or 
that valuable suggestions may not result. On the other 
hand, we do feel that there is no room for that heated eri- 
ticism of which there were some examples at the last meet- 
ing, and which, in our opinion, indicates a wrorg frame of 
mind, and one quite inappropriate. 1% behoves every mem- 
ber to bear in mind that the Council have information that 
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Is not available to outside members, and that they have 
probablv given far more time to the subject than any ordi- 
narv member. This being so, it seems to us that criticism 
should be made with a due sense of responsibilitv, and rather 
in the form of suggestions than as a v'gorous attack upon 
evildoers. | 

We would refer our readers to the account of the meeting 
in another column, and particularly to the remarks of those 
who spoke on behalf of the Council, namely, Mr. FERRANTI, 
Mr. Hirst and Mr. KiNGsBURY.. It is most important that 
members should make themselves familiar with the motives 
of the Council, with the other side of the case as it were, 
and with the main principles involved. 

We do not propose to sav much here in regard to details, 
ах we hope that the Council will consider carefully all the 
suggestions that have been made, and we do not think we 
лее! modify materially what we said in a previous issue. 
We feel that a clearer case has now been made than was then 
apparent for a new class, but we still sincerely hope that the 
name “Licentiate” will not be adopted. The term 
" Graduate " we think is possibly the best, though not 
wholly free from objection. Such members might appro- 
priately be called “ Junior Associate Members," because 
they will be technical but not up to the standard of Associate 
Members. The only possible objection is the length of 
such a title, but this objection would disappear if no official 
abbreviation were given for it, and, after all, there is no point 
in giving an abbreviated title or initials for a class of this 
kind. We were under the impression that the title “ Sub- 
scribers " was a humorous suggestion ; apparently this is not 
the case, but surely those who support it seriously must at 
least be lacking in a sense of the grotesque. 

Really the best judges of the need for such a class are 
the committee dealing with applications for election and 
transfer, and this remark applies also to the question of 
electing non-technical men to full membership. There 
аге, по doubt, eminent scientific men whom one might wish 
to see in the membership of the Institution, who could not 
well be asked to become Associates, and yet who are not 
technically qualified to be Members. There may possibly 
be others similarly placed in some different sphere of life, 
and in all probability the last thing in the world they would 
wish to do would be to put M.I.E.E. after their names, so 
that from that point of view no harm would result. If, 
however, this policy is adopted, great care should be taken 
that it is verv restricted, and possibly it might be well to 


indicate in the list of members that such persons were 


elected under clause 12 (d). We believe there is a well- 


known precedent for this. 
Leaving matters of detail on one side, we should like to 


вау a few words on the large question of the raising of 
subscriptions and on the policy of the Institution. Much 
criticism has been heard from time to time аз to the Institu- 
tion’s failing to be of commercial value, and to the effect that 
its work was too purcly technical. On referring to another 
column, our readers will see that Mr. FERRANTI made a 
declaration of policy at the meeting of a comprehensive 
kind. His view, and presumably that of the Council also, 
is that the Institution can no longer afford to restrict itself 


265 


to technical matters. In vears gone by these were all- 
absorbing, and members attended the mectings to hear 
the latest thing. The proceedings were animated because 
there was room, through lack of knowledge, for great differ 
ences of opinion. All this has necessarily changed, and 
interest in the meetings has become less as ideas and plant 
alike have become more standardised. To many of us 
it has become increasingly apparent that the Institution 
ought to play a more prominent part in the industrv as a 
whole, and Mr. FERRANTI went so far as tō express the view 


that if this wider policy is not adopted the prosperity of the 
Institution will decline. Now, no society can be powerful 
commercially, or give its members commercial advantages, 
without adequate funds. There are, of course, other ways 
in which money must be spent, but not much is to be gained 
by complaints about the new building as ап investment. 
In а sense the need for funds шау be partly, or indirectly, 
due to this building, but we do not think the Institution 
can play its proper part in th^ industry without an adequate 
home, any more than a duke could appear as such if he lived 
in a third-floor garret. Now that the Council are prepared 
to go forward, those who wish the Institution to take a 
useful part in the industry should face the position broadly, 
Some people always want something more than they get, 
but feel their duty is done when thev have stated their 
grievance. Sometimes, members talk as though the Local 
Sections cost no money, and evea Students, wno we believe 
are financially a loss to the Institution (which loss we do 
not condemn for a moment), ask for further privileges. 
Now, as is shown by the tables issued by Mr. HAMMOND 
and published in our columns а fortnight ago, members are 
paving less than members of the other two large engineering 
societies, and they are probably getting more for it. We 
think, therefore, in the main that the Council are not asking 
too much in their revised scale, though we hope sufficient 
days of grace will be given to enable members to transfer 
from one class to another, under the old conditions, and thus 
secure an advantage which is commonly given. This 
seems to be only fair. In considering the whole matter, 
we hope that members will focus their attention upon the 


main questions of policy, and then we do not doubt they will 


see the reasonableness of this view. In regard to details, 


apart from the main principles, we still think the new 
Articles contain much that is undesirable, and we hope that 
they will be materially altered. One way and another, from 
individual members, from Local Sections and the columns 
of the technical Press, the Council must now possess a 
wealth of suggestions. We hope that these will be most 
carefully considered, and perhaps the Council may feel it 
desirable to bring their amended proposals before another 
informal meeting before final adoption. 

In conclusion, we think much good will result from the 
error made by the Council in issuing the Articles at such 
brief notice. It has shown that the members are willing 
to take a real interest in the Institution, and thus there is no 
reason why it should not be a truly active body. It only 
remains for the members to support the President and 
Council loyally in the new policy, and if this is carried out 


vigorously all will vet be well. „ш ту du | 
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NEW ARTICLES OF ASSOCIATION OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS. 


А further meeting called for the purpose of considering the 
proposed new Articles of Association was held on Thursday 
evening last week. 

Mr. S. И. pr FrnnaNTI (President) occupied the chair, and in opening 
the mecting stated that a large number of suggestions had been received 


by the Council since the last meeting. These had been abstracted, and, 
excluding ex pressions of approval, were as follows :— 


SUGGESTIONS RECEIVED. 

Art. 9. Abbreviated Titles, Only members and associate members to use official abbre- 
viahions. А 

Art. 12. Метт. = That the Council be empowered to admit in special cases m?mbers 
under the ae: ef 39. 

Th4t.members b2 designated Fellows (F.T. E. E.). 
| Trat only two electrical (scienc?) members (Art. 12 с) be elected each year. 

That the 100 non-technical members (Art. 12 d) be omitted. 

That service in law or scienc? be omitted from this class. 

Art. 13. Associate Memb:rs.— That all existing associate members be transferred and 
desienated Members (MLE E). 

Art. 13. Examinations. That it should be compulsory (instead of permissive) for the 
Council to require associate members to pass an examination. 

That all existing asscciate members be made to sit for an examination. 

Art. 14. Associadtzs.- That associates be termed “ Affiliated Members." 

That the definition of associate include the words “ although not eligible as a member or 
associate member.” 

Ам. 15. Licontrates.—That lic2ntiates be omitted. 

That licontiates be termed “ Subscribers." “ Graduates," “ Probationers.”’or'' Students." 

That ltcentiates be called " Graduates” or " Students," and students be allowed to 
remain students as long аз they wish; and that the subscription of students be increased 
to 2 euineas at the age of 26 and 3 guineas at the азе of 28. 

Art. 19. Elections.- -To be abolished or made more effective. 

Art. 20. Election ot Licentiates, That the signatures of one M.I.E.E. and two other 
corporate members be sufficient. (The same to apply to transfer from students to lic2n- 
tiates, Art. 23.) 

Art. 20. Election of New Members.~ That candidates residing abroad be given no special 
facilities in rezard to signatures on their election forms. 

Art. 27. Subscriptions.~ That this proposal be subjected to the decisioa of the whole of 
the members by means of a referendum. 

That country members residing more than 30 miles from London or a local centre pay a 
lower subscription. 

That the subscription of licentiates should, after the аз? of 39, be the same as that of 
associate members. 

That the a22 of 19 seems rather low for a student's subscription to be increased. 

That subscriptions be as follows : — Within 39 mil?s Outside 39 miles 

(or 59 miles) tor 99 miles) 
radius from London. radius from London. 
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That subscriptions of existing members be not increased. 

Tta* subscriptions of new members clect:d after July 1. 1912. or transferred after 
July 1, 1913, be according to the new «след in th? cas? of London members, and that 
members living more than 20 miles from the Institution building continue to pay at pre- 
Sent rates. 

Art, 30. Payment of First Subscriptions.—That members elected b»tween October and 
D:c2mber be excused from paying the subscription for the current year. 

Art. 33. Life Compositions.— That a graduated system according to aze be adopted. 

That the life composition fee be fixed at 50 guineas assuming an annual sub:cription of 
4 guincas. 

PP 42. Professional Conduct. —That the following be added: “ Н? shouli not in'any 
report likely to be published or advertised or generally circulated describe himself 1n con- 
n«ction with the Institution as an officer or member of Council of the Institution or other- 
wis- than as a member thereof." | | | 

Omit the words ‘ or shareholder in ” and " or have any financial interest in such busi- 
ness " in Art. 42 (е). 

Omit the word “improperly " in 42 (е). , 

The words 7 improperly solicit " to be explained in 42 (2). 

Art. 48. Honorary Treasurer.—That the honorary treasurer serve not more than three 
years in succession. 

Art. 49. Ordinary Membrs of Council.—To consist of 12 members, 4 associate members 
and 2 affiliated members (associates). | 

To consist of 18 members, 3 associate members and 3 associates. 

To consist of 10 m^mbers, 6 associate members and 2 associates. 

That non-corporate members be not represented on the Council ; 
the numbers to be 4 associate members and 2 associates. | 

Art. 51. Nominetion of Members of Council.—To be made by 10 M.I.E.E., instead of 25 
corporate members. 

To be made by 12 corporate members instead of 25. 

Arts. 51 and 52. Election of Council. —That the election of Council remain as at present, 
excopt that the list of the Council'sown proposals be sent out toteach corporate member six 
weeks before the annual general meeting, inviting further nominations within three weeks. 

Art. 55. Powers of the Council.—That the management of tà? property and funds of the 
Institution Ъз left as in existing Art. 68. 

Art. 57. Votes of Past Presidents.— The word “ present *' in line 5 should be deleted. 

Art. 69. Committezs.— That the reports of committees be reczived by the Council before 
any definite action is ta ken. | 

In line 3 of Art. 60 insert after the word “ committee " the words “ cho32n from their 


but if so represented, 


own. 

Art. 64. Pensions. That a tabulated scale. dependinz on the l»neth of service апі 
amount of remuneration during that servic. be included in the Article. 

Arts. 66-69. —That th? powers of the Council be subject to the sanction of two extra- 
ordinary gen?ral meetings. "n 

Art. 69. Incorporation of Other Societies. —To be permissible only by sp:cial resolution of 
the corporate members. of which 21 days’ notice is to b? given. 

Art. 79. Alteration of Articlzs.- That the following be added: *" But no resolution for 
this purpose shall be deemed to have been passed unless approved by two-thirds of th» 
corporate members of the [nstitution. | | | 

Art. 83. Local Sections.—That the local sections b? abolished in view of the small 
attendanc?s at their meetings, and their tendency to develop int) a sort of drivel ог trad> 
union aspect. As 

Art. 85. Publication of Pavers.--That th following addition b? mais: “If any Paper 
has not been published in full by the Institution within 12 months of its acz>ptanc>, th2 
author shall be at liberty to publish it els»where." | 

Benevolent Fund.—That sufficient power b2 taken for th c»om»let» ha^llinz of the 
Benevolent Fund by the Institution. | 

Lihbrary.— That the library b» opened in the evenings. 

That a lendine library b^ established. | 

Postal Vote.--That a postal ballot of m2mbers and associate members be {аКе лїп regard 
to the admission of the 109 non-technical persons to full membership; the ratsing of sub- 
scription of existing members; and the formation of a lictntiat> class, unless there is 
unanimity at the meeting on November 16th, 
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These were all the suggestions so far, but the Council were going to 
attend meeting: of the local sections, Personally, on ‘Tuesday he Was 
going to Manchester, and on Wednesday to Birmingham, the Council 
were meeting in London on Thursday, and on Friday he hoped to hear 
what the Glasgow Local Section had to say on the matter. He need 
hardly remind them that they all wished to make the Institution the best 
possible success and of the greatest uss to its members. If they all tried 
to look at it from that point of view he was sure that the meetings would 
bear good fruit. | 

Mr. А. P. TROTTER considered that it was impossible to govern ап 
Institution such as theirs by means of all the members. А Council was 
necessary, upon whom the members relied. The Conncil had discussed 
the Articles among themselves until they thought nothing more remained 
to be said. He would allude to two subjects only. Firstly. he thought— 
as did also a good many others—that it was an unwise matter to increase 
the subscriptions of those country members who were unable to attend 
local section meetings except by making expensive journacys. Ho 
believed that a large number of country members were so situated. They 
thus had only the privilege of writing letters after their names, of receiv. 
ing the “Journal,” and, as Mr. Hammond told them. the dignity of 
belonging to an Institution which could live in such a magnificent build. 
ing as their new home; but this last did not amount to much in the case 
of the country members, many of whom had never seen it. He con. 
sidered it to b» а matter of importance that the subscriptions of local 
members who could not айда local section meetings should be left as 
they were. "ne London members had а magaiticent houss, which had 
been embellished in a way that made th? country members grumble ; all 
this decoration might have heen left over Гог 10 years. ‘Nhe hon. treasurer 
had told them that the expenses which they had to meet were not due 
to the building. That, however, was in a statement unsupported Бу 
detailed figures, and they had to remember that Mr. Mordey told them 
distinetly that the purchase of the building would not increase their sub. 
scriptions. On the other hand, the President had told them some of the 
reasons why more money was wanted. and they were most praiseworthy. 
Among them was a wish to inereas? the usefulness of the Institution bv 
such means as establishing a lending library and keeping the building 
open in the evening, &c. But a few years ago they had ample money, 
and could have don? some of those things; and now by the purchase of 
the new house they had crippled themselves, and in order to increase 
their usefulness they must increase the subseriptions. He pleaded for 
the country members, to whom all that meant practically nothing. As 
to the new class of so-called licentiates, ho believed that the Council 
had done everything possible to find a suitable name. The thing that 
appealed to him, however, was that licentiat> implied someone who 
vas licensed to do something. © Licensed Plumber” over the shop 
window would be followed by “ Licentiate of the Institution of Elec. 
trical Engineers." He thought tho suggested title of © subscriber " was 
excellent. They stood as one of the learned and scientific societies of 
th? country, consisting of scientific mon, professional men and students. 
This licentiate, worthy man as he was, useful and indeed indispensable in 
his own sphere. must dilute the status of their Institution. Other institu. 
tions had the sam» difficulties, but the Civil Engineers, for instance, had 
to draw the line somewhere between the member and the greaser or the 
labourer. Much had been said about the dignity of their Institution. 
Tne only dignity of such а body worth considering was intellectual 
dignity, and this would not b» advanced by having a luxurious house or 
by the inclusion in their membership of men who were unable to join as 
students ог associate mem bers, 

Мг. Е. Barney opened his remarks by criticising the 12 members of the 
committee who had been sitting for 18 months and had arrived at nothing 
in particular. He had seen many revisions of the Articles in his 28 years 
of membership, but none to equal, or s» bad as, that now proposed. И 
any of the alterations were prompted by emptiness of the cashbox ho 
thought it very deplorable that they should have taken the form of 
lowering the dignity of the Institution in any way. especially in ths shape 
of the licentiate, whose introduction could not do anybody any good. 
The revisions seemed intended to give more power to the Counc |, and it 
was therefore desirable to point out that members of the Council sat there 
by virtue of their being appointed as agents for the members. It was not 
therefore within their province to suggest that more power should be given 
to them. The Articles of the Institution ought in the first plier to give 
an idea of what its objects мого. The old object was still there, but that 
seemed to be lost sight of in dealing with the comparatively small matter 
of cash. All the bad points of the old Articles had been repeated in the 
proposed revision, with the inclusion of other words. For instance, 
under members, h^ read, * that he has been regularly educated as an 
electrical engineer." He contended that an engineer could not b» made 
by education. Ап engineer was trained, but had to be educated first. He 
noticed according to the proposed revision that the Associate Member need 
not be trained, and why should not the Student be of good education; he 
was the only man who had been trained. Regarding the new clause for 
consultants, he did not see what was to prevent anyone putting up а 
brass plate and becoming a member. thus reducing the dignity and хао э 
of membership of the Institution. In clause 69 the Council were attempt- 
ing to gain too much power. by desiring to have full power to refus? or 
admit other societies without consulting the members. He thought they 
should know something more definite about the proposed examinations. 
Were they to be examinations to judge a person's education, or his pro- 
fessional attainments, or what? The examinations would have to be 
made to suit the eandidates’s particular qualifications. Considering that 
there were about a dozen different spheres of electrical engineering, he did 
not think the question would bear looking at. He proposed that the 
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Institution. They proposed that it should. be stamped with a better 
degree than it had been hitherto. It was also desired—as in the case of 
the Civil Engineers—that the associate should in future be a person of 
some eminence, and certainly of education, who occupied a high position, 
either legally, commercially or financially, and who had an important 
part to play in the control of the Institution. Again, there were many 
students in the Institution who, having had a proper training, got into 
positions which did not give them facilities to pass an examination аз 
associate member. The same thing had to be met with in the Civils, and 
he was sure would recur in their own Institution. Men engaged in prac- 
tical work did not like to be called students after reaching a certain age, 
and because they were abroad, or for other reasons, some were unable to 
get the opportunity to pass the necessary qualitficatory examination. 
Were they to be turned out of the Institution? Therefore, as they could 
not become associate members and could not remain students, was there 
any objection to providing an Interealary class into which they could. be 
put for the time being ? It would be à very great help if the members 
present would ex press an opinion as to whether or not they were going 
on in future as a purely professional institution, or to adopt the broader 
and, in his opinion, better policy and include their commercial, financial 
and legal supporters. Complaints had been made that the Institution in 
the past had only looked on the purely academic and scientific side of 
things, and not at the real commercial and industrial side. If, however, 
they were going to take a more catholic and more comprehensive grasp 
in future then they would find that there was room for the proposed 
intercalary class. ТЕ they could decide whether that principle was to be 
adopted, then questions of detail, such as the name could soon be over- 
come. Tt took them a considerable time to arrive at the name of 
" licentiate," which, he admitted, meant someone who was licensed to do 
something, and was a name capable of being mis-used. Many other 
names had been suggested, such as subscribers, graduates, probationers, 
students, junior associate, &c.. but none of them was particularly good. 
The Institution of Mechanical Engineers adopted the term ‘ Graduate.” 
That, of course, was also а misnomer, but it might be better than licen. 
На.  Probationer was a very heavy name. If anyone could suggest a 
more suitable name he was sure the Council would be pleased to adopt it. 
Mr. Н. Рдгркасх did not think that the class of licentiates was re. 
quired at all. He agreed that the examination for associate members 
was a good plan, but they ought to know something about that examina. 


tion. 
The Presinent said that it could all be found on раде 10 in the annual 


report. 

Мг. H. PRipEAUX, resuming, remarked that а good many people 
objected to the new Articles in general for the reason that they gave too 
much power to the Council. On the question of. subscriptions, he 
thought that the idea of raising thes? was rather unjust, and that, at any 
rate, the country members’ subscription should not be increased. 

Мг. J. G. LORRAIN said that during the last electrical boom they had a 
great many prospectuses of electrical companies sent ont to shareholders 
signed by members of the Council of the Institution, most of which com. 
panies failed. He wanted to stop that abuse, and suggested that mem. 
bers drawing up reports of that kind should sign themselves simply as 
member or associate member. It could not Бе to the good of the Institue 
tion to find after a company had failed that the report was signed by a 
past-president, or something of that kind. That was not an innovation, 
as in an institution of which he had the honour to be a member of the 
council they had found it absolutely essential to have a clause to that 
effect. 

Мг. А. Н. РукЕз congratulated the committee. He had gone eare. 
fully through the revisions, and had heard the arguments both for and 
against, and he was inclined to think that the proposals put forward by 
the Council represented the best solution that could be found. He 
agreed with Mr. Snell's suggestion, however, that the new class of member 
be called graduates instead of licentiates. Upon the subject of profes. 
sional conduct, he had serious objections to the suggestion that con- 
sulting engineers should be starred and classed as a separate class of 
members. He thought it best that members of the Institution and other 
institutions who desired to practice in a professional capacity should be 
banked together in one separate institution. He did not think that the 
Institution of Electrical Engineers, any more than the Civils, could legis. 
late for one small class of members. He welcomed heartily the inclusion 
of the rules of professional conduct in the Institution rules, because it 
showed that the Institution and the whole body of the electrical industry 
considered that consulting engineering was a detinite profession and as 
such should be governed by professional rules in the same way that the 
medical, legal and other professions were governed. He therefore looked 
on those rules of professional conduct as а step towards bringing into 
existence a professional body of consulting engineers, and he hoped that 
before many months were past that such a body would be in existence. 

Mr. Мм. L. MADGEN expressed regret that Mr. Bailey had not taken 
rather more care to verify his references before bringing such a strong 
indictment against the Council. If that gentleman had only taken the 
trouble to distinguish between the Memorandum and the Articles of 
Association he would have seen that the former of these fully set out, as it 
had done for many years, the title and the objects of the Institution. He 
felt that the Institution had very fully carried out the objects of holding 
meetings, distributing proceedings, taking charge of books and similar 
matters which did not call for much initiative and resource, but that they 
had failed “ to do all such other lawful things as are incidental or con. 
ducive to the . . ." promotion of " the general advancement of 
electrical and telegraphic science and its applications . . . (See 
clause 3, paragraphs B and D. Не believed, however, that the revised 


present revision be withdrawn, and that a new committee be appointed 
with wider scope, and with their eyes open to the fact that the Institution 
was not merely à telegraph institution. For that purpose the Institution 
should be divided into certain sections, and members should be asked to 
which section they proposed to devote their carcer, with, of course, power 
to change. Those sections should then elect their own committces and 
chairman and hon. sec. and all the chairmen should form a council. Each 
of the sections could then receive Papers and hold their meetings, the 
best of the Papers being sent to the Council for decision for general dis- 
cussion before the Institution. Án opportunity would thus be created 
for the younger members of the Institution to gain ex perience in speaking, 
and it was upon those voung members that the prosperity of the Institu- 
tion depended. Mr. Bailey was then touching upon the question of 
licentiates when he was interrupted by 

The PRrsipENT, who pointed out to him that during his speech he had 
made about 20 inaccurate statements. 

Mr. ВАН.ЕУ, continuing, thought that the matter was of such vital 
interest to the Institution that he asked all the members to join him in 
imploring that the revision of the Articles be absolutely withdrawn. 

Мг. W. E. WaRnRILOW dwelt upon the commercial aspect of the Institu- 
tien. He had recently had the pleasure of hearing Mr. Ferranti speak at 
the Birmingham Local Section dinner, and gathered that he (Мг. Fer. 
ranti) was anxious to encourage commercial inen to join the Institution. 
Mr. Hammond in his remarks at the previous meeting said that it would be 
advisable to draw a clear distinction between the technical members of the 
Institution and those who could not rightly be classed under that head. 
He (Mr. Warrilow) suggested with regard to the new classification of the 
members of the Institution—which seemed to him to be necessary—that 
it should be carried out under two heads—viz., the professional or tech. 
nical and the commercial. Under the head of professional or technical 
they might have members, associate members and students, while under 
the head of commercial they might have associates, In his opinion, if such 
a classification. were adopted it would «ct aside all those trifling defini- 
tions of persons who might be more easily put under the head of students. 
Mr. Bailey had referred to younger members being given the opportunity 
of speaking at Institution meetings, but surely they had such an opportu. 
nity in the students’ section. 16 was, however, the commercial man, 
closely identified with the electrical engineer, who had not the opportu- 
nity of speaking and reading Papers upon subjects of vital importance to 
the development of the industry from a commercial point of view. At 
the last. meeting the President spoke of the possibility of the industry 
being represented in Parliament. If they were to have that represen. 
tation the commercial man was the man that was wanted. but if he was to 
assist the Institution he must be given the opportunity of associating 
himself with it. 

Мг. A. KIRK suggested that the main point was as to whether the Insti. 
tution was to be an Institution of Electrical Engineers or not? Would 
it he a good thing, as the President suggested, to commercialise it and get 
av av from the technical side. 

Mr. McGrecor Duncan said that as a consulting engineer he was 
naturally particularly interested in the new Article No. 42, dealing with 
professional conduct, and welcomed any step that the Council might take 
for dealing with this matter. It might certainly be assumed that the 
Council had felt the need of safeguarding the public in their dealings with 
the consulting engineer. That the need existed was, he believed, gener. 
ally admitted, and it was probably known to all present that steps had 
been taken by a certain number of consulting engineers to form an asso. 
ciation for the mutual protection of the public and themselves. He 
thought that the Institution was the proper body to deal with this 
matter, of course as far as its own members were concerned. His object 
in taking part in the discussion was to suggest that the Council should 
consider whether it was not eminently desirable that this matter should 
be carried a step further, and as the Council had laid down а series of laws 
which affected a comparatively small number of the members of the 
Institution only, it would not complete the matter by providing the 
necessary machinery so that the members affected might be at once dis. 
tinguished from their fellows. His suggestion briefly was that all mem. 
bers of any class regularly practising as consulting enigneers should be 
required to forward their names to the Council for registration as such. 
This might be met with the objection that it would inflict a hardship upon 
certain members who might be connected with manufacturing concerns, 
and who might occasionally be asked to act in а consulting capacity 
regarding certain matters where their particular experience would be of 
special value ; but he did not think that this would be the case, as the 
position would easily be understood. He believed that the proposed new 
Article had been taken from the Articles of the Institution of Civil Engi- 
neers. It might be said that anything which was good enough for the 
Civils was good enough for the Electricals, but the Institution was young, 
and he respectfully suggested that the Council, having taken a job in 
hand, should, following the tradition of the engineer's calling, not leave it 
half done, but finish it thoroughly and well. 

Mr. J. Е. С. SELL wished to speak аз a member of the rank and file, 
not as member of the Council. In the first place, however, he wished to 
correct Mr. Bailey's remarks in regard to the consulting engineer mem- 
bers. Mr. Bailey seemed to think that anybody who put up a brass plate 
could become a member of the Institution, but he had apparently failed to 
read the qualification at the end of the clause, which dominated the whole 
thing—viz., “ that he shall have acquired eminence in his profession.” 
In his opinion the point was, Did the Institution want to restrict its 
membership to purely professional engineers, or did they want to broaden 
it.* It must be remembered that under'the new proposed regulations they 
vere going to impose further restrictions upon the membership of the 
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Articles were an indication of a sincere endeavour on the part of the 


Council to put them in a position to carry out more effectively one of the 
most important objects of the Institution. That they had not carried 
out that object in the past, that they had not devoted sufficient atten. 
tion to promoting the general advancement had been very clearly indi- 
cated by the number of separate associations which had been formed in 
the effort to compensate for the deficiency. “Among these were the 
Institution of Mining Electrical Engineers, the Association of Electric 
Power Companies, the Tramways and Light Railways’ Association, the 
Electrical Manufacturers” Association, the Electrical Contractors’ Asso. 
ciation, and, perhaps most significant of all, the Electrical Trades’ Bene- 
volent Association. Therefores if they wished the Institution to be of 
real practical service in the progress of the industry they must assist the 
Council in its endeavour to administer it in a more catholic spirit. 

Mr. Woors said that the Council wanted them to agree to the raising of 
subscriptions, but they had not put forward any figures to show how they 
intended to spend the additional subscriptions. Regarding associate 
members, in the old rules this class was required to have had at least two 
years’ employment in a responsible situation as an electrical engineer. 
In the new rules the words ** in a responsible situation " had been dropped, 
thus making it more easy to become an associate member than in the 
past. Article 13, however, provided that the Council might require can- 
didates to pass an examination. Mr. Snell in his speech said “ wiil be 
required," and then corrected himself and said ** may be required." It, 
therefore, appeared doubtful at the moment whether in actual practice 
there would be an examination, and until that point was settled it seemed 
unwise to make it more easy to join that class. 

Mr. SNELL here said he used the word “ may " as that was the word in 
the draft before him. 

The PRESIDENT said that on page 10 of the annual report it was written 
that ** candidates will be required to pass." 

Mr. А. J. CnipGE said that they had heard what it was possible to do 
with the increased subscriptions, but he would like to know precisely 
what they were going to do. He also wanted some more information 
upon the proposed method of transfer from one class to another. Instead 
of the name licentiate, could they by any means use the term bachelor ? 
As to the election of the Council, he considered that the necessity for the 
support of 25 members was excessive, and he would like to see the clause 
left as at present. They should also have the chance of making nomina. 
tions after the Council's list had been issued. Why did they always 
include the past-presidents in the council? The Municipal Electrical 
Association did not do it fand the local sections of theirown Institution did 
not. Mr. Bailey had spoken of the difficulty of examinations, on account 
of the great variety of subjects, but the speaker thought that that could 
very well be left in the hands of the Council, who, no doubt, would take a 
leaf out of the book of some other society. 

Mr. J. Е. Kincsspury said that among the new Articles under con- 
sideration was one which referred to subscriptions. The criticisms upon 
this had been mainly on the lines that if there was to be an increased sub- 
scription somebody else should pay it, though Mr. Trotter had taken a 
more generous line. Upon the question put by the last two speakers as 
to what the Council were going to do with the money, the object of the 
increase was to get more money, exactly the same object as when any 
one appealed to his employers to increase his salary ; but it was seldom 
that any particular sum of such an increas? was earmarked for any par- 
ticular purpose. Jt was assumed that expenses had increased, and there- 
fore more money was required. That was exactly the position with the 
Institution. Mr. Trotter hid referred to Mr. Mordey’s statement that 
no increased subscription would be necessary. Мг. Mordey also said that 
no levy on the members would be necessary. There had not been any 
levy'on the members since Mr. Mordey spoke in 1908. At that time a 
plain set of facts and figures was also set before the members by the 
Council, stating that the cost of the building would be £50,000 and 
extensions £6,000. Mr. Trotter in his remarks rather skimmed over 
byegones in connection with the building. It was not the wish of the 

'ouneil, however, that anything should be skimmed over, but that all 
the facts should be faced on their merits. They had expended on the 
building in alterations (according to last year’s accounts) a sum of 
£18,000, and the total cost in connection with the building had been 
£13,000. Therefore, the £56,000 which was at first contemplated now 
presented an entirely different figure. He wished to point out the great 
advantage which the Institution had obtained by departing from that 
modest estimate placed before them at the start. They had now a build- 
ing of which they had every reason to be proud. The building, however, 
was not the only need for new subscriptions ; it was, of course, a great 
part, but widening the scope of the Institution, which was so obviously 
necessary was as much a part as the cost of the building itself. Their 
income and expenditure were now so nearly balanced that the position 
was not satisfactory. The Institution wanted a larger margin, and the 
Council considered in the proposition put forward that that larger 
margin should be obtained from the present members. The town and 
country members were asked the same subscriptions, but the suggestions 
sent in and also that of Mr. Trotter were that there should be a difference, 
and that country members should pay less. The example of the Civil 
Engineers had been brought to their notice. and the example of the 
Civils always commanded their respect. The Civils, however, unlike the 
Electricals, had no local sections. Provincial members had the idea that 
the new building was more or less the property of London members. 
That idea did not take sufficiently into account the importance of the 
Institution and its need of a home. The expenditure incidental to 
the local sections was about £1,400 a year, and the rental value of the 
theatre and such other portion of the building as might: be considered 


only applicable to London members was about £1,900. They would see 
therefore that the idea that the country member had not the facilities, 
and therefore should not pay as much was hardly correct, as there was 
very little difference between the expenditure on local sections and the 
surplus expenditure due to their building. There were, of course, a few 
members who were not within the area of any local section, and who were 
not also within reasonable distance of London. Those members were 
entitled logically to the arguments made for country members, but their 
number was small; and really it was not possible for an Institution like 
theirs to have such a varied scale that they could be sure that every 
member would get full value for exactly what he paid. It was with great 
regret that he heard some members try to estimate the value of member. 
ship of the Institution in individual and isolated cases. He would like to 
remind members that there was a theory governing the membership of such 
Institutions, namely, that each member was contributing to the advance- 
ment of sicence. The Council by their new scale were merely suggesting 
that the Institution should be placed on a par with the other institutions 
having similar objects. Was electrical engineering to be regarded as a 
cheap profession and the Institution—the embodiment of that profession 
—a cheap institution ? Of the £73,000 at which the building stood in 
the books, £37,000 had been contributed by members in the past. That 
was a reason for present members doing their share, and they should 
realise that the subscription proposed was a proper one, which properly 
spent would enable the Institution to widen its всор within legitimate 
limits, and present such а front to the world that the profession of elec. 
trical engineering should benefit by the increased prestige of the Institu. 
tion of Electrical Engineers. 

Mr. Н. Hirst said that he wished to speak as one who had some ex. 
perience of what was good for technical men, and whose lot it had been to 
nurse engineers from their nursery days into a healthy and strong position 
in the outside world ; and the men over whom he had watched had no 
reason to complain that their contact with commercialism had in any 
way affected their character as scientists or strictly technical men. 
Rather it had been the other way. He first wished to speak about the 
Council. In former years when there had been differences between 
members of the Institution and Council, there had been whispers of 
cliques of past presidents, &с., but it had struck him upon entering the 
Council that never was such democratic representation on the Council as 
at present ; 26 of the 30 members were comparatively new members, and 
were men who, having been elected as being of some eminence? or promi- 
nence in electrical engineering, looked upon the Institution as the means 
of interpreting what their territorial or sectional constituency required 
of them. He hoped they would never see the day when the Institution 
had a Council based upon the lines suggested by Mr. Bailey, which were 
very much on Trade Union lines. ‘There seemed to be a great many 
differences raised in the debate, but had they asked themselves one ques- 
tion—viz., did they agree on principle ? If they did, then any suggestion 
was welcome as strengthening their aims; but if they did not agree on 
principle then they were in a very awkward position. "The principle in the 
minds of those 12 men of the Revision Committee was to follow out the 
policy of the building—by building he did not mean that edifice only, 
but the ideal object of what was connected with it. He noticed from the 
earliest days that a building fund had been in existence, started by those 
who had preceded them, former members of the Institution and Council, 
including such men as Lord Kelvin, Hopkinson and Ayrton, and several 
other prominent names. Did those gentlemen launch that fund for a 
mere cheap investment. Не was quite sure they had different ideas, 
and the Council had been gaided by those ideas. He thought what a 
splendid thing it would be if all the associations which had formed them- 
selves into separate organisations because the Institution of Electrical 
Engineers did not cater for them could be brought together under one 
roof. By doing so, not only could they avoid the duplication of work, 
but they could be kept in touch with the Institution's committees, and 
have their help to their own and the Institution's credit. He did not 
think it was sufficiently known that the Institution had already tried 
some progressive suggestions. Не had learned that there was at present 
а commission appointed, partly members of the Institution and partly 
members of textile trades and businesses, to study the electrical driving of 
textile mills. They knew what conclusions would be come to, and that 
they would be to the benefit of the Institution, but why should not 
similar committees sit for, say, rolling mills, shipbuilding, motor-car and 
coal mining or any industry which would improve the knowledge of their 
scientific and technical men, and also help their industry and trade, 
neither aim interfering with the other. When once they had such ideas 
they thought the Institution might with advantage have an employment 
bureau, and rooms and offices for the free use of its country and oversea 
dominion members. If those members, particularly from South Africa, 
India and Australia could know they had free address at the Institution 
it could only be to the good of all the members as a whole, no matter what 
section. Other things had been mentioned and other work, such as 
Parliamentary, that the Institution might with advantage take up. With 
those ideas it was absolutely necessary that the 12 members of the com- 
mittee should have some fundamental principles. They knew that to do 
more work meant more money, which could only be obtained by more 
members, more members meant more power, more power meant more 
prestige, and prestige was half the way to success. With that idea they 
seemed to have gone to work admirably, and fixed irrevocably that the 
future of the Institution was to be secure in the hands of its corporate 
members, members that were scientists or trained engineers in the full 
sense of the word. They had made it more difficult for candidates to 
enjoy that distinction, and had therefore made it more attractive for 
desirable members at present outside the fold. They had given the-whole 
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broader view and look after all interests. The views he had expressed 


of the voting power to those corporate members, and having thus secured 
the destiny of the Institution they proceeded to classify the rest of desir. 
able members. There were members of Parliament, members of the legal 
profession, men of commerce and of industrial achievements, doctors, 
army and navy men, chartered accountants, patent agents, civil servants, 
who more or Jess though they had those vocations, were year after year 
with electrical problems, risked their money, spent their time on matters 
What was wrong in asking those people to become members of 
the Institution ? They did not want the initials after their names; they 


electrical. 


would gladly help the funds, but they must have a class by themselves. 


If they were put in with the corporate members, then there was a risk to 
the tinal destiny of the Institution. But given a separate class, to which 
their own eminence conferred a high distinction, they would then be of 


great use in the matter of influencing publie opinion, in Parliament. and 
wherever help was required. One would soon understand that room had 


to be made for them by the students and that class of associate to be 
called licentiates. He asked the members to think well about the ideas 


he had laid before them and improve upon them, and then it would not 


be a question of falling out over details, and they would not mind paving 
Is. or Їч. 6d. а week towards an Institution which conferred on them the 


coveted initials of. M.L.E. E., never mind whether the meeting-place be 
in London or elsewhere, ап Institution that ought to be the seal of all 
acience and knowledge electrical, and which ought to be the electrical 
Parliament of the country and the Empire. 

Dr. H. Borns said that he hoped the question of examination would be 
dropped altogether, as he considered that could very well be left to the 
colleges and universities. 

Mr. W. R. CoorER said that he was one of those who suggested that the 
question of subseriptions should be put toa postal ballot. Не made that 
suggestion, however, before he saw the statement by Mr. Hammond, 
otherwise he would not have made it. There was always great dithculty 
in putting any financial questions to the ballot, simply beeause the Council 
could not put all their information before the members. For instance. 
if he received a posteard asking him whether he would like his subscrip- 
tion raised, he would reply ** No"; but if he had the full information 
before him he might reply * Yes." That should be taken into account, and 
he hoped that the Council would give as full information as possible. So 
far ax he was concerned, however, he certainly withdrew the suggestion 
that the proposal be put to a postal ballot. 

The President finally said that it was not proposed for the moment to 
fix on any further meeting. A programme would be arranged after they 
had seen what the country members thought. The principal thing was 
that there should be plenty of time. Regarding licentiates, he did not 
intend to talk about the name at present, but many speakers had referred 
to that class as a new опе. [t was, however, not a new elass; what was 
really new was the associate class. What the Council believed was for the 
good of the Institution was to have an associate class, which was an 
honourable one for the kind of man whom they thought it would be to the 
Institution's advantage to Вахе. For instance, take à man who managed 
a hig electrical business and who had a considerable knowledge of elee- 
tricity, but who having been brought up as a business man would not 

resume to the position of an ordinary member of tho Institution. 
[шарне trying to get such а man to come into a class which contained 
his junior assistants. Не felt somewhat disappointed with the evening's 
proceedings. АП the points raised were important, and should have been 
talked about ; but there seemed to have been so little consideration given. 
and яо few words said, on what he considered the all-important subject of 
the scope of the Institution. He felt that if the Institution was to герге. 
sent only the purely technical side of electricity that in a small country 
like this it could not be a big enough body to be really as important and 
strong as one would wish. Having now passed the fascinating stage 
when everything was so new, and got into the humdrum part of the 
business he felt that they were very likely to lose interest in the pro- 
ceedings of the Institution, and therefore not support it as fully as they 
should do. The only way to avoid such a state of affairs was for them to 
provide an institution to look after and be interested in the whole field 
of electrical engineering, and not merely the technical part. which had 
fascinated them in the past by its newness. Then, again, they had got 
to a point where he was sure they would go down unless they broadened 
their basis. Commercial developments in electrical engineering were 
getting greater every day, and those were the interests which required 
looking after, and who better could do that than the Institution if they 
only put themselves in the position to do it’ He wanted the members 
to look at it from that point of view, and to think of it for themselves, as 
the success of the Institution would not depend on the Council forcing 
through a measure, however right it was. It had to be tho view of the 
whole body. and they had wasted their time and done no good unless the 
members would go into the question for themselves and to carry it out in 
the future. Were they going to consider the Institution on the old 
basis of a purely technical society, with a few business people let in by 
accident, or were they going to broaden into a society which was to have 
the basis of science and business combined together, and to look after 
electrical interests generally. Further, surely it was to the interest of the 
young man especially to be brought in touch with his market. They all 
tried to find their customers, whether scientists or manufacturers. The 
customer of the young electrical man was the commercial man who 
developed electrical undertakings. If the young man had a chance of 
coming into contact with the elder business man, would not this be to his 
advantage ? The standing of the society would not be in any way 
lowered. The admission to membership had been made more difficult. 
30 that there was no fear on that side; and why should they be afraid 
that they were going to suffer because they were going to take the 


were the views of a great many, and if they could only succeed in settling 
the principles upon which it was intended to run the Institution then he 
was sure the matter of detail would not be so dificult. Even that 
terrible name for that curious class of animal to be created would not be 
so difficult once they knew what they wanted. The Council, he said, 
would notify them as to the next move at the earliest possible moment. 


MEETING OF THE DUBLIN LOCAL SECTION. 


А general meeting of the members of the Dublin Local Section was 
held at the Royal College of Science, Dublin, on the Mth inst.. to 
consider the new Articles of Association. In deference to the request 
of the President of the Institution that no resolution should be put 
to the meeting, none was put. The members of committee raised 
point by point the opinions which they had proposed as resolutions 
at the committee meeting held on the I3th inst., and each point so 
raised was discussed. After the ideas of the committee аз to revision 
were exhausted., suggestions were asked for, and one such (No. 10) 
received suflicient support to be included with the others as opinions 
widely held. 

At the close of the meeting. the members present were invited to 
sign such opinions as they egreed with, each opinion being on a 
sepirate sheet. No well had the committee foreseen the probable 
opinion of its members оп vitel points, every opinion was signed by 
practically every corporate member present. One-half the total 
number of corporate members in the section were present and signed. 
and signatures obtained next dey brought the total percentage of 
those signing to 60 per cent. of èll corporate members in the section. 
These signed opinions hive been sent to the Council, and members 
not present are to bo asked to sign dup'icate copies of the opinions, 
to be sent to the Council. | 

The result is taken as showing that one Local Section has already 
given a very decisive opinion against the new Articles of Association. 

OPINIONS EXPRESSED. 

Г. That the proposed change in the Articles of Association which lowers 
the professional standard for admission to existing grades, the proposed 
change which creates a new class (licentiate) with low professional quali- 
fieations and proposed changes which tend to increase the number of 
non- professional members beyond the provision for this purpose under 
the heading of associates, are against the spirit of sec. 3 of the Memoran- 
dum of Association, are not in the interests of the Institution as a pro- 
fessional institution, and. tend to lower the status of the professional 
members, and that the new Articles should be referred back to the Council 
for amendment in these particulars, 

2. That subscriptions be not raised to members of any class, and that 
entrance fees and subseriptions of new members of any class joining after 
July |. 1912, or transferring after February 1, 1913, be according to the 
new schedule as far as London members are concerned, and at the old rate 
for members living more than 20 miles from the Institution buildings. 

3. That the last paragraph of Article 13 should read: © The Council 
shall require candidates for associate membership to pass an examination 
unless in. possession of diplomas or degrees of teaching bodies approved 
by the Council.” 


4. That Article 15 be deleted. 
5. Phat a time limit for remaining a student should be enforced. 


6. That if it shall be found through loss or feared loss of revenue from 
any cause that the retention of the building on the Embankment necessi- 
tates the lowering of the professional status of the Institution in order to 
provide increased revenue, then that the building should be sold and the 
professional standing of the Institution not sacrificed to it. — 

7. That in the proposed new Articles 66 and 69 the clause “ subject to 
the sanction of two extraordinary general meetings 7 Бе inserted. 

8. "nat the final decision of the Institution should be taken by postal 
vote of corporate members in the British Isles on the leading points in the 


proposed new Articles to which exception has been taken after sufficient 


interval for discussion by the local sections. 

9. That Article 80 be amended to read, *“ I4 clear days’ notice," in. 
stead of © seven days’ notice." 

10. That the ordinary members of Council should be: 12 members, 4 


asso-late members, 2 associates, 


YORKSHIRE LOCAL SECTION. 

A special meeting of the Yorkshire Local Section was held last 
Monday to consider the new Articles of Association, when Mr. Robert 
Hammond and Mr. J. E. Kingsbury were present, and explained the 
views of the Council. We understand that there was a good deal of 
plain speaking in regard to the short notice with which the Articles 
were Issued and upon the finance of the Institution. Opposition was 
expressed to the raising of subscriptions. to the new class of mem- 
bership, to the proportion of country members to town members on 
the council. and to the proposed increased powers of the council, its 
election, &c. After 2} hours, discussion Messrs. Hammond and 
Kingsbury, while receiving hearty thanks for their attendance, were 
requested to ask the Council to defer the whole question for 12 month; 
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CORRESPONDENCE. 


PROFESSIONAL CONDUCT RULES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In view of the wide field to be covered and the im- 
portant nature of the proposals under discussion, I hesitated at 
the informal meeting on the revision of the Articles at the 
Institution of Electrical Engineers on Thursday last to deal 
at any length with what is after all of vital importance to only a 
small proportion of the members. I venture therefore to 
crave the hospitality of your columns to elaborate at some 
length the remarks I then made. 

A previous speaker in referring to the Rules for Professional 
Conduct regretted that they were not made more stringent, 
and that those members who habitually practised in a con- 
sultative capacity could not be indicated in some way in the 
list of members. I must confess that at one time I held the 
same opinion, but prolonged reflection extending now over 
some years has convinced me of its fallacy. 

If, as many of us would like to see, there were only one 
governing body in the engineering world, with sections dealing 
with civil, clectrical, mechanical, and other branches of 
engineering, then a further section for those who devoted 
themselves specially to consulting work would meet all possible 
requirements. Unfortunately this is not so, and И each 
Institution were to frame its own rules whieh would in time 
no doubt diverge from each other, consulting engineers, few 
of whom confine themselves rigidly to one branch of work, 
would find themselves working under one code one day and 
under an entirely different one another day. Г am con- 
vinced therefore that what is wanted is one Association con- 
sisting only of practising consulting engineers and including 
those emploved in all branches of engineering. 

During the past three years a large amount of work has been 
done towards this end, and I sincerely trust that before the 
end of the present year such an association will be actually 
аї work, 

It is a very easy matter to reply to the question as to who isa 
doctor, a barrister, an architect or a chartered accountant 
but the fact that a reply cannot be given readily to the question 
as to who 13 a consulting engineer shows the need for some 
action. If we could reply “A Corporate Member of the 
Institution of Civil, Electrical or Mechanical Engineers, 
nothing more would be wanted, but although every “member 
doubtless possesses the necessary technical knowledge, that 
alone does not make him a fully qualified. consulting engineer. 
The professional consulting cngineer forms, after ‘all, only a 
very small proportion of the members of either I nstitution, and 
to refer anyone in the need of the advice ofa consulting engineer 
to a list of th» members of the various Institutions would be of 
very little assistance to him. 

Strictly speaking, anv member of the Institution who 18 
consulted at any time is, ipso facto, a consulting «ngineer, and 
were 1t not for the fact that it might be misunderstood, the 
name of the proposed Association would more strictly be `` The 
Association of Professional or Practising Consulting Engineers,’ 
as whilst the promotors do not desire or attempt to prevent any 
competent engineer from giving advice, it does seem to them 
that it is only right that some attempt should be made to 
differentiate between the general body of members of the 
various Institutions and those who have undertaken the 
responsibility of creating a staff and organisation have no 
commercial interests, and devote themselves entirely to 
advising professionally on engineering subjects. As the 
President said on Thursday last, it 15 important first to be clear 
on fundamental principles; when they are settled, details will 
soon fall into place. 

I do not propose here to deal at length with the question of 
the need for expert advice. There are always a dozen different 
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ways of carrying out an engineering work, and it is surely hetter | 


that one man should prepare a scheme, which it is probable will | 


be at least as good as апу other one, and that the work of | 


estimating on that scheme rather than that 20 firms should 
waste trme and money in preparing their own scheme, only 
one of which at the best can be accepted. I take the need 
therefore for consulting engineers as granted. What has 
next to be decided is, " Is the work of (шш: engineering 
to be a commercial business or a profession ? If the former, 
then there is no necd for any professional rules, and any 
engineer. should be at liberty to engage in it, to advertise, 
cmploy agents and use all such means to extend his business as 
are recognised as perfectly legitimate and proper for a con- 
tractor, manufacturer or agent to adopt. "There is then no 
reason why limited liability companies, why employees of 
manufacturing firms, or Why insurance companies should not 
carry on and advertise for consulting work of all kinds. 

If on the other hand it is decided that a consulting cngineer, 
acting as he does in a fiduciary capacity towards lus client, 
should be guided by a code of professional conduct approximat- 
ing to that obtaining in the legal and medical world, and the 
mere fact that both the Institutions of Civil and Electrical 
Engineers have thought it necessarv to draw up Rules for 
Professional Conduct, shows that in their opinion this is the 
correct way to regard it, the position is entirely altered. The 
difficulty then is the absence, at present. of anv body composed 
entirely of consulting engineers to impose and enforce a 
satisfactory code for professional conduct. One cannot 
imagine a body composed of the heads of large building firms, 
of structural iron work firms, of brickmakers, cement manu- 
facturers with a small number of architects setting out to draw 
up rules for professional conduct for architects. In the same 
way the Institution of Civil Engineers, containing only a small 
percentage of regular consulting engineers, were unable to do 
more than draw up a few guiding rules which would apply to 
all their members who might at алу time be consulted on апу 
engineering matter. 

The Institution of Electrical Engineers has—wisely in my 
judgment—decided as a first step merely to adopt the Civils’ 
rules. The Association of Consulting Engineers will take these 
Tules as a starting point, and will be able gradually to enforce 
on its members such further regulations as they may consider 
advisable to apply to themselves, but which obviously could 
not be imposed on the general body of members of either the 
Civil or Electrical Engineers. 

One thing, however, follows logically, vou cannot impose 
on a body of men restrictions and disabilities which are not 
part of the law of the land unless at the same time you accord 
them corresponding privileges. The Institutions having 
decided that consulting engineering is not merely a commercial 
business, but that those engaged in it must conform to a 
different standard from that obtaining in ordinary commercial 
manufacturing or contracting work, must support those who 
undertake to be always bound by these restrictions. 

Whilst the " practising” consulting engineer who abides 
lovally by the Rules for Professional Conduct laid down by the 
Institutions of Civil Engineers and Electrical Engineers is 
debarred from doing certain acts which, while perfectly legal in 
themselves, are rightly considered to be incompatible with the 
profession of a consulting engineer, the rules—if they merely 
stop where they are—give official recognition to Dr. Jekyll who 
Js bound by them on one day of the week when he is "' employed 
in any advisory or consulting capacity," and during the rest of 
the week as Mr. Hyde, is absolutely untrammelled by them. 

For instance, it is common everyday experience, when a large 
firm or corporation is considering the carrving out of large 
engineering works requiring supervision in " drawing the 
specifications and supervising the work, for them, to receive 
communications from large insurance companies, manufac- 
turers and contractors offering to act аз consulting engineers 
and do all that is usually done in that capacity. 16 has 
actually happened that specifications have been issued and 
tenders invited by public bodies to the specification of their 

'* Consulting Engineer, ' and when the contract has been let the 
successful tenderers have found for the first time that the so- 
called `* consulting engineer " is a member of a rival firm, and 
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$2. That the results of these nomination votes be tabulated 


under the contract has power to visit their works, inspect their 

books and have other privileges which they would be quite | and brought before the Council. The Council then to prepare 
prepared to accord to an independent consulting engineer, but | its own nomination list, endeavouring in its choice to interpret. 
certainly not to a competitor. as far as тах be consistent with the general interest, the wishes 

It is surely an anomaly that while an accountant who is | of the m: mbers. 
employed to examine the books of a public company has very The Council, being possessed of information not available to 
rizhtly to possess certain qualifications, when it is the question | the members, И is important that their views should be put 
of the expenditure of public money, when it comes to dealing | forward. before the election. The Council would. take into 
with works which affect not merely the pockets of the com- | account such questions as the proper balance of representation 
munity but also their healths and their lives, the person on | of different sections of the industry (Consulting. Manufacturing. 
whom the responsibility for such works ultimately бех, need | &c.). and also the elegibilitv of the nominees, the providing of 
possess no recognised qualifications пог be a member of a | an efficient working body, the maintenance of continuity of 
recognised profession. policy, &c. [n short, it would be the function of the Council 

The need of an Association of Consulting Engineers has been | to co-ordinate the various forces for the best effect (їп their 
felt, and is being met in Germany and America, and there is no 
doubt that in this country Government Departments, local 
bodies and the general public also feel the need of a recognised 
body of independent engineering advisers, men who possess not 
merely the technical knowledge common to all members of the 
principal engineering institutions, but also in addition are 
free from all commercial or manufacturing interests, and devote 
themselves entirely to this branch of engineering work. 

I feel sure, therefore, that such an Association working with 
and through the Institutions to which its members belong, will 
be of the utmost value, not only to its members but to the whole 
body of engineers. and to the public at large, and as such will 


receive the support of everybody concerned.—1 am, &c., 
А. H. DYKE 


s. 
Assoc.M.Inst.C.E., M.I.E.E. 


opinion). 
3. That one month before the election a paper be circulated 


amongst the members which will contain two proposal lists, 
(a) a list of the names of those nominated by the members for 
the vacancies on the Council, together with the number of 
nonunation-votes given to each name, provided that no 
name be published for which less than three per cent. of the 
total votes recorded has been given. Ido not suggest that the 
votes recorded for the President and Vice-Presidents should be 
published, as I think that doing so may detract from the 
dignity of those offices, invitation to stand for which should be 
unanimous. (b) А list of the nominations of the Council for 
the vacancies. This list to constitute the balloting paper and to 
be detachable, members to hand in these papers either un- 
altered or altered by the substitution of any nam» or names on 
the general nomination list. 

The above method of election will be recognised аз being 
nearly identical with that adopted Бу the American Institute 
of Electrical Engineers, but it is not by anv means peculiar to 
that Institution. I have had personal experience of its bene- 
ficial working elsewhere. 

I do not think that the Council will be out of sympathy with 
this suggestion, but it rests with the members, now that the 
constitution is in the melting pot, to express their views 
plainly and frankly in the proper quarter. Mr. Hammond 
tells us that these Articles are designed. to provide that " It 
shall be in the power of a body of members to make their own 
nominations to the Council." All I suggest is that instead of its 
being " in the power " it shall become a normal duty of the 
members to participate т {һе selection of their governing 


Westminster, Nov. 20. 


THE NEW ARTICLES OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: There was so much competition for a hearing at the 
meeting on Thursday last that I did not get an opportunity 
submitting an alternative to the method of nomination and 
election of the officers and members of Council set out т 
Articles Nos. 51 and 52, as I had intended. 

I think that the method of election of its executive is of 
vital importance to an institution, in regard to its effectiveness 
in selecting the most efficient men. И is good for the welfare of 
any society tliat the members should fee] that thev are govern- 
‘ing it themselves, but if the executive is chosen vicariously they 
are apt to be apathetic as to their duties and responsibilities, 
and to think only of their rights and privileges—and these often 
In a critical and dissatisfied spirit. This attitude is destructive 
of corporate feeling. It is better to have a relatively inferior 
government if the members feel that it is their own. 

It is clear that the alterations embodied in these two Articles 
are aimed at strengthening the voice of the general body of the 
members in the selection of Members of Council, &c., but I fear 
that their obvious intention will not be realised. "The test of 
their value is not whether thev provide a possible means of the 
members exercising their direct voice, but whether such means 
will be operative year by year. The condition that 25 must 
support every nomination seven months before the election 
vill not, I think, be made any use of, excepting when there is a 
feeling of discontent. The time is not ripe for anv action seven 
months before the election. 

. It must be remembered that the members exist in dissocia- 
tion, they are scattered units, and as such they cannot act т 
union without agitation, and agitation is what every societ y 
wishes to avoid ; it is generally accompanied by a spirit of 
conflict. The machinery of the Institution should provide 
the means, which not only enables but which would tend to 
impel the members so to express their ideas and opinions that 
they can be interpreted in its activities. 

To come to the point, I submit that Articles Nos. 51 and 52 
be amended to provide :— | 

1. That а nomination form be circulated amongst the mem- 
bers three months (>) before the election with notification of 
the vacancies to be filled up, and with an invitation to the 
members to submit nominations, (One month to be allowed.) 


body. | 
I think that such а change would make for a healthier tone 


in the Institution. —I am, &c., 
Enw. W. COWAN.. 
Queen Victoria-street, E.C., Хоу. 21, 


did eee ee 


ГО THE EDITOR OF THE ELECTRICIAN, 


SIR : In the course of the discussion at the meeting of the 
Yorkshire Local Section of the Institution of Electrical 
Engineers, held on Monday evening, at which Mr. Robert 
Hammond and Mr. J. Е. Kingsbury attended on behalf of the 
parent body, I gave certain statistics with a view to showing 
that the number of country and foreign and colonial members 
as compared with those living near London is very much 
greater than 13 generally realised, and that in view of this fact 
the country members and, if at all possible, the foreign and 
colonial members should have a much larger share of гергс- 
sentation on the Council. and also that it should not be 
necessary for a member to have to attend a special meeting in 
London in order to record his vote on a question of vital 
mportance to the Institution, such as the alteration of the 
Articles of Association. | 

The figures given proved of great interest, and I was asked by 
a number of members present at the meeting if I would hand 
them copies. Not having any copies by me at the time, and 
thinking that probably equal interest would be taken in the 
matter by all provincial members, I promised that I would 


forward the information to the press. 
In order to obtain the figures given in the enclosed statement 
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| 
| ayy | Foreign and nu 
| London. | Country. | Colonial. Total. 
Per © Рег | Per Per 
—— | rent. | cent. cent. cent. 
|: №. | total No. | total No. | total No. total 
| mem- mem- mem- . mem- 
bers. | bers. | ' bers. bers. 
-c ——| oe SOR == 
Members ......... | 568| 23-7 | 391] 153 | 360 27:9 1,328 21-2 
Assoc. members.) 977] 40'8 1.209| 47.6 | 603 45.7 2,789 44-6 
Associntes......... 371; 15-4 318 | 12.3 200 15-2 SNO 14-1 
Students ......... | 486) 20-1 | 636| 248 148 112 1,270 20-1 
MEET Ба e amit MEER с! EE e 
2402 ae JADA ... 01320 ш 6.276 
| NOM ыы ыры он IRR S син тз ЕСА 
Proportion of | | | 
members to zn : Bos — Eo 
ОСИ ug | 320 Ө 47% 
members | | 
Proposed sub-| (6 ggg 10 £6,652 5 6 £3.503 6 6 £16,844 130 
scriptions | | 
> E | 
Present — sub-) 65 139 120 ' 65.106 30 £1.540 0 0. £11776 150 
scriptions — ) | 
[тесем ышы зы Atc al tu ышы Мылы ы Ge ызгы „кы шшш 
Addition ...... £1.558 9 0 | £1,546 2 6 | £1.063 6 6 — £5.067 18 0 
| Total. Percentage. 
London members ............ < 2.402... 38.3 
Country, forsign and eolonial members ...... 3,874  ... 61:7 


Representation on Council (е ccluding 
Past Presidents). 


London members ............ onn een 19 35 63-3 
Country members. including Chairmen of 
Local WNeetlohsa Seeded онаа CER CK 11 fx 36-7 


* The totals shown in this column differ slightly from those given in 
the List of Officers and Members. This is due to honorary members not 
being included, and the fact that the addresses of a number of members 
are not given. 


~— u 
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the list of officers and members. corrected to the 31st August. 
1911. has been taken, and for the purposes of this statement all 
members residing within a radius of 50 nules of London have 
been regarded as London members, resulting in the inclusion 
of such towns as Bedford. Brighton, Cambridge, Colchester 
and Reading, althovgh it is questionable whether the members 
residing in some of these towns will agree that they are London 
members, as it is no doubt a matter of considerable trouble and 
expense for them to attend meetings at the headquarters. I 
think, however, that vou will admit that the division made vill 
at least be fair to the London members, and will serve to 
^mphasise the point to which I wish to draw attention. 

. With regard to subscriptions, yon will notice that the total 
according to шу statement is £11,776 15s., whereas according 
to the accounts of the Institution for the year ended December 
3186, 1910, only £11,314 19s. 6d. was received. It must, 
however, he remembered that a number of new members were 
enrolled between the end of last year and the 31st August, 
1911, up to which date the list of officers and members was 
corrected ; further that certain members have compounded for 
their subscriptions, which would account for some discrepancy 
between the two amounts. 

For the purpose of comparison, however. I have worked out 
the figures on the assumption that in the case of present sub- 
scriptions all members, both London and country. pay the 
sum; of three guineas per annum, associate members two 
guineas ; associates two guineas, and students one guinea, and 
under the proposed subscriptions, according to the new 
Articles of Association, that members pay four guineas per 
annum (with the exception of members residing abroad), 
associate members two-and-a-half guineas, associates two-and- 
a-half guineas, and students one-and-a-half guineas. 

As it is not possible, without going to a very considerable 
amount of trouble, to distinguish foreign from colonial 
members, for the purposes of this statement the present 
subscriptions for all foreign and colonial members have been 
taken to be as follows :— | | | 

Members and associate members ................ One pound. 


Дазосіабев NNI Two guineas. 
Students .............. ке кн sse cM УЕ One guinea. 


And the proposed subscriptions have been worked out in 
accordance with the new Articles of Association. 


think the figures given will speak for themselves; and that 
country members сап! draw their own deductions, and decide 
for themselves whether they are being fairly treated as regards 
representation, voting power, and {һе amount of their sub- 
scriptions provided for under the new Articles of Association. 

І also found it necessary to criticise the statements of Mr. 
Hammond in the remarks he made at a meeting of members and 
associate members held on the 2nd November, 1911, which, 
together with some explanatory additions, were printed and 
sent out by {һе Council to members under cover of a letter dated 
the 7th inst. Under the heading of `` Subscriptions ” he states 
the following :— 

" As regards members not residing in London, the Council 
take the view that as the majority of tlie country members 
reside within the area of one of the Local Sections and more than 
one-third of their subscriptions is expended by the Council on 
the Local Sections Ьу way of money grants, travelling expenses, 
and cost of printing Local Sections Papers and discussions in 
the ** Journal,” it would not be fair to the other members of the 
Institution if the subscriptions of the country members were at 
a lower figure. Abolish the Local Sections and we could 
certainly afford to adopt the subscription rates of the ^ Civils’ 
—a contingency far from the thoughts of the Council." 

In the first case, with regard to the statement that “ more 
than one-third of their subscriptions ts expended by the Council 
on the Local Sections by way of money grants, travelling 
expenses, and cost of printing Local Sections Papers and 
discussions in the * Journal," I would point out that, according 
to the Institution accounts for 1910. the grants to thé Local 
Sections, including travelling expenses, did not exceed 
£129. 155. 114. The additional cost of printing the. Local 
Sections Papers and discussions in the ** Journal” must be very 
slight. as the whole cost of printing and issuing the ** Journal to 
members for the vear ended December, 1910. did not exceed 
is. 74. per member. Even had the expense been very much 
more than this, it does not appear to me fair that the whole of 
it should be debited to the country members, as although the 
Papers were read in the provinces they were deemed to be good 
enough for the ** Headquarters Journal," and, therefore, the 
London members have equal opportunities of profiting by read- 
ing them, and should the London members not desire copies of 
these Papers I have no doubt that each of the Local Sections 
could have its own Papers printed for its own members at very 
small cost, which the members would be willing to defray out 
of their own pockets. 

As. therefore, the country members present total annual sub- 
scriptions, according to my reckoning as given on the state- 
ment, are in the neighbourhood of £5,000, 1 would appear 
that the sum expended by the Council on the Local Sections 13 
very considerably less than one-third of such subscriptions, as 
stated bv Mr. Hammond. 

My own opinion is that interest in the Institution would be 
stimulated. and the number of its members considerably 
added to, if the provincial representation on the Council was 
increased in order that it should be approximately in the pro- 
portion which country members bear to the London members. 
and that in order to give provincial members an opportunity of 
expressing their opinion on апу change in the Articles of 
Association or any other matter vitally affecting the Institution 
as a whole, such matter should be submitted to all members by 
referendum, or otherwise, that members should be allowed to 
vote at general meetings by proxy. | 

Up to the present country members have been apathetic, and 
have left the management of the Institution in the hands of à 
Council which has been practically self-constituted. I think 
there is little doubt that such members have not realised 
their numbers and their power, if the Articles of Association 
were such as would allow them to exercise it. | 

The general feeling of all members I have come across їп this 
district is that the present subscriptions are ample, considering 
the meagre advantages óbtained by membership, and that if 1t 
were possible for the country member to obtain advantages 
nearly approaching those possessed by members residing 11 
the london district, they, would net so much object te the 
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raising of the subscriptions. Аз far as I can see the only 
method of affecting this is for country members to send mem- 
bers to the Council, who thoroughly understand and are pre- 
pared to express their needs, and the result would be that the 
position of the Institution would be greatly strengthened in 
every wav.—] am, &c., 


Bradford, Nov. 21. Тноз. KoLEs. 


P3 A REVIEW OF A REVIEW. 
T TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In your issue of Nove:nber 17th there appears a review 
by Mr. В.Н. Cohen of a book of mine on “ The Propagation of 
Electric Currents т Telephone and Telegraph Conductors.” 
There is a good maxim which advises speakers to verify their 
quotations, and certainly reviewers might, with advantage. 
verify their corrections. In his review, which certainly does 
not err on the side of over appreciation, Mr. Cohen concludes 
with a list of mathematical corrections. He asserts that in a 


9 


formula on p. 20, line 6, a term =. log. ‘x+ У х?— а?! should be 


9 
t» 


2 | 
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: : . : a? dx 
as given in my book is the value of tli? integral — 4 | =, 


This is quite incorrect. The term 


Ta? 
a e 


dr TE 
апд], ,-log.|r4 „/л%—а?! is one of those standard 
4/2 — 1 


forms which every mathematical student knows by heart’ 


Hence the formula as given by me is perfectly right and Mr. 
Cohen's correction is wrong. Again, with regard to the 
formule 19 and 20 on р. 78 his correction is invalid. These 
formule apply to a cable infinitely extended in both directions, 
and are reduced to fit particular cases of finite cables by 
appropriate values given to the constants. 

Also Mr. Cohen represents me as having “adopted " the 
method of vector rotation which he savs Dr. Kennelly terms 
direct representation, and which is used to a greater extent 
in this country than the reverse or Steinmetz method. Mr. 
Cohen's knowledge of the history of alternating current 
analysis is clearly very imperfect. If he had consulted some 
of the volumes of THE ELECTRICIAN for 1888 or thereabouts, he 
would have found that 23 years ago I was contributing articles 
to this journal, afterwards expanded into my book “The 
Alternate Current Transformer." т which counterclockwise 
rotating vectors were emploved to represent simple periodic 
Mr. Blakesley also used 
the same methods. Hence I cannot be said to have adopted 
it from any one, for the simple reason that I was one of the 


‘early pioneers in this particular branch of electrical physics, 


and the writers who are mentioned by Mr. Cohen did not enter 
the arena until much later. 

Mr. Cohen’s review does very imperfect justic» to my book, 
especially to the expository parts. He has not a word to say 
even on the manner in which I have smoothed th»? path of the 
student in the chapter on Submarine Cables, in dealing with 
th difficulties of the solution of th> fundamental equation. 


] wonder if he himself has even attempted to read Lord Kelvin’s 
classical Papers on Telegraphy, or to make thein intelligible to 


readers of slender mathematical acquirements. 
I wonder also how many of the 70 or 80 students who attended 


these lectures of mine, amongst whom was Mr. Cohen himself, 
would have felt competent before hearing them to predict 
curves of arrival on cables with known constants, or use the 
pre-existing literature on telephone transmission for predeter- 
mining the currents in telephone cables. Мг. Cohen lias not а 
word of commendation for this part of the book. It is almost 
Impossible to free a book containing many mathematical 
formula entirely from errors in its first edition, especially when, 
as in this case, it was carried through the press with a com- 
positors' strike in full swing; but even if the efforts of a teacher 


to simplify a very difficult subject and present its essential parts 


in a small compact book are not met with much appreciation, 


at least he may be spared from the charge of making. errors 
_ Which exist only in the imagination of his reviewers.—1 am, &c., 


University College; London, Nov. 17. J. A. FLEMING. 


We have submitted Dr. Fleming’s letter to the reviewer, Mr. 
Cohen, from whom we have received the following reply :— 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: The writer deeply regrets that Dr. Fleming should 
have received the impression that the review of his book * did 
not err on the side of over appreciation," more particularly as 
he feels deeply indebted to Dr. Fleming for most valuable 
information, and has the warmest admiration for his work in 
general, and that on the subject of Telephonic Transmission in 
particular, 

The writer is quite aware that Dr. Fleming was one of the 
first to use rotating vectors, and therefore, specially regrets that 
owing apparently to bad wording he has conveyed the contrary 
idea. 

With regard to the question of an erratum on page 20. the 
writer is sorry that his correction for the expression is mis- 

icta 
printed: it should be -5 log.: УЯ 01 Now this is 


a 
dr 


an expression which can readily be derived. from y ve oe 
and is to be found in manv text-books (see, for example, Mellor's 
* Higher Mathematics,” р. 316, Ех. 2). The writer, how- 
ever, on looking up this matter has found the expression as 
printed оп page 20 is another and correct solution, and he 
therefore agrees with Dr. Fleming. 

The writer trusts that Dr. Fleming will accept his assurance 
that there was no intention of belittling his book, which he 
considers t9 be of the greatest value to all those interested in 
the subjoct of Telephonic and Telegraphic Transmission, 


—] am, &e., 
В. 5. COHEN, 


“National Telephone Co., London, E.C., Nov, 22, 


AUTOMATIC REVERSIBLE BATTERY BOOSTERS.* 


BY R. RANKIN, 


Унттагу.— А short account is first given of the uses and advantages 
of batterv-booster plant and the savings likely to be effected by its 
employment. Boosters are classified under three main divisions. Under 
Class (A) are. described the plain. differential, Pirani. Crompton and 
Lancashire systems: under Class (B) are the Hightield and E.C.C. 


The advantages of boosters controlled by external regu- 


systems. 
guch 


lators over those of the diverter typ» are brietly mentioned ; 
boosters belong to Class (C). whieh includes the Entz. B.T.-H.. Tavlor- 


Scotson, Tilney, Thury and Brown. Boveri boosters, while the systems of 


Lincoln and Bijur are also referred to. Some methods of using battery. 
booster plant are then considered more fully. and several methods of 
adapting such plant to the control of winding gear are described. The 
employment of batteries on alternating-current svst^ms is next treated: 
whilst, finally, some figures are given relating to the plant at the Gary 
Steel Works (U.S.A.) and a short description of the Hucknall Colliery 


plant. 


The object of this Peper is to describe the principles underlying the 
operation of the various automatic reversible battery boosters, and 


so to compare them аз to give engineers a means of settling which 


tvpe is the most suitable under given conditions. When it is con- 
sidered that a saving in coal consumption of between 20 and 30 per 
cent. can be obtained through the installation of a battery and 
booster in cases where the load is of a very highly fluctuating nature, 
and, say, 10 to 15 per cent. by the provision of a reliable automatic 
booster in cases where a battery is already insta'led without a 
booster, it will be seen that an exccedingly good case can be mede 
out for this tvpe of plant. 

The economy is very marked whon the traction and genera! supply 
systems can be supplied from one set of generators, being connected 
by а link in the form of с motor-generator. For example, the mean 
traction load in а generating station may be taken by a suitable 
motor-generator, the motor being supplied from th» outers of the 
three-wire genera! supply system, and the generator being relieved 
of the traction peaks and dips by the battery and booster. It ів, 
however, in the case of а works generating its own electricity for 
lighting, and for a very highly fluctuating power load, that the 
economy shown by a batter-booster plant attains its maximum. 


per read last night before the Institution of Elec- 


* Abstract of a Pa 
trical Engineers. `- 
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Economy 18 shown, not only in coal consumption, but in the cost of 
upkeep and repairs both of generating plant and lamps. 

The advantages of в battery as а stand-by need not be enlarged 
upon, as they are pretty generally recognised. This does not always 
mean that a battery should be large enough entirely to take the place 
of the generating plant for суеп а comperatively short period in the 
event of a breakdown, although this may sometimes be desirable ; 


but should the generating plant #211 the presence of a battery ensures | 


at least that a light will be available. Especially where ges-driven 
gencrating plant is installed, the certeinty of a stand-by of this sort 
is of great importance. Light loads at meal hours apd week-ends can 
often be handled by а battery, when otherwise the generating plent 
would be kept running very inefficiently. . 


Seeing that the accumulators made by the leading makers haye, 


now attained г, high standard of excellence, the success of the booster 


practically determines the success of the whole installation. Broadly, 
speaking, the boosters in use in this country belong to one of three. 
classes: (A) Those in which the booster can be self-contained and . 


operated by is own field windings, independently of any outsid^ 
controller. (B) Those in which a so-called exciter is an absolute 
necessity, not merely for exciting purposes, but being an essentiel in 
the theory of the system. (C) Those in which an exteinz! automatic 
regulator is used on the booster field, either indirectly or through гп 


exciter, the latter not being an essential in the theory of the scheme, . 


Crass (A). 


The simplest type in this class is the simple differentially wound 


machine. In this case a coil, A, carrying ғ. portion of the total Тога 
current and giving a booster voltage in the discharge direction, acta 
in opposition to а coil, B, excited at the ‘bus-bar voltage, and giving 
a field tending to produce a charge boost. The battery being con- 
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Fic. 1.—CnoMrTON BoosTER, 


tinually on the charge or discharge, its E.M.F. will not remain at the 
floating value, but will vary considerably, as also will its resistance, 
so that the same charge and discharge will not be obtained with a 
given variation in line current at diffcrent states of the battery. 
'l'his renders it impossible to obtain good regulation of the load on 
the main generating plant, and various methods zre employed for 
the purpose of compensating automatically for the varying state 
of the battery. One method is illustrated in Fig. 1, which shows the 
skeleton diagram of the Crompton booster, but before this is described 
the Pirani system will be considered. 


Pirani Booster.—-"Ihe shunt coil B is here connected across the 
battery; this gets over the above-mentioned difficulty, but it 
introduces another trouble, which is.qdite 2« bed es the: one elimi- 
nated—viz., that the ection is unstable end the battery tends to 
over-charge and overt-discharge. To limit this action—for it cannot 
be eliminated—a valve, for example гп iron-aluminium cell, is some- 
times used, connected in the manner indicated т Fig. 2. В, and В, 
are iron-aluminium cells each connected in pzrallel with a resistance, 
the whole being in series with the booster shunt coil. Current can 
only flow through the cells in one direction, and when it is flowing 
in the other direction it is reduced by being forced to flow through 
the resistance in parallel with the cell. 

The simple Pirani booster is identical with the Highfield semi- 
automatic booster, but neither is used to any great extent in this 
country. Another disadvantage, which is, however, shared by other 
boosters of this class, is that the amount of copper in the field is 
excessive, since it is not the actual ampere-turns on the magnets that 
are effective, but the difference between the series and shunt ampere- 
turns. The provision of an exciter with fields suitably wound, and 
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 voltege across its own termina!s. 


1911. 


armature connected directly across a shunt coil on the booster, as 
shown in Fig. 2, reduces the exciting copper on the booster field, 
but adds extra lag to the time of reversal, which in this class of 
booster there is no means of ovcrcoming. 


Crompton Booster.—This (Fig. 1) is the elementary Pirani. with the 
eddition of a shunt coil, D, connected across the booster terminals, 
the object of this coil being oetensibly to compensate for the varying 
state of the battery ; but it is difficult to see what gain is expected 
by the provision of this coil, аз the undesirable features of the Pirani : 
system are. always present in the system, end the action of this 
additienal coil simply augments the trouble referred to in .the 
description of the latter. 


. Lancashire Booster.—The Lancashire booster/shown in Fig. 3; is of 
the differentie} type, the booster being provided with 2, third coil, D, 
similar to that used in the Crompton system. Its presence here, 
however, ів a distinct cdventage. Th coil, being connected across 
the booster termina!s, ìs evidently excited by the difference between 


"bus-bar and battery voltages, and it is designed in such 2 way that 


the field produced by it on the booster is always of such a velue as to 
produce in the booster armature a voltege exactly equal to the 
That is to вау, the coil gives а 
booster voltage (2ssuming thet every coil actuelly produces а voltage 
proportional to its ampere-turns) equa! to the difference between 
battery and 'bus-bar voltages. . Thus there is always in the battery 
end booster portion of the circuit à voltage equa! to the bus-bar 
voltage, independent of the stete of the battery. ‘This leaves the 
coils A and B free to serve their proper purpose of regulating 
the booster charge and discharge. It should be observed that the 
diverter coil of the Lancashire booster carries & portion of the 
generator and not of the line current, 
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Ею 2.— PIRANI SYSTEM. Еа. 2— LANCASBIRR. BOOSTER, 


Load Adjustment.—In diverter boosters generally the generator 
current should be adjusted to the desired value bv an adjustment of 
the shunt coil B alone. The diverter should norme!ly not be touched 
once it has been set to the proper value, e!though in г Lancashire 
booster both diverter and shunt regulator require to be adjusted if 
the best results are to be obtained. 


Crass (B). 


Highfield Booster.—The connections of the Hightield booster are 
shown in Fig. 4. In this case the varving state of the battery is com- 
pensated for by the employment of a sma!l exciter. This is connected 
in opposition to the battery through th^ booster shunt coil, so that 
the latter is excited by the difference between cxciter and battery 
voltages. The coil is designed in the seme way 2s the third coil used 
ccross the terminals of the booster in the Crompion and Lancashire 
schemes, and the field it produces is of such г, value 2; would produce 
a booster voltage exactly equal to the voltage across the terminals 
of the coil—th3t is, the difference between exciter and bettery 
voltages, The facts that the exciter is à constant voltage machine, 
and that the booster shunt coil gives a booster voltage equal to the 
difference between battery and exciter voltages, meke it possible. 
with a Highfield booster, to run the battery and booster etone on 
the load, and yet have a constant line voltego automatica!ly pro- 
vided. The exciter voltage being made equal to the desired ‘bus-ber 
pressure, current can be supplied to th» load st normal steady 
voltage during the whole period of running with th^ generator shut 
down. Compounding over the steady value, if desired. can be 
obtained via the diverter. This is somctimes an advantage, end is 
one reason why a Highfield booster may bo preferred to other 
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Although not everyone will agree with this view of the matter, 
there is a good deal in it. Certainly better charta of generator load 
can be obtained if the generator has a pronounced tendency to refuse 
‘to take more load, enabling the battery and booster to show to the 
greatest advantege. However, if automatic compounding is desired, 
so that the station voltage rises and falls in accordance with the line 
demand, boosters of Class (C) should be used and compounding of 
the generator effected as indicated later. 

.« Action of Line Diverters.—For proper automatic regulation of 

generator current, when the diverter is in the line circuit, there is 
only one correct value of diverter resistance, and the diverter should 
be adjusted to this unless the variations of logd are more than tho 
battery and booster can handle, and it is desirable to make use of the 
overload capacity of the main generating plant. Adjustment of 
generator load should all be made on the shunt coils. 

The use of interpoles on boosters decreases ermature reaction, but, 
in” practice, a compounding coil in series with the booster armature 
is always found desirable with diverter boosters. The drop of 
voltage in the booster armature being compensated for in this way, 
it is possible to use a somewhat less expensive diverter. 

Causes of Inaccurate Working.—It is impossible to make any exact 
‘calculation of the resistance of a diverter, but an approximate value 
is easily calculated. Some margin should be allowed for increase 
of battery resistance with age. The fect already stated that the 
resistance of the battery is not constant, is one reason why the 
working of line diverter boosters can never be truly accurate. If the 
resistance of the part of the diverter in use is greater than the correct 
value, the battery will tend to lift the load off the generator on dis- 
charge and tend to overload it on charge. A similar effect is pro- 
| duced if shunt coils which should have a voltage gradient of unity 
set up too strong А field. Consequently, the best method to follow 
is to design those shunt coils for too strong an effect, and introduce a 
booster field resistance to reduce the ection to the proper point. 
Variable resistance of field coils with varying degrees of heating is 
another cause of inaccuracy of working. 

. Besides the foregoing, the use of a diverter, itself practically non- 
inductive, in parallel with a highly inductive field coil, must рго- 
duce а pronounced tendency to sluggishness of action in all boosters 


in this class, 


boosters of the diverter type, although compounding via the diverter 
can be obtained with the others under similar circumstances. 

E.C.C. Booster.—The scheme shown in Fig. 5, due to Strang, and 
worked by the Electric Construction Co., is another application of 
the principle adopted in the Highfield booster. In this, and in the 
Highfield system, the main point gained is that a voltage is always 
available and present in the battery-booster limb of the circuit 
equal in value to 'bus-bar voltage minus diverter boost at the current 
which it is desired that the mein generator should take. EE 

Effect of Compounding on Main Generator.—There is one dised- 
vantage common to all diverter boosters—viz., they will not work so 
setisfactorily with over-compounded generators unless arrangements 
can be made to over-compound simultaneously both booster and 
generator to the same extent—not an easy matter—and this militates 
egainst their successful employment in stations where such generators 


are employed. 
e 
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| Кто. 4.—HIGHFIELD BOOSTER. 


With an ordinary Highfield booster, an increase in 'bus-bar voltage 
due to over-compounding of the generator cannot be compensated 
for, as the total available voltage in the battery and booster is equal 
to exciter voltage plus diverter boost, neither of which, assuming & 
constant booster speed, is affected by a variation in ’Ъиз-Баг voltage. 
The tendency is, therefore, for the generator load to be subjected to 
all the variations in line load. 

As, however, the object of a booster is to keep a constant load on 
the generating plant there is little reeson, provided the booster is 
otherwise capable of giving satisfactory results, why the generators 
should not be run shunt, or with some of the compounding cut out, 
80 as to make them level-compounded while the booster is in opera- 
tion. Compounding where а diverter booster is employed, if abso- 
lutely necessary, could be obtained by the use of an ordinary series 
line booster. In a Paper read before the Menchester Loce! Section 


d 


(То be concluded ) 
— 


SIEMENS MORSE TELEGRAPH APPARATUS. 


In these days of heavy electrical enginecring it is, if not quite 
inevitable, at any rate not surprising that the older applications of 
electricity should be forced somewhat into the background. Tele. 


a à 
Fic, 5,—E.C.C. ВоозтЕв. 


Fic. 1. —DUBERN SOUNDER. 


in 1901, Mr. G. A. Grindle states that he is of the opinion that the 
battery and booster should take entire control. He goes the length 
of saying that the engine should be run without a governor on a con- 
stant steem pressure and valve admission, and considers that а good 
deal of the variation thet occurs when a battery and booster cre 
regulating is due to the governor of the engine attempting to make 
the engine follow the load, instead of leaving the battery to deal with 
the variation, Evidently over-compounding of the generators has a 
similar but more pronounced effect, as already described. The 
presence of à heavy flywheel on the engine also affects the quality 
of the results obtained with some boosters in the same way, a 


graphy has so long been possible that we have now almost come to 
look upon it as one of the things that has always existed in ita present 
form, and will surely always so exist. That this is not the case can 
easily be gathered from a study of the subject, when it will be found 
that improvements, as in the more showy branches of electrical work, 
are constantly being made and that steps are always being taken 
a little nearer perfection. 

That these statements are true can be seen by examining а cata- 
logue which has recently been issued by Mesers. Siemens Brothers & 
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Co. It deals with Morse telegraph apparatus and gives some in- 
teresting information regarding details which have lately been 
introduced into this useful class of equipment. In what follows we 
give а short account of some of the instruments there dealt with. 

Fig. 1 illustrates г Dubern sounder with its cover removed. This 
instrument is of the non-polarised type and is used principally in 
India, on the State railways and Government telegraph lines. Origin- 
ally this instrument was made in four different patterns, but the 
one we are now describing is that most generally employed at the 
present time. The whole instrument is rendered damp and insect- 
proof by the use of specially prepared woodwork and by a per- 
forated metal cover which fits over the top. The fittings are of 
polished brass and the coils are enclosed in а square wooden case 


Ес. 2.——WATERTIGHT WIRELESS RELAY. 


from which the poles of the electromagnet project above the top 
plate. The armature is а split tube of soft iron and the whole is 
mounted on a polished hardwood baseboard with six terminals. 
The contacts are arranged for translation. The resistances of the 
coils for short and long-distance working are 250 and 500 ohms 
respectively. | 

Not the least important part of a telegreph system are the relays, 
and in Fig. 2 we therefore illustrate a watertight wireless pattern 
of this instrument made by Messrs. Siemens. It is a polarised 
relay, single wound, with fine micrometer gear and is fitted with 
vertical worm and stop mechanism for very sensitive adjustments. 
The electromagnets have adjustable screw-pole pieces with balanced 
armatures and bias springs. "The whole instrument is contained in 
з polished brass case mounted on a large cbonite bese with four 
circular terminals, and is further enclosed in a watertight brass сазе 
through which a rod for adjusting the micrometer passes. A small 


Ес. 9.—FaAsT-sPEzp RELAY. 


window for observing the contacts is also provided. The resistance 
of the instrument is 10,000 ohms. 

Another instrument of this type made by Messrs. Siemens is 
shown in Fig.3. It is known as the fast.speed relay and is a polarised 
instrument of special construction. In it all the electromagnet 
coils, poles and contacts are arranged in one direct line and are 
thus readily accessible. Both poles of the relay are adjustable 
independently and the contact screws pass through their centres. 
The armature is balanced and its carriage is provided with an adjust- 
able magnetic shunt attachment for the poles of the permanent 
magnet. The pole-adjusting and contact screws are insulated from 
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each other and are fitted with milled ebonite heads. The whole 
armature system, complete with its magnetic shunt arrangement, may 
be removed instantly for inspection or cleaning and replaced without 
interfering with the adjustment of the relay. The strong magnetic. 
field, which is due to the favourable arrangement of the bobbins and 
their low self-induction, permits the relay to respond to extremely 
weak and rapidly alternating current impulses while the working 
speed is high and reliable. The instrument is contained in a 


Fic. 4.— Dinrc T- WORKING SOUNDER SET. 


polished brass case and mounted on а mahogany base. The relay 
may be wound to any desired resistance up to 2.000 ohms. — Б. 

Figs. 4 and 5 show key and sounder sets for direct working with 
and without contacts for translation respectively. They consist 
essentially of a pony sounder and single current key of either the 
Siemens or Post Office p2tterns. The resistance of the sounders 1s 


500 ohms. | | 
Fig. 6 shows a lightning arrester for telegrephic work. It is а 


Fic. 5.—DrRECT- WoRRING SOUNDER SET FOR TRANSLATION. 


combined scrrated plate and reel arrester, and its construction, it 18 
claimed, provides a particularly large number of effective points in 4 
small and convenient compass. In combination with the inductive 
resistance of the reel. the whole forms. Messrs. Siemens find, a very 
efficient. arrester for land and cable lines. especially in a tropical 
climate. The lightning arrester is known as Caines spindle 
arrester. It consists of a steel spindle with a screw thread over Its 
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Fia. 6.—CaiNE's SPINDLE PATTERN LIGHTNING ARRESTER. 


whole length which is surrounded by a bress tube that opens on 
hinges and has a similar internal screw thread. A strand of three 
fine insulated wires is wound into the thread of the spindle and the 
cnds are connected to the terminals at each end of the spindle which 
thus forms the “ line plate," while the externa! tube forms the earth 
plate. The latter tube is also fitted with two terminals which act 
‘asa lock when the two halves of the tube are closed. The arrester 


is supplied complete with rubber rings one at each end and these 


prevent the entrance of moisture or insects. 


ne of the types of battery resistance coils made by Messrs. 
Siemens for telegraph work is shown in Fig. 7. И is of the Р.О. 
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atten and the coils are contained in a polished mahogany case with | from the tap. orthotoluidine at the temperature of the room may 
an ebonite top. There is also provided a polished brass commutator | generally be used with satisfactory results; if observed to be of in- 
and three brass pegs, having three coils wound with Eureka wire | sufficient density, a little aniline may be added. 
and having resistances of 100, 200 and 400 ohms respectively. Large breaking drops rising vertically are obtained when the 
Besides the instruments illustrated and described above, Messrs. | liquid is less dense than the water, the delivery tube in this case being 
Siemens are also making complete Morse station scts, working on | bent upwards ; the drop rises and finally breaks away, usually giving 
the simplex, dup'ex and quadruplex systems. These аге made with | rise to а single droplet. Orthotoluidine at 30 deg., discharged into 


inkers. rounders and repeaters eccording to the work they are | water at 30 deg., is suitable for this experiment. 
Supported drops, or liquid columns, may be obtained by taking 


a large test.tube containing a shallow layer of water and 
pouring into it a quantity of aceto-acetic ether sufficient to form a 
hanging drop which rests on the bottom of the vessel. The liquid 
then remains in equilibrium in the form of a column of curved outline 
surrounded by water, the upper end clinging to the water surface. 
On adding more water gradually the column becomes thinner and 
finally breaks, leaving a large drop at the bottom of the vessel and a 
smaller drop hanging from the surface of the water. Butyl benzoate 
is also suitable for this experiment. 

A quantity of aniline in water at temperatures above 70 deg. 
alternately rises to the surface and breaks off in the form of a drop 
which sinks to the bottom of the vessel. the two processes being 
repeated indefinitely. This is due to the liquid cooling on the surface 
until denser than the water beneath. when a drop is detached ; but 
in the lower part of the vessel the drop is re-heated until less dense 
than the water, when it rises to the surface. Ап investigation of the 
temperatures of the water and aniline made by means of a thermal 
junction showed that the temperature of the floating aniline was 
always about 6 deg. below that of the surrounding water. probably on 
account of the lower specific heat of aniline (0:52). 

When a small quantity of impure orthotoluidine is poured upon tho 
surface of water the floating mass is set into violent agitation, finally 
breaking up into numerous small spheres. On adding a further 
quantity a number of globules of circular section are formed, which 
periodically become indented on one side. so as to resemble a kidney 
in shape; after which they dart rapidly across the surface. А 
period of repose follows, after which the globules again become in- 
dented and are projected across the surface as before. This proce- 
dure is repeated, with decreasing frequency. for two houra or more. 
When a tranquil state is reached a single large globule is usually 


observed in the centre of the surface. 


А Paper on 
«The Effects of Holes and Semicircular Notches on the Distribu- 
tion of Stress ín Tension Members,'' 


was read by Prof. Coker. The necessities of practica] construction 
lead to a number of interesting cases of stress problems in which dis- 
continuities like holes and notches occur in great veriety both aa 
regards form and arrangement. 

For the experimental determination of stresses in loaded members 
an optical examination of a model sh»ped in transparent. material 
has many advantages. E | 
. Two cases of primary importance are exemined in this way, and the 
results are compared with those obtained by analysis. The first 
example relates to the case of & hole in a tension member subjected 
to a uniformly applied stress, p. 

The values of:(pr— p,) the diference between the principal 
stresses аге readily obtained optically, and they show a fegir agree- 
ment with the calculated: values if the diameter. of the hole is 
not greater than one-quarter of the width of the plate, but beyond 
this the agreement is not so good. For practice! purposes it is im- 
portant to be able to estimate the maximum stress from the value 
obtained by assuming that the total load on a tension member is 
uniformly distributed over the cross-section. A formula based on the 
relationship found in the experiments takes the form 

6-2 


Fic. 7.—Batrery RESstTANck Cor. 


designed to do. In connection with this catalogue Messrs. Siemens 
have also issued a useful pamphlet giving instructions for using 


Morse station sets. 


PHYSICAL SOCIETY. 


At the mo.ting on November 10th, held at the Finsbury 
Technical C оке. Prof. H. № CaLLenpar, F. R.8., President. in the 
Chair, 

Prof. Sinvanus Р, Тномрзох and Prof. E. С. COKER exhibited two 
reflecting polariscopes for the study of 
. Optical Stress in Materials. 

The polariser in each is а sheet of blackened glassat the polarising 
angle. One hi; a field Gin. «изге, the other 10 in. square. They 
were designed for the purpose of studying the stresses in objects cut 
out in sheets of xylonite (celluloid) subjected to mechanical tension. 
To eliminate the black-cross effect the objects are placed between 
two quarter-wave plates of mica, having their axes set at 45 deg. 
Nome larger quarter-wave plates of mica were shown, one of them 
21 in. in diameter. 

Various experiments on 

бе m Surface Tension. 
were exhibited by Mr. С. В. Darse. In addition to aniline, 
which his the same density as water et 64 deg., the author has 
found th^ following liquids to possess equi-density temperatures : 
Anisol at 15, orthotoluidine at 24, butyl benzoate at 48 and aceto- 
acetic ether at 53, · These results have been applied in the produc- 
tion of large drops of liquids,. by forming the same in water, when. 
owing to the slight difference in density between the drop and its 
surroundings the process is much slower than in the case of a drop 
falling in air. and may һе followed clearly by the eye. | | 

Spherical drops of large size may be produced by taking water т а 
beaker and one of the above liquids at the temperature of equal 
density. The liquid is admitted through the stem of a funnel, about 
1 em. diameter. furnished with a tap, the stem terminating below the 
suríace of the water. The liquid sphere forms on the end of the 
stem, and. if the temperatures be correctly adjusted, may be made to 
possess a volume of 100 c.c. ог more. 

Large breaking drops, falling vertically, may be obtained if a liquid 
slightly denser than water is taken. The liquid is allowed to run 
inti water through a tube terminating in а widened portion about 
? cm. in diameter, {һе flow being controlled by а tap. А pendant 
drop forms on the end of the tube, which gradually elongates and 
finally breaks away from the tube, drawing out a neck of liquid, 
which is afterwards resolved into two or more secondary drops. In 
the case of small drops breaking from the end of a tube only one small 
droplet is observed to follow the major portion, and in some cases is | 

provided that the radius of the notch is sma!l compared with the 


not formed. With large drops, however, three droplets of diminish- 
ing diameter are geacrally formed. When the water used is drawn 1 breadth of the plate TER | 


Рам 371, 3: eg 1 Panem, ба Dj 
where c is the ratio of the width of the member to the diameter of 
the hole; ifc is large compared with unity this reduces to the simple 


form, 
де 


P nean ~ 6+1 


In the case of two semi-circular notches, arranged symmetrically 
with regard to the centre line and to the cross-section, there appears 
to be no exact mathematical solution, but ап approximate one has 
been obtained by Leon, resulting in expressions for ру and р, at the 
minimum section of the form | 


—P(o,9 а) , pfa' а! 
i (tata) 7-5) 
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Experimental determinations of р, = Py show that the maximum 
values agree very well with those of the formul for notches having а 
maximum radius of about one-quarter of the breadth of the member, 
but the minimum values do not show: very good agreement if the 
notch has a radius greater thin one-eighth of the breadth. The 
‘results appear to indicate that the radial stress for large notches 18 
greater than that given by the formula. . .. Б mn 
For determining the maximum stress from the applied mean stress 
& formula is proposed of the form 
12е? 
Pmax ~ 6c? z 4с? + е+ pPmean. 
and this shows a fair agreement with the experimental values. | 
Prof. Sinvanus P. THompson exhibited ea | 


А Large Harmonograph 


for inscribing on г, moving ribbon of p2per the harmonic movements 
produced Бу compounding together mechanically th? oscillations of 
two heavy pendulums. The recording pencil consists of 2 glass tube 
drawn to a fine aperture, in which tube is inserted an ordinary sable- 
hair paint brush, dipped in ink, so that the mere point of the brush 
projects through the orifice. 

He also described his apparatus (shown in operation) in the 
laboratory for demonstrating ; E 

The Physiological Effect of an Alternating Magnetic Field. 


An alternating electric current with a frequency of 50 periods рег 
second is led into two large copper coils. producingłen alternating 
magnetic field of an intensity of about 10.000 C.G.S. units in the space 
between the coils. If the head is placed in this space a singular sen- 
sation of a flickering bluish illumination 1s perceived. The effect is 
greatest if the direction of the lines of force of the field is through 


the temples. | 
Prof. THOMPSON also demonstrated scveral experiments in 


Acoustics | 
These were: (а) А Rubens’ tube 15 ft. in length, with a row of 


small gas flames along it, exhibiting the positions of the nodes and 
ventral segments when the internal gas column was thrown into 


partial modes of vibration by shrill tones; (b) а Rayleigh flame of - 


peculiar sensitiveness ; (c) а dynamical model in glass of the three 
semicircular canals of the ear. The canals being filled with coloured 
liquid, and containing model otoliths (made of glass bubbles filled 
with air), movement of rotation about any one of the three axes sets 
the liquid in the corresponding сапа] into relative motion. (d) A set 
of steel bars for demonstrating the superior limit of audition ; (e) & 
ton-vartator of Dr. Stern, consisting of a resonant cavity of adjustable 
volume, excited by a gentle air-blast, and graduated to produce any 
tone between the frequencies of 200 and 400 per second; (/) an 


adjustable resonator, in which the size of the front opening is altered . 


by use of an iris diaphragm ; (g) à new phenomenon in resonance. If 
& tuning fork is introduced into а tubular resonator having а front 


orifice just wide enough to admit the two prongs, resonance is ob- . 


gerved when the prongs are placed just in the opening. . On inserting 
them deeper the sound ceases, but is again heard if they are inserted 


still further, 
[——————————— 


BRITISH ELECTRICAL AND ALLIED MANUFAC- 
TURERS’ ASSOCIATION (INC.) | 


A meeting of the council was held at the association's offices, 36, 
Kingsway, London, on 9th inst. | 

The following firms were elected members: The British Thomson- 
Houston Co. (Ltd.), the British Electric Transformer Co. (Ltd.). Browett, 
Lindley & Co. (Ltd.) and Dick, Kerr & Co. (Ltd.) 

Feld Bros. & Co. (Ltd.) were also elected associates. : 

Since the date of the council meeting the secretary has received appli. 
cations for membership by several important firms. The secretary 
reported that the following gentlemen had assented to their election as 
vice.presidents : Messrs. 5. Z. de Ferranti, J. M. Henderson, M.P., Hugo 
Hirst (General Electric Co.), John Kerr (Dick, Kerr & Co.), N. Kilvert 
(Lancashire Dynamo & Motor Co.), C. A. Park (British Westinghouse 
Co.), O. H. Smith (British Thomson-Houston Co.), W. T. Stubbs (Elec- 
tromotors, Ltd.), Douglas Wickers (Vickers, Ltd.), G. A. Touche, M.P. 
and Lord Vaux of Harrowden. 

Following were elected vice.presidents : Sir Wm. Mather, Sir А. Noble 
Sir C. A. Parsons, Mr. Alex. Siemens, Col. Crompton. Lord Furness. | 
‚ Reports from various sub-committees were considered and adopted 
including that of the sub-committee on the Coal Mines Bill, under the 
recommendation of which a letter (see below) was despatched to every 
member of Parliament ; and that of the sub-committee on the model 
general conditions proposed by the Institution of Electrical Engineers 
recommending the transmission to the Institution of amendments pro- 
visionally agreed by the association. In order to provide for the more 
prompt despateh of orlinary and pressing business an Executive and 
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Finance Committee of five members was elected. One of thc immediate 
duties of this committee will be to prepare for the annual general meeting 
at which а new council will be elected. 

Applications for support from certain bodies desirous of projecting 
electrical exhibitions were considered, and the secretary was instructed 
to inform the applicants that the council were unable to depart from the 
standing rule. "E э 

‘It will be of interest to those not yet working in the gectional groups to 
know that most of the important business of the association (excepting 
matters of policy and questions affecting it as a whole) is conducted by 
these groups, which are at present as follows : (А) Are Lamps and 
Carbons, (B) Accessories (light, power and other electrical), (C) Асспти. 
Jators, (D) € 
(F) Fittings (including heating and cooking apparatus), (G) Instruments, 
(Н) Meters, (1) Incandescent Lamps, (К) Switchgear and Controllers, 
(L) Transformera, (M) Telephone, 'l'elegraphie and Signalling Apparatus 
and Primary Batteri:s, (N) Wires and Cables, (О) Engines (reciprocating, 
turbines, gas and oil engines). Arrangements are in progress for the 
early meeting of cach of the groups. 

‘пе new offices of the association at Kingsway afford good facilities, 
particularly for country members and their friends, for mecting and 
conducting correspondence. By the courtesy of the managers of the 
поје eleetrical and. technical press (with one exception) all the weekly 


in January, 


papers are to be found ‹ 
of the association is requested to send tot 
hound set of his complete cat 

All correspondence should he addre 
Dunlop, at 36, Kingsway. London, W.C. 


Following is the letter referred to above аз b 
of Parliament :— 


Sie: I am directed by my с 
59 of the above bill, for whic 
having regard to the fact that this associat 
every important electrical manufacturing 
£15,000,000 of invested capital, which gives emp 
our attention to the repor 
Cd. 5.4981) composed of the experts 
Mines). С. Н. Merz and R. Nelsor (Electrical Inspector of Mines). 
inter alia. that ”' electricity is to-day applied in оп part of the 
operation requiring mechanical power in and about а colliery | 
the use of electricity in mines was larecly ba32d upon a vague 
2. 75 that" experience has shown that the proper use 
а as inherently unsafe . . - ". and that " the num 
the use of electricity in min 
per cant. of the total number of fatal accidents in mings. 
to the submissions hereunder. my council find it difficult to understa 
to contain a section calculated to have the most detrimental effect no 
electrical, but also upon the minine industry. by providing (clause 59. sec. (2) : 


inflammable gas in air currents of mines exc?ed { por cent. th? us? 


onc? discontinued. My council respectfully submit аз follows :— | 
1. That the safety of workers is already amply covered by sec. (1) of clause 59, which 


prohibits the use of electricity where, in t 


council draw y 
tricity in Mines | 


well known that $ per c 
ordinary safety lamp in us? in mines. 

3. That this percentage of gas is not dancer 
scc. (1) and (2), which provide that a pla? sh 
contaze of gas is found to b? 2) per cant. or upwards. 

4. That. further, under the sam? clause, sic. (2), a mine may be 
e percontaze of ваз does not exc red 14, which apparently 
dvisers regard a naked lignt аз less daigerous than heavi 


us. 
d, lastly, that the passing into law of sec. (2) would manife 
public condemnation, on the authority of the lezislature. of the Е 


as an exc2ptionally dangerous source of energy. heat and light. ‚ | b 
|. therefore, respectfully ciaim your most 521005 consideration of the fore- 


nd yourself in a position strenuously to oppos?. 
acing of sec. (2) of claus? 59, on the statute book. 


Tia following notices of intention to apply 
Provisional Electric Lighting Orders have been given :— 

Pontefract Corporation (to ame 
taking to Yorkshire (West Riding) Electric Tramways Co., 
in Castleford and Glasshoughton, &с.); Doncaster Corpo 
Wheatley) ; 
of Yorkshire (Ltd.) (for Wath-upon- Dearne, and for Rothwe 
Altrincham Electric Supply (Ltd.) (for portions of Hale and Bucklow) ; 
Lancashire E lectric Power Co. (for Radcliffe. Lancs. ). 


The National Electrie Construction Co. are promoting 
а number of agreements (entered into by the company ог ita predecessors 
with various electric supply companies and local authori 
* free " wiring т Wallasey, Black pool, Fleetwood, Shore 
Lincoln, Redditch, Canterbury, Coventry, Beckenham, Bangor, Rath- 
? mines, Pembroke, Belfast, Gloucester, Poplar, Crewe, Swansea, 
Hackney, Carnarvon and Bo' ness. . 

Sidmowth Urban Council seek powera to acquire the undertak) 
Sidmouth Gas & Electricity Co., to supply electricity and es &c. .. 

Bognor Gas Light & Coke Co. desire authority to estab ish electricity 
generating stations, and to aupply electricity for public and private р!" 


— —MM—— e — 
а —__—————. 
- — 


onduits and Conduit Fittings, (E) Dynamos and Motors, 


yn the table of the reading room. Each member 
he secretary at an early date а 


alogues for reference by visitors from abroad. 
ased to the secretary. Mr. D. №. 


eing forwarded to Members 


COAL MINES BILL (Clause 59, sec. (2)). 


ouncil to submit their views with regard to sec. (2) of clause 
h they respectfully claim your most serious consideration. 
ion includes on its roll of members practically 
firm in the country, thus representing about 
loyment to about 100.009 workmen. My 
t of the recent Departmen tal Committee (Elec- 
R. A. S. Redmayne (Chief Inspector of 
These gentlemen found. 
country or another to every 
* that" the feeling against 
fear дис to lack of know- 
of electricity cannot be 
ber of fatal accidents due to 
es іп any on? year has never reached а figure greater than 1'54 

"тд view of thes? findings. and 
nd how this bill comes 
t only upon the whole 
That should 
of electricity shall be at 


he insp:ctor's opinion, such use would be dav 
»nt. of inflammable gas cannot be detected by the 


ous, as the bill itself admits in clause 66. 
all be deemed to bs dangerous if the per- 


worked with naked lights 
ly go?s to show that His 
ly-insulated electrical 


stly be tantamount to a 
aneral use of electricity 


in the full confidenc> that. when the bill comes up for its third reading. 
on all grounds of reason and Jus 
D. М Dun top, Secretary. 


———— 


PARLIAMENTARY NOTICES. ME 


The following additional notices of intention to apply for Parlia- 


| { ion, &c. x 


mentary powers relating to electricity supply. electric trac 
have been issued during the past week :— 


PROVISIONAL ErrcTRIC LIGHTING ORDERS. f 
to the Board of Trade for 


nd 1907 order and to transfer under- 
to lay mains 


ration (for 


Greetland Urban District Council ; Electrical Distribution 
ll and district) : 


ELECTRICITY SUPPLY Вила. 
a bill to confirm 


ties) relating to 
ditch, Taunton. 


Ногпзеу, 


пё of the 
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poses within their gas areas, to supply electricity in DUI Grecia" LEGAL INTELLIGENCE. 


e d 
"" Тһе Appointment of Electrical Inspectors. 


At Clerkenwell (London) Police Court on Wednesday, Mr. Bros resumed 
the hearing of applications by Messrs. Macdonald, Syer & Co. and Mr. А. Е. 
Evans for the appointment of an inspector to inspect their electric lighting 
and heating installations, for which current is taken from St. Pancras 
Borough Council. | 

At the previous hearing (Nov. 2) Mr. В. Tweepy $мгти (for appli. 
cants) stated that the Magistrate had not power under the Council's 
provisional order to authorise an inspector to inspect anything more than 
the undertaker s mains and the meter, but No. 31 of the Board of Trade 
Regulations for securing the safety of the public gave the consumer the 
right to have his installation tested by an inapector. Mr. S. W. Baynes, 
the Council's electrical engineer, insisted on a Tucker fuse board, and the 
terms and conditions issued by the Council required all mains fuses to be 
of the enclosed cartridge type built up of porcelain and to have a 
break of 4 in. in jthe case of main and 3 in. in that of sub-fuses. No 
regulations issued by electricity suppliers could be enforeed unless con- 
firmed or adopted by the Board of ‘rade, and that had not. taken place 
in this case. The large break in the fuses was required to guard 
against defects in the Council's mains. 

Mr. BARRINGTON WARD (for St. Pancras Council) now said he had 
submitted at the previous hearing that th^ application as originally 
made (by Mr. Syer. personally) did not come within the purview of Ses. 28 
of the Council's Provisional Orler, but he could not usefully resist the 
applications now that they wer: male by con«imer: іп ave ordanee with 
the Act. "Tho magistrate had the power to appoint in inspec:or to inspect 
generally or to appoint in spec'al cases, He asked for the appoi itinent 
only for the cases that had arisen, It had been suygeste ! that the London 
County Council's principal electrical assist int of the Engineers’ Depart- 
ment (Mr. Chas. Alfred Baker) should be appointed, and h^ could not 
take any exception to that, but he asked that Mr. Baker should not be 
appointed permanently, because there was no power under the Order to 
order anyone to give security for the costs of the inspection. 

Mr. TWEEDY SMITH said the Electrical Contractors’ Association had 
many complaints from consumers, and they wanted a permanent inspector 
appointed so that the matter should be dealt with as it was in the rest 
of London. Except т St. Pancras and Chelsea, the County Council 
were the permanent inspecting authority, and complaints about meters 
were constantly being made to them. He (Mr. Tweedy Smith) was 
advised that if there were a slight defect in the insulatlon of the under- 
takers’ mains and a slight defect in the consumers’ insulation the current 
would flow from the undertakers’ mains to the consumers’, because the 
voltage of the former was 440 and of the latter 220. and in the event of 
a leakage а mile off, through some defect—and they knew there were 
serious defects in the neighbourhood of Regent's Park—the current might 
How through earth and cause trouble in the consumers’ premises in the 
Gray's Inn-road. The County Council's regulations specitied that fees 
for testing " shall, unless the Council otherwise order, be paid in advance 
by the applicant,” and if the applicant were right in his contention he 
got it refunded. Не asked the magistrate to adopt the whole of the fees 
sanctioned by the Board of Trade in the case of all the other Provisional 
Orderr. 

The MAGISTRATE said he agreed with Mr. Tweedy Smith that the words 
of the act “ from time to time " meant that an inspector should be ap- 
pointed for a period and not for specific complaints. He decided to 
appoint Mr. Baker for 12 months, and, on the suggestion of a representa. 
tive of the London County Council, he agreed that the appointment of 
such inspector should not last longer than such inspector remained an 
officer of the London County Council. The appointment would commence 
from Jan. 1 next, subject to the London County Council's approval, 
and to the scale of fees for testing being. in the meantime, agreed by the 
parties concerned and approved by the Board of Trade. In the event 
of disagreement the question of remuneration must come before him again, 


fittings, &c. 
ErLEcTRIC Traction RILLS. 


Metropolitan Railway Co. ask for powers to widen certain existing rail- 
wavs in London and Middlesex, to construct three new Ппев т Rick- 
man«worth and Watford, to work railways by electricity, &c. 

In the bill of the Great Eastern Railway Co. power is sought to enable 
the East London Railway to b» worked electrically. to enter into agree- 
ments with the Metropolitan District and London Electric Railways Cos. 
for the supply of energy, &c. | | 

~The London Кечте Каїйєтү Co. desire power to construct certain new 
railways (in. Will-sden). stairways, subways and works, to enter into 
agreement with L. & N.W. Railway Co., to ehable company and Metro. 
p/litan. District Railway Со. to supply energy t5 North Metropolitan 
Electric Powet Supply and Richmond (Surrey) Electric Light & Power 
Cos. to acquire powers of the Edgware & Hampstead Railway Co., &e. 

The L. 4 N.W. Radway Co. seek powers to adapt for working by elec- 
trical power the North London and certain portions of the North & В. 
Western Junction ad London & S. Western Railways, and to ent^r into 
agreements with the owners of those railwaya and the Metropolitan Dis- 
trict and London Electric Railway Cos. as to the supply of electricity ; 
also to supply electricity to manufactories and works near to railway 
with consent of undertakers, &с. (Further particulars of the L. & NW. 
Co.'s proposals are given on page 262 of this issue.) | ч 

The Edquare + Hampstead Railway Со. are promoting а hill for 
authority to constract а deviation railway, to alter authorised works, to 
extend time, бо. | 

The Metropolitan Electric Tramways (Ltd.) are seeking authority to 
construct additional tramways in Stoke Newington (London) and 
Hornsev. &c. - э? 

London United Tramways (Lítd.) desire an extension of time for com- 
pleting authorised lines, &c. | - ; 

Stockport Corporation want powers to equip omnibuses and other 
vehicles on the overhead trolley system, and to run such vehicles from 
Mersey-square to Marple, to attach brackets and wires to buildings, to 
supply electrical energy from the municipal electricity works, &c. 

Power is sought to incorporate a company to construct and work 
vehicles on the rail-less system of traction on certain routes in Ormesby, 
South Bank in Narmanhy and Exton, to authorise the Board of Trade to 
sanction other routes, to enter into agreements for the supply of elec- 
trial energy, &с. 

Hove Corporation are promoting a bill for the use of trolley vehicles on 
eertain routes in Hove, and in Portslade, Southwick and Shoreham, to 
enible Board of Trade to authorise other routes, to enter into working 
agreements and for the supply of electrical energy, &c. 

Joint ELECTRIC LIGHTING AND TRACTION. BILIS. 

West Ham Corporation seck powers to construct tramways and estab- 
lish th» trolley vehicle system in Wanstead and Leyton and the trolley 
Vehicle system in West Ham, to supply electrical energy for same and 
alo to privat? consumers in the districts of Wanstead and т bulk to 
Wanstead Urban Council: to supply electrical energy. fittings. &c.. at 
fixed price, to prohibit supply of electricity within Corporations limite of 
supply. and they als» desire further capital powers, &c. 

Avighty Corporation want authority to use the trolley vehicle system 
and to work omnibuses, &с.; also further powers in regard to their elec- | 
tricity undertaking. to let motors and fittings on hire and to exempt same 
from distress, to supply electricity in bulk, to use overhead cables, &c. 

In the bill of the Metropolitan District Railway Co. powera are sought 
to widen Wimbledon and Fulham railways, &c. : to enter into agree- 
ments with L. & S.W. Railway Co., to vary constitution and extend 
powers of Lot's.road Power House Joint Committee, to enter into agree- 
ments for the supply of electrical energy, &c. 

Birmingham Corporation want power to construct additional tram- 
ways, to employ the trolley vehicle system, to acquire lands for electri- 
city generating stations, &с. 


* 


PARLIAMENTARY ; INTELLIGENCE. 
: Automatic Telephone Patents. 


The petition under the Patent and Designs Act of 1907 for an exten. 
sion of a patent granted to one Thompson т 1898 for automatic tele- 
phones was before Mr. Justice Parker for hearing with witnessea, but 
upon being called on was withdrawn. 

Mr. CouRTNEY TERRELL (for the petitioners, the Automatic Electric 
Co.) said that, with the consent of all parties, he would ask for leave to 
withdraw the petition upon terms. These terms would include the pay- 
ment of respondents’ costs. 

Мг. Water, K.C., representing one of the respondents, confirmed the 
agreement come to. 

Mr. Gray, for another, said no terms had been submitted to him, but 
| A8 the Act only allowed for one set of costs for all the respondents, he was 
not concerned with them. 

Mr. AsTBURY, K.C., representing the third respondent, asked that the 
costs should include the costs of the two previous applications, which had 
been reserved. : 


Mr. TERRELL. said he could not resist that. — 
His ГовознтР allowed the petition to be withdrawn upon the terms 


agreed. 


‚ Pacific Cable Bill—This bill passed through the Committee stage 
in the House of Lords on Monday and was read a third time and passed 


on Tuesday. 

Telegraph Construction ВШ. тһ bill. which had already passed 
the House of Commons, was read а third time in the House of Lords on 
Monday ard the report of amendments was read on Tuesday. 


New Material for Switchboard Insulators.—Our con- 
temporary the “ Engineer " states that several switchboard 
installations have been carried out in France in which alabastrine 
13 used as the supporting medium for the insulators, It isa new 
substance resembling cement, but requiring longer to harden. 
When set it resembles marble in durability and finish. The 
material is also made into bricks, tubes, channels, and parti- 
tions. Monolths are also moulded to form panels for the 
reception of the switch instruments, connections, and 'bus-bars 
necessary for the control of a feeder or generator, 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. : 
BRITISH NOTES. 


Ayr.—The Lighting sub-committee have been instructed to report 
upon the application of the Harbour Trustees for special terms for 
the supply of electric current. | 

The trustees propose to erect a new 40.ton crane at the harbour, and, 
before deciding as to the motor power to be introduced, they desired to | 
know what the charge would be for electric current, assuming a minimum 
of 70,000 units. | 

Beauly.—At a recent meeting of householders, Mr. Williams sub- 
mitted particulars of a scheme for the erection of electricity works 
in the district. | 

It was estimated that the total capital cost of generating plant. over- 
head cables, &е.. would be £850, and the annual income (after three 
years) was put at £306 ; while £184 would meet expenses. Mr. Williams 
stated that before the matter could be gone on with Beauly would have 
to take up £600 of the proposed sum, and a committee was appointed to 
ascertain if this sum could be ratsed. 

Braunton (Devon).—(iood progress is being made with the elec- 
tricity scheme for this district, and it is expected that electric current 
will be available early in February next. | 

The resident engineer of the works is Mr. Таз. Welch. The plant will 
include а 45 н.р. Peddar oil engine driving a d.c. dynam), and a battery 
of 130 Б.Р. cells of 360 ampore-hours capacity. 

Burnham.—The Council hive agreed to apply for a provisional 
electric lighting order. 

Chesterfield.— Application has been made by the Council for 
sanction to a loan of £7,000 for additional generating plant. 


Cramlington.—The Council hyve agreed to accept. the Cramlington 
Coal Co.'s terms for the supply of electricity for the public lighting 
of East Cramlington. 

Dundee.—At the meeting of the Electricity committee on Tuesday 
the convener (Mr. Nairn) called attention to the provisions of the hill 
which is being promoted by the Municipal Electrical Association for 
powers to undertake wiring work, to let motors and fittings on hire, &c. 

He said that the electrical contractors of the city were not really playing 
up to the electricity department at all. There were a lot of contracts 
for stair-lighting and they were not nearly finished. The result was that 
the department was getting into trouble with factors and landlords for 
whom they were fitting up those lights. The city contractors were not 
pushing electricity as they should. During the last four years the work 
done by them represented barely £13,000, and £36,000 worth of work 
had gone outside the city. The local contractors were not doing a third 
of the business that was being done in the city at present. 

The engincer (Mr. Н. Richardson), reporting on the provisions of the 
bill, said that they only asked for what was absolutely necessary for the 
advancement of electricity, and many of the Corporations already pos- 
sessed the powers that were being sought in the bill. The expense of 
promoting the measure would be proportioned to the different towns wh 
were to benetit by the bill according to the revenues of their undertakings, 
and if it cost £3.000, Dundee's share would at the most be £120. and it 
might be considerably less. 

The committee decided to recom merd tke Council to support the bill 


Electricity in Nitrate Works.—The directors’ report of the London 
Nitrate Co. for ће year to June 30 states that in April last additional 
machinery. including a Diesel engine. was installed in their Transito 
power house. and connected with the oficina Puntunchara, for the 
purpose of supplying electric power to the latter. 


Fulham (London).— The Council will take up a loan of £9,280 from 
London County Council for their electricity department. viz., £6.280 
for generating plant, £1,000 for house services and £2.000 for meters. 


Greenock.—Messrs. Dunlop, Bremner & Co., shipbuildera, wh? are 
projecting extensions of their works, will either have to extend their 
electric power plant or take a supply of energy from the Corporation 
and discard their plant. Therefore. they have asked the Corporation 
to state their terms and conditions for giving a power and lighting 
supply. | 

Mr. J. A. Robertson, burgh electrical engineer. reporting on the matter 
says that in order to provide conduits and high-tension cable from Delling- 
burn electricity works to the firm's premises an expenditure of £3.700 
would be necessary, including two spare conduits for future extensions, 
To make the proposition remunerative it would be necessary for the 
firm to guarantee an annual payment of not less than £750 for 10 years. 
The suggestion that the opportunity was favourable for supplying Port 
Glasgow had been held over owing to difficulties in connection with the 


joint guarantee which Port Glasgow power users were asked to provide. . 
In the event of Messrs. Dunlop, Bremner & Co. combining with the Port 
Glasgow shipbuilders, the proposal to supply electric energy їп Port 
Glasgow would certainly be more favourable than it appeared. to. be 
12 months ago when the question was last before the Electricity Com. 
mittee. 

Hammersmith (London).— A, lication is to be made to London 
County Council to advance £10,000 аз the first instalment of the loan 
of £23,775 sanctioned for electricity supply. 

The Board of Trade have appointed Mr. W. Worby Beaumont as 
arbitrator to settle the difference between the Council and London 
United Tramways (Ltd.) with respet to the condition of the track and 
rails of certain tramways of the company. . 

Hornsey.— The Council have decided to appoint a lady canvasser 
for electricity supply consumera. 

Islington (London). Тһе Lighting Committee have been empowered 
to prepare a scheme for the outside lighting of shop premises. 

Johnstone.— Th^ Clyde Valley Elec. Power Co. have informed the 
Council that they will will be prepared shortly to submit proposals 
for the supply of electricity to Johnstone. 

Leeds.— A summary of the accounts of the electric lighting depart- 
ment for the vear ended Sept. 30 his been issued. The receipts from 
sales of current were £39.097 (against 436.370). meter rental, &c., 
making th? total income £39.113. against £36,414. 

1.413.956 units (against 1.361.687 units) were sold for private lighting. | 
301.637 (312.038) units for street lighting and 4.857.772 (4.010.863) units 
for power and heating. The working expenses were £14977 (against 
£14,512) and the gross profit was £24.537 (£21,992). Interest, redemp- 
tion of capital and income tax required £31,737 (£30,882), leaving a deficit 
of £7.20) (£8. 980). 

During the past three or four years the sales of elostricity for lighting , 
purposes have been diminishing, notwithstanding th» increasing use of 
electric light, owing to the saving of eurrent due to the introduction of 
metal filament lamps. For the past half-year. however, the sales to 
private consumers for thís purpose show an inerease of £403. 73s. 2d.. 
in Heating that th» effect of consumers! further economies is now being 
overtaken by the accession of new consumers, ‘Tae sales of energy for 
power and heating have increased by 847.904 units (21 per cent.). and 
although the price was reduced on July 1 (the reduction thus affecting 
on? quarters revenue) the тео from this scarce increased by 
62.377. вх. 44. Ta increase in the sales is, of course, due to the larger 
number of motors in use, th» aggregat* capacity having grown from. 
11,034 H.P. to 16.409 nop. in 12 months. Tne sies of current рог horse- 
power installed have been 306 units, against 30) unita in the correspond- ` 
ing period of the previous year, leading to th» conclusion that tà? city's 
industries have enjoved а continuance of the increased prosperity indi. . 
cated by the returas of a year ago. Tae total revenue for the half.vear 
is greater by £2.699. 9s. than that of the previous corresponding period, 
and the total units sold show an increase of 888.772 (151 per eent). The 
working expenses in producing this larger quantity аге &65. 23. 2d. 
greater. There is а reduction in the amount of interest: payable, and. 
after charging £17,500 towards the yearly contribution for the repay- 
ment of debt (an increase of £1,100) th» total expenditure shows an in-- 
crease of £919. 135. 10d., sò that th» result of the half.year's work is 
£1,779. 15s. 24. better than that for the corresponding period. 

London County Council.—On Tuesday the adjourned report of the 
Highways committee recommending the obtaining of authority from 
Parliament to ley tramways from Marble Arch to Cricklewood was 
again adjourned. : 

Forest Hill-Rushey Green Tramways.—4An estimate on capital account 
of £32,580 was submitted for the construction of tramways from Forest 
Hill to Rushey Green ма Stansted-road, Cutford-hill and Catford-road * 
was held over. | 

Apprenticeship of Boys.—The Highways Committse recommended that 
a system of apprenticeship b» introduced into the tramways depart. , 
ment at the Central Car Repair Depot, Woolwich-road. Tne terms 
are to b» for boys entering at the ag» of 15 veara 5 years; and for those 
entering between 16 and 17 years, who since leaving school have attended 
а teehnieal school, 4 years. The wages ar? t» run from 63. to 163. а week. 

Electricity Supply Loans.—Tne debate was resumed on the report of 
the Finans> Committee in regard to loans to borough councils for elec- 
tricity supply and other purposes, and, after some discussion, the report 
was formally received, but it was suggested that the Highways Com- 
mittee might get the General Purposes Committee to appoint a special 
sub-committ»e to consider the whol» question of electricity supply in the 
London area. 

. Lowestoft.—Th^ Electric Lighting Committee have received a 
report from their chairman and the borough electrical engineer (Mr. 
Bruce) on th? subject of their visit to the recent electrical exhibition 
at Olympia, in which they state that they have come to the conclu- 
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sion thit a certain fitting for street lamps shown there would be very 
suitable tor replacing some of the older forms of street lamps in the 
town, They expressed th: hope that the Committee would allow a 
єт exhibition to be held in Lowestoft: during the early part. of 
1912. when cooking and heating apparatus, motors, &e., could be 
shown to the public. 

Mansfleld.—Ti^ Electricity Committee will give a supply of elec- 
tricity to consumers at Manstield Woodhouse at a flat rate of 414. 
per unit. and application his been made to the L.G. Board for sanc- 
tion to a loan of 3.200 for works in connection with the Woodhouse 
supply. and also for a loan of £500 for meters. 


Marylebone (London).—The Electric Supply Committee have 
approved a report from the general manager (Mr. А. Н. Seabrook) 
suggesting thet current for cooking be offered to any subseriber on 
the 7 telephone 7 system. at a rebate of 25 per cent. on the present 
price of Id. per unit during April to September inclusive. also recom- 
mending thet the same rebate. but for all the vear round, be given 
for non- peak cooking to businesses (also being "* telephone " system 
consumers) having installations where a large amount of day cooking 
is done. The object is to encourage a big summer and non: peak 
cooking load at a time when the additional output costs little more 


thon !d. perunit. The rebates are to be allowed as from Jan. 1. 1912. 


Metropolitan Asylums Board. —Last week th^ Children's Committee 
reported that they were of opinion that an agreement should. b? 
entered into with the Tudor Accumulator Co. for the miinteaance 
of the buttery of the new 30 ewt. electric vehiels at Queen Mary's 
Hospit |. 

Two agreements hod previously b'en entered into with the сотрапу, 
on: for the тті аа of the battery of th» «mall 5 ewe. vehicle pur. 
chisl at the opening (which was worn out and no longer in use), and the 
other for the 25 ewt. саг battery. Tos first agreement provided for an 
anual piv ment of £10 (to cover any namber of vehicls up t» six) and 
il pero nob тип. For the 25 см. car ИЯ. per mib run was charged, 
ail for th» new vehicl the eharg* would be Hid. pir mils. 

Tae re ommendation was agreed. to. 

Misrepresentation in Trade.—There his just been issued by the 
Council of the London Chimbor of Commerce an interesting report 
by а special committee of the Са строг on the subject of Trade Mis- 
TC presentation. 

‘Too Committee were asked © to consider the general question of mis- 
representation in trade, and as to whether any preventive action could 
b: taken by the Chimber," and during their investigations they have 
collected a large amount of evidence in support of the allegation that 
Ur re isa growing tendency to misrepresent the nature, origin, quality, 
quantity and value of goods offered for sale. This evil, the report says, 
ix prevalent both at home and abroad, the practice in foreign countries of 
marking native goods of inferior quality as British by the use of English 
wards on such goods and in other ways, as well as by the infringement of 
Brush trademarks, being creatly to the detriment of British manufac- 
turers and their products both in regard to misreprocentation and mis- 
Cescript on of goods and misleading advertisements. The Committee, 
in thar recommendations, kave not attempted to prescribe remedies for 
ail the different forms of trade mistepresentation and misdeseription, but 
they urge that the Government be asked 7 to make provision through the 
Board of Trade for watching for eases of fraudulent misrepresentation, 
and, where necessary, taking action under the existing liw, which is con- 
sidered adequate in most cases, if effectively set in motion.” The grounds 
for this recommendation are that in practice the law affecting misde- 
seriptiou has mainly to be set in motion by private individuals and asso- 
ciations, and that it should be the duty of an existing department of the 
State to tike action. the procedure of the Department of Agriculture and 
"echnical Instruction in Ireland being specially mentioned as worthy of 
Imitation in Great Brit un. 

Ало г recommendation made is that the taw should be so amended 
аз to provide that each vendor, whether producer, manufacturer, im- 
porter or retailer, shall (if required by the purchaser) be under an obli. 
gation to give а description in writing of articles sold, true to the best of 
his knowledge, information and belief. The Londen Chamber has per- 
sistently urged the extension to all countries of the Madrid Convention, 
ISM (for thè prevention of false indications of origin on goods), and the 
committee recommend that every possible effort b» made t» ensure the 
provisions of this Convention being made fully operative, as one means 
of obviating misdeseription of British manufactures abroad. [n accor- 
dines with a further recommendation by the committee, it is intended to 
ask the Goverament to receive a deputation with the object of giving 
effect to the proposals contained in the report, which is adocument of 48 
fools ‘ар pages, 

Ме. Leon Gast^r, who was nominated a witness by the Electrical Trade 
Section, give oral evidence before the committee on the subject of mis- 
representation in connection with electrie lamps. Tho witness sud that 
И was customary for th» assumed voltage and either the power consumed 
ortho candle pow огол lamp to be marked on the bulb. bat in many eases 
the figures were quit» incorrect, and bore no relation to the light which 
the lamp would actually furnish when in use, nor did they give any indi- 
cation as to what the usefal life of the himp would b». Moreover, if a 
disput? arose on the question the consumer had no redress. What was 
required in this country, and what he suggested the Chamber should urge, 


was that there should be а specially appoint d body to whom lamps сои Ч 
be submitted for test. Ta? National Physical Laboratory was already 
doing this work, but there was no real inducement to makers to have 
their lamps tested without some form of hall: mark being secured in гейип. 
A consumer should b» able to claim redress if à limp. which was duly 
tested and marked, did not comply with the prescribed conditions. Th 
National Physieal Laboratory, which was supported partly by Govern- 
ment and partly by certain societies and institutions, might be rendered 
eminently suitable for the purpose suggested. 
secutions in the trade. 

Monk Bretton.—The Council have authorised the Yorkshire 
Electric Power Co. to erect poles and overhead eables for the supply 
of electricity in the district. 

Municipal Wiring.—The honorary secretary of the Ineorp rated 
Municipal Electrical Association (Mr. H. Faraday Proctor) his i cued 
circulars relating to the bill which the Associition hos hvl pre- 
pared forthe purpose of conferring powers upon тапше И electricity 
undertakers to engage in wiring and fitting work. &е. Pt is not 
clear whothez the ВИ will be promote! in the next зо Юл of Par- 
liament or nct. А 

Brighton Council have conditionally agreed to contribute to the eost 
of promoting the bill, but they are not in favour of the actual wiring and 
fitting work on consumers! premises being undertaken by the municipal 


authority. 
Dundes El>-tricity Committee recommend their Council t» support 


th» Bill. 
By the casting vote of the chairman, Barnes Counsil hive ali decided 


to support th» principl* of the bill. 

Norwich.— Th^ Council hive authorised the substitution of electric 
for gas lighting in a number of additional streets (a> proximately 
about one-third of the area of the city), the work to Бе completed by 


Oct. 1, 1912. 
At tho last mocting of the Council Mr. F. C. Havers mentioned that 


800 electric lamps hid been substituted for 777 gis lamps, and. in 


addition, some 15 further lamps had been provided. Yherefors for the 
first section of the electric lighting 815 electric lamps were required. a? 
members of the Council who hid made themselves acquainted with the 
public lighting in that particular area would agree with him that every- 
thing had been done to ensure the saffi tent lighting of the area. | 

Presentations.—On llth inst., et the Connaught. Room (Great 
Queen-street, Kingsway. London) the headquarters statf of West 
Ham Corporation electricity department foregathered to fest aad 
testimonialise Mr. W. Meeckonzie, late mechimieal superintendent . 
of the generating station (Canning Town) on his les ving to enter the 
service of the Charing Cross; West Ead & City Electricity Supply 
Co. as station superintendent at their generating station in M irsherite- 
lane, Stratford. 


Mr. H. H. Couzens, engineer and manager of West Ham Corporation 


electric supply department, presided, and he was supported by. Messrs, 
W. A. Gilbert (mains superintendent), F. Farndon (sales manager), 
W. Е. Edgerton (assistant sales manager), J. Allan (Mr. Mackenzie's 


successor), Seddon, &с. 
After dinner the chairman (Mr. H. H. Couzens) presented Mr. Mac. 


kenzie with a silver cigarette case, match box and soveretga parsa, and 
in a brief speech he proposed Mr. Mackenzie s health. 

Mr. Mackenzie made a suitable гору. and. thanked his lit» с Полная 
for their kind gifts and still kinder wishes for his present and futur? 
welfare. 

Mr. Chis. W. НШ. Inte general minizer for th: Bouraem mth 
tramways, has been presented by the chief oficii] of the borough 
with a silver mounted tantalus and three water colours for 
Mrs. Hill. 

Rail-less Traction.— Ramsbottom Urban Council are promoting 
a bill for power to construct 3] miles of route on the rail-less system. 
at an estimated cost of £10,000. The Council were advised thot 
ordinary tramway3 would cost about £28.009, and that the rail-less 
scheme is feasible. 

Brighton Council decided last week by 41 votes to 1, tò promot> : 
Bill authorising the adoption of rail.less trolley traction in. Brighton, 
Hove an і district. 


Romford.—The Council have given the Electrical & Engineecing 


Supplies Co. permission to supply electric current in Harold s Wood, 
provided a power house be erected within 18 months. 

School Lighting.— Northampton Education Committee hive sane- 
бопса an expenditure of £201 for an eleetrie lighting and power 
instellation in the temoorary building at the reir of the (ее пса] 
school. 

Skegness.— A special meeting of the Council his been called for 
Dec. 11 to consider the question of applying for a provisional electric 
hghting order. 

Tottenham.—The Education Committee hive asked their architect 
to report upon the most suitable method of lighting new schools, 


Witham (Essex).— There is а movement on foot for establisbiax 


| electricity works in the district. | 


There had been no pro- 
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COLONIAL AND FOREIGN NOTES. 
Argentina.— The Province of Buenos Ayres Electric Light Co. 
recently obtained the protection of the Provincial Government against 
the municipality of Lomas, who cut the company's overhead mains 
in consequence of the company's refusal to reduce the voltage at 
which current is supplied to private consumers from 220 to 115. 


Australasia.—* The Australian Mining Малага” states that 
South Brisbane Council intend to apply for an order authorising 
the supply of electricity in the city. | 

The Victorian Legislative Assembly recently passed а bill authorising 
the Goverament to borrow £1,650.000 for the construction of railways 
and tramways and extensions of existing Dinos. 

Тае N.Z. Minister of Publie Works recently stated that the Govern- 
ment had in view the electrification of the State railways, and probably 
the electrification of a small branch line will be undertaken this session 
аз an experiment. 

Randwick bas entered into a contract with Sydney Conncil for the 
electric lighting of the streets and has offered to supply 48 arc lamps 
in the Park if the Government will pay for them at tho rate of £23 
each per annum. The Minister of Agriculture is in favour of accepting 
the offer, but says acceptance will depend upon the amount voted by 
Parliament. 

Newcastle (N.S. W.) Council have applied to the Governor in Council 
for permission to borrow £10,000 for iwproving their electricity under- 
taking. 

A conference was held recently in Melbourne, Mr. Drake, secretary 
for Publie Works for Victoria, presiding, respecting the minimum 
height at which overhead electric wires may be hung. Amongat those 

resent wero Messrs. К. W. Clements (Electric Supply Co. of Victoria), 
F. Murdoch (N. Melbourne Electric Tramway Со.), А. A. Dircks (elec- 
trical engineer to Postal Department) and W. H. Alabaster (Melbourne 
City Council). The Public Works Department proposed to issue a 
regulation fixing the minimum height at 17ft.6in. The representa. 
tives of the electrical undertakings argued that they should not be 
required to place their wires higher than 17ft. бат. or 18 ft. The 
house-removera contended that the height should be at least 25 ft. It 
was acreed to consider a proposition put forward by the electrical 
engineers to the Commissioners of Public Works, that special routes 
should be followed by tha house removers, and thatjin these no low 
wires should be permitted. 

Austria-Hungary.—A Vienna contemporary states thot Messrs. 
Stern & Hatferl. of Gmunden, have obtained a concession for an 
electric railway from Bad-Aussee station to Alt-Aussee via Bad- 
Aussee town. with a branch to Grundlsee. 


Chili.— Decrees have been issued approving plans and specifications 
submitted by Don S. Schweizer for the erection of a generating sta- 
tion to supply the town of Puerto Montt with electricity, and autho- 
rising Don А. Bellet to construct an electric railway to connect Villa 
Alegre station with the town of Alegre. 

Tno General Electric Со. have submitted to the Minister of Works a 
proposal for the electrifieation of the first section of the Stat» railways 
at a eost of S4,630,000, or $5,424,000 according to the plant adopted. 

Costa Rica.— Tlhie British Acting Consul at San José states that the 
executive authorities have authorised a concession for the construc- 
tion of an electric tramway from Alajuela to Grecia, 14 miles. 
The coneessionaire is to have free use of any river waters 
needed, Rolling stock. construction material, hydro-electric plant. 
&c., may be imported free of duty. Interest is guaranteed by the 
State on the capital invested up to 1.000.000 colones (about £95.700). 
The Purdy Engineering Co., of San José, has completed a survey of 
the route. 


Cuba.— A concession has been granted to Senor A. Ramos Valderas 
for the establishment in Ciego de Avila (Province “of Camaguey) of 
an electric generating station. subject to the approval of the muni- 
cipal council. 

Philippine Islands.—Imports during 1910 included instruments 
and apparatus for scientific purposes, telegraph, telephone and other 
electrical appliances to the value of £76,361 (compared with £28.954 
in 1909). 

Over two-thirds of the above came from the United Kingdom and 
about £10,000 from Germany. Other imports were electrical machinery 
£7,783 (against £2,897). nearly. all from the U.S.A.: boilers and steam 
engines £67.786 (against £23.700) of which 47 per cent. came from the 
U.S.A., 45 per cent. from the United Kingdom and about 44 per cent. 
cent. from Germany. Tramway rails imported at Ioilo were made by 
French. German and American makers in about equal proportions. 

Port Arthur.—A consular report on the Deiren consular district 
(occupied by the Japanese) states :—The demand for electricity has 
increased from 3,310,000 kw. in 1909 to 6,020,000 kw. in 1910. and 
the number of lamps from 16.000 to 27,000. The demand for power 
in 1910 was 115.975 kw. 

Extensions of the electric tramways have been made to Sha-ka-ko, 
3 miles from the town, and through Sha-ka-ko to Hoshigaura or Tai-shan, 
а seaside resort 6 miles to the west. А line to Ro-ko-tan or Lao-hotan, 
another scaside resort about 3 miles to the south, is under construction. 


Russia.—A consular report on Vladivostock and district for 1910 
states that two local contractors have received a 10 years’ conces- 
sion to construet and run a double line of tramways (5 miles in 
length) to the eastern extremity of the town. | 

The rails are supplied by the town, and power is to be purchased from 
a central station now being built. and which will also provide current for 
lighting the streets and for general use. The rolling.stock, cables, 
machinery and all other material for the tramways and the power station 
are to be supplied Бу German firms. the poles only coming (it is believed) 
from America. 

Imports at Vladivostock in 1999 included electrical machinery to the 
value of £9,670 (compared with £3,010 in 1908). other machinery £78.121 
(£124,495), and scientific nstraments £11,755 (£36,005). 

Tae report urges the necessity for the employment of commercial 
travellers with a knowledge of the Russian language and tho giving of 
considerable credit. 

Spain.— А comvany has been formed at Almeria by Senores L. G. 
Berg. А. L. Hernández and J. S. Andrade. of Granada. for the cpn- 
struction of an electric railway between Almeria and Granada, via 
Sierra Nevada, 

Sweden.—The “ Post och Inrikes Tidningar" states thit plans 
have been submitted to Stockholm Gas and Electrice Light Depart- 
mont for ehydro-clectric g-nerating stationat Dalelfoen. at a cost of 
about £746.000. including transmission lines to Stockholm. Although 
certain legal questions concerning the scheme are still pending. the 
authorities are reported to be favourable to the proposal. 


TRADE NOTES AND NOTICES. 


«THE ELECTRICIAN" ELECTRICAL TRADES 
DIRECTORY AND HANDBOOK.—The тог: Edition 
of the Big Blue Book is READY, price 15s, post 
free In tne United Kingdom, 153. 94. The volume 
brings a great mass of very valuable statistical and 
technical data quits up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 24th. 

All branches of Electrical Enzineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been com- 
pletely revised. The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers' and 
Dealers' purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and аге now issued in a ban iy 
form. These are included in the rgrr Big Blue Book, 
making it the most complete work of the kind ever 
published. 


>>. ee ee d 


TENDERS INVITED. 


Tenders are invited for the supply to the Postmister-General s 
Department in New Sortu WaLES of 69 magneto non-multiple 
switehboards and (up to Jan. 3, 1912) for the supply of one wire- 
testing machine to the Postmaster-General's Department in SOUTH 
AUSTRALIA. ender forms and specifications muy be obtained at 
the Commonwealth offices, 72, Victoria-street. Westminster, N.W. 
See also advertisements. 

Tenders are sho invited up to Dec. 13 for the supp!y of binders. 
tapes, copper wire. g.i. wire end porcelain insulators to the Post- 
master-Generels Department in NOUTA AUSTRALIA, Tender forms 
and specifications from the Commonwe2lth Offices, 72, Vietoria- 
street, London, S.W. мое also an advertisement. 


The Education Committee of the County Borough of West НАМ 
invite tenders for installing the electric light at the Gainsborough- 
road Schools, Canning Town, E. Speciticxtion. &2., from the Archi. 
tect to the Eduestion Committee, Mr. Wm. Jacques, A.R.l. B.A., 
2, Fen-court, Fenchurch-street, London, Е.С. Tenders to the 
Education Department, 95. The Grove, Stratford, E., by 6 p.m. 
Dec. 4. 

WnEXHAM Corporation want tenders by noon Dec. 5 for supply 
and erection of a main switchboard. Specification from the Elec- 
trical Engineer, | 
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ELECTRICITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, can be obtained complete in handy book form, price 6s. 64. 
post free, or on very hard paper for rough or eonstant use, price 
8s. 6d. post free. А complete Index is included. 


а ———— әр 


DARLINGTON Corporation require tenders by Пес. 4 for a 500 kw. 
d.c. dyaam> and steam engine. Specification from the Borough 


Electrical Engineer. 

SrovRPORT Council require tenders by noon Dec. 6 for the lighting 
of the district by electricity or gas for one усаг or three years. Speci- 
fication, &с., from the Clerk of the Council. 

BrackPoor, Electricity and Tramways Committee require tenders 
by ] p.m. Nov. 29 for supp!y of a 1.500 kw. stevm turbo-alternator, 
a barometric condenser and an 800 kw. mixed pressure stes m turbo- 
generator. . Specifications from the General Manager. 


Yorkshire (West Riding) Electric Tramways Co.. WAKEFIELD. 
require tenders by Nov. 30 for 12 months’ supply of stores, including 
electric lamps, fittings, &с., cables and wires. insulating materials, 
tapes, overhead fittings, paints, &o. Schedules from the Central 
Oftices, Belle Isle, Wakefield. 

MancuesterR Electricity Committee want tenders by 10 a.m 
Nov. 27 fcr supply of static transformers and h.t. switchgear, Speci- 
fications from Mr. К. Е. Hughes. Town Hall. Manchester. 


WARRINGTON Electricity and Tramways Committee want tender 
by noon Nov. 28 for Lt. cable, — Specifiettion from the Borough 
Electrical) Engineer. 

Tenders are invited up to Deo. 5 for resistance coils, portable 
ammeters, quadruplex resistance set3, protectors and magneto 
switehboards; end up to Dec. 12 for ebonite earpieces, telephone 
cord, bronze and copper wire, Bleeck-Love cells, &c., and telephone 
material to the Postmaster-General's Department in VICTORIA; up 
to Dec. 11 for the supply of 4 naut: submarine telegraph cable to 
the Postmaster-General's Department in Hopart (TASMANIA), and 
up to Deo. 20 for the supply of one branching multiple magneto 
switchboard at Broken Hill tothe Postmaster- General's Department 
іп New Sourir Waves. Specifieations, &с., mw be obtiined from 
the Commonwealth offices, 72, Victoria-street, London. S.W. 


The Metropolitan Water and Sewerage Board, Albert-strect, 
BrisBaNe, Queensland, want tendera by noon Jan. 30 next for 
supply and erection of one, two or three complete units, eaoh con- 
sisting of power generating plant and pump or pumps to lift not less 
than 6,000,000 gallons per day. Particulars from the Seoretary, and 
forms from tlie Agont-General for Queensland. 

MoxrEvibEO (Urtcuay) Port Authoritics require tenders by 
3 p.m. Feb. 6 for supply of 13 electric cranes and 600 metres of steel 
rails. Specification (in Spanish) may be seen at 73, Basinghall- 
street, London, E.C., where a list of agents at Montevideo may also 


be obtained. 

Tenders will be received up to 6 p.m. Deo. 15 at the Stadtmagis- 
trat, Banjaluka, Bosnia, for the erection of hydro-electric plant for 
the supply of electric light and power to the town of BANJALUKA, the 
tenders to be for a plant of 1.500 H.P., capable of being increased to 
2,500 н.р., and (alternatively) a plant of 2.000 H.P., capable of being 
increased to 5.000 н.в. Specifications from the Stadtmagistrat, 
Banjaluka. (The contracts will probably be awarded to Austrian 
or Hungarian firms, but the carrying out of the works may entail the 
purchase of some matcrials abroad.) 


Tenders will be received at the Ministry of Posts and Telegraphs. 
Rome. on Dec. 12 for supply of 56.000 chestnut telegraph poles. 


The Chief Commissioner of N.S.W. Goverament Railways. SYDNEY, 
will receive tenders until noon Jan. 8 for supply and erection of four 
1.000 kw. rotary converter units. Particulars from the Electrical 


Engineer's office, 61. Hunter-street, Sydney. 


Banakok (Siam) Municipality require tenders by noon March 15. 
1912, for the erection and equipment of an electric power station of 
3.000 kw. capacity. Particulars from Мг. F. B. Shaw, Local Sanitary 
Department, Bangkok. Specification may be scen at 73. Basinghall- 

strcet, London, E.C. 


Lriezia. Municipal Council are about to place a contract for the 
supply and delivery of protected lead cables (of the total value of 
about M.100,000). Conditions of contract, &c.. can be examined at 
the Electricity Works, 14в, Eutritzscherstrasse, Leipzig. whe-e 
printed forms of tender may be obtained at М.1 each, Tenders to 


the office of the Municipal Technical Works, 80° Brihl, Zimmer 12 
Leipzig. by 4 p.m. of 30th inst. 


МАРТЕК (N.Z.) Corporation want tenders by 4 p.m. Feb, 7 for over- 


head work and supply mains power stition, ear shed and repair 
shop equipments and tramway rolling stock. 
seen at 73, Basinghall-street, Е.С. 


Specifications may be 


TENDERS RECEIVED AND ACCEPTED. 


London County Council heve reesived the following tenders for 


static transformers for new Vauxhall sub-station :— 


British Westinghouse Elsetric & Mfg. ‘Со (accptd.) £2 ^72 10 0 
isa dcs Mau sexo ew ПН dr i) 


W. Е. Burnand & € »............... ; 
Disk. е o5 s uv RAE ter eb qd Lid esa aue 3.129 ]0 Ө 
British Thomson. Houston €»... uus A055 0 0 
General Estrie uo К rri eee 2.75 C 0 
British Electric Transformer Co. нение, 2.403 0 0 
(Chief Officer's estimat +, £23,000.) 
London County Council hive alio received the following tender. for 


h.t. and Lt. switehgear for new Vauxhall sub-station. 


£5,029 18 6 


Switcher Co. (асер! бл 

Ferranti Limited оон кон Ww 4 
Siemens! Bros. Dynamo Works еее 7.449 15 0 
Tne Electric Construction (о. 1.404. 2 l 
Tne El»ctrie & Ordnance Accessories Co. .......... 8.050 12 E 
Мрака ИЕ (Ltd.) „еее в? 0 0 
КУЕЛ Ыл БАКОШ A T E 6,405 0 0 
A. Куго & Со. iius 6309 10 Ө 
Johnson & Phillips... иене 6,193 15 9 


(Chief Officer's estimate, £0,000.) 

Lowestoft Coancil have accepted the following tenders for the 
tramway and lighting depirtments :— 

L. Berger & Son, paints (schedule prices): Noble & Hoare. vacnish 
(schedule prices) : Stern, Sonneborn & Co., саг Grease, 13s. 6d. per ewt. : 
Hadtield’s, 24 rolled steel tyros, £1. 143. 94. each: Jos. Cook & Sons, 
wait? wasto, 27а. por ew i. : P. Moir, Crane & C» cylinder oil. Is. ПИР 
por gallon ; Vacuum ОЙ Co. crank chamber oil and dynamo oll, 13. 44, 
pr gallon. 

Yarmouth Council have placed an order with the Brash Co. for 
а reil grinder at £20. 

Th^ Metropolitan Azylums Board have accepted the tender (ot 
£24. 153.) of J. W. Gray & Son for alterations to the internal telephone 
system at the head office. 

Belfast Corporation have eccepted the tenders of John Spencer 
(Ltd.) for tramway poles; Geo. Webb & Sons, for w.i. poles ; end 
W. Boydell & Sons, for c.i. work. 

Hammeramith (London) Council have placed an order with the 
British Electric Transformer Co. for two 250 kw. and two 75 kw. 
transformers for £330. and eight disused transformers taken in part 
payment. 

Ashtead Council has accepted the tender of the Leatherhead 
& District Electric Supply Co. foradditional lamps for public lighting 
at £3. 10s. each for erection and £2. 16% each per annum for 
ligh ting. 

Ransomes & Rapier recently obtained a contract for the supply 
of a 15-ton electric travelling crane for the East Indian Railway Co. 

Keighley Council have placed an order with Robson & Со. for a 
coal elevator, screw conveyor and haulage plant at £376. 

Smethwick Council have accepted the following tenders : — 

W. Sisson & Co.. 120 kw. steam dynamo (Sisson engine), £707 > Brottsh 
Thomson- Houston Co.. three-phase switchboard, £104. and two motors 
£55; H. W. Ludlow, wiring £343, and fittings and lamps £203. 

Battersea (London) Council hive placed an order with Whipp & 
Bourne for four circuit -breakers at £33. 17s. 

It is stated that the General Electric Co. (U.S. A.) his secured a 
contract of the value of £500,090 for electrical generating pluit for 
the Panama Canal. 

Auckland (N.Z.) Council hive accepted the tender of Noves Bros. 
for underground cables (£10,730) and overhead cables (£546). and the 
National Electrical & Engineering Co. for feeder pillar boxes (£280. 63. ) 

Gisborne (N.Z.) Council hive accepted the tender of the General 
Electric Co. for electrical plant. switeliboards and motor pum эз, 

Wellington (N.Z.) Council have accepted th? tender of the General 
Electric Co. for the supply of Osram lam ps. 

Homopolar Machines.—We give аз an item of interest a note we 
have received thet, аз a result of the exhibit of Homopolar michines 
atthe recent Electrical Exhibition at Olympia. and the advertise- 
ments issued by the makers, orders hive resulted for plating turbo- 
dynamos running at speeds up to 18.000 r.p.m. 

Commonwealth Contracts.—The Australian Postmaster-General’s 
Department have accepted the following tenders : — 

Victoria.—Callenders Cable & Construction Co. 5 miles lead-covered 
paper-insulated telegraph cable, £236 per mile; W. T. Heuleys Yele. 
graph Works Co., wire, £3,404. 153. ;. Automatic Telephones (Austra. 
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lasia), automatic switchboard, £14,203; T. К. Stennes, motor-generator 
and accumulators, £450. ds. 10d. ; Mills & Co., 21.120 glazed earthen- 
ware four.duct conduits, 2s. 2d. each ; Gibbs, Bright & Co., 55 tons h.d. 
copper wire, £68. 9s. per ton. 

EL Mfg. Co. 70 miles tinned copper wire, 
£2. 19s. Gd. рог mile: W. T. Henley s Telegraph Works Co., 90 miles 
twisted pair wire, £22 “per mile, 80 miles ditto, tinned annealed copper. 
£17. 7s. 6d. per mile, and 20 miles tinned copper wire, £8. 43. 6d. per mile : 
Brabant & Co., 60 miles single bridle wire, £5. 16%. 64. per mile, and 
14.000 jointing sleeves; Jas. Paton & Co., 1.700. wall telephones, 
£2. Ils. 6d. each, 200 wall magneto sets, £2. 165. cach, and 250 table tele- 
phones, £2. 13s. 3d. each. 

New South Wales.—Western Electric Co., 3.000 fuses, 9d. each. 


Government Contraets.— Tho following contracts were placed by 
British Government. Departments during October :— 

Adiniralty.—Wdison & Swan. United Electric Light Со. and General 
Electric Co., incandescent lamps. 

War Office.—Jas. J. Hicks and Short & Mason, magnetic compasses ; 
J. B. Saunders & Co.. overhead conductors, with supports, &c., for electric 
Jighting at Bordon Camp. 

India Office. — 'udor. Accumulator Co., batteries; «е. ; Siemens Bros. 
& Co., cable ; Veritvs Ltd., fans ; Laurence, Scott & Co., generating sets ; 
Bullers Ltd.. EU tors, &c. ; Lancashire Dynamo and Motor Co., motors, 
oil engines, Pecl.Conner Telephone Works, telephone sets, trans- 
mitters, &е. ; А Elliott Bros.. electrical apparatus. 

Crown Agents for the Colonies.—Tyer & Co., train tablet instruments ; 
F. 8mith & Co., copper wire. 

General Post Officce.—. Johnson & Phillips tribuni fuse boards and 
paper core cable ; British L. M. Ericsson Mfg. Co.. heat coils. protectors, 
telephones, plugs, switehboards, bells. and крот repairs ; British 
Insulated and Helsby Cables, tlexible cords, switchboards, bronze wire. 
i.r.. vuleanised wire and cable and local telephone exch: үш equipment ; 
Western Electric Со... switehboards and paper core cable ; Siemens Bros. 
& Со... generators, paper core cable and dry cells ; jutcrnatiunil Electric 
Con protectors, бе. ; W. Maxwell & Co., telephone bells; Spagnoletti, 
Ltd., telephone bells: London Electric Wire Co. and Smiths, flexible 
cords and bronze wire ; Shropshire Iron Co, and T. Bolton & Sons, bronze 
wire ; National Telephone Co., telephone repairs > Peel-Conner Telephone 


Works, transmitters; Telegraph Construction and Maintenance Co., 


submarine cable: Beecroft and Wightman, casing and covers : Gimson & 
Co. iron castings ; Cardiff Alkali Co., chloride of ammonia ; Waterlow & 
Sons, Morse paper coils: С. MacIntosh & Co., flameproof wire; Craig & 
Paton, electric lighting at Belfast Head Post Office. 

BUSINESS NOTICES. 

Messrs. Siemens Bros. & Со. (Ltd.) give notice thet as the grester 
port of the company’s staff at Caxton House is being removed to now 
offices at Woolwich Works, all future communie:tions relating to the 
following branches of the company’s business should be addressed 
to the company at Woolwich: Insulated wires and cables, Telegraph 
and telephone apparatus, Line materials, Measuring and testing 
epparatus, Batteries, Railway signalling, Publications and Accounts, 
The posta! address is Siemens Bros. & Со. (Ltd.), Woolwich, Kent ; 
telegrams: ‘ Siemens Woolwich `; telephone: City 6.400 (7 lines), 


Мг. W. Walter Hughes informs us thet he hès terminated his con- 
nection with the British Westinghouse Electric & Mfg. Co.. extending 
over 12 years. and will (in conjunction with his associates) henceforth 
devote his time to private practice as an electrical, mechanical and 
mining engineer. specialising in mining equipments. 

Previous to his connection with the Westinghouse. Company, Mr. 
Hughes was engineer to Messrs. Crompton & Co.. and later, manager for 
that firm in Cardiff. Mr. Hughes’ headquarters, to which all communi- 
cations should be addressed. wih be 5 Dowgate-hill, Cannon.strect, 
London, E.C.. with branch offices at Cordiff and Swansea. His many 
friends will wish Mr. Hughes every success in his new enterprise. 

The business of the J.-L. Mfg. Co. (Ltd.) (in liquidation) his been 

acquired by the Submersible Motors (Ltd.), апа Mr. T. А. L. Reed 
Cooper becomes managing director of the latter company. We are 
informed that the name of the company will be altered to “ Sub- 
mersible & J.-L. Motors (144.).” 
з Wm. Petitt Brooks and Arthur D. White. electrical and mecha- 
nical engineers, 10, Maclise-road. West. Kensingten. London, W.. 
have dissolved partnership. Debts by Mr. Brooks, who continues, at 
the same address, as Brooks & White. 

Harry M. Ashton and Martin А. Shepstone. electric light. and 
power contractors, &c., 183 and 185. Above Вог. Southimpton, have 
dissolved partnership. Debts by Mr. Ashton, who continues as 
Н. M. Ashton. 

Wm. Hughes апа Albt. Whiteley, ИЙ епріпеета, 2, Back 
Clement-strect, Llandudno, have dissolved partnership. 

Chas. А. Slater and Dudley E. Batty, mechanical and electrical 
engineers, &c., Bridge-street and Market-square Hitchin. have 
dissolved partnership. Debts by Mr. Slater, who continues as 
Slater, Batty & Со. те 


Sale by Tender.— Particulars and conditions of sale are now ready 
in connection with the sale by tender by Messrs, Wheatley Kirk, 
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Price & Co.. 46. Watling-street, London, Е.С. (and of Manchester 
and Newcastle-on-Tyae). of the leasehold buildings. plant, machinery, 
&c.. office furniture and fittings. tools and utensils, fixtures, stock, 
stores and working process. goodwill, patents ( British and colonial), 
jigs. &c.. of the Beck Flame Lamp (Ltd.). at Hayes, Middlesex, all as 
a going concern. The particulars show that the works are pleasantly 
situated near Hayes village upon the train route from Uxbridge to 
Shepherd's Bush. They are supplied with electric current for both 
power and lighting. gas and water are laid on, and telephonic com- 
munication is established with the local exchange. . Tenders have 
to be sent in to Messrs. Wheatley Kirk, Price & Co. not "HE thin 
noon of Nov. 30. See also an advertisement. 


Patent Development.— The proprictor of patent No. 26, 590/1903, 
for '* Apparatus for generating and utilising h.t. alternating current 
for the ignition of explosive mixtures in internal combustion engines,’ 
desires to enter into arrangements for exploiting same in this 
country. Applications to Messrs. Haseltine, Lake & Co., Chartered 
Patent Agents, 7 and 8, Southampton-buildings, Chancery-lane, 
London, W.C. 


Christmas Presents.—A business which has been eesnik con- 
ducted for nearly 120 years may reasonably be expected to comoly 
with any ordinary demands from its clientele. This is the position 
with Westerton’s Select Library, et 43. Knightsbridge, London. 
S.W. (a few doors from the Hyde Park Corner station of the Tube 
Railway. and easy of access by two out of three of the motor buses 
plying in the London streets). Christmas timeand th» four or five 
weeks preceding are great times at Westerton’s, and this season -a 

speciel effort, we learn. has been made to cater for an ever increasing 
number of customers. A recent visit showed us an extensive rong 
of articles suitable for gifts. and we eannot do more (nor less) than 
recommend our readers to give this readily accessible establishment 
an opportunity of supplying their varied needs. . All tastes are 
catered for, and the selection is one of the largest in London. ' 


BANKRUPTCIES, LIQUIDATIONS, &e. ` 3 


The first meeting of creditors of Wm. Н. Howard (lately trading as 
the Holborn Electrical Co.. at Feetherston-bldgs.. London. W.C.) 
took place lest week. — Liabilities, £502. Assets (consisting of book 
debts). £78. | 

Claims egainst Tmeson, Finch & Со. (Ltd.) by Dec. 23 to Mr. 
Т. В. G. Rowland. Victorie-baildings, Stockton-on-Tees, 

The J. L. Manufacturing Co. (Ltd.) is being wound up voluntarily. 
end the undertaking is being sold to Submersible Motors (Ltd.). 
Мг. W. Lewis White, 85. Gresham-strect. London, E.C.. is liquidator. 
А meeting of creditors will be held at 85. Gresh:m-street. London, 
on Nov. 27. 

In the bankruptcy of W. В. N. Gard. electrician. lately trading as 
the Orchard Electries] Works. Orchard-strect, Canterbury. the first 
meting of creditors will teke place on Nov. 27 at H. Bedford-row, 
London. W.C., and the publie examination on Nov. 28 at the Court 
House. Half Acre, Brentford. | 

A dividend is to be paid to creditors of Power Accessories (Ltd.). 
and claims are to be sent to Mr. К. P. Hutton, Rolt.street., Deptford, 
London. S.E., by Dec. 6. HD б nd 


> 


PATENT RECORD. Ess. 


APPLICATIONS FOR FATENTS. ` 


Norte. —The wndermentioned Applications (except those marked t) are mol open to | 
public inspection until after acceptance of Complete Specifications. Those marked * ar 
open for inspection 12 months after the date attached to them, 1] they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators ` 
of inventions, When complete Specification accompanies application, an asterisk is affixed, 


October 16, 1911. : * 

Telemotor ar paratus. 

Controlling electrical and physical instruments. 

22,752 SmitH. Cooking stove (саз or electric). 

22.757 SIEMENS Bros. Dynamo Works. (Frederick E. TFrurp. India.) EE of 

alternating-current macninery and means therefor.* 

22,759 KNowrEs. Electrolytic apparatus. 

22.771 Leurs. External contact electric bell-push. 

22.779 Gast. Electric Ivhts.* 

22.799 WADSWORTH & PRIDHAM. Trolley-heads for overhead electric tramways. 

22803 SIEMENS Bros. & Co. (Siemens & Halske Akt.-Ges.. Germany.) Calling-circuits 
for automatic telechone systems. ® 

22,804 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., 
d»vic?s for telephone systems." "y 

22.805 Siemens Bros. & Co. (Siemens & Halske Akt.-Ces., Germany.) Subscriber s 
instrument 521 for automatic telephone exchange." 


O:tober 17, 1911. 
22.844 Нат. Sprine clip totally enclosed safety hand-renewahle fuze. 
22.858 MITCHELL & С-юрЕк. jointing and bording between lead-ccvered or lead- 
covered and armoured electric cables and cast-iron, wrought-iron or mild steel 
sleeves or joint boxes, 
22.890 Frost. Electric current-eeneratine and motive-power machine, 
22.895 Terry & TC wrnsEND, Electrical switches.* 


22.738 McLeon. 
22.749 RECORD. 


Germany.) Selecting 
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22414 NEVI н. 
22948 Th wi» ч. сМ ac 
many) Annuncators for Fb otels and the hke. 


Cetober 18. 1911. 


22 983 Веттї<н DisctaTED & НЕ:5ВҮ CABLES. Aitken, CcOPER & REBMINGTCH. Inter- 


communi. ation teler hone systems 
22987 С:АККЕ. Dvname-elrecetiie machines 
muse Siviiex Corris & Зіккетт. Ebctnce-lieht Ёге, 
2242 М чн т. Electrical heatin. devices, (12/11/10, France.)* 
23.015 Parsins& Law. Оупато-. 1. сїпс machinery. 
Cetober 19. 1911. 
230% В. sp Contro'hine of electric motors 
23118 NasH & Wes:ERN EtiFctRIC Co. Тее: hone transmitters, 
23122 Wait. Салк at; aratus for teler hoa ss. 
23,134 Heras. System of mountine the supports of incan 'escent lamp filaments.’ 
е, Cc*ot er 20. 1911. 
. 23 162 Seite £O х. Electrical swatches or contact mixe-and-break devices, 
23172 Srevens. Field telet Fore and teleyrarh set. 
23150 Backer. Mettoisot heatire rooms Бу elcctricitv. 
25 195 С. кк. Imitation X-ray jllusion. 
23.191 NicHctscewN. Electric vibrators. 
Cctot^r 21. 1911. 
73.251 M srisen. бота?” Battery electrode. * 
222-5 Maxis, Construction ot electrical accumulator. ® 
23.253 $-н:ЕҒЕКЗТаІм. Waryirne the inductance of electric circuits. 
divided ap Baton on 12,978 11.30 5? 
21.284 Оон: лген Ges м.в.Н. Connections for hehtine metallic vapour lamps. 
(22 10 19. Сегталу. i* 


(A idition to. and 


. 1999 SPECIFICATION, 
24.583 WiiLis. Telephone receivers. (28 10 28) 
| 1919 Sr FciFICATIONS. 
23787 Herre Automatic rever ine starters for electric moters. 
23 750 МА КЕРУ. Devic: for maxing ord: rary clecks reliable electric alarms, 


23 347 Penner. Electric time-aiarm apparatus. 
24143 Sancpe? — Hict-freqiencv electric arparatus. (Convention date not granted) 


24 272 Кич. v. NEgC HAM & Еувезне: & Vio ces. Armatures particularly aplicable 


to macnets tor vikratine diarbraerns. 

24475 Moser. & КАШ 1855 Evectric Traction Со. Insulating fittings for overh^ad 
electric traction Sy items. 

24511 R senepses. Vanatle-speed direct-current electric motors. 

24611 Tayn R. Automatic instantaneous switches for alternating and direct current 
C. foul S. 

27.119 Е: Етснек & CaTRHOCUvzE,. Methods of starting electrical induction motors. 

27401 НокуАтн. Incandescent electric lamps. 


1911 Si ECIFICATICNS. 

72 Всзсн. Contact rins for interrupters tor electric circuits. (11 2 10) 
1,52 OFFICINE DI Vittag РЕЗСЗА AGNELLI & Co. Sparkine plue. (25 б 10.) 
2268 TH MAS GREEN & Son & КнсгЕ$. Anchorine tramway and the like rails. 
26086 FISHER. Transmittine senals electrically throueh conductors. (3 2 10.) 
3.404 Cuirt Macnetiz compasses. (Coenate Arylication. 13.203 11.) 

3.452 M:BERTY. Automate telephone system selectors. (10 2 10.) 
3746 Le мато,  Erctric lamp holders. 
5166 ВТ.-Н. Co. “С.Е. Coe) Insulating matenal. 
5569 Ges рив ЕПТЕКТЕ TECUNISCHE lspcesTEIE.. Electric conductors. (28610) 
5.679 HarHos*N.  Hut-motors for electrica'ly-propelled automobile vehicles. (12 3 10.) 
6.147 HartMann & Braun Акт.-СЕѕЅ. Push-button electric switches. (002 4 10.) 
6.082 TuowrsoN. (Ges. fur Drantlose Telegraphie). Production of ekctrical oscilla- 
tions by dircct current. 
7.067 Teo"sEv. X-ray tube. 
7.076 Too sey. X-ray tubes. ] 
7645 В ua: APTE, Safety interruptor ОЮ” el-ctric tramways with overhea tine. 
8.032 Strecow. Electricity meters accordine to the Ferrans principle. (70 3 10. 
Addition to 21.240 10.) 
8933 Ѕ;РЕІ у. Indicatine devices for electrica! m ajuring Instruments. (30 3 10.) 
5011 К. cer; Electric alarm sinal 
19 043 Mackenzie. tAmor.can Transmitter & М. Co. Teleeraoh transmitters. 
11.132 Csowr & Beitish L. М. Ertcsooxn Mra. Co. Telephone traiimitters, reca ers 
or like devices. > 
11.410 Sykes InrextecKine Ясна Co., Sykes & Jackson. Contro! of traffic on 
ra'lwaz. 
11.740 SuEggH v.  Electromacneticaily-orerated collectors for electric railways. 
11.323 Sikausg & CHAMBERLAIN &  H.oKHAM. Стр. Prepayment mechanism for 
electric, eas, and hke meters. 
12319 Soc. Avion. pgs ETABLISSEMENTS Lacour-BERTHIOT. 
12.802 AKUIEROCLAGET SVENSKA МАГЕМОСН | AM NITIONSFABRIKEN, 
chanism of automatic fire-arms.. (30 5 10.) 
13623 $7нАЕЕЕЕЕ. Ат propeller driven by electric motor. (2 7 10.) 
13.832 Desusa, Electric creuit controlline devices. (10 6 10.) 
14.127 Siemens Ве‹ 5. Dynamo Works. (Siemens Schuckertwerke Ges) Arc lamps. 
14.222 MitetH. Electrically-heated vessel. 
14704 O:cers. Or таит? orcontrollinc electric switches and the iik- from a distance. 
14.979 Bache. Exrpernmertal apparatus for intuit.ve electric instruction. 
17.142 САРЕ: ЕКЕ. Electromaesnetica!ly-operated switches. (2 8 10.) 
17.208 Siemens Buc 5. & Со. (Simens & Halske Akt.-Ges.) Current transformer for 
hich voltares. 
17.48] Scuarrer. Electrical contact device: for use with moving conductors. (6 8 10.) 
20.974 Inric & Gavan 1 во. „то, Dynamo-electric generators. (Divided Application 


on 28,754 10. 2,5.) 


Telemeters. (23 5 10.) 
Brecch-bolt me- 


COMPANIES' MEETINGS AND REPORTS. 


d 
BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.)— For the yea" 


ended June 30 the gross receipts show an increase of $1,323,028 (or 43 per 
eent.) and the net earnings (including income from investments and sub- 
sidiaries and after charging renewals) show an increase of $369,521 (34 
percent.) over the preceding year. From June 30 up to Sept. 30 last 
there was a still further increase in gross earnings of $401,783 (45 per 
cont.) and in net earnings of 863.282 (17 per cent.). During the period 
under review, an exceedingly large sum of capital has been involved in 
various works and extensions under construction, and has consequently 
remained unremunerative. After providing £76,136 for renewals main- 
tenance and writing £10,000 off old steam plant, and adding £2,183 to 
capital amortisation fund. the net profit for the year amounts to 
£281,126. Is. 3d.. which with £5,606. 163. 14. brought forward. makes 
£286,732. 17s. 44. Deducting the interest on debentures and debenture 
stuck, the dividends on the preference and ordinary stock for the June 


(Gray Nanonal Теа Моктау h Co. Ч 5) Electric золі mechanisms. ® 
rAz! -Gs Mix & Genest. Telechon und Telewrathen Werke, Ger- 


half-year, the balance мак £95,062. 63. 24. Toe directors recommend 


payment of a dividend on the deferred ordinary stock at the rate ofS per 
cent. per annum for the six months to June 30. making S percent, for the 
year, £26,472 being transferred to reserve, and £6,500 carried. forward. 
There are 233-65 miles of track open, against 141:65 in 1910. hie 
number of passengers carried during the vear was 46241. 448. an inerease 
of 12.064.044. and the number of N c.p. lamps in use at June 30, 191]. 
was 563.542, an increase for the vear of 124.227. Considerable progress 
has been made with the construction of the dam at Coquitlam, an under- 
taking which is the largest of its hind in Canada. This dam, when com. 
pleted, will be 90 ft. high, and contain about 554.000 eubie yds. of earth 
work, and by its means the level of Coquitlam Lake will be raised Go fi., 
rendering 24.000 million imperial gallons of water storage available for 
power purposes. The enlargement of the tunnel between Lake Coquit- 
lum and Lake Buntzen, which has been in progress during the past two 
years, has been successfully completed. There is at present. being in- 
stalled at the power house a third 10.00) нур. water wheel which, it ts 
hoped, will be ready for operation in December, bringing the capacity of 
the раш at the power house пр to 42.000 H.P. Plans are now being 
prepared for a large extension of the power house and the provision of tv o 
new 15.000 н.в. turbine units. In addition. the company have т pro- 
gress an extension of the auxiliary steam plant, which has been provided 
for temporary breakdowns on the transmission lines, bringing the capa- 
city of the steam plant up to 12.009 Hop. Plans have now been filed vath 
the Government for the construction of plauts for the utilisation of the 
company’s water powers at Lillooet and Jones Lake. Chilliwack, On 
Vancouver Island the inst lation of a water power at Jordan River has 
heen satisfactorily completed. and there should shortly be available a 
sufficient quantity of power to meet the increasImy dem inds of the City 
of Victoria and district. ‘ihe company his commenced the construction 
of a line of about 20 miles in length from Victoria through the fertile 


Saanich Peninsula. 


BULLERS (LTD.)—' The directors’ report for the vear ended July 31 
states that the volume of trade has been maintaiae 1, but competition 
ix still very кесп. Theo order books are very full at present and pros- 
pects are brighter. Large extensions have been completed at the 
Hanley works and it is probable that further extensions will have to 
be made. During the year one of the managing directors visited 
Canada on behalf of the company to investigate the possibility of 
extending their trade in that country. The buildings and plant and 
machinery have, as usual, been kept in a state of efficiency out of 
revenue, The accounts, after paying directors’ fees and managing 
directora! salaries, show n protit of £9,629. 34 6l., which with 
£453. 18s. ld. brought forward, makes a total of £10,083. 13. 7d. 
Preference interest (£7,500) has been ри@, leaving а balance of 
£2,533. 1з. 74. The directors propose to place £2,090 to reserve and 
to carry forward £583. Is. 7d. 


CORDOBA LIGHT, POWER & TRACTION CO. (LTD.)- At the meeting on 
Wednesday the chairman (Str уния Courtenay) said that they might con- 
gratulate themselves upon the results shown. as the prowress had been 
satisfactory. The profit for the vear was £19,900, and the dividend was 
4 per cent. They hoped that after the construction work of the sub- 
sidiary companies was completed they should be able to report further 
substantial progress. The progress made with the Calera works con- 
tinued to be satisfactory. The Calera hydraulie station, transmission 
lines, transformer station and other works incidental thereto would cost 
considerably less than was orginally estimated. The growth of both the 
lighting and tramway businesses had required. further extensions of 
plant, for which they had raised the funds by means of the promissory 
notes. As regards the construction of the tramways they were now 
approaching the completion of the programme covered by their new con- 
cession and should shortly have the whole 29 miles converted. ‘The 
operation of that part which was in service was quite satisfactory. Not. 
withstanding the comparatively small amount of track which had been 
open. the difficulties with regard to power and the continuance of horse 
service on certain routes, the net receipts of the tramways company for 
the six months to Sept. 30 last showed an improvement of 161 per cent, 
over those of 910. 'Рабу hoped to complete the electrification soon, 
and to suppress the horse traction entirely. 194 miles were now open for 
publie service by electric traction. 


MANAOS TRAMWAYS & LIGHT CO. (LTD.)—The directors’ report for 
the year ended April 30 states that the profit was £30,431, сстраге 
with £18,978 for the previous vear. After providing for London ex- 
penses, &с., and debenture interest (£17,981: the balance is £12,416, 
added to £1,582 from last account. The directora recommend that 
£10,520 be transferred to accident, contingencies and general reserve, 
leaving £3,5C9 to be carried forward. 


PROVINCIAL TRAMWAYS CO. (LTD.)—Mr. А. Beattie. who presided 
at thy meeting Dist week, said the past year had been one of the best in 
the history of ths company, the only year which was better being 1907. 
The money they had received had been spent tn electrifying all their 
tramways, and it had been expended so well as to give them the highest 
earning powers. All over theirsystem the valuations and rates had in- 
creased. In one place it was 100 por cent. more. И was marvellous how 


some tramways were able to pay at all. 
RICHARDSONS, WESTGARTH & CO. (LTD,)—The report of the direc- 


tors for the year ended Aug. 25 states that after maintaining the buildings 
and fixed and loose plant at a cost of 17.401. 17s. 4d.. and paying the 
establishment charges of the company’s works, there was a loss of 
£6,475. Is. 2d. In addition, the year's interest on the 4} per cent. per- 
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petual debenture stock (15.750) and directors! fees (£2,500) have to be 
provided, leaving a debit balance of £24,725. 1s. 2d. The directors attri- 
bute the manufacturing loss to the protracted shipyard dispute, unpre- 
eedented competition and some unremuncrative contracts, It is stated 
that "jn the interests of all concerned in the industry, it is imperative 
that some scheme of mutual co-operation should be formulated, in order 
to arrest the present unnecessary wastage of capital.” With the object 
of standardising manufacture, the marine engine departments of the 
three works have been placed under the control of one managing director, 
and in future " Richardsons " engines, embodying the highest chiss of 
design, material and workmanship. will be manufactured as a standard. 
Vos work on hand exceeds £500,000, which closely approaches the maxi- 
mum reached at any previous tine in the Company's history. and pro- 
vided no strikes occur. there is every reason to expecta gradual improve- 
ment in the position. During the уеаг Мт. Y. Richardson and the hon. 
М. Furaess resigned their seats on the board. and Adm. Sir А. L. Douglas, 
G.C.B. G.C.N.O.. and Mr. J. Esplen were appointed to fill the vacancies. 

BRITISH ELECTRIC TRACTION CO. (LTD.)—O0n Wednesdiy а sores 
of meetings of the various classes of shareholders wer? held to consider 
the scheme of capital re-arrangement recently agreed to. The chairman 
(Mr. Garcke) said that since the meeting on Nov. 3, they had been advised 
to hold new meetings in view of the material alterations contained in the 
amended scheme. For the present scheme they had received proxies from 
1.200 shareholders in favour of it and only one against. It was proposed 
to convert their various classes of shares into stock, and also to convert all 
the unissued capital int» ordinary shares, but with full power to the com- 
pany to issue them with such rights as regarded dividend as might be 
determined by special resolution. The resolutions were agreed to at all 
the meetings. 

RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO. (LTD.)—A special 
meeting will be held on Dec. 8 to authorise an increase of capital from 
$40,000,000 to $50.000.000 t» provide capital for extensions of plant. 
Фе. [tis stated that owing to the growth of the company’s business, the 
present consumption of power has necessitated an increase in the Rio das 
Lages power station, and work is now under way for the installation of 
two additional generators of 16.000 н.р. each, but this inerease will not 
be sufficient to meet the power requirements within a few years, and 
consequently (he company proposes to divert into the basin of the Rio 
das Lages the flood waters of the River Рїгаһу, for which it holds а con- 
cession from the State of Rio de Janeiro under а contract made with the 
stato in T996. This diversion will provide an additional supply of water 
sufficient to develop 50,00 н.в... which will enable the capacity of the 
power station at Вю das Lages to be increased to 103.000 н.в. when tho 
growth of business requires it. 


NEW COMPANIES, STATUTORY RETURNS, MORT- 
GAGES AND CHARGES, &c. 


NEW COMPANIES, 


COVERWELL (LTD.) (118,596.)—Reg. Nov. 15, capital £500 in £1 
shares, to curry on the business of manufacturers of the non-conducting 
material known as ‘‘Coverwell.” Private company. Reg. office: 20, 
Tothill street, London, S.W. 


ROMOLITE (LTD.) (118,626.)—Reg. Nov. 16, capital £1,000 іп £1 
shares, to carry on the business of electricians, electrical engineers, 
manufacturers of and dealers in electrical machinery, &c., and to 
acquire und turn to account any invention relating to the production, 
treatment, manufacture and use of metallic substances, filaments, 
electricity and any apparatus thorefor. Private company. First 
directors: J. L. Elliot and A. Bonnin. Rog. oftize: Capel House, 
New Broal-street, London, Е.С. 


WILLIAM WALKERDINE (LTD.) (118,588.)—Reg. Nov. 14, capital 
£15,000 in £1 shares (2,000 preference), to take over the business of 
general contractors for builduga, railways, roads, tramways, electri- 
city and gas works, &c., carried on at Derby, London and Bristol as 
William Walkerdiue. Private company. First directors: W. Walker- 
dine (permanent manager), Н, W:lkerdino, G. Allen and W. Н, Walser- 
dine, Reg. ottice: 57, Bridge-street, Derby. 


STATUTORY RETURNS. “ 


CLEVELAND & DURHAM ELECTRIC POWER (LTD.)—According to 
return to Oct. 10 the capital is £700,099 in £1 shares (330,00) pre- 
ference). 333,705 preference and 157,60) ordinary shares taken up. 
£1 per share called up on 331,935 preference and 79,058 ordinary. 
£411,003 paid. £80,302 (except £6. 5s. paid in cash) considered as 
paid on 1,770 preference and 73,532 ordinary. Mortgazes and charges : 
£312,000. 


DICK, KERR & CO. (LTD.) —In the return to Oct. 12 thecapital is given 
as £650,000 in £1 shares (350,009 preference). 305,000 preference and 
260.020 ordinary shares taken up. £265,000 paid on 255,000 preference. 
£300,000 considered as paid on 250,000 ordinary and 40,020 preference. 
Mortgages and charges: £252,630. 


ELECTRICAL & ENGINEERING SUPPLIES CO. (LTD.) — Return to Sept. 
12 gives capital as £1,000 in 950 preferred ordinary shares of £1 each 
and 1,000 deferred ehares of 1s. each. 610 preferred ordinary and 
1,009 deferred shares taken up. £1 рег share called up on the pre- 


ferred ordinary and 1з. on the deferred. £660 paid, Mortgages and 
charges: nil, 


FOSTER ENGINEERING CO. (LTD.)—Capital in return to July 10 is 


£45.000 in £1 shares. 41,350 shares taken up. £1 per share called up 
on 16,850 and 15s. per share on 11.509. £25,475 paid. £13,0C0 con- 
sidered as paid on 13,000 shares. Mortgages and charges : £7,250. 


HALIFAX & BERMUDAS CABLE CO. (LTD.)—In return to Sept. 27 


capital is £50,000 in £5 shares. All shares taken up. £50,000 con- 
sidered as paid. Mortgages and charges: nil. 


IMPERIAL TRAMWAYS CO. (LTD.)—Return to March 9 gives capital 


аз £400,009 in £10 shares (20,000 preference). АП shares taken up. 
£10 per share called up on 10,000 ordinary. £102,009 paid. £390,090 
considered as paid on 10,000 preference and 20,009 ordinary. Mort- 
gages and charges: £200,000. 


NALDER BROS. & THOMPSON (LTD.) —In return to Nov. 8 capital is 


£22,500 in £1 shares (10,000 preference’. 8,256 preference and 11,125 
ordinary shares taken up. £9,381 paid on 8,256 and 1,125 ordinary. 


£10,000 considered as paid on 10,000 ordinary. Mortgages and 
charges nil. 


MORTGAGES AND CHARGES. 
BECK FLAME LAMP (LTD) (In liquidntion.)—Mortraze, dated 


Nov. 6, 1911, to secure £500, charged on certain patents; leasehold 
messuage and premises at Hayes, Middlesex, and company's under- 


taking and other assets, including uncalled capital Holder: C. W. B. 
Bridson. 


ENGLISH ELECTRICAL CO. (LTD.)— Issue, on Nov. 7, of £1,000 deben- 


tures. part of a series of which particulars have already been filed. 


MUNSTER ELECTRIC LIGHTING CO. (LTD.) (Charges created by 
receiver.— Four mortgages, dated Oct. 23, to secure £250, £250, £250 


and £50 respectively, charged on company's plant, machinery and 
electrical equipment and undertaking at Fethard and Callan, Ireland, 


Holders: J. Hunter, J.P., В. H. Bindloss, J. W. Jones and A. Henderson. 
UNITED LIGHTING & MAINTENANCE CO. (LTD.)—Particulars of £500 


debentures, created Nov. 10, has been tiled, whole amount being 
now issued. Property charged: Company's property, present aud 
future, including uncalled capital. No trustees. 


RECEIVERSHIPS. 
BRITISH TUNGSTEN LAMP CO. (LTD.)—H. Lonsdale, 26, North John- 


street, Liverpool, ceased to act as receiver or manager on March 20 
last, (Notice filed Nov. 13.) : 


GEO. BAILEY & 80NS (LTD.)—Notice of appointment of B. Kidson, 


Lichfield.street, Wolverhampton, C.A., as receiver or manager, on Nov. 


6, under powers contained in mortgage debenture dated May 23, 1911, 
has been tiled. 


T. F. SYND. (LTD.)—Notice of appointment of J. М. Davies, jun., 46, 


Queen Victoria-street, E.C., as receiver and manager, by order of Court 
dated Oct. 20, 1911, Баз been filed. 


CITY NOTES. 


[e шаша 


MEMORANDA (Nov. 25).—Bank rate 4 per cent. (since Sept. 21, 1911.) 
Price of silver, 26d. per oz. Consols 78; —783 for money and for 


account. Consols Pay Day, Dec. 1; Stock aud Shares Continuation 


Days, Nov. 2; and Dec. 12; Ticket Daya, Nov. 28 and Dec. 15; Pay 
Days, Nov. 29 and Dec. 14; Mining Shares Carry Over Day, Nov. 21. 
Priogs or Mretats (London).—Copper, cash, 58} ; three months, 59} 
Lead, English, 164—164 ; Foreign, cash, 158 —16 ; threo months, 
194—159. Spelter, 26; —26;. Tin, English, 1974 —199,; Foreign, 


cash, 198; three months, 1881. Jron, Cleveland, cash, 48/-, three 
months, 48/104, 


BAHIA TRAMWAY, (LIGHT & POWER CO.—The earnings of this com- 
pany in October were £13,367 (increase £408) Aggregate from 
Jan. 1, £131,657 (increase £14,138). 

CHARLEVILLE ELECTRIC CO. (LTD.'—At the recent statutory mecting 
the chairman (Mr. J. В. Daly, J.P.) stated that the directors had every- 
thing possible to expedite the erection of the generating machinery at 
the electricity works. 

_ CONSTANTINOPLE TELEPHONE CO.—During the week this company 
invited subscriptions for 60,000 ordinary shares of £5 each. 

MADRAS ELECTRIC TRAMWAYS (1901) (LTD.) — This company's trathe 
receipts for the fortnight ended Nov. 15 were R.21,315 ‘increase 
К.1,705). Aggregate from Jan, 1, R.466,003 (increase R.39,499). 

MONTREAL STREET RAILWAY CO.—Thc gross earnings for the year 
ended Sept. 30 showed an increase of $122,749 (or 9-71 per cent.), the 
operating expenses $224,505 (9:14 per cent.), and the net earnings 
$198,245 (10:45 per cent.). The gross earnings continue to show satis- 
factory increases. The ratio of expenses to gross earnings is 56°12 
per cent. against 55:41 per cent. 

MCRECAMBS TRAMWAYS CO.—The accounts for the year ended Oct. 
51 show an available balance of £946. The directors recommend pay- 
ment of a dividend ot 2 per cent. . £250 is to be placed to reserve and 
£255 carried forward. 

VENEZUELA TELEPHONE & ELECTRICAL APPLIANCES CO. (LTD.)—The 
accounts for the year ended June 30 show (after providiug for debenture 


interest, &c.), а net protit of £550, increasing the credit balance brought 
forward to £5,855. 
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thus exteuding certain advantages long ago 
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As will be seen elsewhere in the present issue further 
meetings of Local Sections have been held to discuss the 
proposed new Articles of Association. The opinions ex- 
pressed at these meetings have been rather decisive, which 
we think in some respects is unfortunate. It is easy to form 


‘The Bill of the I.M.E.A. 


THE Incorporated Municipa! Electrica] Association have 
in the 


NOTES. | The Local Sections and the New Articles. 


at length decided to move, and to move rapidly, 
promotion of a Bill to confer further powers upon Local 


Authorities working under the Electric Lighting Acts. 
i a strong opinion on questions if the opposite view is not 


Although the Bill has been read a first time it is evident 
that the present attempt must prove futile, owing to the | heard or well discussed, and we fear that if the Council run 
short time that remains of the present session. We pre. | counter to such resolutions the Local Sections may feel 
sume, therefore, that the immediate object is to direct | aggrieved; whereas if such points had been thoroughly dis- 
attention to the subject. The full text of the Bill will be | cussed with the representatives of the Council such resolu- 
found set out in another column; but briefly it may be said | tions would probably have been modified. By this we do 
that the Bill provides powers to sell, hire and fix wires and | not mean to suggest that there is not room for much im- 
fittings, xo run showrooms, to charge special rates to con- | provement in detail, but the main points require the most 
sumers having scparate sources of supply, and to defray the | careful consideration to ensure that the best is done, not 
subscriptions and expenses of delegates to conferences. | merely for the London members, or for the Local Sections, 
Also, powers are sought for the provision of “ working | but for the Institution as a whole and for the electrical 
As an extreme case of a resolution 


capital " out of revenue. Further, a very desirable clause | industry as a whole. 
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adopted without proper consideration we may mention one 
pu by the Students' Section at Manchester, to the effect 
that “ Science Abstracts " should be sent to every member. 
It is quite evident that in passing such a resolution no con- 
sideration has been given to the cost involved. Some 
years ago this course was adopted, but unfortunately it was 
found to be impracticable on account of the cost of supply- 
ing the “ Abstracts,” which all members did not desire, and 
to the cost of which they therefore objected. 


The Future of Electric Lighting on Trains. 


Mr. Rocer T. SwrrH's Paper on electric train light- 
ing, read on Tuesday last before the Institution of Civil 
Engineers, has served to throw into bold relief the pre- 
ponderance of раз аз an illuminant for railway trains. But 
electrical men generally will. be indebted to Mr. Ѕмітн for 
his treatment of the subject.. Perhaps the most interesting 
point in this connection is the data given by the author as 
to the illumination adequate for the lighting of railway 
carriages. This is fixed. in the following way. It is 
desirable. that the contrast : between the platform and 
carriage illumination should not be too great. The former 
is determined by financial: considerations and does. not | 
usually exceed а maximum of 2 candle-feet, while the 
minimum is 1 candle-foot; carriages should thus have a 
minimum illumination of 2 candle-feet, a fizure which is, 
however, quite sufficient for the purpose. The position of 
the lamps in the carriage 1s another important considera- 
tion, and 16 is interesting to note that Mr. SMITH is, for 
very good reasons, an opponent of lights behind the pas- 
sengers. Attention may also be called to the suitability 
of low-voltage metal filament lamps for train lighting, 
the results, as regards life and economy, obtained by their 
use being particularly good. 


— M 


Mr. Surru's figures also emphasised the important fact 
that competition with gas is largely а question of initial 
cost. Gas suffers under the disabilities of being dangerous 
and inconvenient, not onlv in the actual lighting of the 


coaches, but in the passage to and fro of carscarrying the 


compressed gas. But, in spite of these great disadvantages, 


gas has been able to maintain its position because it i3 cheap 


to instal. The inverted burner has further reduced the 


cost of operation, and at the same time has increased the 


standard of illumination. But the railway companies 
realise that gas is genuinely dangerous. The burning of 
the Scotch express last Christmas was a disaster which they 
are not anxious to see repeated. Electricity affords an 
excellent solution of the lighting problem, and it 1s а matter 
for them to decide the system best suited for their require- 
ments. Mr. Зматн’з Paper has done а real service in 


directing attention to the "bus-bar system of lighting for 


trains. By running а number of leads through the train, 
and placing batteries and generating equipment in the vans, 


an electricity supply is provided which can be relied upon 


to meet all the contingencies of railway service. Its 
principal merit, aside from the fact of its reliability, 
is its low installation cost—an important item from the 


engineer's point of view, and one which he is bound to 


take into consideration in comparing electricity with gas. 
We sincerely hope that the outcome of Mr. SwiTH's 
Paper will be an increased activity on the part of elec- 
trical manufacturers and а greater measure of encourage- 
ment from railway companies in this important matter of 
electric train lighting. 


Automatic Reversible Boosters. 

THE Council table at the meeting of the Institution last. 
week presented an unusual appearance, the few. members. 
present being congregated at one end. No doubt the 
attendance of the Council was somewhat affected bv Local 
Section meetings to discuss the new Articles. Otherwise 
a large audience was present to hear Mr. R. RANKIN read 
his Paper on “ Automatic Reversible Battery Boosters.” 
The use of these has now become so general that their 
claims no longer need be urged, and the author's Paper 
was more particularly concerned with a classification and 
description of the various types. Our abstract of the 
Paper is concluded, in.the present issue, but we have found: 
it necessary to defer the account of the discussion to next 
week. An important point was that raised bv Mr. A. M. 
. TAYLOR as to the method of connecting up a battery to the 
'bus bars. It seems that the large battery recently installed 
at Manchester. 15 automatically disconnected from the. 
supplv if the discharge should exceed 15,000 amperes ; at 
Birmingham, however, the new battery is to be “ tied P 
to the "bus bars and the boosters short-circuited in the 
case of an exceptionally heavy discharge. This is, we 
think, the better arrangement, and Mr. TAYLOR also did 
well to draw attention to the desirability of curtailing the 


cost of boosters. 
mS 


Ir is very general experience, and, of course, is to be ex- 
pected, that when the battery is nearly fully charged the 
load on the generator fluctuates considerably in spite of 
the use of an automatic booster. To get over this effect, 
Mr. J. S. HIGHFIELD suggested that the running of the plant 
should be so arranged that the battery did not approach 
the fully charged state during the ordinary hours of use ; 
this can, of course, usually be done, but it may involve 
running the plant at an inefficient-load for a period every 
night, or possibly only once a week, to charge the battery 
fully. With regard to other speakers, "Mr. B. M. JENKIN 

mentioned the time lag, which is а feature of the diverter 
{уре of booster, and the simplicity, as regards boosters;. 
where а Тит! regulator is used ; whilst Mr. G. C. ALLING- 
HAM suggested: a different classification of boosters from 
that adopted by the author, and Mr. Н. Berce disagreed 
with the statement as regards over-charge and over- 
discharge with the Pirani booster. | 

—Éo»— «ll». OO 


Cable Interruptions and Repairs. | 
Date of үнүнө: Date of Керїїг. 


Assab —Perim Statale cus aud July 8,1909 .... — 
Latakia—Palura .............-- К 26, I ^ DER 
Bissao—Bolama .................. Sept. 26, iss: — 
Jamaique—Colon............... Nov. 14, 1911 ... Nov. 24. 1911 
New York—Cape Haitien ... Nov.16, 1911 ... Nov. 24. 1911 
Fort de France — Paramaribo Nov. 17, 1911 ... Nov. 25. 1911 
Cape St. James—Dosan ...... Nov. 18, 191] ... — 
Paramaribo—Cayenne......... Nov. 18, 1911 :.: — 

. Saigon—Pontianak ............ Nov. 24, 1911 .... — 
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City of London Lighting.—At the meeting of the Court of 
Common Council. vesterday (Thursday) the Streets Com- 
mittee presented their final scheme for the improved lighting 
of a number of streets. Particulars were given in our issue for 
November 10th. The scheme provides for the apportionment 
of the lighting in about equal proportions to gas and elec- 
tricity fora period of 10 veats, centrally hung lamps being used. 
There will be ап increased candle-power of 610,000, and an 
The scheme was adopted, 


annual saving of about £6,800, 


Old "Central" Students in the United States.—^everal 
old students of the City and Guilds (Engineering) College were 
present at a dinner held at the Engineers’ Club, New York, to 
celebrare the formation of а New York Alumni Association of 
that College. The occasion was taken to elect ollicers of the 
society for the ensuing vear. Аз stated in its constitution. the 
Association is intended to afford to old students facilities for 
obtaining employment, social intercourse among students and 
other advantages of which they are deprived on account of tlie 
remoteness of their College from New York. The Association 
starts with a membership of about 20, among whom are several 
of the most prominent engineers in America. 


The Tramway Accident at Smethwick.— Lieut.-Colonel 
Yorke's report upon the tramway accident. which occurred a 
month or two ago at Smethwick, near Birmingham, has been 
issued this week bv the Board of Trade. It will be remem- 
bered that a car ran backwards down a hill into another car, 
and the two, locked together, collided with a third car, one 
passenger being killed and a considerable number injured. 
In starting the car the hand brake lever slipped from the 
drivers hand—due, the Inspector believes, to carelessness— 
and the driver thereupon applied the magnetic brake. As the 
car was running backwards it was, of course, necessary first 
to throw over the reversing handle. The driver states that he 
did. this, but the Inspector thinks the most reasonable. ex- 
planation is that it was omitted in the excitement of the 
moment, Colonel Yorke suggests that it would be a great 
advantage if the magnetic brake were designed to be instantly 
available whatever the direction of motion of the саг. те 


Electricity Supply in Germany.—Some interesting figures 
relating to the present position of electricity supply in Ger- 
many are given by Mr. G. Dettmar in a recent issue of tlie 
" Elektroteclhnische Zeitschrift." On April 1, 1911, there were 
2,526 stations supplving electricity, or 548 more than on the 
same date т 1909. The total load connected on April 1, 1911, 


was 2,477,849 kw., made up as follows: Glow lamps 
810.0406 kw.,- are lamps 135.175 kw., stationary motors 


1,203,779 H.P., traction motors 417.897 H.P., heating and cook- 
ing 73,120 kw. The corresponding figures two vears ago 
were: 1,872,592 kw., 640,418 kw., 129.011 kw., 896.910 H.P., 
256,910 kw., 37,721 kw. The current supplied from the 
various stations is shown in the following table :— 


No. of Load in kilowatts. 

stations. Machines. Accumulators. 
Single phase ..................... 57... 1,836 998% 
Three рһаве_.................... 09840 ... 403.822 ... 4.731 
Continuous current ....... sev 1.771... 259,241 93.723 
Mixed and unknown .......... 353 . 556,351 95,716 


As regards motive power, 799 stations use steam, 253 water, 
107 converters or transformers and 383 internal combustion 
engines exclusively, 402 use water and steam combined, while 
of about 582 details are unknown. Fifty-three undertakings 
have an output exceeding 5,000 kw., the largest of these being 
the Berlin electricity works, with a capacity of 158,933 kw. 


Telephone Peak Load Equipment.—We have recently 
received from Mr. Е. Johannsen, of the Copenhagen Telephone 
Co., a description of a system he has introduced for transferring 
an incoming call from an engaged to a disengaged operator at 
busy times. The system is briefly as follows: At each opera- 
tor's position three of the answering cords are connected with 
automatic selectors, and thereby changed into * transfer 
cords." When any operator uses such a cord in attending to a 
call she transfers the call to a disengaged colleague, the auto- 
matic device of the selector moving along until it reaches a wire 


from a disengaged operator within the same group of 20 
operators to which the first operator belongs. The disengaged 
operator answers the call at once, even if she is obliged to trans- 
fer one of her own calls in order to do so. In one of the 
Copenhagen stations И was found that 220 Jacks could be 
handled at each position with the peak-load auxiliary appa- 
ratus in service Just as expeditiously as 160 jacks could be 
handled with the purely manual equipment. The automatic 
selector emploved m Copenhagen is of the electro-pneumatic 
tvpe, the motive power being supplied by air compressed to a 

The speed of movement 18 such 


pressure of one atmosphere. 
]u case all 


that all 20 contacts are 7 searched " in 0:6 second. 
contacts are engaged at one time the selector travels back and 
forth until it finds a disengaged contact. The number of tele- 
phones in use at Copenhagen 15 about 10,000. 


20.000 kw. Turbo-Generator Placed in Operation.—The 
first of the three 20,000 kw. turbo-generator sets being installed 
in Waterside Station No. 1 of the New York Edison Co.. at 
Thirty-cighth-street and East River, was officially placed т 
service оп November 3rd. The ceremonies incident to the 
starting were witnessed by a number of prominent engineers 
and a group of newspaper men, and in order to bring out more 
forcibly the capacity of the monster turbine the load from 
seven 3,900 kw. reciprocating engines similar to those displaced 
to make room for the three 20,000 kw. turbines was trans- 
ferred step by step to the turbine. The seven units, of course, 
were not all operating under maximum load, but this method 
of presenting the relative capacities of the engines and turbine 
was most impressive. The generators are of the four-pole, 
three-phase type, delivering current at 6,600 volts and a fre- 
quency of 25. The normal speed is 750 revs. рег пит. They 
are direct-connected to six-stage Curtis turbines, designed to 
operate on 175 1b. gauge pressure, with a back pressure of 
11 lb. absolute in the exhaust chamber, and with steam 
superheated 100 F. The steam consumption in pounds рег 
kilowatt-hour under these conditions is guaranteed to be as 
follows :— ES 


Load, in kilowatts. Steam, Ibs, рег kw.-hour. 


prn Acer c P 15 
[15.000 тооозаофеатоо о а о чоооо ооо ово ов ооо ьо ө "эое 144 
l5 
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BINAE cearo tras 
The substitution оЁ these 20,000 kw. units for four of the 
reciprocating units necessitated the rebuilding of the greater 
part of Waterside Station No. 1. This work involved not only 
great changes in the steam equipment, but also the re-design 
of the south and west side mezzanine floors housing.the switch- 


ing and control apparatus. 

“The Lessons to be Learned from the Electrical Mining 
Accidents in Scotland during 1910." —At a recent meeting of 
the East of Scotland Branch of the Association of Mining 
Electrical Engineers a Paper with the above title was read by 
Mr. C. A. Carlow. The author, at the outset of his Paper, 
explained that in 1910 several accidents caused by electricity 
took place in Scottish mines, five being fatal and 14 serious. 
Of the total number of fatal accidents during the year, namely, 
209, the percentage due to electricity was only 2-4. It was 
noteworthy that the five fatalities—two being in connection 
with cables and three occasioned by switchgear—occurred with 
medium-pressure three-phase current. That, therefore, showed 
quite conclusively that medium pressure was sufficient to:cause 
fatal results. High tension could do nothing worse. It was 
undeniable that interference by unauthorised persons, and the 
taking of foolhardy risks by competent persons, were more 
frequent with medium pressure than in the case of high 
tension. Certainly, with pressures in the neighbourhood of 
3,000 volts nothing but the best of apparatus and the highest 
insulation was suitable. This, coupled with the greater care 
exercised by attendants in handling the plant, led the author 
to associate himself with those who believed that high tension 
would ultimately be regarded as safer in situations where 


its use was permitted. 


City and Guilds of London Institute.— The report oa the 


work of the department of technology for the session 1910-11 
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has just been issued, and is of considerable interest, since {`соп- 


tains particulars of the results of tlie examinations held last 
spring. At these examinations 24,342 candidates were pre- 
sented in technology from 465 centres in the United Kingdom ; 
and of these 14,206 passed. The proportion of passes to 


failures is slightly higher than last vear. Reference is made | 


to the fact that while local authorities and. school managers 


accept very readily the advice and assistance of the depart- 
ment in their selection of teachers, and a higher standard of 


qualification is now more generally required, further improve- 
ment in this direction must be looked for if the money expended 
on technical instruction is to produce its best results. It is 
recommended that teachers should keep their knowledge 
thoroughly up to date by studying the transactions of the 
leading technical societies and institutions and articles in the 
technical journals, and by not confining themselves to text- 
books. The opinion is also expressed that the teaching of 
technology has greatly improved during the last few years ; 
but the cxaminers still direct attention to the insufficient 


| 


— — 
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knowledge that some candidates possess of the principles of | 
[ 


their subjects, and to the lack of practical knowledge shown 
by others. There is still “ lack of common sense in attacking 
arithmetical questions " and “ignorance of real arithmetic 
as distinguished from a knowledge of rules." In electrical 
engineering, wiremen's work and electro-metallurgy, the 
numbers show little change from last year, but im telegraphy 
and telephony there has been a large increase in the number 
of students, due to the impending transfer of the staff of the 
National Telephone Со. to the Post Office. As regards the 
electrical engineering examinations, of the 1,032 candidates 
taking the elementary grade, 509, ог 49:3 per cent., failed ; in 
the ordinary grade (continvous current), 63-6 per cent. of 
113 candidates presented failed ; whilst in alternating current 
the percentage was 13:8 and the number of candidates 269. 
In the honours grade, 7 candidates obtained a first-class cer- 
tificate, 14 a second class and 45 failed. In wiremen's work 
the percentage of failures was only 36-3. А glance through 
the results of the examinations in the whole 79 subjects 
offered shows that the percentage of failures in electrical 
engineering is abnormal, the average percentage of failures for 
the whole examinations being 41-6. In their comments on the 
electrical engineering examinations the examiners say that the 
candidates in the elementary and ordinary grades are lacking 
in what may be called the common-sense side of engineering. 
It is also interesting to learn that, like last year, the papers 
on aliernating current are distinctly better done than those on 
continuous current. In telegraphy 1,186 candidates were 
presented, 441, or 37-1 per cent., failing ; whilst in telephony 
no Icss than 708, or 59-7 per cent., failed. 


Electrical Energy for Christiania.— According to " The 
Engineer," a special committee appointed to consider the 
question of supplying Christiania with electricity has recently 
issued its report, and recommends the exploitation of the 
waterfalls belonging to the town, and the acceptance of an offer 
from the Vamma Power Company to supply, at a price agreed 
upon, 25,000 H.P. The power transmission installations pro- 
posed are to have a capacity of 56,000 H.P., and at the expira- 
tion of the contract time they will pass into the possession of 
the town, in the year 1948, for a sum of £240,000, which sum 
the town will hand over to the Vamma Company free of interest 
until 1919, and after that time subject to an interest of 1j 
per cent. It is estimated that the town’s waterfalls in the 
River Glommen will yield 28,000 H.P., and the aggregate cost 
of the entire installations wil! amount to about £700,000. 


New Type of Locomotive on the New York, New Haven 
an‘ Hartford River Railway.— According to the ** Engineering 
Keview,” the most recent developments in the electric loco- 
motives for passenger service on this railway are represented 
ру 17 additional engines that have been recently ordered. 
‘his latest type of single-phase locomotive is equipped with 
four driving axles, as was the original design; but the new 
engine has eight motors, instead of four, two motors being 
«eared to a quill surrounding each axle. This equipment, 
which at first appears more complicated, is in reality lighter 
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and cheaper than a locomotive of the same size having 
four motors of the same total capacity. This type permits the 
use of small motors for locomotives of large capacity, and the 
matter of repairs is greatly simplified. Each of the small 
motors has practically one-half the number of brushes, brush- 
holders and field coils, аз ar» used in one large motor, 
so that there is tlie same total number of these parts on the 
locomotive as on one equipped with large motors. Both motor 
pinions drive the same gear, which permits the use of only one 
gear on the quill, while the large motor requires twin gears. 

“The Atlantic Cable Position and its Moral.’’—A lecture 
on this subject was delivered at a meeting of the London 
Chamber of Commerce on Wednesday last by Mr. Chas. 
Bright. The speaker first called attention to a lecture he had 
delivered before that Chamber some years ago, in which he 
pointed out the desirability of an all-British telegraphic 
link between the Mother Country and the Pacific Cable at 
Vancouver. He had also urged Government contro! of all 
cables in which the Empire was interested and a reduction of 
rates. At the present time the situation was much as it had 
been then, the only one of the various reforms that had been 
seriously followed up being that of reduced rates for deferred 
messages. Lately, however, the situation had become more 
serious owing to two British companies having been wiped out 
bv absorption in the Western Union Со., Бу which arrange- 
ment all our cables between Ше United Kingdom and Canada 
were affected. Not only would the control of such cables in 
time of war be necessary to our Navy for strategic reasons, 
hut it was equally important that we should have control of 
them in time of рсасе. Short of Government ownership. the 
only way of ensuring this was for the cable to be in the hands 
of our own countrymen. It was well to note that the American 
absorption of these British Atlantic cables, though agreed to 
between the parties, was not vet an accomplished fact, and 
could not be in the manner contemplated unless His Majesty's 
Government transferred the landing licences, that were 
originally granted to the Anglo-American Со. and the 
Direct United States Co. respectively, to the Western 
Union Co. Without that transference the “ deal” could, 
apparently, only be effected as a Trust, and that would run 
counter to the Sherman Act in America. It might be safely 
assumed that something in the nature of a bargain would be 
made before such concessions were granted, but it was doubtful 
whether they would be sufliciently binding in а permanent 
way or great enough to compensate for British cables passing 
under the control of a foreign company. The obvious alter- 
native was to provide an Imperial Atlantic cable. If only for 
strategic reasons, what could be more natural? The cost of 
the more essential features in the scheme would be actually 
less than that of a “ Dreadnought,” over which we did not hesi- 
tate. At the conclusion of the address a resolution was 
carried approving the proposals set out in the address. 
Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Messrs. В. S. Willows and S. E. Hill contribute an article on 
“ Vacuum Oscillation Valves." | 

We describe the Telefunken Wireless Station at Nauen. 

Mr. A. C. Jolley continues his article entitled “ Th» Experimental 
Determination of the Inductance of Linear Conductors.” 

An abstract is given of Mr. А. A. Campbell Swinton’s Address to 
the Róntgen Society. 

We give an abstract of the Paper read by Mr. Roger T. Smith 
before the Institution of Civil Engineers on th» subject of Train 
Lighting. 

At the meeting of the Institution of Electrical Engineers last week 
Mr. В. Rankin read a Paper on ' Automatic Reversible Battery 
Boosters.” 

The new Articles of Association of the Institution were discussed 
last week by the Manchester Local Section. A number of recom- 
mendations hive been mede by the Loca! Section Committee, and 
these were strongly approved of by the members. At the meeting of 
the Newcastle Loci! Section ccnsidersble hostility was shown to the 
proposed new Articles. 
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We regret to have to record the deaths of Lord Tweedd:!e and of 


Prof. E. Arnold. 
` Municipal Loans. —' The. following are the amounts of loans for 


electricity supply. purposes for which the local authorities heve ap- 
West Hartlepool, £38,000 ; West 


plied for s пеп п: Sanctioned :. 
Dar- 


Ham, £3.100 (for mains). Applied for : Redditeh, £5,830 ; 
jington, £3,200; Crewe. £3,600 ; West Ham, £5,000 (additional 


lant). 
P | 
Blackpool Corporation have asked for permission to borrow £4,200 


for construction of new tra mways. 
Parliamentary.—The text of the Bill of the Incorporated Muni- 


cipal Electrical Association is given in another column. 


APPOINTMENTS VACANT AND FILLED 


An assistant lecturer and demonstrator in electrical engineering. 
with a good knowledge of the subject. especially in its applications 
to mining and metallurgy. is required for the City and Guilds Engi- 
neering College, Exhibition-road. London, S.W. Applications to 
Prof. T. Mather. F.R.S. Sce an advertisement. 

The Federal Public Service Commissioners, Melbourne. require an 
assistant electrical engineer in the Postmaster-General's Depart- 
ment. Salary from £520 to £600 per annum. Applications by 
Feb. 1, 1912. 

An assistant engineer is wanted at Liverpool Corporation elec- 
tricity works, with experience т running steam turbines, three- 
phase h.t. plant and water-tube boilers. Commencing salary £200. 
Applications to the Town Clerk. Municipal Offices, Liverpool. 


See 


advertisement. 

An assistant installation inspector is required by Stepney (London) 
Salary 30s. per week. Applications to the 
27, Osborn-street, E., 


electricity department. 
engineer and manager, Mr. W. C. P. Таррег 
by Dec. 7. Seeadvertiscment. 

An assistant civil and electrical engineer is required in the Public 
Works Department of Trinidad. Engagement for three years. 
Salary £300-£350 per annum. rising by annual increments of £10. 
Applicants must be fully qualified electrical engineers and have thor- 
ough knowledge of wireless telegraphy and also have had a full 
training as civil engineers. Applications to Messrs. Preece, Cardew 
& Snell, 8. Queen Anne's Gate, Westminster, S.W. See also an 
advertisement. 

Ап engineer and manager is required for an electric tramway under- 
taking in Mexico. Salary £800 per annum. Applications to Messrs. 
Hooghwinkel, Anthony Brown & Partners, 24, Martin’s-lane. Cannon- 
street, London, E.C. See advertisement. 

The A.E.G. Electric Co. (Ltd.). 133-135. Oxford. street, London, 
W.C., advertise for an electrical engineer with knowledge of German 


and experience in modern power works. 

A first-class foreman is required for a tramway repair department ; 
must be fully conversant with mechanical and electrical repairs, the 
construction and repair of body work. &c. Applications to Mr. H. 
Collings Bishop, borough electrical engineer and tramway: manager, 


Town Hall, Newport. Mon. 
There is a vacancy for a premium pupil at Watford electricity 


works. Applications to the chief electrical engineer. See adver- 


tisement. 
An electrician is wanted for a concert hall. See advertisement. 
Mr. А. W. Marr, of Aberdeen. has been appointed chief electrical 
engineer to the Raneegunge Mining Association of Bengal. 


West Ham Council have appointed Mr. J. Allan, of Сао 


mechanical superintendent at th^ generating station at а salary of 
£250 per annum, increasing to £300 after 12 months’ satisfactory 


service, 
Mr. J. Е. Gill. M.Sc., B.Eng.. has been appointed demonstrator in 


electrical engineering at Liverpool University. 


== 


INSTITUTIONS AND SOCIETIES. 


Royal Automobile Club.—On Friday next at 9 p.m. Mr. Philip 
Dawson will read a Paper at this Club entitled " London to Brighton 
The lecture will be illustrated by 


in 45 minutes by Electric Train." 
lantern slides and cinematograph films. 
Northampton Institute Engineering Society.—-At а 
meeting of this Society Мг. А. Н. Perrett read a Paper on “ The 
Design of Electrical Power Stations.” The object of the Paper was 
to suggest certain rearrangements of plant in order to economise 
The author first dealt with some of the accessories to power- 


recent 


space. 


| power stations in different p'rts of the world. 


house equipment. going somewh:^t fully into the question of alumi- 
nium versus copper for the conductors in the station itself. After 
dealing with these details the author proceeded to describe various 

From these certain 
deductions were drawn and suggestions made as to the design of 
power stations. The Paper concluded with a discussion of the use of 
ice-making machinery for improving the load-factor of the plant, and 
the author suggested the application of this principle to electro- 
chemical and electro-meta Jurgical processes. The Paper was followed 


by a very interesting discussion. 


ARRANGEMENTS FOR THE WEEK, 


PRIDAY, December 1st (to-day). 
NORTHAMPTON INSTITUTE ENGINEERING SOCIETY. 
5:15 p.m. Meeting at the Institute, John-street, Clerkenwell. Debate 
The Prospects of the Technica] v. the Practical Man.” 


on 


SATURDAY, December 2nd. 
BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS. 


8 p.m. Annual General Meeting at the Grand Hotel, Colmore-row, 


Birmingham. 
TUESDAY, December 5th. 
MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
7:30 pom. Mecting at the Municipal School of Technology, Whit- 
worth-street, Manchester. Paper on “ Practical Points in the 
Design and Construction of Drum Туре Controllers,” Бу Mr. 
А. Х. Howarth. 
INSTITUTION OF CIVEE ENGINEERS, 
4 p.m. Meeting at Great George-street, Westminster. Paper ой 
" Eleetrie Lighting cf Railway Trains: The Prake-Vehicle 
Method," by Mr. Roger T. Smith. Adjourned Discussion, 
RÖNTGEN SOCIETY. 
8:15 p.m. Meeting at the Institution of Electrical Engineers, 
Victoria Embankment, W.C. Paper on “ The Energy of the 


X-Ray,” by Prof. W. H. Bragg, F.R.S. 
WEDNESDAY, December 6th. 
YORKSHIRE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
Meeting at the University, Leeds. 
FARADAY SOCIETY. 
$ p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment. Papers on ” A Redetermination of the Density 
and Coefficient of Linear Expansion cf Aluminium," by Dr.. 
F. J. Brislee ; © The Solution Volumes of Nitric Acid," by Mr.. 
V. H. есу. FEROS. ; "Ihe Influence of the Physical Condition 
of Metals on Cathodic Over-voltage," by Dr. J. №. Pring and 
Мг. J. R. Curzon; “ Notes on Thermostats,” by Prof. H. 
Marshall, F.K.S.; “ Notes on Two ‘Thermo Regulators,” by 
Мг. W. В. Bousticld, and Notes on ‘Thermostats and Devices 
used in connection with Thermostats,” Бу Dr. А. С. Cumming. 
In connection with this meeting there will be an exhibit of 
Thermostats. Dr. T. M. Lowry will exhibit Silica Mercurv 
Lamps for Spectroscopic and Polarimetric Work. Mr. W. В. 
Cooper will exhibit the latest form of the Benkö Primary 


Battery. 


THURSDAY, December 7th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
$ p.n. Meeting at Victoria Einbankment, W.C. " Notes on 
National and International Standards for Electrical. Machi- 


nery," by Dr. В. Pohl. 


FRIDAY, December 8th. 
ROYAL AUTOMOBILE CLUB. 
9 p.m. Meeting at the Club House, Pall Mall, S.W. Paper on 


" London to Brighton in 45 minutes by Electric Train,” by 
Mr. Philip Dawson. 


THE LONDON ELECTRICAL ENGINEERS. 


Officer Commanding—Colonel Н. M. Leaf. 
The following orders have been issued for the current week :— 
Monday, December 4, “А” Company.—Technical work and Musketry 
Instruction (Standard Tests), 8 to 10 p.m. | 
Tuesday, December 5, “ B ” Company.—Lecture 7 to 8 p.m. Technical 
work and Musketry Instruction (Standard Tests), 8 to 10 p.m. 
Wednesday, December 6.—Gymnastic Classes, 7 to 10 p.m. 
Thursday, December 7, С Company.—Lecture 7 to 8 p.m. Musketry 
Instruction (Standard Tests), 8 to 10 p.m. 
Friday, December 8, “О” Company.—Lecture 7 to 8 p.m. 
мсгх and Musketry Inscruction (Standard Tests), 8 to 10 p.m. 
Saturday, December 9. — Mobilisation week-end runs for“ A" and “В” 
Companies at. Dover, and for “ D" Company at Coal House Fort, 
Gravesend. Trains leave for Dover (Victoria Station, L.C. & D. Ву.) 
at 1:30 p.m. and for Low-street (Fenehurch-street Station, L.T. & S. Ву.) 
at 3:10 c.m. Dress for above runs :—Service Dress, Putties, Great- 
coats, Belts and Haversacks. 
|: UnaENT.— Ml. members of the Corps are requested to attend Head- 
quarters on thei" Company night to sign Association Form 20, . 
recently гос уе] from the County of London Association. 


7 p.m. 


Technical 
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EDINBURGH ELECTRICITY SUPPLY ACCOUNTS. 


The electricity undertaking of the Edinburgh Corporation 
Is 80 prosperous that the Council have of late been concerned 
as to the disposal of the surplus, the reserve. fund. having 
reached the statutory limit. This fortunate position, taken 
in conjunction with the fact that energy for private lighting 
is supplied at 2zd. per unit, makes the records of the under- 
taking of particular interest. 

For the vear ended May 15th last the total output amounted 
to 16,228.906 units. Of this total, 9,784416 units were 
sold for private lighting, 4.371.660 units for power, 132,746 
units for traction, 1.876.026 units for street arc lighting and 
64,058 units for public incandescent lamps and stair lighting. 
All these items represent increases over the corresponding 
figures for the previous year, the greatest increase being in. the 
case of power, the sales showing an expansion of over half a 
million units. Also, as the electric tramways were only opened 
in June of last vear, it is the first time that a tramway supply 
has helped to swell the output. 

One of the interesting features of the supply is the pro- 
minent position taken by the public are lighting, these lamps, 
for which the low charge of £9 each per annum 1s made, 
accounting for nearly one-eighth of the total output. 

The total number of units generated during the vear in 
question was 19,202,223, 1,595,964 units being used in the 
stations and 1,381,353 units being lost in distribution and 
unaccounted for. The maximum load on the station was 
11,436 kw., the load factor therefore being 16:2 per cent. 

The number of consumers connected during the twelve 
months in question was 720, bringing the total number of 
consumers to 11,092; whilst no less than 182 new motors, 
representing 1.284 H.P., were added during the same period. 
The motor load is apparently going to become the predomina- 
ting factor in the supply, as may be gathered from the fact 
that the motor connections at May 15th totalled 11,403 H.P.. 
the aggregate of 2,585 motors. | 

Turning to the revenue side of the accounts, mention has 
already been made of the fact that energy for private lighting 
is supplied at the low price of 2zd. per unit; whilst 134. per 
unit was received for power and 114. per unit for energy sup- 
plied to the tramway department. Taking the whole supply, 
the average price received per unit was 1:964. 

The various items of expenditure for the 12 months ended 
May 15th last are set out below, together with the cost per unit 
sold of each item. Jt will be noticed that the total costs, 
excluding capital charges, are 0:964. per unit sold; or, m- 


cluding interest and sinking fund, 1-87d. per unit. 
Per unit 


sold 
Generating Costs. 1910-11. 
Ix wc n — £18,122 ... 0:274. 
Oil. waste, water, KC. ........... eee ЖОГОТ T 1.605 ... 0.024. 
Salaries and wages........ a oux DUE УКГ Л ——— «0,693 ... ООМА. 
Repairs and maintenance ........... ТЕРРИ Раа . 5.64... 0-ӨЗЧ. 
Total Generating Costs ....... VAYA TOTES ....... 31.064 0-46d. 
Distribution Costs. 
Salaries and wages ......... dates awa PUEDEN ee UOS Sines £1,458 ... 002d. 
Repairs and maintenance of cables .................. 4.002... 0:074. 
Repairs and maintenance of meters .................. 607 ... Old, 
Total Distribution Costs ........... КОЛТО - £7147 0-10d. 
Management Costs, &c. 
ее ааа £769 ... 0.014. 
General establishment charges ллы... 2.859 ... 90-044. 
Stationery and printing ...... И КО 336 ... 04а. 
Proportion of general expenses. а.а... 4.153... Ооба. 
Miscellaneous expenses „ааа 1.346 ... 0-02d. 
Total Management Costs .............................. £0,493 0:1 4d. 
Rents, rates and 11х68... интел eene nnn £12.438 ... O-18d. 
Pubhe and private lamps (wages, £1,495; carbons | 
£767 ; repairs, ГЕО uso dE ао РИН 3.408 ... 0.054. 
Special ехройчеЗ.. нение» ее 15... 0.034. | 
тот apital charge 
AL COSTS (ez. capital charges) ...... eene. 265,360 96d. 


Per unit sold. 


Capital Charges. ) 910-11. 
Е О КТУ ОО Г Г ЕЕЕ £190.079 ... 0:30d. 
Sinking fund ...... — —— Án ЫТ 41,311 ... 0-61d, 

Total Capital Charges ................................. £61.29% ... 0-91. 

TOTAL COSTS (inc. capital charges) кл eee £126,659 1:87d. 

Revenu >. 

ТО ТЕ ТЖ ОО rr О иене £00,832. 2. — 
DOE ашылык КЕБЕК ЫР OPI оон 20.317 ... — 
PTLD: ЖО ОООО Л este und opcra Л ЫТ Hg) — 
Pirbhe ЛИЕ ооо ео OE RR RI uo ERE E od 11.3325 — 
Stair and private Еее ram — 
Metor PUES e iab К pe ИИИ 22 — 
АИРИ ТРИИ УНА 12. — 
TOTAL REVENUE ее Ы анаи еони £132,916 1:964. 

Balance ................. "cT £6.296 ,.. ӨӨӨ. 


To this balance is added £2,134 (the excess of the reserve 
fund above the preseribed limit), making the balance at the 
close of the vear £8430. The balance at the close of the 
previous vear was 67.397. and was paid over for the relief of the 
The capital expenditure during the year was £11,022, 
This sum 


rates. 
bringing the total capital expenditure to #1,012,850. 
is made up of the following items :— 

DEWAR-PLACE STATION-— 


Lands ааа £74,022 
Machinery und ж ЖОООК УЕ 122,755 

M'DoNALD-ROAD тат 
Lands and Бы... rr 81.299 
Machinery antl plant ен 151,122 
Mains and cables (including transformers). ............ 491,125 
Are lamps апы ро ое 31.230 
Incandescent lighting ионная 1,436 
Jl Te 51.478 
Electrical instruments еее оон еее T 1,005 
(Hee TUE UOS A о ven d ne Ea SA EUER Vo Р 113 
Preliminary and Parliamentary ex penses ......... eese 2,980 
£1 042,855 


Of this total, £281,831 has been repaid. 

The amount in.the reserve fund at Мау 15, 1910, was 
£103,183. Interest for the 12 months to May 15th of the 
present year was #3.237, and owing to this sum bringing the 
reserve fund above the prescribed limit, £2,134 had to be 
transferred from the reserve fund' to the net revenue account, 
as mentioned above. The undertaking 15, therefore, in a very 
favourable position. 


THE ELECTRIC LIGHTING OF RAILWAY TRAINS: 
THE BRAKE-VEHICLE METHOD.* 


BY ROGER T. SMITH, B.SC. 


Summary.—The method of train.lighting considered in this Paper is 
that in use on the Great Western Railway, where axle-driven dynamos 
and accumulators, controlled by an automatic regulator, are installed 
on some of the coaches only. The lamps throughout the train are 
supplied from these equipments, which all work in parallel, as is usual 
with systems of electric supply at constant voltage. In general, appa- 
ratus and batteries are installed on brake-vehicles only, several other 
coaches being supplied from them under complete automatic control as to 
voltage. There is а consequent appreciable reduction in the initial cost 
and in the cost of upkeep of plant, with what is of chief importance from 
the railway point of view—greater reliability. 


Two Papers have been read before the Institution on the subject of 
train lighting by means of electricity. The first of these was by Mr. 
Wm. Stroudleyt describing the system used on the London, Brighton 
& South Coast Railway, while the second was by Mr. Langdon,? and 
dealt with the system bearing his name. Тһе latter author suggested 
the provision of one axle-driven dynamo per train, and as earlv as 
1884 the London & North-Western Railway carried a steam-driven 
dynamo at the back of the tender for lighting a block train. The 
only alternative to the method proposed by Mr. Langdon is the 
separate equipment of each coach with axle-driven dynamo and 
battery, or with battery alone. The Stone system is an example of 
this arrangement. 

The first aim of any method of train lighting should be to light the 
compartments of passenger rolling stock adequately and reliably. 


* Abstract of a Paper read before ie Institution of Civil Engineers. 
i E а 2 ЁР x r ^ oe М şs м i 
t“ Electric Lighting for Railway Trains,” " Proc." Inst.C.E. Vol. 
LXXXIIT., p. 329. 
t" On Railway Train Lighting," 164. Vol. СУТ, p. 127. 
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For the purposes of this Peper illuminstion will be considered es 
id quete if the brigetnes: of e newspaper is sufficient for comtorta ble 
reding, To people with geed evesight an Шипа боп of ] ft.-cendle 
fc ing on & pink newsp per (which mey reflect only 60 per cent. of 
the light) is sufficient; but efter z geod des! of experiment the 
author is of opinion thet the Wuminetion on è horizente! plene at 
eve-level, which for the averege passenger when seated is 4 ft. from 
the tloor, should never be less then 14 ft.-eandle. In e!l modern 
electrically lit corridor pessenger-stock the euthor aims et providing 
en illuminetion of 2 ft.-cendles on & horizontal plane at eve-level т 
third-class. and 21 ft.-cendles in first-class coaches. In the author's 
opinion minimum illuminetion (midway between two lomps) 4 ft. 
above a reilwey-platform need never excecd } ft.-cendle, and the 
maximum under the lamp ought not to exceed 2 ft.-cendles—the 
diversity-factor, being 8 to 1. А factor of 6 to 1 is better, but 
coatly to obtain. On entering э compartment from the maximum 
illumination of 2 ft.-candles оп the station-platform, its minimum 
illumination should also be 8 ft.-candles, unless it is to appear poorly 
lit, and it is partly for this reason that the value mentioned has been 
decided on. In railwav-compartment lighting, lamps should be put 
28 high up as possible in order to be out of the range of vision. In 
coaches with elliptical or circuler roofs this is easy, as the lamps can 
be put in the roof, but it is not so with clerestory roofs. With еуе- 
level 4 ft. and lamps 7 ft. from the ground. which is generally possible 
with clerestory roofs, there need not really be much trouble from 
glare due to lights in the line of sight. The practice of putting 
shoulder-lamps underneath the luggage-rack for reading purposcs 
the author considers wrong in every way, but especially во as produc- 
ing glare in the eyes of those sitting opposite. 

The majority of the electric trein-lighting svstems at present in 
use in Engl;nd were designed to use cerbon-tilament lamps of 8 to 
16 c.p. requiring 3 to 4 watts per mean horizontal candle-power. The 
troin-lighting tungsten glow-lzmp of to-day requires 1-2 to 1:5 watt 
per mean horizontal candle-power. For tho same illumination the 
soving in energy bv the tungsten over the carbon lamp is not the 
only saving. for the former hve г, much longer useful life as shown 
by the life tests given in Fig. 1, for carbon lamps and for tungsten 
lmp. As а result of these ond other life tests it Баз been decided 
thzt the most satisfactory energy-rating of tungsten glow-lemps for 
trzin-lighting is 1-3 wott per солае, giving a useful life of about 850 
hours, gs ageinst 600 hours for г, carbon lamp heving en efficiency of 
Jj wetts per ezndle. The tungsten lump under these conditions 
Costs the s» me as the carbon lump, end gives the seme light for the 
sc me time for two-fifths of tho draw-bar pull required by the carbon 
lmp. The tungsten lemp grows more robust with increased skill 
inmenufecture, end with ths short and comparatively thick filaments 
(су 9j to 9l in. long ond 0-002 in. in dis meter) required for lamps of 
“bout 10 c.-p. et 22 or 24 volts, the experience of the Great Western 
R^ilwey is thet on the overege tho lamps ere only ch»nged once in 12 
months, giving an average life in service of over 900 hours, which 
corresponds with their noture! useful life. 

In the euthor’s errongement of lighting. eweh first-elss3 com- 
p rtment. hes five 10¢.p. lemps enclosed in pine-sh»ped diffusing 
Гор: по globos. Eech globe is mounted cir-tignt on è betten 
lompholder fixed directly under the ellipties! roof, or on simple L 
breekets to tho sides of the elerestory for clorestory roofs. For the 
elliptie roof four of the lemps are pleced zt the corners of г, reetangle 
J ft. 2 in. by 3 ft. 10 in. giving direct light on to x book or newsp^per 
held neerly vertics!Hy by а passenger. Each lamp is controlled. һу 
its own switch ot the p.ssenger's shoulder. The fifth lemp is central 
in the ceiling. А dimming-switch reduces the illuminstion at eye- 
level from this lmp to about 2, ft.-candle, fulfilling the Вогга of 
Trede recommendetion thet the light should not be ectually ex- 
tinguished, while ellowing passengers to sleep. In a third-cless 
elliptical-cciling compzrtment three clear-gless — homispherice! 
globes along the centre line of the compartment are used; есй of 
these encloses a 10 c.p. lemp with its bulb projecting through & 
white enamelled reflector so thet the filament is seen egzinst а 
brightly lit surface to diminish glare. For clerestory roofs the best 
distribution possible is given. but the lighting is not so sxtisfactory. 
and glare is more difficult to eliminate. The lemps must be lower. 
and there is not the seme expznse of roof surfzce to give a bright 
reflecting background to esch lemp. In third-class compartments в 
dimming-switch placed above the entrance to the corridor puts ell 
the three lempseither in pzrallel or in series with each о’ her acros; the 
supply. In the latter case the illumination falls to ebout a} ft.- 
candle. Dining-car lighting generally lends itself to elaborate lemp- 
fittings, but the euthor believes thot plein short stalk or batten 
fittings, fixing the lemps in holophane globes directly under a white 
roof, with a lamp above esch teble, gives the best effect from its 
simplicity. It certainly produces the best illumination for a given 
amount of energy, since the whole of the ceiling is used for reflection. 


THE ELECTRICIAN, DECEMBER 1, 1911. 


295 


In addition to the forogoing requirements, the variations of volt ye 
at the lamps should be kept within 24 per cent. above end 2! per 
cent. below the normal reted lomp-voltege, in order to ensure the 
vari:tion. of illumination. from time to time being kept within 
reasonable limita. 

The euthor then discusses at some length the desiza of the lead 
eecumuletor of which e battery must be provided in any trein- 
lighting system. The life of such a battery may now be as much as 
10 years, and in the euthor's experience an annuel provision of 10 per 
cent. per annum on the capital cost of the whole cell will pay for 
both maintenenee during life and renewals of plotes and boxes. 
He elso describes the well-known Leitner train-lighting system, end 
its accessories, details of which have eppeared from time to time 
їп THE ELECTRICIAN, 

From г, careful enalysis of the cost of train lighting on the Great 
Western Railway it appears that the working costa of а properly 
controlled self-lit electric svstem docs not, for the same distributed 
illumination, differ very much from the corresponding working-costs 
of oil-gas lighting bv incandescent inverted mantles. The haulage 
items also about balance, во that from the point of view of working 
expenses, there would be little difference between oil-gas lighting 
with inverted mantles and self-lit eleotrio lighting with tungsten 
lampe for the same illumination, if the locomotive power for driving 
the dynamo cost nothing. When, however, the annual capitel 
charges, interest, and depreciation are added to the working ccsts 
the cost of self-lit electric lighting com pares unfavourably with oil-gas. 
The method of equipping only breke-vehicles with axle-driv»n 
generators, batteries end oontrollers, end supplying dependent 
coaches through exble3 end couplers hss therefore been adopted, and 
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Fig. 1.—Lirg Cerves or LAMPS. 


it is proposed to callit the “ breke-vehicle" method. — It isso designed 
thst in principle there is no need for block trains. Esch trein will 
һуе one or more brake-vehicles, the other coaches being coupled and 
uncoupled as desired in апу order, while such coaches оз must be 
self-lit can be introduced or withdrawn from the trein in алу order, 
their верогойе generating end storage equipments cssisting end being 
assisted by the other equipments. The working-out of such a system 
to meet the actual conditions of treffic is not so simple and straight- 
forward as might be expected. 

On enolvsing the stock it аррейтв thet, in the case of main-line 
coaches, the broke-vehicles which would have to be equipped with 
the full size of spp :retus form 27 per cent. of the moin-line stock to 
be lit. In addition, the composite and slip-coaches (all brake- 
vehicles) tht lesve the m5in-line trein during its journey form 10 per 
cent. of the stock to belit. Only 40 per cent.. therefore, of the stock 
can be equipped аз dependent coaches, and the remainder, forming 
with the composites and slips 33 per cent. of the whole, must for 
traffic purposes be ве Л. Of the local and branch-line coaches 39 
per cent. ere brake-vehic'es, and the remaining 61 per cent. would 
be dependent coschss; for this {урэ of stock, working practically 
in block-trains, no self-lit coaches would be required, although each 
train must be capable of being broken up as desired and re-formed in 
any order. Finally, there are a number of horse-boxe3, carriages 


Amperes. 
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trucks, and milk-vans, which are formed in passenger-trains, but are 
not lit except by oil-lamps when necessary. They constitute about 
24 per cent. of the entire stock, and must be considered, since thev 
may be formed anywhere in the train. From the гаће point of view 
the application of the brake-vehicle svstem to all passenger stock is 
limited by the breaking-up of trains for branch connections and 
through coaches, and it is for this reason that one-third of the main- 
line stock would, if electrically lit, be self-lit, leading to marshalling 
troubles. On the other hand, there is a very substantial reduction 
in capital cost, which, when the system can be taken full advantage 
of as in the local and branch stock, amounts to about 35 per cent. of 
the cost of self-lit equipments, with a reduction in maintenance and 
working costs of 40 per cent. Its real advantage, however, is 
increased reliability. Apparatus will fail, and since in practice 
there will be always several sclf-lit coaches and brake-vehicles in any 
train with their generators in parallel, the failure of one dynamo or 
the loss of a belt need make no difference. With a purely self-lit 
system the failure of any one piece of apparatus may put that coach 
in darkness. In order to securo this reliability to its fullest extent, 
every self-lit coach would be capable of connection to the system. — 

In addition to the apparatus required to supply the lamps this 
brake-vehicle system makes further specific demands. The dynamo 
must be capable of having its output adjusted between wide limits, 
во that if an equipment has for a time to light only the brake-vehicle 
a$ a self-lit coach, 16 can be readily adjusted to an.output of, say, 
60 per cent. of full load. Finally, and most important of all, it must 
be rigidly limited to a certain safe maximum to prevent serious repairs. 
The Leitner dynamo in its standard form already possessed the 
essential limitation of output, since the generator could work with 
its terminals short-circuited ; at the same time, the system possessed 
a regulator fulfilling most of the conditions stated to be necessary. 
Summarised, these conditions are: limited maximum output of 
the generator; easy adjustment of the output over a rànge of 40 
per cent. ; parallel running between generators of different outputs ; 
cut-in cut-out switch to act as a reverse-current circuit-breaker ; 
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Fic. 2.—Оотрот Curves or LEITNER Dynamos. 


lamp-voltage control within 24 per cent. ; battery-charge control ; 
battery-overcharge prevention; and, finally, battery when fully 
charged floating on the lamp-load. Since the first experimental 
train was equipped, such of these features as were lacking have all 
been added to the Leitner system. 

To test the brake-vehicle method of train-lighting the Great 
Western Railway decided to equip a six-coach corridor train. The 
віх coaches were lit by a total of 142 10 c.p. tungsten lamps, giving a 
total rated input of 1,700 watts. The actual measured input during 
the experiments was 76:5 amperes at 22 volts, or a little under 1-2 
watts per rated candle-power. The two third-class brake-vehicles 
were equipped with Leitner series VI generators, which at that time 
were rated at 45 amperes each. They are now rated at 50 amperes, 
although this output can be raised to 60 amperes by adjustment. The 
five coaches supplied direct by these two dynamos, of a rated output 
of 90 amperes, had a lamp load of 62-5 amperes, so that there was a 
rated generator margin of only 27:5 amperes over and beyond the 
lamp load for battery-charging. This was purposely made an 
insufficient margin for charging two 180-ampere-hour batteries, in 
order that the assistance of the celf-lit coach in keeping the brake 
vehicle batteries in condition could be thoroughly tested. The 
sixth coach was self-lit, and being already equipped on the Leitner 
system was taken out of traffic; it was modified to suit brake- 
vehicle conditions, and was worked as а detachable coach. The self- 
lit equipment included a 180-ampere-hour battery and a 45-ampere 
generator, so that there was a rated dynamo-output to the whole 


r 


train of 135 amperes and a lamp-input of 76:5 ampcres, giving a 
margin over the lamp-input of 58-5 amperes for charging the three 
batteries. This margin was not sufficient to charge them at the 
8-hour rate with all lamps on. 

It will be scen, therefore, that this train was equipped to test 
the brake-vehicle svstem under limiting conditions. "The six-coach 
train had a generator capacity sufficient to keep the batteries in 
condition, had their capacity been equal to the rated output of the 
dynamo for three hours, i.e., to 405 ampere-hours. Actually their 
capacity was 510 ampere-hours, and the generator capacity with 
the given lamp load was not sufficient to keep the batteries healthy 
without daylight running. For a suburban slow service each 
dynamo output had to be increased to 60 amperes in order to 
charge the cells properly. In Fig. 2 is shown the output and the 
field-current, together with the corresponding voltage of Leitner 
dynamos of the 100-ampere and 50-ampere size, for the whole range 
of speeds and with one definite value of lead. Оп the first journey 
made by the experimental train, all lamps being on, two out of the 
three dynamos were purposely put out of service by breaking the 
circuits of their respective fields. The third machine continued to 
work at full load, while the remainder of the lamp load was taken by 
the batteries., 
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Gear Ratio. 3 to 1. 
Conditions for Battery Chargiug with Lamps on. 


The six-coach experimental train made its first trip between 
Paddington and Westbury and back on March 16, 1909, and went 
into regular traffic on the next day. Since that date, with one 
break, it has run continuously in both fast and slow services. For 
6} months it ran as а fast train between Paddington and Weston- 
super-Mare or Taunton. For 4j winter months it ran as a train with 
few stops between Paddington and Windsor. During this service 
there was no daylight running, and a recording watt-hour meter 
was used throughout the period, connected to each dynamo and 
lamp-circuit alternately. During each 24 hours the dynamos were 
generating with the automatic cut-in switch closed on the average 
for 1-9 hour, and the lighting was on for an average of 3-7 hours. 
Averaging the watt-hour meter readings throughout this period, the 
output of the dynamos was 10-1 kw.-hours, and the input to the 
lamps 6-73 kw.-hours each 24 hours. This ratio of 67 per cent. 
is just less than sufficient to keep the battery in order, the out- 
put of each dynamo, as previously stated, having been tempo- 
rarily increased from 45 amperes to 60 amperes. The specific 
gravity of the cells fell slowly, and every eight days the batteries 
were given a desulphating charge in the shed. For one month the 
train ran on a local stopping service between Paddington and High 
Wycombe, but there was ample daylight running to keep the battery 
in good order. The train then went into the paint-shop, and after 
2} months’ rest was put once more into service, the electrical equip- 
ment remaining exactly as it was, except that the batteries had been 
charged periodically. It ran again on the High Wycombe service 
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for 14 months, again on the Paddington-Weston-super-Mare and ! shown in Fig. 1, to be about 900 hours, and during the whole of 1910 
| lamps were lasting for 12 months before renewal. It is therefore 


Paddington- Taunton service for 24 months, and since October, 1910, 
it has been running between Paddington and Bristol. Опсе in | not considered economica! to run lamps at a lower eflicieney than 
November, 1909, the train was put into traffic bv mistske after the | 1-3 watt per candle, as 12 months is a quite long enough life for a 
batteries had been run right out on a test : there was no light to be | glow-lamp. The maintenance of wiring and fittings is rather high. 
hed. Once in December, 1910, there was a partial failure in two | owing to fuse renewals. Rigid inspection of fuses is necessary, since 
coaches owing to a fuse blowing. and in January, 1911, а dynamo- | any screwed contacts will work loose from vibration. If duplicate 
pulley came off. The brake-vehicle was damaged and was taken out | fuses are ready in every switch-box the fuse wire may be soldered to 
of traffic, and the other brake-vehicle and self-lit coach ran the five- | its fuse-clamp and unsoldered when the fuse is returned to the shops 
coach train for a few days ; but the battery electrolyte lost in specific | for renewal of the wire. It is à wise plan to change all fuses every 
gravity, and the train was out of traffic for a few days more until | month on a regular routing, to ensure reliability. 
the brake-vehicle was repaired. Only one alteration has been made These charges constitute the out-of-pocket expenses to a railway 
in the equipment since the train first started, viz., in tho sizes of the | for maintaining train-lighting. Over the two years that the experi- 
cables to compensate for the drop of voltage. mental train has been in service they have averaged £7. 103. per coach 
After the experimental train had been run for a few weeks, two | perannum. This is, in so short, a time, naturally exclusive of battery- 
five-coach trains, running between Paddington and Fishguard, the | plate renewals, but is inclusive of daily inspection of the train. The 
electric-lighting apparatus of which had worn out after 10 years’ | cost of extra battery-cherging while on the Windsor service. which 
service, were equipped on the brake-vehicle method. They were put | was approximately £18, hes been excluded. For not less than 500 
into service, опе in July, and the other in August, 1909, and hive | coaches, equipped on the breke-vehicle method with generator, 
run ever since. One of them was regularly divided at Cardiff on the | self-lit and dependent coaches much the same ratio as thev are in the 
down journey for the insertion of a gas-lit dining-car, the loop experimental train, the annual out-of-pocket expenses, averaged over 
being made at each end opposite the dining-car. Under these the entire stock, should not be higher than £6 per coach per annum: 
conditions there is no through wiring connecting the brake-vehicle | If all coaches were self.lit on some properly regulated single-battery 
equipments, so that the element of duplication in case of failure is | system the cost might be expected to be £9 per conch per annum. 
The trains have run without failure. Two new trains | Where, on the other hand, as in the made-up trains on suburban 
and local services, the brake-vehicle method can be pushed to ita 
logical conclusion, each brake-vchicle lighting four or five dependent 
couches, the average maintenanceer coach can be reduced to 
between £3 and £4 per annum. In all these cases battery-regulation 
and lamp-regulation is assumed. In 1906 very complete tests of the. 
performance of the 50-ampere size Leitner train-lighting dynamo were: 
mede at Faraday House, end further tests of the mechine, both at. 


35 
SOOO eel] 
» РА | 

= "i ID" Battery T SSN Ж 

E 15 H е Patt and же ы ~ 
= 10 ers ЖИМ ОЗҮ ЧӨН Е ^ GN йй: 
NM | - EN 


gone. 
required for the service between London and Fishguard in connection 


ів, ће Cunard boats were lit electrically on the brake-vehicle 
mefhod and put into service in sections between September and 
December, 1910. Owing to the large number of lamps in each 
tmin, namely 537, corresponding with а lamp load of 320 amperes. 
the brake-vehicles alone could not conveniently curry the necessary 
equipment, and out of twenty coaches, eight were made into gen- 
rator-coaches each equipped with 100 ampere dvnamos and 210 
ampere-hour batteries. Twelve coaches were dependents equipped 
with lamps and through wiring only, while six were self-lit coaches 
—four dining-cars being equipped with dvnamos end betteries of 
the same capacities, and two luggage-vans being equipped with. 
o0-ampere dynamos and 90 ampore-hour batteries. АП equipments 
work in parallel. ‘There has only been one feilure since these trains 
were put into service. This put three coaches in darkness for 19 
minutes on two occasions. Two other four-coach treins, intended for 
local service in the Birmingham district, have been equipped on the 
brike-vehicle methced. These ere set or block trins. end the 
couplers and sockets he ve been dispensed with, the through cables 
being connected between each coach by eve sockets bolted together. 
and each joint insulated. Other local set treins are in course of 
equipment, but since their composition may Ye varied. a simplified 
form of coupler and socket, 2s compared with th >t described for main- 
line working, will be uscd for connecting the through cables. The 
need of electric train-lighting in the immediate future is the cheapen- 
ing and simplification of app.sratus, especially regulating-apparatus. 
and there is certeinly a use for a cheap lemp-voltzge reguletor c: st- 
ing not more thin £5. 

The initial cost of equipping the experiment! train on the looped 
positive principle was £761, including £108 spent on special com- 
p2rtments containing the experimenta! messuring 2pparatus. The 
charges are inclusive of all materie! and labour employed by the 
locomotive-department in wiring and edapting cozches for electric 
lighting; they also include material and labour for housing and 
suspending batteries, regulators, and switches, as well as the cost of 
dynamo-suspension and the provision and fitting of axle-pulleys. 
Proper factory-charges have been added to th» prime depzrtmental 
cost, so that the figures given represent real costs and not out-of- 
pocket expenses. The annuhl costs of lighting electrically such a 
train is £44. 18s. 

The working costs are the result of only two years’ experience of 
maintenance, but that period includes the maintenance of a fair 
proportion of apparatus which has been in service for various 
periods up to 10 years, and the figures given are based on main- 
taining and renewing batteries and dvnamos after many years of 
service. "The actual cost to the Great Western Railway of maintain- 
ing about 3,600 cells during 1909 and 1910 represents 8} per cent. of 
their initial cost, and includes a fair proportion of plate-renewals to 
batteries more than 5 years old. The Leitner regulator, in 2} years’ 
experience is the chespest piece of apparatus to work, the cost of 
maintaining some hundreds of them averaging between 3s. and 4s. per 
regulator per annum, provided the balance-beam contacts on the 
voltmeter switch work in mercury cups. Regulators require cleaning 
about every 14 months, and that should be the extent of their cost. 
Lamp-renewals are quite reasonable. On the Great Western Railway 
the time of lighting averages 950 hours per annum for the whole 
stock. The useful life of the 13 watt, 10 c.p. tungsten: lamp is 
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Fic. 4.—TractivE Errort: 5°-1MPERE DyNAMo, 


Faredey House and when forming a coach-cquippment in a Great 
Western train, were made by Mr. Henry M. Sayers. The only differ- 
ence between the machine tested and the three machines used on the 
experimental train was that, on the brake-vehicles, the dynamos 
had ball bearings in place of parallel oil-bearings. The self-lit 
coach wes equipped with a sister machine to that tested. The 
results of Mr. Ns vers's tests on the complete equipment are shown in 
Fig. 3. the measured input to the belt on the axle-pullev and the 
measured output from the dynemo being given, together with the 
no-load losses (which are approximately only). The efficiency- 
curve inclusive of transmission losses, belt-slip end dynamo losses 
is also given. These values are plotted with train-speeds up to 
85 miles per hour, which speeds correspond with a gear-ratio of 
3 to 1 as used on the experimenta! train, and to standard 43 in: 
wheels. In Fig. 4 is shown the locomotive drew bar pull necessary 
to produce the normal dynamo-output curve given in Fig. 2 for the 
50-атреге dynamo; it corresponds with conditions and gear- 
ratio of the experimental train. Dynamometer car tests of the 
experimental train were carried out by Мг. G. J. Churchward, 
and at the same time continuous measurements of the electrical 
output of all three dynamos were recorded. And as a result 
it was found that an average of 1} per cent. of locomotive draw-bar 
pull should be debitable to train-lighting throughout the year, and 
may be taken as a very fair approximation for the entire main-line 
stock of а railway equipped on the brake-vehicle method. provided 
it has about the same ratio of generator-coaches to dependent, 
coaches and self-lit coaches as holds in the experimental train. The 
question of the additional locomotive-power required to haul the 
extra weight due to lighting equipment is open to considerable 
difference of opinion, but it appears to be about 1-7 per cent. | 
The cost of lighting the experimental six-coach train throuzhout 
the year, on the assumption that the train works for 10 h -rs each 
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5 
day for 237 days, during which time the lighting is on for an average | formerly, only 10 kw. to 12 kw., was 25 kw.—that 13, double 


of 4 hours per day, or 950 hours per annum, is as follows :— the amount obtained under the old slow spark system. In 
Initial cost of equipping train on brake-vehicle method......... £761 | 1910 the station was enlarged once more, the primary energy 
| — | being increased and the antenna itself being enlarged. The 
Annual expenditure— _ 
Working costa иене £45 
Locomotive costs „ние 28 
£73 


Capital charges— 
Interest on initial cost at 4 per cent. per annum.............-- £30 
Reproduction of capital in 20 years by annual sums in- 
vested at 4 per cent. compound interest, say 3 per cent. 
per annum on initial cost е 23 


Total annual charges per train........... eee £126 


THE TELEFUNKEN WIRELESS STATION AT NAUEN. 


Some few years ago it became known that attempts were 
being made to signal across the Atlantic Ocean by wireless 
telegraphv, and that messages were being transmitted over 
much longer distances than previously, and that large stations 
for studying long-distance conditions were under construction. 
Whereas a range of 200 km. to 400 km. was considered nothing 
extraordinary, it was.found that great difficulties arose in 
almost the same proportion as the distances were increased. 


Fia. 2.——MoToR ALTERNATOR FOR SUPPLYING PRIMARY CURRENT. 


following description gives details of the antenna and the 
plant now in use, and at the end of the article is given a sum- 
mary of the remarkable results obtained. 


Fic. 1.—GENERATOR Room. 


It was, furthermore, unavoidable that conditions under which 
stations for wireless telegraphy were operated had often entirely 
to be changed from previous practice, and that the items, for 
Instance, in regard to construction, strength and safety of 
towers or masts carrying the antenna, had to be re-figured. 

In order to study all these conditions and to decide such 
questions on а scientific basis, the Gesellschaft fiir drahtlose 
Telegraphie, of Berlin, erected a long-distance wireless station 
at the village of Nauen (about 25 miles from Berlin), the 
station being used not for commercial telegraphy but only for 
experimental purposes. 

Since this station was built in 1906 it has been constantly 
reconstructed and improved in accordance with the experi- 
mental results obtained. Initially there was only an engine 
of 35 H.P., the antenna being carried by a tower of 100 metres 
in height. In 1907 the main power was raised to 75 Н.Р. 
Both'these equipments of 1906 and 1907 were worked under 
the old slow spark system with an efficiency of only 10 kw. to 
12 kw. in the antenna, as seen in the table of data at the end 
of this article. 

In 1909 the station was again reconstructed, the old system 
being abandoned and replaced by the new Telefunken system, 


known аз the "singing quenched sparks.” The results | At present the main power equipment consists of two Lanz 
obtained with this new system were very remarkable, for it | steam engines driving by belt two dynamos of about 60 kw., 
was found that the energy in the antenna, instead of being, as ' giving а pressure of 220 volts. (Fig. 1.) In parallel with 


Fia. 3.—HIGH-TENSION TRANSFORMER AND BACK OF SWITCHBOARD. 
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these generators is run a battery of accumulators; this con- ; plug into the appropriate hole the wave length may be altered 
sists of 126 Tudor cells, having a capacity of about 148 ampere- in steps from 2,000 to 4.000 metres. 
hours when giving 0-32 kw. In ordinary working this battery ' — Tlie primary variable inductance is seen at B, and beyond 
serves as a buffer battery, maintaining the pressure constant this, at C, is a cabinet containing the coupling transformer. 
under the varying load due to signalling, but it can also he This, again, consists of two flat spirals of copper strip, having the 
used for operating the station for short periods or with low same vertical axis; and the coupling can be varied from the 
power when the steam plant is shut down. operating room by altering the vertical distance between 
these spirals. The connections can also 
be varied by a plug which is seen on 
the front of the cabinet. 

Beyond this again is seen the battery 
of jars forming the capacity for the 
primary circuit, and just to the right of 
these is а wooden cabinet having six 
spark dischargers fitted to the front of if, 
the porcelain insulating rods of these 
being noticeable in the illustration. 
Each of these dischargers contains a 
number of spark-gaps in series. The 
whole group is air cooled by an electric 
fan fixed behind them, and makes a com- 
pact arrangement. 

Above the spark gaps, at D, will be 
noticed a convenient little device which 
gives optical evidence whether the waves 
are being generated at the proper frequency 
and with regularity. It consists ofa black 
disc having a helium vacuum tube fitted 
in the face of it radially. The disc is 
kept rotating by a small motor, M, and 
carries а winding, C,, on its edge as 
shown diagrammatically in Fig. 6, 
this winding being closed through the 
Fu. НЕ ROOM: | tube T. Adjacent to the disc is а second 

stationary winding. C, which is loosely 
coupled with the antenna. The tube 


The continuous-current energy is transformed by & motor, thus glows with each train of waves, and if the motor is 
alternator of 55 kw. to 60 kw. output, running at 1,000 revs. per run at an appropriate speed the tube appears as a stationary 
min., and giving a frequency of 500 periods per second. The star on a black ground, the number of radii depending on the 
alternator is of the inductor type. Since a spark occurs at | speed ofthe motor and the frequency of the waves. This device 
each maximum of the E.M.F. wave, the spark frequency is , isso placed thatit is conveniently seen from the operator's table. : 


1,000. 

The main generator room with switch- 
board is seen in Fig. 1, and the motor 
generator in Fig. 2. 

Current from the alternators at about 
440 volts is led through the switchboard in 
the high-tension room and thence 
through а multiple contact relay switch 


`1 


to a transformer which raises the pressure | ч 
+0 50,000 volts. The transformer, which ho Д 3 sd a nt 
is oil insulated, and also the back of the эт эг Ж t ei i 
switchboard, which is of marble, are seen li IPIE 
in Fig. 3. | E. | Tt 

À photograph of the high-tension room E ота p i" 


is reproduced in Fig. 4. Looking at this 
view and passing from left to right, we 
see first the insulator through which the 
antenna connection is brought, with the 
antenna switch above it. This switch is 
electrically coupled with the switch on 
the switchboard controlling the supply of 
energy to the transformer, so that the 
energy сап be cut off from the antenna at 
any moment, and the antenna connected 


to the receiving apparatus. This change- - : Па E A 
over from transmitting to receiving is made 
very easily by the operator working a Ею. 5.—THE OLD EQUIPMENT OF THE STATION WITH THE'SLOW SPARK. 
switch in the operating room, which is 
The marked difference in the equipment caused by changing 


immediately adjacent to the high-tension room on the right- | 

hand side. 
Below the antenna switch is seen a cabinet, A, containing the | shown by Fig. 5, which illustrates the corresponding equipment 
under the old régime. The old equipment included 360 


variable inductance for the antenna. From the front of the 
cabinet five plug connections project, so that by inserting the | Leyden jars, which were charged 20 times per second, whereas. 


from the ordinary spark to the quenched spark system is well 
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i i jars ; d connected with one 
the new equipment includes only 36 Leyden jars; but these | about 8 metres long, bolted together an 
are ad 1,000 times per second, and the energy transmitted | another by diagonal struts. At a height of about 6 metres 


to the antenna is much greater, as already stated. At’ the | above the ground the structure is carried by three girders 
present time one is struck by the marked absence of noise in 


the high-tension room ; indeed, we found that the transmitting тт 
relay was far more noticeable, as regards noise, than the spark- 


) x aM 
gaps, whereas in an ordinary spark station the noise of the / 1 
spark-gap is far from pleasant. | | | | К id 
Fig. 7 shows the operating room, the high-tension room being | N NI 
visible, as seen through the window. А vibration frequency f С | 
indicator is noticeable, showing if the alternator is running at N {К 
the correct speed. Тһе operator, having set the inductances $ ; ' 
/ 
| ) | 
1 4 1 
M Zr 
45, 
>. 
7 
Fic. 6.—DIAGRAM OF THE HELIUM TUBE INDICATOR. 
| 
for the desired wave-length, adjusts the coupling by a con- | 
tinual variation of the primary with reference to tlie antenna 
circuit. Hereby is reached a point where the ammeter shows | 
a maximum; the helium tube then gives him a fair idea | = 
whether all is well. | ВЕ 
The receiving apparatus 1s seen at А. At B is a sound куе. 
intensifier, and it was noticeable on the occasion of our visit Кали Л 
that this gave ап extremely audible note about the room. so that ey Be +... 
it was quite unnecessary to use a telephone receiver when the xit ко ORAL. 
sound magnifier was in adjustment. An automatic transmitter IIT OPE 
of the usual tvpe can also be seen, the tape being punched and Fic. 8.—Tue Foor or THE ANTENNA TOWER. 
used in the same way as in ordinary wire telegraphy. 


The antenna equipment consists of an iron lattice tower | which are brought to an apex. 
100 metres in height, supporting the antenna, which 1s of the 


At the foot is a ball-and-socket 
umbrella type. The construction of the mast is well shown in | 


joint, which provides freedom of movement, and below this 
can just be seen a layer of insulation which supports the whole: 
structure and insulates it Нот earth. 
Consequently the antenna is not insulated 
from the tower which thus forms part of the 
oscillating system. At a height of 75 metres 
are taken three guys which maintain the 
mast vertical. These consist of iron rods 
linked together; they are anchored to 
massive blocks of masonry, mostly above 
ground, 200 metres from the foot of the таз; 
here massive glass insulators are used, and 
the construction is such as to give complete 
freedom of movement. The small sheds 
protecting the masonry, &c., can just be seen 
in Fig. 10. The guys are also insulated from 
the tower at their upper ends by means of 
insulators in oil, which have been found 
satisfactory. А permanent stairway is 
provided so that the tower can be easily: 
mounted. | 
Fig. 9 is а diagram of the antenna. Itisin’ 
six sections and these are controlled by three 
pairs of pulleys which can be manipulated’ 
from a platform on the tower at a height of: 
96 metres. The sections are arranged in 
pairs so that each one is counterbalanced by: 
the section opposite through the pulleys just: 
mentioned. By means of this arrangement 
the tower is subjected to a minimum of stress, 
Fio. 7.—OPERaTING Коом, | and any one-sided stress is equalised. When 


desired any single section can be lowered by 
using a special release apparatus. Phosphor bronze wire is 


used for the antenna and the lower ends are carried to 15 masts: 
» 30 metres in height. A general view of the central tower is? 


Fig. 8, from which it will be seen that the form in horizontal 
section is triangular and about 4 metres long on each side. The 
three main vertical members are formed of riveted sections 
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Distance Nature of | Name Oscillating Name or 
Record. ' attained in | distance | 0f | System. energy in situation of the Remarks. 
kilometres. bridged. station. kilowatts. other Station. 

I. 3,600 79" land Nauen , Ordinary slow 10-12 N.N, “Сар 1907, Nauen—Harbour of Funchal on 
| spark system Blanco ” Teneritfa over the Pyrenees. 

I. | 4,600 „ Го Singing | 25 S.N. “Eleomore — , 1909, Nauen—West Cap Blanco over 
| | quenched sparks | Woermann ” the Pyrenees. 
| ! | 35 | 8.5. “ Bosnia ” Longitude of Boston. 


given in Fig. 10, but the antenna has mostly disappeared in the | large insulator noticeable in Fig. 4 to the high-tension room. 


photographic process. The top of the antenna is not 
insulated from the tower, but the lower part 1s insulated from 
.earth by strain insulators, some of which are just visible in this 


illustration. 


They are at a height of. about 45 metres. | 


In Fig. 8 the vertical wires giving connection to the antenna 
and connected to a triangular frame surrounding the town are 


just distinguishable. | 
The current in the antenna reaches a value of 50 amperes 


Owing to the high voltages that are used the ordinary insulators | when working with the full power, and the natural damping of 


Fia. 9.—D1aGRaAM OF THE ANTENNA AT NAUEN. 


were found to fail, and therefore Herr Rendahl devised the 
type described in our last issue butone. The natural damping 
of the antenna 1з 0-14. 

The lower part of the antenna is attached to light masts 
which practically consist of ladders, the first length being 
made of two or three ladders bolted together, as described 
in our last issue. They have the merit of being light and are 


easily erected. 


the antenna 18 0-14. The earth consists of 108 iron wires running 
in the aggregate to a length of about 30 kilometres, and as the 
station is situated in marshy ground it was found sufficient to 
lay the wire about 18 in. below the surface. These wires are 
spread radially, similar to the antenna, and cover an area of 
about 280,000 square metres. At the centre they are joined 
together and are led to the station house. 

Protection from lightning is afforded by a lightning arrester, 
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Fic. 10.—GENERAL VIEW OF THE NAUEN STATION. 


The leads to the station house are carried from the top of the ! and if desirable the antenna can be directly earthed during 


tower and consist of 154 wires in the form of six grids held times of storm. 
together by wooden battens. These wires are brought down With regard to range we may. mention that the results 


to а 'bus bar, and thence the connection is taken through the given in the above table have been obtained. 


302 


THE ELECTRICIAN, DECEMBER 1, 1911. 


VACUUM OSCILLATION VALVES. 
ВУ В. 5. WILLOWS, М.А., D.SC., AND 8. E. HILL, B.SC. 


Summary.—The rectifying action of vacuum oscillation valves depends 
upon the fact that the glowing filament emits negative ions readily. If this 
emission can be increased the sensitiveness of the valve should also rise. 
This can be effected by having a layer of, say. incandescent lime on th? 
filament; and, similarly, the effect is increased by having a substance, 
such as aluminium phosphate, giving positive ions on the second elec- 
trode. ‘The authors investigate the etfect of a polarising E.M.F. on this 
arrangement. Such an E.M.F. is beneficial or disadvantageous depend- 
ing upon its value. The effect is discussed and ex plained. 


— 


When a carbon filament is made incandescent Richardson 
has shown, if the temperature is high enough and the gas 
pressure sufficiently low, that the ions emitted are chiefly 
negative. This property has been utilised by Fleming in the 
construction of his well-known oscillation valve for the 
detection of oscillatory P.D.s such as occur: in wireless 
telegraphy. For this purpose the glowing filament of an 
incandescent lamp is surrounded by an insulated metallic 
cylinder, one pole of the oscillating circuit is connected to the 
filament, the other pole is joined to а galvanometer, and the 
circuit is completed by joining the second terminal of the 
galvanometer to the cylinder surrounding the filament. De 
Forrest introduced a polarising battery in series with the 
galvanometer and thereby greatly increased the sensitivity. 
When the oscillatory Р.О. is negative on the filament 
negative ions pass through the vacuous space from th^ 
filament to the cylinder, and the current so produced is 
measured by the galvanometer; the positive phase is prac- 
tically quenched owing to the lack of positive ions required 


Fic. 1.— DIAGRAM SHOWING ARRANGEMENT ОР TUBE. 


to carry the current. The present Paper had its origin in an 
attempt to increase the sensitivity of this arrangement, but 
the investigation has gradually concentrated its !f on the 
behaviour of such valves undcr different conditions. Ап 
obvious method of increasing the sensitivity is to increase the 
emission of negative ions, and, further, to surround the fila- 
ment by a substance capable of emitting a large excess of 
positive electricity. During one phase of the oscillation 
current is carried by ions of each sign, while, as before, the 
other phase is suppressed. An increased emisston of negative 
ions can be brought about by replacing the carbon filament bv 
a layer of incandescent lime, for Wehnelt* has shown that 
this substance emits a copious supply of negative electricity. 
(We believe this modification has been used by Wehnelt him- 
self, although we have been unable to find the reference.) 
Willows and Garrett} have shown that, when ccrtain salts 
are heated, there is an emission of ions, sometimes the positive, 
at others the negative, being in excess. Following this, Sir 
J. J. Thomson] has found that aluminium phosphate emits 
a large excess of positive ions; a thin layer of this substance 
was therefore used on the second electrode. The apparatus 
used is shown diagrammatically in Fig. 1. 

A is a strip of platinum on which a thin layer of lime is 
spread, B is a similar strip, covered with aluminium phosphate, 
placed a few millimetres from A. Each strip can be heated 
by insulated batteries by means of leads passing through 
waxed joints. To facilitate replacement of the strips each 
pair of leads is carried by a piece of glass tubing which fits into 

* ** Ann. der Physik," 14, p. 425, 1904. 

t“ Phil. Mag.," 8, p. 437, 1904. 

$“ Camb. Phil. Soc. Proc.," March 6, 1997. 


a ground joint at the ends of the tube C ; this tube is connected 
to a mercury pump and M'Leod gauge. P is the circuit in 
which the oscillations take place, G is the galvanometer and 
M a battery of sinall cells. The gas pressure is kept as low as 
possible. Generally the oscillations were produced by a sinall 
induction coil driven at a frequency of about 1,500 per second. 
When the lime alone is heated a current about three times 
that passed by an ordinary Fleming valve can be obtained in’ 
the best conditions. If the lime is raised to a white heat and 
the phosphate to dull red, a further increase, amounting in 
some cases to twofuld, can be obtained ; the phosphate must 
not be too hot or the negative ionisation from the platinum 
strip on which it is spread becomes appreciable. The extent 
to which the phosphate improves the rectification depends on. 
the frequency and amplitude of the oscillating E.M.F., and on 
the time the substance has been heated. These results were 
foreseen, for, in order that the valve shall pass a current, it is 
necessary that the E.M.F. and the time during which it acts 
shall be great enough to send ions across from one electrode 
to the other before reversal takes place. Now, it is known 
that, at low pressure, the velocity of the negative ion is much 
greater than that of the positive; for rapidly alternating 
E.M.F.s, the current therefore tends to be carried more and 
more by the negative ions from the lim», since those from 
the phosphate on B fail to reach A. The tin^ during which 
the phosphate has been heated is important, for Garrett* has 
shown that its activity at first decreases with the time and then 
becomes steady, while Willows and Pictont have recently 


Рив. 2. —СовуЕз SHOWING VARIATION OF SENSITIVENESS. 


shown that the activity of lime is actually increased by pro- 
longed heating. 

The effect of varying the E.M.F. of the polarising battery 
hus been investigated by Tuyman,t and it is this point which 
finally occupied our chief attention, The battery, of course, 
produces a current, and Tugman found that the oscillatory 
P.D. increased this current if the polarising E.M.F. was sinall, 
but for larger E.M.F.'s.a decrease was found. This result we 
have verified, using lime and aluminium phosphate, lime 
alone, or finally an ordinary Fleming valve, but we find, if the 
battery E.M.F. is still further increased, that the rectified 
current is again increased. This second increase is by far the 
most important ; in some cases we have obtained a rectified 
current nearly one thousand times that produced by the coil 
alone when the battery was absent. It is at this stage that 
the valve is most sensitive as a detector. То get the best effect 
the hme or carbon filament should be as hot as possible, 
then, by adjusting the E.M.F. of the battery, it can be 
arranged that the alternating Р.О. produces a visible charge 
when it acts in one direction but not in the other. It is sim- 
piest to send the current produced by the battery alone through 
one of the coils of a differential galvanometer, and to bring 
the necdle back to zero by sending an independent current 
through the second coil. Fig. 2, curve А, shows how the 
rectified current depends on the polarising E.M.F.; the 
abscisse are battery volts, the ordinates are currents in 
arbitrary units, taken as positive whén the alternating P.D. 
causes an increase. The results can be readily explained if 

* * Phil. Mag.,” October, 1910. 


t“ Phys. Soc. Proc.," May, 1911. 
t“ Phys. Rev.,” 29, p. 154, 1909. 
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the characteristic voltage-current curve for the valve is plotted. 
Fig. 2, curve B, shows the gencral shape of such a carve with 
the ordinates on a reduced scale compared with those of curve 
A. The lime was not made hot enough to produce the greatest 
efficiency in order that the various stages should be more 
clearly separated. It is seen that the characteristic curve 
consists of three parts, in the first stage, from © to G, the 
current increases with the E.M.F.; in the second stage, from 
G to I, it is stationary, or saturated, to use the usual term; in 
the third stage, from I to J, the current increases verv rapidly 
and an arc is soon formed. 

When the battery E.M.F. corresponds to D’ the alternating 
E.M.F. will cause the current to vary between C and E, and 
the shape of the curve shows that the increase during one 
phase will be greater than the decrease in the opposite 
phase. When the polarising E.M.F. corresponds to G’ the 
alternating P.D. has no effect in one direction and causes 
a decrease in the current when it is reversed ; on the whole, 
therefore, a decrease !s produced at this stage. If the battery 
voltage corresponds to I’ the results produced in the second 
stage are reversed, and the current increase will be all the 
greater the steeper the curve IJ can be made, t.e.. all the 
hotter the lime. The alternating P.D. has therefore the 
greatest effect when the voltage of the polarising battery 13 
adjusted to correspond with the point of greatest curva- 
tion of curve B. This is verv similar to the explanation 
already given hy Tugman. The second maximum ıs not 
usually so sharp with a carbon filament as with lime. unless it 
15 overheated, but the readings are steadier. 


——— = 
AUTOMATIC REVERSIBLE BATTERY BOOSTERS.* 


ВУ R. RANKIN, 
(Concluded from page 275.) 


Summary.—4A short account is first given of the uses and advantages 
of battervy-booster plant and the savings likely to be effected by its 
employment. Boosters are classified under three main divisions. Under 
Class (A) are described the plain differential, Pirani, Crompton and 


Lancashire systems; under Class (B) are the Highfield and E.C.C. 


The advantages of boosters controlled by external regu- 


systems. 
such 


lators over those of the diverter tvpe are briefly mentioned : 
boosters belong to Class (C), which includes the Entz, B.T.-H., Taylor- 
Scotson, Tilney, Thury and Brown-Boveri boosters; while the systems of 
Lincoln and Bijur are also referred to. Some methods of using battery- 
booster plant are then considered more fully. and several methods of 
adapting such plant to the control of winding gear are described. The 
employment of batteries on alternating-current systems is next treated : 

whilst, finally, some figures aro given relating to the plant at the Gary 
Steel Works (U.S.A.) and a short description of the Hucknall Colliery 


plant. 


Crass (С). 

In this class of booster control is usually made to depend on small 
variations in the generator current which it is desired to regulate. 
these small variations being turned to account to prevent the occur- 
rence of larger variations. The idea is somewhat akin to that em- 
ploved in the hit-and-miss system of governing a gas engine. The 
regulation does not depend on exact design, but on the rapidity with 
which the regulator can act. Most makers of diverter boosters con- 
sider it. necessary to |:minate the entire booster field system ; but 
with boosters controlled by & quick-acting regulator there is no 
necessity whatever to have such a refinement as lamination of the 
field system. 

Ent: Booster.—The simplest system is that invented by Entz, the 
prominent feature of which is a piece of apparatus called the Entz 
carbonregulator. The connections are as shown in Fig. 6, wherean 
exciter is shown connected across the booster field, the field of which 
exciter being controlled by the carbon regulator. The latter consists 
of two sets of piles of carbon dises A and B, connected in series across 
à section of the battery ; in the figure it is, for simplicity, shown 
across the whole battery. The junction of the two sets is connected, 
through the exciter field C. to the middle point of the section of the 
battery in use. The generator current which it is desired to regulate 
is carried round a solenoid. D, provided with an iron core suspended 
from the end of a lever arranged with a pressure transmitter for each 
set of carbon piles. The pull on the solenoid core is opposed by a 


* Abstract of а Paper read last week before the Institution of Elec- 
trical Engineers. 
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i apring. as indicated in the sketch. The two sets of carbon piles being 


т series across a section of the battery, the P. D.sacross them will be 
‘directly proportional to their resistances, which are varied bv the 
movement of the regulator lever. The potential of the middle point 
of the regulator, that is, the junction of the two sets of piles, rela- 
‚ tive to the potential of the middle point of the section of the battery 
in use, will therefore obviously vary with the relative resistances of 
the two sets of piles. and a current will flow through the exciter field 
when the resistances of the two sets are unequal, the direction of the 
current depending on which of the sets of piles has the greater resis- 
tance. The overall effect is to give a practically steady generator 
current, the variations up and down from the mean value being 
small. The travel of the lever. and hence the corresponding charge 
and discharge battery currents, can be limited by stops E and F 
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Fia. 6.—ENrTz Booster. 


placed above it. The generating plant is only called upon to share 
in the fluctuations when these exceed the capacity of the batterv and 
booster. except in the case of a diverter booster. 

Adjustment of the generator current to any desired velue is by 
tightening or slackening the regulator spring. A notable feature of 
the Entz system is thus its simplicity. Another important property 
claimed for this regulator is that when the balance between solenoid 
pull and spring tension is disturbed the result, due to the sensitive- 
ness of the piles to change in pressure, is an exciting voltage, end 
hence an exciter armature voltage. in excess of that actually required. 
This compels the booster field to build up to the required value very 
rapidly. The makers claim a three-times effect of this character on 
the average. Curves given in the Paper show how much this effect 
reduces the time for the field to build up to the required values. 


Fia. 7.— TiRRIL REGULATOR. 


В.Т.-Н. Boosters.—Since the Entz system was invented various 
other systems have been introduced employing the same principle. 
The well-known Tirrill regulator is mentioned in this connection. In 
skeleton form, applied to the control of battery-booster plant, the 
scheme of connections is the same as that of Entz, the two sets of 
carbon piles being replaced by two resistances, and the lorge solenoid 
by a diverter and a small solenoid. Variation of the potentie! of the 
junction of the resistances relative to that of the middle point of the 
battery is obtained by their being entirely cut out by short-circuitingy 
In practice, a checking effect is also necessary ; this is provided by 
what are termed “ floating contacts," as illustrated in Fig. 7. 

In this case the booster is excited from an exciter, the field of which 
is controlled by the regulating apparatus. The contacts B and C are 
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mounted on a spring-controlled pivoted lever, on which are also 
mounted the cores of two solenoids, M and N, which are energised by 
the exciter voltage at the pruper time through the contacts K and L. 
‘The main lever, at the end of which is suspended the core of a solenoid 
energised by a portion of the generator current, is provided by a 
weight, W, to balance the pull on the solenoid at the desired genera- 
tor load, and a contact, P, working between K and L, as A works 
between B and С. When the main lever is in the horizontal position 
А is clear of B and C, and there is no current in the exciter field. Ап 
increase in generator current causes А to rise and make contact with 
B. This de-energises E, and the exciter field is excited in such a way 
that the exciter voltage causes the booster to give a voltage in the 
discharge direction. 1t will be noticed that as À goes up and touches 
B. P goes down and touches L. energising the solenoid N from the 
exciter voltage. The action of N is to tend to raise B from А, and 
the spring opposing N is adjusted so that this action occurs at a suit- 
able moment. The opening of A and B has, of course, the effect of 
checking the discharge boost earlier than it would be checked if B 
were stationary. The checking may, however, be too early. but in 
that case A will follow up B and again make contact. B again retreat- 
ing when the exciter [voltage attains a somewhat higher value. 
due to the fact that the tension in the spring opposing N increases 
directly with its extension. This following. up action of А is due to 
the fact that the pull on the main solenoid core is balanced bv а 
weight, W, and not by a spring, for so long as the amount of the pull 
on the core about the hinge is greater than that of the pull of gravity 
on the weight W, so long will the lever move. Should W Бе replaced 
by a spring the movement of the lever would increase the tension of 
the spring, and a continued lever motion could only be obtained by 
a continued increase in the current in the solenoid. Hence, so long 
as the generator current has a value above that desired. the contact 
A will follow B, the retreating action of B preventing the battery dis- 


8.—THURY BOOSTER. 


Fia. 


churge current from overshooting, although the exciter voltage is 
allowed to overshoot for the purpose of getting quick action. "The 
movement of B must obviously take place in a period of time less 
than the interval which would elapse between the moment when the 
exciter has a definite voltage and the moment when the battery dis- 
churge would attain its corresponding value. The result is a very 
quick vibration of the contact B. А similar effect through the other 
set of relays is obtained when the generator current decreases. 

It should be noticed that no type of auxiliary checking mechanism 
is used with the Entz regulator, this being due to the sensitiveness of 
the carbon piles to changes of pressure. ge is 

Taylor-Scotson Bequlator.— Another regulator of the Tirrill tv pe 
is that used in the Taylor-Scotson system, where the open- and short- 
circuiting operation is performed directly on a field winding itself. 
Tne regulator is mostly used for voltage regulation, and. so far 
аз the author knows, has not been applied to the control of battery- 
booster plant т the ordinary way, but the action is made to depend 
on the rise and fall of line voltage. 

Tilney Booster.—In this a potentiometer type booster field-regu- 
lating and rev ersing switch is operated by a small motor. The arma- 
ture of this motor is connected through a resistance across the line- 
voltage. and its field is wound differentially, one coil being excited 
from the “bus bars, and the other carrying a portion of the generator 
current. The shunt coil is set во as to balance the diverter coil at the 
desired generator current. Ап increase or decrease in generator 
current, due to an increase or decrease in line demand, disturbs the 
balance of the coils and gives a resultant motor field and a consequent 
torque, and the armature accordingly revolves and regulates th 
booster field, until the battery current assumes the value necessary 
to bring the generator current to the correct value again. 

Thury Booster.—The Thury voltage regulator has been applied to 
the control of battery- booster plant, an outline of the scheme in 
which it is emp'oyed being shown in Fig. 8. The question of over- 
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regulation and the provision of a MAPLE LL IATL NOELLE TRS > action arises in connection 
with this system as in the Tirrill and other external regulators. 

The booster is fitted with a series field coil and a shunt, the latter 
being excited from the battery through a potentiometer resistance 
and switch В, the arm of which is rotated by toothed wheel А. This 
toothed wheel is rotated in either direction by one of the pawls B and 
C, which operate in conjunction with the triggers D and E, which in 
turn are actuated by the knife-edged projection F on the pivoted 
lever G, the travel of this being limited by Tand U. On the side of 
the pivot of G, remote from the triggers, is a solenoid H, which is con- 
nected across the ‘bus bar or other voltage which it is intended that 
the battery charge and discharge should keep constant, the action of 
the salenoid coil being to tend to raise the iron core, this lifting action 
being opposed by the spring К. L and M are two more springs, the 
former à spiral in tension and the latter flat. N is an oil dashpot 
whose piston has an adjustable opening in it, and P is a lever pivoted 
at О and rocked round О by а toothed wheel Q and rack М. 

The triggers D and E and the pawls B and C are mounted on an 
arrangement which is. by the action of a small motor (not shown), 
kept rocking backwards and forwards. The triggers are each pro- 
vided with a notch. which notches engage with the knife edge of F, 
that on E when F falls by the action of the spring K and solenoid H, 
and that on D when F rises. 

This regulator cannot be called quick-acting in the same sense as, 
say. the Tirrill regulator. and it can readily be conceived that much 
trouble might be experienced with it should an attempt be made to 
make the operation dependent on the variations in generator current 
instead of line'voltage. A point to be noticed, and one which would 
badlv affect the operation of the regulator. if connected so as to be 
responsive to generator current and used on a highly fluctuating load, 
is that the back control is not responsive to any of the factors governed 


Fica. 


9.—Brown-BovErRt BOOSTER. 


Бу the action of the regulator. Jt is purely mechanical, and it is 
questionable whether а mechanical arrangement can be adjusted to 
give satisfactory results under the variable and severe conditions pre- 
vailing in ordinary battery and booster work. 


Systems of Lincoln and Bijur.—Other systems mentioned are those 
due to Lincoln and Bijur, which act on a principle similar to that of 
Entz. In both cases a controlling field is connected between the 
middle point of a number of cells and the junction of two resistances 
connected across those cells. In Lincoln's scheme. which is patented 
in connection with alternating-current svstems, the torque of a small 
alternating-current motor, which is responsive to variations in main 
generator current, is balanced by a spring at the desired value of the 
current. An increase or decrease of generator current causes a 
rotation of the motor. and hence, by means of ordinary switches. a 
variation in the relative values of the two resistances connected 
across the cells, the controlling field being therefore energised in an 
appropriate direction. 

In Bijur's svstem a solenoid is used. the pull on the core, which is 
due to generator current. being balanced by a spring. Variation 
of the two regulator resistances is accomplished by means of contact 
points dipping into mercury cups. 1а neither of those regulators 18 
there any provision made for à back- checking action, and variation 
of the resistances could not conveniently be made so quick and yet so 
gradual as in the case of the Entz regulator. 


Brown-Bovert Booster.—Th2 Brown-Boveri voltage regulator 13 
applied as shown in outline in Fig. 9. Tho resistances. each provided 
with a large number of contacts, are connected in Wheatstone Bridge 
fashion, the booster field taking the place of the galvanometer. The 
terminals of the field are connected to two contact sectors A and B. 
which are fixed to a moving coil system. The moving coil C moves 
in the gap of a differentially wound magnet. D, and carries an approxi- 
mately constant current. "There is no spring or other control E 
bring the moving coi! into any recognised man position, but it cz 
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come to rest т any position which results in a balancing of the mag- 
netic effects of the differential coils on D. One of the differential 


windings is connected across the line voltage or a part of it, and the 


uther carries & portion of the generator current to be regulated. 


It is claimed that over-regulation is prevented by the lightness 


uf construction of the moving parts of the regulator, and the provi- 
sion of 2 specia! adjustable damping arrangement. 

Methods of using Boosters.— Booster sets may be t wo-wire or three- 
wire, elthough the latter are not so satisfactory as the former. 
Excecdingly good results are obtained by the use of the battery and 
booster direct!y connected cross the outers of the three-wire system 
ш conjunction with a separate balancer, and, with this arrangement, 
loads of a very highly fluctuating nature can safely be connected 
across the outers of supply without the ‘bus-bar voltage being affected. 
For instance, 26 Blackburn Corporation Electricity Works the trac- 
tion load can be supplied from the outers of the three-wire lighting 
and genera! supply system through a motor-generetor, a battery end 
booster operating in parallel with the generator side of the set. 
Such arrangements are often capable of showing large economies, but 
the engineer should satisfy himse!f thoroughly thet the equalising 
svstem he chooses is eep2ble of giving the results he wants, and the 
best way to meke sure of this is to see a similar plant in satisfactory 
operation. 

Batteries and Boosters for Winding Plant.—Colliery winding гла 
similar work provides en opening for battery-booster plant of an 
instantly reversible character, provided the initis! cost cen be kept 
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Fic. 10.—ENrz Booster, applied to Winding Plant. 


down, end there is no necessity to limit the use of this type of winding 
plent to direet-current systems. In Tue ErEcTRICIAN,* Mr. G. 
Hooghwinke! refers to electric winding on direct-current systems, 
use being mede of batteries and boosters. Dr. Rosenberg f also 
refers to the use of а specie! machine with a storege battery con- 
nected ecross its termine!s to replece the flywheel in electric winding 
end hoisting engines. 

Messrs. Crompton & Co. heve devised га equalising arrengement 
for use on г colliery winding loed. (This is described by the г ог. ) 
The гл Вог is not aware whether the scheme has been put to actual 
usc, but so fer аз as equalisation is concerned, he considers thet the 
results will not be of a very high order. 

Fig. 10 shows one way in which en Entz or other externally regu- 
leted booster cen be employed for winding plant, the Entz being 
shown for simplicity. The equalising machinery comprises 2 motor, 
А, 2 machine, B, which can ect as either motor or generator, a rever- 
sible-voltege generator, C, «nd an exciter, D, which is only necessary 
if no other source of excitation is available. The winding motors 
ere shown at E E. А bettery and booster are connected across B. 
Equelisetion is obtained in the scheme shown on the whole of the 
system, the carbon regulator being responsive to small variations in 
the tota! power taken from the supply. The winding motors E E are 
excited by machine D, and their direction of rotation and speed are 
controlled by a reversing and regulating switch in the field of C. If 
equalisation is only desired in the winding load, the genere! supply 
can be drawn from the main supply to the left of the Entz solenoid. 
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* Vo. LXVII., p. 85, 1911. 
f" Journal " LE.E., Vol. XLVI, p. 434, 1911. 


REGULATION ON ALTERNATING-CURRENT SYSTEMS, 


It has been already pointed out that a booster employed in conjune- 
tion with an external automatic regulator has an advantage over the 
diverter booster in that much quicker reverse! of voltage can be 
effected. Another edvantage is thet with а good external auto- 
matic regulator the benefits of accumulator store ge can be readily 
obtained on alternating-current systems, the main solenoids of Entz 
ond Tirrill reguletors, for example, being easily ed»pted so as to be 
suitable for alternating-current working. Very little has been done 
in this direction in this country, due, perheps, (о 2 large extent to our 
proverbial conservetiveness, but very large installations have been 
put down in America operating on this principle. 

Perhaps the simplest arrangement is the employment of an Entz 
regulator operated by an alternating-current solenoid, repsonsive to 
variations in the energy component of the a!ternating current, the 
regulator controlling the alterneting-current, direct-current trens- 
mitting plant. Such a solenoid is shown et F in Fig. 11. It con- 
sists of en iron megnetic circuit me gnetised from the line P.D. on the 
alternating-current circuit, the magnetising coil being shown wound 
round the middle yoke. On the enlarged end of this middle yoke 
there is placed a movable coil. which is suspended from one end of 
the lever of en Entz carbon regulator; the'coil is connected across 
the secondary of a current transformer, the primary of which is in 
series with the mein which №3 no voltage connnection. The flux 
in the core splits and crosses two air-gaps to re-enter the centre core, 
end, being produced by the potentia! coil, connected es shown, will 
leg 90 deg. in phase behind the line voltage. At unity power fector 
in the тат elterneting-current circuit the current in the movable 
coil will lag 90 deg. in phase behind the voltage across the potential 
coil, and hence the current in the movable solenoid and the flux in the 
eir-gaps will be in phase with each other, and a pull will be exerted 
by the solenoid on the lever of the regulator, the pull being propor- 
tional to the prcduct of the flux in the air-geps and the current in the 
solenoid. If the power factor is not unity the pull of the solenoid 
will be proportional to the preduct of the magnetie flux in the air- 
gaps and the energy component of the current. The effect of the pull 


Fic. 11.—Entz REGULATOR, applied to а three-phase System. 


on the lever will be to operate the Entz regulator in the usual manner. 
Other types of external regulator may be used in а menner similar to 
thet just deseribed. 

Motor-Generators and Converters.—Either the motor-generator or 
the converter type of plant may be used for the transference of 
power, but the letter is more suitable where quick regulation is 
required, 2s the single converter machine will respond to the control 
somewh^t more quickly thin will the combination forming the 
motor-generator. The boosting effect necess2ry to cause a trans- 
ference of energy between the battery апа the load circuit mey be 
obtained by the provision of a direct-current booster on the battery 
side of the transmitting plant, as indicated in Fig. 11, or an alter- 


nating-current booster on the load side. 

Split-pole Converter.—In order that th» auxiliary booster plant 
might be dispensed with, the split-pole rotary converter wes developed. 
This machine and its theory are explained in г, Paper by Mr. J. L. 
Woodbridge, read at the 25th convention of the American Institute 
of Electrical Engineers in 1908. This allows of a veriable ratio 
between the alternating-current and direct-current voltages. The 
split-pole converter has also been used as a two-part pole machine 
with success, and it is found that with a 20 per cent. veriation of 
direct-current voltage bove and below the mean—i.e., 20 per cent. 
on cach side—the variation in alternating-current voltage is about 1 
per cent. on each side of the mean value. Plent of this type is in 
very successful operation in the Gary works of the Indiana Steel Co. 

Automatic Exciter for Alternate-Current Working.—Mr. Woodbridge 
in the Paper referred to describes a new form of automatic exciter 
suitable for controlling equalising plent on alternating-current 
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. "The principle of this is shown in Fig. 12. This shows а 
ign fus Оа іп а four-pole field, the two upper poles 
being wound so as to have one polarity, and the two lower ones the 
opposite. The armature windings are connected to the secondaries 
of current transformers in the main generator circuit, as indicated in 
the diagram. А revolving field is accordingly set up due to the 
alternating current іп the armature. This field is rendered stationary 
in space by the armature being revolved synchronously in an oppo- 
site direction by means of a synchronous motor directly coupled to it. 
The ficld winding is connected across a constant potential direct- 
current supply, and the current in it can be 80 adjusted as just to 
balance the field set up by a desired value of alternating current. — 

There аге two pairs of brushes on the commutator, one p2ir being 
fixed so that the diameter joining them is in the direction of the field 
set up by the alternating current, and the other pair displaced at 
90 deg. from the first pair. This second pair are short-circuited, апа 
the first pair are connected to the controlling field of the equalising 
plant. When the ficld produced by the alternating current 18 just 
neutralised by the magnet winding there is no P.D. between the 
points C and D, but, should the two opposing fields not balance each 
other, there will be а resultant flux in the direction of the vertical 
centre line, and hence there will be a voltage between the short- 
circuited brushes. A current will therefore flow between those 
brushcs, setting up a flux in the direction of the diameter joining them. 
This flux will cause an E.M.F. to be generated between the other pair 
of brushes А, B, which are connected to the exciter field shown at D, 
the booster or other equalising machine being, as & consequence, 
excited in such а way as to prevent further variation of the main 
generator load than the small amount necessary to upset the balance 
of magnetomotive forces and give the effect just described. "The 
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second winding shown on the magnets is designed to compensate 
for armature reaction in the exciter due to the current flowing to 
excite the controlling field D. 

The present author next proceeds to give a short description of 
the plant installed at the Gary works of th» Indiana Steel Co., where 
the foregoing apparatus is in actual use, and of th» installation at 
the Hucknall Torkard Collieries, Nottinghamshire, where an 
alternating-current /direct-current plant, including a battery booster 
equipment, is in operation. 

Finally, after giving a few figures of results obtained where battery 
booster plant is installed, he sums up as follows :— 


CONCLUSIONS. 


In the installation of a battery and booster on a highly fluctuating 
load, both the generator and battery are operated under satisfactory 
conditions, for batteries working under such circumstances usually 
remain in very good order indeed. 

With regard to boosters, there can be little difference between the 
actual results obtained from tho use of those of Class (B) and the 
Lancashire booster in Class (A). The other members of Class (А) 
described in the Paper certainly cannot be so satisfactory as those 
referred to. 

Boosters of Classes (A) and (B) must be more sluggish in action 
than those of Class (C), certainly more во than those of thia class in 
which an overshooting effect, suitably checked, can be arranged for. 
Where considerations of field copper are the cause of an exciter being 
used with a Class (А) booster the sluggishness becomes still more pro- 
nounced. The main factor causing the lag in diverter boosters is the 
use of the diverter itself. When а variation, say, an increase, in line 
current occurs, the first increment must perforce come from the 
generator, and the diverter being non-inductive this increment may 
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be, and usually is, very considerable. It is obvious, too, that, right 
through the entire action, the booster voltage is dependent on a рге. 
vious variation in line current, and the above-mentioned effect has 
continually to be reckoned with. This will help to make it clear why 
lamination of the entire field system of such bocsters is considered by 
many to be absolutely essentia]. 

With regard to the repective merits of boosters in Class (C), little 
can be said as far as regulation obtained is concerned, the Entz 
booster being the only one which has been used to any extent 
in this country. It will be seen that it possesses the great advantage 
of extreme simplicity and the other equally important advantage that 
it employs absolutely no moving electrical contacts. 

[We regret that owing to pressure on our space it has been neces- 
sary to hold over an account of the dicoussion on this paper until 
next week.—Eb. F.] 


PRESIDENTIAL ADDRESS OF MR. A. A. CAMPBELL 
SWINTON TO THE RONTGEN SOCIETY.* 


In the first half of his address the president dealt with the great 
progress which has become possible through scientific knowledge, and 
considered that for this reason paramount importance should be 
attached to it above all other products of human effort. The work 
of science had, however, been insufficiently recognised, and more 
credit for our present civilisation was given to politicians, generals 
and literary men than they deserved. He then went on to deal 
with a method for procuring distant electric vision as follows :— 

Among the many scientific problems that await solution is that of 
distant electric vision ; in other words, to do for the sense of sight 
what the telephone has done for the sense of hearing. This problem 
of distant electric vision is, however, an exceedingly difficult one, for 
while, as we know from both the telephone and phonograph, the 
most diverse sounds that go to make up every description of musio 
and articulate speech are capable of being resolved into a single more 
or less complicated curve, the principle involved being, in fact, the 
converse of the well-known mathematical conception. known as 
Fourier's theorem, we have, in the case of television, the additional 
factor of form or position. But while, in the case of the telephone, 
when we have transmitted the sounds we have finished what we have 
to do, in the cese of television not only have the colours to be trans- 
mitted, or, in the case of monochrome television, the lights and 
shades, but these must, in addition, be distributed on a surface in 
their proper positions, so that the form of whst we are looking at may 
be apparent to our eyes. | 

Now, in considering in whet way the problem can Le solved, we 
naturally turn our attention to the structure of the humen eye. 
Here at once is suggested а method of transmitting the image by 
means of a very large number-of electric wires. Such a method can 
be carried out in practice by using a bleck surface entirely covered by 
very minute electric lamps each connected by a separete wire to ths 
distant transmitter. The letter тау corsist of another surface 
entirely covered with small selenium cells, the electric! resistance of 
which is reduced if light falls upon them. The ides is old and seems 
very simple, and it is only when we come to consider the large number 
of selenium cells at the one end and lemps st the other, and wires in 
between, to get any practically useful result, that we reslise that 
the mere complication and cost of such an arrangement, if nothing 
else, render it altogether impracticable. 

Some ye2rs ego, then, it occurred to me whether one could not 
arrive at some better solution of the problem by the emp'oy ment of an 
agency which, at any rate, will be of interest to members of this 
Society. As we know from the ingenious oscillograph invented а 
few years ego by Braun, in which the curve of an alternating or 
oscillating electric current is delineated on a phosphorescent screen 
in a vacuum tube, by the effect on the screen ofythe impact of г, thin 
pencil of cathode rays which is deflected by a magnetic field pro- 
duced by the current or oscillation in question, cathode rays. owing to 
their almost imperceptible momentum, can be made to move with a 
rapidity and accuracy that could not be expected from more material 
objects. : 

As long ago as the year 1908, in connection with a Paper published 
in ** Nature," by the late Mr. Shelford Bidwell, I wrote a letter in that 
journal suggesting that this difficulty of obtaining enormous num- 
bers of synchronised operations per second could possibly be solved 
by the employment of two beams of cathode rays, one at the trans- 
mitting and one at the receiving station, synchronously deflected by 
the varying fields of two electromagnets placed at right-angles to one 
another and energised by two alternating electric currenta of widely 
different frequencies, so that the moving extremities of the two 
Sens коша Do caused. ом synchronously ‘over the идо 
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of the required surfaces within the той В second necessary to take 
advantage of visual persistence, and that, so far as tho receiving 
apparatus was concerned, the moving cathode beam would only 
have to be arrenged to impinge on a sufficiently sensitive fluorescent 
screen, and, given suitable variations in its intensity, to obtain the 
Аз, since that date, I have several times been asked 
to explain more in detail this idea, I now propose to do so, though it 
must be distinctly understood that my plan is an idea only, and that 


desired result. 


the apparatus has never been constructed. 


In the diagram the transmitter is shown on the left-hand side and 
the receiver on the right-hand side. The transmitter consists of a 
Crookes tube, A, fitted with a cathode, B, which sends a cathode ray 
discharge through a small aperture in the anode C, the cathode rays 
being produced by а battery or other source of continuous electric 

D and E are two electromagnets 
placed at right-angles to one another, which, when energised by 
alternating current, will deflect the cathode reys in a vertice! and іл a 
horizontal direction respectively. The receiving apparatus consists 
similerly of а Crookes tube, А’, fitted with а cathode, В’, which, 
under circumstances to be further described, transmits cathode rays 

D' and E' ere two clectro- 
magnets placed et right-angles, similar to those in the transmitter, 
the two magnets D and D', which control the vertice! motions of the 
cathode ray beam, being energised from the same alternating dynamo, 
Е, which has а frequency, say, of 10 complete alternations per second, 
while the other two magnets, E and Е’, which control the horizontal 
movements of the cathode ray beam, are energised by а second 
alternating dynamo, G, having a frequency of, say, 1,000 complete 
alternations per second. In the receiver Н is г fluorescent screen 
upon which the cathodo rays impinge, and the whole surface of which 
they search out every rath second under the combined deflecting 
influence of the two megnets D’ and E’, with the result that under 
these conditions the screen fluoresces with what appears to the eye 


current giving some 100,000 volts. 


through an aperture in the anode C’. 


as a uniform brilliancy. 


RECCIVER 


Similerly, in the transmitting apparatus, the cathode rays fall on a 
screen, J, the whole surface of which they search out every y5th 
second under the influence of the magnets D and E. Further, it is 
to be remerked that as the two magnets D апа D' and the two mag- 
nets E and Е’ are energised by the same currents, the movements of 
the two beams of cathode rays will be exactly synchronous and the 
cathode rays will always fell on the two screens Н and J on each 
corresponding spot simultaneously. In the transmitter the screen 
J, which is gas-tight, is formed of a number of small metallic cubes 
insulated from one another, but presenting a clean metallic surface to 
the cathode rays on the one side and toa suitable gas or vapour on the 
other. The metallic cubes which compose J are made of some metal, 


such as rubidium, which is strongly active photo-electrically in 
readily discharging negative electricity under the influence of light, 
while the receptacle K is filled with в ga3 or vapour, such as sodium 
vapour, which conducts negative electricity more reedily under the 
influence of light than in the dark. РетеЛе! to the screen J is another 
screen of metallic gauze, L, and the image to be transmitted of the 
object N is projected by the lens M through the gauze screen L on to 
the screen J through the vapour contained in К. The gauze screen 
L of the transmitter is connected through the line wire to a metallic 
plate, O, in the receiver, past which the cathode rays have to pass. 
There is, further, a diaphragm, P, fitted with an aperture in such a 
position as, having regard to the inclined position of B’, to cut off the 
cathode rays coming from the latter and prevent them reaching the 
screen H unless they are slightly repelled from the plate O, when they 
are able to pass through the aperture. 

The whole apparatus is designed to operate as follows: Assume а 
uniform beam of cathode rays to be passing in the Crookes tubes A 
and A’, and the magnets D and E and D/and E’ to be energised with 
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alternating current as mentioned. Assume, further, thet the image 
that is desired to be transmitted is strongly projected through tho 
lens M through the gauze screen L on to the screen J. Then, 28 th» 
cathode rays in A oscillate and search out the surface of J they will 
impart а negative cherge in turn to a!l the metallic cubes of which J 
is composed. In the cese of cubes on which no light is projected, 
nothing further will happen, the charge dissipating itself in tho 
tube; but in the case of such of those cubes as are brightly illu- 
minated by the projected image, the negetive charge imparted to 
them by the cathode rays will разу away through the ionised gas 
along the line of the illuminating beam of light until it reaches the 
screen L, whence the charge will travel hy means of the line wire to 
the plate O of the receiver. This plate will thereby be charged, will 
slightly repel the cathode raya in the receiver, will enable these rays 
to pass through the diaphregm Р, and, impinging on the fluorescent 
screen Н, will make a spot of light. This will occur in the case of 
each metallic cube of the screen J which is illuminated, while each 
bright spot on the screen Н will have relatively exacily the seme 
position as that of the illuminated cube of J. Consequently аз tho 
cathode ray beam in the transmitter p»s«es over in turn each of the 
теѓе Піс cubes of the screen J, it will indicate by а corresponding 
bright spot on H whether the cube in J is or is not illuminated, with 
the result that H, within rath second, will be covered with a number 
of luminous spots exactly corresponding to the luminous image thrown 
on J by the lens M, to the extent that this image can bo reconstructed т 
a mosaic fashion. By making the beams of cathode rays very thin, 
by employing a very large number of very smal! metallic cubes in the 
screen J, and by employing a very high rate of alternation in tho 
dynamo С, it is obvious that the size of the luminous spots on H by 
which the image is constituted can be made very small and numerous, 
with the result that the more these conditions are observed the moro 
distinct and accurate will be the received image. 

Furthermore, it is obvious that, by emploving for the fluorescent 
material on the screen H something that has some degree of persis- 
tency in its fluorescence, it will be possible to reduce the rate at which 
the synchronised motions and impulses need take place, though this 
will only be attained 26 the expense of being able to follow rapid 
movomenta in the image that is being transmitted. It is further to 
be noted that as each of the metallic cubes in the screen J acts as an 
independent photo-electric cell, and is only called upon to act once 
in iath second, the arrangement has obvious advantages over other 
arrangements that have been suggested. in which a single photo- 
electric cell is called upon to produce the meny thousends of separete 
impulses that are required to be transmitted through the line wire 
per second, a condition which no known form of photo-electric cell 
will admit of. Again, it may be pointed out that sluggishness on tha 
part of the metallic cubes in J or of the vapour in K in acting photo- 
electrically in no wise interferes with the correct transmission and 
reproduction of the image, provided all portions of the image are at 
rest ; and it is only to the extent that portions of the image may be in 
motion that such sluggishness can have any prejudicial effect. In 
fact, sluggishness will only cause changes in the image to appear 
gradually instead of instantaneously. 

Many modifications are, of course, possible in detail. For in- 
stance, the plate O of the receiver might perhaps better be replaced 
by an electromagnet or solenoid so arranged 2s to repel the cathode 
beam when energised. Again, the somewhat crude form of photo- 
electric cell described, composed merely of insulated cubes of rubi- 
dium in contact with sodium vapour, might be improved upon. 
Indeed, it is highly probable that research will reveal much more 
sensitive materials, the use of which would vestly improve this part 
of the apparatus, which, at present, is probebly the one least likely 
to give the desired results. Such is, however, the general idea of the 
scheme, which may appear complicated at first sight, but is less so 
than any that has previously been suggested for the same purpose. 


Electrification in Montreal.—According to the “ Electrical 
Review and Western Electrician ” the City Council of Montreal 
have recently taken steps to abolish the smoke nuisance in that 
city. With this end in view the railway commissioners have 
been asked to pass a rule requiring the railway companies to 
adopt some one of four methods of preventing smoke. One of 
the four 18 the use of electric locomotives in the city. The 
railways have already been considering the matter of electrifica- 
tion of their Montreal terminals, but the Canadian Pacific and 
Grand Trunk Railroads came to the decision to do nothing, at 
least for the present. The Canadian Northern Railway on the 
other hand has been considering the extension of its line to'a 
central position for a city terminal. The adoption of electricity 


as the motive power on this extension is very probable. | 
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THE ASSOCIATION OF CONSULTING 
ENGINEERS. 


During the past half-year very little has been heard of 
the Association of Consulting Engineers, and тапу people 
have therefore concluded that some serious hitch has 
arisen, and that the formation of such an association has 
been found impracticable. This. view, however, 1s quite 
incorrect. In such cases there is much preliminary work 
to be done, and it is often desirable to postpone final action 
for some months rather than give the impression that the 
questions involved have not been considered in all their 
bearings. We understand that the time has now come 
when the final step—that of actual formation—should 
be taken, and that a meeting for this purpose is to be held 
early in January at the Institution of Electrical Engineers, 
the suggestion being that the meetings in future be Leld 
at the premises of one or other of the kindred institutions 
to which the members of the new Association belong. It is 
therefore fitting that we should review briefly the whole 
position, | 

The abuses that have been evident during the last few 
years tend rather to increase than otherwise, and engineers 
having very distinct commercial interests, which conflict 
with an unbiased opinion, continue to act as consultants. 
No one can complain if any individual goes to a contractor 
or manufacturer and asks him to supply and put down the 
plant which appears to him best for the particular case. 
This individual may or may not be wise in following such 
a course; probably he would do better to act otherwise, 
but at least he acts with his eves open. We suppose there 
are persons suffering from, sav, liver troubles, who wowd 
go to a maker of patent pills for advice; most people, 
however, having the merest knowledge of human nature, 
realise that it is less trouble and quite as effective to Luy 
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content for, sav, five davs а week, and on the sixth he may 


the pills without the advice, and that if they really desire 
to get advice it is better to go to a qualified man who has | turn consultant so long as he notifies his client. that he is 
Still, credulity is looked upon | connected with the firm in question. The contention is, 
and we think it is just, that such an engineer has no claim 
to be called a consultant. He is necessarily. subject to 
Evervone knows that there is frequently 
This is ouly natural, 


no particular pills to sell. 
with a friendly eve and no one blames the pill maker. 
But if the pill maker were to present himself as а dis- 
interested medical adviser, even though qualified; he would 
probably hear more than а mere expression of resentment 
on the part of the medical practitioner. Yet, unfortunately, 
the corresponding state of affairs is found not infrequently 
It is not a rare thing to find 


trade influence. 
a quid. pro quo in trade transactions. 
and we see no objection to it, for the parties concerned 
all benefit. But in consulting work the client cannot 
benefit bv transactions of this kind, ard it ìs essential 
that the consultant should be free from any such influence. 

Nevertheless, we do not suggest that the institutions 
mentioned above could have done more, for reasons that 
were well expressed in our correspondence columns last 
week bv Mr. А. H. Dykes, who pointed out that no one 


would expect a body composed of the heads of building 
cement 


in the engineering profession, 
the electrical contraetor or electrical manufacturer putting 
himself forward as а consulting engineer. Specifications 
mav be drawn up and tenders invited, but this, of course, 
is onlv a matter of form: the contract of necessity goes 
to the firm of the " consulting engineer," who is also the 
sole judge as to whether the plant and workmanship of 
his own firm is satisfactory. That, surely, is illogical. 
Not merely does the chent suffer, but where the manu- 
facturer 15 the consultant it evidently becomes unfair to 
other manufacturers, who, therefore, should welcome the 


firms, ironwork manufacturers, | brickmakers, 
manufacturers and a small proportion of architects to 
draw up satisfactory rules for the professional conduct of 
architects. Yet the position under discussion 15 analogous. 
Qur engineering societies are necessarily much too composite 
to draw up rules for one of their smallest sections. Never- 
theless, we weleome what has been done, but if such rules 
are enforced, consultants are entitled to some sort of com- 
pensation for the freedom which thev thereby forfeit, and 
it Is this point that the new Association has at heart. The 
policy is the restriction of membership to those qualified by 
experience and freedom from trade ties to act as consul- 
Others mav, if thev like, 


present movement. 
Another cause for complaint is the fact that quite а 


number of municipal engineers oceasionallv act in an ad- 
уїхогу capacity, thus competing with those engineers whose 
time and resources are given up entirely to consulting work. 
This i5 unfair, because the municipal engineer finds himself 
ata great advantage with the resources of a municipal 
department behind him, which cost him nothing, whereas 
the consulting engineer must provide his staff and office 
We wonder what the contractors would 


tants in unbiased fashion. 
call themselves consulting engineers, but they will not be 


out of his profits. 
In this there is nothing antago- 


sav На municipal engineer took up private contracting 
work backed bv municipal facilities. It will be admitted 
that some municipal engineers шау find themselves some- 
times in a delicate position, when, for example thev are 
asked bv one of their own consumers for advice; these 
conditions must be expected, but there is а difference 
between a sort of free-and-easv advice on request and 
entering into competition with those who make consulting 
work their profession, The whole idea 15 brought to the 
verge of the ridiculous by at least one case in which а 
well-known municipal engineer is permitted to carry out 
consulting work provided all fees so obtained go to the 


eligible for membership. | 
nistic to other societies, which should indeed welcome the 
movement as tending to elevate present practice ; and the 
Contractors’ Association in. particular should welcome it as 
providing a body with whom any hardships оп the con- 
tractor working under contract ean be discussed. We 
are sure that the time is quite ripe for the Association to 
go forward, and we hope that all consulting engineers, 
not merely electrical, will give it hearty support. 
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OBITUARY. 


aes 
WILLIAM MONTAGU HAY. 
MARQUESS OF TWEEDDALE. K.T.. D.L. 

With deep regret we have to announce the dcath of the 
Marquess of Tweeddale, which occurred on Saturday last, at 
his residence in London. 

Wiliam Montagu Hay, the ninth Marquess; was born on 
January 29th, 1826, and succeeded to the title in 1878. He 
was educated at Haileybury College, and carly in life joined 
the army, in which his father had made his name famous as 
aide-de-camp tothe Duke of Wellington during the Peninsular 
War, and who was commander-in-chief at Madras from 1842 
to 1848. In 1845, at the age of 19, William Montagu Hay 
entered the Bengal Civil Service and was deputy-commander 
in Nimla and later superintendent of the Hill States in Northern 
India. He was at Simla during the Mutiny, and later with his 


Council ! 

Smee the idea of an association took practical form the 
Institution of Civil Engineers have included in their 
Articles of Association some rules on professional conduct, 
and the same rules have been embodied in the proposed 
new Articles. of the Institution of Electrical Engincers. 


The question is sometimes raised: Cannot the existing 


Institutions look after the whole matter, and are not their 
rues sufficient ? тау be well, therefore, to see to what 


these rules lead us. Briefly it may be said that the rules 


are acceptable, except the 3rd, which reads as follows :— 

“He shall not, while acting in a professional capacity, be at the 
same time, without disclosing the fact in writing to his clients, a director, 
or member of, or a shareholder in, or act as agent for, any contracting 
cr inanafaeturing company or firm or business with which he may have | brothers made а journey into Thibet, being almost the first 
occasion to deal on behalf of his clients, or have any financial interest European to visit that countrv. The knowledge gained т 
in such a business.” | | India became of great service to him when he entered Parlia- 
The objection to tliis rule is that an engineer may act as | ment as Liberal member for Taunton in 1865, and later for the 
a contractor or manufacturer and advertise to his heart’s è Haddington Burghs in 1878. In the latter year he married 
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Candida Louisa, third daughter of the late Signor Vincenzo 
Bartolucci of Cantiano, Italy. In that year also, he succeeded 
his brother, as ninth Marquess, to the rank and ancient titles 
which date from the earliest time. His bent, however, was 
not political, and as early as 1882 he became a director of the 
North British Railway Co., and was for nearly 18 years asso- 
ciated with the undertaking. For 12 years he was chairman 
of the Company, but resigned when a serious attempt was 
made to alter the policy of the management. А little before 
he joined the North British Company the Tay Bridge disaster 
had occurred, and the Company was suffering severely from 
this tragic affair. When, however, the Marquess retired the 
North British Company was the largest single railwav enter- 
prise in Scotland, and it had added to its great engineering 
undertakings the Forth Bridge. During this same period Lord 
Tweeddale undertook the duties of Lord High Commissioner 
of the General Assembly of the Church of Scotland at the 
ancient Palace of Holyrood, and was, with the Marchioness, 
very popular during the tenure of that office. 

But it is for his association with submarine telegraphy that 
the Marquess of Tweeddale will be best known to our readers. 
His name was associated with the very earliest telegraphic 
enterprise in the Mediterranean. He was chairman of the 
Anglo-Mediterranean Telegraph Co. from 1868 to 1872, and of 
the Marseilles, Algiers & Malta Telegraph Co., when these 
companies (along with the Falmouth, Gibraltar & Malta and 
the British-India Telegraph Companies) were merged into the 
Eastern Telegraph Co., with the late Sir John Pender as chair- 
man. The Marquess was vice-chairman of the Eastern Com- 
pany for 24 years. Many other companies were formed as this 
great industry advanced, and the Marquess of Tweeddale was 
associated with all, or nearly all, of these. At the time of his 
death he was chairman of the Direct Spanish Telegraph Co., 
of the African Direct Telegraph Co., of the Europe and Azores 
Telegraph Co., of the Globe Telegraph and Trust Co., and of 
the West African Telegraph Co.; а director of the Eastern 
Telegraph Co., of the Eastern and South African Telegraph Co., 
of the Eastern Extension Australasia and China Telegraph Co ; 
a trustee for the debenture-holders of the Pacific and European 
Telegraph Co.. and a trustee of the Submarine Cables’ Trust. 
He was also Governor of the Commercial Bank of Scotland, 
and chairman of the Stock Conversion Trust. His career was 
one of the most active and industrious from his leaving school 
in 1815, and he was proud of this fact. Lord Tweeddale was 
the kindest and most courteous of men ; he took an active 
interest in many philanthropic movements, and his presence 
will be missed in many circles both social and official. He 
leaves to mourn his loss the Marchioness, one daughter (the 
Lady Clementine Waring) and three sons. Не is succeeded 
in the title by his eldest son, the Earl of Gifford. 

The funeral took place yesterday (Thursday) at Yester, near 
Edinburgh, the ancient home of the family. 

А memorial service was held at the € iudi of 5t. Columba, 
Pont-street, London, S.W., at which a large number of the late 
Marquess's colleagues and members of institutions with which 
his lordship was connected were present. 


PROF. ENGELBERT ARNOLD. 


It is with great regret that we record the death of Prof. E. 
Arnold, Dr.-Ing., Director of the Electrotechnical Institute in 
the Technical University at Carlsruhe, in Baden, which 
occurred on the 16th of last month. The deceased was in his 
55 year. 

Prof. Arnold was born at Schlierbach, Lucerne, in 1856, and 
after studying for four years at the Zurich Polytechnicum 
he left that institution in 1878 as an engineer, and occupied tlie 
next two years in practical work in general engineering. In 
1880 Arnold went to the Polytechnicum at Riga as assis- 

tant professor in the machinery construction department, and 
in 1883, having in the meantime qualified, he was appointed 
a lecturer in electrotechnics, retaining his assistant professor- 
ship. He was at this time practically occupied as a civil engi- 
neer, particularly with the installation of electric lighting plant, 
steam engines, machinery for oil mills and apparatus for 
cement works. 
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In 1884 Messrs. ne and H. Dettmann established the 
Russisch-Baltische Elektrotechnische Fabrik at Riga (which 
to-day belongs to the A.E.G. Union), and began the manu- 
facture of dynamos with toothed armatures. In 1891 he left 
Riga, having accepted the position of chief engineer for the 
calculation and construction of dynamos at the Oerlikon 
Works. Here during the next three years Arnold had 
full opportunities of constructing every description of elec- 
trical machinery оп a large scale. А speciality of these years 
was the development of the rotary current system, the recon- 
struction of continuous-current dynamos, and the construction 
of single-phase commutator motors, which are now built on a 
large scale by the Wagner Elec. Mfg. Co., of St. Louis. 
Following this came an offer from the Technical University 
at Carlsruhe of the Professorship of Electrotechnics, which 
Prof. Arnold accepted, and superintended the building and fit- 
ting out of the great electrical department and its com plement of 
lecture rooms, laboratories and engine rooms over which h^ 
presided as director until the time of his death. This Institute 
—a description of which was written for THE ELECTRICIAN 
by 3. P. Smith in 1907—rapidly became one of the foremost 
of its kind, and attracted students from all ecuntries. At the 
same time the usefulness of the Institution was further increased 
by the highly efficient staff of professors and assistants by 
whom the eminent organiser was ever surrounded. In 1906 
Prof. Arnold was appointed Dr.-Ing. honoris causa Бу the Tech- 
nical University of Hanover, whilst he also enjoyed the title 

of * Geheime Hofrat” from the Grand Ducal Court of Baden. 

In this country Dr. Arnold was probably best known by his 
pioneer work on armature winding and commutation, hut his 
well-known continuous and alternating-current treatises have 
long been accepted as standard works by all scientific engi- 
neers. Many of the leading positions of the large electrical 
concerns both here and abroad are filled by men who have 
received their training under Prof. Arnold. 

Among the many contributions to electrical science the fol- 
lowing works by Prof. Arnold may be mentioned: “Die 
Ankerwicklungen der Gleichstrom-Dynamomaschinen,” pub- 
lished first in 1890 ; an amplified second edition was published 
in 1896, апа! a further amplified ‘edition in 1899; “ Das 
Electrotechnische Institut der Technischen Hochschule zu 
Karlsruhe," containing a full description of the department 
over which Prof. Arnold presided ; " Konstruktionstafeln für 
den Dynamobau, Erster Teil, die Gleichstrommaschinen, 
Zweiter Teil, die Wecliselstrommaschinen,” first published in 
1899; “ Die Gleichstrommasclune," published in two volumes, 
the first in 1902, the second in 1903 (second edition 1908) ; 
* Die Wechselstromtechnik," in five volumes, the first in 
1902, the second in 1903, the third and fourth in 1904, and 
the first part of the fifth т 1909; the remaining volume has 
just been published. In the preparation of this last work Prof. 
Arnold had the collaboration of Mr. Jens Lassen de la Cour, 
his former assistant. 

When the history of the electrical industry comes to be 
written a place among its pioneers will undoubtedly be allotted 
to this energetic worker. Y 


REVIEWS. 


(Copies of the undermentioned works can be had from THE ELECTRICIAN O:fBc.e, pos st 
free, on receipt of published price, adding 3d, for books published under 2s, ' Add 
10 per cent. for abroad or for !oreigu books.) 
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Encyclopedia Britannica. (Cambridge, 1910 ; The University Press.) 
29 Vols., averaging 960 pp. per volume. Price varies from 18s. 6d. 
į to 33s. per volume, according to paper and binding. 


(Concluded from page 180.) 


THE STEAM ENGINE, AIR ENGINE, GAS ENGINE, BOILER, 
FvEL AND Gas. 

As the separate articles given in the “ Encyclopedia 
Britannica " on the above subjects are interdependent to a 
large extent, it scems to be advisable to review them as а 
whole rather than as unconnected articles. From the point of 
view of length that оп {һе steam engine, by Prof. J. A. Ewing, 
takes premier position, The articles on fuel, boilers and 
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the civil engineering side of hydraulics, and the remainder to 
the mechanical engineering side. Included in the present 
article, which seems to be а revised version of the original one 
and is from the pen of Prof. W. C. Unwin, are the deductions 
from the results of recent research work. Throughout the 
article a judicious use lias been made of the analvses of experi- 
mental results. The mathematical treatment 18 clear, though 
in some of the problems considered, whose interest seems to lie 
chiefly in ап academic direction, 1 13 probably bevond the 
range of many engineers, The article on hydromechanics 13 
by Sir George Greenhill, and is of necessity more mathematical 
than that on hydraulics, 

After the opening statement in connection with the proper- 
ties of fluids, the reader is brought rapidly along to the const- 
deration of fluids in motion—the kinematics of fluids. The 
work on the measurement of viscosity introduces that on 
stream lines, їп which. Hele Shaw's experiments receive. due 
recognition. The various formule relating to the flow of water 
in pipes are analysed. Аз practical illustrations of the appli- 
cation of preceding formule the Venturi meter and the Deacon 
waste-water meter are described. Two of the former meters, 
used for measuring the flow in water mains, for 94 т. bore pipes, 
are in service at the Staines reservoirs. 

A large amount of work on the discharge from orifices 18 
given. Various forms of weirs—inclined, flat crested, drowned, 
and separating—are described and the mathematics of each 
case are worked out. The constructional work involved in the 
forming of separating weirs is made clear by the drawings show- 
ing weirs used in the Manchester and the Bradford Water 
Works. The hook surface level gauge, probably the most 
accurate gauge, 18 illustrated in the part dealing with the flow 
ш streams and the difficulties in the measurement of such flow. 
Instructions are given respecting field operations preliminary 
to a study of river improvements, and some four pages are occu- 
pied in describing measuring instruments, determination of con- 
stants, &c. Various formule for estimating the flow in canals 
and rivers are introduced, including Kutter's laborious one, and 
the effects of various forms of cross-section are considered. 

The work on hydraulic machinery divides naturally into two 
parts—motors and pumps. The theory of the different forms 
of water turbines ts carefully treated. Advice on the choice of 
a type of turbine with special reference to hydro-electric sta- 
tions 13 preparatory to the paragraph on speed regulation. 
There are many difficulties to contend with in practice in the 
direct driving of dynamos by water turbines. The sluices are 
large and heavy and the momentum of the water is great. In 
illustration of what is possible under adverse circumstances it 
may be mentioned that in one of the Niagara stations the speed 
regulation ordinarily does not exceed one per cent. variation, 
whilst the momentary variation in speed from full to zero load 
is within 5 per cent. In one penstock the weight of water is 
400 tons and its rate of flow is 10 ft. per second. 

In the case of reversed water motors (pumps), the bulk 
of the article is in connection with the centrifugal type. 
Ordinary lift pumps are considered in detail and questions 
affecting the design and proportions of the parts are discussed. 
Some particulars of high lift centrifugal pumps (head about 
250 ft.) driven by Parsons steam turbines are also given. Тһе 
quantity of work on reciprocating pumps is meagre. 

The article is copiously illustrated and is a valuable treatise 
wherein practice and theory have received their due amount 
of weight. 

Hydromechanies, the science of the mechanics of water and 
fluids in general, the practical application of which forms the 
province of hydraulics, has about 20 pages allotted for its con- 
sideration. The article commences with an historical résumé 
of the development of the science from the days of Archimedes. 
The work 18 divided under two heads—hydrostatics and hydro- 
dynamics. In the first part the analytical equations of equi- 


a HypnAULICS AND. HYDROMECHANICS. librium of a fluid under any system of force lead up to work on 
the stability of ships. In the second part the equations of 


Some idea of the complete nature of the treatment of the sub- 
Ject of hydraulics may be formed from the fact that about 75 | motion are considered after establishing the equation of con- 
closely-printed pages are required for its consideration. Two- | tinuity. The Eulerian method is used in both instances. The 
thirds of this number are devoted to what might aptly be termed ! motion of submarines, dirigible balloons and cannon shells 
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gas are equal (13 pages each), whilst seven pages are allotted 
to gas engines, Being relatively of minor importance, air 
engines have but little more than one page at their service. 
The articles are written т à succinct manner which will 
appeal to all readers, technical or otherwise. Necessarily 
a fairly large percentage of the matter is of an elementary 
character, but there remains much to interest the technical 
reader. The numerous illustrations are creditably produced. 
After the enunciation of their functions, an historical résumé 
of the development of the steam engine and {Ле air engine is 
given—the steam engine from 160 B.c., and the air engine from 
1816 a.D. The general increase in knowledge during the last 
century 18 very pronounced and is brought prominently for- 
ward in these articles. The theory of heat engines as now un- 
derstood was almost non-existent 60 years ago when Joule was 
conducting experiments on the conservation of energy. for upon 
his labours Rankine and others built and developed the science 
of thermodynamics. Callendar’s investigations form the basis 
of the matter given in connection with the properties of water- 
vapour, and Mollier's steam tables are adapted to meet the 
requirements of the Encyclopedia. These differ considerably 
from those in general use which are based upon Regnault's 
experiments. There is much information upon reciprocating 
engine design problems ; further on, some six pages are set 
apart for steam turbine work. The more advanced theoretical 
work, which does not appeal to the general reader, is printed in 
smaller type than that used for the introductory matter. Owing 
to prac tical difficulties in the design of large power air engines 
(not air motors using compressed. air) little has been done in 
their development and there is very little to be said about them. 
The essential features of boilers used in connection with steam 
engines are discussed. The author then proceeds to split up 
into two classes the different types of boilers evolved to meet 
various requirements. About one-half of the text is used for 
descriptive work. The tabular list of performances of various 
forms of marine boilers will be found to be useful. Since Belle- 
ville boilers have been discarded by the British Admiralty, the 
space given to them in the list might have been used to better 
advantage. The high-pressure boilers used for motor car work 
are not mentioned, although perhaps they are considered under 
the caption of motor cars. The fact that the gradual change 
from iron to steel, the increase in the plating scantlings, the 
diminution in the amount of hand labour, and the special pro- 
vision made for repetitive operations, has tended towards a 
specialisation in types in boiler manufacture is duly noticed. 
Possibly owing to the cheapness and high calorific value of 
the coal obtained in this country, the advantages of liquid fuel 
have not been so pronounced as in less favoured places. For 
marine work, however, the use of liquid fuel is spreading rapidly. 
Various designs of the special appliances necessary for working 
the different. systems are described and illustrated. Some of 
the more well-known suction gas-producing plants are men- 
tioned ; information respecting the utilisation of the waste gases 
from blast furnaces is also given 
The various processes in the manufacture of illuminating gas 
are considered, first from their chemical standpoint and then 
from their mechanical standpoint. The utilisation of two pages 
for the description of methods of enriching low candle-power 
gas is warranted by the fact that every increase in illuminating 
power above 15 c.p. increases in compound interest rate the 
production cost. The commercial history of the gas engine, 
linked so closely to that of gas manufacture, from the small 
engine of 30 years ago to the 2,000 H.P. engine of to-day, is very 
interesting. The possibilities of the internal-combustion motor 
are great, and an extension of its application to fields in which 
the steam engine at present holds sway seems to be imminent. 
À page devoted to the thermal efficiency of two-cycle and four- 
cycle engines concludes a uscful article on gas engines. 
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are brought forward for illustrating and explaining certain laws | solution to maintain the proportion of zine in the electrolyte,” 


and equations of motion. 
ELECTRO-CHEMISTRY AND CHEMISTRY, 

Chenustry and electrochemistry in the Encyclopædia 
Britannica, if taken out from the rest of the matter, would 
form quite a large text-book and, let it be added, an interesting 
опе. Of course, as the articles are written by different authors 
there would be a tendency for it to be patchy. but most of the 
articles are complete in themselves. The article on gold gives 
a very full description of the properties of the metal, a good 
deal of attention being paid to its alloys with other metals. 
The various processes of mining and recovering gold are given 
in considerable detail. Under electrolytic processes that of 
Wohwillis described in some detail; but this process, which con- 
sists т depositing gold from a bath containing the chloride and 
free hydrochloric acid, is used for refining gold which is already 
nearly pure, and not for dealing with the native metal. This 
process, or a modification of it, is used by the United States’ 
Mints, and is employed in London and Hamburg. It was, tn 
fact, originally introduced at the latter place by the North 
German Refinery. Аз an electrolytic process of refining gold 
1з the most economical, it is rather surprising that the British 
Mint has never yet introduced it. И is comparatively easy by 
an electrolytic process to recover any of the platinum metals if 
they happen to be present, even in very minute quantities. 

Under electrolytic methods more might have been said about 
the very large quantities of gold which are annually recovered 
in clectrolytic refining in the United States, which at the 
present moment amounts to over £1,000,000 per annum. 

The- article on electrometallurgv. although an interesting 
historical introduction to the subject. has not been brought up 
to date. It commences by an explanation of the different 
tvpes of electrolytic furnaces, (a) those in which external heat 
is employed to fuse the electrolyte, and (b) those т which the 
current density employed is sufficiently high to cause the elec- 
trolyte to remain fused. As a matter of fact, when external 
heat. is employed it is usually only employed to bring the 
material into fusion, after which the passage of the current 
maintains it in а state of fusion, Then the difference between 
electrothermal and electrolytic processes is described. Thus 
the production of aluminium from fused crvolite and bauxite 1з 
an electrolytic process, but the reduction of the metal from its 
ores either in the are or resistance furnace is an electrothermal 
process, It is surprising that an article by the late W. G. 
McMillan on a subject which has developed rapidly should be 
made to do service again in the present edition, 

Under electrothermal processes a long description is given of 
the now out-of-date Cowles’ process, but there is no mention of 
the various furnaces employed in the production of special iron 
and steel, or in the manufacture of ferro-alloys. It is well 
known, of course, that very large quantities of special tool steel 
and of steel for rails are now manufactured in the electric 
furnace. Also that the production of many new ferro-alloys 
has only been possible owing to the employment of the electric 
furnace. Furthermore, important work is being carried out in 
connection with the reduction of iron from its ores, From the 
article on electrometallurgy one would go away with the idea 
that no such work had been done. In other parts of the Ency- 
elopiedia there are special articles upon. aluminium, calcium 
carbide, graphite, carborundum, and so on, but we have found 
no mention of the subjects just referred to. 

The novice who reads the article upon electroplating will be 
avt to be fogged by the use of terms which have not previously 
been explained, such as current density, anode and cathode. 
Of course, anyone who knows anything about electrochenustry 
will understand these terms, and information can be obtained 
in the article upon “ Electrolysis,” but generally speaking the 
person who goes to the Encyclopædia for information does not 
wish to jump from article to article. On the other hand, it is 
very difficult to make each subject complete in itself, owing to 
the difficulty of limiting the length. The author of this par- 
tieular article, however, has attempted to keep it short, with 
the result that in describing, or rather mentioning electro- 
zincing, he says, “ powdered zinc is kept suspended in the 


This is misleading. The solution is regenerated Бу circu- 
lating through an exterior vessel containing zine powder, but 
that is different from having it suspended in the electrolyte 
which, of course, would prevent a satisfactory deposit. ` | 

The article upon alkali manufacture is by Mr. G. Lunge, 
and is one of the most exhaustive, and gives an excellent 
account of the industry. Although we in this country have 
unfortunately to deplore the fact that we have to a large exten 
lost the " fine chemical ” industry, yet we are by по means 
behindhand in “heavy chemical industry " as the following 
passage shows :— 

The production of alkali in Great Britain, soon after the introduction of 
the Leblanc process, became the most extensive in the world, and out. 
stripped that of all other countries put together. With the rise of the 
ammonia-soda_ process, for which the economic conditions are nearly ag 
favourable in other countries, the predominance of Great Britain in that 
domain has become less, but even now that country produces more alkali 
than any other single country. 


In the old days of the Leblanc soda industry the one апи of 
the manufacturer was to make soda, and enormous volumes of 
hvdrochloric acid, an accompanying product т the manufac- 
ture, were sent out into the atmosphere, thus creating an in- 
tolerable nuisance and killing the vegetation for miles around 
the works. But owing to the passing of the alkalt Acis the 
manufacturers were compelled to restrict this nuisance, with 
the consequence that " there is hardly another example in the 
annals of legislative efforts equal to this in respect of the real 
benefit conferred by it both on the general publie ard on the 
manufacturers themselves.” 

In the article the Leblanc process is first dealt with, and in 
connection with it the utilisation of hvdrochlorie acid for the 
preparation of chlorine, then the ammonia soda process, and 
following it the electrolytic alkali manufacture, which is of 
chief interest to readers of THE lEÉLECTRICIAN. 

Theoretically the electrolytic process is by far the simplest 
for making caustic alkali and obtaining chlorine as а by-pro- 
duct which can be used for the manufacture of bleach or for 
other purposes. By employing other methods different. pro- 
ducts can be obtained such as hypochlorites, chlorates and per- 
chlorates, For the preparation of caustic alkali a diaphragm 
cell of some form or other is generally employed. For the 
manufacture of potassium hydroxide the cell usually consists of 
large iron. tanks which serve as cathodes, the anodes being 
made of retort carbon or graphite and contained in cells which 
act as diaphragms. ‘The electrolysis is carried on until about 
95 per cent. of tlie chloride has been transformed, when the pro- 
cess is stopped and the remaining salt removed by ervstallisa- 
tion in vacuo. - 

For the manufacture of caustic scda the Castner- Kellner 
process is largely employed. In this, as is well known, there 15 
no diaphragm, but there is a tripartite trough, the bottom of 
which is covered with mercury which serves to separate the 
several compartments, and also functions as cathode. 

Other processes described are the Aussig, the Arker-Pouglas 
(not now emploved) and the Hargreaves Bird. This article on 
the alkali industry is splendidly written, although, as already 
stated, it is one of the longest chemical articles. The ground 
covered is very large. but the author has not owitted any 
essential, nor overloaded it with unnecessary detail. 

Oihcr articles deal with alum, bleaching, the atom, chemical 
action, flame, distillation, fluorescence, alkaloids, &е. These 
subjects, although verv interesting, particularly those on 
combustion and flame, hardly come within the scope of this 
review. It is extraordinary what a wealth of material опе 
finds within the pages of the * Enevclopwdia Britannica.” and. 
generally speaking, the articles are accurate, but in some 
cases, in the particular section dealing with chemical subjects, 
they might have been a little more up to date. For example, 
fluorine, a substance which is prepared entirely by electrolytic 
means, is said to be prepared by electrolysis of hydrofluoric 
acid containing potassium fluoride dissolved in it, in a platinum- 
iridium U-tube. "There is no reference to Moissan's later work, 
in which he showed that the electrolysis can be carried out in an 
electrolvsing vessel of the far cheaper copper, 
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Prysics. 
The articles under review vary so much т character that 


it will be coi venient to divide them inte five groups: Г. General 


Physics aud. Mathematics, IT. Light, 41I. Heat, IV. Electricity 
and Magnetism, У. Biographies. 


Under the first group may Le comprised articles оп atmo- 


sphere, barometer, calibratien. capillary action, chronograph, 


curve, density, diffusion, 
graduation, gyroscope and gvrostat. heliometer, heliostat, 


hvdrometer interpolation and units. И is impossible in the space 
at disposal to review all the articles in detail, but notes on some 
of them will be serviceable in helping the reader to form a true 
estimate of the scientific contents of а work which is now 


challenging the attention of the educated public. As the ninth 


edition and its supplement 1s well known, comparisons will be 
made between the articles of the new edition and those in the 


former edition. The article on atmosphere in the ninth edition 


consisted of eight pages ; this is now cut down to three-quarters 
of a page, and the greater part of the contents of the former 


article is relegated to articles on climate, barometer, and 
meteorology. The articles on calibration, graduation. and 
interpolation have been considerably improved. The valu- 
able article on capillary action by Clerk-Maxwell in the ninth 
edition has been made still more valuable by copious additions 
due to Lord Rayleigh, who has done so much good work him- 
self in the subject ; and the article is now much more complete 
than before on the experimental side. An article on diffusion, 
hy 6. Hartley Bryan. is new. There is also a comprehensive 
article on elasticity bv А. E. Н. Love; а small portion of this 
article appeared in the ninth edition, whilst a large fraction 
appears tn the supplement to the ninth edition under the heading 

' Elastic Systems.” Аз, notwithstanding the labours of pro- 
fessors of engineering, the subject of elasticity has not vet been 
analysed and illustrated by experiments in such a wav that 
the various sections can be studied more or less independently 
with ease and profit, the author 13 probably wise in uniting his 
work in one article. The article on ©“ Element ” 1s largely new, 
although parts of it appeared т various articles connected with 
chenustry in former editions. 

In the second group may be mentioned: Absorption of 
light, colour, diffraction of light and interference of light. The 
first article appears to be quite new. The long article on 
" The Wave Theory.” by Rayleigh, in the old edition, has been 
divided into at least two parts—viz.. " Interference of Light ” 
and ^^ Diffraction." Оп the other hand, various points which 
were formerly discussed. т “ Light " or 7 Optics," are now 
discussed. under ^^ Diffraction.” &е. In. every case, the re- 
grouping appears to be a distinct gain. In. the new edition 
achromatic interference bands are more fully treated, and more 
details are wiven as to their production, Lippmann's colour 
photography is referred. to, and some fresh applications. of 
Interference are added—e.q., tests for the flatness of glass plate, 
and the interferometer of Fabry and Perot. The account of 
Michelson’s interferometer is completely rewritten. The 
various alterations and additions make the treatment of heht 
much more complete and up to date. 

Under the third group тах Бе comprised articles on con- 
densation of gases, conduction of heat, dew, fusion, heat, ice 
and iceberg. The article on the first mentioned is identical 
with that in the old edition, except for a few additions at the 
end. For the article on heat. H. L. Callendar is responsible ; 
and the famous article by Lord Kelvin, with Из praise. of 
Vapour pressure thermometers and its mathematical appendix, 
disappears. The special branches of heat are done so well 
(venerally by Callendar) in other places that this general 
article is probably not of great relative importance. It is 
essentially a long historical article devoting a fair amount of 
space to Carnot’s work and to radiation, The splendid article 
on conduction of heat is almost exactly identical with that т 
the supplement to the ninth edition. A corresponding remark 
apples to the article on fusion, with the reservation that 
there is a brief but Important allusion to the use of i 
transition points of hydrates (а short list being given) a 
fixed points for thermometric purposes. 


elasticity, element, goniometer, 


Under group IV. may be mentioned amperemeter, atmo- 
spheric electricity, aurora polaris, compass, earth currents, 
electricity, electric conduction, electric machine, electric waves, 
electrochemistry, electroscope, electrokinetics, electrolysis, 
electromagnetism, — electro-plating, — hysteresis, induction 
coll, magnetism, oscillograph, potentiometer, voltmeter, 
wattmeter and Wheatstune bridge. In the supplement. to 
the ninth edition the article on electricity was divided into 
міх parts, written Бу various. distinguished scientists. In 
the current. edition а new and interesting article, by 
J. A. Fleming. deals with the history of electrical knowledge, 
and the various parts of the former article now have the 
distinetion, after some modifications and transformations, 
of serving as separate articles. The article on atmospheric 
electricity, as in the supplement to the ninth edition, 
is bv Dr. С, Сее. It. has been rewritten, and although 
it contains no mention of Villard’s experiments, it 1s up to date. 
An article by Chree on Aurora Polaris replaces an out-of-date 
article in the ninth edition, An article by the same author on 
earth currents is quite new. The article on electric conduction 
was to a large extent in the supplement to the ninth edition as 
part of a [аге article on electricity. It is divided into three 
parts: (a) Conduction in solids, hv Fleming (his work in the 
supplement revised and brought up to date); (b) Conduction 
in liquids, by Whetham ; (c) conduction in. gases, by J. J. 
Thomson. In the part by Thomson more space is devoted to 
positive ravs than in the past. and there is a new section 
entitled ^^ Anode Rays.” Röntgen rays are omitted. A new 
article on electrolysis is by Whetham, who is perhaps the 
greatest living authority on the subject. The article on elec- 
tromagnetism. by Fleming. is new. The authorship is а guar- 
antee of excellent work ; but 1t may be incidentally mentioned 
that no data later than 1903 are mentioned. A valuable 
article on the induction coil by Fleming is quite new. 

In the fifth group are articles on Faradav, Galileo, the 
Herschels, Humboldt, Huggins and Huygens. As is inevitable, 
there are few changes in the biographies of the men who died 
Jong ago. In the case of Sir W. Huggins, who died on Мау 12, 
1910, there is an addition containing a brief account of Ins later 
labours. These include the discovery т 1903 of the spectrum 
due to the spontaneous luminosity of radium, consisting of 
bright lines. In nearly all the biographies the bibliographies 
have been extended. 

A comparison of the articles under review with those extend- 
ing over the same range in the last edition shows that the sub- 
jects in the current edition аге, as a rule, much more sub- 
divided. To those who use the encyclopedia as a work of 
reference and not as а series of formidable text-books, this in- 
creased subdivision will be found of distinct advantage. 
Little, И anv, of the work which reappears in the current 
edition should have been omitted ; and there is much new 
work hv men who are qualified to write with the highest 
authority on branches of knowledge in which they have gained 


International reputations, 
MATHEMATICS. 


The long series of mathematical articles т the new " En- 
cvclopiedia. Britannica” contributed by some of our most 
eminent mathematicians forms an exceedingly formidable 
treatise which we find rather difficult to review. This difficulty 
13 partly due to the wide range of subjects, but more particu- 
larlv to our inability to discover for whom the articles are 
intended. It is quite certain, however, that they were not 
written for the engineer. The engineering student who turns 
to the " Encyclopedia. Britannica " for help in mathematics 
will be greatly disappointed. Most of the articles are so highly 
condensed that а very considerable previous knowledge of 
the subjects is necessary for their comprehension ; so that 
even the advanced student in pure mathematics. approaching 
a particular branch of the subject for the first time. would be 
e very little immed'ate benefit from them. 

There is no sign of “ practical mathematics.” Take, for 
example, the article on Harmonic Analysis. We look in vain 
for any references to the numerous arithmetical methods for 


ahle to derive 


eke eae > Ose 
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actually finding the harmonic constituents of a given curve; 
these might reasonably have been expected, seeing that the 
theory of the Fourier series is treated in a separate article. 

If we consider merely the subject-matter of the articles, we 
find, as we should expect from their distinguished authors, 
that the treatment is quite up to date. A comparison with the 
corresponding articles in the ninth edition shows very clearly 
the great change that has taken place in this country during 
the last 20 years. Following the lead of the German and Italian 
mathematicians, more attention is being paid to rigorous 
demonstrations and greater precision in regard to fundamental 
notions. Geometrical and physical intuition, which are. so 
valuable in applied mathematics, are being gradually banished 
from the domain of pure mathematics. It is this that makes 
many modern mathematical works so repulsive to the physicist 
and the engineer. 

Although fully appreciating the importance and necessity 
of mathematical rigour for expert pure mathematicians, still, 
as the latter form such a comparatively small class, we feel 
that in a general encvclopwdia more attention should have been 
paid to the much larger class of students who study mathe- 
matics, not for Из own sake, but as a means to an end. 

One really valuable feature is the long list of references to 
original Papers and standard works given with most of the 
articles. We may also mention the historical sections. which, 
although brief, are most interesting. The attempts that have 
been made to " square the circle.” or the early history of the 
Infinitesimal Calculus. or of Sun-Dials. cannot fail to fascinate 
anvone who has more than a mere commercial interest in 
mathematics. 

In reviewing the various articles of engineering and physical 
interest we have found it necessary to sav that т some 
respects they were not up to date; but, im fairness to the 
authors, it should be stated that owing to the magnitude of 
the undertaking, they were necessarily much more restricted, 
both as to time and space, than is usual in works of more 
modest dimensions which can be revised almost up to Ше 
ast moment. 


THE EXPERIMENTAL DETERMINATION OF THE 
INDUCTANCE OF LINEAR CONDUCTORS. 


BY A. C. JOLLEY AND A. F. BURGESS, B.SC. 
(Continued from раде 256.) 


Summary.--Experiments were undertaken to verify the formule 
commonly used to express the inductance of a straight conductor. 
The limitations of the Neumann formula is pointed out, and an expres- 
sion is obtained for the inductance of a couple of parallel wires as used 
in high-frequency measurements. Finally, the effect of neighbouring 
bodies of iron is considered, and the effect of ditterent types of slot 
as used in armature stampings is shown experimentally and for various 
currents. 


The first experiments were Intended to verify equation 4 
above—that is, to find the distribution of magnetism in an 
area bounded by the length of the conductor and extending 
outward from it in a direction at right angles to its axis. 

With a search-coil width equal to the length of the conductor 
and extending 90 ст. from the axis of the conductor detlec- 
tions corresponding to reversals of 100 amperes in the con- 
ductor were observed on the fluxmeter: the outer supports 
of the search coil were then moved a few centimetres 1n toward 
the tube, and the slack in the search coil caused by this move- 
ment was taken up bv pinching a loop of it together in. the 
centre of the remote short side. as indicated in Fig. 6. The 
area could thus be altered by a definite amount without any 
change in the resistance of the circuit. A new set of observa- 
tions was now obtained for the contracted area, and the process 
repeated until the radius R of the search coil was only a 
centimetre from the conductor. 

The length of the conductor was intended to be 25-4 cm., and 
its diameter 1-3 ст.. and bv substituting these values in 
equation 4 above, the upper of the two curves in Fig. 5 was 
calculated. Unfortunately, in these. early. experiments, our 


+ 


method of mounting tlie conductor was not 80 good as in sub- 
sequent experiments, and owing to this it was found that the 
true length was more nearly 24-5 cm.. the actual point of entry 
of the current being about 0-5 em. from each end. The ex- 
perimental points, therefore, lie a httle below the theoretical 
curve, and are displaced from it by this constant amount, but 
they amply verify the validity of equation (4). and the correction 
necessary to extend our observations to a search coil of infinite 
radius was obtained from it. 

The next set of experiments was made with a view to 
verifying the correction for the radial thickness of the con- 
ductor. For this purpose a number of brass tubes, each fitting 
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tightly inside the other and ranging in diameter from 2-49 cm. 
to 0:55 cm.. were obtained. The largest of these tubes was 
first taken, slotted. its thickness measured, and then mounted 
in the usual way between the upright tubes, and the flux 
threading а 90 em. coil, corresponding to 100 amperes reversed 
in the conductor, was obtained. The search coil was then 
slipped out and the ends of the tube carefully cleaned inside, 
and the next smaller size slipped into it; the two tubes 
were then joined solidly together by dipping the ends into 
molten solder. A slot corresponding to the one in the outer 
tube was then cut and the new thickness measured. 


The now thicker tube was remounted, the search coil slipped 
into place and a new determination of the flux taken. This 
process was repeated until a radial thickness of 0-97 cm. Was 
reached. 

The results of this very tedious experiment are, however, 
disappointing. for. although the points obtained fall fairly 
upon a straight line, the slope is greater than that obtained by 
theory (Fig. 7). This indicates that the material has a per 
meabilitv greater than unitv, and subsequent tests with the 
Curie-Cheneveau magnetic balance showed that both brass 
and solder were verv magnetic: we have not vet been able 
to obtain copper tubes of suitably graded diameters for this 
experiment. There seems to be, however, very little doubt 
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that the results show that the theoretical correction is jus- 


titiable. 


With a search coil the width of the conductor and extending 
90 ст. from Из axis, а series of experiments was made 
upon conductors of widely differing: diameters, and after 
applying the above corrections the results were plotted. in 
Fig. & These results should. correspond to those given by 
the Neumann expression in equation (5) above, and the values 
calculated frem this formula for equivalent diameters. are 
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shown by the full line curve. The agreement. between the 
two curves is remarkably good, and shows that the Neumann 
formula only includes this limited strip of the field. 

By extending the width of the search coil in а direction 
parallel to the axis of the conductor, and treating it as in the 
first case, we тау, by gradually reducing Из area, explore the 
field beyond the ends of the conductor, and thus verify 
equation (6, above. The results are shown in. Fig. 9, where the 
points marked. by crosses are experimental and those. with 
circles calculated; the results are again in verv close agree- 
ment. In Fig. 10 the three lower curves are calculated from 
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the general equation of Helmholtz, quoted in the first part of 
this article, for the three values assigned to the undetermined 
constant К. | 

By increasing the width of the “ Neumann strip" from 
25.4 ст. to 37 ст. we reach a set of values which correspond 
to the curve marked `* Maxwell,” and by still further increasing 
the width to 64 ст. we arrive at values given by the theory 
of Weber. б.а 


The upper curve in Fig. 10 is obtained directly from equa- 


tion (6) above, and refers to а search coil 120 eim. in width.* The 
values of this curve are 0-38 line higher than those given bv 
Neumann and 0:18 line higher than those given by Weber's 
thee rv. 

One other point of interest occurs here —viz., what influence 
has the extension of the length of the conductor bevond the 
width of the search coil? In order to examine this point the 
siandard length of tube (25:4 ст.) was mounted with its 
90 em. search coil in the ordinary way, except that one end 
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of the conductor was provided with a projecting Internal 
ferrule, which allowed of a length of the same size tube being 
added to it. The inductance of the standard length was first 
found alone and then with various lengths of tube added 
bevond the search-coil width. The results show that the 
additional lengths added contribute a flux within the area of 
the search coil (Neumann strip) cf exactly the same magnitude 
as if the flux from the original stardard length did not exist 
and the space beyond the added length cf conductor were 
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unpermeated—that is. that each unit of lengih of the whole 
conductor acts individually, and justifies our assuming that 
the method adopted for mounting the conductor elininates 
anything in the nature of " end effect." 

As an outcome of the above work we have endeavoured to 
find a correct expression for the ordinary form of parallel wire 
inductance го largely used in high-frequency and wireless 
measurements, Where the inductance 13 altered by shding a 
bridce piece connecting the two wires backwards or forwards. 

The maductance of such an arrangement in lines per ampere 


is approximately given by the expression 
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е Тыз is the largest coil we could comfortably deal with, but even 
with this width the curve is still rising fairly rapidly, indicating how 
important this end field connection is. 
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Where z is the length of the loop and y the distance apart of 
the wire composing it, and a is, as before, the radius of the 
wire. We may, however, derive а more correct expression 


from the previous work—viz., 
3 2ry 
10С —0:6(4/ r? 4 y* — (ж-Е y) +а! +0:2(2=- у) log an 


— 0-4x log (z-- y rè 02) —0-2y log (уу +). (12) 
We have calculated the flux per ampere for certainjvalues of 
а and y, and a standard length z—100 cm. by both these 
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methods, and the percentage difference is plotted in Figs. 11 
and 12. | 

From these curves it 13 at once seen that, as the distance 
between the wires is increased, the error between tle values 
given by the two expressions also increases very rapidly, and 
is greatest for wires of small diameter. 
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To obtain the true value from the approximate formula we 
have found the following correction factor from the curves 
above. Thus, if N, and N, represent the induction as given 
by (11) and (12), respectively, we have 

N,— N,-4- ny, where n —0-46(log,,y/a— 1) 
* N,=N,4+0-46y(log,y/a—1). . . . . (18) 
Or putting for N, the value 0-92z(log,,y/a), we have 
N,—-0461((2z--y)loggy/a—y) . . . . o (14) 
(То be concluded.) 


THE NEW ARTICLES OF ASSOCIATION OF THE 
INSTITUTION OF ELECTRICAL ENGINEERS. 


We give below an account of further meetings that have been 
held by the Local Sections of the Institution to consider the 
new Articles. 


MANCHESTER LOCAL SECTION. 


A meeting of this Section was held at the University, Man- 
chester, on Tuesday evening, November 21st, the meeting 
being convened for the purpose of laying before the Council of 
the Institution the views of the members of the Section in 
reference to the revised Articles of Association. Mr. 8. Z. 
de Ferranti (President), Mr. Robt. Hammond (Hon. Treasurer), 
Mr. Hugo Hirst and Mr. P. F. Rowell (Secretary) attended the 


meeting on behalf of the Council. About 60 members were 
present. 


Mr. W. Cramp presided, and first called upon Mr. Hammond to report 
the present position of the Articles. 

Mr. Rost. Нлммохр explained that the Council thought it would be 
well to have meetings at all the local section«, and he gave the assurance 
on behalf of the Council, that on all minor points the Council would give 
the fullest consideration to the suggestions of members. He would thus 
leave out matters of finance, as the Council were quite willing, if the 
members so desired, to refer to them on the question of pledging the 
property of the Institution (Article 66), and also for the incorporation of 
other socicties (Article 69), though he might say that this latter Article 
was identical, except for one word, with the existing one. Three things, 
however, prominently stood out, and discussion might very profitably 
take place on those. Firstly, subscriptions : The Council desired to raise 
these in order to provide funds for new developments, not for current 
expenditure. Secondly, an intermediate class: T'he Council had for years 
found it extremely inconvenient to have no special class for students out 
of their time. and who had not arrived at the age of 25, the limit placed 
hy the Article upon the associate member. ‘The Council also foresaw 
that the institution of examinations would cause a delay on the part of 
many men in entering that class, again necessitating an intermediate 
class; hence the Council's suggestion of the class of licentiate, though 
the actual name might now be considered as withdrawn. In Leeds last 
night preference was ex pressed for the word " Graduate.” with possibly 
a limit of age of 27, во that the graduate I-E.E. could not come into 
serious competition with the A.M.LE.E. As regards associates, the 
provision of an intermediary class into which non-technical men could be 
put would very much strengthen the associate class, and it was felt that 
a number of men upon whom the great commercial future of the in- 
dustry depended would be attracted to that class. Finally, as to the clec- 
tion of Council, it must be borne in mind that all the older and learned 
societies had found that their dignity was best conserved by leaving to 
the Council the preparation of a list of suitable members of council and 
the presentation of that list for final decision to the members. In view, 
however, of the feeling as expressed the year before last. that before the 
Council prepared its list it should have nominations of members before 
it, the Council determined upon incorporating this new departure in the 
revised Articles. That was certainly a matter that should be carefully 
discussed by the members ; and if there was a feeling that the mem bers 
should have the right to add to the Council's final list, they had only to 
express their wishes, and he felt quite certain that the Council would 
comply with them. : 

Mr. H. Hirst dwelt strongly upon the dignity attaching to the title 
М.1.Е.Е. and A.M.LE.E., a dignity which was certainly enhanced by the 
building, which was as such the heritage of the London members as of 
the country members. He pointed out how greatly the Council could 
extend the activity of the Institution if it received more money. He 
explained the present work of the Textile Committee, and pointed out 
how useful rescarch committees of this character would be if extended to 
other trades. He felt strongly that an associate class of non-technical 
men would prove of the greatest importance to the Institution in getting 
into its fold that very large number of men closely connected with the 
industry who were not electrical engineers. They ought to have a strong 
body of members of Parliament interested in the Institution. The want 
of interest shown by the Institution in the past in other than scientific 
work had led to various organisations being formed outside. The manu: 
facturers had their association, the municipal engineers had theirs. and 
there was a committee for the protection of electrical interests. Much 
of the work now organised by such associations outside could have been 
done by committees of the Institution itself. With regard to the 
strengthening of the proposed class of associates, it must be borne т 
mind that there were a large number of men, although not electrical 
engineers, who had a great deal of knowledge of electrical matters, and 
would feel an interest in getting the “ Proceedings ” and following the 
debates on matters in which they were particularly interested. 

The CHAIRMAN next explained what steps the committee had taken. 
Each member of committee had been asked to send in recommendations 
for alterations. The recommendations had been thoroughly discussed 
by the committee that afternoon, and for the purpose of discussion this 
evening they were reduced to a very few pointe. He proposed to put one 
point after another before the meeting for discuseion, and then to take а 
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Hitherto the student did not pay the advanced subscription of 


vote thereon: in each case he would call upon a committeeman to | ship. 
11 guineas until he was 22: now the revised Article put the limit at 19 


which was distinctly against them. 

Mr. CUNLIFFE suggested that associates, who were presumably of 
wealth, might be called upon to pay the same subscription ач members, 
With regard to the proposalin the revised Articles that members should 
pav 4 guineas, whether resident in London or not, this was actually 
higher than the subscription paid by the members of the Institution of 
Civil Engineers. 

Mr. Н. W. Wirso thought it was а great mistake to raise the sub- 
scriptions at all, and he felt certain that the raising of members sub. 
scriptions from 3 to 4 guineas would not lead to any increase in finance 
of the Institution, as the number of resignations would be so serious. He 
actually knew of кіх men who would resign if the increase were made. 
Far better leave the question for one year, and see the result of the 
strengthening of the associate class and. the increased funds resulting 


express the committee s views. 
Clause 15 (Zot теа Clas) : Recommend that the name Licentiate 


be not adopted, but as an alternative that the term " Engineer Associate 
LE.E." be substituted, with an abbreviation to be determined bv the 
Council. Commercial men to be termed “ Associates I.E. E." ` 

Mr. WELBOUKRN said that the committee of this section were in accord 
with the recommendation of the Council that a new intermediate class 
should be formed. Men of the intermediate class were now elected as 
associates, and the committee felt that it would be well to adopt the plan 
of dividing the associate class into its two constituents of engineers and 
non-engineers, the abbreviated. title for the engineers. being " Eng. 
Assoc. LE.E.," and commercial men to be termed ©“ Associates LEE.” 

A MEMBER: One objection to the use of the word ^ Eng." was that in 
many societies it was used not as meaning © engineering," but'as an abbre- 
viation for England. А : 

Мг. А. ECKSTEIN was surprised that it seemed to be taken for granted 
that the new class was required. 1t was, he considered, far better for the 
]ustitution to be without commercial men if they felt it beneath their 
dignity to be in the same class as junior engineers. What was the prac- 
tice of the Civil Engineers with regard to such people ? They did not 
have them at all. Far better make them hon. members, and keep the 
word Associate for junior engineers, 

Mr. Н. W. Witson (hon. local. secretary) entirely agreed to the new 
class, but wondered whether the Council were going to take technical 
men out of the associate class. Е 

Mr. Немк agreed with the idea of the associate class, but objected to 
any non-technical men being elected as members under Clause 12 (d). 

Mr. FEnRANTI remarked that the discussion showed how great was the 
ditheulty of naming the class. For instance. the word ^^ Associate Mem- 
ber" was not rational, аз designing a potential member. The word 
* Associate ` had been adopted by the Civils Юг non-technical men, but 
why © Associate Member `? He confessed that he never liked the word 
* Licentiate,’ and the Council would be greatly indebted to anyone who 
could suggest a better word. He felt that it must be borne in mind that 
electricity in the past was intensely interesting, but was now not so 
interesting as formerly ; and so much depended upon commercial develop- 
ments that it was well to broaden the basis of the Institution. 

The CHAIRMAN next asked the meeting to vote upon :— 


1. Is the new intermediate class desirable ?—Carried almost unani- 


therefrom. 
Mr. WALLACE, speaking ав a tele phone engineer, entirely agreed with 


the committee's resolutions. 

The CHAIRMAN desired the Section to know that their committee ayreed 
that increased funds were necessary for the development of the work of 
the Institution, He now asked for their votes, 

1. Is the Institution justified in asking for more money ?—Carried by a 
large majority. Yes. 

2. Should the subscription of London members be differentiated from 
those in the provinces ?—Carried by а large majority. Yes. 

3. Should members residing in the area of a local section pay higher 
rates than those outside it ?—Carried by а large majority. Yes. 

The CHAIRMAN next stated that the recommendation of the committee 
was that the word © ordinary ` should be deleted in Article 47, т order 
to make it possible that the chairmen of local sections, now treated as 
ex-officio members of Council, should be eligible for the high offices of the 
Institution. 

Mr. J. Екітн thought that it was a distinct slur for chairmen of local 
sections to be debarred from being made vice-presidents. The Council 
should bear in mind that there were more electrical engineers in Lanca- 
shire than in London, as there were no electrical engineers in Middlesex 
and Surrey. 

Мг. Вовт. HaMMoND pointed out that the revised Articles did not 
debar chairmen of local sections becoming vice-presidents, but they pro- 
vided that they could only become vice-presidents Бу being chosen as 


mously. Yes. 
ordinary members of Council by the full members, instead of by the local 


3. Is “ Eng. Assoc. I.E. E. 


almost unanimously, 
The CuaiRMAN then asked the Section to consider Clause 12 (d). 


Мг. T. L. Милек said that Mr. Hammond had drawn special attention 
to the fact that the greatest aim of the Council was to secure that. the 
holding of the title of member and associate member should be а hall- 
mark of a definite position in electrical engineering. Surely. if this 
were so, there was no need whatever to provide that non-technical men 
should be elected as members. И the associate class were strengthened 
in the manner foreshadowed by these Articles that class would only be 
jeopardised by the provision that superior non-technical men should 


“ the best title for the class ?— Defeated | 
sections, 
The CHAIRMAN put the recommendation to the meeting, that the word 


‘ordinary " in Article 47 be deleted. 

Carried. unanimously. Yes. 

The CHAIRMAN said the next recommendation of the committee had 
reference to Article 58, in which it was proposed that it should not be 
competent for а past-chairman of a local section to vote at Council 
meetings if his chairman be present. The recommendation of the com- 


mittee was that the word " not " be deleted. 
Mr. S. L. PEARCE thought that this was agreed to with the conference 


uf local sections last spring. 

Mr. Ковт. НАммохр said he was certain Mr. Pearce was under a mis- 
apprehension, and pointed out that at the present time there were nine 
provisional members out of 24 members of Council, and that to add 
another six would give far too great a preponderance to members of 
Council not elected by the Institution. He pointed out that the pro- 
posal was far too drastic. as it would give two votes to the Dublin Section 
with only some 60 members resident in Ireland. А much better plan 
would be to agree to some form of proportional representation of the local 
sections, say, one member of Council for every 500 members. 

Мг. Н. W. Witson entirely agreed with the idea of proportionate 


become mem bers, 
Mr. J. Feita thought that diseussion on this point was entirely un- 


necessary, as the Council had detinitely withdrawn Clause 12 (4) by its 
utterances on the subject of reserving the titles of member and associate 
member as those of engineers. 

Tie CHAIRMAN said that the committee felt strongly that Clause 12 (d) 
should be deleted, and that any desirable names thus excluded would be 
better in the class of hon. members. 

Mr. FEnRANTI felt that there was a very good ground for the opposition 
to Clause 12 (d), but he pointed out that this provision had formed part 
of the constitution of the Institution from the very beginning. Sup- 
posing it might be desirable to secure as а member the present Post- 
master-Gencral or one of his successors, if the proposed clause was deleted 
that would not be possible. 

Tn^ CHAIRMAN again explained that the committee's view was that 
such a name might well be placed among hon. members. He then put the 
motion t» the meeting whether they desired Clause 12 (d) deleted. This 
was carried with only one dissentient. 

Tne CHAIRMAN then asked the Section to deal with Clause 27, in 
reference to subscriptions of members, and he read the resolution of the 
committee of the Section, as follows :— 

Mombhera.—(1) That London members within a radius to be fixed pay 
$ guineas; (2) that members within a certain radius of a local section pay 
3! guineas; (3) that members outside cither of the above pay 3 guineas. 

slxsocrate Members to be similarly graded. thus: (1) 3 guineas, (2) 
2: guineas, (3) 2 guineas. Associates: (1) 2} guineas, (2) 21 guineas, 
(3) 2 guincas. 

S'idents е old rule to 


New one. 
Mr. 5. J. WATSON said the committee felt that it was right to consider 


th- question of subscriptions from the point of view of acknowledging 
that it was desirable to enlarge the scope of the Institution, and to use to 
the full extent the advantages which the Institution possessed in its 
excellent building. At the same time, the committee felt strongly that a 
differentiation should be made between London members, members of 
local sections and. members outside these areas, and the committee's 
differentiation was fixed on these lines. With regard to students, the 
committee were strongly of opinion that it was a mistake to make a 
student pay 13 guineas at the age of 21, and as it was vital to the Institu- 

tion to have a free supply of studenta not to check in any way the admis- | to and considered by the Council. 

sion of students or their continuance on the roll throughout their student- After Mr. FERRANTI had said how highly he appreciated the splendid 

#2 


representation, 
The CHAIRMAN pointed out that Messrs, Pearce, Morcom, Proctor and 


Dickinson did not consider themselves as local representatives. He 
welcomed Mr. Hammond’s suggestion, but thought that he had better 
put the recommendation as follows: Failing a new method of electing 
the Council, that the word " not " be deleted from Clause 53. 

Carried by a large majority. Yes. 

The СнаТВМАХ said that the last resolution of all was in reference to 
Clause 52: The method of election of the Council should be similar to 
that followed by the Civils and Mecanicals, and the ballot should be made 
by post. 

Мг. S. J. Watson thought that members of the Council of the Тэк. 
tion should be elected by popular vote; the present manner of ele "боп 
маза the rootof the whole difticulty. Why should the Council nominate 
members of its own body ? The people to elect the Council should be 


those whose interests the Council had to serve. The Council might sug- 


gest certain names and the members certain names, and finally every 
corporate member should have a vote. 

Mr. 5. Г. PEARCE suggested that а method of election should be 
adopted which differed somewhat from that of the Civils and Mechanicals, 
and should be an improvement upon both. He agreed with Article 5I, 
by which it was provided that prior to March Ist every year, names 
should be submitted to the Council for inclusion on their list, but he sug. 
gested that these names should be supported by 19 corporate members 
instead of 25, and that the ballot list should contain the names of not 
less than nine persons for the six vacancies created annually. 

No resolution was put, but the matter was left for the method of 
nomination and election as put forward by Mr. Pearce to be forwarded 


be substituted for the students instead of th^ 
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preparation of the work that had been done by the committee, and had 
congratulated the section on the broad.minded view which they had 
brought to bear on each one of the knotty points presented to them, the 
proceedings terminated with votes of thanks. 


p ned 


MANCHESTER STUDENTS’ SECTION OF THE INSTI 
TUTION OF ELECTRICAL ENGINEERS. 


At а meeting of this Section, held on Tuesday, November 
2156, the following resolutions, amendments and suggestions 
were approved, and these were placed before Messrs. R. Ham- 


mond and P. F. Rowell at the Queen's Hotel, Manchester, on 
Wednesday, November 22nd :— | 


Resolution 1: * That the committee of the Manchester Students’ 


Section place on record their respectful protest at the action of the 
Council in attempting to bring into force at such short notice the proposed 
alteration to the Articles of Association without ascertaining the feeling 
of the students, as in the case of such drastic changes as proposed, the 
students are more closely affected than other grades of membership." 

Resolution 2: “ That the members of the Students’ Committee have 
discussed the proposed new Articles of Association as regards their 
bearing on the Students! Section, and they are of opinion that certain 
features are detrimental to the interests of the students and to their 
future in the higher grades, and they consider that the following amend- 
ments are necessary for their well-being and encouragement.” 

Resolution 3: “That the proposed amendments as put forward by 
this committee be submitted to a general meeting of the students for dis- 
cussion on Tuesday, November 21, 1911, and that these suggestions with 
amendments, if any, be forwarded to the Council in London.” 

Resolution 4: “That the introduction of the licentiate class, con. 
sisting of unqualified engineers, is dangerous to the Institution as a pro- 
fessional body." i 


Resolution 5: “That ‘Science Abstracts’ be sent to суегу member along 
with the ** Journal.’ ” 

Resolution 6 : ©“ That this committee considered the following Articles 
have considerable bearing on the well-being of the Institution, and should 
be strictly enforced : Articles 75 and 82.” 
| AMENDMENTS AND SUGGESTIONS.. 

Article 13 (a).—'l'he words “in a responsible position " to be inserted 
after the words " for at least two years as an electrical engineer." 

Suggestion. —Provided that the Council in their discretion grant econ p- 
tions therefrom in approved cases, Such exemptions to be: (1) The 
holding of an engineering diploma or degree: (2) being a student who 
shall have obtained a student premium, or having had a Paper or original 
communication accepted for printing in the " Journal." 

Articles 14 апа 15.—.Sugaestion.—1f the licentiate class is ratified the 
nomenclature to be altered to “ Honorary Associates and Associates "' 
instead of '* Associates and Licentiates." 

Article 16 (5) states that as an alternative qualification the candidate 
must be * pupil, apprentice or assistant under agreement under a cor- 
porate member." To this should be added. “а pupil or apprentice to 
any approved firm of electrical engineers, approved supply company or 
municipal undertaking," and the words " under agreement " deleted. 

Article 16 (c.—The words “ as:uch " to be delcted, 

Article 17.—The words “ during the pleasure of the Council" to be 
deleted. The following to be added; '' The secretary of the Institution 
shall notify on or about June Ist in each year all those students to whom 
the age limit applies.” 

Article 26.—After the words “ paid by them," add the following. 
‘except that the candidate having been a student for three years shall 
pay а maximum transfer fee, including exam. fee, of 1 guinea.” 

Article 27.— lleference to associate mombera. t». read. as follows: 
“ Associate members resident in the. London district, 3 guineas per 
annum. Associate members resident in the provinces, 2} guineas per 
annum." 

Alternative to this.—Associate members admitted to that class after 
December ЗІ. 1911, 3 guineas per annum. Associate members on the 


register before December 31, 1911, or students on that day, 2} guineas 
per annnm. 


Reference to associates t» road аз follows : “ Associates resident in the 
London district 3 guineas per annum, associat^s resident in the provinces, 
2| guineas per annum. 

Reference to students to read as follows: “ АН students 11 guineas per 
annum, dependent upon an amendment to Articles 26 and 68. 
limit to be included with reference to subscriptions.” 

Suggeston.—That no student remain in the Institution as a student 
after the age of 26, the original age limit being inserted re joining as a 
student. 

Article 44.— After the words “of the committee of the Local Section,” 
add the following, “ and three delegates (non-Voting) appointed by the 
student members, to be called in conference only when matters pertaining 
to students are to be discussed, and these delegates may request the 
Council to put such matters on the agenda. The delegates to be elected 
from the whole body of students." 

Article 68.—Add the following: “ No fees to be paid by students 
except аз per our amendment to Article 26.” 

Article 84.— Add the following : “ The Students’ Section shall be local 
and under direct control of the LocalSenior Section, with a rider from the 


committee * that this covers a complete reorganisation of the students 
Section.’ ” 


No age 


NEWCASTLE LOCAL SECTION, 


A special meeting to consider the new Articles was held last 


Friday, 24th ult., at Armstrong College, Mr. Faraday Proctor 
in the chair. 


Mr. FARAbAY Proctor briefly introduced Mr. J. E. Kingsbury and 
Mr. Rowell, who had come from London to hear the views of local mem- 
bers regarding the proposed new Articles. 

Mr. KiNGsBURY, in a brief reply to a list of questions which had been 
submitted by the local committee to the Council, said that there was no 
urgent anxiety regarding the financial position of the Institution. but at 
the present subscription rates there would be a decreasing surplus cach 


year, and in the opinion of the Council there was not that margin of 


income over expenditure which an institution of their standing ought to 
have. The aim of the Council was to place the Institution on a more 
stable basis, and to ensure that the qualifications of the members were of 
the highest. The membership was increasing, but the rate of increase 
was less as compared with 1908. The expenditure on behalf of the 
London members was slightly less than fcr country members, after taking 
into account the proportion of the total expense which was applicable to 
all the members. ‘The amount of the examination fees should be left 
open, as it might have to be varied from time to time. He hoped that it 
would never be necessary to consider the closing down of a local section, 
but it was obvious that some authority must be able to deal with sucha 
case дв would be created by a section becoming ineffective through lack 
of support. 

Мг. H. L. RisktLEY asked why country members should have to bear 
their share of the functions held in London when they had no one to look 
to for any deficit on the local dinners, to which, by the мау. members of 
Council were invited as guests, and usually * did themselves well." 
Articles 48 and 66 seemed to give the Council all the power that was 
necessary, and they should not be able to mortgage the property of the 
Institution and even to bring the brokers in, without having to consult 


the members. He thought that the " Journal " should be issued in parts 
immediately after the Papers had been read and discussed, exactly as was 


done in the case of the American Institution. 

Mr. R. P. SioaN (Newcastle-on-Tyne Electric Supply Co.) said that 
many of the young engineers employed Бу his Company would drop out 
if the subscriptions were increased, and he would have to be certain 
that the increases were necessary to meet the current liabilities of the 
Institution before he would support them. 


Mr. CARTER was opposed to written examinations, and suggested а 


system of confidential reports from employera. 


Mr. BLACKMAN gave some figures to show that after all the ex penses of 
the Newcastle Section were met, including their share of general expenses, 
there was a halance of approximately £126, which was a clear profit to the 
Institution, and this would be increased to £250 under the new rules. 

Mr. €. VERNIER suggested that subscriptions should be payable in 
October. ак otherwise а new member had to pay two subseriptions within 
a few months, if he joined at the beginning of the session. He also drew 
attention to the delays which occurred through having to send Paupers 
up to London for approval. 


Мг. G. STONEY, speaking as an ex. member of Council, supported the 


increase of subscriptions, and said that although the membership would 


fall, the effect would be only temporary. 

Mr. KINGSBURY, in reply, defended the extra ex penses incurred in con- 
nection with the building. He did not think that the Council were asking 
more powers than were absolutely necessary for the efficient running of 
the Institution, and they were not likely to abuse what powers they did 


get. ‘The suggestion with regard to the printing of the “Journal " in 


parts would entail extra ex pense, as two printings would be necessary on 
account of some members still wanting the bound volumes, Their 
Institution was run on exceedingly economical lines, and. the expendi- 
ture could not be reduced without impairing the efficiency. Ample 
time would be given for technical associates to transfer before the pro- 
posed new rules would be brought into force. 

A resolution by Mr. RisELEY, asking that further consideration of the 
new Articles be allowed to stand over for a year, was nogatived by the 
casting vote of the Chairman. 


CORRESPONDENCE. 


sooo 


FOREIGN MANUFACTURERS BETTER THAN BRITISH. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin : The undermentioned firm of British engineers has been 
in communication with several British manufacturers of elec- 
trical machinery, apparatus, wire and cables, fittings, acces- 
sories, &c., with the view of securing agencies for Brazil. Out 
of 20 different enquiries, only six thought it worth their while to 
reply, and out of these six only two gave their prices with dis- 
counts, which in some items are cheaper than American prices. 
Communications from American manufacturers are of an 
entirely different order, and, of course, quite satisfactory 5° 
far as they go. Their prices are infinitely better; they make 
no bones about saying they already have an agency, or they 
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MODERN HIGH-VOLTAGE POWER TRANSFORMERS 
IN PRACTICE, WITH SPECIAL REFERENCE TO 
A “Т” THREE-UNIT SYSTEM. 


реа изои 
do not have оле but want опе; come down to business imme- 


diately, ог state why they cannot; give their best discounts 
with printed matter to correspond ; and are not afraid to state 
their desire to send а consigned stock of material either on a 
commission basis or payment should the material not be 
turned over within a given time. 

The pomt is, why do British manufacturers allow British 
firms abroad to go off and deal with foreign makers when these 
firms are anxious to help British trade ? No successful firm 
will buy from а maker whose price is higher, nor will they care 
to deal with a maker (only so far as it is an aid financially) 
who is indifferent to their requirements. | 

Qut of the 500 or more light and power companies т Brazil 
onlv a very small fraction of 1 per cent. are using British-made 
goods. Tne cause of this is easily ехр!атед — British. manu- 
facturers Бети alone responsible because of their lack of 
interest and farsiglitedness.— We are, &c., T 

Rue Direita No. 6, Sto Paulo, TAYLOR & COMPANY, 

Brazil. (William T. Tavlor, M.I.E.E.) 
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A WIRELESS STATION IN DUPLICATE, 
TO THE EDITOR OF THE ELECTRICIAN, 


Sin: It may be of interest to vour readers to know that the 
United Wireless Telegraph Co.’s station in San Francisco, Cal., 
is somewhat out of the ordinary as to its electrical details, 
in that it consists of two 5 kw. stations, either of which can be 
worked independently or can be worked т multiple. A 
simple change-over device, mounted on the plate-glass sides 
of a box, enables the man in charge to use either of the 5 kw. 
stations or connect them both together. This same switching 
device has provision made in it for emitting a different wave- 
length when the two sets are connected together. There is 
but one spark-gap, which is used in connection with either of 
the transmitting equipments or both of them when connected 


We give below an abstract of the discussion which took 
place at Birmingham on Мг. W. T. Tavlor's Paper on the 


above subject. 

Dr. С. С. GARRARD thought the most valuable part of the Paper was 
that dealing with the installation of transformers, drying out, Ас. ‘ine 
operating engineer would find many very useful hints here. Не dis- 
agreed with the author on several of the constractional details men- 
tioned. For example, т a core-typo transformer the author described 
the core as being held together with linen tape only. "nis was an unsatis- 
factory method of construction. ‘Tne tape must in time give way, and 
there would be nothing to prevent the laminations bulging out and 
cutting through the insulation of the coils. To make а satisfactory 
mechanical job, steel bolts should be put right through the laminations 
with gunmetal clamping plates on either side. The ends of the bolts 
should be riveted over, and if. they, with the plates, were insulated from 
the core no appreciable increased iron loss would result. The speaker 
also criticised the insulation specification given т Appendix И. 
Instructions were to put on various coats of sticker and varnish so many 
mils thick. The winder could not measure the thickness of varnish he 
put on with a micrometer. Such an instruction was impracticable. The 
chief objection to the specification was that no menton was made of 
Coils of all high-voltage transformers should. be 
The author spoke of the 
It was true that 


Yas 


vacuum treatment. 
dried and impregnated by а vacuum process. 
vokes as being of the same cross-section as the cores, 
there was the same flux in both, nevertheless it was often more econo- 
mical to reduce the cross-section of the core and increase that of the yoke, 
owing to securing a lesser mean turn. ‘Газ was worked out very fully 
by a writer in the ЕЛА. some time ag». Also it often pud to make 
the shape of tho coils of core-typ? transformers elliptical rather. than 
round, as mentioned Бу the author, as this resulted in a general saving 
in weight, and thas reduced material cost. With ro gard to the star delta 
connections shown in Fig. 12 of the Paper, thestar wasin the primary side: 
this led. to inferior regulation on unbalanced loads. ‘tne star delta con- 
nections with the deti on the primary side were very pood when ligating 
and power current were both required to be taken fr. m the same trins- 
he motors would be supplied from the three phases and the 
ligating from phase to neutral. With this system the ropulition would 
not be affected by unbalanced loads. The author did well t» draw atten- 
tion to the necessity of paying particular attention to the connections if 
parallel running wer» to be obtained with three-phase transformers, 
I'he necessity of this was not always appreciated. Thus two three-phase 
transformers might b» connected їп parallel on the lw.tonsion side, and 
yet it would be impossible at the sume time to connect them in parallel 
on the high-tension side. 

Mr. G6. Forrest considered that the most. troublesome feature in 
connection with oil-filled transformers was the choking up of the cooling 
ducts with oil sludge (a substance resembling soft soap). and the conse- 
quent abnormal heating of the transformer due to impaired circulation 
of the oil. The author seemed to favour the oil-filled water-cooled type 
of transformer, but the speaker thought that the forced oil-cooled was 
the ideal type for large units. 

Мг. В. OnskTTICH stated that-the troubles usually to b» experienced 
with all high-tension transformers could be classed under three headings : 
(1) Trouble with the terminals due to * shorts " which sometimes cracked 
the porcelain. These had been obviated in extra high-tenston sets by 
the use of the condenser type terminal, consisting of a number of con- 
септе tubes. (2) Moving of coils under the strain put on them in 
switching on and off heavy loads. This was obviated in all the modern 
types by clamping tightly the core in itself and independently from it the 
eotls, so that no movement was possible either in the portion embedded 
in the core or in the parta projecting from it. The movement of the coils, 
of course, meant breakage of the insulation. (3) Piercing of the insula. 
tion between adjacent turns due to surges. This was obviated by 
making th^ insulation on the first coil of the primary connected to the 
terminals much heavier than on any other coils. Two other points did 
not appear to have been mentioned in the Paper—viz., the ageing of 
iron and the employment of stalloy. With regard to the speral con- 
nections required for a '* T " transformer mentioned in the Paper, one 
considerable objection seemed to be the number of terminsls required 
on each transformer. Tappings and extra terminals were easily made on 
transformers of moderate voltage up to 10,000 volta, but became a very 
serious matter for higher voltages. 

Mr. А. М. TAYLOR pointed out that, the voltages being so high. trans- 
former breakdowns were much more frequent in South America than in 
this country. Hence there was probably much point in th» author's 
strong preference for delta connection of the primary of step-down trans. 
formers ; in that the open delta could be resorted to in ease of a break. 
down, thus dispensing with the broken.down transformer. For similar 
reasons the author preferred single-phase to three-phas> transformers, 
the reason being that one could not зо easily get rid of the broken-down 
limb with the latter as one could easily remove a single-phase trans. 
former from the circuit. He therefore thought that, taking into con. 
sideration the lowness of pressures in this country and consequent ease 
of designing transformers to stand these pressures, we were warranted 
in installing three-phase transformers in most cases. 


former. 


in multiple. 
This apparatus was designed and made at the company’s 


Seattle factory under the supervision of the undersigned while 
he was connected with the United Wireless Telegraph Co.— 


I am, &с.. 
New York, Nov. 18. Crirronp D. BABCOCK. 


A Steel Mill's Electric Railway.— The quick and economical 
transportation of material, says the ." Canadian Electrical 
News," has long been a serious problem in many steel plants. 
The managers of the mills of the Superior Steel Co. in Carnegie, 
Pa., have solved this problem by recently completing the 
installation of a new system of transporting their steel and raw 
materials from one building to another and round the mills. 
Formerly this was done by means of trucks run over steel 
plates laid on the floors about the mills and hauled by men. 
To-day they have in successful operation a complete industrial 
railway svstem, including electric locomotives, cars, trucks, &c., 
enabling them quickly and easily to haul materials to all parte 
of their plant. The entire equipment was furnished by the 
Orenstein-Arthur Koppel Со., of Pittsburg, and was built in 
their own shops at Koppel, Pa. The electric locomotives are 
operated from an overhead trolley, and are easily handled 
by one man. The old method of hauling required several 
men to handle each truck—to-day one man operates a whole 
train. The Steel Company think so well of their equipment 
that еу have just recently ordered twenty-four additional 
cars. These will soon be delivered and will give ample facilities 
for handling all their products. The managers of manufactur- 
ing plants, our contemporary remarks, are rapidly becoming 
aware of the fact that it is often possible to effect remarkable 
economy in their establishments by means of a modern system 
of transporting their materials. Even many of the smaller 
plants are finding in the industrial railway a more ready and 
convenient means of handling materials—a means that will 
save time and money. The industrial railway in its present 
high development makes possible a big seduction in the amount 
of labour needed in such handling. 3 
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SIEMENS TELEGRAPH RHEOSTATS. 


The adjustable resistances employed for balancing telegraph lines 
on duplex and quadruplex circuits are termed rheostats, and three 
different types made by Messrs. Niemens Brothers & Co. and known 
as В, C and D have been in genera! use until quite recently. B and 
C are of circular shape witha protecting brass case, and are provided 
with two contact arms which move over contact points on a dial face ; 
the whole is mounted on a circular ring-shaped hase of polished 
mahogany. 

The B type is wound with somewhat finer wire than the C type 
and must, therefore, not be used on secondary cell or similar circuits 
on account of the heating ; the rheostat is also a trifle shorter than 
the C type. 

The C type is the one which wes most generally used on telegraph 
circuits, but has now been superseded by the D type (sre illustration) 


Post OFFICE STANDARD RHEOSTAT. 


which is the Post Office standard instrument. It is of a rectangular 
shape in а polished mahogany case with ebonite top, mounted with 
two dial switches each having 11 contacts, one switch working from 
0 to 400 ohms by 40 ohm steps, and the other from 0 to 4,000 ohms 
by 400 ohm steps. The total range (including small 2-plug com- 
mutator) is from 0 to 8,430 ohms by 10 ohm steps. ` 


wr 


ELECTRICITY AND EXPLOSIVES IN MINES. 


At а meeting of the Warwickshire and South Staffordshire Branch 
of the Association of Mining Electrical Engineers held in Birmingham 
on Saturday last a discussion took place on the Paper by Mr. E. 


Kilburn Scott dealing with “ Electricity in connection with ex- 
plosives.” 


The PRESIDENT (Mr. Arthur Hall) referred to what was said in the 
Paper with regard to the fixation of atmospheric nitrogen by means of 
hydro-electric power and said that remarkable as has been the develop- 
ment of that process since 1905, it was doubtful whether manufacturers 
of explosives would use nitric acid from sources other than nitrate of soda 
for many along year. Prof. Bernthsen seemed to have miscalculated the 
extent of the Chilian deposits, and to have overlooked deposits in other 
parts of the world, especially those of Nevada, which were awaiting 
exploitation. It was noteworthy that the German Chemical Group 
had recently parted with their holdings in the Norwegian Artificial 
Nitrate Undertakings. Still there was no doubt that the production 
of nitrates from the atmosphere was the process of the future, especially 
where electric power could be obtained cheaply. The fact must not be 
overlooked, however, that the fixation of nitrogen was being accomplished 
in other ways independent of electric energy. Mr. Scott had evidently 
overlooked the service rendered by electricity to explosives manufacturers 
in the production of alkaline carbonate, and chlorates and perchlorates of 
the alkali and alkaline earths. Їп the last portion of the Paper Mr. 
Scott, dealing with magneto-exploders, spoke about the “ stop " which 
was encountered by the inner portion of the handle of the exploder at the 
end of the half-turn. This’ made the connection with the cable heads, 
and failure to bring the handle quite over to this point sometimes deluded 
one into thinking that some deficiency in cable or detonator or in manipu- 
lation in charging had resulted in a mis-shot. The makers informed him 
that an improvement had been introduced wbich avoided this difficulty. 
Mr. Hall next mentioned a case showing how a man not well versed in 


electrical matters ran the risk of blowing himself to pieces, owing to 
seeing other men clipping the two signal wires together when there was 
no contact key handy. 

Mr. Е. J. MoFFETT referred to the development of static charges by the 
leather belting machines as mentioned in the Paper, and the statement 
that when they were used for driving mixing machines for blasting- 
gelatine means had to be taken to provide a good earth into which the 
electricity could be discharged. He said that only a short time ago when 
standing near a cotton canvas belt driving a generator, he noticed a spark 
passing, and on measuring it found it was nearly two inches in length. 

The PRESIDENT here said that he could take them to a belt from which 
they could get а spark 3 in. in length due entirely to static electricity. 

Mr. MOFFETT suggested that the trouble could be got over by using a 
chain drive. The length of the spark varied with the distance Бесе л 
the pulley, the greatest length being halfway between the two pulleys, 
With regard to shot-firing cables he had not had practical experience, 
but he had had a great deal of experience with cables for purposes where 
considerable bending was required. He had found the best form to be a 
cable with а steel wire core to stand the mechanical strain and a copper 
wire wound spirally round the core. "This would last three or four times 
as long as the ordinary stranded cable, and the steel core made the cable 
very strong to resist the pull. 

Mr. €. Е. JACKSON said that no doubt Mr. Scott's idea was to bring out 
the fact that if electricity was safe to use in an explosives factory it was 
surely safe to use underground when proper precautions were taken. 


LEGAL INTELLIGENCE. 


een 


Alleged Wrongful Dismissal. 


Before Mr. Justice А. T. Lawrence and a common jury on Monday, Mr. 
Ernest Meyer sued the Sachsenwerk Licht und Kraft (A.G.) fordamages for 
wrongfuldismissal. Plaintiff wasemployed from 1902 to 1907 by the Elec. 
tric Motor& Dynamo Со. at a weekly salary and commission. According to 
the terms of the agreement, the service was terminable on three months’ 
notice, concluding at the date of the year upon which the appointment 
was made, In 1907 the business was taken over by defendants, a German 
company, whose business in this country was carried on by agents at 
Finsbury-street, London, E.C.. and plaintiff's services were transferred 
to them. In 1910 he received notice of the intention of the agents to 
put an end to his agreement, but before the term expired he was dis. 
missed in consequence, according to the defence. of his having extended 
a week's leave of absence in Germany to 16 days, and his neglect to obey 
the lawful orders of his employers. An effort had been made to prevent 
the action being brought in England. but a judge in Chambers had 
decided against defendants. The evidence as to the cause of dismissal 
was of a conflicting character, but in the result the jury found for plaintiff, 
giving him £47 in lieu of salary, but refusing to allow a claim for com- 
mission which might possibly have been earned during the period. 


p—  — ————— a —— 


Cavehill Tramway Award. 


In the Court of Appeal, Dublin, last week (before the Lord Chanecllor 
and Lords Justices Holmes and Cherry), the Cavehill & Whitewell 
Tramway Со. appealed from a King's Bench order remitting to the 
arbitrator an award in connection with the purchase by Belfast Corpor- 
ation of the tramway between Chichester Park and Glengormley. The 
arbitrator fixed the value at £56,155, and the Corporation applied to 
have the award set aside. The Court ordered the award to be remitted 
to the arbitrator for reconsideration. 

The facts were reported in THE ELECTRICIAN for June 23. After hear- 
ing arguments the Court directed the order of the King’s Bench to be 
confirmed, with certain suggested verbal alterations having the effect of 
making more explicit the terms upon which the award was to be recon- 
sidered. Each party was directed to pay his own costs. 


Fyfe, Wilson & Co. v. Wakelin Bros. 


Last week Mr. Justice Coleridge heard an action by Messrs. Fyfe. 
Wilson & Co., Glasgow. for the recovery from defendants of the balance of 
an account in respect of the supply of certain petrol electric generating sets 
supplied to defendants, who were plaintiffs’ agents in London. Of the 
account some £215 was undisputed, and the only question was as to the 
payment for two sets, one of which was sent to defendants for demon- 
strating purposes, and the other set was supplied to St. George 8 n 
Ramsgate. Defendants pleaded that the machines were defective, anc 
counterelaimed for loss of profit and ex penses incurred in remedying tho 
defects. Plaintiffs denied that the machines were defective. р 
А good deal of expert evidence was given on both sides, and eventually 
his Lordship gave judgment for plaintitfs on both claim and counterclaini, 


with costs, Judgment was for £208. 15s. 64. Stay of execution was 
granted. 


paa аад 


In re. Anglo-American Telegraph Co. (Ltd.) 


On Tuesday Mr. Justice Joyce gave his sanction to the extension of ы 
objects contained in the Memorandum of Association of the Ang!o- 
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tion of electrical energy, to construct hydro-electrie works, to supply and 
distribute clectrical energy, to construct, work and maintain electric wires, 
pipes, &e., to enterinto agreements relating to supply of electrical energy, 
fittings and materials, бе, 

The Clyde Valley Electrical Power Co. desire to raise additional capital, 
to alter and define share capital and to regulate issue thereof, to acquire 
electric lighting orders for Bellshill, Blantyre. Bothwell, Shettleston, 
Tolleross and Uddingston from Lanark County Council: to enter into 
agreements for the supply of electrical energy, to manufacture, sell and 
let on hire electric lines, fittings, apparatus, &c. 


American Telegraph Со. (Ltd.), во as to include the sale of the under. 
taking of the company. The petition was unopposed. 

Mr. Younger. K.C.. said when the matter was before the Court on a 
former oceasion his lordship was not satistied that the Court had power to 
sanction such an arrangement. He (counsel) now produced a decision of 
Mr. Justice Parker, which was supported by other decisions showing that 
the Court had power. Learned counsel proceeded to give a resume of the 
facts with which our readers are familiar. 

His lordship made the order asked for in the petition, 


————————Ó 
PARLIAMENTARY NOTICES. 


With this issue we eonclude our summary notices of intention to apply 
for Parliamentary powers relating to electricity supply, electric traction, 


&c. 
PRovixciíAL ELECTRIC LIGHTING ORDERS. 


Abingdon Corporation, Burnley Corporation (for parish of Reedley 
Hallows) and Glastonbury Corporation; Abercarn Urban Council (to 
amend 1906 Order and to extend time for laying distributing mains and 
authorise transfer of undertaking to S. Wales Electric Power Distribution 
Co.) Ayleshury. Biddulph, Bingley, Birstal, Burnham, Great. Harwood. 
Holmfirth, Hoyland Nether and Newton-in- Makerficld Urban Councils : 
South Wales Electrical Power Distribution Со. (for (1) parishes of Bedwas 
and Machen Upper (Mon.), and (2) Llantwit Fardre); У. W. Speight (for 
Goole); Bleetrical Distrihution of Yorkshire (for (Г) Ardsley (2) Darton 
and District (3) Goole and District, and (4) Hoyland Nether and District); 
Wm. Tate (for Bognor); Bournemouth and Poole Electricity Supply Co. 
(for Wimborae and District): J. d W. Purves (for (10) Dorchester and 
(2) Sherborne): Landy and District Electric Light and Traction Co. (to 
extend limits of supply area to Burry Port and portions of Pembrey, 
Lianelly Rural and. Llangennech, &e.); Launceston and District Electric 
Supp'y Co. (for Launceston) ; Gea, Balforr (for Linlithgow and Falkirk 


Joint ELECTRIC LIGHTING AND TractioN Вол. 


Brighton Corporation want power to use trolley vehicles within and 
outside the borough, to construct the necessary equipment. therefor, to 
authorise the Board of Trade to sanction additional routes for trolley 
vehicles, to enter into agreements for the supply of electrical energy. to 
confer powers upon Hove Corporation as to the constriction and working 
of the trolley system in Hove; to authoris? working agreements, ranning 
powers over other trolley vehicle systems, &e.: to extend area of supply 
of electrical energy, to lay down telephonic and signalling communication, 
&с. 
Sheffield Corporation desire powers t» eonstract пом tramways. to 
extend time for constructing authorised lines, to use the trackless trolley 
system, &с.; and also to enable them to sell, let for hire and fix any 
electrical fittings, and to exempt fittings let on hire from liability to 
distress or execution ; to prescribe penalties on persons, obstructing any 
officer of the Corporation in carrying out the provisions of the Electric 
Lighting Act, 1882, or any other Act or Order relating to the said under- 
taking; to enable the Corporation to recover charges for reconnecting 
any electric line or other work which may hive been disconnected by 
reason of consumer's default ; to lay down, constract and use electric 
cables or other works in, over, under, along or aeross any river or stream 
within the electricity supply area, and so confer other powers in regard t» 
the electricity undertaking of the Corporation. 

In the Swansea Corporation Bill power is sought to eonstruct tramway 
within and without the borough, to enter into an agreement in the 
Swansea Improvements and Tramways Co. ; to make further provision 
with regard to the supply of electrical energy, to refuse a supply of energy 
to persons in debt. to make provision for dealing with cases of erroneous 
registration by electricity meters, to Jay electric lines and works in 
streets not dedi. cated to publie use; to acquire land adjacent to 
electricity stations compulsory or by agreement, &e. 

In the Saljord Corporation Bill poweris sought to enable the Corpora- 
tion to recover in any Court of Summary Jurisdiction payment for th» 
hire of electricity and gts metera, motors and gas stoves, & 


p ee en] 
PARLIAMENTARY INTELLIGENCE. 


—— 
MUNICIPAL WIRING. 


In the House of Commons on Tuesday Sir W. Howell Davies prosented 
for first reading а Bill. which has been prepared by the Municipal Elec- 
trical Association (Ine.), for conferring further powers on municipal 
electricity undertakers. The text of the Bill аз follows :— 


Powers of Undertakers to Provide Electrical Fittings.—1. Any loeal 
authority authorised by Act of Parliament or Provisional Order to supply 
electricity (in this Act called  Undertakers 7) may provide, sell, let for 
hire and fix, repair, maintain and remove, but shall not manufacture for 
the purpose of sale or Jetting on hire lamps. metera, electric lines, fuses, 
switches, fittings, lamp-holders, motors and other fittings for lighting, 
heating and motive power, and for all other purposes for which electrical 
energy can or may be used, and may provide all materials and work 
necessary or proper in that behalf, and with respect thereto may demand 
and take such remuneration or rents and charges and make such terms 
and conditions ая may be agreed upon. Provided that :— 

(1) The undertakers shall so adjust the charges to be made by them 
for fittings, or for the fixing, repairing. maintaining or removal thereof, 
аз to meet in the aggregate any expenditure by them under the powers 
of this section in connection therewith (ineluding interest upon moneys 
borrowed for those purposes, and all sums applied t» sinking fund for 
repayment of moneys so borrowed). | 

(2) Every sum charged by the undertakers to а consumer т respect 
of the provision of such fittings or the fixing. repairing, maintaining or 
removal thereof, shall be separately stated on every demand note deli- 
vered by the undertakers to the consumer unless such sum is ineluded in 
the price charged by the undertakers for electricity. 

(3) The total sums expended and received by the undertakers in con- 
nection with. the purposes in this section mentioned in each year (in- 
cluding interest and sinking fund) shall ba separately shown in the 
published accounts of the electricity undertaking of the undertakers for 
that year. 

Showrooms and Advertising.—2. Any undertakers may provide and 
maintain showrooms, promote and hold exhibitions and exhibit elec- 
trical appliances, machinery. apparatus or fittings, and may by publie 
advertisement or otherwise publish and make known any matters соп. 
nected with or affecting the sale of electricity, and may do all such oth ; 


district). 
TRAMWAY PROVISIONAL ORDERS, 


Dewsbury, Portsmouth and West Hartlepool Corporations and Falkirk 
and District Tramways Co.; Glasgow Corporation (to constract addi. 


tional tramways, бе. 


Evectric TRACTION Вия. 
In the Dorer Corporation Bill power is sought to construct new streets 
and tramway lines, бо. 
Aingston-upon-Thames Corporation desire 


additional tramways, &e. 
Ramsbottom Urban Council seek powers to construct overhead appa- 


ratus for rail-less traction, and to work omnibuses by electrical or other 
power, to erect generating stations, to place posts and electrical equip- 
ment in streets, to extend time for constructing authorised tramways, to 
authorise the conversion of rail-less traction systems into tramways, бс, 

In the Tramways and Improvements Bill of London County Council. 
power is sought to construct new and reconstruct existing tramways, 
&e.: to authorise the running of coupled (trailer) cars, to enforce the 
quene system at stopping places, &c. 

Lanark County Council are seking powers to construct and work 
tramways, to acquire running powers over lines of Lanarkshire Tramways 
Co., to enter into working agreements, to use trackless trolley system of 
traction, to appoint a joint committee of County Council and. District 
Committee for management of tramways, to confer powers upon the 
County Council and the Corporations of Hamilton. Motherwell and 
Wishaw to acquire compulsorily the undertaking of the Lanarkshire 
Tramways Co., &c. 

The Preston, Chorley and Horwich Tramways Co. want an extension 
of time for completing various works, бе. 

A Bill is being promoted to incorporate a company for construction of 
the Canrey Deep Water Whart and Railway, and to work the railways һу 
electricity or steam, to acquire land for generating stations, to Сре 
the company to furnish electrical energy т bulk, or otherwise to com- 
panies or persons whose lands abut the company’s premises, and to enter 
into agreements for such supply, &с. 

In the Southall, Hounslow and Twickenham Рат еза Traction Bill, 
power is sought to incorporate a company to construct overhead appa- 
ratus for rail-less traction in the Urban Districts of Southall Norwood, 
Heston and Isleworth and Twickenham, to run omnibuses and cars, to 
enterinto agreements as to supply of electricity, &c. 

Power is sought to incorporate a company for the construction of 
overhead apparatus for rail.less traction in the Boroughs of Brighton, 
Hore and Worthing, the Urban Districts of Portslade, Shorcham-by-Sea and 
Southwick, &e., to Operate omnibuses and cars supplied with motive 
Power from overhead wires, to enter into agreement for the supply of 
electrica] energy, &c. ; to acquire undertakings of Hove, Worthing and 
District Tramways from the British Electric Traction Co., &c. | 

In the Brighton District Tram ways Bill power is sought to transfer the 
existing tramways between Hove and Shoreham to a new company to be 
Incorporated ; to enterinto agreements with the British Electric Traction 
Co., and certain local and road anthorities, &с. 


powera to construct 


ELECTRICITY SuppLY Birs. 


The Loch Ericht Water & Electric Power Bill seeks to incorporate а 
company to appropriate and use water from Loch Ericht for the genera- 


= = ese a 


322 | THE ELECTRICIAN, DECEMBER 1, 1911. 


acts as they may deem expedient to assist, develop or promote the use of 
electricity. 

By-products.—3.. Any undertakers may sell or otherwise dispose of any 
by-products incidental to the generation and distribution by them of 
electricity. 

Supply of Electricity to Premises having Separate Supply.—4. Not- 
withstanding anything contained in the Electric Lighting Acts or any 
Act of Parliament or Provisional Order authorising an undertaking a 
person shall not be entitled to demand or to continue to receive from any 
local authority. company or person authorised by Act of Parliament or 
Provisional Order to supply electricity in any area a supply of electrical 
energy for any portions of premises having а separate supply of energy, 
electric or otherwise, unless he has agreed with such local authority. 
company ог person to pay to them such maximum annual sum as will 
give them a reasonable return on the capital expenditure, and will cover 
other standing charges incurred by them in order to meet the possible 
maximum demand for those premises. Tne sum to be s» paid shall be 
cetermined in default of agreement by arbitration. 

Delegates’ Be peonses,—d5. The undertakers may out of the revenue of 
their undertaking pay reasonable subscriptions whether annual or other- 
wise to the funds of any association of local anthorities or of their officers 
formed for the purpose of consultation as to their common interests, 
and the discussion of metters relating to the supply of electricity, and 
may purchase reports of the Proceedings of any sneh conferences or 
meetings, and may pay any reasonable ex penses of the attendance of any 
members oroflicers of the localauthority, not exceeding in any case four. 
at conferences or meetings of the said associations or any of them. 

Application of Вегепне.— 6. 1n addition to the provisions contained in 
any Act of Parliament or Provisional Order relating to the application 
af the revenue received by any undertakers in respect of their undertak- 
ing the undertakers may if they think fit, instead of carrying the nett 
surplus of such revenue remaining in any year and the annual proceeds 
of their reserve fund when amounting to the prescribed limit to the credit 
of the local rate, apply the whole or any portion thereof to any of the 
purposes of their undertaking, including the formation of a fund for 
working capita]. 

Provided that the fund so forined shall not at any time exceed a sum 
equivalent to one-half of the gross annual revenue of the undertaking 
for the time being. 

Working Cupita!.—7. (1) Tho undertakers may at any time borrow 
for the purposes of working capital in connection with their under- 
taking any sum or sums not exceeding in the whole one-tenth of the 
amount expended by them upon the purchase of lands, and the construc- 
tion of works for the purposes of thòir undertaking prior to the expiration 
of the priod of three complete years after they shall have commenced 
to work the undertaking, or one-tenth of the amount which they shall 
have been authorised to borrow for the purposes of their undertaking 
prior to the expiration of that period whichever amount shall be the 
larger. 

(2) The provisions contained in the Electric Lighting Acts relating to 
the borrowing of money by local anthorities shall apply to the borrowing 
of money by the undertakers under this section as if they had obtained 
the consent referred to in section 8 of the Electric Lighting Act. 1882. 
Provided that: (a) Any money borrowed under this section shall he 
repaid within 10 vears from the date or dates of borrowing. (b) И shall 
not be obligatory upon the undertakers to commence such repayment by 
means of a sinking fund or otherwise, until the expiration of two years 
from the date or dates of borrowing. | 

E.ctension of Conspiracy and Protection of Property Act, 1875.—8.. From 
and after the passing of this Act the provisions of the Conspiracy and 
Protection of Property Act. 1875, shall apply as if the words " electrical 
energy " were inserted in section 4 (Breach of contract by porsons em- 
ployed in supply of gas or water) of. that Act after the word " gas " 
wherever that word occurs, and as if the words " electricity works ^ were 
therein inserted after the word “ gasworks.” 

Joint Evercise of Powers.—9. Tne powers contained in sections 1 and 2 
of this Act may be exercised by any undertakers jointly with any other 
undertakers or with any company, body or person. 

Short Title and Construction.—10. (1) Tris Act may bo cited as the 
Electric Lighting Act, 1911. 

(2) This Act and the Electric Lighting Acts shall be construed together 
as one Act, and may be cited as the Electric Lighting Acts, 1882 to 1911. 
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P.O. TELEPHONE OFFICIALS. 


In the House of Commons last week Mr. SNOWDEN asked the Post- 
master-General whether any officer of the National Telephone Co.. upon 
transfer to the General Post Office, would be drafted into the grade of 
assistant clerks, in view of the fact that assistant clerks were servants 
of the Treasury : if во, whether the seniority of such clerks would date 
from the issue to them of Civil Service certificates as assistant clerks; 
apd whether the position and prospects of assistant. clerks at present 
employed in the engincering departments of the G.P.O. would be ad- 
versely affected by such procedure. 

Mr. H. SAMUEL stated, in reply, that the memorandum circulated in 
connection with Part Il. of the Telephone Transfer Bill stated that 
* transferred officers will, as far as possible, be placed in the same classes 
as Post Office servants doing similar work." Assistant clerks serving in 
the Post Office were Post Office servants, and transferred officers doing 
similar work would, therefore, be placed in the class of assistant clerks. 


lt would be his earnest endeavour 30 to arrange the staff questions arising 


out of the telephone transfer as to caus» the minimum of hardship to all 
concerned ; but it was impossible to give an undertaking as to the 
prospects of individuals. 


COAL MINES BILL. 


On Friday last this bill, as amended in Standing Committee. was can. 
sidered on Report. 


Mr. NEWMAN moved to omit sub-sec. 2 of chiuso 59, which provides 
that if in any plice of a mine, or part of a ventilating district of a mine, 
the amount of infammabl> gas in the ат currents exceeds } per cent., the 
us? of elsetricity shall be at ones discontinued until the air current is clear 
of the gas, or th: amount shall not exceed $ percent. He contended that 
in providing for the safety of the minors they ought not to damage other 
Interests. A body of inspectors was to be set up under th? bill with very 
large powers of inspection, aad, that being s», surely the sub-section was 
unnecessary. for if thes? men were worth thoir salt they would see t it 
that electricity was not used in mines whore there was any danger. 

Mr. J. Сокрох seconded the amendment, and sud he had received a 
representation from men employed in an electrical establishment in his 
constituency that the sub-section would be destructive of their interests, 

Sir А. MARKHAM said that the amendment had been supported solely 
by arguments based upon the inter. sts of the electrical industry. Any 
man who took electricity into a mine where more than 13 per cent. of 
цаз Was present was та. There was no such thing on the market as 
a gas-tight motor, but there were flame-ticht motors, in which, although 
an explosion might take place in a motor, it was not communicated to 
the ontside atmosphere. Every inspector of mines regarded the advent 
of electricity into mines with the greatest alarm, and that alarm was 
shared by the miners. He intended to ask the House to restrict the nse 
of electricity to those mines in which the use of naked lights was per- 
mitted—that was to say. mines in which the quantity of inflammable 
gas present did not exceed 1] рог cent. 

Sir F. BANBURY said that he had come to the conclusion that it would 
not be safe to delete the sub-section, 

Mr. W. E. Harvey argued. that scientific men and others of wide 
experience had come to the conclusion that explosions might be caused 
by electrical machinery. In his view. the safety of the miners was more 
important than the question of whether or not electrical machinery 
should b» introduced int» the mines. 

Mr. MASTERMAN sid the Government wer» primarily concerned with 
the safety of the mines, and he could not accept the motion to omit the 
sub-section. From the evidence he had gathered, all the inspectors 
maintained the general position that with the best provision in the world 
there was a danger of electricity producing results similar to the use of 
the naked light in coal mines. Тас House should, therefore, lay down 
for the present the same standard for the working of electrical machines 
in mines as was in use for naked lights. New and drastic regulations were 
being provided, and they would be accepted without arbitration by the 
owners. He suggosted that the amendment should be withdrawn, and 


that the House should subssquently adopi the amendment of the member 
for Manstield. 


The amendment vas, Бу leave, witherawn. 
Mr. LYELL moved the substitution of опе and one-quarter” for the 


‘one-half per cent. " or upwards " in the sub-section. and this was 
agreed t». 


Telephones aud Rating.—In reply to а question by Sir H. Carlile in 
the House of Commons on Wednesday Mr. McKinnon Wood said the 
Treasury had undertaken to make contributions in lieu of rates on the 
transferred telehpone plant, but the exact basis of contribution was still 
under consideration, 

Motor Car Taxation.—It was announced in the House of Commons 
on Wednesday that the Chancellor of the Exchequer was taking steps to 
appoint a small committee to consider the existing regulations for caleu- 
lating the horse: pov er of motor cars for taxation purposes. 


; BOOES RECEIVED. 


(Copies of the undermentioned works can be had from The Blectrictan office, post тев 
(unless otherwise state), on receipt of published price, adding Sd. for books pabliske: 


спдег 2s., and 6 per cent. for books published nett, Add 10 per cant. for abroad or for 
foreign books.) 


“A Course of Elementary Workshop Arithmetic.” By Henry A. 
Darling. (London, 1911 : Blackie & Son.) Is. 64. 

Boiler Dranght.” By Н. Keay Pratt. (London: Constable & Со.) 
4s. net. | 
“The Principles and Practice of Electrie Wiring.” By Archibald 
Bursill. (London: Longmans, Green & Co.) 3s. net. 

'" Revolving Vectors, with Special Application to Alternating-current 


Phenomena." By George W. Patterson. (London: Macmillan & Co.) 
4s. 64. net. ; 


“ Petrol Air-Gas.” By Prof. С. А, M. Sm'th. M.Sc. (London : P. А. 
Gilbert Wood.) 2s. 


“ Calendar of University College of North Wales,” for 1911-12 session. 
(Bangor: University College of North Wales.) 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Aberdeen.—Arrangements have been made for electric cooking 
demonstrations, under the auspices of the clectricity department. 
in the ball-room of the Music Hall on Dec. 5, 6, 7 and 8. Two demon- 
strations will be given each day, one at 3:30 and another at 7:30 p.m, 


Aldeburgh.— Last week Мг. A. Р. Trotter held a Board of Trade 
inquiry into the objections of six residents against the proposed 
electricity station of the Aldeburgh Electric Supply. 

Mr. Trotter, in opening the proceedings announced that one objection 
(by the G.E. Rly. Co.) had been withdrawn. Possibly some people might 
he under the impression that a steam engine would be employed, with fire 
and smoke nuisance, and, therefore, he asked the engineer (Mr. Christie) 
to explain the proposed scheme. 

Mr. CHRISTIE described the proposed generating station and works, the 
site of which had been selected as the best and most economical position 
available. It was near tho G.E. Railway station, so that there would be 
little or no eost for cartage of material. There would be an underground 
supply channel for the liquid fuel, which would only entail a nominal 
rental, Tne engines used would be of the most improved type, with no 
smoke or smell and practically noiseless in running, with special silencing 
arrangement. Мг. Christie said the exhaust would be absolutely silent 
20 or 30 yards away, and as the nearest house was 60 or 70 vards distant, 
no noise or vibration could be possibly felt there. 

After hearing th» evidence, the Inspector said һе would report the 
result of his inquiry to the Board of Trade. 

Barking.—The electrical engineer (Mr. H. H. Howard) has been 
instructed to report upon the question of providing showrooms for 
the electricity department. 

Belfast. —Last week the generel manager of the tramways (Mr. A. 
Nance) reported on the running of workmen's eara. 

At present 76 special morning and 40 special evening workmen's cars 
are тап, Each саг is run at an average loss of 19. 614. Tne total daily 
Joss of the workmen's cars amounts to £9. 118., and the annual loss to 


£2.080. 3s. 
Mr. Nance was urged to press on the work of having all the cars top- 


covered. 

Birmingham.—At their meeting on Tuesday the City Council 
confirmed the provisional agreement for the purchase of the interests 
of the City of Birmingham Tramways Co., and the British Electric 
Traction Co. in the tramways within the extended city. 

Mr. Barrow mentioned that the amount of thè purchas? price was 
£151.500, and that would include the purchase of the company’s interests 
in Aston, King’s Norton and Northfield, and Yardley. 

Тах omnibus bill of the Corporation (for additional tramway and 
electricity supply powers, &c.) was then considered. ‘The clanses were 
dealt with seriatim, and on the motion that clauses 6 to 11 of the bill be 
approved Mr. Appleby moved an amendment authorising the insertion 
of à new clause to enable the Board of Trade to grant provisional orders 
for the construction of trackless tram routes. He said the system had 
been installed in various places in England and on the Continent, and һе 
understood was working satisfactorily. The system could be installed 
at about one-fifth of the cost of the double track rail trams, and large sums 
of money were saved by avoiding costly road wideninga. 

Mr. Barrow said the Committee were under the difficulty that there was 
no large rail-less system in existence. He was not opposed to the system 
for certain districts, and he had no doubt that the Committee might 
ultimately b» able to recommend its adoption on certain routes. It was, 
however, likely that at an early dat» the Goverament would introduce 
legislation enabling the Council to get such powers. On receiving an 
assurance that the Committee would consider the application of the 
вуз эт of trackless cara to certain routes at the earliest moment, Mr. 
Appleby withdrew his amendment. Тах electrical clauses. were also 
approved, and the Committee's report adopted. 

Blackpool.— Th^ borough electrical engineer (Mr. C. Furness) has 
heen authorised to erect 10 additional “ Metroflam " lamps on the 
widened promenade. Sanction to a loan of £4.200 for six new 
tramears his been applied for. | 

Cardiff.—The parcels delivery department of the municipal tram- 
ways is now paying its way. The manager (Mr. А. Ellis) reported 
last week that recently the number of parcels had been steadily in- 
creasing week by week. Не had calculated that when the number 
ie 450 the system would begin to pay, and that stage had been 
reached, EM 
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Crewe.—An unopposed inquiry was held on Thursday last inta 
the application of the Council for sanction to borrow £3.602 for 
extensions of the electricity undertaking. кы о 

Croydon.—On the recommendation of the Lighting and Electricit v 
Committee various works of renewal (including new switcliboards) ere 
to be carried out at the electricity works at a eost of £5,150, 

Mr. Свами. borough electrical engineer, reported that the new works 
would be absolutely necessary by next autumn, in the interests of sa fety. 
The cost would be defrayed out of reserve and renewal fund, v hich now 


stood at £38.000, 
An invitation of tenders for the supply of the switehboards appears in 


our advertisement and ** Tenders Invited " columns. 
Darlington.—An unopposed inquiry was held on Monday into the 

application of the Corporation for sanction to borrow £3.200 for 

additional generating plant at the Haughton-road electricity works, 


East Barnet.—The Council have consented to the North Metro- 
politan Electric Power Supply Co. giving a supply of electrical energy 
within East Barnet, provided the company submit for the approval 
of the Council à definite area of the district to be supplied with elec- 
tricity within two years. 

Insurance Commissioners.—In connection with the Insurence Bill 
of the Government it was announced in th^ House of Commons 
on Tuesday thst the following Insurance Commissioners hod been 


M + 


appointed :— 
Sir Robert Morant (chairman), Messrs. John Bradbury, D. J. Shackl>. 


ton and J. Lister Stead and Miss Mona Wilson. rn» Chief Registrar of 
Friendly Societies is to be ex-officio member, and the sceretary will be 
Мг. М. 4. Braithwaite, Assistant Secretary of the Inland Revenue 


Department. Anotnor Commissioner, representing the medical profes- 


sion, is to be appointed. 

Killeshandra (Co. Cavan).—4t a recent meeting of C 
Council it was decided to ask the L.G. Boord to grant the Couneill 
игр ит powers for the purpose of carrying out a schemo for lighting 


Killeshondre, Portaliffe being the area of charge. 

Light Railways.—Tho following notices of intention to apply for 
orders under the Light Railway Act have appeared :— 

Milford Docks Co.: to constract three lengths of light railway in 
Milford Haven Urban District, to use electrical or other mechanical 
power, &с. 

Mr. W. К. Fasey (carrying on business as Southwold Harbour Co.) № 
construct two short lengths of light railway, and to employ electrical or 
other mechanical power. 

Messra.-G. Balfour and A. H. Beatty : for amendment of Quarry Bank, 
Brierley-hill and Rowley Regis Light Railway Order, 1903, Ке. 

Glamorgan County Council: to revive powera of Glamorgan (Morriston 
and Pontardawe) Order, 1903, to extend time for construction of works, 
to confirm working agreement with Swansea Inprovements and Tramways 


Co., & с. 
Yors Corporation : to construct two additional lengths of light electrie 


avan Rural 


railways. 

London County Council.—On Tuesday sanction was given io a loan 
of £750 to Hammersmith, £9,964 to St. Pancras and £15,700 to 
Stepney for electricity supply. | 

Apprentiecship.—Th^ adjourned report of the Highways Committee 
recommending that a system of apprenticeship be introduced into the 
tramways department at the Central car repair depot, was again ad- 
jouraed. 

London Statisties.—Vol. XXI. of London Statisties, which hos 
been prepared by the statistical officer of the London County Council 
has been recently issued and contains a mass of interesting statistics, 
maps, curves, &c., relating to the government of the Administrative 
County of London and of the public services carried on therein, 
together with certain statistics of the adjacent districts. To students 
of loca! government and to all persons who take an intelligent interest 
in the work of the County Council the present volume should provo 
invaluable. | 

It is practically in th» samo form as tho last volum? but two ял Пола 
(dealing with Old Ag» Pensions and the Census) have been added aad 
som? specia] statistics relating to factory employés, the labour exch mees, 
the quinquennial valuation lits, &»., have also Болл т 1424, | 

Tae tramways within the county of London are almost entirely owned 
and worked by the County Council. Taere were about 1072 miles in 
operation, th» total cost of acquisition having been £2,474.523. 8s. 94. In 
1910 there were 1,103 horse and 1,200 motor omnibus»s, compared with 
1,771 horse and 1,180 motor ’bus2s in 1909, and 3,621 horse and five 
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motor ‘buses in 1899. In 1909 the number of passengers carried by the 
local railways, the tramways and the chief omnibus companies was 
1,403.883.5]8, representing a pereentage of 189-6 journeys рог head of 
the population. In 1903 the total carried. was 1.314,175,429. ог 179-4 
journeys per head. In 1881 the total was 269,662,649, representing 56-6 
journeys рог head. 

About 27 pages are devoted to electricity supply statisties in London 
and extra-London. Particulars are given of the authorised distributors 
and areas of supply (including those authorised fo supply electricity in 
bulk), miscellaneous statistics as to capacity and output of each under- 
taking, and an analysis of the accounts of local authorities for 1909-10 
and of supply companies for 1909. The only comment we have to make 
on this portion is that the information is somewhat belated, but we 
suppose it is impossible to compile and publish it earlier. 

Tae volume also contains sections devoted to gas and water supply. 
highways and locomotion. rates, pauperism and unemployment, libour 
statistics, public health, education, theatre regulations, the fire brigade, 
&г. Itis published at 5s. net by Messrs. P. S. King & Коп, 


Manchester.—The Tramways Committee have appointed а sub- 
committee to consider how best to relieve the congested tramway 
{гаће in the centre of the city, The sub-committee will consider 
and report upon the probable increase of tramway traffic during the 
next 20 years and the means necessary to diminish the increasing 
congestion in the central streets, and also the feasibility of construct- 


ing subways for tramway traffic. Hog 


Municipal Wiring.— At their meeting last week Brighton Council 
considered a communication from the hon. secretary (Мг. Н. Faraday 
Proctor) of the Municipal Electrical Association in reference to the 
promotion of a Bill for conferring further powers upon municipal 
electricity undertakers in regard to the provision and m»intenance of 
electric fittings. letting on hire of motors. &c. 

The Chairman of the Lighting Committee, Coun. Campbell, declared 
that the proposal was condemned by a little section in the Council before 
it came оп. Some objection ought to be taken to the proceedings of 
that clique in condemning beforehand proceedings which had to come 
before the Council, and it did not seem to be the best way of getting at 
the truth. He spoke of the necessity for joint action upon the matter to 
secure proper terms from contractors, The lack of opportunity of access 
to the majority of houses was commented upon and that would be 
removed if better facilities were given. He thought the adoption of the 
scheme in the bill would extend the consumption of electricity. 

Coun. Booth moved the exception. That was work that should not be 
undertaken by а municipal authority. There was a certain coterie, he 
said, in the Council never happy unless they attempted to municipalise 
everything in the town. He strongly objected to that tendency. 

Ald. Тітсомв said that if they went to the expense of making con- 
nections fov cottage property, it must increase the capital to а large 
extent, and they would never see their money back. 

Coun. GERMAN said he was à member of the Council of the Incorporated 
Municipal Electrical Association, who put forward the proposal, and the 
arguments in favour of the bill were not applicable to Brighton. Most of 
the engineers he had heard supported it on the ground that in the towns 
they represented they had по electrical firms capable of carrying out that 
work in an efficient and economical manner. That did not apply {о 
Brighton, which had a large number of electrical contractors of standing. 
whose work conld be thoroughly relied upon. И the Corporation went 
in for that work. who would find the fittings and the renewals in the 
case of weekly property ? 

Ultimately, the exception was carried by a large majority. 

North Berwick.—On the application of Messrs, Crompton & Co.. 
the Council have extended the period for forming the local electricity 
supply company by six months. 


Redditch.—An inquiry has been held into the application of th 
Council for sanction to borrow £5.850 for the electricity undertaking. 
The electrical engineer (Mr. W. J. Fercuson) said that the proposed 
extensions would inerease the capacity of the generating station to 
135 kw., instead of 450 kw., as at present. 
The inspector (Mr. EKIN) pointed out that, excluding what the Council 
would realise by the sale of discarded gas plant, the total ex penditure for 
which а loan was required came to &6.194. That included. outstanding 
loans on the discarded gas plant amounting to £2,384. which the Inspector 


gaid the L.G. Board would probably require to be deducted from the total 
loan applied for. 


Tne clerk (Mr. Hopson) submitted ag an alternative that as against 
the £2.384 to be deducted the capital expenditure paid for out of revenue 
since March, 1900, should be taken into acconnt. Probably that would 
amount nearly to. if not exceed. the sum ontstanding on gas plant. Alto- 
gether £13,000 had been paid out of the rates since the undertaking 
had been started. 


Sheffield.—An inquiry will be held on Thursday next into the 
application of the City Council for sanction to a loan of £61.099 
for extensions of the Neepsend electricity generating station. 


South Shields.— Eighty-seven applications were received for the 
position of borough electrical engineer. and the following have been 
selected by the Electricity Committee for interview :—Messrs, 
J. H. Bolam (borough electrical engineer, Weymouth and Melcombe 
Regis); Sidney В. Windle (chief assistant engineer, Sunderland) ; 


ELECTRICITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, сап be obtained complete in handy book form, price 65, 6d, 
post free, or on very hard paper for rough or eonstant use, price 
8s. 6d. post free. A complete Index is included. 


Reg. M. Torpy (chief assistant engineer, Wimbledon); A. С. Cooper 
(borough electrical engineer, Colne): Е. К. Ravner (borough elec- 
trical engineer and tramway manager, Doncaster): and Harry К. 
Ellis (deputy city electrical engineer and manager, Bradford). 

The Tramways Committee have decided to abolish the bonus system. 


Village Lighting.—The Parish Council of Llanbedr. near Barmouth, 
have decided to adopt electric lighting. И is proposed to obtain 
electrical energy from hydro-electric works to be established on the 
river Astro, 


West Ham.—The electrical engineer (Mr. Н. Н. Couzens) reports 
that it is essential that further boiler plant should be installed. He 
had approached Messrs. Babeock & Wileox (whose tender was ro- 
cently accepted for two boilers, each evaporating 37.500 №. with 
economisers and other auxiliaries at 9.790) to see whether they could 
anticipate delivery. They were unable to promise less than three 
months’ delivery for one boiler, but offered two alternatives: (1) One 
boiler with economisers and auxiliaries evaporating 25.000 Ш. per 
hour at £3.500. and (2) two boilers to evaporate 36.000 Ib. per hour 
at £4.700, with а guarantee that both offers should be comolete, ready 
steaming by Dec. 28. provided the order was placed immediately, 
As an alternative he had approached Messrs. Clarke. Chapman & Co.. 
who had offered а boiler of 26.500 Ib. evaporative capacity with econ- 
omisera, &c., at. £3.540 to be delivered at the end of the second week 
in January. Mr. Couzens recommended that the tender of Messrs. 
Babcock & Wileox for the two boilers be accepted at £4.700, Mr. 
Couzens further reported that there were also certain 'motors to be 
provided for driving auxiliary plant. &c.. and he recommended that 
application be made for sanction to а loan of £5,500, 

The above recommendations were approved. 

Sanction has been received from the L.G. Board to the borrowing 
of £3,100 for mains extensions in Stratford district. 


West Hartlepool.—' The Corporation have received sanction to à 
loan of £38,000 for extensions of the electricity supply undertaking 
The Corporation's scheme includes an arrangement with the Seaton 
Carew Iron Со. for the utilisation of the exhaust steam and waste 


heat at the company’s works for the generation of electrical energy 
and also the erection of a new power station. 


Willesden.— After the Christmas quarter the following reductions 
are to be made in the charges for current :-— 

(1) Supplies by slot meter, 4d. instead of 5d. per unit including meter 
rent; (2) flat rate, 4d. instead of 5d. 


Mains are to be extended in Cricklewood Broadway at Harlesden-lane 
and Grosvenor-gardens, 


Workhouse Lighting.—' The Workhouse & Infirmary Management 
and Visiting Committee of the City of London Guardians will carry 


out by direct labour electric wiring work, the incandescent gas 
lighting not being satisfactory. 


Works Driving.— Messrs. G. D. Peters & Co.'s Gotha Works, Slough 

are now driven electrically. — Electric motors of over 200 n.r. have 
recently been installed and all steam plant has been displaced. The 
works are also lighted electrically. 
Current is being taken from the mains of the Slough & Datchet Electric 
Supply Со. This company now has motors aggregating over 400 H.P. 
connected to its mains. At Windsor Castle Sewage works electricity 13 
used for pumping, and at the Royal Gardens; Frogmore, electric motors 
have been installed for the purpose of assisting the hot water circulation 
in the glass houses, and the various buildings are being lighted by elec- 
tricity; while at the Royal Mews over 500 electric lamps are being in- 
stalled. Electricity for the Royal Gardens and for lighting the Royal 
Mews is supplied by the Windsor Electrical Installation Co.. which has 
this year connected over 3.000 additional lamps. some of the principal 
installations being at the new barracks and the United Services’ College, 
Windsor. 

Electrical Engineers’ Ball. — The ninth annual Electrical Engineers 
Ball (for 1912) will be held at the Hotel Cecil; London, on Friday 
evening, Feb. 16. A strong committee has been formed. and the list 
to date can be obtained from the hon. secs.. Messrs. Alabaster and 
Sillar. Iddesleigh Mansions, Caxton-street. Westminster. S.W. The 
executive committee consists of Messrs. О. H. Baldwin. Е. J. Fox, 


P. У. McMahon, and В. J. Wallis-Jones. The hon. treasurer is М. 
J. Е. Kingsbury. : 
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COLONIAL AND FOREIGN NOTES. 


Argentina.—The Central Argentine Railway Co. will shortly 
present. to the Government plans for the electrification of the line 
t» the Tigre. Negotiations are proceeding with the Cia Alemana 
Transatlantica de Electricidad for the supply of the necessary 


electrical energy. 

Barcelona.— The '* Frankfort Gazette " announces that the Cana- 
dian group of financiers (including Sir W. Mackenzie) who control the 
Rio de Janeiro Tramway. Light & Power Co. hive acquired two 
waterfalls near. Barcelona and propose to erect two hydro-electric 
power stations of 120,000 n.p. for supplying electricity and for trac- 
tion in the Barcelona district. 

А concession has already been obtained to a tramway line in the 
centre of Barcelona. and the Barcelona Traction, Light & Power Co., 
with a capital of £4.000,000, has been formed. 


Bermuda.—The Colonial Secretary of Bermuda states that the 
scheme for an electric tramway in Bermuda has fallen. through. 
the Legislature having refused to grant the concession desired. 


Canada.—A Winnipeg correspondent is desirous of receiving 
quotations and samples from United Kingdom manufacturers of 
metal filament lamps. Apply to the Canadian Government City 
Trade Branch. 73, Basinghall-street. London, E.C, 


Customs Decisions.—It has been decided that acids and vinegar 
and wood spirit. of a strength of at least 30 grammes of anhydrous 
acetic acid per litre. imported for use in commercial industries. 
including the manufacture of electric incandescent. lamps, shall be 
exempt from import duty under the Netherlands tariff. 

According to a recently published decision, glass globes. with 
metal neck and cap perforated to admit electric wires, and used to 
protect electric lamps in exposed places, are liable to 174 per cent. 
ad val. (British goods 10 per cent.) under the Australian Common- 


wealth import tariff. 


Electricity in Gold Mining.— The report of the Duro Preto Gold 
Mines of Brazil (Ltd.) states that during the past vear the total 
expenditure upon new work amounted to £2.974, the chief items 
being the electrical pumping plant and machinery for the fitting shops. 
The whole of the machinery at the mine is worked electrically. the 
supply of energy being obtained from hydro-electric works. The 
water was brought to the property by the Carmo watercourse. and 
at the first fall was used to operate an air-compressor and a plant for 
generating electricity for lighting the reduction works. houses, 
offices, &c. 

Electricity Supply in the Transvaal.— At the meeting of Hender- 
son's Transvaal Estates (Ltd.) on Wednesday the Chairman (Lord 
Oranmore and. Browne) said that the contract between the Colliery 
Company and the Transvaal Hydraulic Power Купа. in regard to the 
erection of anfelectric power station at Tweefontein. had not yet been 


carried into effect, 

The arrangements involved had been of an unusually. complicated 
character, dependent upon factors which, while they had been reported 
to him as chairman of the Tweefontein Colliery Co., he was not at liberty 
to discuss; but they had involved modifications of the original scheme 
which had required much time and labour to adjust, including а modi. 
cafition of the original contract between the Tweefontein Со. and the 
Transvaal Synd. Powerful influences were at work to give effect to the 
scheme, and the directors were satisfied that it would, at an early date, 
emerge from the privacy which it had so long courted. Of course, the 
construction period of the power station and proposed chemical works 
would be а prolonged опе. The period of the arrangement was 21 years, 
with an option to the controllers of the power station to increuse the 
period for a further 21 years, 


S. African Commercial Information Bureau.—H.M. Trade Com- 
missioner in South Africa (Mr. В. Sothern Holland) notifies that a 
Commercial Information Bureau is now attached to his office for the 
purpose of supplying information (free of charge) to those interested 
in British trade. The object of the Bureau is to assemble under one 
roof ая much commercial information as possible dealing with the 


trade of the United Kingdom and South Africa. _ 

The Bureau keeps on its files between 600 and 700 catalogues and price 
lista, and also keeps the leading trade and enginecring journals. т 
Tespect of up-country inquiries, the Bureau. undertakes to furnish 
information by post. The address of the Bureau is Norwich Union. 
buildings, St. George 's-street, Cape Town. 

Straits Settlements, —Singapore Municipal Commissioners аге 
floating а loan of $1.000.000 (£116.700) to cover various works, 
including electrical installation ($201,000). The ordinary expen- 


diture next year will include $7,500 for fire-alarms. 
Uruguay.—A scheme has heen submitted to the Government for 


the utilisation of the rapids of the Salto Grande river for the genera- 
tion of electrical energy and its transmission to Salto, Concordia. 


Paysandu and other towns on the banks of the river. 
involved will be about £2.500,000, 

The Government have introduced a Bill for the nationalisation of 
the electricity supply business throughout the country. Bonds for 
£1.000.000 are to be issued in connection with the redemption of 
concessions, 

Wireless Telegraph Notes.—Marconi wireless telegraph stations 
were opened on Monday between Cadiz and Barcelona (Spain) and 
Teneriffe and Las Palmas (Canary Islands). 
out of eight stations on order from the Marconi Company. 

It is announced that. contrary to an earlier report. the Spitz- 
hergen wireless telegraph station is progressing satisfactorily. and 
will probibly be opened by the beginning of January. Successful 
communication between Hammersfest. and Spitzbergen is sid to 
have been accomplished. A meteorological office is to be established 


at Spitzbergen by the Norwegian Government, and daily weather 


reports published. 
It is reported that a project is on foot to establish a wireless tele- 


graph company in Sweden, with a capital of £100,000, to erect and 
equip a powerful station on the Marconi system at Stockholm with 


à radius of 1.200 miles. 


Another case of valuable assistance rendered to a liner in distress 
The ss. °° Prinz Joachim." about 5.000 tons. belonging 


is recorded. 
to a subsidiary company of the Hamburg-America Line. which left 


New York оп Nov. 18 with 70 saloon passengers, bound for Kings- 
ton (Jamaica), ran aground on Samana Island. znd everything was 
made ready to abandon the ship. The vessel was equipped with 
wireless telegraph apparatus supplied by the United Wireless Tele- 
graph Co., of New York, and was able to get into communication 
with the ss. “ Panama," а coasting steamer, which was similarly 
equipped, and this vessel was able to go to the assistance of the 
Pring Joachim." which had on board Мг, Bryan. a famous American 


who has run for the Presidency. ' 
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TRADE NOTES AND NOTICES. 


o 

"THE ELECTRICIAN " ELECTRICAL TRADES 
DIRECTORY AND HANDBOOK.—The 1911 Edition 
of the Big Blue Book is READY, price r5s, post 
free in the United Kingdom, 153. 9d. The volume 
brings a great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplitied up 
to February 24th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been com. 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers’ and 
Dealers’ purposes. The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a handy 
form. "These are included in the тот Big Blue Book, 
making it the most complete work of the kind ever 


published. 


TENDERS INVITED. 


Скоүрох Corporation invite tenders for the supply of h.t. switch- 
boards at their electricity works. Plans and specifications can ho 
seen and form of tender obtained at the oflice of the electrical engi- 
neer. Mr. А. C. Cramb. Factory-lane, Croydon. Tenders to the town 
clerk, Mr. Е. C. Lloyd. by 11 a.m. Friday, Dec. 22. See also an 
advertisement. 

BnicHTON Corporation invite tenders for delivery and erection at 
their North-road sub-station of one high-speed 750 kw. three-phase 
induction motor, to be coupled to 440 kw. generator. Specification. 
form of tender, &o.. from the Town Hall. Brighton, and further 
information can be obtained from the electrical engineer and manager, 
Mr. J. Christie, North-road. Brighton. Tenders. addressed to the 
town clerk. Mr. Hugo Talbot, by 10 a.m. Monday. Dec. 11. See also 


an advertisement. 


These are the first three 
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Tenders are invited for the supply to the Postmaster-General's 
Department in New Sorru WaLES of 69 magneto non-multiple 
switchboards. Tender forms and specifications may be obtained at 
the Commonwealth offices, 72, Victoria-street, Westminster, S.W. 
See also an advertisement. 


Tenders are also invited up to Dee. 13 for the supply of binders 
tapes, copper wire, g.i. wire and porcelain insulators to the Post- 
master-General’s Department in SouTH AUSTRALIA., Tender forms 
and specifications from the Commonwealth Offices, 72, Victoria- 
street, London, N.W. See also an advertisement. 


Tenders are invited for the supply and erection in BANGKOK of à 
3.000 kw. electric power station. Specification, &c.. from the 
Siamese Legation, 23, Ashburn-place, London, S.W. 
advertisement. 


The Education Committee of the County Borough of West Ham 
invite tenders for installing the electric light at the Gainsborough- 
road Schools, Canning Town, E. Tenders to the Education 
Department, 95, The Grove, Stratford, E., by 6 p.m. Dee. 4. 


МторЕгтох Corporation want tenders by Dec. 12 for supply of 
feeder and distributor cable. Form of tender, &c., from Mr. №. Pauls, 
Electricity Works, Middleton. 


See also an 


CARDIFF Corporation require tenders by Dec. 7 for supply of 100 
tons British standard Nc. 4 section tram rails, 


WREXHAM Corporation want tenders by noon Dec. 5 for supply 
and erection of a main switchboard. Specification from the Blee- 
trical Engineer. 


DARLINGTON Corporation require tenders by Dec. 4 for a 500 kw. 
d.c. Чупато and steam engine. Specification from th^ Borough 
Electrical Engineer. 


STovnPORT Council require tenders by noon Dec. 6 for the lighting 
of the district by electricity or gas for one усаг or three years. Npeci- 
fication, &c., from the Clerk of the Council. 


Tenders ar» invited up to Dee. 12 for ebonite earpieces, telephone 
cord, bronze and copper wire, Bleeck-Love cells, &с., and telephone 
material to the Postmaster-General's Department in VICTORIA; up 
to Dee. 11 for the supply of 4 nauts submarine telegraph cable 
to the Postmaster-General's Department in HOBART (TASMANIA); 
up to Dec. 20 for the supply ot one branching multiple magneto 
switchboard at Broken Hill tothe Postmaster- General's Department 
in New Sourn Wars ; and (up to Jan. 3, 1912) for the supply of 
one wire-testing mach ine to the Postmaster-General's Department 
in ости AUSTRALIA. Specifications, &c., may be obtained from 
the Commonwealth offices, 72, Victoria-street, London, S.W. 


The Chief Commissioner of N.S.W. Government Railways, SYDNEY, 
will receive tenders until noon Jan. 8 for supply and erection of four 
1.000 kw. rotary converter units, Particulsrs from the Electrical 
Knyineer's office, 61, Hunter-street, Sydney. 

The Metropolitan Water and Sewerage Board, Albert.street, 
BRISBANE, Queensland, want tenders by noon Jan. 30 next for 
Supply and erection of one, two or three complete units, each con- 
Bisting of power generating plant and pump or pumps to lift not less 
than 6,000,000 gallons per day. Particulars from the Secretary, and 
forms from the Agent-General for Queensland. 


MoNTEVIDEO (Urucuay) Port Authorities require tenders by 
3 p.m. Feb. 6 for supply of 13 electric cranes and 600 metres of stcel 
rails. Specification. (in Spanish) may be seen at 73. Basinghall- 
street. London, E.C., where a list of agents at Montevideo may also 
be obtained. 


Tenders will be received up to 6 p.m. Dee. 15 at the Stadtmagis- 
trat, Banjaluka, Bosnia, for the erection of hydro-electric plant for 
the supply of electric light and powerto the town of BANJALUKA, the 
tenders to be for a plant of 1.500 H.P.. capable of being increased to 
2,500 n.P., and (alternatively) a plant of 2.000 H.P., capable of being 
increased to 5,000 m.p. Specifications from the Stadtmagistrat, 
Banjaluka. (The contracts will probably be awarded to Austrian 
or Hungarian firms, but the carrying out of the works may entail the 
purchase of some materials abroad.) 

Tenders will be received at the Ministry of Posts and Telegraph. 
Rome, on Dec. 12 for supply of 56,009 chestnut telegraph poles. 


TENDERS RECEIVED AND ACCEPTED. 


London County Council nie accepted the following tenders for 
insulating materials :— 

Hoopers "Telegraph & India Rubber Works, £235; G. Angas & Co. 
£10; British Electrical & Mfg. Со.. £23; British Insulated & Helsby 
Cables, &22; D. Jaroslaw, £134; Micanit^ & Insulators (Ltd.), £12; J. 
North Hendy & Son, £154 ; С. Schultz & Co.. £22 ; Siemens Bros, & Co., 
5443; J. Thompson, £38 ; Whiteley Bros., £181. 


West Ham Electric Light & Tramways Committee have accepted 


the tender of Babcock & Wilcox for the supply and erection of two 
boilera at £4,700 and that of the British Westinghouse Co. for con- 
verters for Burdett-terrace sub-station. 


Callender's Co. have secured a contract for the supply of electric 


cables, &c., to transmit electric power to the saw mill and saw-mill 
machinery of the North-Western State Railway at Lahore (India). 


Blackpool Council have placed an order with the United Electric 


Car Co. for six new tramcars. 


Manchester Electricity Committee have accepted the tender of 


Jas. Howden & Co. for a 4,500 kw. exhaust turbine coupled to a 
Siemens alternator, and Mirrlees Watson barometric condensing plant, 


Cornwall County Council have accepted the tender of J. Н. РезЫе 


& Son for a telephone installation at the new offices at Truro. 


Hornsey Council have accepted the tender of Frith Blakeley, Sons 


& Co. (at £638. 105.) for the erection of coal bunkers at the electricity 
works. 


Croydon Education Committee has accepted the tender of G. T. 


BeHamy for wiring th? temporary buildings at the Winterborne- 
road School. 


BUSINESS NOTICES. 


Mr. Joha D. MacKenzie, 217. West George-street. Glo sow. has 
been appointed sole Scottish agent for Messrs, Sykes & Sugden, of 
Huddersfield. 


The partnership between Horace J. Bradley, Ну. К. Kingerlee, 


John KE. Elliott and Joseph D. Elliott (trading as J. E. Elliott & Co.), 
electrical engineers, 12. Broad-street, Oxford. has been. dissolved. 


Debts by Messrs. J. К. and J. D. Elliott. 


Sale by Tender.— The Secretary of State for War invites tenders 
for the purchese of certain old machinery 2t the Royel Arsenal, 
Woolwich. Forms of tender, &с.. from the Director of Army Con- 


tracts. War Office, Whitehall, S.W.. where tepd га are to bo delivered 


by noon of Dec. 20. See advertisement. 

Patent Development.- The proprietor of Letters Patent No. 
27.236 1908, relating to '* Electric generators," desires to dispose of 
seme or to geant licences thereunder. Applice tions to Messrs, 
Cruikshank & Fairweether (Ltd.), Patent Agents, 65 & 66. Choncery- 
lane, London. W.C. 

The proprietors of patents Nes. 1,307 1904 and 23,894 1907, 
relating to « Improvements in electric condensers.’ desire to make 
arrangements for exploiting same in this country. — Parüculars 
from Messrs. Wheatley & Mackenzie, Patont Agents, 40, Chancery- 
lane, London, W.C. 

* Wireless News.’’—We have received No. 1, Vol. I. of ** Wireless 
News," published at New York. price 10 cents. per copy. postage 2d. 
extra, This publication corresponds to the " Marconigraph ° in 
this country and contains much interesting text and many good 
illustrations concerning wireless m»tters. 


BANKRUPTCIES, LIQUIDATIONS, &e. 


A dividend is to be paid to ereditors of Charles Wallis, electrical 
engineer. 121. Cleethorpe-road. Great Grimsby. Claims to Mr. J. F. 
Wintringham, St. Mary s-chumbers, Great Grimsby, by Dec. 9. 


The discharge of Joseph Aug Bauer (trading as the Electrical & 
General Engineering Со.). 17, Gracechurch-street, London. E.C.. 
is suspended for two years ending Oct. 25, 1913. 

A receiving order has been made against Arthur Parker. electrical 
engineer, lately trading at 57, Yorkshire-street. Burnley. The first 
meeting of creditors will take plece on Dec. 7 at 13, Winchester- 


street, Preston. and the publie examination on Deo. 8 at the County 
Court House, Burnley. 


A meeting will be held at 23, King-street, Nottingham. on Jan. 12 
to receive an account of the winding up of the Solium Electrical 
Co. (Ltd.? 

The Torquay Tramways Construction Syad. (Ltd.) is being wound 
up voluntarily. Claims by Dec. 6 to the liquidators. Messrs. L. В. 
Schlesinger and W. В. Cownie. at 3. Laurence Pountney-hill. London. 
Е.С., where a meeting of creditors will be held on that date. 

А meeting of creditors of the Cowper-Coles Engineering Co. (Ltd.) 
(in liq.) will be held at the offices of Messrs. W. B. Peat & Co., 11, 
Jronmonger-lane, London, E.C.. on Dec. 5. 

A meeting will be held at 20, Copthall-avenue, London, E.C., on 
Jan. 3 to receive an account of the winding up of the Australian 


. Electrical Co. (Ltd.) 
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PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Мотв. —The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, tf they have not been published 
previously in the ordinary course, Names within parentheses are those of communicators 
afinventions, When complete Specification accompanies application, an asterisk is aff xed, 


October 30. 1911. 


Carbon feeding mechanism of arc lamps. 


23950 М. ssLEY. ) | 
Carburettors for eenerating light and heat from hydro- 


23,465 D. &r:NoToN & CoATES. 
Carbons. 

23.974 McCattum. Elrctric safety lamp. 

23.999 Кашино & Ачосьо. Arc lamps. 

2403 Heiracin. Есепте switch, (3 11 10, Germany.)® 

24017 Newitt & FletcHer. Electrical heatine or cooking apparatus. 

24027 Beary. Electrically-heated соок1ге ovens and the lik». | 

21032 Meez & Hunter. Protection of teeders of electrical distribution systems. 


24.03! Rupcreus. Dry battery cx 
24.040 DzaxiN. Incandesc2nt electric lamps. 
October 31. 1911. 


24,105 Sigstens Bros. Dynamo Werks. (Siemens-Schuckert Werke C. m.b.H., Germany.) 


Automatic rogolatine apparatus for electric supply systems.* 
24.110 Cuireorp. Automatically-controlled switches. 
24.122 DAALEN & ScHReipER. E'<ctric transmission of power. 
24.133 BoNNELLA. Electrical switch. 
21.141 HarriELD. Electric timing devices. 
24.145 QuasvBNRERS. Electric maznets. (14711 10, Germany.)® 
24 154 Cremas. Electromanetic relay apparatus. (2°11/10, U.S.)® 
24 159 Tries.  Flectric hehtine of vehicles. 
24,183 B.T.-H.Co. (С.Е. Co.. US) Switches. 
Novemter 1, 1911. 
24.19] Angor. Controlling current т electrically-heated anparatus. 
24.201 SteinHart & Twite. Manufacture of ammonia and hydrocyanic acid from pro- 
ducer gas in the electric furnace by means of titanic acid. 
24 215 Sr: pre. Manufacture of electric steels. 
24 227 MattHe & Bort. Dynamo attachment for motor-cars and the like. 
24.232 Denny. Switches and resistances. 


23,238 CARL. 
silts (3 11 10. Germany.)® > 
24.25) Axocip & Poynter. Lone tubular metallic filament electric lamps, 
2:252 [к°з & INRIG. Ozone renerators. 
24.253 В.Т.-Н. Со. (С.Е. Co., U.S.) Insulating compounds. 
November 2, 1911. 
24,300 Quint. Stand for supporting and tacilitating tne manipulation of photographic 
electric arc lamps. 
24.305 Нат моор. Miners’ oil and electric lamps and apparatus in connection therewith. 
24.321 Вкамоі. Electrical switches for use on motor-vehicles, motor-cycles, and other 
purposes. 
24.323 Jongs. Electrical conductor. 
24.333 Kamm. Hand feed arc lamps. 
21.331 Orting & SHARMAN, Magnetically-operated ruzzles or games. 
24.348 }АсК$ОК. Liehtnine arresters, (21 2 1l, Ц.5$.)* 
21352 Pacer & В^ттом: ву. Elsctrical resistance heating cores. 
21.350 Racserr & Berriss & Morcom. Means for apportioning a steam supply for com- 
tined heating and power eoneration. 
24.376 Rosses. Teleerach transmitters. 
21343) Axon, Electric lamps for motor vehicles. 
21,333 В-мке тА, Electricil uminating devices especially suitable for из? on motor-cars. 
21381 Ногеман & {Литво Moroz Inovsrrigs. 5 мист especially applicable fo; 
operating electric motor horny. 
21,395 Рақгв:рзв, Distribution systems. 
November 3, 1911. 
24.431 Рс кву. Elsctrically liehtine motor-cars and other vehicles and rolling-stock.* 
21.135 NicHots. Electric water-heater and stearn келзтоїог.” 
21.441 Siguius Boos. & Со. (S amen: & Низх` A&t.-Ges., Germany.) Impulse trans- 
mitta for semiautomatic telephone system;.* 
21442 Aus AH aM & Cas PsNTIE. Producing directive forces by induction in alternating- 
Current apparatus. (25 2 11. Ргапс*.)* 
21415 Мснотз. Е':сіпс water heaters.” 
21419 Gros. Circuit-breaker for transformers? 
24146) Marxs, (Siemon i-Schuckert Werk», Germany.) Battery switches, * 
24.463 B. T.-H. С>. & WHITAKER. Dynamo-electric machines, 
24.461 Warwick MacuiNgsY Со. (1903). (С.Е. Co., U.S.) Condensers. 
November 4. 1911. 


24.532 Мисньвв. Devic» for branchine-of% electric conduits from a main conductor.* 

24.552 PiniTscu's Patent LicuriNG Со. & Міра. Electric lighting and heating of rail- 
way or other vehicles. 

21.531 MackiE. Electric cut-outs. 

24 570 B T-H. Cc. & Меп. Dynamo-electric machines of the compensated type. 

24.571 Егмомрз. Soarchlicht projectors. (4 11 10. О.5.)* 

24.575 Ges. кик ÉLEcCTROTEcHNISCHE ІнрозткіЕ m.b.H. Obtaining a uniform longi- 


tudinal seam in tubes welded Ly electricity (5 11/10, Gormany.)* 
November 6, 1911. 


23.584 Hotttck, Electric light fittings. 

21595 MELHUISH. Incandescent electric lamp. 

2100] Викм5 & Соусн. Electric clock. 

24.661 Hesperson. Incandescent lamps. (3/2 11, .$)* 
21.666 Fautoins. Insulated wire or cable for electrical purposes. 
24.668 ScHMAHL & Magic APPLIANCEs, Electrically-operated portable vacuum cleaners 


and the hke.* 
24.679 Еммет. Water-cooled resistances. (7 11°10. U.S.)* ас 
24 697 Dient. Automatically controlling the timing in magneto-ignition apparatus. 


(26.11,10, Gsrmany.)* 

November 7, 1911. 

24 709 С-скѕнотт & WarMovoH. Тгатсаг lifeguards. | 

21743 Owen & Ететснек. Electro-deposition of metals and their alloys. . 

24,744 Stemens-Scuuckert WERKE G.m.b.H. Buffer-machines used in connection with 
electrical circuits. (8 11 10. Germany.)* 2, 

24.745 Penrose & Со. & Bartow. Controlling apparatus for electrical lifts. (Addition 


to 1,335, 11.9% ЛЕГ 
24.761 Pearson. Electrical precipitation of precious metals from solutions containing 


Sims. 
24.761 Srams & Simms MAGNETO Co. Maeneto-electric machines for combined ignition 
and illumination purposes on motor road vehicles. 
24.776 СсаллЕк. Magnetic clutches. А 
24.778 Crompton & Co, MACFARLANE & Burce. Electrically-operated motor vehicles. 
24.779 Crompton & Co.. MACFARLANE & BurcE. Electric regenerative control appa- 


ratus and systems. 


24.787 OtpuaM. Miners’ electric safety lamps. V. rues 
24.897 Siemens Bris. & Со. (Siemens & Halske Akt.- Ges. Germany.) Circuit connec- 


tion for private telephone installations connected to telephone exchanges. ® 
24.323 Karr. Increasing heat power-factor алі averload capacity of alternatinz-current 


asychronous machines, . | 7 A абала 


- Mw t, - 


Ргсс?зз and apparatus for the electrolysis of aqueous solutions of metallic 
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SPECIFICATIONS PUBLISHED. 
1910 SrgctFicATI ^N. 


20.492 Evans. Atmospheric vapour lamp. (3 4 11.) 

22.811 Ges. FUR MASCHINEN-UND METALLINDUSTRIE. Arc llamo (2 10 09.) 

25.036 FAwcus. Coolne of dynimos and the lice, (28 4 110.) 

25.243 WaiscH. Automatic t:l:mhone systems. 

25.371 Млоз:ск. Есте пите ot pictures, works of art, and the like. 

25.478 Parkes. Cahng rois and hice electrical Attines. 

25589 VaNupbpERVELL & Minosrev. Vanables5;221  selfrerulatine  dynamo-electrig¢ 
machines. (Coznate applications, 29,493 10 and 2,158 11.) 


25 858 Tate. Electric horns. 

25,906 М-САЕЕЕНУ & Күүн. Electrically-opzrated tim? switche ‘ar tim? mechanisms, 
iCornate application, 10,857 11.) 

20.077 MUIRHEAD & Wiikins., Electrical connection devic ss. 

26.079 TELESHON ArPARAT FABRIK E. ZwiETUSCH & Co. Ges. Circuit and de-{ce for 
operating selectors in automatic telephone exchanges, (10 Ш 99), 

25,142 Costar, Bates & Вкітіѕн IusuLATED & Негзву Cases. " Enamelling ” wire, 


COMPANIES' MEETINGS AND REPORTS. 


——— ——— 

ADELAIDE ELECTRIC SUPPLY CO. (LTD.)—During the year ended 
August 31 the directors expended £52,553. 178. 441. on capital account 
in the provision of additional land, buildings, plant and mains. For 
providing the neceasary additional capital to continue such develop- 
ment and to keep pace with the remarkably rapid growth of the 
undertaking, £100,000 5 per cent. debenture stock was allotted in 
June last. The credit balance for the year is £40,935. Os. 111. After 
payment of preference dividend and an interim dividend of 3s, 64. 
per share on the ordinary shares, and writing off cost of debenture 
issue, &c., there remains (including amount from previous year) an 
available balance of £31,635. 1s. 4d., which the directors recommend 
should be applied in paying the balance preference dividend anda 
final dividend of 6: per cent. on the ordinary shares (making 10 per 
cent. for the year), and also a bonus of 2s. per share on tlie ordinary 
shares ; £5,000 has been transferred to reserve and £5,000 to dividend 
equalisation account, £4,385. 1s. 4d. being carried forward. During 
the last three years the profits have been materially increased in con- 
sequence of the large amount of power supplied to the Adelaide 
Municipal Tramways Trust, pendingthe completion of the Trust’s own 
power house. During the last few months of the year this supply was 
gradually reduced as the Trust became able to generate its own 
supply ; and before the close of the year the revenue from this sourco 
had practically ceased. At the end of the year 147,034 30-watt lamps 
were connected for lighting (against 112,154 in 1910) and motors of 
5,986 n.r. (against 5,101 н.ьр.), making а total of 274,536 30 watt lamps 


(against 211,386). 

BARBADOS [ELECTRIC SUPPLY CORPN. (LTD.)-—At the first annual 
meeting on Monday the eliieman (Mr. А. №. Tait) said tli» company had 
been formed t» operate eloctricity works at Bridgetown. Barbados, and 
the work of erecting should have been completed at the end of March last. 
The whole of th» constraction work was not, however, compl sted until 
end September, whib tà» actual supply to consumers commenced in July. 
The general manager in Barbados anticipated that at the end of the vear 
there should be connect +d to the mains for lighting purposes the equiva- 
lent of 4.9000 25 с.р. lumps, That was а long way behind the figure men- 
tioned in the prospectus, which stated that the number would probably 
b> 10.000 16 c.p. limps, but he had no doubt that number would be ulti. 
mately reached and exceeded, although they had to meet the keen com- 


petition of the Jocal gas company. 


CASTNER-KELLNER ALKALI CO. (LTD^—Mr. С. W. Balfour, who 


B at the meeting last week, said the result for the past year 
ad not belied the expectations of a prosperous period which he fore- 
casted at the previous meeting. The profit amounted to £178,853, 
which was a higher profit than had ever been earned before in the 
company's history. It had been earned after allowing for expenditure 
in keeping up plant, works and machinery in a thorough state of 
efficiency. Тһе board recommended appropriation of £32,500 to 
depreciation, £47,500 to general reserve and £55,259 in payment of a 
final dividend of 12} per cent., making, with the interim dividend, 20 
per cent. for the year, leaving £14,422 to be carried forward. The 
general lubour unrest which became so notorious during the second 
half of the vear had not touched them directly in any sense, but in- 
directly it had affected them. He thought they might look forward 
to a prosperous year. 

MANOAS TRAMWAYS & LIGHT CO. (LTD.)—At the meeting last week 
the chairman (Mr. С. M. Booth) said that for the financial year ended 
April 30 their groas tramway reccipts had increased from £78,169 to 
£105,867, nnd the lighting receipts from £27,856 to £35,593. The total 
income had risen from £105,854 (ut 15d. per milreis) to £139,938 int 
164. per milreis), an increase, after allowing for the ditference in the 
rate of exchange, of 22 per cent. During the year the operating ox- 
penses had remained high, but the net earnings had increased from 
£18,895 to £29,862, equal to 58 per cent., while the ratio of operating 
expenditure had fallen from 824 per cent. last year to 78} per cent. 
this year. The directora hoped that when they met next year they 
would be able to make a start in the payment of dividends. 

NAIROBI ELECTRIC POWER & LIGBTING OO. (LTD.) —The directors’ 
report states that the accounts for 1910 show tuat the progress of the 
company's affairs has been more satisfactory thun was forecasted nt 
the last meeting, and the directors report that this progress is well 
maintained, At June 30 there were 312 customers connected (against 
(257 in Dec., 1910) ; the motors connected were equal to 160 i.n. r. 
(against 140 p. n.r.) ; the equivalent 8 c.p. lights connected being 6,715 
against 5,732), and for street lighting 2,000 (against 2,020). Tho 
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managing director, who visited England during the vear, returned to 
Nairobi on Nov. 9. Mr. Chas, Udall, the chief engineer, whose ngree- 
ment for service expired in July last, has been re-engaged fora further 
term of service at Nairobi. Since the last meeting the directors have 
elected Mr. A. W. Mayo-Robson, C.V.O., D.Sc., to the board, and Mr. 
W. H. Hooker has resigned. 

ТАТА HYDRO ELECTRIC SUPPLY CO. (LTD.)—'i'he second report of the 
directors (to June 30) states that the Indian Government have given 
permission for payment of interest at 4 per cent. per annum out of capital 
during construction. The surveys, &е.. connected with the pipe and 
duct line are completed; trial pits have been sunk, and all information 
obtained for detailed drawings. The work of revised surveys and land 
acquisition has been well handled by Mr. B. D. Richards of the consulting 
engineers’ staff. A careful survey of the Thana Creek has been made and 
soundings taken. As to the Lanowla Dam, a length of 3.200 ft. of trench 
is in progress, and 2.100 ft. has been practically completed. Masonry 
was commenced on March 8, and is in progress over а length of 780 ft. 
Good progress has been made with the work of the Walwhan Dam, and 
the foundations have proved satisfactory. A length of 2.550 И. of 
trench is in hand, 500 ft. of which is completed. Masonry is in progress 
over a length of 380 ft., 200 ft. of which is built up to ground level. А 
contract was entered into with Callender's Cable Со. for supply and 
maintenance of an underground cable system for conducting electrical 
energy from the receiving station to consumers with provision for com. 
plete installation and maintenance by the contracting company. Applica- 


tions have been received aggregating approximately 34,000 H.P. for 
supplying power to the mills, 


NEW COMPANIES, STATUTORY RETURNS, MORT- 
GAGES AND CHARGES, &c. 


NEW COMPANIES, 


Н. М. ASHTON (L1D.) (118,700.)—Reg. Nov. 21, capital £3,000 in £1 
shares (2,0C0 preference), to take over business formerly carried on 
recently by H. M. Ashton at Southampton, and to carry on the busil 
ness of mechanical engineers, brass founders, metal workers, electrica- 
engineers and contractors, manufacturers of electrical apparatus, &с. 
Private company. First directors: J. №. Campbell and Н.М. Ashton, 

AUTOMATIC TELEPHONE MFG. CO. (LTD.) (118,664)—R«g. Nov. 20, 
capita] £1.000,000 in £1 shares (500.000. preference), to carry on the 
business of manufacturers of and dealers in (so far аз may be lawful) 
automatic and other telephones, telegraphs, wires, cables and lines of all 
kinds, electricians, mechanical engineers, suppliers of electricity, &e.. to 
acquire from the Automatic Electric Co.. of Chicago, eertain patents 
relating to automatic telephones; also to acquire from the British 
Insulated & Helsby Cables (Ltd.) certain freehold lands at Edge-lane. 
Liverpool, together with the works and plant, &c., therein, and goodwill of 
business carried on there. and toadopt agreements (а) with the Automatic 
Electric Co., of Chicago, and (^) and (e) with the British Insulated & 
Helsby Cables, the (d) agreement relating to the guarantee of the pre- 
ference dividend of 200,000 of the company's preference shares. The 
subscribers are : Jas. Taylor. J.P.. manufacturer ; D. Sinclair, electrical 
engineer: А. Brooker, electrical engineer; J. 5. Harmood Banner, M.P., 
chartered accountant: F. E. V. Russell Roberts, solicitor; V. D. Heyne, 
solicitor: and J. Bruce, clerk. First directors: Jas. Taylor, J.P., 
D. Sinclair, J. S. Harmood Banner. M.P.. E. А. Mellinger (Chicago), 
J. B. Russell (New York) and M. Muspratt. 

HADLEY ENGINEERING CO. (LTD.) (118,777).— Heg. Nov. 25, capital 
£250,000 in £1 shares (150.000 6 per cent. cumulative preference), to 
acquire, combine and carry on several kindred manufacturing businesses 
hitherto carried on by Joseph Sankey & Sons, Thomas Tilling (Ltd.) and 
W. А. Stevens (Ltd.), First directors, С. H. Sankey (chairman), W. 
Wolsey, jun.. and W. А. Stevens. General. manager, S. L. Brunton, 
M.LCE, MLE.E.; secretary (pro fem.) and reg. office, W. 5. Clarke, 
1-2, Great Winchester-street, London, E.C. | 

HARVEY ELECTRO CHEMICAL CO, (LTD.) (113.778).—R«g. Nov. 25, 
capital £25.000 in 22.000 preference shares of £1 each, and 40,000 ordinary 
shares of le. each. to carry on the business of contractors,founders, 
metal depositors, electro-platers of metals and other substances, electrical 
engineers, and to acquire the businesses of the Metal Depositing Synd., 
and the Alexander Harvey Exploitations (Ltd.). Private company. 
First directors Sir William B. Hudson (chairman), Major Н. de L. 
Walters, Н. А. Harvey and 9. Marino. Н. Harvey is permanent. 
Reg. office, Norfolk House, Laurence Pountney-hill, London, Е.С. 

KENT-MITCHELL (LTD). (118,721)—Reg. Nov. 22, capital £600 in £1 
shares, to acquire from А. В. Mitchell and G. P. Kent foreign and colonial 
patents for an invention known as the “ Multiplex Advertising Machine " 
the benefit of a British patent for an invention relating to improvements 
in electric fittings known as the “ Lazilite," and the benefit of a British 
patent for an invention relating to improvements in gearing known as 
the " Kent-Mitchell Gear," to develop and turn same to account, and to 
carry on the business of electrical, mechanical and general engineers. 
Private company. , First directors: А. В. Mitchell, G. P. Kent and A. D. 
Mitchell. 

THOS. E. MORGAN (LTD.) (118,687.)—Reg. Nov. 20, capital £100 in 
£1 shares, to carry on the business of electrical, gas, mechanical and 


general engineers, &c. Private company. First directors; T. E. 
Morgan and H, Allsopp. | 


STATUTORY RETURNS, 7d 
NEWTON'S (LTD.)—Return, dated Sept. 27, gives capital £40,000 in 


£10 shares. 3,265 shares taken up. £18,650 paid. £14,C00 considered 
as paid. Mortgages and charges: £13,000. 


WARREN, BEATTIE (LTD.)—In return to Sept. 11 capital is £10,000 


in £5 shares (406 deferred), 400 deferred and 796 ordinary shares 


taken up. £5 per share called up on 460 ordinary. &2,300 paid. £3,680 


considered as paid on 336 ordinary and 400 deferred. Mortgages and 
charges: £4,000. 


MORTGAGES AND CHARGES. 
CORONA LAMPWORKS (LTD.)—1:s«ue, on Nov. 9, of £500 debentures, 


part of a series of which particulars have already been liled. 


MELESHAM ELECTRIC SUPPLY CO. (LTD.) — Debenture, dated Nov, 14, 


to secure &400, charged on company's undertaking and property, 
present and future, including uncalled capital, hus been tiled. Holder 


W. H. Bell. ; 
NEW PHONOPORE TELEPHONE CO. (LTD.) — Charge on freehold land 


at Hayes, Southall, with factory thereon, dated Nov, 14, to secure 
£500, and all moneys for which A. Haes, А. F. Liddell and F.C. Liddell 


may become liable under a guarantee to Barclay & Co., securing an 
overdraft up to £2,200. 


A memorandum of satisfaction to extent of £300, on Dec. 18, 1908, 


and to extent of £500, on Oct. 17, 1911, of charge dated Sept. 10, 196, 
securing £2,500, has also been filed. 


SWITCHGEAR & COWANS (1911) (LTD.)— Particulars of £3,500 deben- 
tures, created Oct. 27, have been filed, amount of present issue being 


£2,700. Property charged : Company’s property, present and future, 
including uncalled capital. No trustees. 


RECEIVERSHIP. 
ECCO BATTERY & ELECTRICAL CO, (LTD.)—C. L. Davies, F.C.A., 27, 


Clement’s-lane, Е.С. ceased to act as receiver or manager on Oct. 31, 


CITY NOTES. 


Ce] 


MEMORANDA (Nov. 30).—Bark rate 4 per cent. (since Sept. 21, 1911.) 
Price of silver, 253d. рег oz. Coneols 78! —78; for money, 781—178; for 


account. Consola Pay Day, Dec. 1; Stock and Shares Continuation 


Days, Dec. 12 and 27; Ticket Days, Dec. 13 and 28; Pay Days, 
Dec. 14 and 29; Mining Shares Carry Over Days, Dec. 11 and 22. 
Prices or METALS (London).—Cogper, cash, 59; three months, 59}. 
Lead, English, 164—165 ; Foreign, cash and three months, 154 —15;. 
Spelter, 2604—27. Tin, English, 201—203; Foreign, cash, 202; three 
mcnths, 1921. Iron, Cleveland, cash, 47/53, three months, 48/4. 


AUTOMATIC TELEPHONE MFG. CO. (LTD).—This company, which has 
an authorised capital of £1,000,000, is making an issue of 200,000 £1 6 per 
cent. cumulative preference, and 360,000 £1 ordinary shares, of which the 
promoters, the British Insulated & Helsby Cables (Ltd.) and the Aute- 
matic Electric Со. (of Chicago) are taking т part payment of the purchase 
price 260.000 ordinary shares. 

BRITISH ELECTRIC TRACTION CO. (LTD.)— An extraordinary meeting 
will be held on Dec. 7 for the purpose of confirming the amended reso- 
lution for the re-organisation of the capital of the company. 


CANADIAN GENERAL ELECTRIC CO.— A dividend of 1} percent. on the 
common stock has been declared for the quarter ending Dec. 31. 

MACKAY COMPANIES.—The regular quarterly dividend of 3 per cent. 
on the preferred shares and the regular quarterly dividend of 1} per cent. 
on the common shares in the Mackay Companies will be paid on January 
2, 1912. The transfer books will not be closed. 

RIO DE JANEIRO TRAMWAY. LIGHT & POWER CO.— This company's 
earnings for October were £231,570 (increase £335,228) Aggregate 
from Jan. 1, £2,188,192 (increase £339,075). 

ЗАО PAULO TRAMWAY, LIGHT & POWER С0.— А quarterly dividend at 
the rate of 10 per cent. has been declared, payable Jan. 2. 


SIEMENS & 'HALSKE AG.— For the year 1910-11 the profit was 
12.328,/43 m. (£616,437), against 11.504.258 m. (£575.213) for 1900.10. 
A dividend of 12 per cent. will be again paid and to the special reserve 
2.200.000 т. £110,000) will be placed, compared with } 500,000 in. 
(£75,000) last year. 

SIEMENS-SCHUCKERT BLEKTRICITATS-WERKE A.G.— The protit for 
year 1910-11 was 13.430.067 m. (£67 1.503). compared with 10,602.48] m. 
(£030,124) for the previous year. А dividend of 10 per cent. is recom- 
mended, and it is proposed to form а new reserve fund, to which 
2,500,000 m. (£125,000) will be placed. 

STOCK EXCHANGE NOTICB8.—'|'he Stock Exchange Committee have 
granted quotations to £97,703 5 per cent. prior lien debenture stock of 
the Brush Electrical Engineering Co. (Lfd.), a further issue of 450.000 
ә per cent. extension mortgage debentures of the Buenos Ayres Lacroze 
Tramways Co., and a further issue of 20.573 £5 fully paid 41 per cent. 
cumulative preference shares of the Westminster Electric Supply Corph. 
(Ltd.). The Committee have been asked to apperint a special settling-day 
in 300,000 £1 fully paid ordinary shares of the Manaos Tramways d Light 
Co., and to allow a further issue of 33.325 £1 fully-paid ordinary shares of 
Marconi’s Wireless Telegraph Co. to be quoted, ` 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 
RECEIPTS 


Week 
LINE. ended 
Aterdeen Corporation t.. Nov 22 
ВАА казуу ae eiai „ 17 
Asciz-Areentine _........ m 25 
Asston-arierbyne.. s... ee р. 09 
Avr Corporation уе „ 25 
Birney ppc ^ ч 
BartoW o e... жж tg » 
Bath Electr.c Trams, Ltd...|. , 22 
Biomi nam Corporation .. „ 25 
Bour ham & Milland.... и 7, 
В. скрою & Fleetwood .... „ 25 
Bi.:«burn Corporation ss.. „ 22 
Bolton Согрогайоп........ „ 26 
Bombay sorire yine wes Oct. 27 
Bournemouth Corporation. .! Nov. 23 
Ве ОР Corporation ,... T 
Вз. fon Gerreratión. sess » 26 
Bristol Trams & Carriage .. » 24 
Burnley Corporation... es. „ 29 
Burton Corporation... ” 26 
Bory Ĉerporaton ........ » 26 
Calcutta Tramways Co. .... 5- 20 
C.miorne-Redrüth ...... „ 25 
Слай Corporation Tr E | "m 25 
Central Londen Railway .. » 25 
City & South London Rly... „ 20 
City of Birmingham eva ees » 17? 
Cork Electric Trams Со..... "ww. d 
(TOY TON, Ga e cte a REUS m 17 
Devonport & Dist. Trams .. n." 17 
Dover Corpar Hon... eee Уз 18 
Dublin & Luan Railway .. ier 24 
ТОО cc tees tors et з n 24 
Dudley Stouririee ...... ir AV 
Dundee Corporation sesse. a 2 
Eust Ham Cenal asasena m 25 
Exeter Corporation. ...... n 24 
Gitesticad & Dist. Trams in: cu 
Gud Corporation s.e.. „n 25 
м ecrin vs esa 207. 25 
ОТТЕ Corp. 4v seen „ 22 
Gravesend Northfleet...... ». 17 
Great Northern & City Rly.. ie 29 
Greenoc« & Pert Glasgow.. » d 
Нах Corporation s.s... n. 21 
Hartlepool Ттал›удуз...... » 17 
none Elec. Trams Со... » 23 

ane Km nu cvs eere s a cede 25 
НЫ Oorpn. 23 5 23 
К е ое оО m 29 
ігі District Соп .... А 
Iieeston District Council ..| 22 
Issaich Corporation ...... „ 25 
и Cie asas ius 5 : 

Ao IN o. o 0 0 а n 0 t] 52 а + о», 

'ietley Corperation ...... Ё | 
Ki tdermincster & District .. TOS P; 
Кит irz2ck Corporation .. nc 209 
Кула Ту Corporation .... e 
Linares ire Trams Со. .... у 23 
зар ие United ........ " 22 
E Dub dot PTT a ЭТА 
Leeds Corporation ....,... we 25 
Leicester Corporation...... „ 25 
Leith Согрота"пол........ и 29 
Lincoln Corpora lon se... » 25 
Livers ool Corporation Р uU. eda 
Livery cl Overhead КУ. .. » x5 
Кат пе Слуп Bay Ry. » 24 
ола County Council... d „15 

igen Ele. Ry Сбо...... 29 
London Utited | 25 
Lowestoft Cerporation ч 25 
Manchester Corporation X. 129 
M "rey Ral Жайлы квк » 25 

PP 17 
Metro иал Dist, Railway.. и 25 
Mer этап Elec. Trams. » 17 

Е мез аала А 17 
Nelson Corporation ра Я ^ 25 
Newzastie-on-Tyne Corp... ж 29 
Newport (Mon) .......... » 25 

orthamr ton Corporation.. 24 
©: iram, Ashten & Hyde és 17 

inam Corporation ...... f 26 
Perth iN Bo Corporation н 22 
Perth М.А. = 

rh М.А.) Elec. Trams a. 4 
p o pics dida у» 17 

тош Corporation 25 
ео | 17 
Preston Corporation ..... * 22 
Rotherham Corporation. ` 23 
au vv л кузеу aa а . 
Sutord Corporation ....., 5727 
uL NEM ' 522 

Н а ae Н 17 
S"«"i-iCorporation ......| ^. 26 
© apare TASS cadence (ls 2 29 

[^ 5 c IP 
и 
Suthampton НИИ ” 22 
Southend Corporation D d 
Sith os n 22 
элиг Tramways ...... 5 d 
2D dee. Hythe &с. ,]Jt.B4 ус 529 

indarland Corporation... 26 
Sunderland District.. Е 
Элле Trams ......,... 17 
Sandon Corporation ...... e 22 

к А 17 
Tynemouth and District... | 17 
Tyneside TramsCo......... 22 

allassy Corporation...... А 25 
Walsall Corporati n asese. 7 25 
Итте тод Corporation... | 23 

est Ham Corporation .., n 

*3toresiiper-Mare ....., 
Wolverhampton Со. аа ji 17 

GIverham; 

* Worcester i labs , и о 2 

Е P MEUM А 17 
Yorxshire W.R. Trams i 26 

.lorkshtre Weollen District. |, 17 


А р Last Price ° Rats 
"n М | от Divi NAME, M eap UR 
б DEND • ° С . 
3 Inc.or Dec. AGGREGATE. Е ren Ея оу. 29. Үікігер. | 
а) ‚ Мо. of Inc. or Dec. i 
E weeks, Amount, Ce оре d Electricity Supply. di 
£ £ £ Ў $ _ < 
ё А 1с 5/0 Bournemouth & Poole Elec. Sup. Ord..... 74.8 617 O0 
tee | T = 25 Бот + 2,192 10 4/6: Do. 44 perCent. Cum. Pref. ..... ee 81-9} 417 3 
52 163 | +3 831 | 47 3 0502 + 302 10 6,0 Do. 6гег Cent. Cum. Second Pref. ...... 101 - !1 511 6 
du23] - 49". 35 2,500,097 |+ 193.166 St. 43% Do. 44 per Cent. Deb. Stock (red.) ...... 101-103 4 6 6 
175| + 6e! 28 oa + 1173 5 4,6 Brompton & Kensington Elec. Sup. Ord... 7 8 63 0 
189 | + 20 | 46 D T 60 536 Do. 7 per Cent. Pref, ООРТ 71 8 410 3 
30714 8! 46 | I9] |E 208 | st 4%, tCentral Elec. Sup. Co. 4%, Guar, Deb. Зак 98 —101 4 0 6 
Ыз! nid Da CE 205 ‚“ 5 26  Charine Cross (М. End & City) El. Sup. Co. 14 600 
9,033 | + 2,2521 34 | 25900 E soos, | «9 23° De 41 рег Cent. Pref sese | 4 416 0 
о 59 | 46 41072 | | St. 4% ' Do. 4 per Cent. Deb. Stock (red.) ...... 94-48 4 3 3 
х 4l O12 |+ 22101 s, ij» Do. 43 per Cent, Deb. Stock тей... 1004- 102} 4 8 3 
se Ti . 5, 2f o. City Undertaking 44% Cum. Pref... l 
v + 1230135 | $083 |+ 347] 5 22 Chelsea Electric Supply Ord. ........-.. | 3i 48 511 6 
352] fol 43 i510 + 5898] op 41%. Do. 4} per Cent. Deb. Stock (red) .... 98 - 100 411 0 
13921 + 172| 34 639 7 + 3,219 | Sr 41". Chiswick Elec. Sur p. Gorp. Ist Mort. Db. 89 - 91 500 
T 987 |- | 400 | "jg 62 City of Londen Ест Livhting Ord..... 121 12% | 15 0 
d e ss d { 10 60 о. pet Cent. Cum. Pref. «aces es IZ I 16 
m i Я | d 37,917 |t 220 | st 5% | Do. 5perCent. Deb. Stock (red)...... 119—123 4 2 9 
1.291 + 171 8 ‘10.989 + n 2 St. | 449 Оо. 4} рег Cent. 2nd Deb. Stock (red.) . l 10! ce 104 4 8 0 
244 4 7 + 047 51. 5% County ot Durham El. Р.О. 5% Ist Mort. 
fos. На J^ os Bl? zb S Deb. Stock ое ао 89) -91 510 6 
R555390 M R2792! 21 251169 | +8125 | 10 60 Do. erertent Cum Prob cereis IN ib 5 6 6 
эке x 2| 8S | 99 |t | ә ае Бо. 4 рег Cent. Deb. Stock red)... 108- 110 4 2 6 
5.391 | = 338! 21 98 385 + 6666 1 St 4j", Do. Second Deb. Ѕіоск .............. —102 4 9 6 
3365 | с Ye 2 | «NS Z 19595 р... Egmundsons Elec. Corp, Опі.........: © di si 
1.147 ER 1 699 46 93.571 Ex 315 . 5 | oe | Do. 6 per Cent. Cum. Pref; ...... n 2 — 2} "E 
'421 | zx ve 9 47 23:565 — $2,473 | St. 44°: Do. 4$ per Cent. Ist Mort. Deb. (red).. 82 —85 530 
1600 | + 152 | 32 61 056 + 4 2 | 5 3-0 , Folkestone Electricity Supply Со. Ога. ·.. 4)-5 6 6 0 
"USE E E а ш. 5 26^ Do. 5 per Gent. Cum, Рге{........... 4 50 5 2 6 
MEME eC 2:107 + 3.429 | седі Do. 4} Ist Deb. Stock (red) ...... 95 98 413 3 
108 21 3.240 + 1981 г 5 49 Hove Electric Lichtine Ord. га ооаооеьа о t | bi 7 6 6 0 
Бо ш” ad 2r [dress (x od | | St. 44% Isle of Wicht E. L. & P. Co. Deb. Stock... 86 89 5 2 6 
797 | + 7 46 32314 j 358 5 40 Kensineton & Kniehtsbiidue Ord. ...... _ 6 74 686 
бо ж, 3234 |t 253 | 5 e*,! Do. 6 per Cent. Ist Pref. .... eese 5i-6 500 
1,023 | + 146| 34 37.758 |+ 759 | St, 4% Do. 4 рег Селт. Deb. Stock tred.)...... 91 —93 4 6 0 
253 1 4 2| 34 es + 15957] St 4% Kensineton & Knetbe. Co. & Notting Hill | 
с к бое E | Co. (Joint Station) 4%, Deb. Stock (тед). 95 —98 4 3 0 
18404 | „175 rhe Е .627 i St. 41?5 ^ Kent Elec. Power Co. Irred. Deb. Stock.. 80 - 84 510 O 
"M3! ЕЗ : p | ы о + 34,890 | 3 1-2; London Elec. Supply Ord. ivre s T -2 зоо 
257 | + 25 , + 439 | 5 30 Оо, 6perGent Pref. oe ac 41 4i 680 
203 | + 17 46 9 898 — St. 4% | Do. 4perCent. Ist Mort. Deb. ........ 69 —-92 4 80 
1660 : + 99 2| 29 847 T 2 я 5 2,9 Metropolitan Electric Supply Ord. ...... = 81. 44 613 4 
"ОГ 2871 46 л + ВЕЕ | 5 23 Do, 4} per Cent. Cum. Pref. .......... 4-4] 417 0 
1,763 | + 294! +34 68 592 + pos | St. 419% Ро. 41 per Cent. Deb. Stock Ist Mort.... 101 —106 4 7 0 
Озы ЫК ori + 6,629 | St 3i^,| Do. 3) рег Cent. Mort. Deb. Stock red.) 841—871 4 1 6 
698 | + 5] 2| A io + 1.235 |} .. 419% Midland Elec.Corp.forP.D.44 Ist Mort.Dehs 964-95} 4 12 6 
$10.646 | 4 $1 9597 JE 04| 5 2/0 Newcastle Elec. Supply Ога. (1-50 000 & 
use tenus Ыы ын И 87,010 137 500 дар о tue ciet 34 600 
2.9031 + 20| 34 99'594 * 6,974 | 5 2:6 | Do. S5 per. Cent. non-Cum. Pref, ...... 4.44 517 6 
p id + 9402 | 105 LAE MS у, рет Ist Mort. Deb. ...... 97- 99 4120 
oe an .. ee г 109 orth Metro, Elec. Power бир. 5 Morts... 99 -- 102 419 6 
EE bs 4.572 |+ 92 | 1 6% | Northampton Elec. Lt. & P. Ord......... ПТА 411 6 
257 + Er. + 911 " 1 555 | Оэ. o Prel ели» xa e eadera. 11 --1 a 4 60 
139 | 1L QU Ero GAS Sti dos. Dox AI, Dabs ons ves tats rim inen 99-101 319 0 
155 |+ 6517 t 512 | 3:0 ‘Oxford Electric Ord. usus eere Rees 61 - 6i 513 9 
00 | 4 P035 B. SU eeo До б Do. 4% Dub. а 91'—94 4 5 | 
Va 5432 |t 39H 550 St. James’ & Pall МАИ Elec. Ord. ........ 8—3 517 9 
| ‚6 + 376 | А 5 He | p р n fies ЕЕВС ы 7 500 
А ee .. . t. 3% 5. 34 per Cent. Deb. Stock (red.) .... 86 - 88 
ү; | ee + 1795 | 5 .. Smithfeld Market Electric Sup. Ord. .... ВИ | " с : 
199.5 2523 |t 2257 4 e$ 40 South London Electric Suprly Ord....... 21 ар 613 6 
7,069 | + 259.948 + 371 “с 5*6 Do. 5°, Ist Mort. Stack tred.) ........ 99 - 102 4 I9 6 
23:5 | + ; + 18,132 | | 0/8, South Metro. Elec. Lt & Po wer 7915 Рге | I} 6110 6 
| e A n ro J. per Cont. ана Preto ease ieuan д! 
TE A 18.652 |t 1385 [st 40% Do. 44151 Deb. Stock ired.) .......... stehe 11 
11.516 | + 527 708 F 233 i 5.1.3 “Urban. Electric Supply Ord. ............ l-i M 
Ton Men Qu E ane. | 5 13 Do. SperCent. Cum. Рге 0. a 2b 1128 
Е 1s D 1,801 № St 41°, Do. 44 рег Cent. Ist Mort. Deb. ...... 86} 880 5 3 0 
42 797 4. 2449 4 ee 697 s 106 Waste Heat & Gas Elec. Gen. Stations .. lo d | 
1472) + 5 ! AE Gal i 5 59 Westminster Elec, Sup. Ord. sos день 47 630 
5215 + 307031 10.5) р 5 2,3 Do. 4} per Cent, Cum. Ргеї........... 4i 5j 439 
) A . > 
т. а с Electric Railways and Tramways. 
2,210 + 47 437 1.214 ү 1! PET Bath Elec. Trams Pref. Ond. rou °. 5-—l | 3:75 
295 | + 9670 TSS } 17-076: Do. Spor Сї. Сит, Pref. .......... 4 —} воо 
12.2311 + 518 233 559 10.619 { St. 41% Do. 4! Ist Mort. Deb. Stock (red) .... 80-85 590 
8.358 | + 1,476 406 426 69.999 | St. 44°, B'ham & Midland Trams 44 Ist Deb. Stock 91 --93 ^4 17 9 
2 EN 21 15 795 1.25 м 10 4% Bristol Tramways & Carriage Ord. ...... 6-6 610 6 
152) + 6 388 1 331 10 4% Do. “Cums Pret гаа аа Ы. 71 —8{ 5 0 0 
4.115 | + 525 146.396 10 678 || St. 4% | Do: 4rerCent. Debs. esse ees 100. 101 313 2 
630 | + 24.462 964 «| 10 .. | British Electric Traction Ord. .......... | {И | ^ 
444 | + 18.592 1.622 | 10. .. =- Do. "Oper Cent. Cum. Pref. .......... 3i 4 a 
557 + 26.595 |+ 1.068 f St 5% Do». Sper Cent. Perpetual Debs. ...... ' 93-96 580 
1,827 | 4- 129 68 415 + 3108 | St. 41°. Do. 41 per Cent. 2nd Deb. Stock ...... 78 - 82 5 |2 
155 | + 5081 |+. 27 | St. 3% | Central London Ordinary Stock ........ 67-69 4 R 
1.662 | + 173 75 859 + 16,444 | St, 4° Do. 4 per Cent. Pref. Stock ........ а 4 —85 4 12 
108 | + 5975 [+ '603 ii St. 6/4 ' Do. 41 per Cent. Pref. Scrip 75", pd... 84 —-85 
1.518 T 89.079 Jb 6 692 | St. 2° Do D-ferred Stock} ее ee а ' 57) —52 3 15 
2,087 | + 173 90 313 + 8 356 | 100: 4% | Оо 4 per Cont. Dets саза ase wo TA усе оаа ага у 102 — 104 3 16 | 
725 | + 27055 |4- 200] Я 5 20 | City of Birmincham Trams 5°, Cum. Pref. {4—5 5 2 
655 | + 23 440 4 1913 |! 100 4% Do. 4 yr Cent. lst Mort. Debs. ...... 97 100 4 1 
37 A 9 957 + Г 57 " St, 119% City & South London Riv. Con. Ord. .... 391-31} 5 13 
5.035 | + 425 169.538 |+ 7.772 | St. | 2 | Do. 5 per Cent. Регр. Pref. (1891) .... 103 —110 4 11 
$13.259 | + $2,707 $102.660 1+ $21,576 | S 7 Po о ЕР РРО 104—105 4 16 
481+ 7 2439 |+ 77 b St 270 BO SOTE^ Aoi E s dor p ces 103 --105 4 17 
6.314 | + 523 225954 |+ 14.541 St. ovo | Do (190806 Е уа. 102 - 104 416 
$9101: + $327 5224.753 |+ $8361 | St, 4% ро 4p* Cont Perpetual Debs, ...... 100 —102 4 9 
220 | «E 5 49.078 '+ 2038 $ 10 69 Dublin United Trams. 6 per Cent. Pref. ..| 11-12 5 4 
907 | + 92 41.728 |+ 2681 fi 10 5,0 | Gateshead & District Trams Ord......... _8 74 
1072!+ 17⁄4 43.191 |+ 5394 10 .. | Gt. Northern & City Rly. Pref. Ord. (4% ). | — 1l 
441 + 97 25611 + 3 859 5 7! | Hastines & District Elec. Trams, 6°, C.P.! і -1 Gi 
236 + 14.133 + '548 St. 41% Do. 4} Е ауд 73 - 78 9 19 0 
652 | + 52 27.031 + 2161 | tol x | т и Жый Кагы КАЗ | 2-3 
| .. DE DOs) Oper Cont, Ргг!................. l- P 
Lz | 227 46,070 [+ 6289 | ср, Вә. perpe Debs ЫП ОООО. S „з 
1,082 | + 74 52.938 |+- 3,054 | let . | 2, | I. of Thanet E. T. &Lt. 5 per Cent. Pref.. il 2—3 411 0 
146 + 21 5.55] 4- '615 4. St. 4% Do. 4 per Cent. Deb. Stock еее 77 — 82 5 1 0 
42 | + 8 2099 |+ 53 | 1С, 50 | Lanarkshire Tramways ................@ 9} 10] 515 0 
ie 3 12299 |+ gag | St! 5% Lancs Utd. Trams 5°, Prior Lien Dob. Stk! 79—82 6 4 0 
418 3 10.925 1.614 ] St 4° London Electriz 4% Deb. Stock ........ 96-98 4 2 6 
86 i: D 38 721 Н 5387 St. | 4% | Do. 495 Bref, сео, ide dau ud cus 81 —83 417 6 
545} + 5 DOANE Wee ANOS T yar ылы р ERG Os. ET 
| 95 | St. | 4% о. 4 рег Cent. Ist Mort. Deb. Stock .. we ) 
2 Шш a H bin р Nos | St. «x. | Mersey Соп. Ord, Stock ................ f 09 з d d 
28 | + 2 8.083 |+ 1,050 || ] 9/6 ааа Tramways Ord....... | 8 cd | 6 1 0 
Sd p e 20,054: Р ae | Вр NU г аы ас сша я. —— , ат sau 0 
d БЕ БА о. pst Cent: Deb. Stock... suns ' 100} —102 
fol ae И Dt 95) | Do. SperCent Db. бек | 0911021 418 © 
1.191 | + 174 61.482 + 3.073 | St. 2% | Metropolitan Railway Consolidated....., 421-43 : 4 14 0 
‚02 48,7 ; , 
Roue 2 = ® [n calculating the yield allowance has been made for a 
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B''siNESS 
РЕН WEEK ТО 
x N: v. 29. . 
Hich? Lowe 
est. est. 
Mar, Sep 1905} oe 
Feb, Aur tree we 
Feb, Aug б Ө 
Jac К July ae eo 
Mitch... tt, oF 
Mar, Sept Mt ° 
June, Dec Ae. Pet 
Feb, Aug Shoe. 
Feb, Aug 44 4i 
Jan, July ^ : 
Jan. July d s 
Murch... is e 
ше Dec 904 90 
Feb, Aug v кө 
| и 12i oe 
une, Dec A Аы 
Јап, July 102 | os 
Jan, July os е6 
Feb, Аш, 8k ~; 
Mar, Sept пв 1 
Jan, July 110 oe 
May, Nov. es ex 
June. July oe se 
May. Nov., о = 
July | аз oe 
April, Oct es ee 
Маг, Sept oy se 
Feb, Aue *» . 
April, Oct es = 
Feb, Aug ee Й 
Jan, July | es | oe 
April Oct 95 ve 
an, July ee is 
Mar, E li 
pu jo "n oe 
an, Jul = Ze 
April, Oct зн Sik 
Jan, July oh ө 
June, Dec кэс ows 
Jan, July * A 
ee | se 
Feb, Aug l oe | „ә 
Feb. Aug s .. 
Jan, July | .. oe 
Feb, Aue .. | ‚. 
Feb, Aur .. 
June, Dec. * vs 
March . .. 
Feb, Aug 858 8k 
Feb, Aue . .. 
Jan, July . d 
s bud oe 
| ri ee ee 
wae 102. 
Feb, Aur г а 
Feb. Ange oe ee 
April, Oct Fen E 
April, Oct Món с 
April, Oct oe se 
Arnl, Oct es .. 
Muy. Aue. МЫ ia 
Mar, Sept 88 84^ 
Jan, July | -* ee 
Ке 
| 
April... . r» 
Jan. July .. + 
April, Oct «e| eo 
Jan, July m .. 
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| 
Electric Railways and Tramways— Continued, 
St. | 3% | Metro. Rly. Surplus Lands Stocks......| 65 —67 | 4 
St. 34% | Do. 3} per Cent. Preference ...... 85—87 |4 
St. 34% Do. 3$ per Cent. * A" Preference....| 84 —38 | 4 
St. | 34% | Do. 3 per Cent. Convertable Pref.....| 81 —85 | 4 
St. 34% | Do. 3} per Cent. Debenture Stock.. .-| 89 —91 |3 
St.|34% | Do. 3} рег Сепї. “ A" Deb. Stock ...., 88 —90 | 3 
St. .. | Metropolitan District Railway Ord. is ; 291—501 
St. 44% Do. 4j First Pref....... eere | 88 —90 |5 
St. 34% | Do. Assented Ext. Pref. (Int. Guar. by 
| Und. Elec. Rlys. Со. of London, Ltd.) 74 —76 | 4 
St.| 3% | Do. З рег Cent. Consoltd. Rent-charge, 75 —77 | 3 
St. | 4% Do. 4 per Cent. Midland Rent-charge| 102 —104 3 
5, 4% | Do. Guar. Stock 4 per Cont. .... | 88 —90 | 
St 6% | Do. брег Cent. Perp. Dab. Stock .... 144 —146 4 
St.| 4% | Do. 4perCent Оиїо.............. 97 —99 | 4 
1 41d. | Potteries Electric Traction Ord......... is — Ye 5 
11 0/6 | Ро. 5 per Cent. Cum. Pref .......... ые? 
St. | 44% | Do. ч per Cent. Deb. Stock ........ v 4 
1 1/2} | S. Met. Elec. Trams & Ltg. 6% Cm. Pref. — 8 
3 4% | Do. 4 рег Cent. Deb. Stock .......... 72 —77 5 
100 5% | Sunderland Dist.Elec.Trms,5% IstMtDb.| — .. 8 
10) .. | Undergd, Elec. Rys .Lon. Shares ...... ] i2 
.. 4196; Do. 44% Bonds with coup. 8 ........ 100 —102 | 4 
..| 159 | Do. 6% In. bds with coup 8 ...... .. 63 —6 |2 
.. 4% | Do. 4 рег Cent. Ist Power Но. Dbs. .. 109 —102 | 3 
5 .. | Yorkshire (W.R.) Elec. Trams, Ord. .... 1— 
5 .. | Do. 6perCent. Cum. Pref. .......... 21—2 
4} | Do. 4$ рег Cent. Ist Оебѕ. .......... 80 —85 
| Electric Manufacturing, &c. 
St. | 44% | Anchor Cable Co. 44% Deb. Stock ...... nM 
1/2* | Aron Electricity Meter Ога............. —} 
0/75 Do. 6% Cum. Pref. ....... eere 62—82 
2/41 | Babcock & Wilcox Ord. .............. 51 | 
| Du Prok оон 114—1 


. Pref. 
British Insulated & Helsby Cables Ord...| |.61—7 
Do. брег Сэп+. РгеЁ.............,... 


51—6 
Do. 4} per Cent. Ist Mort. Deb. (red.).. 102 —104 


44% 
.1339| Do. 5% Mort. Ded Stock ......+.-- 104 —106 
.| 44% | British Thoms'n-Houst'n 4$% Ist Mt.Db. 94 —97 
5 .. | British Westinghouse 6 per Cnt. Pref. ..| 4—3} 
100| 6% | Do. 6 per Cent. Prior Lien Dbs. (red.) | 109 —102 
.| 496 Do. 4per Cent. Mort. Deb. Stock 6. d 57 —60 
41% | BrushE.Eng.Co.4}% Perp.lst Deb. Stk. 56 —6l 
4\% | Do. Perpetual 2nd Deb. СӨС эзне» 1 39 
5 5/0 ' Callender's Cable Con. Ога............. | 9 —9} 
5| 2/6 | Do. брег Cent. Cum. Рге!........... | 5—5} 
44% | Do. 4} рег Cent. Ist Mort. Debs. (red.) 101 —103 
| 2/5 tCastner-Kellner Alkali Co. .... «ze 32—38 
4}% | Do. 4$ рег Cent. Ist mort. Deb. -red.)..| 104 —108 | 
1! 1/0 | Chadburn's (Ship) Telegraph Ord. ...... 146—1 # 
1 0/3) | Consolidated Electrical Co. ............ 11—15 
1 0/6 | Consolidated Signal Со. .............. &—5 
110/71 | Do. 6perCent. РггЁ. ........... +... 3—1 
3 .. | Crompton & Со. (Nos. 1 to 85,039)...... i—i 
100! 5% | Do. SperCent Ist Mort. Debs. (red.)..| 60 —70 
5 1/0 ' Dick, Kerr & Co. Ord. ...... ee i—i 
5 0/7h' Do. 6perCent. Cum. Pref. ....... 4—1 
41% Do. 4} per Cent. Deb. 5$їосК_........ 95 —98 
.. | Edison & Swan United ("А " Sh.) (£3 ЫЧ. i—i 
S dca. Түк р УКУМ ees] E 0 
„| 4% | Do. 4 per Cent. Mort. Deb. Stock (red.)| 70 —74 
St.| 5% | Do. Sper Cent. 2nd Deb. Stock ...... 77 —80 
2 21d. ` Electric Construction Со...........,... = 
2.2/9}; Do. 7 per Cent. Cum. Ргеї......,.... 11—11 
4% Do. 4 рег Cent. Регр. Ist Mort. Debs...| 73 —78 
10 5/9 | General Electric (1900) 5% Cum. Pref. ..| 8 —9{ 
4% Do. 4 рег Cent. Ist Mort. Debs. ...... 35 —90 
5 5/) | Henley's Telegraph Works ONL ev px 111—128 
5| 2/3 Do. 44 per Cent. Pref. .............. 440—5 


St. 44% tDo. 44 рег Cent. Ist Mort. Deb. Stock.. 104 —106 
10: 15/0 | India Rubber, Gut. Per., &c., Works .... 121—144 
10! 5/0 | Do. Sper Cent. Cum. Pref. .......... 95 —108 

100, 4% Do. 4 рег Cent. Debs. (red.) ........ 95 —97 | 

.| 5% | Johnson & Phillips 5% Ist Mt Deb. Stk | ` 78—83} 

1 <. | National Elec. Construction Со......... "n 

| .. | Richardsons, Westgarth & Co., Ltd., Ord. );—-1 

| rris Do. 6perCent. Cum. Pref. ........,· в — 

‚41% | Do. 4$ рег Cent. Регр. Deb. Stock....| 69 —7 

5 .. | Simplex Conduits 6 per Cent. Cum. Pref.) 4—5 

12 12/0 | Telegraph Construction & Maintenance. . 35 —37 

100 4% | Do. 4perCent. Deb. Bonds (1909)....| 109 —102 

1| 1/0 | Vickers, Sons & Maxim, Ltd., Ord..... 18—2 

1| 0/6 | Do. 5 рег Cent. non-Cum. Preference .. 1% —1 й 

М у^ Do. 5рет Cent. non-Cum. Preferred ..| 107 —111 

`| 4% | Do. 4perCent. Ist Mort. Db. Ѕк. (геа.)) 99 —101 

100 44% | Do. 4% per Cent. 2nd Mort. Deb. (red.)| 105 —107 

100] 5% Do. 5 рег Cent. 3rd Mort. Debs. Scrip.. 105 —107 
10 12% | J. G. White & Co. 6% Cum. Pref. ...... 141—151 

l| .. Willianz & Robinson Ога. +++. — й 
S .. | Do. брег Cent. Cum. Pref. .......... —i 
St. | 4% | tDo. 4per Cent. Ist Mort. Deb. (ica. 53 
| Telegraphs. 
10 80 +Атагоп Telegraph .................; 7—7 

100. 5% | Do. 5 рег Cent. Debs. (гед.).......... 99 —101 

‚15 0| Anglo-American ...4 Án 66 —€8 
..30/0| Do. Preferred ...... nn 1104—1113 

30/0) Do. Deferred „еее. 2 
% | Commercial Cable 4 per Cent. Deb. Stk...| 863 —88 

10) 6/0 | Cuba Submarine Ord. ‘еее, 10 —10} 
10 100! Do. Preference 10 per Сепї........... 17 —18 

5| 2/) | Direct Spanish Ord. ............,,..... 3}—3} 

5 5/0 Do. 10 per Cent. Cum. Ргеё........... | 8l—81 
50.44% | Do. 44 рег Cent. ОгЬ..........+.... 109 —102 | 
10 2/6 | Direct United States Cable ....... 71—8l 

109| 44% | Direct West India Cable 43% Rg.Db.(rd.)) 994—1011 

. 25/0 | Eastern Ordinary неее 137 —1 

St.|17/6| Do. 3} per Cent. Pref. Block. эеле ss 831—851 

St.| 4% | De 4 рег Cent. Mort. Deb. Stk. (red.)..| 100}—102} 

‚| 2/6 | Eastern Extension: ........... n m 8 | 131—134 

109| 4% Ро. 4perCent, Deb. Stock ........ | 1003—1021} 
25| 4% | Eastern & 4 Af. 4% Mauritius Sub: Debs. 983—100} 
10 5/9 | С.М. (of Copenhagen), with Coupon 83..| 32] 31 
25| 12/6 | Indo-European ................... Peres —53 

109| 5% Mackay Companies Common .......... 85 —89 

100 4% | Do. Ртеѓегепсе .................. 74 —77 

1! 1/9 | Marconi's Wireless Teleg. Co. .......... 2%—2 th 

1 2191. Do. 7% Bartipg. Pref. _............ 2—12 

109. 4% | Pacific & Europ'n Tel. 4% uar.Dbs.(red.)) 109 —102 
2) 1/3 | West Coast of America ................ 1 d —1 te 

100 4% | Do. 4 рег Cent. DDR АН 65 93 —101 
10. 1/6 |tWest India & Panama ................ 24 —2# 
10| 6/0 | tDo. брег Cent. 15ї{Рге{............. 10 —10} 
10| 6/0 | fDo. 6% 2nd Pref. ......... eee ке | 
100] 5% | Do. Sper Cent. Debs. ............,. 103 —1 

10! 5/0 | Western Telegraph ........ xd &bonus 134—14 
St. | 4% | Do. 4 рег Cent. Deb. Stock (red.) .... 101 —103 | 

| 4% | Western Union Telegraph. $1,000 49 
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Condensers and Metal Filament Lamps. 

THE use of condensers in series with metal filament lamps 
on alternating-current circuits presents several interesting 
features. One of these is that, provided the normal current 
required by a lamp corresponds to the current flowing 
through the condenser, the voltage of the lamp is. within 
certain limits, immaterial. Thus, а 4d-watt 10-volt lamp, 
a 10-watt 25-volt lamp, or a 2&-watt 70-volt lamp 
would each burn equally satisfactorily in series. with the 
same condenser and with the same supply voltage. This 
means that, with a given condenser, a lamp of апу desired 
candle-power can be used on a particular circuit. The: 
limit referred to above is that the voltage of the lamp must 
not be greater than about 49 per cent. of the supply pres- 
Sure. Ап interesting development. of this is that if, sav. 


five lamps of low voltage are wired in series and connected 
with a suitable condenser to a high-voltage circuit, апу 
number of the lamps may be short-cireuited without 
materially affecting the voltage across those still burning. 
This arrangement suggests the possibility of considerable 
economies as regards wiring and the cost of lamps, and it 
also is eminently suitable for a svstem of charging based on 
a fixed price depending on the maximum demand. Thus. 
in small houses requiring seven or eight lamps (which will 
not all be in use at the same time), these latter can all be 
wired in series, and need not be of the same candle- power, 
each lamp when not required being short-circuited bv a 
simple tvpe of switch. When no lamps are in use the 
current will " lead " the supply voltage Бу practically 
90 deg.. and as more and more lamps are brought into 


use the angle of lead will be reduced. It may be noted that 


the energy loss in the condenser is exceedingly small, and 


that the " leading " currents will be of advantage to 


the supply authority, tending to improve the power factor 


of the whole load. 
eet. | 

IN a short article elsewhere in the present issue we discuss 
the use of condensers in the way outlined above. This 
article will doubtless prove of interest to central station 
engineers, since condensers present opportunities of im- 
portant developments, particularly where а hign fre- 
quency, such as 100 cycles per second, has been adopted. 
Among other advantages of the use of condensers are that 
one or more metal lamps of low voltage with strong filaments 
can be emploved without the inconvenience of a transformer, 
which latter would, of course, necessitate the change-over 
of the whole installation ; also that lamps of small candle- 
power can be installed where desired; and that the sudden 
rush of current on switching-on is prevented. Although 
Prof. MARCHANT S experiments some time ago indicated 
that. switehing-on apparentlv had little detrimental effect 
on the life of metal lamps, we think that this is not the 
usual experience, and the abnormal eandle-power which is 
very noticeable when switching-on a metal filament lamp 
obviously indicates an undesirable condition of the filament. 


ond 


Street Lighting in the City of London. 

On Thursday, November 30th, the Court of Common 
Council came to a decision regarding the street lighting of 
the City of London, after having considered the question 
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on and off for rather more than six years. The result 5s 
that electricity and gas will both be usel for lighting the 
main streets, while gas alone will be used in the side streets. 
As foreshadowed т a report issued some two vears ago, 
centrallv-h ing lamps will be largely emploved in a number 
of the main streets, a full list of which appears in another 
column of our Notes. By these new arrangements the 
City obtains increased illumination, owing to the better 
equipment used, at a less cost than before. At the"present 
time, £10,099 per annum is paid for gas and £10,774 for 
electricity, the candle-power obtained being 276.895 c.p. 
and 391,510 c.p. respectively. In future, £6,719 will be 
paid for gas and £7,323 for electricity, a consequent saving 
of £6,831, while the candle-powers will be 377,760 c.p. and 
892,400 c.p. respectively, a total increase of 601,755 c.p. At 
first sight it appears that this is a decided victory for elec- 
tricity, both from the economic and illuminating points of 
view. But this is not altogether the case. As will be seen 
from the list of streets given, most of the more important 
thoroughfares, where large units will be used, are to be 
lighted electrically, while about 44 miles of less important 
streets will be lighted by small and relatively inefficient gas 
lamps, as against 10} and 1} miles of main streets lighted 
respectively by electricity and gas. The City Corporation 
are to be congratulated upon at last disentanghng them- 
selves with such favourable results from a situation which 
at one time rather looked as if it would become farcical. 
The City lighting should cease in future to be а subject for 
laughter, and should rather become one for admiration. 
— 

Imperial Telegraphic Communication. 

IN reply to a question in the House of Commons on 
Tuesday last the PosrMASTER-GENERAL made an interesting 
statement, in which he dealt generally with telegraphic 
communication between Great Britain and the Dominions. 
The most interesting subject touched upon was a proposal for 
a general reduction of rates, following a strong desire ex- 
pressed on this question at the recent Imperial Conference. 
Аз a result, the Press are to receive particularly preferenti | 
treatment, and the charge per word for non-urgent Press 
messages between this countrv and Canada and the United 
States will in future be 21d. instead of 5d., and to Australia 
and New Zealand 41d. instead of 9d. In the case of the 
American companies concerned, the new rates are now in 
operation, whilst the full new service will be at work on the 
I5th inst. From the newspaper роі of view this reduction 
is no doubt satisfactory, but it may well be doubted whether 
it is so great a matter for congratulation from the public 
point of view. An important pieze of news has been, and 
always will be, sent at once at the full Press rates, and it 
seems reasonable to suppose that a message which can be 
‘“ deferred," and so take advantage of the cheaper rates, 
is really not worth sending at all as far as the ordinarv 


reader is concerned. 


оле 

CONCESSIONS are not, however, confined to the Press, 
for Mr. SAMUEL also announced that the Western Union Co. 
propose to accept cablegrams between this country and 
Canada and the United States at largely reduced. rates 


during week-ends. И is also hoped that the rates for non- 
urgent telegrams to India. the Domimons, the Crown 
Colomes and the United. States will be reduced. from 
January Ist next. Mr. SaMUEL also intends to introduce 
experimentally a system of cheap night telegrams within 
the British Isles, so that the load factor of the system may 
be improved. Under this arrangement telegrams would 
be accepted up to midnight at the head offices and delivered 
with the first morning delivery of letters. It will be agreed * 
that all these are reforms in the right direction ; but, while 
the PosrMaAsTER-GENERAL 15 doing 80 much, we suggest 
that he should go one step further, and make-better arrange- 
ments for ensuring that these facilities. are Known to the 


general public. 
РЧР 
Ill-designed Domestic Appliances. 

We have noticed a letter, m a journal devoted to nursing, 
stating that electric bed warmers are dangerous, and that 
а certain patient who triel one onlv escaped with her life 
through being more agile than patients sometimes are. 
We are not particularly concerned with bed warmers, nor 
have we confirmed the complaint mentioned in this letter ; 
but, having already heard of similar accidents, we wish 
to point out that an immense amount of harm is done by 
manufacturers who turn out an article without taking the 
trouble at least to determine whether it 13 safe, if not 
satisfactory. What is the use of a bed warmer if it can only 
be used in the open? At a guess, we should say that the 
average water bottle when lagged with the average bed 
loses its heat at a mean rate of something like 50 B.Th.U. 
per hour, which is equivalent to about 15 watts. If much 
more than this power is put in the temperature must rise, 
and the public have a right to expect that the manufac- 
turer has looked into these little points. The flexible also 
is not a point to be forgotten. If it were merely a question 
of bed warmers we should not be much concerned, for we do 
not suppose that any one will grow wealthy on this line alone, 
but it should be remembered that irresponsible manufac- 
turing reacts upon the whole business involved in the 
domestic applications of electricity. 

— 
London Traffic. 

Tue fourth annual report of the London Traffic Branch 
of the Board of Trade serves to emphasise the enormous 
rate at which traffic increases in London and the difficulties 
that must be overcome in dealing with it effectively. For 
eximple, in the period from 1903 to 1910 the local pas- 
senger traffic of the London railwavs increased by about 
15 per cent., the omnibus traffic bv 31 per cent., and the 
tramway traffic Бу 94 per cent. Of course, the increase in 
the tramwav traffic is abnormal, owing to the extent to 
which electrification has been carried out during this period. 
Bat, nevertheless, the figures are remarkable, and show how 
the main streets are likelv to become congested unless 
traffic can be diverted into other channels, such as the Tube 
railwavs. Elsewhere in the present issue we analyse the 
accounts of the Tubes and underground railways of London, 
and it will be seen that no verv great alteration is apparent 
in the traffic since our last analvsis, though it may be said 
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Electric Furnace in Steel Making. — Addressing the E'ectrie 
Club of Chicago, Mr. €. G. Osborne. metallurgical engineer of 
the Плох Steel Co.. enumerated four methods of making steel, 
the Bessemer. open-hearth, crucible and electric-furnace pro- 
cesses. The last named is descined to be one of the most im- 
portant of all, owing to its convenience in applying great heat. 
The United States Steel Corp ration has three electric furnaces 
in. its steel nulls, one at Homestead. one at Worcester and one 
at ош Chicago. Three large electrodes are used im each, and 
alternating current i used ac a terminal E.M.F. of 59 vo ts or 
From the steelmakers! point. of 


that slow progress is still being made. On the other hand, 


if we turn to the motor omnibuses, the change is verv 
remarkable. for the London General Omnibus Co. is now 
able to declare a dividend of 8 рег cent., whereas for several 
years it has found itself in а very unsatisfactory financial 
position owing to the difliculty of working motor omnibuses 


at a profit. The progress that has been made in this instance 


is a splendid example of dogged perseverance m overcoming 


engineering difficulties, coupled with a strong policy of | less, with a frequency of 25. 


view 40 ares would be better than three, as they would afford 
a more uniform temperature. Steel made by the electric 
furnace process is said by some to be better than other steels. 
The economy of production is about that of the erucible process 
in the comparatively small quantities as now made, but would 
probably equal the open-hearth process if used extensively. 
Electric Lighting in the City of London.— As mentioned 
in another column of our Notes this week,the Streets Committee 
of the City of London have decided on a comprehensive scheme 
of street lighting in the City. Centrally hung electric 
lamps are to be employed in the following streets :— 
Aldersgate-street, Aldgate and Aldgate High-street, Arthur- 
street, Barbican, Beech-strect, Bishopsgate, Builliter-street, 
Blomfield - street, Cannon-street (western. end), Cheapside, 
Coleman-street, Cornhill, Eastcheap. Eldon-street, Fenchurch- 
street, Finsbury-pavement, Fore-street, Giltspur-street; Grace- 
church-street, Gresham-street, Great Tower-street, Holborn 
Viaduct, Houndsditch, Jewin-street, King-street, Cheapside, 
King William-street, Leadenhall-street, Lloyd’s-avenne, Lom- 
hard-street (part), London Wall (eastern. end), Long-lane, 
Lothburv, Lower Thames-street, Ludgate-hill, Middlesex- 
street, Minories, Moorgate-street, New Broad-street, Newgate- 
street, Old Bailey, Old Broad-street, Poultry. Princes-street, 
Quecn-street (from bridge to Cannon-street), Redcross-street, 
Shoe-lane (part), South-place, Snow-lull, St. Andrew sstreet, 
St. Bride-street, St. Mary Axe, Threadneedle-street, Upper 
Thames-street, Watling-street and Wormwood-street : while 
sinilarly suspended gas lamps will be used т Arthur-street 
East, Cannon-street (eastern end), Fish-street-hill, Fleet-street, 
Golden-lane, Lower Thames-street, Monument-street, and 
Queen-street (from Queen. Victoria-street to Cheapside). It 
is interesting to note that the Corporation are able to do this 
under special powers conferred by an Act in 1900. They are 
one of the few Corporations possessing such powers. 
р" Postal Underground Railways.— The most Interesting por- 
tion of the annual report of the London Traffic Branch of the 
Board of Trade is that dealing with a proposal for transmitting 
mails in London by pneumatic tube or electric railway. А 
committee of the Post Office which has been considering the 
subject recommend electric railways in tubes 71 ft. in diameter, 
Time Saving Device on Tube Railway Lifts.—It is stated laid in the London clay and accommodating two tracks of 2 ft. 
that a new automatic starting device for lifts. which takes the | gauge. They are in favour of motor waggons, having each pair 
place of the ordinary controller, has just been put into opera- of wheels fitted with a motor designed to develop a maximum 
tion at Piccadilly-cireus Tube@Station. It is the first of its | Speed of about 35 nules an hour, in preference to locomotives 
kind that has been tried in Lendon, and its operation is said to and trailers. The cars will carry no operators, but will be 
be satisfactory. The action of closing the lift gate operates controlled automatically from the stations. It is hoped that 
the starter and the lift begins to move. This reduces any wait- | the line will have a capacity of 36,000 bags an hour. They 
ing for the controller key io be inserted. At a station like | propose in the first instance a line 61 miles long, starting at the 
Piecadillv-cireus, where there are eight lifts, a time-saving astern District Office in Whitecliapel-road, and passing via 
device of this kind will, it is claimed, enable three additional | biverpool-street station to the General Post Office and thence 
lift trips per hour to be run. Other lifts on the system wil] | Và Mount Pleasant, the Western Central District Office in New 
shortly be fitted with this device, and the first stations to be so | Oxford-street. and the Western District and Parcel Offices in 
equipped will be Highgate and Oxford-circus. All that is now Wimpole-strect to Paddington Station. The cost of construc- 
wanted is another automatic arrangement which will cause the | Поп 1s estimated at £515,000, and it is considered that the line 
lifts to reach the bottom of their run so that their passengers | Would be amply justified on grounds of economy alone. When 
| experience has been obtained of the new service, if is sugeested 


serapping inefficient. plant. 
eo 9—«9»——————— ———— — 


Trieste- Alexandria Cable.—1t is announced that a company, 
with a capital of 10,400,000 fr., is being formed by the Austrian 


Felten & Guilleaume Co. for the laving and werking of a sub- 
marine cable between Trieste and Alexandria. 


Electricity Meter approved by the Board of Trade.— The 
Board of Trade have approved the construction and pattern of 
the meter (for the measurement of electrical quantity when 
supplied on the constant pressure c.c. system) deposited by the 
Electrical Apparatus Co. (Ltd.), and known as the 1.А.С. 
ampere-hour meter, provided that the meter be constructed 
and fixed as described in the specifications and drawings dated 


Nov. 28, 1911 and numbered И. 14815. 


Fires in the City of London.-- The annual report for 1910 
of the Acting Electrical Engineer of the Corporation, Mr. H. R. 
Mott, to the Streets Committee of the City of London, states 
that 19 fires in the City durmg the vear were of supposed elec- 
trical origin. Of these fires 11 were of such a trifling nature 
that they could scarcely be called fires, no damage being done 
to the building, while four would not have occurred had the 
wires been in tubing iastead of wood casing. Of the three 
serious fires attributed to electricity, one was of doubtful origin, 
the cause in the second was unknow n and one was due to a short- 
circuit ina battery of accumulators. 

The Electric Equipment of Penrhyn Quarries.— According 
to our local contemporaries, steps are being taken to equip 
these quarries electrically, and т all probability the energy will 
be supplied by the North Wales Power Co. Plans have been 
prepared for the construction of four sheds to contain sawing 
and slate-dressing machinery, and the work will be taken in 
hand forthwith. Two powerful cablewavs are m course of 
manufacture for the purpose of spanning " The Malakoff,” and 


the question of drilling by à combination of air and electrical 


energy is being considered. It is expected that the new de- 


velopments will be well in hand by next spring. 


can catch a train with the minimum of waiting. 
Cable In pios and Repairs. that considerable extensions should be undertaken, beginning 
d Date of Interruption. Date of Repair. with a direct line from the G.P.O. to the Western Central Dis- 
Assab —Porim маманнын. July 8, 1909 .. = trict Office, and thence to the South-Western District Office, 
ia—Palura .............. May 26,1910 ... — and followed in order bv a loop line from Mount Pleasant to 
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Cape St. dines к И М Toni pi D o In Euston Station, the North-Western District Office, Kine's 
Cross and St. Pancras Stations, and back to Mount Pleasant, 


s aramaribo-Cnyenne......... Nov.18, 1911 ... — 
aigon—Pontiauak ............ Nov. 24, 1911 .. RM a line from the G.P.O. to Caunon-street and London Dridge 
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Stations, the South-Eastern District Office. the South-Eastern 
Parcel Office; and the South-Western Discriec Office. and finally 
а line from Mount Pleasant to the Northern District Oftice. It 


is hoped in this way to suppress 1.000 vehicies making five or | 


six journeys a dav and thus to relieve the present congestion 
on the streets to ihat extent. 


The late Mr. Е. Ristori.— We regret to learn that the widow 
and young daughter of the late Mr. E. Ristori, who it will be 
remembered died on May 21st last, have been left entirely unpro- 
vided for, owing to the deceased's business not having been 
very prosperous during the last few years of his life. Mr. 
Ristori was a man of very considerable attainments and was 
well known in industrial and scientific circles. Among his 
other interests, he was the founder of the aluminium industry 
in this country, was closely associated with the introduction 
and use of smokeless powder, and was one of the pioneers in 
the industrial manufacture of calcium carbide. Не also took 
a leading part in the development of the water-power resources 
of the country, and in the application of the electric furnace 
to the production of steel and ferro alloys. It has been sug- 
gested that many of Mr. Ristori’s friends and acquaintances 
would be glad to assist his widow and child in their difficulties, 
and a fund for this purpose has therefore been opened. Con- 
tributions should be sent to Parr's Bank, 52, Threadneedle- 
street, London, E.C. 

A New Electro-plating Process.— Wlule depositing one 
metal upon another metal surface has been а well-known pro- 
cess for many vears, and one widely used commercially, the 
process of depositing a sheet of metal on china, glass, celluloid 
or other non-conducting substances of this class has been one 
hedged round with difficulties which have not even up to the 
present time been wholly overcome. Yesterday we had the 
pleasure of inspecting a process by which these difficulties are 
said to be avoided, and the results certainly seem satisfactory, 
though the details by which thev are obtained are, as usual on 
such occasions, shrouded in some mvstery. Briefly the pro- 
cedure seems to be as follows: The article to be plated, say, a 
china tea pot, has its surface roughened by a sand Bet audi ls 
then painted with a paste consisting of a mixture of the 
chloride, or other salt, of the metal to be deposited and 
hydrofluoric acid. This mixture is said to form what may be 
termed a preparative surface on which metal can be deposited 
from an electrolytic bath by the usual means. In this way a 
thick plate of metal 1s obtained which can be polished and 
worked, while at the same time it considerably increases the 
strength of the china interior, This arrangement, it is claimed, 
also makes the cold galvanising of such articles as screws, 
chains and other machine parts possible at a much less cost 
than the present hot process. "The invention 1s due to Messrs. 
P. and Q. Marino, and is being developed in this country by 
the Harvey Electro-Chemical Co., of Laurence Pountney- hill, 


London, Е.С. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— ye 

Dr. C. V. Drysdale contributes an article on “ The Weston Sya- 
chroscope.”’ 

Messrs. С. A. Jolley and A. F. Burgess conclude their article 


entitled “ The Experimental Determination of the Inductance oi 


Linear Conductors." 

Mr. E. Reinhard contributes an article entitled “ The Opening up 
of the Amazon District by Wireless Telegraphy between Para and 
Lima." 

At the meeting of the Institution of Electrical Engineers last night 
Dr. В. Pohl read a Paper on ' ` Notes on National and International 
Standards for Electrical Machinery.’ 

We give an account of the discussion on Мг. В. Rankin's Paper on 

‘Automatic Reversible Battery Boosters.” which his been read 
before the Institution both in London and in Manchester, 

An abstract will be found on another page of Prof. W. M. Thorn- 
ton's addresss to the Newcastle Branch of the Institution of Mining 
Electrical Engineers. 

Mr. $. Г. В. Price's address to the Dublin Local Section of the 
Institution of Electrical Engineers dealt with heating and cooking 
by electricity.] 
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| Ve analvse the accounts of the various underground electric 
m ays of London. 

The application of condensers so that low voltage metal filament 
lamps can be used on high-voltage alternating-current circuits ig 
discussed elsewhere in this issue. 
| The new Articles of Association of the Institution of Electrical 

] 


| 


А] 


engineers have been discussed by the Glasgow Local Section. 

Birmingham Justices have made regulations in regard to the elec- 
tric lighting of theatres and other places of amusement. 

In the House of Commons on Tuesday the Postmaster-General 
announced various reforms in connection with the Postal Telegraph 
service, 

An interesting report of the special Committee of the London 
Chamber of Commerce on '' Peaceful’ Picketing is abstracted. 

The report of the Committee of Medical Officers appointed to 
inquire into telephonists’ conditions of working appears elsewhere. 


OBITUARY. 


JAMES FREDERICK Harr.—We regret to record the death of Mr. 
James Frederick Hall. which occurred on Sunday last at the age of 
60, From his earliest days until the time of his death the deceased 
was associated with the firm of Messrs. W. T. Henlev's Telegraph 
Works, entering the service of the late Mr. Henley as long ayo as 
1865. For many years and at the time of his death he was the chief 
of the electrical department of the firm. in which capacity his ser- 
vices were highly valued. Не played the principal part in laying 
many submarine cables, especially in South America and Canada. 


PERSONAL NOTES. 


Mr. Philip Monson, М.1.Е.Е.. his atendered his resignation as 
lighting engineer to Kensington Borough Council owing to а break- 
down т health. 

Mr. V. Lindop, general manager of the River Plate Electricity Co., 
recently left Argentina for а business trip to England. 

Mr. J. Н. Woodward (of Preece. Cardew & Snell), who his been in 
Argentina for some weeks in connection with the River Plate Elec- 
tricity Co.'s extensions, the Monte Video water works, &c., has now 
returned to England. 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the position of chief assistant to the 
professor of electrical engineering at the City and Guilds Technical 
College. Finsbury. Salary £250, rising to £300 Грег annum. Appli- 
cations to the principal, Prof. Silvanus P. Thompson, Leonard- 
street. Finsbury. London, Е.С. See also an advertisement. 

A shift engineer. with mechanical and boiler house experience. is 
wanted in the Glasgow district to take charge of an eight-hour shift. 
Commencing salary £50. See advertisement. 


Applications are invited for the post of log book keeper at Stepney 
(London) Borough Councils electricity works. Applicants must 
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have experience of taking readings and voltage reguletions on three- 
wire d.c. and h.t. a.c. switehboards. Salary 25s. per week. Applica- 
tions to the engineer and manager. Mr. W. С. P. Tapper, 27, Osborn- 
street, Whitechapel. E., by first post Dec. 13. See advertisement. 

Walsall Corporation require a working engineer to take charge of 
electric motors and sewage pumping plant. Salary £2 per week. 
Applications to Town Clerk by Dec. 11. 

A lecturer on phvsics is required at the Heriot-Watt College, 
Edinburgh. агу £250. rising by annual increments of £25 to £300. 
Applications to the Clerk. 20, York-place. Edinburgh. by 23rd inst. 

Тһе Council of Hartley Univer-ity College. Southampton. require 
а lecturer in engineering. оту £150 per annum. ‘Applications 
to the Principal by Jan. 1. 


the Davy-Faraday Research Laboratory of the Royal Institution. 
Applications to the Assistant Secretary, Royal Institution, Albe- 
matle-street, London, W. See advertisement. 

There is a vacancy for a premium pupil at Watford electricity 
works. Applications to the chief electrical engineer. See adver- 
tiscment. 

A foreman is wanted for a smu} shop meaufacturing electric 
motors up to 30H.p. Applications to the Works Manager, Loco- 
motive Works. L. & Y. Railway, Horwich, Lancs., by Dec. 14. See 


A mechanician or philoscplical instrument miker is required for 
also an advertisement. 
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The Managers of the Poplar and Stepney District Sick Asylum 
require a mechanical engineer, with knowledge of electrical engineer- 
ing, Salary £140, rising to £150. Forms from the Clerk to the 
Managers, Devons-road, Bromley-by- Bow. London. E. Applica- 
tions by Dec. 12. 

The Federal Public Service Commissioners. Melbourne, reqnire an 
assistant electrical engineer in the Postmaster-General's. Depart- 
ment. Salary trom £520 to £600 per annum. Applications by 
Feb. 1, 1912. 

The A.E.G. Electric Со. (Ltd.), 133-135. Oxford. street. London, 
W.C., advertise for an electrical engineer with knowledge of German 


and experience in modern power works. 


Mr. 8. J. Hollinrake. of Hebden Bridge. has been appointed resi- 


dent electrical engineer аё Bispham. 
Dr. Bernard Hodgson, of Armstrong College. has been appointed 
nssistant lecturer in physics at the University of Bristol. 


INSTITUTIONS AND SOCIETIES. 


Royal Institution.—At a general meeting of this Institution, held 
on Monday afternoon. Sir James Crichton Browne. treasurer and 
vice-president, in the chair, Prof. W. C. Brogger (Christiania), Geh. 
Rath Prof. T. Curtius ( Berlin), Prof. P. A. Guye (Geneva). and Geh. 
Reyiersrung Rath Prof. H. Rubens (Berlin) were elected honorary 
members of the Institution. The special thanks of the members 
were returned to Mr. D. J. Blaikley for presenting to the Institution 
from the bequest of the late Miss J. Barnard. and at her express 
wish. a large volume of Faraday's containing engravings, portreits. 
and letters. The chairman announced that the managers at their 
meeting held that day had appointed Mr. W. Bateson, M.D., F.R.S.. 
Fullerian professor of physiology for a term of three years. 

The following are among the lecture arrangements af the Institu. 
tion before Easter 1912: Dr. P. Chalmers Mitchell, a Christmas 
course of six illustrated lectures on " The Childhood of Animals.” 
adapted to a juvenile auditory. Prof. E. G. Coker. two lectures on 
“ Optical Determination of Stress and Some Applications to En- 
gineering Problems." Prof. А. М. Worthington. F.R.S.. two 
experimentally illustrated lectures on * The Phenomena of Splashes.” 
Sir J. J. Thomson, F.R.S.. six lectures on “ Molecular Physies.” 
The Friday evening meetings will commence on January 19th, when 
Sir James Dewar, F.R.S., will deliver a discourse on "' Heat Pro- 
blems. Succeeding discourses will probably be given by Prof. B. 
Hopkinson. F.R.S.. Dr. J. А. Harker. F.R.S., Мг. С. К. B. Elphin- 
stone, Dr. W. J. S. Lockyer, Mr. F. Noddy and Sir J. J. Thomson, 
F.R.5. 

Physical Society's Annual Exhibition.— This exhibition, which is to 
be held on Tuesday, the 19th inst.. at the Imperial College of Science, 
South Kensington. will be open in both the afternoon (from 3 to 
6 p.m.) and in the evening (from 7 to 10 p.m.) Prof. the Hon. В. J. 
Strutt, F.R.S., will give a discourse at 4:30 p.m.. and again at 8 p.m.. 
on " Electric Discharge and the Luminosity which Survives It." 
Some 30 firms will be exhibiting. We understand that invitations 
hive been given to the Institution of Electrical Engineers, the 
Faraday Society, the Optical Society and the Röntgen Society. 
Admission in all cases will be by ticket only. and therefore members 
of the societies just mentioned (including also the Physical Society) 
desiring to attend the exhibition should apply to the secretary of the 
society to which they belong. 

Northampton Polytechnic Institute, Clerkenwell.— The Annual 
Prize Distribution and Students’ Conversazione of this Institution 
will be held to-day at 6:30 p.m.. when Sir W. Н. White, K.C.B.. 
F.R.S., late chief instructor to the Admiralty, will distribute the 
prizes and certificates, and the proceedings will probably be of inte- 
rest outside the walls of the Institute. The conversazione for mem- 
bers and students will be continued to-morrow from 6:30 to 11 p.m.. 
when the building will be thrown open to the whole of the members 


and students and their friends. 


EDUCATIONAL NOTICES. 


King’s College (University of London).—1n the Faculty of Engi- 
neering a special advanced course of lectures has been arranged. = 

Мг. W. H. Patchell will deliver a course of lectures on ©“ The Appli- 
cation of Electric Power to Mines and Heavy Industries " on Mondays, 
at 6:30 p.m., commencing Jan. 15. Further particulars from the Secre- 
tary, King's College, Strand, W.C. 

Proposed Brighton University.—4A public meeting has been called 
for Dec. 12 by the Mayor in order to consider the ргороза ко esta- 
blish a University or University College in the town. 


ARRANGEMENTS FOR THE WEEE. 
FRIDAY, December 8th (to-day). 
ROYAL ASTRONOMICAL SoctETY. 
5 p.m. Meeting at Burlington House. Paper on “The New *Syn- 
ehronome^ Astronomical Regulator." by Mr. В. Hope-Jones, 
RovAL AUTOMOBILE CLUB. 
9 p.m. Meeting at the Club House. Pall Mall, S.W. Paper on 
“London to Brighton in 4) minutes by Electric Train,” by 
Mr. Philip Dawson. 
SATURDAY, December 9th. 
BIRMINGHAM AND DisriucT ELECTRIC CLER. 

7 рт. Annual General Meeting at the Colonnade Hotel, New- 

street, Birmingham. 
MONDAY. December 11th. 
Institution oF Post OFFICE ELECTRICAL ENGINEERS. 

Spm. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment. Paper on © Distribution by means of Parallel 
Cubl^3," by Мг. E. A. Pink. 

GRADUATES’ ASSOCIATION OF THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
8 p.m. Mecting at Storey’s Gate. Paper on “ Printing Presses and 
Kindred Machines.” by Mr. В. H. Briggs. 
TUESDAY, December 12th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

7:30 p.m. Meeting at the Physical Laboratory, University, 
Manchester. Paper on “ Heat Conductivity in Electrical 
Machinery," by Messrs. Miles Walker and H. D. Symons, 

INSTITUTION oF Суп, ENGINEERS. 
8 p.m. Meeting at Great George-street, Westminster. Paper: 
“ Experiments on the Strength and Fatigue Properties. of 
Welded Joints in Iron and Steel,” by Dr. T. E. Stanton and 
J. В. Pannell. 
WEDNESDAY, December 13th. 
BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:20 рт. Meeting at the Technical School, Sutfolk-street. Papers 
on © Automatic Starting of Asynchronous Motors," by Мг. N. 
Pensabene-Peroz : and “Some Notes on the Circle Diagram.” 
by Mr. T. Е. Wall... There will also be an Oseillograph Demon. 
stration of the above Starting Apparatus and а Demonstration 
by Prof. Kapp of a Magnetic Apparatus for Testing the En- 
durance of Metals under often repeated Stress. 

JUNIOR INSTITUTION OF ENGINEERS. 

$ p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment. Lecture on " Steel. Specifications. considered 
Commercially,” Бу Major Н. B. Strange, К.А. 

| ASSOCIATION OF ENGIN EERS-IN- CHARGE, 

Spam. Meeting at St. Bride's Institute, Bride-lane, Fleet-street. 
Paper on ^ Methods of dealing with Losses in Steam Plant due 
to Condensation.” by Messrs. G. and J. В. Wilkinson. 

THURSDAY, December 14th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
Spon. Meeting at Vietoria Embankment. Paper on " Residence 
Таги, by Mr. А. H. Seabrook. 
DUBLIN SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

Spam. Meeting at the New Royal College of Science. Merrion- 
street. Paper on " Small Electricity Supply Undertakings,” 
by Mr. P. L. Spalding. 

BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS. 
Meeting at the Grand Hotel, Colmore-row. Paper on” Electro- 
Magnetism: A New Theory. ру Мг. В. Berry. 
PRIDAY, December 15th 
INSTITUTION OF MECHANICAL ENGINEERS. 

Spm. Meeting at Ntoroy s Gate. Paper оп Double Cutting and 
High-speed Planing Machines," by Mr. J. H. Wicksteed. 
Adjourned Discussion. 

ELeCTRO- HARMONIC SOCIETY. 
Spm. Smoking Concert in the King’s Hall, Holborn Restaurant. 
SATURDAY, December 16t^ 
ASSOCIATION OF MINING ELECTRICAL ENGINEERS. 

б p.m. Meeting at th» Lesser Town Hall. Pontypridd. Lecture on 

* Tne Tnreatened Shortage of Coal,” by Mr. S. F. Walker. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. Leaf. 
The following orders have been issued for the current week :— 
Monday, December Lith. “A” Company.— Technical work, Musketry 
Instruction (Standard ests). 7 to 10 p.m. j 
Tuesday. December 12th. * B " Company.— Lecture, Technical work and 
Musketry Instruction (Standard Tests). 7 to 10 pm. 
M ednesday. December 13th. Gymnastie Classes, 7 to 10 p.m. 
Thursday, December. Mth. ЄС? Company.—Lecture, Technical work 
Musketry Instruction (Standard Tests), 7 to 10 p.m. | 
Friday. December 15th," D" Company.—Lecture. Technical work, Mus- 
ketry Instruction (Standard Tests), 7 to 10 p.m. 
URGENT.—AH members of the Corps are requested to attend Head- 
quarters on thoir Company night to sign Association Form 20, recent! 
received from the County of London Association. | i 
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THE UNDERGROUND RAILWAYS OF LONDON. 


Although the change tioni year to year in the records of the 


figure, which is arrived at by consolidating those for the 
" Tubes " set out in the three following columns. 
noticed that the Great Northern, 


It will be 


Piccadilly & Brompton 


s 7? Ыы Da M 3]: р * М м, z 
underground railways of London is of necessity slight, our Tube " appears to have been operated much more economi 


annual analysis of the accounts of tliese companies should 


cally than the other two in the past, and the figures for the 


prove of interest as indicating the directions in which progress consolidated * Tubes" are now approaching those of the above- 
13 being made. Оп the present occasion an interesting feature mentioned tube. As the London Electric Railways purchase 


is that the records of the Baker Street & Waterloo. the Great 
Northern, Piccadilly & Brompton, and the Charing Cross, 
Euston & Hampstead Railways are no longer issued sepa- 


rately, being consolidated in the accounts of the London | &XPenses. 


Electric Bail av Co. 


We give herewith our customary analysis for the 12 months 
ended June 30, 1911 (a period covered by two half-vearly 


their electrical energy from the Lot's-road power station, the 
price for current includes capital charges, and allowance for 
this must be made т comparisons with the other generating 


We are pleased to notice that a small increase is again shown 
. ay * 7 эу, . 1 . 
in the trafie on the Great Northern & City Railway. This 
railway a vear or two ago felt the competition of the tramways 


reports of the directors), with certain figures relating | very severely, a considerable decrease being. shown in the 


to the previous period of 12 months, 


parison. Table 11. contains general 
statistics and particulars of the cost 
of operation of the Central London 
Railway, City & South London Rail- 
хау, the London Electric. Railwavs 
and the Great Northern & City Rail- 
way. Some particulars are also given 
of the results obtained on the Bakerloo 
and other “ Tubes " mentioned above 
for the year ended June 30, 1910, so 
that the effect of the consolidation of 
these records in the London Electric 
Railway Co.'s accounts can be seen. 
The car-mile is taken as the basis of 
comparison as in previous years; 
whilst the figures for the Metropolitan 
District and. the Metropolitan Rail- 
ways respectively are set out in Table 
I. herewith, owing to the traffic on 
these railways being of a more coniplex 
nature than that of the railways in 
Table II. 

In general it will be noticed that 
there has been a decided increase in 
the number of passengers carried, 
except in the case of the Central 
London Railway, which last-mentioned 
line 1s, of course, largely affected by 
the popularity of the annual exhibi- 
tions at Shepherd’s Bush. The decline 
in traffic on the present occasion on 
the Central London line is only small, 
but it must be remembered that 
penny fares were in full operation 
throughout the period in question, so 
that a considerable increase in the 
number of ordinary passengers was to 
have been expected. The number of 
passengers per car-mile shows an in- 
crease, but the average receipts per 
passenger have fallen slightly; but 
as the balance is a little larger than 
last year the results are not by any 
means unsatisfactorv. Тре extension 
of this railway to Liverpool-street in 
the near future should have consider- 
able effect on its prosperity. 

The increase of nearly 2,000,000 
passengers on the City & South London 
Railway is very gratifying. This line is 
still one of the most economically oper- 
ated, and the total working expenses 

of 2874. per car-mile are noteworthy. 

lt is interesting to notice т connec- 
tion with the London Electric. Rail- 
ways that the total working expenses 
per car-mile show a small reduction 
compared with the previous year’s 


— 


V — — 


80 as to facilitate com- | number of passengers carried ; 


METROPOLITAN DISTRICT Pu WAY. 


12 months, | 12 months, 12 months | 12 months, 
Items. June, 1910-11. | June, 1909-10. unes 10-11... une. 09-10. 
Miles [E route worked over ......... З 282 | yin 148 
Foreign lines worked over (miles)... 26 5 265 242 Е ee ae 
Capital НЫ (total) .. .... £12,541,504 £12,221,003 £15,263,058 |£15,134,067 
Total No. of cars (e.cc. 12 elec. locos. ) 20 9 5 | " : 
Average seating capacity ..... o2 52 eam pa-s. train mileage 
I. Сат. miles, Dist. cars on Dist. Ry. 12,786,738 11,933,282 | 392,463 371,326 
П. Саг- mileage, Dist. cars on joint _ | mE 
and foreign lines ............... | 6,929,616 6,365,058 ‚ Elec. pass. |train mileage 
СИ. Total car-mileage by Dist. cars — 19,716,354 18,208,310 (9,119,027 |. 3,294,704 
IV. Car-mile., other Cos’ on Dist.Ry. 1,211,770 1,178,271 b ou | 
V. Total car-mile. on Dist. Ку. ... 13,998,508 13,111,553 Goods trajin mileage - 
V]. "Го саг-шйе., Dist.and foreign 231,243 192,836 
ears on Dist. Ву. and Бу Dist. ORO €— 
cars on joint and Mods lines 20,928, 12 0,476,6 | 
Number of рее i TT 77,091,768 10,082,714 103,411,878,101,183,321 
Number of passengers per car mile M s ! 
(based on car-mileage, No. V.).. (2 S (094 PEE Е 
б Tot: d, | Per car-mile. | Car- ` Total, Total, 
12 mths | l2mths l2mths mileage 12 months, . 12 months, 
June, | June, , June, | used as June, June, 
А 1910-11. 1910-11. 1909-10 — basis. 1 1910-11, 1909-10. 
Maintenance of Way and Works. £ P AS "| do от К = x я 
Salaries, office exp. and gen. supt.. | 1,343 ООЗ O02 ` | 2.115 2.563 
Main. and renewals of Perm'nt way 23.963; О 041 | | No. V.. 23,508 21,177 
Repairs to зил еее ини 9.059 | 017 015 © (аъохе | . күөн 
Repairs to stations, buildings, &c.. 15,64] 077 078 J j 24,623 | 26,966 
Total TID | 30.459 (37 ("SO 50,246 | 50,706 
Repairs and Renewals of Rolling : ME Я | | -—- кы се c ee 
Stock. | 
Salaries, oflice exp. and gen. вар.... |,741| 002 | 0:02 IV Мо. 809 699 
Repairs and renewal of cars ......... 42,146 | 051 0:54 4d 26.592 23,987 _ 
Total ee ee ee . оз оов кук iie aiia 43,887 0753 | (Y 96. | 27.701 21,086 
Electric Train Working. в 2d EET ы: "à ==. ——— 
Elec. current and generating ехр. | | | | Loco. and | Loco. and 
(inc. interest on power house) ... 114,477 | 1:3] , 143 | No. VI. ; generating | generating 
Wages of trainmen ...............- | 36,5231 | 045 | 045 expenses ! expenses 
Car cleaning, depót expenses and | | | No.III. апе ашса 
running SLOFOS- а eese Ed ceases ' 5,823 | 0:07 | 0:07 | ) cleaning. | cleaning 
ГОРЕ riero T" 156, $31 | . | 2-(4) | 14" | 135,898 _ 
Traffic Expenses. а. ое. з uE da = 
Salaries and wages | ............. eee 31.138 | 0:53 ; 054 | Д 79.453 | 82.572 
Fuel, light, water and gen. stores... 5,656 ^ (10 ; OL | 7,107 ` ‚585 
Clothing РУТИТЕ ТУЯ 911 Que 002 «No. V. 1.358 | 2,407 
Printing, stationery, billposting,&e. 7,308 | 012 | 0:15 0060526. __ 6,512 
йз о let legas 45,1103. (077 , Оз? (0 94,774 | 90,036 - 
Sundry Items. NN | ML =з ED 
General charges... .. 23,996 0:39 041 | | 37,186 | 35,154 
Law сһагкев& Parly. exp., Govt. duty, 1.821 (03 0:03 | . ANO! 2.925 
Compensation & retiring allowances | 2,020 Oud 0:10 '- No. V. 0.958 | 12,009 
Hates and taxes ....... еее senem, 34,012 0:59 | (56 | | 46,726 | 51,116 
Joint lines and stations expenses ... 6.01 2 011 | 0:15 7,146 | 9, 106 B 
ТОНИ ырынды dne te cp. ee! 65.018 116 $, 125 a" | 105,427 ` 110,910 — 
TOTAL WORKING EXPENSES ......... 364.348 0 (d | _ 424,176 | 429,556 | 
Deduct: Work done for other cos. | MU Lotus 29.532 
Less work done by other сов. GLOIN Ho 0 | pU Nis WE 
NET WORKING EXPENSES .......... 3)3333 520 540 | 395,815 | 393,974 
Revenue from passenger а ‚ 556.479 | 10-04 | 9:3 | .'. 640,598 626,250 
Revenue froin sundry receipts ......! косе о ;, 070 | No, V. 163,307 155.990 | 
TOTAL REVENUE ............ 627,97 à 1075 : 1058 | 803,905 | 782.215 
Balance sisian sese sto: wes | 324,613 | 556 : 5418 | ‚ 408,090 382,271 


but the present increase of over 


Table I. —General Data and Working Costa of the Р District and Metropolitan Railways. 


METROPOLITAN RAILWAY. 
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NOTES ON NATIONAL AND INTERNATIONAL STAN- 
DARDS FOR ELECTRICAL MACHINERY.* 


BY DR. ROBERT POHL. 


Summury.—The author urges the desirability of immediate revision of 
the British Standard Specification for electrical machinery, which he 
believes might have a beneficial effect on the British electrical industry. 
He discusses various features in the existing standards, and suggests 
alterations. The most important of these deal with the method of rating, 
the wearing depth of commutators. permissible temperature rise, the 


method of measuring the temperature rise, standard frequencies, out- 
puts and speeds. 


' Yn an industry progressing so rapidly as the manufacture of elec- 


trical machines. standard rules, even if quite satisfaetory at the date 
of issue. will not remain so for more than a few vears. Under these 
cireumstances it is natura! that criticism of the present rules and 
suggestions for a decisive advance in the direction of standardisation 
should have lately become more frequent. ‘The desired revision 
of the “ British Standards for Electrical Machinery ` issued by the 
Engineering Standards Committee in August, 1907 (Report No. 36) 
has possibly been deferred in view of the deliberations of the Inter- 
national Flectrotechnical Commission, which is turning its attention 
to the rating of machines. No doubt the ideal solution of the prob- 
lems involved would consist in the framing, and, what is more diffi- 
cult to achieve, the adoption of international rules for rating and 
testing. "There is, however, the important problem of standardising 
outputs and speeds, which would offer the greatest difficulties to 
international settlement, and which has already been approached by 
the British Standards of 1907. Further progress in this direction 
is highly desirable and urgent. and for this reason alone, if for no 
other. it would appear un justifiable to delay the promised revision of 
the British Standards because of the international deliberations. 

The scope of standards on electrical machinery may be said to be 
(1) classification of machines with definitions of the technical terms 
employed in such classification ; (2) the specification of the perform- 
ance to be expected from each elass ; (3) the formulation of definite 
testing metheds to he adopted in ascertaining the performance ; 
(4) the fixing of a limited number of standard voltages. frequencies, 
outputs and speeds. In so far as such standards tend to the pro- 
duction of high-class machinery and to the avoidance of disputes 
hetween eontracting parties. they are of inestimable benefit to the 
community, as users of machinery, as well as to the whole electrical 
industry. Further, if generally adopted, they must prove of im- 
mense value to the "manufacturer. They would enable him 
thoroughly to standardise his machines with consequent appreciable 
reduction in the cost of manufacture. The latter point can hardly 
be over-emphasised, and the degree in which this object has been 
attained bv any national standards may be taken as a measure of 
‘heir success or failure. Judging from this point of view. the British 
standards of 1904 to 1907. in contrast to the German * Normalien, ”’ 
an only be termed a complete failure. 

The following are probably the main reasons for this. In the first 
place, the British Standards are not comprehensive, many points of 
prime importance not having been touched upon. Secondly, and this 
is an important fact, they have practically remained a dead letter, 
because not many engineers even know of their existence, and very 
few indeed are conversant with their provisions. Reference to the 
standards, so far from being the rule, is an extremely rare occurrence. 
Obviously, the mere formulation by в committee, however repre- 
gentative and influential, of standards and the issue of these in print 
are under the existing conditions of the electrical industry not suffi- 
tient to make the standards effective. То this end they must be 
brought forcibly to the notice, not only of the manufacturer, but of 
the buver and user of machines. They should be fully discussed by 
this Institution, preferably in all its sections, before their final 
adoption, 

A further help would consist in the issue of a cheap and handy 
pocket edition for quick reference, which this Institution might sup- 
ply free to all its members. It would further be essential to secure 
adoption by the leading insurance companies and the Government 
Departments as far ав possible. If these and other suitable steps are 
take to force the attention of all concerned upon the standards, I 
feel convinced that an immediate change would come over our in- 
dustry. 5o long as British manufacturers are severely handicapped 
by having to build so large a proportion of their machines to special 
conditions, manufacture in really large quantities, with conse- 
quent reduction of labour and standing charges, as well as improved 
delivery, will remain impossible even to the largest firms. The 


result is that competition with Continental firms not similarly handi- 


ж Abstract of j Paper read before the Institution of Electrical Engineers 
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capped in their home market is only possible at unremunerative 
prices. In the numerous attempts to explain the striking prosperity 
of the large German firms as compared with the corresponding 
British industry, this most important point has usually been lost 
sight of. 

It might be objected, however, that complete standardisation will 
be a hindrance to the introduction of improvements, and thus inter- 
fere with the process of natural development. Such apprehension, 
however, is unfounded. so long as we confine oursevles to the fixing 
of standard outputs and performances, and refrain from the unfor- 
tunate and only slowly dying practice of specif ving the methods by 
which the desired results are to be obtained. So long as the chuice 
of wavs and means is left to the discretion of the specialist, the path 
is free both to advancement in detail and to entirely new methods. 

The following notes only deal with chief points likely to form the 
subject of a profitable discussion. 


I. RATING. 
Two methods of working are recognised by the committee, viz : 


(a) Continuous working, (b) intermittent working. The definitions 
adopted for both (a) and (5) are open to criticism. 

(a) Continuous Working.—A machine for continuous working is de- 
fined as one which can work continuously for 6 hours and conform to 
the prescribed tests, but this rating, as stated in a footnote, is not 
intended to apply to machines which have to run from week-end to 
week-end without а stop. This latter reservation and the restriction 
to a 6-hours' run are in my view unnecessary and only calculated to 
cause uneasiness, since modern machines, excepting those of very 
large size and static machinery, attain their final temperature prac- 
tically within 6 hours. 

I should suggest that the words “for 6 hours" be eliminated, and 
that the following definition be adopted : " The output of machines 
for continuous working shall be the output at which. with suitable 
attention. thev ean work continuously from week-end to week-end. 
Their suitability for this shall be proved by their passing the pre- 
scribed tests. 

(b) Intermittent Working.—1t is recognised that in the majority of 
cases the 1-Воиг rating leads to unnecessarily large motors. thet tho 
principle of short-time tests is wrong. that the rating shou!d depind 
on the load factor. and that suitable tests to conform with the 
specified load factor ought to be adopted. (1 have made definite 
suggestions in а recent Paper.* to which I wish to refer.) 

The following definition may be submitted: 7 The output of 
motors for intermittent. working shall be the output at which, with 
suitable attention, they can work from week-end to week-end inter- 
mittently with the specified load factor. Their suit vbility for this 
shall be proved by their passing the prescribed tests.” A definition 
of the term “load factor " is required. I further suggest that only 
three standard load factors be adopted—namley, 3. $ and 4. The 
load factor J is generally applicable to motors for lifts and for severe 
crane and hoist work; 1 for ordinary shop cranes (lifting and 
travelling), &c.; } for traversing and other light duty. 

II. NAME-PLATES. 

The present instructions under this heading appear to be quite 
satisfactory. 

III. CLASSIFICATION. 

The present classification of motors—open, protected, ventilated 
and totally enclosed—should apply to machines generally. The 
developments of the last few years have made it necessary to extend 
the list by the addition of flame-proof enclosed machines a8 used for 
mining purposes. 

IV. WEARING DEPTH ОЕ COMMUTATORS. 

The recommendations under this heading, especially those for the 
larger diameters, go considerably bevond what corresponds to good 
modern practice. The advent of carbon brushes and commutating 
poles, coupled with improvements in the mechanical design of com- 
mutators, have resulted in the fact that turning or grinding, except 
perhaps shortly after erection, has become altogether unnecessary. 
For these reasons leading consulting engineers and insurance com- 
panies specify as a rule much smaller figures than those of the 
standard specitication. A revision is therefore desirable, not only in 
the interest of the manufacturer exposed to international competi- 
tion, but also in order to save the purchaser useless expense. This is 
a subject essentially suitable for the consideration of the Inter- 
national Electrotechnical Commission. seeing that. so far as my 
knowledge goes. no other country has as yet adopted standards for 
the wearing depth of commutators. 

V. PERFORMANCE. 


Perhaps the most important points of any standard gpecification, 
those dealing with the'running qualities, haveonly been touched upon 
————— > о eee 


* “Journal” of the I.E.E., Vol. XLV., р. 216, 1910. 
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by the present standards, so far as temperature rise is concerned. We ! and alternating-current stator and rotor windings а more conserva- 


have to consider sparklessness, overload capacity, voltage regulation, 
elliciency and power factor, insulation and temperzture rise. 


(a) Sparklessness. — Ruling British practice requires stringent con- 
ditions on this point. I suggest tho following clause: * There shell 
be practice ly no sparking at the brushes of commutators or slip- 
rings at any load up to and including full load, and no injurious spark- 
ing at the specified overloads, and the position of the brushes, except 
where otherwise stated. shall remain fixed for all loads." 

There is no difficulty in complying with these conditions in modern 
machinery, and the corresponding clauses in the French, Belgian 


and German standards appear to be unduly lenient. 


(b) Overload Сарасйу.—А very striking discrepancy exists be- 
tween average British practice, which has adopted very large factors 
of safetv, and the French, Belgian and German standards. — The last- 
mentioned specify an overload capacity for generators, motors and 
rotary converters of 25 per cent. for 4 hour, and for motors, rotary 
converters and transformers of 40 per cent. for 3 minutes ; whilst 
according to the French and Belgian rules, it is 20 per cent. for a 
period equal to 1, and 1 respectively of the full-load run. Оп the 
other hand, British specitications generally ask for an overload capa- 
city of 25 per cent. for 2 hours and 50 per cent. for hour. Judged 
from this point of view onlv. British machines are on ап average 
20 per cent. larger in output than Continental machines made for the 
ваше nominal output end complying with the respective country's 
standard specification. 

In view of the fact (which is proved later on) that modern well- 
ventilated machines reach their final temperature after à compara- 
tively very short run, an overload of 2 hours’ duration is an unneces- 
sarily severe test for small and medium sizes when following upon 
a continuous гип. I suggest thet 25 per cent. for 1 hour and 100 per 
cent. momentarilv. be adopted for machines for continuous rating. 
and 25 per cent. for 5 minutes, 50 per cent. momentarily, for inter- 
mittently working machines. Generators should be capable of 
maintaining their full voltage up to 25 per cent. overload (15 per 
cent. in the German specification) when running at their full-load 
apeed, the power factor in the case of alternating-current generators 
being equal to the norma! power factor. 

(г) Voltage Regulation.—The voltage regulation of anv generator 
may be detined as the difference between the maximum and minimum 
pressure, stated as a percentage of the full-load pressure, which is 
obtained when gredually changing the load from full load to no load 
with constant speed and fixed position of regulators. This wider 
definition will include the case of compounded machines, where the 
maximum pressure may be found at any intermediate load. 

There appeirs to be no reason for departing from the present 
rules as to the regulation of alternators. 

Generators compounded for constant pressure at all loads should 
maintain this pressure within 2 per cent. and the voltage of over- 
compounded generators, for a rise in pressure from no load to full load 
not exceeding 10 per cent. of the no-load pressure, should not depart 
at апу load more than 3 per cent. from the ideal linear load charac- 


teristic. 

(d) Efficiency and Power Factor.—A clause fixing the loads for 
which the efficiency and power factor should normally be stated, and 
subsequently tested, is desirable. For the characterisation of the 
eficiency and power-factor curves under ordinary conditions the 
full-loed and helf-load figures are, in my opinion, suflicient. A 
regulation is further desirable stating bv which methed the efficiency 
ix to be ascertained. 1 suggest thet the measurement of the indi- 
vidual losses be edopted as the standard test, where not otherwise 
agreed upon, in view of its simplicity and of the ease and accuracy 
with which it cen be carricd out under almost any commercial 


conditions. 

(e) Insulation.—No  hvgroscopie materials such сз cotton and 
piper should be employed in electric machines unless they are 
thoroughly impregnated cither before or after winding. Ц is an 
open question whether the measurement of insuleticn resistance is of 
real value in addition to a flesh test. With regerd to the latter the 
rules should be kept as simple as possible. I suggest that all wind- 
ings for working pressures above 200 volts be flashed to earth with 
alternating current of twice the working pressure, but not less than 
1,500 volts ; windings for less than 200 volts with 1,000-volt alter- 
nating current. The pressure should be raised gradually for this 


Hash test and the full voltage be applied for 1 minute. 


(f) Temperature Rise.—There із an extreme diversity of view as to 
the highest permissible temperature rise. The investigations of the 
National Physical Laboratory on cotton-covered wire show that 
there is an ample margin of safety if we limit the highest internal 
temperature of field coils to 125°C. For direct-current armztures 
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tive reting is desire ble, in view of vibrations and high difiercnees of 
pressure between levers. Psugyest thst the rulesshould be framed in 
such а manner as to ensure thet the highest interna! temperature of 


| distributed windings will in no p*rt exceed 110 C. 


Before proceeding to consider this question further it is necessary 
to notice the highest temperature of the atmosphere for which stand- 
ard machines are intended to be suitable is given in the British 
standards as 25°C. (77 F.), whereas the German rules are based on an 
air temperature of 35 C. as à maximum. I strongly urge that the 
same figure—1i.e., 35 C.—be adopted as the basis for the British 
standards, chiefly in order to meet the requirements of the export 
trade. 

Next, as to measuring temperature rise," in the case of field coils 
average British practice, as distinguished from the * British Stand- 
ards," permits a rise of 70°F. to 75 F., or about 40°C., as measured 
bv thermometer on the surface of any stationary or moving coils. 

The present practice. however, of judging field coils from the tem- 
perature rise measured on the surface is not only unscientifie but 
тау be misleading to the point of danger, especially where forced 
ventilation is етр!оуе4. Moreover, so long as the surf»ce tempera- 
ture is made of foremost importance there is little inducement for 
manufacturers to intrcduce methods of design and ventilation lead- 
ing to а low temperature gradient inside the coil. In fect, the outer 
surface of coils is now frequently covered, not merely with thin taping 
which affords a desirable protection for motor work, but with quite 
an excessive amount of canvas, presspahn, leatheroid and string. 
This has a very decided effect on the internal temperature, but does 
not appreciably raise the temperature of the surface. The difference 
in the methods of testing for temperature rise also explains the 
difference in the design of field coils of German and British machines. 
The former emplov to a very large extent sub-divided and ventilated 
coils, which are very rarelv met with in this country. 

In view of these or similar considerations the Engineering Stand- 
ards Committee т 1907 followed the decision come to a few vears 
previously by the German Institution—viz., that the temperature 
of field coils shall be measured by the resistance method. The re- 
commendations of the British Standards relating to temperature 
tests hive, however, made practically no impression on the British 
electrical industry, and the resistance method is not adopted in more 
then perheps опе ezse in à hundred; and where it is specified ita 
spirit is frequently misunderstood, and à temperature rise of about 
40 C., usual for surface measurements, is specitied to be obtained by 
the resistance method. 

There is a twofold reason for this disappointing result. 
place, no doubt the standards are not sufficiently known. Secondly, 
however, we are driven to the conclusion that the resistance method, 
simple as it is to the professional tester, is yet too cumbersome and 
complicated in its application for the average engineer. It also pos- 
sesses inherent defects. As it requires the measurement of the 
resistance cold in addition to the warm resistance, definite con- 
clusions cannot be obtained from the state of the machine at the end 
of the test only, necessitating a second visit by the inspeeting engi- 
neer. Finally. this important fact must not be lost sight of : The 
resistance method furnishes after all only the mean temperature of 
the whole field circuit. and takes no account of the discrepancies in 
the temperature of individual coils. We are thus driven to the con- 
clusion that the resistance method, in spite of its almost universal 
official recommendation, represents by no means an ideal solution of 


In the first 


the problem. 
Į submit thet it is possible. without serious inconvenience to manu- 


facturers. to provide for a direct measurement of the internal tem- 
perature by meens of the thermometer. Dt is only necessarv to this 
end to wind into the fie'd coil et a point where the maximum tem- 
perature тау be expected g distance piece of wood or other insu- 
lating materis! enabling the subsequent insertion of a thermometer. 
Fig. I indicates the arrengement of the distance piece for Но! coils, 
The objection might be raised that one cennot with certainty pre- 


' dict et which point the highest temperature is likely to occur, but I 


submit that the test will be sufficiently accurate for practica! pur- 
poses if we provide for the measurement of the temperature at or 
near the centre of gravity of th? coil section at апу convenient point 
of the circumference of the coil. The temperature curves for the 
interior of field coils are so Het in the neighbourhood of the perk that 
no serious error will be introduced even if this point is not the 
theoretics! meximum. Nevertheless, to be quite safe we can take 
the possibility of such errors into account һу making a reasonable 
allowance for them in fixing the permissible temperature as meas- 
ured in this manner. In a series of testa carried out on coils as shown 
in Fig. 1 the internal thermometer registered in all cases в tempera- 
ture rise between 12 per cent. and 20 per cent. higher than was 


asccrteined by the resistance method. 
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The author next shows that there appears to be no justification for 
retaining the resistance method for distributed windings, the simple 
thermometer test being preferable from all points of view. 

The present rules provide for a 6-hour test for all rotating machines 
irrespective of size. It is well known, however, that very small 
machines may reach their final temperature within less than 1 hour. 
whilst large slow-speed generators and alternators require some- 
times more than 10 hours to reach a settled state. The solution of 
the difficulty seems to lie in the adoption of 2 rule similar in prin- 
ciple to that at present in force for the testing of transformers, which 
reads: “ They shall be run on load for a period sufficiently long to 
enable the transformer to attain such a temperature that the increase 
of temperature does not exceed 1°C. per hour." Ifosimilar rule were 
emploved for rotating machinery the duration of the run would cor- 
rectly depend on the time constant T of the machine——7.e., on the 

ti watt-hours stored per degree temperature rise Taubmit: how 

watts dissipated per degree temperature rise 
ever. that one gets near enough the final temperature rise in modern 
rotating machines if the temperature at the end of the run is still 
rising at the rate of 1°C. during the half hour. 

Fig. 2. giving the time required for well-ventilated machines to 
approach their final temperature, will perhaps be surprising to those 
not in intimate contact with modern developments. lt appears that 
under the suggested rule a 10-H.P. protected-type motor need only be 
tested for 2 hours, a 50 н.р. protected-type motor for 2] hours. and 
the error introduced by reducing the testing period to these low 
figures is less than 1°С. in both cases. Summarising. I suggest the 


. following rule: The duration of the full-load test shall be such that 


the temperature rise shall not increase by more than 2 per cent. 
during the last half hour of the run. In order to ascertain this, а 
thermometer fixed to a suitable stationary part of the machine shall 
be employed. As the duration for the test of very small machines 
would obviously become exceedingly short, it might perhaps be 
advisable to fix a minimum length of test of 2 hours. 

The foregoing considerations will now enable us to make definite 
suggestions on the permissible temperature rise, as ascertained by 
the specified tests. "This must be such as to ensure that in the in- 
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terior of field coils the actual temperature of 125°C., and in distri- 
buted windings 110°C., is not exceeded. The highest rise must, in 
consequence, not exceed 125—35=90°C. and 110—35— 75 C. re- 
spectively. For distributed windings, such as direct-current arma- 
tures, alternating-current stator and rotor coils, which must be 
measured by thermometer on the surface, an allowance must be 
made for the temperature drop in the outer insulation and in the 
interior of the coil. The sum of these is not likely to exceed 20°C. 
In addition we are to allow 5°C. to meet the discrepancy due to 
reducing the duration of the test, or a total of 25°C., leaving а rise 
of 50-С. In the case of field coils for direct-current machines and 
alternators if measured һу interne] thermometer the margin to be 
allowed consists of 10°C. possible error due to the thermometer not 
being placed at the point of highest temperature, and 5C. on ac- 
count of the reduced length of run. leaving a rise of 75°C. This is. 
in my view. a much safer specification thon the usual one of 40 C. 
rise meesured at the surface, and also sefer then the present recom- 
mendation of 60°C. measured bv resistence method. The develop- 
ment of such well-known meterials as asbestos and enamel-covered 
wires, which ere bound to become of great importance, might well 
be encoureged by allowing definite higher temperature rise where 
they are employed. Single-leaver windings of heavy copper strip, 
wound on edge. as largely emploved for commutating poles, and 
sometimes for alternator coils, would also be quite safe if one allowed 
а temperature rise of 15 C. as measured by thermometer on the sur- 
face, seeing that such coils possess an almost uniform temperature 
throughout. 

VI. STANDARDISATION OF PRESSURES AND FREQUENCIES, OUTPUTS, 

AND SPEEDS. 


(a) Pressures and Frequencies.—The resolutions adopted by the 


British Standards Committee fix the standard low pressures for 


direct and alternating-current generators at 115, 230, 460, 525 volts, 
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for motors at 110, 220, 440, 500 volts, the high pressures at 2.200, 
3.300, 6,600, 11.000 volts. and 2,000, 3,000, 6.000 and 10,000 re- 
spectively. In view of recent developments, and in order to sim- 
plify the standardisation of machines. it would be advisable to delete 
115 and 110 volts. retaining this voltage only for exciters, since the 
provision for 115/110-volt armatures in a series of standard direct- 
current machines leads to many difficulties due to the great length of 
the commutator. I also suggest the replacement of 525 and 500 
volts by 580 end 550 volts respectively, which are at least equally 
common pressures, and preferable in the interest of easy standardisa- 
tion. 

The standard frequeney for alternating-current work is 50 cycles, 
but " exception is made where the circumstances demand a lower fre- 
quency, in which case a standard of 25 periods per second shall be 
adopted.” It mey be questioned whether the latter recommende- 
tion of 25 eveles is still justified. For ordinary industriel purposes а 
25-cycle supply hes important disndvantages. e nd its adoption renders 
the standardisation of machinery appreciably more difficult. Cog- 
nisance might be taken of the fact, however, that the frequency of 40 
evcles Ваз been largely adopted for private installations, and that it 
is the standard of frequency of some of the largest supply gutho- 
rities in the country. It possesses the important distinction thst it is 
approximately the lowest periodicity at which metal filament lamps 
may be employed without discernible flicker, and it leads to higher 
power factors compared with 50-cycle circuits, especially where 
low-speed machinery has to be installed. 

From the manufacturer's point of view the provision for 40-cycle 
machines in connection with a system of standard 50-cycle motors 
and alternators would meet with no serious difficulty. 


(b) Outputs and Speeds.—The British Standards Committee took & 
very important and bold step in deciding upon a series of normal 
outputs and speeds for direct-current and alternating-current gene- 


Time in Hours and Degrees C. 


50 190 150 200 250 


Fia. 2.—HonsEÉ-PowER oF PROTECTED TYPE MOTOR. 


Curve E. Hours run for temperature rise of 1°С. in last ba!f-hour. 
„ Е. Difference between final temperature and tempe:ature after run for 
1-С. rise in last half-hour. 
Final temperature rise 50°C, 


rators up to 1,000 kw. and for motors up to 100 n.p. That there гте 
no such standards in the German “ Normalien ` is probably accounted 
for by the process of concentration in the German electrical industry, 
from which emerged à very small number of large firms strong 
enough to enforce their own standard outputs. 


The tables for direct-eurrent and alternating-current motors given 
in the standards of 1907 unfortunately contain only one speed for 
each standard output, and the output steps are. further. too big. 
These lists fail to satisfy the geatly varying requirements of the user. 

The author gives а table to illustrate the present recommendations 
for direct-current motors ; this shows the irregularity in the steps of 
output and speed, and consequently in the freme steps (В.Н.Р. 
x 1.000 r.p.m.). aud indicates the difficulties which would face а 
designer if he were toattempt laying out a systematic line of machines 
on the besis of the present recommendations. 

The output steps will natura!ly be smaller the larger the mechines. 
I therefore suggest that we decide on three classes of machines : 
namely. «та mechines. frame figure below 10; medium-<ize 
machines. frame figure between 10 and 750; and large machines, 
frame figure above 750; that we fix the output steps for each clas; 28 
follows : Small motors, output steps 100 per cent. to 50 per cent. ; 
medium-size motors, output steps 25 per cent.; large motors, 
standardisation of these may be left to manufacturers for the pre- 
sent, ав they are not made in quantities. 

The outputs suggested are as follows: Small motors, 1, 1. 2, 3. 5, 
71 H.P.; medium-size motors, 10, 121. 16, 20, 25. 32, 40, 50, 62. 80, 
100. 125. 160, 200, 250, 320 n.p. The standard outputs should he 
used in all cases both for direct-current and alternating-current 
machines, so that the figures impress themselves on the mind. The 
first line of standard speeds must 2130 be chosen with approximately 
constant steps. £o that equal frame steps are obtained, especially 
for the medium-size machines, The author proceeds to set out in 
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tables his suggestions as to the first line of standard speeds. The 
lista of standard speeds are then obtained by lowering the speed of the 
larger or raising the speed of the next smaller motors to that at which 
they are just capable of giving the respective standsrd output. The 
speed steps thus obtained will then be approximately equal to the 
frame steps. 

In the case of direct-current generators for 460 and 580 volts. 

complete lists are obtained from the previous tables by adopting the 
principle that the standard 440-volt motor armatures are again to be 
employed without alteration. To meke this possible the motor 
speed will have to be raised, which affects the outputs proportion- 
ately. 
Th» list of standard outputs for dircct-current motors may with 
advantage be adhered to for polvph:se motors for 50 eveles. И 
should zpply es fer as practicable to the stend:rd synchronous 
speeds cf 1.500, 1.000, 750. 600. 500, 428, 375, «е. 

In the case of 40 evcles the list of standerd outputs mev be mein- 
‘tained, at least for 211 medium size machines. Костя thet the step 
from 40 cycles to 50 cycles is 25 per cent., and this equals the output 
steps. we may изо the whole list of stendard 50-eycle machines and 


run them as 40-cvcle motors with correspondingly lower speed and | 


the next lower standard output. without any alteration except to the 
stator winding. The list of stand*rd motor outputs might also be 
adhercd to should it be found desirable in course of time to proceed 
to the stendardisation of tota!ly enclosed machines, traction and 
crane motors. 

For the standardisetion of alternators it will be desirable, instead 
of making new patterns throughout. to employ as far аз possible the 
mechanica! parts of the polyphas» motors. For this end other 
reasons, I suggest that the principe of 25 per cent. output steps be 
adhered to, and that the stand^rd outputs in kilovolt-amperes be as 
follows : 10, 124, 16, 20, 25. 32. 10, 50, 62, 80, 100, 125, 160, 200, 250, 
320, 400. 500 k.v.a. It will be seen thet these figures zre the same as 
the brake horse-power figures suggested for both direct-current and 
alterneting-current motors. This list would hold good for 50 as well 
as for 40-cycle machines, the same frames being employed. The 
standard polyphase alternators could, of course, be wound for single- 
phase, and in this case the list of outputs might again be left un- 
altered. 

The output list of three-phise transformers should be identical 
with that of polyphase alternators, so that the above figures are again 


applicable. 
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THE OPENING UP OF THE AMAZON DISTRICT BY 

WIRELESS TELEGRAPHY BETWEEN PARA AND LIMA. 
BY E. REINHARD. 

In spite of its enormous rubber resources, its many different 

kinds of wood and the fertility of its soil, the forest region of 


the Amazon and its tributaries 18 for the most part quite un- 
explored. This is a result of the difficulty of maintaining 


taining ordinary telegraph lines in the extensive uninhabited 
stretches of woodland, while the transport of materials to build 
the line in the first place gives rise to numberless complica- 
tions, owing to the impassability of the roads and the necessity 
of crossing rivers, swamps and mountains. Erecting the 
lines direct through the woods without clearing them is 
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‚ Рю. 1.—МАР OF THE AMAZON DISTRICT SHOWING THE WIRELESS AND 

CABLE STATIONS. 

‚ impossible, on account of the difficulties of transporting the 

‘necessary materials and the danger of heavy earths owing to 
contact with leaves and boughs. Further, in order to prevent 
severe breakdowns through falling trees, it is necessary to clear 
a road to a width of at least 50 metres on each side of the 


lines. The vegetation in this district is, further, so exuberant 


Fic. 2. — TRANSPORT OF A Woo 


communication in such districts, and is especially due to the 
want of a suitable system for transmitting news, the possibility 
of the interchange of intelligence being a most necessary con- 
dition for the development of commerce. 

Attempts have already been made at different times to link 
up certain parts of this district by means of ordinary telegraph 
lines, but these attempts have all been more or less unsuccessful. 

Apart from the impossibility of making a profit and 
the endless capital expenditure which such an arrangement 


would require, there is, further, the great difficulty of main- | 


DEN MAST THROUGH THE FOREST. 


‚ that, in spite even of this precaution, repeated clearing of the 
‚ twining plants, Папа and shrubs is necessary every six months, 
while birds’ nests have also to be removed from the wires at 
frequent intervals. For these reasons, and because daily 
inspection is also necessary, especially in the rainy season, 
when floods and earth movements give rise to constant trouble, 
the laying down of a road, or at least a path, is absolutely 
| necessary. The necessity of maintenance and insulation 
troubles also demand the presence of intermediate stations 


where the maintenance staff can live. Only by taking into 
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account all these conditions 1s 1t possible to erect a telegraph From the results which had been obtained with wireless. 
line, say 200 km. (124 miles) long, and to maintain it in | telegraphy in transmitting news during recent years, it 
working order. Tu appeared that this impassable district might be made accessible. 


Moreover the difficulties and the uncertainty of the work | by means of wireless telegraphy and by the erection of inter- 
increase considerably with the length of line. The further it | mediate stations. As far back as 1905 the views in technical 
extends from civilisation and the nearer it gets to trackless | circles as to the possibility of wireless telegraph transmission 


А 7 " : MP over forests were very pessimistic. "Trials undertaken by 
E. С 4 several companies under the same conditions in Brazil, 
ute between Manaos and Para, and in the'Congo, led to negative 

7 У ^» MERE | results. In spite of this, however, the Telefunken Co. was 


| entrusted by the Peruvian Government with the erection of two 

| trial stations in the worst parts of the forest region, with a view 

to finding out how far such equipment would be suitable for 

„-? the purpose. The most favourable places for these experiments, 

" d from the technical point of view, were spots on the Ucayli road 

D d called Via Central (Fig. 1), which forms a continuation of the 
ET railway line between Lima and Oroya, running thence to 
а. the partially navigable tributary of the Ucayli, and во to the 
Amazon. From Lima to Puerto Bermudez, a distance of 
500 km. (310 miles), there has been for several years an ordinary 
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R ee „== . telegraph line. The woodland section of this line—namely, 
ЕЕ Ҹу =x | over а distance of 250 km. (155 miles)—has, in spite of its 

/7 л м“ K- high cost of up-keep, been working very badly for the 
А \ |^ — reasons given above, and has been constantly under repair. 

/ | NS It was, therefore, decided to connect up Puerto Bermudez by 


means of wireless telegraphy with the settlement of Masisea, 
and thence to inaugurate a service of boats with the Iquitos 
district. The forest region lying between these two places 
is still unexplored and 1s inhabited by different Indian tribes, 
some of whom are friendly and some of whom are not, among 
‚ the latter being certain tribes having cannibalistic tendencies. 


E `» | Almost unheard-of difficulties had to be overcome by the 
| Telefunken Co.'s engineers. A year elapsed before the material 
was on site (Fig. 2). This time, however, was employed in 
| clearing а road and in carrying out other preliminary work. 
The fatiguing nature of the climate and various privations, 
especially the danger from malaria, imposed a great strain on 
the personnel and the assistants. Owing to these difficulties 
and the very simple engineering equipment at the disposal of 
| the workers, the two stations at Bermudez and Masisea were 
not completed until about the middle of 1906. After carrying 
out certain preliminary but interesting tests, the work was at 
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(а). З Towers 45 m. high. 


(b)Station building. 
(c9 Towers 20 m. high. 
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Fic. 3.—ANTENNA OF THE WIRELESS STATION MASISEA AND 
Pr. BERMUDEZ, PERU. 


Scale 1 : 2,000. 


and'sparsely inhabited districts the greater the difficulty, 
while its maintenance becomes absolutely impossible when the 
district is inhabited by unfriendly tribes. 

Such, then, was the condition of things whenFattempts were 
made in 1905 to connect the capital of this region, Lima, direct 
with the town of Iquitos, the headquarters of 
the rubber district, the distance between the 
two towns being 250 km. (155 miles). Iquitos 
18 of high importance for Peru on account of its 
favourable position, and the fact that it is a 
port whence sceamers connect the Amazon 
districts, Maramon and U cayali, direct with the 
Atlantic Ocean. Iquitos was, nevertheless, 
otherwise almost cut off from the outer world, 
as the quickest way of getting news between it 
and the coast towns of Peru was by a round- 
about way via the northern half of South 
America, Manaos, Para, Colon, Panama and 
Lima. Between Iquitos and Manaos there was, 
however, no cable connection, so that news 
could only be transmitted by steamers. Further. 
the cable laid in the Amazon region between 
Manaos and Para broke down almost daily, 
owing to the constant alterations in the river 
bed and the presence of floating trees, so that 
its reliability was almost as small as that of a 
line erected through the forest region. The 
cable steamer was always at work on repairs Fic. 4.—SENDER UsEep AT BERMUDEZ AND MASISEA IN 1905. 
and it was only possible by this means to keep 
the cable going at all. To get news from Iquitos to Lima by | Fig. 3. Three round towers of light construction and 45 
means of cable under the most favourable conditions took | metres (150 ft.) high form the apices of an equilateral triangle, 
& wcek, but generally the message was from twice to four times | with sides about 90 metres (300 ft.) long. The frame thus formed 
this period on the way. is used for supporting the copper wire antenna. Connection 


last finished, and by the beginning of 1907 regular wireless 
telegraphic communication was maintained over this extensive 
forest. district. 


The general arrangement of the two stations is shown in 
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is made from the station to the middle point of these wires, 
which are stretched over the triangle mentioned above. Thence 
the wires are spread out in a star shape, so that the whole of the 
umbrella arrangement thus formed has an area of 1 hectare 
(24 acres). The umbrella-shaped side surfaces are supported 
by auxiliary masts about 20 metres (65 ft.) high. The earthing 
device consists partly of wires radiating underground from the 
station house and partly of a copper wire network, which is 
immersed in the surface water. Inside the station are two 
oil engines, each of 5 H.P. capacity, one of which serves as a 
reserve in case the load is extra heavy. Both engines drive a 
dynamo for charging the accumulator battery, which has а 
pressure of 110 volts and a capacity of 9 amperes. These 
machines are also used for driving the double armature con- 
verter. The alternating current from this converter feeds 
two transformers with current at а pressure of 220 volts. 
"Thus а secondary voltage of 20,000 volts is obtained, and is 


Fic. 5.—RECEIVER USED AT BERMUDEZ AND MASISEA IN 1905. 


used for charging the E jars. The Braun oscillation 
circuit, consisting of a 'capacity of about 20,000 cm., an 
inductance and a divided spark-gap, is coupled fairly loosely 
with the antenna. The receiving apparatus, which can be 
connected to the antenna by means of a change-over switch, 
is arranged for acoustic reception. 

The first sending tests at once gave rise to insulation diffi- 
culties, owing to the extraordinary dampness of the climate. 
Apparatus containing impregnated wood soon broke down 
owing to the dampness, apart from the fact that the moisture 
In the wood itself led to short and shunt circuits being set up. 
Numerous insects, to whom paraffin insulation seemed to be a 
particular dainty, soon laid all the conductors bare, and this 
gave rise to very great dangers. Even the tinfoil covering of 
the Leyden jars was not exempt from the greediness of these 
animals, and the only way to protect the apparatus against 
them was to treat it with arsenic. Figs. 4 and 5 show some of 
the apparatus used. | 

(To be continued." 
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PROF. W. M. THORNTON’S ADDRESS TO THE NEW.- 
CASTLE BRANCH OF THE INSTITUTION OF 
MINING ELECTRICAL ENGINEERS.* 


The two most important questions which concern coal mining at 
the present time, and electricity in mining very largely, are the 
ultimate terms of the new Coal Mines Bill and the result of the Coa. 
Dust Commission now sitting. The latter is of vital interest to 
mining electrical engineers, for with coal dust suppressed and safe 
т every part of the mine electricity can be used without the least 
possibility of disaster, except where gas is present in large quantitica 
and in the high percentage required for explosive ignition. 

With regard to cables in dusty or богу mines, to be on the safe 

side armouring is advisable ; but, with coal dust absent, unarmoured 
cables would do equally well in cases where mechanical damage was 
not immediately possible. With regard to plant in general, and in 
view of the new facts relating to gas and coal dust given below, it 
cannot be too often said that a widening of our knowledge of the 
possibilities of accident is less than useless unless means are taken, 
by persuasion of those in authority, to face renewals or changes 
which make for certain safety. То regularise these efforts, the 
information regarding breakdowns and accidents collected by the 
Association two vears ago should be available in а convenient form 
for the use of members. 
The clause in the Coal Mines Bill which touches us most closely is 
the provision for the withdrawal of electricity where one-half of 1 per 
cent. of gas is present. What this would mean in practice is doubt- 
ful. for few, even amongst experienced men, would care to say by 
апу ordinary means of testing when this limit was reached. The 
advent of Mr. Ralph's new lamp[ promises to give certainty where 
before there has been only conjecture. Everyone, both manager 
and working miner, must fee! indebted to him for his attempt, which 
I personally have no doubt will eventually prove successful in mining 
practice, to measure quickly small local quantities of gas. The 
principle of its action is not new, and almost simultaneously a similar 
arrangement has been brought out ‘by Messrs. Philip & Steel for 
the detection of petrol in submarines; but it is in the perfection of 
adaptation of means to an end and Из suit ebility for the purposa 
thet I regard the Holmes-Ralph lamp as having more possibilities 
thon anything since the introduction of the Davy lamp in 1815. I 
hive worked with it for some weeks, using coal gas, under conditions 
stricter than апу likely to ocear in mining practice. The readings 
are remarkably constant unless the heater his been in a series of 
explosions. These seem to have the power of ehsnging the state of 
the surface т a manner thet prolonged heating in an atmosphere 
of gas and coal dust does not. This is а point thot must always be 
watched in research work, but is not likely to occur in practice. 

When the “ 4 per cent." clause was first proposed it was regarded 
as panic legislation. There were no records of such small percentages 
being dangerous. Two per cent. of pit gas was known to increase 
the risk of ignition of coal dust ; but the jump to 4 per cent. seemed 
too great to be justified. Mr. Ralph's invention gave at once a 
ready means of carrying out more rapidly than before a series of 
trials by which the critica! percentage at which coal dust ignitions 
began to be more rapidly accelerated could be experimentally 
determined. He very kindly lent me one of the detectors, and the 
following measurements were made on the lines of those demon- 
strated to the Association some two vears ago on the ignition of 
coa] dust by single flashes, but now in air containing small quantities 
of coal gas. It may be objected that pit gas was not used, but coal 
gas appears to be rather more sensitive to ignition, and, since the 
object was to obtain only à comparison of the effects of different 
percentages, it was used. The explosion chamber was that pre- 
viously used, but with a heater containing the platinum wire fixed 
inside it. Another was placed in the mixing reservoir. 

To produce a flash à measured current from a 480-volt direct- 
current supply was passed through non-inductive resistances and 
interrupted when desired by sliding a rod back so as to break an 
end-to-end contact in the middle of the box. The cloud of dust was 
obtained by blowing a single puff of air through the storage bottle 
into the explosion chamber. The air in the pressure vessel was 
mixed to } per cent. ог more with coal gas in the reservoir. Тһе air 


іп the pressure vessel being at a pressure of 2$ in. of mercury, and 


the heater in the explosion chamber showing the desired percentage 
of gas present, & cloud of dust was made and the switch was imme- 
diately opened. Below a certain current nothing happens beyond a 
slight dull yellow burning of dust in the arc. Sometimes this spread 
іп the box or ran towards one side; this is called a partial ignition, 
the rise of pressure being negligibly small. When the the ignition is во 


* Abstract. = О {Тнк ELECTRICIAN, Vol. LXVI., р. 823. 
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complete in the box that it travels out in flame and smoke from the ] centage low, but it does not appear from the curve that there is any 


exit tube it is called a full ignition. 

In the previous series it was found that a current of 4-5 amperes 
just failed to ignite а cloud of the coal dust then used. In the 
present case, using the finest unsifted screens dust, containing 26:5 
per cent. volatile matter, 65-5 per cent. fixed carbon, and 8 per cent. 
ash, out of 120 trials with 4-5 amperes broken and with no gas 
present there were eight full ignitions, or 6-7 per cent. Gas was then 
admitted, and the following observations made. Control runs with 
no gas present were taken from time to time and a longer run at the 
end. The indicator was calibrated in measured mixtures of coal 
gas and air. 

Table giving Percentag в of Ignition of Coa! Dust in Dense Clouds with 
| Small Percentages of Coal Gas Present. 


Percentage of gas present 0... 4... 1...1]...14... 2... 0 
Number of trials ............ 120... 130 ... 63... 50... 20... 15 ... 50 
Number of fullignitions... 8... 19...18...23...13... 15... 3 
Percentage of full ignitions 6-7... 15...27...46... 65... 100... 6 


Total number of trials, 418. 
These are shown in the accompanying curve, and the influence of 
gas in helping coal-dust ignition is evident at every stage. That it 
should have effect down to zero is unexpected, though not perhaps 
surprising. when it is considered that, however small a quantity is 
present, its combustion must add to the effect. It is as a carrier 
of the ignition beyond the arc between the separated particles of 
coal dust that the gas may act, for it seems to be a point worth 
further investigation that when the volume of the initial ignition 
reaches a certain limit, different no doubt for each kind of dust, full 
ignitions are more certain to occur. It is mostly a question of 


i 
l 


| 


Pere ntage of Full I jnitions. 


0:5 1% 15 2:0 
Percentage of Gas in Explosion Chamber, 


temperature and duration of flash, во far as the dust is concerned ; 
the exact part played by the gas is beyond the scope of the present 
investigation. 

The experiments were made with the same quality of dust through- 
out, from a supply kindly sent from the Огре pits by Mr. Stoker. 
It was found to be very necessary to do this in order to obtain 
regular results. It was also necessary to keep the current and the 
speed of break exactly the same throughout. In order to show in 
another way the influence of gas, the current was lowered until— 
at 3-3 amperes—no ignition occurred at break—that is, out of 50 
trials there were no full ignitions. With 14 per cent. of gas then 
admitted there were 15 full ignitions out of 30 trials, giving 50 per 
cent., and with 2 per cent. of gas out of 18 trials there were 14 full 
ignitions, or 77 per cent. The presence of a small percentage of gas 
is, therefore, able to cause an ignition of coal dust by a flash which 
itself would not ignite it, a point discussed by Prof. Galloway 30 years 
ago, and investigated by the Prussian Fire-damp Commission by an 
examination of the length of flame produced by a blown-out shot in 
a mixture of gas and dust. 

In order to bring out more clearly the dependence of the ignitions 
upon the percentage of gas, the curve has been graphically differen- 
tiated twice, so as to show the rate of change of its rate of change. 
The resultant curve shows that it is at 1 per cent., and not $ per | 
cent., of gas that the rate of change begins to be marked. One per : 
cent. is exactly on the knee of the curve; below this the change is 
slow, above this there is a rapid increase in the susceptibility of the | 
mixture to ignition. 


The grester question now arises at what point on the curve should . 
practical experience and common sense advise the cutting off of the ! 


electrical supp!y in а mine. The figures as they stand undoubtedly 
support the action of the House in Committee in keeping the per- 


special virtue in 3 per cent. Everything here points to 1 per cent. 
as а more reasonable limit for any possible source of ignition, elec- 
tricity or naked light, to be withdrawn from the mine. Speaking 
with à knowledge of the consequences of coal mine explosions, I 
suggest that the maximum of safety with the least interference with 
the operation of getting coal, and with a minimum of risk, would be- 
obtained by fixing the limit at which electricity should be withdrawn 
at 1 per cent. 

The conditions under which the experiments were made were 
the most favourable to ignition that could possibly be arranged. 
The probability of such favourable combinations of coal dust, gas 
and flame being met in practice is, I venture to think, small. The. 
ultimate decision might be guided by experience of local ignitions 
in naked light mines. АП that applies here to risk from electric 
flashes holds for naked lights, and though with not the same degree 
of risk as regards temperature of flame, this is to some extent equalised 
in the latter case by their continual presence. 

The facts here brought out are of wider interest than from the 
electrical side of the question. 'They show to what degree small 
quantities of gas may augment a local ignition in the workings, and 
the use of haulages in return airways, where both clouds of dust and 
small amounts of gas may be present together, is once more 
condemned. | 

It should be specially noted that all these experiments were per- 
formed with ordinary illuminating gas, and the results are compara- 
tive only between each other. The numerical data cannot be taken 
as immediately applicable to marsh-gas (firedamp), and on this point 
further experiments are proceeding. 


— — — 


MR. S. L. R. PRICE'S ADDRESS TO THE DUBLIN LOCAL 
SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


HEATING AND COOKING BY ELECTRICITY. 


Heating and cooking as a subject probably appeals to only a 
comparatively few people, except in а general sort of way. Апу- 
thing of a revolutionary nature relating to the heating of ourdwelling 
rooms, ог the preparation of our daily repasts, is at once looked 
upon with decided aversion, the housewife being the first, as a rule, 
to condemn any innovation as expensive, inefficient and useless, 
usually on the sole ground that it is not in keeping with what she 
was taught to be correct by those responsible for her domestic 
education. My object is to emphasise the extremely disadvanta- 
geous position in which the electrical engineer who seriously wishes 
to push electricity for heating and cooking purposes finds himself 
placed. He has not only to contend against conservatism but also 
strong sentiment, and this latter adversarv alone would stand ada- 
mant against facts and figures of the most convincing description. 
Certain though it is Ши in these enlightened days the canvasser 
who tries to persuade a customer to invest in an electrie radiator 
or oven need have no fear as to the possibility of being hurried 
off to the stake as might hive been the case a hundred or so years 
back, still he will have many severe trials to contend with. After 
fluently and at some length describing the apparatus with all its 
advantages, the ladv of the house will remark: “ How wonderful. 
I always thought that electricity hid no heat in it—of course it is 
very expensive, and in any ease I should be afraid to let the maids 
use it." No one but the canvasser trying to sell electrical heating 
and cooking apparatus realises the formidsble nature of the two 
great barriers set up by the last two remarks. The first of these 
can only be gradually made to disippear by the customer's enlighten- 
ment аз to the proper application of electricity in these particular 
eases and its economie uses, but the solution of the second difficulty 
reillv rests to a large extent in the hands of the manufacturers. 
It is а great pity that municipalities possessing electric supply 
undertakings do not deal with the difficulty in a more enterprising 
way by opening up showrooms and inquiry offices in good central 
positions with a view to assisting the public in educating itself 
as to the various uses to which electricity may be put. It is true 
that there is a growing tendency now to assist the intending customer 
but the movement is very half-hearted. 

The question of artificially heating buildings is really in a sense 
a problem in calorimetry, the shell of the building or room forming 
a calorimeter. ths problem being : With a given temperature outside, 
what heat energy has to be applied inside in order to counteract 
th? levelling effect through the wells. windows and doors, &c., and 
still maintain a fixed interna! temperature. The following rule in 
Jones's book on “ Heating by Hot Water" gives fairly accurate 
— Ie super glass o exposed wall cubic capacity _ 

6 12 . 120 


E * Abstra ct. 


ft. super. 
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of radiator surface at 170? to obtain 60° inside when the tempera- 
Tne above rule is based on the 


assumption that the loss through doors, wa!ls and windows amounts 
If more ch»nges 


ture outside stands at 30?. 


to between two end three changes of air per hour. 
red cubic capacity 
are required - 300 


change. 


given requirement, the following abbrevietions being used :— 
К.В. = Surface ratio of radiator to walls, glass, &c. 


В. = Radiation surface for equivalent surface of walls, gloss, бс. 
diff. between temp. of room and outside temp. 


T.R.= Temp. ratio qii. between temp. of pipes and temp. of room 


No. 22, page 163, (when room was empty) with 50 feet 
super. glass, 476 feet super. exposed wall, 700 feet super. ceiling, 
4,850 cubic feet, with water 180°, inside temperature 100°, and 
outside temperature 40°, showing calculations by various formules, 


Test. 


and discrepancies in the results obtained. 
Comparison of Formulas. 


Ft. SR. R. Т.К. Ft. super. 
А. Сох. “ Water Circulation,” page 81, Table XXIV. 
rr me 50х87  —43 
Wall moeren 476 х -087 =41 139x 75 = 104 
Cubic capacity ...... 4.850 x 0114 = 55 
Ceiling .......... ..... 400 close matchboards under joists ; 


wood floor above. 


J. Keith. Pages 60, 67. 


Ina eie ede ties 50x-625 = 31 
Wall Бонне 476 х 125 = 59 133 x -75 = 100 
Matchboard ceiling. 700x 062 - 43 

W. J. Baldwin. Puge 89. 
ТССР ОЛ evo 0х RI :.42 82x75 = 6] 
Will E E E 476 x USO. =40 

Professor Carpenter. Page 205. 
LT. vcr 804-559 =28 СҮ 
ME е ый одн 476 «:14. = 66 142 x .75 = 106 
Cubic capacity ...... 4.850 <-O18 = 48 

Е. Dye. Page 239. 
D ee 50х83 - 41 
Walli ровень 476x083 : 39 123 х 75 == 92 
Се: зыйанын 700 x 062 — 43 

W. Jones. Rule C, page 157. 
Gp мына руз 50+ 6 . 80 -(^ 
РУР АЕН 476+ 12 = 39:6 > 88. -- 492 
Cubic capacity ...... 4,850120  — 40-4 90 


Showing a difference between highest and lowest of 700 per cent. 

From tests made it has been found that in the ordinary dwelling- 
room heated by a coal ог gas fire the air in the lower strata of the 
room changes probably about 60 times per hour, the air thrce fcet 
up changes about 20 times per hour and the air six feet up about 
twice per hour. Of course, these figures would be governed by 
varying conditions of ventilation, but might be taken as a basis 
of calculation in the ordinary dwelling room with the usual pro- 
vision of door, fireplace and window. The air as it nears the ceiling 
in the ordinary dwelling room changes very little due to the fact 
that ventilators are very rarely provided for getting rid of the vitiated 
atmosphere which must necessarily accumulate there. This accumu- 
lation of unwholesome atmosphere builds gradually downwards 
until it reaches to about the level of the top of the door, where it 
meets the cross draught. This is probably sufficiently vigorous 
to get rid of some of the accumulation. Of course doors are always 
more or less frequently being opened and shut, so that extreme con- 
ditions of unwholesome atmosphere seldom prevail, nevertheless 
the present stereotyped arrangements (although much has been 
done in recent years to try and improve matters) for heating and 
ventilation are in the majority of cases so eminently unsatisfactory 
that а very unwholesome state of affairs only too often exists 
without people realising it, and there can be no question of doubt 
that a large percentage of general ill-health is directly attributable 
to this cause. 

Theoretically, what is required is а tempered atmosphere with 
no heavy currents or draughts. If this is to be effected efticiently 
and quickly the air should be heated directly by convection, and 
the surface contact of the heater should be a maximum. The aim 
should always be so to design and arrange a heating system that the 
air brought into contact with the heater or heaters is a maximum, 
and the tendency to flue action a minimum. That is to say, heavy 
up-rushes of hot air must be avoided and gentle, lateral currents 
of warm air promoted. The milder the heated air given off the less 
the tendency to rise and the greater the tendency for it to be dis- 
persed throughout the lower strata by means of the ever-present 
cross draughts. Although steam or hot-water systems enable 
one to approach very near to this ideal state of affairs, it is very 


should be edded for eech additionea] 


The following extract from the same book will serve to 
show the enormous divergence of opinion between different. за hori- 
ties on the question of the proper radiator surface required for any 


costly to instal, extremely sluggish in action, due to the high specific 
heat of water, and offers no flexibility in the matter of arrangement. 
Once installed, the arrangement. must remzin. On trial it may 
not be found exectlv to deal with the problem es wes expected, 
but alterations cannot be made without in most ceses incurring 
considerable further outlay. 

If electrically heated tubes or radiators be employed the difficult y 
is èt once overcome. Should one arrangement be found ineffective, 
then another can at once be tried without further expense or trouble, 
and so, а proper disposition of the heaters arrived at, producing 
the desired effeet. The absence of the weter makes the app^retus 
very sensitive in action, во that elmost immediately it is switched 
on it commences to do effective work. The facet I would particularly 
like to make clear is the hopelessness of adhering to the old method 
of trving to make one heater do the work of heating a room or 
passage of mcderate dimensions. [t may be calculated (and cor- 
rectly) that a 1,000-watt heater is necessary to do the work of 
h^ting a certein room, but it must not be supposed that the work 
c:n be efficiently or горку carricd out if the whole of the energy 
is to be expended at one point. It should be split into as many 
ат units as possible. If radient heat be desired, four 250-watt 
rediators distributed about the room would prove very much more 
effective then one of 1,000-watt capacity, or if convectors be adopted 
the heating units might be mede even more numerous and propor- 
tionatelv lower in consumption. If this were done the working 
cost would be considerably e2onomised, and electric heating brought 
into keener competition with the other methods more generally in 
use, even at the present prices of current. While at the Glasgow 
Electrical Exhibition last autumn the writer had an opportunity 
of studving the advantages of a system such ag that just mentioned, 
namely, judicious distribution of small units instead of one large 
one. The heaters were quite simple in construction, consisting 
merely of a single radiator lamp with а concave bright metal reflector, 
a butterfly clip being attached at the back for the purpose of clipping 
on to the leg of a table, or any other convenient place. The reflector 
could be twisted round to any angle so as to throw the heat ravs in 
any desired direction. It seemed to me that with a matter of three 
or four of these placed in suitable positions in an ordinary sitting- 
room, à maximum effect. could be derived іп à minimum time. 
Such an errengement should prove admireble in the case of reception 
rooms intermittently used. И has often been stated that a 4-lamp 
rediotor will not heat up a room of the most moderate dimensions 
to a comfortable temperature in less then two or three hours. In 
some cases this may be quite true, but Г am inclined to think it 
more often merely goes to show that the problem is not being 
properly teckled, and not that electric heating is a failure. 

The following are the results of a test made in a bedroom with a 
four lamp radiator consuming 1,000 watts :— 


Temp. at 7:45 p.m. 54:0 F. | Temp. at 9:30 p.m. ... 06:0 Е. 
» ROD „n 53:6 F. » B45 „ e. 004 Е, 
x 8:15 ,, 53:0 F. » 10:00 . ... 87:0 F, 
is 8:30 ,, 22.6 Е.*, „ 100125 ,, e. OVS Е 
T 90:00  .., 55:4 F. 10:30  ., 51:6 F 


end of test, 45° Е. The radiator stocd on hearthrug throughout 
test. In the case of a man who has occasion to make use of his 
study for a couple of hours each evening where for half the vear 
artificial heat is required, a 500-watt radiator placed beside him 
exactly meets his requirements, the cost at ld. per unit working 
out at only 30s. 54. I estimate that to do the same work with coal, 
6 Ib. per hour would be required, which at 24s. per ton would work 
out at 233. 54. When the trouble of lighting and cleaning up every 
day has been taken into consideration, I think the rediator would 
be well worth the extra 7s. per annum. The following table shows 
the result of a rest made on 9 Ib. of best house coal at 24s. per ton :— 
Fire lighted at 7:40 a.m., temp. in room 45-2 


4 :00 ‚, » 47-0 
» 8:10 » „ 49-0 
е 8:15 уз T 50-0 
ad 8-20 99 9 50-4 
» 3:25 ” s 50:3 
99 8:30 »» »» 51:0 
T 8:35 5 7 51:4 
„ 8:40 "T »9 51.6 
„ 8:45 $5 6 51:8 
А) 8:50 " T 52-0 
ys 8:55 $ 1; 52-4 
Е 9:00 52:5 
sé 9:10 - з 52:68 - 
9:20 52-8 


Outside temperature at start, 37° F. "Outside temperature at finish, 
41-5° F. Fuel cost (including 0-14. Юг wood) 1-254. | 


* Radiator switched on. 
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On comparing these figures with those in the following table, it 
must be borne in mind that the outside temperature fell 5? in the 
first case, whereas it rose 44° in the second. The rooms in both 
cases had two outside walls and two inside walls with approximately 
the same window areas. 

Manufacturers have not yet realised the flexibility of electric 
heating, that is to say, how readily it can be varied in its application 
to meet varying conditions. From an artistic standpoint they have 
certainly been busy, for the variety of designs offered to the publie 
is innumerable, hut when one comes to look at the question from a 
heating engineer’s standpoint, advancement seems slow. Either a 
cluster of lamps, or a group of coils in an artistically designed case, 
is all we have to offer the public. Neither arrangement lends itself 
to the proper distribution to heat, and are only 2pplicable in а very 
limited number of cases. 

Electric cooking h»s made great strides during recent years, but 
there is still à good deal to be accomplished before it can be said to 
have surpassed all other methods of cooking for general domestic 
work, both from a practical and a financial standpoint. Perhaps the 
greatest stumbling-bloek to this complex problem is the hot-water 
question. How is the house to be supplied with hot water if the 
kitchen range is done away with? The answer to this is that any 
attempt at an electrical solution should be put aside for the present. 
as it only acts as a hindrance in the solving of the problem of electric 
cooking proper, not only that, but the question should he effectively 
disposed of bv some efficient means other than eleetric, and at the 
вате time, other than the present arrangement, which is in many 
ways just as bad as the electric method. "The figures given in the 
following table give some approximation of the hot-water require- 
ments in dwelling houses. 


| Temperature of Water. 


— 100° F. | 125° F. 150° Е. 
Gallons. | G allons. ' Gallons. 


50 1 333 950 


For a bath 


хо оо осо оф ооо оно соо оо отаовоочоо 


For each tap for washing purposes in flats 5 , 33 2:5 

- js hotels 20 13:2 10-0 
For a lavatory basin ш... 5 3-3 2:5 
Fora shower bath _.......................... 9 6-0 4:5 
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It will be observed that the average hot-water demand per day in 
a medium suburban villa represents about 44.000 thermal units, that 
is to злу, about 110 gallons at 100°. If electrical boiling apparatus 
with an efficiency of even 90 per cent. be employed, the cost for 
current at Id. per unit would amount to 1s. 2:374. per day. It is 
of course possible that some thermal storage system may eventually 
solve the problem electrically. electrical energy being supplied at a 
contract price per annum, but look at it what way one may, one 
cannot shut one’s eves to works costs and cut prices indefinitely, even 
if customers are kind enough to flatten out the characteristics of their 
demand. To raise 110 gallons of water to 100° F. would require 
approximately 14 units of electricity assuming the boiling apparatus 
to have an efficiency of even 90 per cent., which is of course high. 
This consumption would require that the rate of charge should not 
be more than 1d. per unit for heating purposes in order to compete 
favourably with other methods. Hot-water systems should, there- 
fore, be dealt with quite separately. Enclosed coke fired boilers are 
extremely efficient, and there are а number of good designs on the 
market. The initial cost of installation is quite moderate and the 
working cost low. Опе of, say, 50 gallons per hour at 100° F. would 
be quite large enough to deal with the ordinary suburban 10-room 
villa and would cost about 2d. per day to run. 

Having effectively disposed of the hot-water question, one is left 
free to deal with the cooking problem in the cheapest and most 
efficient manner. Instead of having a kitchen fire burning from 
about 6:30 a.m. to 9:30 p.m. and consuming about 6 Ib. of coal por 
hour to deal with three meals at a cost of about 94. per day, the 
various operations of roasting, boiling, washing, &c., would be per- 
formed individually as required by electric means, each unit being 
switched on or off as required. With electricity at 14. per unit, it 
has been proved over and over again by actual! trial that an ordinary 
three-course dinner for ha!f a dozen persons should not cost more than 
3d. to cook, breakfast 14d., lunch and afternoon tea 134.. making a 
total of 8d. per day, including 2d. for а supply of 110 gallons of water 
at about 100° F., which would suffice for a couple of baths at least, 
апа general washing.up work. 

The following comparative tests between a coal and an electric 
oven were witnessed by the author and can be vouched for :—9 lb. 
roast beef—coal oven took two hours 20 minutes, electric oven 1 hour 
40 minutes; 21b. sultana cake—coa! oven took one hour 30 minutes, 
electric oven 1 hour 10 minutes; 4 Ib. fruit cake—coal oven 
took 2 hours 30 minutes, electric oven 1 hour 50 minutes. . Until 
recently electric ovens have been too flimsily constructed to be of 
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real commercial value. What is wanted is something that will stand 
the rough usage of the ordinary domestic servant. 

The lagging will require to be improved. "The thermos principle 
might with advantage be employed. Those ovens that rely entirely 
on а polished surface to keep in the heat may be more or less sound 
in theory but are not so satisfactory in practice. If they could be 
kept clear of draughts they would be all right, but аз in everyday 
practice this is impossible. а good deal of heat must be lost. Iam 
inclined to think that а polished surface combined with lagging would 
give good resulta. As to the pots and pans, &c., self-contained uten- 
sils will never do. It stands to reason that things of this sort which 
are constantly being scrubbed and rinsed under the tap would never 
last any length of time if they were self-contained. The hot plate 
must be the solution— but not altogether the arrangement at present 
оп the market. It must be capable of taking ordinary utensils, such 
as may be bought at any hardware shop, and not specially made with 
planed bottoms, and yet have as high an efficiency as self-contained 
utensils. Ап efficiency test on а polished saucepan, the efficiency 
worked out at 80-9 per cent., and a similar test on a stoneware electric 
jug. the efficiency in this case worked out at 79-6 per cent. The 
latter is specially interesting, in so far as being quite up to the average 
in the matter of efficiency is also very cheap. This is certainly a 
move in the right direction. 


THE EXPERIMENTAL DETERMINATION OF THE 
INDUCTANCE OF LINEAR CONDUCTORS. 


BY A. C. JOLLEY AND A. F. BURGESS, В.5С. 
(Concluded from page 310.) 


Summary.--Experimenta were undertaken to verify the formule 
commonly used to express the inductance of а straight conductor. 
The limitations of the Neumann formula is pointed out, and an expres- 
sion is obtained for the inductance of a couple of parallel wires as used 
in high-frequency measurements. Finally, the effect of neighbouring 
bodies of iron is considered, and the effect of ditferent types of slot 
as used in armature stampings is shown experimentally and for various 
currents. 


— M 


EFFECT OF A PERMEABLE MEDIUM. 


Up to this point we have dealt only with conductors free in 
air, and we shall now proceed to consider the effect of the 
presence of more permeable medium in its neighbourhood. 

0-88 


Lines рег ст. per атреге. 


0 2 4 6 8 10 12 
Distance of Iron from Conductor Axia in cms. 


Fic. 13. 


Firstly, the effect on tbe inductance produced by the ар-. 
proach of a large body of transformer stampings to the side 
of the conductor remote from the search coil is shown by the 
curve in Fig. 13. This indicates that, as we should expect, 
the presence of the iron produces a large increase in the 1n- 
ductance when it 1s quite close, but after it has been withdrawn 
about 10 cm. from the axis of the conductor the inductance 
has fallen to its minimum or air value. Thus considerable 
masses of iron beyond this distance, on account of their low 
permeability in so weak a field, do not affect the values of the 
inductances given above. 
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The most interesting cases, however, from the dynamo 
designer's point of view, are given when the conductor is 
embedded in the slots of an armature. Here two conditions 
are of the greatest interest. Firstly, that in which the 
conductor, by reason of the current it carries, magnetises 
the iron surrounding it; and, secondly, that in which it con- 
tributes a flux to the already magnetised teeth, — — 

In order to investigate these cases, a magnetic circuit was 
built of a form indicated in Fig. 14. The central stamping, 
Fig. 15 (which could be used without the rest of the iron 


Fic. 14. 


circuit), contained three slots—(1), a completely closed one, or 
tunnel ; (2), a partially closed slot ; and (3), an open parallel one. 


The magnetic circuit can be built round these in such a way | 


that the flux produced by the magnetising coils wound round 
the portions A,A,A, passes across the air-gap B and saturates 


the teeth. The current in the magnetising coils can be held |. 


quite constant during a test at any required value. | 

The conductor is mounted т the same way as in previous 
tests, after it has been slipped through the slot, and the search 
coil is then wound through it by making a loop in the fine wire 
used for it and placing this loop round suitably placed pulleys, 
and thus continuously drawing the wire through the conductor 
until the required number of turns are in place. 


Fia. 15. 


Taking first the case of the plain slots without the built-up 
magnetic circuit, and therefore with unsaturated teeth, a con- 
dition which corresponds to that in the portion of a direct- 
current dynamo armature, where the teeth lie in the inter- 
polar space, and the coils are therefore undergoing, or are 
about to undergo, commutation. 

For this condition the inductance of the conductor is prac- 
tically independent of the current it carries, but is to some 
extent dependent upon its position in the slot, as showa in the 
following table. 

These values indicate how greatly the inductance has 
increased from the air value due to the presence of а magnetic 
circuit of lower reluctance, and the effect of the further reduc- 
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Position. 


Slot. | Neumann ————.— 
air value. Top. Middle. | Bottom. 
Ореп........................ 0-95 1-42 2.66 3-65 
Semi-closed ............... 0-95 2-8 | 3-76 ‚ 536 


(est M. — — Ц 


tion in the reluctance by the overhanging of the tips of the 
teeth in the semi-closed slot is well shown. 

With the tunnel, however, the case is very different. Here 
the inductance depends very largely upon the value of the 
conductor current, and is greatest for the smallest current and 
falls off very rapidly as the current increases, at the same time 
the position of the conductor in the slot becomes of less im- 
portance, changes of any measurable magnitude only being 
observed as we pass from the middle position to the bottom. 

The curves in Fig. 16 show the nature of this variation of the 
inductance with conductor current. The explanation of this 
curious result is, of course, obvious: with small currents the 
iron bridge closing the slot carries the flux; but as the current 
rises this bridge rapidly becomes saturated and its permeability 
reduced, until at high currents we approximate to the cases 
given above for the semi-closed slot. 

In all the above cases the diameter of the conductor is of 
little importance, and variations of 30 per cent. in this dimen- 
sion do not cause readable differences. Е 


Lines per атрете. 


Passing now to the condition shown in Fig. 14, in which the 


slots lay under a pole face, and each, therefore, is surrounded. 


by magnetic circuits which are fairly complete, we find the 
following values fairly represent the case for unmagnetised 


teeth and an air-gap of 3 mm. 


fable I. — ç Bisa hg н 
Slote. 
—————— а 
Tunnel. Semi-closed. | Open. 
Conductor — ——! 
current. Lines Lines ; Lines 
Lines | рег сш. | Lines | рег ст. , Lines per ст. 
Е атр. |peramp. amp. |peramp| amp. |peramp. 
50 1,780 | 70-0 | 1,507 | 593 | 1,500 | 599 
30 1,132 ' 44-6 858 | 33-8 | 930 | 36-0 
20 1,036 ' 40-8 628 | 24-7 sts i 


It now becomes necessary to take into account the current 
in the conductor, and the values of the inductance have still 
further increased, particularly in the case of the tunnel, where, 
again, we observe that the greatest difference between it and 
the other forms of slot occurs at the low currents, ^ 
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The curves in Fig. 17 give the relation between the exciting 
current in the magnetising coils and the value of the flux- 
density in the gap and tooth. The former was measured by 
means of a calibrated bismuth spiral and the latter by winding 
a search coil round the tooth joining it to the flux meter and 
reversing the magnetising current. 

Observations were now made upon conductors in each of 
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Exciting Amperes, 


Fic. 17. 


the slots with various exciting currents т the magnetising 
coils and various currents in the conductors. The results are 
given in the form of curves in Figs. 18, 19 and 20. 

These all show the remarkable manner in which the in- 
ductance falls as the tooth density increases, until at high 
saturations they all tend to meet at a point corresponding to 
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- ; Tooth Density. 
Open Slot. Cond, 0°48 cm. diam. 


Fic. 18. 


about the values given in Table I.—that is, that at a tooth 
saturation of about 1,700 the value of the inductance has fallen 
to that which it would have if the polar iron was absent 
altogether, and this fact is common to all three cases. 

The general form of the curves is the same in the case of the 
open and the semi-closed slots, Figs. 18 and 19; but in Fig. 20, 
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which is for the tunnel, the influence of the iron bridge at low 
saturation is again evident. 

The effect of increasing the length of the air-gap is shown 
as в curve in Fig. 21. This curve is for the case of the plain 
slot stampings without the surrounding magnetising circuits, 
the movable pole face being, in this case, a similar block of 
stampings which could be supported at various distances from 
the face of the test piece. 
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This indicates that а change in the length of the air-gap from 
“to 1:5 mm. produces a change in the inductance of about 
90 per cent. The values from which the curve was plotted 
are the means for currents of 20, 30 and 50 amperes reversed 
in the conductor. There are, of course, variations in the 
observed values for the smallest air-gaps which rapidly become 
less and quite disappear when the gap reaches about 10 mm. 
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It is very difficult to give figures covering all practical cases 
when dealing with conductors in the neighbourhood of iron, 
for во much depends upon the distribution and arrangement 
of the iron circuits, when we remember that a conductor within 
an iron cylinder can still produce а field outside the cylinder 
which, should it traverse a suitable iron path, will increase 


ra 
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the inductance of the conductor under consideration, and we 
must, therefore, not only take the iron in the immediate neigh- 
bourhood into consideration, but also all those топ circuits 
which can form paths of low reluctance about the conductor, 

Thus, take 
the case of the open slot with an air-gap of 3mm. The in- 
ductance in the plain stampings is 6:8 lines per centimetre per 
ampere (Fig. 21), but for the same condition with the built-up 
magnetic circuit, which provides two paths (shown dotted in 
Fig. 14) of low reluctance, the inductance has increased to 
25 lines per centimetre per ampere, due simply to the presence 


even though they may be of considerable extent. 


of these circuits. 
CONCLUSIONS. 


The results of our investigations may be summarised under 


the following heads :— 


That the Neumann formula applies only to the field whose 
principal section 13 an area extending from the axis of the con- 
ductor to infinity, and which is laterally bounded by two 
normals to the axis a distance apart equal to the length of the 
conductor, and that it does not, when applied to a finite con- 
ductor. take account of the magnetic field extendiug bevond 
the ends of the conductor, and hence the values for such cases 


calculated by it will be too low. 


Again, we find that the method of direct integration em- 
ploved above gives results which agree with tlie experimental 


facts with considerable precision. 


Lines per ampere 


Lengthof Air Gapin mm. 
Ес. 21. 


If the above reasoning be applied to determine the induc- 
tance of a parallel wire inductance so often used in high- 


frequency measurements, it gives values which under certain 


circumstances greatly differ from those obtained by employing 
the usual approximate formula, and that the two мау be 


brought into agreement by employing a correction factor. 
Thus 
N,— N,4 ny, where n=0-46(log,, y/a—1). 

Considerable masses of iron do not affect the value of the 
inductance of a finite conductor if situated at a distance 
greater than 10 ст. from it, providing that thev do not form 
closed, or approximately closed, magnetic circuits about the 
conductor. 

Placing the conductor in an open or semi-closed slot increases 
the inductance, which then becomes virtually independent of 
the current in tlie conductor, but is dependent upon its position 
in the slot. The same conductor in a tunnel which completes 
the magnetic circuit through а narrow iron bridge has an 
inductance which depends to а very considerable extent upon 
the conductor current, and hardly at all upon its position in 
the slot. | 

The presence of polar iron causes а further Increase in the 
inductance, dependent upon the length of air-gap, the con- 
ductor current again becoming an important factor. | 

The magnetic saturation of the teeth causes considerable 
variation in the inductance in all cases, a rapid fall being shown 
as the saturation increases, but in all cases tending toward a 
limiting value of five lines per centimetre per ampere, 


It is interesting to note that in the design of direct-current 
dynamos the calculation of the reactance voltage of the machine 
ix often based upon the figures obtained by Mr. Hobart—viz., 
0-8 lines per centimetre per ampere for the part of the con- 
ductor free in air, and 4:0 lines per centimetre per ampere for 
the portion embedded in the slot. These values are round 
numbers, deduced from his experiments оп coils. in open 
parallel slots. 

Ап inspection of the corresponding cases shown in Table I. 
indicates how nearly the figure for the embedded portion 
agrees with our experiments, while although the free-length 
value would seem high for а conductor equivalent jn cross- 
section to an armature coil, we must remember that such end 
connections cannot he regarded as being entirely out of the 
sphere of influence of the iron of the armature core in most 
ordinary cases, so that, on the whole, we may consider that our 
values confirm those of Mr. Hobart. Another point of interest 
is the effect produced bv the partial closing of the magnetic 
circuit when the slot is brought under a pole face. 

"ince the introduction of the interpole in direct-current design 
some discussion has arisen as to the relative advantages and 
disadvantages of making the auxiliary pole face as long as the 
armature соге Now the excitation of the auxiliary’ field 
depends upon the reactance voltage of the machine, but it 
will at once be seen that the reactance of the coils undergoing 
commutation will at the moment of commutation be very 
different from that calculated on the assumption of open 
parallel slots if they are Iving under a pole face extending the 
whole length of the core, and the slot in which they lie, there- 
fore, approximates to the closed condition, and the reactance 
under these conditions will vary very considerably with every 
change of load on the machine. 

On the other hand, with a pole having an axially short pole 
face, the reactance will be fairly represented by the open slot 
values, and therefore practically independent of the load on 
the machine; at the same time we secure better ventilation 
and less magnetic leakage in the machine itself. 

Finally, the authors would like to acknowledge their in- 
debtedness to the Northampton Polytechnic Institute, in 
whose laboratories the work was carried out, and to Mr. Н. 
Gerrard. for much valuable assistance in the preliminary 
experiments, 


MODERN ELECTRIC METHODS OF MEASURING 
TEMPERATURE. 


BY J. RAUTENKRANTZ. 


Summary.—Vhe Paper describes various types of electrical instru- 
ments for measuring temperature, including (1) resistance thermometers, 
(2) thermo-electrie pyrometers, and (3) instruments depending on optical 


effects. 


Most of the following methods refer to measurements that cannot 
conveniently be made by the ordinary mercury thermometer, and 
may be divided into three groups, viz., (1) The measurements by 
means of resistance thermometers, (2) the measurement by means 
of thermo-electrie pyrometers, and (3) the measurement by means 
of electro-optical methods. 

As an example of the first type the following may be described, 
which employs a method of connections similar to the Wheatstone 
bridge. Three arms of the bridge contain resistances unaffected by 
temperature. In the fourth arm the © resistance clement” is in- 
serted. This consists of a thin platinum spiral, fused into a quartz 
tube. It is thus protected from mechanical injury, and may be 
further enclosed ina perforated metal covering, or in atube of stcel or 
copper, if it isto be exposed to hot tluids or gases. Тһе figure shows 
the connections, where I., II. and III. are the three resistances un- 
affected by temperature, whilo in the fourth arm a similar resistance 
can be inserted by depressing the key А. This serves the purpose of 
keeping the voltage between a and b constant, the regulating resis- 
tance being adjusted from time to time so that the galvanometer 
gives a definite reading, thus allowing for slight variations in tho 
E.M.F. of the primary or secondary battery. If now the key В is 


* Abstract of an article in ^ Elektrotechnik und Maschinenbau," 
being a report of a Paper read before the Elektrotechnische Verein in 
Vienna. 
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depressed, the “ resistance element " is inserted in the circuit, and 
as the galvanometer is graduated in degrees of temperature, the tem- 
perature of WE is shown accordingly. Ш other kevs are added 
besides В. а number of temperatures can be indicated, and instru- 
ments of this kind are made suitable for 60 measurements, a suitable 
number of resistance elements being provided. If several of these 
resistances are provided, they must naturally be electrically similar, 
and this is done in the present case with an error of less than 0-4 
per cent., corresponding to an error of 1°C. The resistance elements 
can be placed at any distance from the instrument, as required by 
circumstances, but the copper connections between them and the 
apparatus must be suitably calculated, seeing that the resistance of 
copper varies by 0-4 per cent. per 1°C. The variation in the resis- 
tance of the copper connections must therefore be kept within such 
limits as not to affect the accuracy of the readings to any serious 
extent. A very simple calculation may be necessary to deal with 
any particular сазе, and something depends on the accuracy with 
which the results are required to be given. Obviously if the resis- 
tance element is to be exposed to à comparatively high temperature, 
say, 250 C., the resistance of tho copper connections, which will prob- 
ably be exposed for the most part to the temperature of the atmo- 
sphere will be a matter of no great account. Two different types of 
milli-voltmeter are used with these instruments by Niemens & 
Halske, the type chosen depending on the range over which the 
variation of temperature is desired. Instruments of the registering 
type are also much used, and have many obvious applications, such 
as in refrigerating chambers. In chemical works, such, for instance, 
as those manufacturing sulphuric acid, they have perhaps their most 
extended sphere of usefulness, à complete record of each day's work 
being then available for future reference. The same is also true of 
boiler-house installations, it being then possible at any instant to 
know all the temperatures, from those of the feed water to that of 
the superheater or escaping gases. Lately, too, thoy have been found 
of use in clinical work. 
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CONNECTIONS OF THE ELECTRIC RESI3TANCE THERMOMETER, 
WE is a platinum resistance, the temperature of which is determined, the other 
resistances being unaffected by temperature variations, 
' The thermo-electric pyrometer depends for its working on well- 
known facts about the variation, due to temperature, of the 
thermo-E.M.F. at the junctions of different metals. The E.M.F. is 
measureable on a sensitive voltmeter, and the metals, chosen in any 
particular piece of apparatus, depend on the desired range of tem- 


perature. The combination copper-constantan is suitable for tem- 


peratures up to 400^C. If the greatest accuracy is desired, the range 
should not extend nearly so high, and the Reichsanstalt at Charlot- 
tenburg calibrates such instruments between the limits of 20°C. and 
190 deg. below zero. For higher temperatures the combination silver- 
contsantan may be used up to 600°C., calibrated by the Reichsan- 
stalt up to this limit. Forhighertemperatures than this, a less easily 
fusible metal must be chosen. The best combination is to make the 
one element of platinum and the other also of platinum with an 
&dmixture of about 1 per cent. of rhodium or iridium. Pletinum- 
iridium in combination with platinum is used for practical purposes 
up to 1,100°C., but the Reichsaustalt does not calibrate them as they 
do not give such satisfactory results as those in which rhodium is 
used. The thermo-E.M.F. is certainly only 18 millivolts at 1.600°С., 
‘but instruments are quite capable of recording such pressures, and 
are quite suitable for everyday work. Further, such consistent 
results are obtained with platinum and rhodium that it is practically 
unnecessary to have them calibrated at the Reichsanstalt. Tem- 
peratures above 1,600 deg. are unsuitable for thermo-electric methods, 
and the optical pyrometer must be applied. But none the less the 
thermo-electric pyrometer i8 necessary when it is desired to have a 
continuous record, or where it is necessary to maintain a steady tem- 
perature, and in such cases frequently arise both in the laboratory 
end in industrial life. For lower temperatures thermo-elements of 
the combination iron-constantan are employed, more especially on 
&ccount of the high E.M.F. due to the combination ; but iron is too 
easily oxidised for many purposes. There is no general law for the 
variation of the voltage with the temperature, and an empiric quad- 
ratic formula is usually employed, such as E=a + bt + ct?, where E is 


the voltage, t the temperature, and a, b and c are constants which 
must be determined for each thermo-element during calibration, which 
process is usually carried out by observations on the known tem- 
peratures of the solidification of various metals. For practical pur- 
poses, a galvanometer, reading directly in degrees of temperature, 
is employed. 

Pyrometers of this kind require some special form of protection, 
seeing that they are all liable to injury from burning gases; even 
platinum is affected, and absorbs impurities which become diffused 
throughout the wire. The protecting tubes are therefore of the 
greatest importance, and the choice which is to be made from the 
different kinds is not less important. There are indeed three kinds 
of protecting tubes, viz., those made of quartz. those made of a sub- 
stance similar to porcelain, but more refractory, called after the 
name of Marquardt, and those constructed of metal. The last is 
generally only to be used when the two first kinds are unsuitable. 
lf the thermo-clement is to be exposed to very sudden changes of 
temperature, that is to say, if it is to be suddenly inserted or with- 
drawn from very hot surroundings, then quartz is to be preferred. 
Such tubes, retorts and basins hive lately found extended use in 
chemical work, being made of fused, more or less opaque, quartz. 
Quartz fuses at a much higher temperature than glass and the most 
sudden change of temperature is insufficient to crack it. Thus red 
hot quartz can be suddenly plunged into cold water without cracking. 
But quartz tubes have unfortunately the peculiar property of allow- 
ing gases to diffuse through their walls at temperatures above 1,0007C. 
owing to some sort of loosening of the molecules. For higher tem- 
peratures, Marquardt tubes must be used, if sudden changes are to 
be expected, as for instance in measurements on blast furnaces. 
At these high temperatures Marquardt tubes work perfectly, pro- 
vided care is taken that the change of temperature is not too sudden, 
and that it is neither heated nor cooled too quickly ; and this can 
generally be managed with a little care. The leading-in wires are 
insulated from one another by means of a small inner tube, contain- 
ing one of them, the whole being enclosed in the above-described 
outer tube, which is closed at the bottom. There is a flange at the 
top of this tube, to which a wooden handle is attached, any excess of 
length in the leading-in wires being wound over rollers inside the 
handle, from which contacts lead to terminals on the outside. (А 
drawing of this arrangement is given in the original Paper). In 
order to preserve the whole from mechanical injury. the Marquardt 
or quartz tube is placed within an iron tube, and whenever possible 
this tube should be closed at the bottom. Аё temperatures above 
1,100 dez., the iron burns away very easily, and then one has to be 
content with an iron covering over a portion of the tube only. The 
instruments are also made in a bent shape, which is more convenient 
for some purposes, and a double thickness of quartz тау be used 
with such a length of iron tube for covering as the cireumstances may 
prescribe. For hardening steel, molten lead baths are often used, 
and recently electricallv-heated baths of fused salts have been used, 
the temperatures in which are often higher than 1.000 C., and in the 
case of barium chloride may reach 1.350 deg. A double thickness of 
iron tube is the best protection in this case, seeing that Marquardt 
tubes would crack. and quartz tubes are too porous. It is ап advan- 
tage to coat the inner iron tube with а thick deposit of nickel, which 
metal prevents the diffusion of corrosive gases. The leading-in wires 
are insulated from one another by short porcelain tubes, and by spheres 
suitably bored. Experience shows that the mass of floating oxides 
and slags on the surface of the hardening baths attacks tho iron tube 
most seriously. and therefore an adjustable sliding piece is fitted on 
the outside at this point, composed als» of iron, but forming a 
further resisting layer, which can be renewed from time to time. 
There is also an advantage in cooling the terminals of the instrument 
by means of a flow of water, if very aceurate results аге wanted ; 
instruments with this refinement are also to be had. Otherwise the 
results may be affected by the fact that the free ends of the wires, 
constituting the thermo-element, are also somewhat heated, thus 
affecting the reading of the instrument. The measurements are 
effected by a millivoltmeter of the Deprez-d' Arsonval {уре with 
movable coil and a fixed permanent magnet. By keeping the resis- 
tance of the voltmeter very high, the resistance of the connecting- 
up wires is a matter of no importance, and the instrument can there- 
fore be used at a considerable distance from the furnace. Recording 
instruments are also to be had, but in view of the very sensitive 
galvanometers, which indicate the results, the record is an intermit- 
tent one, operated by contacts effected from time to time bv means 
of clockwork. Recording instruments of this type ere naturally 
rather complicated with small and delicate details, but they are fre- 
quently used for measuring the heat of the blast in blast furnaces, 
and in various processes connected with the heating and hardening 
3 steel, as well in many other metallurgical processes and in boiler 
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Temperatures up to 1,600°С. can be determined by the thermo- 
electric method ; but in iron furnaces, temperatures between 1,600°С 
and 1,800°С. have to be measured, and here the thermo-electric 
руготеќег is unable to reach the higher limit. Similar temperatures 
occur in processes connected with the manufacture of graphite, carbide 
end aluminium. For measurements above 1,600 deg., the electro- 
optical method is available. It has long been known that with an 
increase of temperature there goes also an increase in the intensity 
of light emitted in the order of the spectrum from red to blue. This 
phenomenon depends on mathematically demonstrable facts, deduced 
by Boltzmann from Maxwell's theory, and experimentally investi- 
gated by Stefan. Tho Stefan-Boltzmann law states that the radia- 
tion of energy from an absolutely black body is proportional to the 
fourth power of the absolute temperature, and lampblack makes a 
fair approximation to the absolutely black body, platinum being at 
the opposite extreme. Red-hot iron and hot coals behave very 
similarly to the ideal black body. Hollow spaces, such as furnaces, 
which are evenly heated, and give out light through a relatively 
small opening, emit a radiation through the opening which is prac- 
tically identical with that of the imaginary black body. Holborn 
end Kurlbaum’s optical pyrometer is based on the Stefan-Boltzmann 
law. The objective of a telescope is turned towards the glowing 
surface, the tube of the telescope carrying also a 4-volt carbon lamp. 
Th^ hot surface and the lamp filament are observed through a sheet 
of red glass, and the current taken by the filament is so adjusted that 
the image of the filament is lost against the background. The lamp 
supplied with the apparatus has been previously calibrated by tho 
Reichsanstalt so that the relation between temperature and current 
is known. The current is read off on a milliammeter with greas 
exactness, and consequently the temperature under observation it 
determined. If the temperature is likely to be so high as to injuro 
the lamp filament, combinations of prisms can be interposed between 
the instrument and the source of light, the absorptive powers of 
theso prisms having been carefully determined beforehand. The 
highest temperatures, say, up to 4,000°C. can be read on theso instru- 
ments, assuming that suitable absorbing prisms are provided ; the 
lowest limit is about 600°C. The telescope is held in the hand during 
an observation, the ammeter and adjustable resistances being carried 
in a box, suspended by a strap from the shoulders, a 4-volt accumu- 
lator being placed conveniently on the floor or table. Obviously 
this method is not exposed to the objections which may be raised to 
the thermo-electric system, where the apparatus may be injured by 
exposure to the hot gases. But unfortunately it cannot be made in 
any recording form. The electro-optical method is mainly applied 
in steel furnaces, where the high temperature would destroy tho 
thermo-electric element. 

A discussion took place on the reading of the above Paper before 
the Elektrotechnische Verein in Vienna, when Herr Satori expressed 
the view that the superiority of the tungsten lamp was duc to selec- 
tive radiation, and that consequently this type of lamp was unsuit- 
able for use with the electro-optical pyrometer. The carbon lamp 
should therefore be preferred. Herr Rautenkrantz, while agreeing 
in the main with these contentions. thought that practically there 
would be little difference in the results if а tungsten lamp were sub- 


stituted for a carbon filament. 


A NEW METHOD OF CONVERTING ALTERNATING TO 
. DIRECT CURRENT.* 


BY E. FALEENTHAL. 


Summary.—The method consists in employing a slight artificial 
magnetic leakage in the yoke of a transformer to operate the swing of a 


pivoted polarised armature. 


Besides the rotary converter, there are meny methods of changing 
from alternating to direct current when powers varying from 0*3 kw. 
to 5 kw. nre in question. "There аге, for instance, the Grisson cells, 
the mercury converter and verious systems depending on the opere- 
tion of a relay. But for much smeller powers, such as are involved 
in the charging of small accumulators, there is æ lack of apparatus 
showing a reasonable efficiency. It seemed to the author that an 
extension of the principle already employed by him might meet the 
case. This consists in employing en artificially created magnetic 
leakage in the circuit of а transformer to operate chenge-over con- 
tacts by means of a polarised armature, which is thereby set in 
vibration, by meens of which direct current can be taken by making 
connection to the middle point of the transformer winding and to a 
point connected to the polarised armature. Apparatus of this type 
has been made by the Deutsche Telephonwerke Gesellschaft, of which 


* Abstract of an article in the ‘‘ Elektrotechnische Zeitschrift.” і 


that for dealing with 25 volt-amperes and 300 volt-amperes may he 
mentioned. 

Fig. 1 gives a diagram of the connections, showing the armature to 
be placed in the leakage field of the yoke of the transformer. For 
the sake of simplicity. an auto-transformer winding is shown, with a 
ratio of transformation of 1 to 2. In the ectuel apparatus, however, 
the windings are arranged. as usual, in symmetrical fashion on the 
two limbs. As will be seen, this is very similar to the relay system, 
which also has a swinging system of contacts ; the separately excited 
relzys are, however, in this case incorporated in the transformer. 
The slight leakage in the yoke means a slightly higher magnetising 
current, but this dispenses with the necessity of providing a specie! 
method for driving the change-over contact system. Some arrange- 
ment of the nature of a dash-pot is needed to control the motion of 
the moving bodies, but apart from this nothing further is needed t» 
produce a synchronous swing. Apparatus of this type has been 
constructed to deal with very small quantities of power—viz., from 
5 to 25 volt-2zmperes—and lately very much smaller amounts even 
than these have been experimentally dealt with. The working of the 
instrument is very simple, and it can be placed in inexperienced 
heads, practically without any instructions being necessary. As for 
efficiency, it may be stated that with an alternating voltage of 120 
and a frequency of 50, and a dircct-current voltage of 15, the effi- 
ciency is 65 per cent ; 4 watts are required for magnetising purposes, 
end this includes 1 wett, which is needed for driving the armature. 

As already stated, the main use for this kind of apparatus probably 
lies in its application to the charging of small portable accumulators, 
giving from 4 to 12 volts, which are largely used on motor cars and for 
signelling purposes. It сап be arranged for any particular case—i.e., 
for any definite number of cells—that the battery can be joined up 
without the necessity of inserting апу scries resistance. Photo- 
graphic views of the complete apparatus are given in the original 


CONNECTIONS OF THE TRANSFORMER TO THE CONTINUOUS 
CURRENT SIDE. 


article. One of these shows an instrument for & meximum output 
of 300 volt-amperes, with an efficiency at full load of 85 per cent. and 
a no-load loss of 15 watts. It is capable of being used for electrolytic 
purposes, giving an output of 40 amperes at 6 volts. This type is 
provided with switches and fuses in the usual! manner, while in smaller 
sizes the mere insertion of a plug is all thet is needed to start the 
apparatus. On small networks there sre periodic irregularities in 
voltage and other disturbances are more noticeable than they would 
be on а larger system. The figure shows two condensers in circuit, 
which are for the purpose of suppressing sparks at the contacts which 
may be caused by the said irregularities. Condensers must also be 
used if there is anything of the nature of self-induction on the direct- 
current side, and they must be во adjusted that there is no phase- 
displacement between current and voltage. Several instruments of 
this type can, of course, be connected in parallel in case a greater 
output is desired. With polyphase current, connected up on the 
star system, a rectifier can be joined to each phase; by connecting 
to the neutral point of the star, continuous current can be obtained 
having a very slight pulsating character. The original intention 
was to construct apparetus capable of dealing with small outputs, 
and to put them on the market at a low price; but nothing appeara 
to be likely to prevent the application of the principle to the problem 


of larger outputs. 


Electric Lighting in the Desert.—It is suggested that 
where long electric transmission lines cross desert regions, as 
in some parts of California, for instance, arrangements may be 
made to provide electric beacons or lamps at dangerous road 
crossings where travellers are apt to get off the beaten line of 


travel at night. 
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eptember 23, 1910, was the last of the monthly issues. “Tus Com- 


MERCIAL AND INDUSTRIAL SUPPLEMENT” to “THs ELECTRICIAN "isnow 
issued weekly (Gratis). It will befound towards the end of the present issue. 


—+— --— > ——— — —————— 


STANDARDISATION. 


From time to time the subject of standardisation of 
electrical machinery is raised, but the progress made in this 
important question is slow. The latest contribution to the 
subject is by Dr. В. Рони, and takes the form of a Paper 
which was read last night before the Institution of Elec- 
trical Engineers. Our readers will find an abstract of the 
Paper in another column. Perhaps the title— Notes on 
National and International Standards for Electrical 
Machinery "—will strike those who are accustomed to 
dealing with physical standards as being a little strange ; 
and probably’ the words “ Standardisation of Electrical 
Machinery ” would have expressed more exactly what the 
author had in mind. 

A good deal has already been done by the Engineering 
Standards Committee, and doubtless their work will be 
further extended before long bv the International Electro- 
technical Commission. But, as Dr. Pour points out, 
it is one thing to draw up rules and quite another to get 
them adopted. Yet their adoption would result in pecu- 
niary advantage to maker and user alike through reduction in 
the cost of manufacture. In this Paper the view 1s ex- 
pressed that there are many engineers who do not even 
know of the existence of the reports of the Engineering 
Standards Committee ; much less are they conversant with 
them. And yet these rules were drawn up by an influen- 
tial committee. It is stated that by the adoption of 
standard sections for structural steel, as drawn up by the 
Engineering Standards Committee, an annual saving of at 
least one million pounds sterling per annum has been 
effected. Dr. Pour is of opinion that if electrical machi- 


nery were similarly standardised an immediate change for 
1 the better would come oversthe electrical industry, and we 
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Throughout Jus investigations the author is weighing the 
case for and against competition and legal monopoly. either 
public or private. The author views with approval the pro- 
gress In Germany and Switzerland. The former was the only 
country to appreciate the value of the telephone from its incep- 
tion and to introduce it Immediately as an aid to the telegraph 
in extending economical communication to the small villages, 
By the end of 1877 fifteen rural villages were connected up to the 
general telegraph system, the following vear 287. and т 1879 
another 500. The use of the telephone in such cases was to 
bring the small villages into eloser touch with tlie great centres, 
and the first subscribers! lines were to post offices for this ser- 
vice only, the local service following naturally. 

The author believes that only under State ownership could 
such a wide and efficient service be given to the rural districts 
as exists to-day in Germany. It is pointed out that in 1906 
there were one-fifth as many trunk as local calls in Germany, 
whereas in the United States the trunk calls were only one 
thirtv-fifth of the total of local calls. The ећеепсу and 
sufficiency of the local and trunk service is maintained by re- 
commendations of the interested Chambers of Commerce to 
the Controlling Department. That the State control is not 
antagonistic to the introduction of the latest developments is 
shown by the introduction of the automatic svstem in five 
exchanges of considerable size 

The consideration of the Swiss system gives the author the 
greatest satisfaction, because it is carried out on more demo- 
cratie lines, and the beneficial results more readily proved. The 
results are—as in Germany—the extension of the telephone to 
all the outlying villages and the giving of an efficient service at 
the minimum cost, and the earlier and wider use of the mes- 


Eee 


P d 


think it will be agreed that he is in a position to give an 
opinion with some authorit v. 

It is scarcely necessary to repeat the argument that stan- 
dardisation would appreciably reduce the cost of manufac- 
ture, but this point seems to have been grasped more readily 
in Germany than in this country, due no doubt to the fact 
that the number of manufacturing firms is much smaller. 
It is suggested by Dr. Pour that the subject should be 
thoroughly discussed by the Institution of Electrical Engi- 
neers, and preferably at all the Local Sections, and that a 
pocket edition of the reports by the Engineering Standards 
Committee should be issued free to all members of the 
Institution. Excellent though such a course would be, 
this seems to us to be (even assuming there are no other 
difficulties) the kind of suggestion that is frequently made 
invo.ving a heavv expense, and vet many members object 
to the raising of subscriptions. Perhaps it might be feasible 
{о adopt some such suggestion for the full members alone. 

Dr. Pouv's Paper will probably cause the average reader 
to ask whv, if the subject has such commercial possibilities, 
something more effective has not already been accom- 
plished. The subject should appeal essentially to the manu- 
facturer. Why, then, has he not taken action ? The user 
must necessarily fall into line if the manufacturer decides 
upon any particular restriction in manufacture ; or if he does 
not, then he must pav accordingly, and we do not doubt that 
consulting engineers would give their support. But it is 


necessary that the manufacturers should act together in a 
It speaks volumes for the want of 


sage rate svstem. 
After considering the svstems in other countries, the author 


compares the situation with that existing in the United States, 
and shows that there, as in Sweden, competition has brought 
about rapid and extensive development, but lie sees that sooner 
or later the self-interest of the competitors or the disillusion- 
ment of tlie publie authorities will terminate competition and 
substitute a monopoly ; he regrets the economic waste due to 
the duplication of plant and energy that. might be expended in 


question of this kind. 
solidarity of our firms that they cannot come together and 


agree to abide by certain standardised schedules of plant. 
The only advantage in not doing so is that occasionally some 


firm may secure an order which it would not gain otherwise. 
Surely И is 


other directions. 
The author thinksthe reason for the greater number of tele- 


phones per head of the population in America 13 due to com- 
petition and also to the fact that the need 1 greater owing to 
the different conditions in Europe. The same applies to 
different parts of the States. In the grain districts of the 
North-West the development has been extensive, largely due 
to the initiative of the farmers, whereas in the cotton belt the 


The game, however, is not worth the candle. 
better to reduce {һе costs of manufacture on the whole busi- 
ness than to increase the turnover on unprofitable lines. 
Here is an opportunity for the remodelled British Electrical 
& Allied Manufacturers’ Association to show their power of 


moving the manufacturers in a body towards а policy 
It may be urged that com- 


reverse 18 the case. | 
In Chapter XXIV. on * The Economy of Public Ownership.” 


and also in Chapter V. in the introduction to " The Develop- 
| | i i nt ment of the telephone business," &c., in Germany the ¢ 

view should be borne in mind ; this point is scarcely con- : he teleph ; | G y the author 

t l i d bv Dr. P hat tl states the objections to and the points їп favour of a public 
roverted bv saving, as remarked by Dr. Рон, that the monopoly. The first is that publie authorities will obstruct 


standardisation of steel sections has in no way interfered | industrial progress; but as the result of his investigations he 
finds that while in some countries the telephone business has 


with progress in that direction, for the two industries differ | | 
Nevertheless, so long as the treatment n obstructed and bungled, yet т other countries there has 

ееп по bungling. Secondly: that public officials have not 

the same incentive to work so as to make the utmost of the 
business, For competition he would substitute organisation ; 
against self-interest he would depend on esprit de corps, self- 
esteem and professional pride. Не points out that in Germany 


REVIEWS. there is a department to consider new inventions, that the 


(Copies of the undermentioned works сап be had from THE ELECTRICIAN Ото, post у : i | 

n on receipt of published price, abling 33. for books published under 24. Add | State co-operates with certain manufacturers, and can obtain 

E Ц t. í t ‹ i z k " hg : x : . t * . ote 

а Торттон Dovas) the assistance of specialists engaged in advanced research work, 
W. А. 


———— 


Public Ownership of Telephones on the Continent of Europe. 
By А. №. Ногсомвв. (London, 1911: Constable & Co.) Pp. хх. | Galvanostegie Teil über Elektrolytische Metallaicderschliige. 
By M. ВсньоттЕв. (Halle, 1910: Wilhelm Knapp.) Рр. хіх. 257. 


4-482. 85. 6d. net. | 
This is a very careful, unbiassed study of the introduction MA2. — m 
There are quite a number of works on electro-plating in Ger- 


and development of the telephone in the different countries of | 
Europe—the United Kingdom excepted. The results of the | many, notably those by Pfanhauser and Langbein, conse- 
author's study of telephony in this country are hidden in the quently it was not а very easy task for Dr. Schlótter to write a 
" Quarterly Journal of Economics," and unfortunately were | book which would meet a want and not overlap with the books 

of previous writers. The author, however, has succeeded in 


not included in this volume, 


which can only be beneficial. 
plete standardisation will retard progress, and we think this 


so very materially. 
is sufliciently broad-minded we need expect no bad result. 
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bringing out а very useful work, and one which in many senses 
stands by itself. In the preface he remarks that most of the 
books on electro-plating previously published have been in the 
main written for the lay person, consequently every term and 
expression used has to be explained. It has also been found 
necessary to start with the elementary principles of chemistry 
and electricity—for example, to explain the construction and 
action of primary and secondary batteries, the laws of elec- 
trical conduction in solids and liquids, and so оп. Then when 
tlie constitution of the various baths for different processes of 
plating are given, the authors frequently state didacticallv that 
such and such a bath is the best for a given purpose without 
going into the reasons as to the why and wherefore. 

It must unfortunately be admitted that in many cases the 
whv and wherefore is not known by the practical electro- 
platers, because it has in the past been to a large extent а ques- 
tion of trying one mixture after another until a satisfactory 
bath is discovered. Generally speaking each plater considers 
that he has some great receipt which it would never do to give 
away, and when the baths are made up. at the last moment 
some substance is added with great mystery. The workers 
who make up the main portion of the baths are not allowed to 
know what is added, and think that it is some great secret 
known only to the manager or foreman. Frequently, however, 
this final addition does not in the least affect the actual plating. 

Nowadays, electro-plating, like everything else. is gradually 
beginning to be worked on scientific principles. The why and 
wherefore is being looked into, frequent analysis is made, and 
as а consequence the total wasting of a solution which will not 
work satisfactorily is less often found necessary than used to be 
the case. Another point is that electro-plating solutions are 
much simpler than they used to be. 

Dr. Schlótter, in his book, presumes that the reader knows 
something of electro-plating, chemistry and electricity, and 
therefore ; goes into the reasons for using this or that solution, ог 
this or that current density. He also discusses the question of 
faults, such as formation of nodules, imperfect covering, and so 
оп. The importance of theoretical questions practically 
worked out is particularly noticeable when alloys such as 
bronze and brass have to be deposited. Thus it has been found 
experimentally that with moderate dilutions of potassium 
cyanide zinc is deposited at a considerably higher potential 
than copper. By increasing the concentration of the potassium 
cyanide the potential at w hich zine is deposited remains almost 
constant. On the other hand, the potential at which the copper 
is deposited is raised. Ву raising the concentration too far, 
however, the difference of potential between the zinc and copper 
is again increased. It follows therefore that by carefully regu- 
lating the strength of the potassium cyanide in the electroly te 
it 1s possible to reach a point at which zinc and copper are de- 
posited at almost the saine potential. 

It only remains to say that all those engaged in the electro- 
plating industry will find this book of the greatest value. We 
look forward to the appearance of the second volume. F.M. P. 
Practica] Dynamo and Motor Management. (London, 1911: 

Rentell & Co.) Pp. 48. 6d. net. 

This little book has been prepared to enable attendants in 
charge of electrical machinery—more particularly those in 
charge of private plants—to recognise the various small ail- 
ments to which dynamos and motors are hable. Simple in- 
structions are given as to th» method of r. moving. minor 
troubles, which, in the case of continuoas-current machines, 
generally result in sparking at the ccmmutator; but in the 
case of faulty armature or field coils it is rightly recommended 
that the part in question should be returned to the manufac- 
turer's works. Failure to excite 13 also liable to prove а source 
of trouble to a non-technical attendant; the various likely 
causes are mentioned, and the method of procedure to remedy 
the fault is clearly indicated. 

The book is printed on paper which shows the numerous 
illustrations to advantage, but many of th» larger illustrations 
bear little connection with the text; such. for example, as a 
distant view of a dynamo and motor works, a bay in a dynamo 
and motor works, &c, 
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In the section dealing with insulation testing it is stated that 
а battery and even an insensitive galvanometer will enable any 
insulation fault that would seriously affect the machine to be 
detected and located. Аз considerable electrical pressure 1s 
frequently necessary to show up a "fault," an ordinary cell 
may sometimes prove of little assistance in this respect. 

We hope that the symbol А on page 39 and page 40 to desig- 
nate a star connected circuit will not remain in future editions, 
since the use of y is well established for th's purpose. The 
frequent use of split infinitives wiil scarcely be considered а 
blemish by the readers for whoin the book is intended. 
Engineering Abstracts. (London: The International Institut: of 

Technical Bibliography.) 24s. per section рог annum. 

From a statement by the publishers, we understand that this 
work is the outcome of the " Repertorium " which used to be 
issued annually by the Imperial Patent Office of Berlin, but 
which has now been transferred to the International Institute 
of Technical Bibliography. and is issued monthly. Its object 
is to do for technical literature what the “ International 
Catalogue of Scientific Literature " does for scientific Papers, 
and in many respects the treatment 15 similar. 

The work is published in the following seven sections: (1) 
Mechanical Engineering, (2) Electrical Engineering, (3) Civil 
Engineering, (4) Mining and Metallurgy, (5) Apphed Chemistry, 
(6) Supplement, (7) Military Engineering (including Aerial 
Navigation). 

The subjects are grouped under a comprehensive series of 
numbers. This. of course, has its advantages; but difficulty 
arises unless cross references or duplicate entries are judiciously 
used. The user alone can say whether these are adequate. 
The fact that the author 1s always put first prevents effective 
grouping and the use of * catch words" to start entries; in 
fact, the entries of anonymous articles even start with “ The” 
ог“ A" if this is used in the original. For a few entries this 
does not matter, but when entries become numerous it 15 dis- 
advantageous. Our chief criticism is that the title 1s really 
incorrect ; the “abstracts”? generally consist of about three 
lines half across the page, and these cannot seriously be called 
abstracts. The work is really an index with very brief sum- 
maries, and to a large extent it covers the same ground as the 
well-known Engineering Index issued by the “ Engineering 
Magazine.” 


THE WESTON SYNCHROSCOPE. a 


ВУ C. V. DRYSDALE, D.SC. 


Apart from special methods only applicable to polyphase 
machines, two devices are in general use for synchronising 
alternators, (1) the synchronising lamp or voltmeter, and 
(b) the rotating field synchroscope. The 
former is, of course, much more simple, 
but suffers from the serious defect of being 
very insensitive as regards the exact 
moment of switching in, which should be 
when the machines are in exact coinci 
dence of phase. A simple calculation or 
diagram, such as Fig. 1, shows that the 
machines may be as much as 16 degrees 
out of phase before the synchronising 
vo:tmeter shows 1 per cent. of variation 
from its maximum reading, so that a 
little error of judgment may result in a 
considerable shock on switching in. A 
further objection is that although the 
rapidity of fluctuation of the lamp or 
‘oltmeter reading indicates the difference 
between the frequencies of the machines, 
there is nothing to show which of the two machines is the 
faster, and considerable time may thus be wasted. 

In order to make the lamp method of real service, therefore, 
it is necessary to combine it with some device for indicating 
exact coincidence of phase, and also whether the incoming 
machine is fast or slow; and this is what has been done щ 
the instrument under consideration. 


Fic. 1. ; 
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| it. This lamp can be easily withdrawn and replaced. Ап 
auxiliary box contains an ordinary synchronising transformer, 
Т, for the lamp, and a non-inductive resistance, В, and a con- 
denser, К, for connecting in series with the two wattmeter 
coils respectively. А small inductive coil for adjusting the exact 
quadrature is included in the instrument case. Fig 4 is a 
diagram of the connections of the instrument and box, which 
will be readily understood from the principle of the instrument ; 
and Fig. 5 an internal view sliowing the dial, lamp, and 


watimeter mechanism. 
Machine 


Principle of the бупсйтозсоре.— an ordinary dynamometer 
wattmeter has both its fixed and moving coils wound with 
fine wire, and two alternating voltages are applied to the 
terminals of these coils, 16 will show very accurately when 
these two voltages are in exact quadrature, as the wattmeter 
will indicate zero in this case, and deflect to right or left if 
the phase difference is greater or less than 90. Ву connecting 
а condenser in series with one of the coils, and introducing a 
small amount of inductance into the other, it is easy to arrange 
once for all that the wattmeter indicates zero when the two 
voltages are in phase instead of in quadrature, and this can 
be instantly checked by connecting the two circuits to the same 
supply. Under these circumstances, if one circuit is connected 
to the "bus bars and the other to the incoming machine 
it is only necessary to sce that the synchronising lamp is bright 
and the wattmeter pointer at zero to be able to throw in without 


any shock. 
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Fic. 2.—INcourNG МАСНІКЕ (BROKEN CURVE) Fast. 


у 


But this only indicates when the machines are in exact 
synchronism, and not whether the incoming machine is too 
slow or too fast. The solution of this problem is the most 
remarkable feature of the instrument. If the speed of the 
incoming machine is low or high, the lamp will flicker in the 
ordinary manner and the wattmeter will also deflect to right 
and left alternately as the voltage of the machine alternately 
lags and leads with respect to that of the bus bars. This 
їз clearly seen in Fig. 2, and it is evident that the rate of 
oscillation of the pointer, like the rate of fluctuation of the 
light, shows the amount by which the speed of the machine 
is high or low, although neither of them by itself indicates 
which. But if the lamp and wattmeter are combined, so that 
the dial of the latter is illuminated by the former, the difficulty 
ів at once solved. For if the machine is fast, as shown in Fig. 2, 
the wattmeter pointer swings over from left to right while 
the lamp is bright, while when it swings back the lamp is 
dark. In consequence the back swing is not seen, and instead 
of the pointer appearing to oscillate it appears to rise with the 
dawn of light at the left-hand side of the scale, to swing across 
in full light and to disappear on the right of the dial with the 
extinction of the light, almost exactly like the rising and setting 
of the sun, and as if it were steadily revolving in one direction. 


Fic. 4, 


Tests.—T'he instrument tested was one for а 110-volt 60- 
cycle supply. It was first employed to synchronise в small 
single-phase rotary converter with 110-volt 60 ~ mains. 
It was found that the synchroscope performed its functions 
perfectly, the speed being very easily regulated and the machine 
thrown into parallel without the least shock. 

A test was then arranged to ascertain the accuracy of the adjust- 
ment and the sensitiveness of the instrument to phase displace- 
ment. This was done by connecting it as shown in Fig. 6. 
Two similar choking-coils of negligible resistance L, and L, 
were connected in series with two similar resistances R, and 
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Кто. 3,—Incomina MACHINE (BsokeN CuRVE) Srow. 


us " €xtent is this the case, that to anyone unacquainted 
ih one Find occurs the pointer simply appears to revolve 
кошу, ес ү ог the other, depending upon whether the 
Shen us о 18 fast ог slow. Fig. 3 shows what happens 
the lam ish m is slow, and it will be seen that in this case 
and hat th right as the pointer swings from right to left, 

a e direction of rotation is therefore apparently 


Fic. 5.—VrEgw ОЕ ЇКТЕВ1ОВ ОЕ INSTRUMENT, 


there 
flee instrument resembles in every way the rotating 
visible), ind db е that the fluctuation of the light is 

| angement is ext i 
P апу loose contaet с remely simple, and free 
onst ) 

instrument, as i vi Synchroscope.—The actual indicating 
its action. is al would be expected from the above account of 
board к most identical in construction with the switch- 
a bold central к E only differences being that the dial carries 
" Slow," and dos with two arrows indicating “ Fast ” and 
at the synchronising lamp is inserted behind 


its 


R, across a pair of A.C. mains. The two circuits of the 
synchroscope (indicated by A,. А,, and B,, B, in Fig. 4), 
were joined to the terminals of these two resistances 
respectively, the P.D. across each of them representing 
the voltage of one of the two machines. By inserting 
iron cores into either of the choking coils І, and L,, the 
current in either circuit, and consequently the P.D. across 
the corresponding resistance, could be-made to lag: behind 
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that of the other. The amount of the phase difference between 
the two could be instantly obtained, to a sufficiently close 
approximation, by observing the voltage V, across the ends of 
the two choking coils, from which sin 0— V,/V,. Тһе 
observations were taken at various frequencies from 40 to 
80 ~ рег sec., and at each frequency the choking coils were 
adjusted so as to deflect the pointer of the synchroscope to 
the left and the right-hand edge of the index mark (which was 
half-an-inch wide) successively. The following results were 


obtained :—- 
Phase displacement for whole 
Frequency | Voltage breadth of index mark. 
per вес. | Va. ————————————————— 
| Observed. | Corrected to 110 v. 
40 94 10-1 deg. 
30 | 09 20 
60 108 $2. 
60-8 98-0 6-1 ,, 
67 107 4:6, 
т 80 107 40 .. 


The position of the pointer for exact phase coincidence was 
almost precisely the same for all frequencies, showing that the 
synchroscope could be used equally well over a large range of 
frequency. This would, however, have been expected from 
the theory of the instrument, for if an inductance L is in series 
with a resistance r the current lags behind the voltage by an 
angle a such that tan a= Lp/r; while if a capacity K is in series 
with a resistance В the current leads by an angle В for which 
cot B=KRp. In order that these two currents should be 
in quadrature as required in this instrument tan a must be 
equal to cot В ог Lp/r=KRp. But this simply means that 


Fic. 6. 


L-KRr, which is independent of frequency, and therefore 
if the inductance 1з adjusted so that the pointer is at zero 
with both circuits on the same supply at any frequency the 
instrument will be correct for all frequencies, provided that 
the inductance of the instrument coil in series with the con- 
denser is negligible. The same theory shows that if the resis- 
tance of the instrument is small in comparison with the 
capacity reactance of the condenser, the sensitiveness of the 
instrument to phase displacement should be proportional to 
the frequency and to the square of the voltage, and this is 
verified by the observations. 

To sum up, therefore, the synchroscope appears to be a 
perfectly ‘efficient instrument on circuits of ordinary wave- 
form, to be simple and reliable in construction and to permit 
of determining exact synchronism within a phase angle of 
about 1 degree over a considerable range of frequency and 
voltage. It is also very quick in response, the periodic time 
being considerably less than 1 second, and the damping 
very perfect. The index and pointer are very bold and clear, 
and with the brightly illuminated dial can be seen from a 
considerable distance. 

APPENDIX. 

The resistances, inductances, and capacity of the coils and 
condenser were measured by an induction bridge and an 
alternate-current potentiometer, with the following results :— 


Instrument. 


Moving coil, Terminals 1 and 2. Resistance 360 ohms. 
Inductance 0-0036 henry. 

Fixed coil, &c., Terminals 5 and 6. Resistance 480 ohms. 
Inductance 0-595 henry. 
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‘adapter at one end and г lamp holder at the other. 


Auxiliary Вох. 
Condenser, Terminals А and 1. Capacity 1-08 mfd. 
Resistance. Terminals B and 6. Resistance 1,026 ohms. 


Total resistance in fixed coil circuit 1,026 4.1480 = 1,506 ohms, 
* Hence by theory of instrument the inductance in this circuit 
should be 1-08 х 360 x 1,506 x 10-$— 0-585 henry, agreeing very 
fairly with the 0-595 henry found by test. 

The above tests were made at Stanley House. South Norwood, 
by the kindness of Mr. Н. Tinsley, to whom the writer is much 
indebted for the use of his excellent facilities for alternating 
current testing, and for help in the experiments. 
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CONDENSERS AND METAL FILAMENT LAMPS. 


"ome two vears ago we drew attention to the possibilitv of 
employing condensers on alternating-current circuits for supplying 
lamps of any voltage desired. less than that of the circuit in question. 
Thus, 50 or 100-volt metal lamps can be used on a 200-volt circuit. 
Although little has been heard of this interesting development, 
which is due to Mr. А. W. Ashton, M.Sc.. of Battersea Polytechnic, ita 
great possibilities have not been overlooked by the electric supply 
authorities, and in at least one instance condensers have been applied 
to public lighting by meta! filament lamps. 

In spite of recent progress in the manufacture of 200-volt tungsten 
filament lamps, and the considerable reduction in their price during 
the last year, there are still substantial advantages to be obtained 
where 25, 50 or 100-volt. metal lamps can be utilised. This par- 
ticularly applies to positions where 8 c.p. karbon lamps had pre- 
viously provided adequate illumination. 

In every dwelling house there are certain positions in which a 
13-watt metal lemp would provide ample light; for instance, in 
small bedrooms, cellars, offices. &c. Such a lamp fitted with an 
intensive Holophane reflector gives about 21 c.p. (international) in 
a downward direction, and would give an illumination of about 1-2 ft.- 
candles over a circle 5 ft. in diemeter on a plane 4 ft. below the 
lamp. А 13-watt metal lamp is, of course, at present unobtainable 
in the case of high pressures, and when introduced will doubtless 
require careful use. 

On alternating-current circuits an auto-transformer can be employed, 
and the supply pressure reduced for all the lamps. This has fre- 
quently been done, but the first cost of the transformer and the 
necessity of installing new lemps throughout the whole building has 
prevented many smell consnmers from adopting this system. 
In addition to the first cost the ‘no load 7 losses, even if as low as 
5 watts. are equivalent to seven 17-watt lemps used for 1 hour per 
dey ; whilst ап automatic switch is employed for disconnecting the 
auto-transformer when no lampsare in use, the first cost is materially 
increased. 

For dwelling houses where less than, say, 25 lamps are installed, 
Mr. Ashton claims that the use of condensers compares favourably, 
as regards initis] and running costs, with both 200-volt lamps and 
low voltage lamps used in conjunction with an auto-transformer. 

There are two methods of 2pplying condensers. The first is the 
parallel system ; in which all the circuits are in parallel and in which 
each circuit consists of a lamp (or group of lamps controlled by a 
single switch) and г, condenser in series. 

The other arrangement mzy be termed the series system. In this a 
number of lamps of low voltage (say. 8, 12 or 16 volts) are connected 
in series with each other and г condenser, the lemps being controlled by 
short-circuiting switches. This system is described in detail below. 

The size and cost of the condenser is directly proportional to the 
lamp current, and inversely proportional to the frequency and 
voltage of the supply circuit. 

C x 10° 

2ra V V, — V,? 
farads, C=the current taken by the lemp in amperes. ~ =the 
frequency of the supply pressure, V, — the voltage of the supply, and 
У, = voltage of the lamp. 

For running in conjunction with sing!c lamps the condenser may be 
fixed under the floor above ner the ceiling rose, or on the wall nesr 
the switch. A specia! cylindrica! form of condenser is made with ап 
This can be 
applied without disturbing the wiring, the condenser being about 


. where К is the capacity in micro- 


.2 in. diameter and 6 in. long. The condensers are manufactured by 


the British Insulated & Helsby Cables, Ltd., under the Mansbridge, 
Ashton & Helsby Patents, the paper being impregnated by а 


special process which, it is claimed, makes it much stronger, electric- 


ally, than in any such condensers hitherto manufactured, 
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AUTOMATIC REVERSIBLE BATIERY BOOSTERS. 


For running 10., 13-, or 17-watt lampson 200 volt 50 ^, circuits we 
may mention, so that en idea can be formed of the cost, that tho 
condensers range in price from 4s. to 6s. 6d. (list prices). It can be 
shown that the cost of the condenser can generally be saved during 
the life of the first lamp. For example, a 22-5 c.p. 100-volt lemp 
requires 25 watts and costs 2s. 64. А 200-volt lamp of the same 
czndle-power, according to manufacturers’ figures, takes 32 watts and 
costs, зау, Зв. Assuming a life of 2,000 hours, and energy at 4d. per 
unit, the advante ge in favour of the 100-volt lamp is 5s. 2d. ; which is 
litt!» less then the cost of the condenser. With energy at 6d. por 
unit the saving is 75. 6d. ; whilst for circuits et a frequency of 100, the 
condenser cost мош only be about 33. If a lamp of smaller candle- 
power than 14-5 (the lowest во far made for 200-volt circuits) is used, 
the sving is, of course, much greater. 

One of the most interesting applications of the condenser to lighting 
is thet referred to above a3 the series system. In this system the 
lamps are connected 211 in series and in circuit with the condenser 
across the mains. Switches ere fixed in prrallel with the lamps, вэ 
thet when a switch is closed the corresponding lamp is short- 
circuited. Provided thot the sum of the volt»ges of the lamps in 
изе at the samo moment does not exceed about 40 per cent. of th» 
supply voltsge, it can be shown thet exch lemp gets within 3 per 
cent. of its reted current, however many lemps gre switched on. 

Take, for instance, à supply voltage of 220, end assume that 16-volt 


We give below an account of the discussion on Mr. 
В. Rankin’s Paper on the above subject, which was read 
bfore the Institutionof Electrical Engineers on November 23rd. 
An ab.tracé of this Paper appeared in our last two Issues. 


Mr. J. S. Hicarrmep agreed. with the authors statement that lead 
storage batteries could be provided and maint uned at comparatively low 
eost, provided that they were well looked after, but he wished makers of 
batteries would devise some better method of charging for maintenance, 
H^ had a larg: number of batteries under his charge, of which great саге 
was taken, and he paid large sums for their maintenance, which he always 
felt went towards paying for th* maintenance of batteries used less cara- 
fully. With regard to the employment of boosters, if the curve of the 
bittery pressure during charge and discharge were а straight line, the 
design of an automatic booster would be perfectly simple: the difliculty, 
however. was that the battery volt curve of charge and discharge was not 
a straight lin», the curve turaing up very quickly when th» battery ap- 
peoached the charged state. [n designing a booster for ordinary work 
it was advisable not to take account of the extreme end of the charge 
curve, and he thougat that. particularly on Dads where the variations 
were very violent. И was essential and certainly economical to work a 
battery at a moderate rate of charge and complete the charge at the end 
of the day's load. It was not necessary to design the booster to keep 
constant load on the generator when the battery was absolutely fully 
changed : in fact, very few boosters would work in that particular way. 
Automatie boosters were required to deal with two classes of load, viz., 
slow and rapidly varying loads, and the problem was different in the two 
cases. The ‘Тачгу regalator was perfectly satisfactory so long as the 
variations in the load were very slow, but when these variations became 
exceedingly rapid then the Thury regulator was not accurate > other 
forms of regalator acted in much the same fashion in dealing with rapid 
variations, The author hid mentioned that the diverter was not alto- 
gether satisfactory, and he, the speaker, agreed that in its present design 
that was the case. What should b» done was t» make the diverter in- 
ductive—a very simple matter. He had used such an arrangement with 
sones-wound generatora, but not with boosters; ho thought, however, 
thit as it had worked very satisfactorily in the former case it would be 
a satisfactory solution in th* latter. Laminated fields. of course, enabled 
the booster to respoad more rapidly to variations in the load, and it was 
Clearly impossible when the tield current changed to make the tield change 
with the same speed unless laminated. In. practice, with multipolar 
machinos the ordinary laminated poles wer? sufficient, but with bipolar 
machines it was essential to азила throughout. [In a station designed 
for dealing with fluctuating loads of various kinds, he was not altogether 
in agreement with the practice of using compound generators, and he 
thought thit the original desiga plus the use of a battery and booster 
with the g:nertor shunt wound was quit? able, as a rule, t» deal with the 


lamps are to һе uscd. 
The voltage across the condenser will then be as follows :— 


No. of lamp: in uso......... 1 2 3 4 : 
Voltage across condenser... 2190-4... 2174... 214-7... 210-5... 20 


5 
50 


If the condenser соруеНу is edjusted so that norma! current 
Hows when three lamps are in use, the lamps would receive the follow- 
ing percentages of their norm! currents, e!lowing for the change in 
resistance of the lamp; :— 


No. of lamps............ TEE 
Percentage of current...... 101-5... 1008 ... 


1 2 3 1 5 
109-0 ... 934... 97:0 


For sma!l houses requiring only, sty, seven 16-watt lamps, not 
more than 5 would probably be required to be in use at the same 
time. The seven lamps might be wired in series with one condenser, 
and for 220 volts 50) ~ the сорзейу required would be 14 microfarads 
(the price of the condenser being about 13s), Tf switch lamp- 
holders are used the wiring becomes extremely simp'e, and the tota! 
cost of such wiring end fittings wou'd роо» Уу not be much more 
than one-hz'f thet of ordinary systems. Morcover, the 16-volt 
lamps are very cheep (about Is. 64. cach, retail price, the lamps 
at this price being in stand та bulbs). 

For hous2s where more lemp: sre required, cither a 1-2 ampere 
filement may be used, which моц elow of inst»lling lamps to a total 
capieity of about 140 wetts, or а specia! typ of lamp might be 


sin И thuctuations whieh occurred. 
Mr. А. М. лугов spoke from the central station engpincer’s point of 


view. No donbt the automatic booster was a very valuable arrangement 
for dealing with successive peaks and valleys following one after another 
very rapidly, but he did not quite see how the author made out a saving 
of 10 to 15 per cent. by its adoption where а battery had previously been 
in use without a booster. He considered that the variations would have 
to be excecdingly severe and sudden fop that to take place. Regarding 
the use of batteries as а stand-by, an important. question arose as to 
waether, when connecting up a. battery for, say. central station supply, 
it should be tied up to the "bus bars permanently. In. the. biggest 
iustallition in this country—viz.. Manchest?r—directly the load reached 
15.000 amperes the automatic cireuit-breaker operated and cut ой the 
battery from the bus bara, not for th» purpose of saving the battery, but 
the booster. In Birmingham they proposed to do the opposite—viz., 
to tie the battery up permanently to the "bus bars—and if such а sudden 
end unexpected load as 17,000 to 20,000 amperes came on, they wanted 
the battery to stand up to the load absolutely. They proposed intro- 
ducing a larg: automate short.cireuiting switeh, which was all but 
closed, so as to get rid of the difhculty of imparting acceleration to the 
heivy moving parts. "ais connected the battery direct on to the "bus 
bars and eut out the booster. In order to protect the latter they pro- 
posed to desiga it so that it would stind up to what corresponded to 
almost short-cireuiting. the booster, previously, however. discharging 
the field of the booster and opening the motor circuit. [t was much 
cheaper to design a booster to carry a“ short.circuit " current for half 
а second than to carry а line current for, say. three minutes. ‘ae one 
test was many times more stringent than the other, as there was no time 
in half a second for any great damage to be done, and the worst was overin 
about one-fifth of a second. If they were not careful. they would in 
the near future find themselves landed in difficulties owing to the cost 


Regalating cell switches were coming along very fast 
British manufac- 


developed. 

One of the most interesting festures of the series system isSthat 
the lemp; need not be eof thessmoe cand'c-power; and for increased 
cindle-powers higher voltege lamps requiring the same current can 
be usd. А special c ppliestion of this is the connection of a 25-watt 
and a -watt lamp to the зато condenser, using a two-way 
switch, thus allowing г low esndle-power lamp to be used in nurseries 
and sick rooms аза ** night light.” Again, with three-light p»nd»nts or 
electroliers, the two lemps on one switch can be run in series, and the 
third lamp, used witha condenser. сэп Бо of the same candle-power ; 
or th» three lamp: тту b2 for 25-volts pressure, and run on the 
soris system with saort-circuiting switches. With two-light 
pendants а condenser on each lamp сап be used where both lights 
are not alwaya required. 

The system is p:rtieulerly suiteble for wiring groups of houses or 
flats where current is metered to the owner of the flets and occupiers 
ere given an unlimited supp!y at en inclusive charge. The con- 
denser in such e303 acts gs a current limiting device, since the 
current is mainly determined by the condenser used, and any 
eftempt to incres32 the load by instz!ling lamps of larger candle- 
power causes г reduction in the amount of light. 

Condensers are 2130 of advantage for reading lamps or candle 
lemps, for which purposes 200-volt lemp; are not very suitable ; 
whilst, moreover, а condenser in series with a wall p'ug prevents 
dsnger due {э short-circuits in the flexible wire. 

The condenser also prevents the over-running effect when metal 
lxmp3 are switched on, гз inste-d of the initi?! current being miny 
times the norms! current, the initia] increase is, we understand, only 12 
per cent. Finally, we may draw attention tothe fact that the leading 
current taken by the condenser is of advantage to the generating 
‘station, especialy in mixed power and lighting systems, where the 
magnetising currents of trazeforress and induction motors are successfully with Continental methods. He did not think there was any 
supplied by the condensers, ' diflicalty in applying the series-parallel method to automatic hosters 

a 


of the boostera, 
in Germany and being introduced into this country. 
turers of boosters would, therefore, have to look to their laurels, because 
if they stuck to the present methods they might find that the coat of the 
booster plus the battery was rather more than that of regulating cells 
plus the battery, and it was only by adopting such a method as he sug- 
gested in his Paper before the I.E.E. а vear ngo. which reduced the 
booster output some 60 to 70 per cent., that they could hope to compete 


- 
— - n 
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provided that suitable arrangements for switching were made which 
would enable one to turn over, when occasion required, from series to 
parallel and vice versa by a simple throw-over switch. Regarding the 
value of the saving introduced by the battery, in his Paper already referred 
to he had, he hoped, proved that for a triangular peak of about two hours 
across the base line the saving worked out. as compared with extra steam 
plant, at about £1 per kilowatt per annum, and for a peak of four hours 
at half that figure. Therefore, at first sight. it appeared that on very 
short peaks the saving should run up very rapidly ; but this it did not do, 
because the output from the cella did not run up proportionately as the 
time was reduced. No doubt, however, short time peaks would show a 
greater saving than £1 per kilowatt per annum, provided that the fluc- 
tuations were sufficiently severe and rapid seriously to reduce the effi- 
ciency of the generator, and that boiler stand-by losses could also be 
eliminated. In his, the speaker's, Paper he took up the question of 
improving the power factor by using synchronous machines in conjunc- 
tion with the battery, the battery providing the load forthe synehronous 
machines. That was an ideal way of improving the power factor, since 
energy could be stored up in the battery for times of peak load or emer. 
gency. The variation in the excitation of the synchronous motors or 
rotary converters necessary for the correction of the power factor might 
be performed by hand (or automatically if desired), and an automatic 
reversible booster might be arranged suitably to compensate for the 
variation in the voltage received from the direct-current side of the 
synchronous motor-generator or rotary converter, and cause the battery 
to be always charged at any suitable rate. By this means a load was pro- 
vided for the motor-generator or rotary to charge into, and under such 
conditions a very small increase in the rated output of the machines was 
sufficient to provide a means for introducing a large leading current into 
the system. At the same time the battery was being charged, and was 
available to relieve the generating station at the time of peak load, Apart 
from such an arrangement, he did not think there was much scope for 
automatic boosters in the larger central stations or sub-stations. 

Mr. Н. BURGE considered that the author's statement that in the 
Pirani booster there was nothing to prevent over-charge and over. 
discharge was not correct. In practice, properly designed boosters, 
especlally when constructed with interpoles, provided an easy method 
of overcoming the difficulty mentioned ; this was to set the brushes for. 
ward so that an armature reaction was set up, demagnetising the field 
and reducing the booster volts by а fixed amount for every 100 amperes 
carried by the armature. With this adjustment. good results were 
obtained without the complications introduced in other tv pes of boosters, 
and without the sluggishness. Mr. Highfield’s suggestion, that shunt 
generators should be adopted, although very desirable, would hardly do 
in the case of traction work, where over-compounding was nearly always 
necessary. Не did not agree with the author that the arrangement 
proposed by Crompton & Co. for equalising on a colliery winding load by 
means of an equalising battery would not give satisfactory results, 
because with a suitable series winding, as shown on the machine X, Fig. 18. 
the plant could be made to take constant load from the mains within 
10 per cent. of the normal continuously. There seemed to be an objec- 
tion by colliery engineers to instal batterics, but it was to be hoped that 
that Paper would induce them to give batteries a trial. 

Mr. B. M. JENKIN thought that the question of time lag was the most 
important in the diverter type of booster. Before the Entz booster came 
out he had ex perience of a diverter ty pe. and had great difficulty in trying 
to get the lagging effect reduced. which he failed to do for the reasons 
explained in the Paper; but luckily in that particular ease it did not 
matter. It was at a sub-station, and the battery and booster were work- 
ing in parallel with motor-generators. The load fluctuated extremely 
rapidly, being a railway load. What really happened was that when the 
increases in current came оп the generators took the momentary in- 
creases of load, sometimes going up to 50 or 100 per cent. overload for a 
second or two while the booster was picking up its field and making the 
battery give the overload ; but that momentary overload on the gene- 
rators was for such a short time that it did not matter, as there was no 
sparking and no time to affect the temperature of the generators. He 
wished the author would give them some comparative figures between the 
actual time lag with the diverter type of boosters and the separately 
regulated boosters, such as the Entz and Tirrill type. ‘There was no doubt 
that the diverter type of booster involved considerable complication and 
expense. Laminated fields, separate exciter and diverter resistance were 
all essential, and it was necessary to keep the circuit through the booster 
of low resistance, involving heavy copper conductors, in order to keep 
the diverter resistance low, and so prevent much power being lost in the 
diverter. "The Tirrill regulator gave the simplest arrangement so far ав 
the booster was concerned ; it was simply a generator with shunt field. 
It was evident that as the size of the battery was increased (it was now 
the fashion to increase them) the size of the booster increased also, and 
with it the eost; therefore if it was possible to obtain a& good results 
with the Tirrill regulator as with the diverter type of regulator the T irrill 
was going to be best on account of the lower cost of the booster. On the 
question of compounding traction generators, working in parallel with a 
battery and booster, which was supposed to keep the load on the gene- 
yators constant, if the battery booster did its work properly there was no 
fluctuation in current on the main generator, and therefore there could 
be no compounding effect. On one occasion he tried an arrangement, 
which worked quite satisfactorily, of putting the series winding of the 
generators, not in the generator circuit, but in the main return circuit. 
The result was that any fluctuation in the main return circuit raised or 
lowered the generator volts exactly as if they were over-compounded, 
but the current in the generator armatures remained constant, thus 
enabling the battery and booster to take the fluctuation in load. | 


Mr. G. C. ALLINGHAM differed from the author's explanations of the 
method of working of the various tvpes of booster, and preferred to 
classify these under two principal heads: (1) Differential boosters, 
which gave a boost approximately proportional to the current by which 
they were controlled. АП boosters of this class were controlled by the 
line current, and had no direct tendency to keep the generator current 
constant, but only did so incidentally, and somewhat imperfectly. This 
class would include, besides the plain differential booster, the Pirani, 
Crompton, Hightield and K.C.C. boosters. (2) Boosters in which any 
variation in the value of the current by which they were controlled pro- 
duced a disturbance of the equilibrium of the controlling system, which 
was thereby set into operation and continued to operate until its equili- 
brium was restored, and therefore always tended to keep constant the 
current which controlled it. Boosters of this class were controlled by 
the generator current, and had a direct tendency to keep the current 
drawn from the generators constant under all conditions. This class 
would include the Lancashire booster as well as those controlled by 
external regulators, such as the Entz, Tirri. Tavlor-Scotson, Brown- 
Boveri and Tilney. Мг. Allingham disagrecd with the statement in the 
Paper that connecting its shunt coil across the battery instead of across 
the ‘bus bars rendered a differential booster unstable in working; the 
variations in the excitation of the shunt coil produced by variations in 
the battery voltage were far too small to produce instability, or, indeed, 
to produce any appreciable effect at all. What did make a differential 
booster unstable was the provision (with a view to reducing the copper 
and loss of energy in the field) of a third, or self-exciting, coil connected 
across the brushes of the booster. This always produced a tendency for 
the booster to “ build up." because any increase in the booster volts 
increased the current through the self-exciting coil in the same propor- 
tion, which in its turn produced a corresponding further inerease in the 
booster volts, which again increased the self-exciting field. and so on. 
(This three-coil differential booster was referred to in the Paper as the 
“ Crompton ” booster, although, as а matter of fact, Messrs. Crompton 
had given up its manufacture some time ago, and now made boosters of 
the kind which the author called the ** Pirani.") А distinction had been 
drawn in the Paper between the Highfield and E.C.C. boosters and other 
differential boosters; but the speaker pointed out that both the High- 
field and E.C.C. boosters were exactly equivalent in method of operation 
and contro) to the three-coil differential booster just referred. to, the 
functions of the shunt or separately-excited coil and of the self-exciting 
coil being combined in a single winding by the insertion of the exciter, 
which produced the constant element in the excitation corresponding to 
the separately-excited coil. The Highfield and E.C.C.. booster, like 
other differential boosters, were really controlled by the line current 
flowing through their series coils, and only had an indirect tendency to 
keep the generator current roughly constant; they had a tendency to 
build up in exactly the same way as the © three-coil " differential booster, 
and were equally unstable in working. Оп the other hand, the " Lan. 
cashire " booster, which the author had classed among the differential 
boosters, and which bore a superficial resemblance to the three-coil 
differential booster, really worked on an entirely different. principle. 
Unlike all the others except those with external regulators, the Lan- 
eashire booster was controlled by the generator current, and had a positive 
and direct tendency to keep this constant. It was perfectly stable in its 
working, and, although a self-exciting coil connected across the brushes 
was employed, it was absolutely impossible for this to cause the booster 
to " build up." 

Mr. Е. К. ScorT thought that the real opening for the reversible booster 
was for the very big loads for winding plants and rolling mills, &c., for 
which purpose he had had one working very satisfactorily for 10 years. 
Mr. Highfield's remark about the tlywheel being required on those 
boosters was somewhat. unfortunate, as the present speaker in a discus- 
sion at the Mechanical Engineers last year on the Rothesay Dock in- 
stallation had maintained that accumulators would show up quite as well 
as flywheels. However, in the Gary plant which was put down to work 
with flywhee] storage. thev found they had to put in reversible boosters 
and batteries to help the flywheel. The Hucknall Torkard installation 
was, he thought, the only colliery plant in this country which had a large 
battery working for lighting the offices. running hanlage gears and such 
like, and an interesting point was that the storage batteries and the 
booster were some miles away from the power house and got very little 
attention. Не took the opportunity of calling attention to the fact that 
the ordinary carbon resistance was due to a mechanic at the Finsbury 
Technical College, who. he believed. had never publicly been given 
credit for it. Mr. Taylor had said that the booster must be protected, 
t.e., must have a switch to cut it off at the critical moment to prevent its 
burning out. Mr. Scott suggested that a homopolar dynamo should be 


installed which was able to give low voltage currents idea) for boosting 


high-voltage batteries. He could not understand why it had been over- 
looked in previous years. 
Mr. W. M. Morpey said, in regard to the use of carbon as a resistance, 


that the carbon regulator was very old. He thought it was in 1878 that 


Brush invented the well-known Brush regulator, which was the grand- 
father of all the carbon pile regulators in use at the present day. Credit 
should be given to the pioneers in these things. A still earlier use of the 
variation of the resistance of carbon under pressure was the carbon 


‘telephone of Edison, in which the diaphragm pressed against a carbon 
button, and so varied its resistance and caused the line current to vary. 


Mr. С. J. Норкхз, in a written communication, referred to a state- 


‘ment by the author “ that the presence of a heavy flywheel оп the engine 


also affects the quality of the results with some boosters in the same way 
as over-compounding on a generator. or the governor of an engine 
attempting to make the engine follow the load." This was true as far as 


ии ООО 
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the results recorded in the generator load chart were concerned. 


the desirability of a tivwheel as implied in the Paper, even though it 
might appear to interfere with the evenness of the generator load. 

Мг. В. Raskin (in reply) dealt tirst of all with Mr. Hightield’s remarks, 
and suggested that the question of the maintenance of the battery should 
be left to the battery makers. He agreed with that speaker with regard 
to the undesirability of working on the extreme ends of the battery voltage 
curve. The Thury regulator he considered too slow for quick working. 
He was afraid that an inductive diverter would not be such a simple 
matter as Mr. Hightield conceived. 
was an advantage, but it was not necessary on an externally regulated 
machine. As far as compounding the gencrator was concerned he agreed 

| with Mr. Hightield. In reply to Mr. Taylor, he said that the boosters 
dealt with in the Paper were for very quickly varying loads, and in light- 
ing peaks there was, of course, no necessity to use a quickly reversing 
booster. The figures of 10 per cent. to 15 per cent. saving were taken 
from a central station engineer's report. With regard to the fattening 
of the load curve where a lot of traction motors were at work. that was 
quite possible, and on a big traction system he could. quite understand 
that automatic boosters might not be necessary. It was quite а good 
thing to tie the battery across the "bus bars in an emergency, and it could 
easily be arranged for. The controversy as to regulating cella апа re- 
versible boosters should be left to the battery makers. With Mr. Taylor 
he thought that in order to get a saving on an alternating-current system 
the load would have to vary quickly just as in the case of direct-current 
working. Mr. Burge said that the Pirani booster was not unstable, but 
he, the speaker, hid seen some which were certainly unstable. И the 
adjustment of the brush position was all that was necessary, he did not 
soe why it had not been done before and why such people as Siemens 
Schuckertwerke used iron aluminium cells in the field circuit. His com- 
plaint about the Crompton equalising scheme was that the method 
employed to make the battery work was not as good as it might Бе. Mr. 
Jenkin and Мг. Scott had referred to the Entz as being a complicated 
booster, but he considered that it was absolutely the acme of simplicity. 
He had no figures as to the comparative cost of self-contained and exter- 
nally regulated boosters. There was usually not very much in the cost 
of the booster sets themselves ; the trouble was in the eost of the cable 
connections in the diverter type. He did not mind if Mr. Allingham 
re-classitied the boosters, but there was not much in it. He did not care 
about accepting Mr. Allingham's figures ; from long experience he would 
say that the variation in the battery voltage caused by the 100 per cent. 
Increase in the line current would usually Бе considerably тоге than 
9 pr cent. Mr. Scott had mentioned the Rothesay Dock flywheel in. 
atillation. but a man who used to be a switchboard attendant there said 
the equalisation of load was anything but perfect. Mr. Scott was quite 
right when h^ said that the Hywheel was not to be compared with the 
battery for equalising purposes. The homopolar machine might vet 
come in for booster work. The main point in the carbon regulator was 
not the carbon piles themselves but the method of connecting and using 
them, 


DisctssioN AT MANCHESTER. 


Mr. МеКаххох (Chloride Electrical Storage Co.) thought that some un- 
kind people might suggest that the Paper was a catalogue, but to him it 
seemed à very useful encyclopedia with reference to boosters. Heknewofa 
number of cases where the possibility of a considerable saving was en- 
tirely spoilt owing to either wrong design of booster or inefficient operating 
staff. In the United States boosters were in very general use, whereas 
in this country there were very few booster makers, and these were so 
crammed with orders that design had to go to the wall. Makers appeared 
to consider overload merely a matter of speculation. Whilst in. con- 
versation with a prominent central station engineer in Stockholm. the 
speaker had referred to boosters, but the Swedish engineer would have 
nothing to do with these machines, remarking at the same time that their 
generators were designed to give drooping characteristics, and with the 
use of end cells they obtained all the regulation required. Travelling 
through Germany the speaker found many installations representing the 


Тит, Tilney and Thury methods of regulation. but unfortunately they 
The author suggested that engineers should 


Were rarely in operation. 
This prac- 


b: invited by booster makers to see machines in operation. 
tice was not always profitable, as on one occasion known to the speaker 
an engineer and а manufacturer's representative visited a certain station 
and were much alarmed when. finding the booster stopped. they were 
informed by the switchboard attendant that it was found much cheaper 
to have the machine idle. 

Мг. А. G. COOPER (Colne) said that although he had no booster in- 
stalled, he had given considerable thought to the matter, especially with 
reference to the results obtained at Greenock. Looking into the Greenock 
figures there was a big saving in coal, but the maintenance charges had 
also increased. which he concluded was due to the battery. He had 
compared the Greenock figures with his own, and found that his station, 
without battery. came out very favourably. А 

Mr. P. Р. WukeELwnicuT (Blackburn) had had ап Entz booster in use 
for some years on traction and lighting loads, and could report a reduction 
in the coal bill, a reduction in the cost of repairs, and simplicity of opera- 
tion. The booster manipulated a variation of 800 to 3.000 amperes very 
rapidly and with almost straight line regulation. Before purchasing this 
booster he inspected other types, but found them either out of operation 


The 


flv wheel effect, however, was efficient, since it did not make an unecono- 
mical demand upon the steam consumption, whereas over-compounding 
on a generator, or the governor of an engine, did. The results therefore 
were not strictly comparable, and there seemed to be no question as to 


No doubt a flywheel on a booster 
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or very sluggish. He had come to the conclusion that the Entz regula- 
tor was as good as was possible for à mechanical device. 

Mr. G. W. WORRALL asked if Fig. 25 applied to a booster scheme for a 
rolling mill or whether it referred to something apart from the Paper. 

Мг. J. Еытн said that his impression of certain regulators was that 

they went a long way round to effect a change, but he certainly thought 
that the Tirrill and Entz regulators got there quickly. Had the author 
thought of the possibility of using а very highly inductive diverter, more 
inductive in fact than the field magnets, as a closed iron circuit could be 
used * 
Mr. С. Г. E. Stewart (Rawtenstall) thought the Lancashire type of 
booster had had a bad time, but his experience of such a machine had 
been very happy. The machine had run for over 24 years with very 
little stoppage and remarkably quick action. А number of lighting 
consumers were fed from the traction mains governed by the booster, and 
hitherto no complaint had been made ; in fact, the chart showed straight 
line regulation. 

Mr. WILKINSON referred to one of the first attempts at traction regula- 
tion on the Thury system. The regulator was really a battery switch 
controlled by solenoids, and needless to say the sparking was very furious. 
Could the author give any reason for the great lack of development of 
booster regulation in this country ? 

Mr. C. C. AlrcHison (Rochdale) regretted that more views had not been 
ex pressed similar to Mr. Stewarts. With regard to boosters generally, 
the speaker was doubtful whether rapidity of action was always essen- 
tial, Although in some stations a really good result would be obtained 
bv. say, an Entz booster, there were other stations in which other types 
of booster would make a very good case. Не regretted that in some 
stations the boosters were lying idle; this did not necessarily reflect 
discreditably upon the booster. ln connection with batteries. and 
boosters it was a question of time to decide whether reduction of coal 
costs would not be outbalanced by the cost of maintenance and interest 
and sinking fund on capital expenditure. It was the large undertakings 
that would prove the strength of the argument, and the fact that Man- 
chester had recently installed a large battery spoke much for the benetita 
to be derived. Regarding early typos of boosters and battery regulators, 
it was not generally known that Dr. John Hopkinson installed a type of 
regulator т Leeds in 1894. Regarding his own experience, the speaker 
had obtained a distinct advantage in being able to get a very steady 
voltage on traction load, whereas formerly it was very irregular indeed. 
It was not to b» expected that an absolutely steady generator load would 
be obtained if the booster was not suited to the conditions. Не appre- 
ciated so far the use of batteries, and the Entz booster had. been very 
satisfactory. 

Mr. H. С. CREWS referred to some good results which he had obtained 
on a lift installation using à Lancashire booster. Tests extending over 
an hour, with variations of load from zero to maximum, showed a voltage 
variation of only 5 volts in 230. 

Мг. В. RANKIN, in reply, said that contrary to Mr. Cooper's contention, 
the battery at Greenock did not account for any increased maintenance 
In reply to Мг. Worrall, the direct-current portion belonging 
He was rather surprised that nothing had 
Highly induc- 


charges. 
to Fig. 25 was not shown. 
been said in the discussion regarding flywheel regulators. 
tive diverters were very clumsy and expensive articles, and he did not 
advocate their use. Laminated field magnets were in themselves very 
expensive and it was difhcult to persuade people that lamination was 
unnecessary. He was glad to hear of Mr. Stewart's success with the 
Lancashire booster, and had no intent to run down that type of machine. 
In reply to Mr. Wilkinson, the only reason he (the author) could suggest 
for the lack of development of boosters and battery regulators in this 
country was that there were but few openings for this class of machi- 
nery. Boosters other than the Entz could not be described as quick 
acting; nevertheless, they had a field of their own in, say, a lighting load, 
and it was desirable that they adhered to this field of operation. Any 
engineer desiring a constant generator load could obtain it by emploving 
а quick-acting booster. Regarding the remarks of Mr. Crews, the author 
thought the generator large enough to do the requisite work without the 


addition of a booster. 


A NEW METHOD OF MEASURING THE EFFICIENCY 
OF LIGHTNING CONDUCTORS.* 
BY ERIC WURM. 


Summary.—This Paper describes а new apparatus for determining 
the resistance to earth of a lightning conductor, two autiliarv earth 
connections being used. The result is obtained directly from a single 


reading. 


не ——Á —M 


Of the many methods of measuring resistances, preference must 
be given to the Wheatstone bridge on account of its ease of appli- 
cation and the good results it gives in almost any hands. It is, there- 
fore, generally used for testing lightning conductors. The following 
describes а modification of existing methods, some of which are 
liable in inexpert hands to give misleading results. 

The system is derived from the telephone bridge method, due to 
Kirchhoff and Kohlrausch; it has been patented by Arnold Chris- 
tensen, and allows of the determination of the resistance of an earth 


* Abstract of an article in {9 " J]ektrotechnische Zeitschrift.” 
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be measured, as well as one of the auxiliary resistances r,. 


V, fer oft 


and the connections may, therefore, be made to meet at the point 


and . 
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connection by means of one single reading, in' place of the three 
readings usually taken. The magnitude of this resistance oan then 
be read directly on the scale provided with the instrument. This is 
specially useful in cases whero there. is only one earth connection, 
and the result is then giver Without any calculation whatever. ‘This 
is made possible by the use of two auxiliary carth connections, and 
in places where several earth connections already exist, these can, if 
possible, be used for the purpose indicated. | 

The connections are shown in Fig. 1, and are similar to those 
used on the ordinary bridge. In measurements on earth plates it is 
well known that alternate current must be employed, owing to the 
polarisation that arises with direct current, therefore the telephone 
is used for indicating the neutral point ; a, c and 4 are relatively 
high resistances, forming three arms of the bridge. The fourth arm 
also contains a high resistance b, together with the resistance R to 
The 
generator I is a small induction apparatus, and is connected as shown. 
The second auxiliary resistance, r, is connected as a shunt to the 
first r;, and th» high resistances a and b. i ts 

This enables us to take tho greater part of the measuring current 
direct from R through the damp earth to the wire with the sliding 
contact. 'The measurement is, of eourse, made in the usual way by 
adjusting the position of the sliding contact, S, until the sound in 
the telephone reaches a minimum, The measurement given by the 
sliding contact S is proportional to the resistance of the earth con- 
nection R. By suitable division of the scale on the measuring wire 
this resistance can be read directly in ohms. 

In the following manner it may be shown that this is во, Fig. 2 
reproducing Fig. 1 in a shape more suitable for our present purpose. 
The ground itself offers no great resistance to the measuring current. 


« ^ AS n š « s 
Fic. 1.—CoxNEcTIONS USED ков MEASURING THE RESISTANCE OF THE 

| | EaRTH CoxNEcTION В. | 
0, as shown, - Thus we seo that r,.is connected to tho resistances a, 
b, c and d, while r, constitutes a shunt. Indicating.th^ currents 


passing through R, а and b by Ig, I, and I,, Kirchhoft's law shows- 


that when no current passes through the telephone, 
R.Ig (b 7)I,—cl,, | 
| nI, +аї, = dl,, | | | 
where п is the resistance of the portion of th» meosuring wire in 
circuit. | : ME 

Assuming that all the resistances, a, b, c and d, are cqual, and 
that no current passes through th» telephone, t.e, thot I,— T, end 
],—I,, we have 

RI tT D + т) = al, + bl,, 


4.е., ` Rig +7,1,=- nl,, - 
1j. Rh. ü 
or В+ ni in 


Since the diagona! carries no current the current, through В, must 
pass through п, end therefore I = In. 
Therefore the last equation becomes 


Renton. Werk cs Ee В os (1) 


This equation is independent of r., and is therefore true whether r, 
On the latter supposition we have Ij — I,, which 
leads to the equation R--r,—7,80 that R cannot be determined 
exactly by а length of the measuring wire п. The resistance r,, which 
is usually very small in comparison with the resistances a, b, c and d, 


is present or not. 


causes tho fraction г 


| R | ; 

сазе, the second term in equation (1) can be neglected, and from 
The greatest 
resistance that can be measured in this way is, of course, equal to 


this it follows аз a first approximation that R=n. 


box. 
three terminals for the earth connections. 
front of the measuring wire, which may be inserted in any one of 
three plug holes, according to th» range of the instrument which it 
is proposed to employ. The telephone receiver is also contained in 
à receptacle, and the mere fact of so placing it in its place automati- 
cally cuts out the battery. 
lower side of the box, and is easily accessible for adjustment. Ths 
auxiliary earth connection may be made by means of an iron rod 
driven into the ground. Usually a specia! form, called an earth con- 


to be very small. Supposing this to be the 


‘that of the whole length of th» measuring wire. Obviously, there- 
fore, the range of the instrument is very limited. This can be en. 
larged by the simple expedient of supposing that the resistance of 
b bears the same ratio to that of a that c does to d. 
denoted by f the above reasoning holds good, except that finally we 
get К fn. 


If this ratio is 


Coming now to th» practizal apparatus, let us suppose that the 


wire with the sliding contact has a resistance of exactly 1 ohm, with 
suitable divisions on the scale. 
apply the instrument to read resistances (1) up to 2 ohms, (2) up to 
20 ohms and (3) up to 200 ohms. 
that this result can be attained by making the resistances a and d 
each to consist of three portions, measuring 21. 180 and 1,208 ohms, 
while b and c each consist of 2.814 ohms. 
measurements from 0 to 20) ohms, which would be sufficient for all 
practical purpcses in conaection with lightning conductors. 
merely necessary to t2ke the readings shown by the sliding contact, 
and then to multiply by а known factor. 


Let us imagine that it is desired to 


It will be found on calculation 


These figures allow of 


It is 


The apparatus, as made by Міх & Gonest, is carried in a portable 
At the front of the box on lifting the lid will be found the 
А plug is arranged in 


The induction coil is arranged at the 


Бс. 2. —CoNNECTIONS ARRANGED SO THAT THE RESISTANCE OF THE 


GROUND BETWEEN THE PLATES IS NEGLECTED, 


nection plug, is employed for this purpose, the other earth connec- 
tion being conveniently made to a water pipe. 
the apparatus in order to reduce the humming in the telephone toa 
minimum is obviously quite simple, 
be used for determining other resistances of the same order in a 
similar manner, 


The adjustment of 


Of course the instruments can 


THE NEW ARTICLES OF ASSOCIATION OF THE 
INSTITUTION OF ELECTRICAL ENGINEERS. 


E 


DISCUSSION AT THE SCOTTISH LOCAL SECTION. 


We give below an account of the special meeting of this sec- 
tion, held at Glasgow, on the 24th ult, to consider the proposed 
revision of the Articles of Association. In the unavoidable 
absence of Mr. Newington (chairman о] the Section), Mr. Sam 
Mavor presided, and was supported by Mr. %. Z. de Ferranti 
(president of the Institution) and Messrs. E. G. Tidd and W. W. 
Lackie, past chairmen of the Section. 


Mr. Млуов thought that a great deal of the criticism of the proposed 
new Articles of Association had been based upon disapproval of the short 
interval between the issue of the new proposals and the date of the meet- 
ing at which it was proposed they should Бе discussed. The Council had 
recognised that a mistake had been made, and afforded a most ample 
opportunity for a full discussion of the whole matter. He called upon Mr. 
Ferranti to outline the principles upon which the proposals were based. 

Mr. FERRANTI wished to hear the views of members, since the Council 
had made an attempt to do what was best for the Institution, and there- 
fore for all its members. The Council, however, was by no means 1n- 
fallible, and in the present case it was generally recognised that a mis- 
take had been made. The Revision of Articles Committee had worked 
at this matter for a considerable time and people began to lose interest in 
it. "The question of reyision of Articles had become tiresome, and some 
of them felt that it should be brought to a finish as soon as possible. The 


- 
е 


feeling that might be aroused by the changes proposed had, however. 
been lust sight of. That was the mistake. They had got over that. 
The mistake was admitted, and they were now asking the whole member- 
ship to give them th benefit of their ideas. At the outset he wished to 
draw their attention to the fact that electricity had passed from the 
stage when it was а novelty which people wer» always anxious to hear 
about. and they had now got down to the dry practical side of the busi- 
ness, which vas made up of an immense mass of details which were not 
nearly so attractive and interesting. In this change there was a danger 
of the Institution losing interest and popularity. Along with this develop- 
ment of the business there had growa up multifarious interests. some of 
them purely technical, some of them commercial and many of them a 
combination of the two. "nose interests were not being properly 
looked after and sup^rint»nded. and he thought it was the duty of their 
Institution to do so. This meant broadening the basis of membership 
an аз to include the various classes of people represented by these in- 
terests. In order to have their profession and industry properly protected 
and organised they should be able to include in their membership com- 
mercial men with electrical interests, gentlemen in the legal profession 
who were connected with the industry, and such prominent pu blic men аз 
the Postmaster-General, who might have an interest in the industry. 
If they would agree to the principle of broadening the basis along these 
lines, the name to be given to the new elass could be gone into later. By 
broadening the basis in this way the efficiency of the Institution would be 
greatly increased, and the practical value and use of membership would 
be largely enhanced. With proper organisation electrical interests of 
every kind might be t'oroughly attended t» and electrical progress 
а-6пі Ју promoted. As at present constituted the Institution was not 
fit to undertake this work. With г. gard to the question of the subscrip- 
tions thers was something to be зы for a graduated scale according to 
geographical position, but he pressed the point that they should regard 
th: subscription as a payment made to a central body who were organ- 
ised to look after their interests and see that they were conserved. It 
was for the members to say whether the subscription should be uniform 
or not. 

On the suggestion of the chairman, it was agreed to take up the points 
mentioned by Mr. Ferranti seriatim. 

In reply to a question as to whether there would be an opportunity 
of provincial members exercising а voting power in connection with 
the adoption or otherwise of the amended constitution, Mr. Ferront: 
{лоп such voting power could not be legally granted, but later agreed 
that the possibility of proxy voting was worth looking into. 

After some discussion, on à show of hands being taken. the principle о! 
the broadening of the basis of membership was declared unanimously 
agreed to. 

Mr. FrnRsNTI remarked that he had recently Бееп іп the States, 
and had found that the technical institution which s»emed to 
flourish bèst there was the National Electric Light Association ; 
that Association had a broad basis, and discussed both technical 
and commercial aspects of the business at their meetings. 

Mr. Mavor, in next discussing the question of subscriptions, 
said he was at first opposed. to th». increased subscription, but 
further consideration had shown him that the increase was ab- 
solutely necessary. Provincial members forgot that they had 8 
been living for 28 years on the chartiy of the Civils. With a 
membership of 6,000 that state of affairs could not be continued. 
Their Institution was the only one which provided local sections. 
a ney knew the privileges they had as local section members, but 
they must take a wider view than that. They were members of 
the Institution first and of the local section second. From their 
geographical position it was simply inevitable that the management of 
the Institution should be almost entirely vested in the Council т London. 
Provincial members perhaps did not quite realise the amount of work 
that some of the London members put in on the various committees that 
attended to the business of the Institution at headquarters. It was a 
mistake t» think that the headquarters in London were used as a club by 
London members. Аз a matter of fact the buildings were used bv 
provincial members from Birmingham, Bristol, &c.. rather more than by 
London members. Tne Council were anxious to extend the usefulness 
of the library by making it a lending library instead of merely a reference 
library. Hitherto practically every reform proposed in the organisation 
had had to bo referred to the Finance Committee, who simply nega- 
tived it for lack of funds. "inis was an intolerable position, and it was 
absolutely necessary that they should have more money at their dis- 
posal to carry on the work of the Institution. 

After considerable discussion, in which diverse views were ex pressed, 

Мг. FERRANTI said that they caleulated to lose 10 per cent. of their 
members by the increased subscriptions, and they had not allowed for 
any revenue from the proposed new grade of member. It would pay them 
to have a higher subscription in order to ensure a better return for their 
money. 
Interests in a practical way it would cease to b» of interest to many of 
them. His experience of the Council was that they were most соп. 
sclentions in their methods of dealing with applications for admission. 
Their efforts in the past had always been crippled for lack of funds, and 
he felt that their Institution must b» made all 
to appeal to them as being worthy of their support. 

А vot» was then taken :— 

J. Аз t whether som? тегзаао in the subscription should be made. 
Tnis was unanimously agreed to. | 

2. As to whether the subscription should b» uniform or gr 
26 voted for a uniform subacri ption, and 12 for a differential subscription. 

A vote of thanks to Mr. Ferranti cloasdi the proceedings. 
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CORRESPONDENCE. 


eoim gra нь TD 


GERMAN PROGRESS. 
‚ТО THE EDITOR OF THE ELECTRICIAN. 


Str: In discussing the question of electrical and other 
mechanical trades, many people do not take into consideration 
the great drawback to our country which arose when Mr. 
Thomas (before the eighties) invented the basic process of steel 
making, thus permitting phosphorus to be removed from iron. 
This enabled Germany and other nations to use their iron oro 
and compete against us, which they could not do before owing 
to the phosphorus.—1 am, &с., 


Ealing, Dec. 1. BENNETT ЁТСН, 


THE B.I. HIGH SPEED POLECHANGER. 


An interesting instrument designed with 5 view to improving tele- 


graph operation has recently been designed by the British Insulated 


end Helsby Cables. ТЕ is claimed that before its edvent no practice! 
current reverser, actuated by ordinary line currents, had been pro- 
duced capable of working at a speed of more thn 80 words per min., 
and in order to obtain a higher speed it wes necessery to introduce 
complicated arrangements with rel»vs. The В.Г. polechanger is 


B.I. ГогЕСНАХОЕВ. 


capable, it is cleimed, of trensmitting perfect Wheztstone signals at a 


Unless the Institution were really to wateh and protect their 


speed: of over 400 words per minute, the conditions of test being 
exectly the seme аз those prescribed for the standard relay of the 
British Post Office. 

This instrument, which is shown in the eccomp пума illustration, 
therefore marks a distinct edvance in current reversing appzratus, 
end will, it is cleimed, simplify the construction and working of fast 
repeaters. It is obvious 2180 that en instrument cap2ble of working 
et such a high speed will transmit signels at key speed much more 
perfectly then a polechanger working somewhere neer its limit of 
speed, and, consequently, the B.I. polechenger should prove of great 
value on long and difficult lines, more p2rticulerly when used in local 
circuit on difficult quadruplex seta where it is important to reduce 
dash clipping and dot dropping to а minimum. 

The polechanger is mede in five different patterns. The first is a 
non-polarised instrument suiteble for use in lcca! circuit either es a 
reverser or аз an incrementcr, thst is to sey, either on the A sido or 
B side of à quadruplex set. This instrument cen be worked from & 
single-current key with 2 battery giving about 100 milliamperes 
through the 40-ohm coils, and its use is strongly recommended on 


difficult circuits in place of ordinery keys, sinco tho chenge of con- 


y useful or it would cease | 


1 


nections in the line circuit is mede much more suddenly end regularly 
than when keys worked by hand are used. The use of the same 
instrument is recommended for both the A end the B side (although 
in the latter case only part of the connections ere employed) Бесгцво 
it is obviously edvantageous to reduce the number of types of instru- 


| aduated. | Ment employed. 


The second is а polarised instrument erranged for working direct 
in the line circuit, and it is the pattern which gave the above results 
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аз regards speed of transmission. It should prove a most useful 
instrument on fast repeaters, аз well as on quadruplex repeaters and 
ordinary double-current duplex or simplex repeaters worked at key 
specd. It must not be overlooked that when adjusted for key speed 
the instrument performs the functions of a sounder, thus reducing 
the apparatus required on the repeater board, and, further, it will 
reverse a single battery, thus in many cases obviating the necessity 
for split batteries and halving the battery power. | 

The third and fourth types are respectively similar to the first and 
second, but the lever contacts аз well 28 the fixed block contacts are 
divided and insulated in such à way that the instrument will work 
from a split battery earthed in the middle ; this will prove of service 
in cases where secondary betteries are employed. Опе obvious use 
is for incrementers on quadruplex circuits—one at terminal] stations 
and the other on repeaters. The lest type has been designed 
specially to work in connection with the B.I. closed circuit system 
mentioned below. | 

The translating mechanism can be seen on the left of the illustration. 
It consists of two steel springs controlling the contact levers. These 
springs are so formed thet they assure rapidity of movement without 
persistent vibration. They are adjustable in a fine degree by means 
of screws, and are easily detachable. Further, they are light. 
strong and well pivoted, while the pressure of the spring assures good 
electrical connection between the lever and supporting block, thereby 
obviating the use of spiral connections. The contact block is an exten- 
sion of the armature lever, and can be easily detached therefrom by a 
Screw from the front. АН these parts are mounted on an ebonite 
hase protected by a glass-fronted cap, and all connecting wires are 
invisible. By removing three clamping screws and releasing the 
three connection screws, the whole mechanism can be bodily removed, 
thereby offering facilities for overhaul when necessary. 

The illustration shows how easily accessible the translating mechan- 
ism is for adjustment when the protecting cap is removed. The latter 
is fastened with a bavonet joint instead of the usual screw. It is, 
therefore, more quickly manipulated, and cannot give trouble due 
to overscrewing. "The limiting adjustment for the armature lever 
is hy means of capstan head instead of thumb screws, this being the 
best method for fine adjustment. Ву no means the least important 
feature is the pivoting of the armature lever on fixed parallel bearings, 
thus preventing its points of contact getting out of alignment with 
those on the front contact levers. The instrument is mounted on a 
polished teak base, furnished with the usual pattern terminal screws. 

With the aid of the well-known polarised soundera very simple and 
thoroughly efficient system of elosed circuit working has been devised. 
This system obviates the use of switches at each station for the pur- 
pose of breaking the circuit before signalling, and for that reason 
alone will doubtless be welcome as a solution of the trouble and delay 
frequently arising from an operator leaving his switch open, and thus 
suspending all the other stations joined in circuit. 


PARLIAMENTARY INTELLIGENCE. 


——á—————— 
TELEGRAPH REFORMS. 


In the House of Commons on Tuesday the Postmaster-General (Mr. 
H. Samuel) stated, in reply to questions, that in view of the strong desire 
expressed by the Dominion representatives at the Imperial Conference 
for the cheaper transmission of Press cablegrams between the various 
portions of the Empire, he had been in correspondence with the Western 
Union Telegraph Co. of the United States in connection with the leasing 
by that company of the cables of the Anglo-American Telegraph Co. and 
the Direct United States Cable Co. The cables of these Atlantic 
companies are fully employed during a few hours of the day, but less fully 
during the remaining hours. He was pleased to be able to announce that 
in view of this fact the three companies referred to have consented to 
accept Press messages which are not of an urgent character, and which 
may be postponed to the more urgent traffic, at one-half the present rates, 
For the present the deferment may be less, but will not be more than 19 
hours, reckoned from the clock time of acceptance in the country of origin 
to the clock time of delivery in the country of destination, except that if 
the cables are congested some further delay may be unavoidable. Не 
had also obtained the consent of the Pacific Cable Board and of the Com- 
monwealth Government to a similar reduction in their charges for Press 
messages of this class. The tariff of the New Zealand Government was 
already very low, and a further diminution was not asked. The effect 
will be that the rates for these deferred telegrams between London on the 
one hand and Canada as well as the United States on the other will be 21d. 
per word instead of 5d. as now, and between the United Kingdom and 
Australia and New Zealand the rate will be 414. a word instead of 94 
He was in communication with the Commercial Cable Co. also on this. 
question. Не had not yet been able to arrange for а similar reduction in 
eiblegrams to and from India and South Africa, but the Eastern Tele. 
graph Со, had consented to carry the'Australasian cablegrams at the re. 
duced rat» in the event of interruption to the Pacific cable. The service 
will come into full operation on the 15th inst., but the Western Un on, 
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Anglo-American, and Direct United States Companies will be prepared 
to accept the Press telegrams at the reduced rates at their own offices on 
and from to-morrow. 

The Western Union Company proposes also, of its own initiative, to 
establish at once for the use of the public a system of so-called night 
letters and week-end letters between this country and places in Canada 
and the United States. These will be plain language cablegrams carried 
at largely reduced rates. Night letters will be delivered on the morning 
of the second day after they are handed т. The charge рег word will be 
rather more than one quarter the usual rate. with a minimum of 6s. for 
20 words or less. The week-end lettera wil! be accepted on or before 
Saturdays for delivery on the following Tuesdays. Tne charge per word 
will be about one-fifth of the present rate, with a minimum of 6s. for 30 
words or less., On and from 15th inst. the Post Office will receive those 
messages and co-operate in forwarding them by post or telegraph aceord- 
ing to the rales which will be announced. For the present Press tele- 
grams at the reduced rates and the new letter telegrams will be sent hy 
the cables of the Western Union Telegraph Co. and the two allied com- 
panies and. so far as North America is concerned can опу be sent to 
places on the Western Union Company's system. 

[He was ali pleased. to announce that the negotiations which 
have been proceeding for some time with the cabl* companies for 
reducing by one-half the rates for plain language non-urgent cablegrams 
between the United Kingdom, India, the Dominions, the Crown 
Colonies, and the United States have proved successful, and the new 
arrangements will take effect on Jan. 1 next. He anticipated that 
the concurrence of certain. foreign administrations will soon. be 
obtained, and that the scheme will shortly be extended to many other 
parts of the world. Under the new regulations. of the Telegraph 
Convention the use of codes has been largely extended. and code tele. 
grams сап be sent cheaply. Tne new тат В will be of great service to the 
senders of Press and private messages in plain language which are not of 
an urgent character, with respect to which the existing rates press heavily. 
No appreciable cost will fall upon the Treasury through these changes. 

He would add that he proposed to introduce experimentally the system 
of cheap night telegrams into this country so as to make fuller use of the 
telegraph system during hours when it is now idle. The publie are likely 
to us? such а facility only to distant places, as the post will naturally be 
preferred where it is equally serviceable. At the outset the system will 
be tried between London and Aberdeen, and between London and Belfast. 
The charge will b» 6d. for 36 words, and 4d. for every three words there- 
after. Tne telegrams will be accepted up to midnight at the head offices, 
and will be delivered with the first moraing delivery of letters. 1f the 
system is found to be of use to the public it will be extended to other 
places. 

The cheapening of the са > rates to the West Indies would extend to 
British Guiana and practically to all the Crown Colonies. 

In connection with this subject, the Atlantic cable companies con- 
cerned in the above arrangement have this week issued an interesting state- 
ment of trans-Atlantic business showing London and New York time, the 
maximum capacity of the cables, the utilised and unutilised capacities, 
and interesting statements are also made as to the reasons for modifying 
the agreements between the Western Union Co. and the Anglo-American 
and the Direct United States Cable Companies. Read in conjunction with 
the statoment made by the Postmaster-General, the importance of the 
latest. development in th? matter of cheap cablegraphy is shown at a 
glance. 


Coal Mines Bill.—This bill was read a third time in the House of 
Commons on Tuesday. 


Johnson-Varley System of Telegraphy.—It is claimed for 
the Johnson-Varley system of wireless telegraphy, which, 
according to " The Times Engineering Supplement,” 18 now 
being introduced by Universal Cheap Cables, Ltd., that wireless 
messages can be sent without the possibility of being tapped, 
and that the evils of one message interfering with another are 
dispensed with. А triple receiver is emploved, having three 
different tunes ; one is for secret messages, the second is a semi- 
secret tune common to a given number of stations, and the 
third is called a * general tune,” which would be used for mes- 
sages of general interest. These triple receivers each work 
independently, and it might happen that three messages might 
be received independently from the same or different sources. 
In the Johnson-Varley system of tuned cable messages Morse 
signalling is replaced by tuned signals sent from a tvpe key- 
board and received on a tvpe recorder. Each machine has 52 
differently tuned signals, all within the range of one semitone. 
and each letter or numeral is sent by one quick depression of 
the type key. It is claimed that several transmitters can work 
at the same time over one cable; that messages can be sent 
four times as fast as by the Morse code with one transmitter ; 
that skilled operators are practically unnecessary ; and that 
consequently a reduction in the cost of cabling should be 
possible. 
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Мг. RAWLINSON said plaintiff had amongst his clients several persons 


LEGAL INTELLIGENCE. 


[e 


Lot's Road Station Equipment Arbitration. 


On Monday the Court of Appeal (Lords Justices Vaughan Williams: 
Buckley and Kennedy) delivered their reserved judgment in the appeal 
of the British Westinghouse Electric & Mfg. Co. against the refnaal of a 
Divisional Court (Mr. Justice Pickford and Mr. Justice Lush) to set aside 
an award of an arbitrator in connection with the equipment of Lot's.road 
The dispute arose out of а contract under which the British 


station. 
Westinghouse Co. contracted to supply the Underground Electric Rlys. 


о. of London with eight steam turbines and eight turbo-alternators 
combined for 250.000. The machines failed to satisfy the conditions 
of the contract as to efficiency;and economy of working, and subsequently, 
in order to avoid the ex pense of the continued use of the Westinghouse 
machines, the railway company replaced them with Parsons machines, 
effecting a saving in the cost of working of £20,000 per annum. The 
arbitrator (the Hon. А. Lyttelton, К.С.) found that the substitution of 
the Parsons machines was a reasonable'and prudent course, and that it 
was of pecuniary advantage to the railway company, as the superiority 
of those machines in efficiency and economy over those supplied by the 
plaintiffs was so great that even if plaintiffs had delivered machines in all 
respects complying with the conditions of the contract it would yet have 
been of pecuniary advantage to the railway company at their own cost 


to replace such machines with Parsons machines. Plaintiffs maintained 


that in those cireumstances the substitution of the Parsons turbines for 


the Westinghouse machines not only mitigated the damages, but effected 
a great benefit or profit to defendants, which ought to be considered in 


estimating the damages for breach of contract. The facts have been 
reported in THE ELECTRICIAN for Jan. 13 and May 26, 1911. After 


hearing legal arguments, judgment was reserved. ` 


Lord Justice VAUGHAN WILLIAMS, in giving judgment, said that in his 
opinion the words * reasonable and prudent " in the arbitrator's findings 


meant not valuable and prudent as a matter of railway management, but 
a reasonable and prudent mode of avoiding the very heavy loss which 
night otherwise fall upon plaintiffs, and that as between plaintiffs and 
respondents the purchase of the Parsons machines would not have been 


reasonable and prudent as а matter of mitigating the damages accrued if 


some other cheaper and better mode had been available for avoiding and 
mitigating the damages. Не understood from the arbitrator's finding 


that no better mode was available for the mitigation of the damages for: 


which plaintiffs would have been liable in future. It seemed to him that 
if the railway company had not etfected the purchase of the Parsons 
machines it would have been a prudent course for the plaintiffs to have 


purchased such machines themselves and have substituted them for their 


own machines ; and in such an event they could no more have charged 
the railway company with that expense than they could have charged the 
railway company the money they expended in making alterations and 


improvements in their own machines in the hope of bringing those 


machines into conformity with the specification. The award in his 
opinion followed the directions given by the first Divisional Court, and 
that being so the appeal must be dismissed. 

Lord Justice BUCKLEY, dissenting. said that it seemed to him that the 
arbitrator's finding came to this: That the purchase of the Parsons 
machines by the railway company was reasonable and prudent, but that 
if there had been no breach of contract it would have been equally reason. 
able and prudent, пау, more. that it would have been to their pecuniary 
advantage to purchase the new machines at their own cost. The course 
they took therefore was attributable not only to the breach but to con. 
siderations for their own pecuniary advantage. In his opinion the appel- 
lants were entitled to have the view of the arbitrator as to whether the 
purehase of the Parsons machines, of greater power. greater efficiency 
and longer life was reagona Ыу prudent for mitigating damages apart from 
considerations of their own pecuniary advantage. For these reasons he 
thought that an error of law appeared on the face of the award, and that 
the award ought to be set aside or remitted for reconsideration. The 
other members of the Court. however, did not read the special case as he 
did. and in the circumstances he did not know И he had adopted 
their opinion as to ita meaning, that h^ would have differed from their 
conclusions. 

Lord Justice KENNEDY agreed with Lord Justice Vaughan Williams. 
He said he, too, thought that if there was an error on the face of the award 
it was open to the Court to send the case back ; but he was of opinion on 
the facts that there was no ground for allowing the appeal. In his view 
the railway company availed themselves of the only course open to them 
to mitigate the damages, and the arbitrator's award gave the plaintiffs 
the full benefit of that mitigation. The award was not erroneous in point 


of law, and the appeal must be dismissed. Mm ; 
By a majority of the Court the appeal was accordingly dismissed with 


costs, 


Hill v. Beasley. 


On Monday Mr. Justice A. T. Lawrence and а special jury commenced 
the hearing of this action by Mr. W. T. Hill, solicitor, against Mr. Geo. 
Longfield Beasley, engineer, to recover £2,700 under an agreement. 
the defendant denicd the agreementor that plaintiff had rendered services. 


Mr. Rawlinson, K.C., and Mr. Randolph appeared for plaintiff; Mr- 


Ralph Bankes, K.C., and Mr. Lionel Benson represented defendant. 


defendants’ colliery workings. 
plaintiffs’ particulars of claim were exaggerated. but he held that they 


who had money to invest, and as far back as 1900 or 1902 he waa ac- 
quainted with defendant. Defendant waa acting as agent in England for 
an American company (the Gamewell Fire Alarm Co.), owners of certain 
fire alarm patents. Defendant wished plaintiff to act as his solicitor and 
to assist him in obtaining an agreement from the American company 
which he could use in England, and negotiations took place between them. 
In March, 1904, plaintiff and defendant entered into an agreement, under 
which plaintiff was to obtain for defendant an agreement authorising 
defendant to act as sole agent for the Gamewell Fire Alarm Co. in this 
country for a number of years and to find clients who would invest £6,000 
in the company to be formed to carry out the agreement. The capital 
was to be £20,000, and defendant agreed that plaintiff should receive 
2.000 £1 shares and his costs. Mr. Hill went with Mr. Beasley to New 
York and completed the agreement with the Gamewell Company on 
Пес. 20, 1904. 1t was provided that the personnel of the British com- 
pany should be approved by the American company before the agree- 
ment giving Mr. Beasley the sole agency for 21 years in Great Britain 
could be transferred to the British company. Mr. Hill was entitled to 
form that British company, and had found capitalists who were prepared 
to finance the company. for which he was to receive £2.000..— But directly 
Mr. Beasley got that agreement he thought he was safe; and he thought 
there would be little difficulty in his finding capital to work the agree- 
ment himself, and so he broke the agreement with Mr. Hill. Counsel 
said his client had agreed to get the agency for Beasley fora term of years 
and had done so; had agreed to form and finance a syndicate for the 
exploitation of the patent in this country, and had always been ready to 
do so; that was, to find £6.000 capital, for which he was to receive six- 
twentieths of the share capital, Beaslev to have twelve-twentieths and 
no salary for the management of the business. Plaintiff was also to 
receive £2,000 or two-twentieths of the capital for his charges in respect 
of ex penses. 

Mr. Нил. gave evidence, and in eross-examination he admitted that, 
so far as he knew, Beasley was really appointed an agent of the Gamewell 
Company in 1900, and in 1903 was appointed sole agent. A definite 
agreement was substituted for an indefinite one. It was not of the terms 
of the arrangement that he should receive nothing if the syndicate did not 
go through. It was dependent on witness finding the capital. He had 
never learned that a gentleman sent over by the American company 
objected to the personnel of the syndicate proposed to be formed in this 
country until he was told of it by defendant. He did. however, learn that 
Mr. Bates (the agent in question) made such an objection, and agreed that 
it was part of the agreement that the American company should assent 
to the personnel of the English company. 

Further evidence having been heard. 

Mr. RAWLINSON, after а short consultation, announced that a settle- 
ment had been arrived at. and that judgment would be asked for 
plaintiff for £1.100 on terms endorsed on counsel's briefs. 

Judgment was given accordingly, 


Doxford & Sons v. Wearmouth Coal Co. 


After many days’ hearing the official referee (Mr. E. Pollock) gave his 


decision in the action brought. by Messrs. Doxford & Sons, shipbuilders, 


of Sunderland, against the Wearmouth Coal Со, for the recovery of 


£190,000 damages from defendanta owing to subsidence of land on which 


their shipyard, electric cranes and workshops were situated, caused by 
In giving judgment he said that some of 


were entitled to £102,276, carrying interest at 4 percent. from the day of 


the judgment in respect of the expenses of restoration, loss of profit, &e. 
He also awarded them nine-tenths of the costs, and granted defendants a 


stay of execution in order that they might have an opportunity of con- 
sidering his judgment. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. Me TN 


BRITISH NOTES. 


Aberdeen.—-The Klectricity Committee heve, been authorised to 
supply electrical energy to Messrs, Henry Hutcheon (Ltd.), granite 
merchants, for lighting end power on the following terms :— 

The agreement for supply to be for five years: Hehting eurrent to be 
supplicd at ordinary rates: power to be supplied to the number of ma- 
chines specificd in the “application for £450 per annum for five years 
(including motor hire). In the event of the rate of £4. 10s. per kw.. plus 
Jd. perunit, in addition to motor hire, working out cheaper than the £450 
per annum, the consumers to have the option of these rates being charged, 
provided thoy pay a minimum sum of £400 perannum ; the number, size 
and arrangement of motors to he decided by the electricity department; 
the average hours of working not to exeecd 56 per week : any additional 
machines or working hours to be paid pro rata ; every variation of Is. up 
or dowa in the Corporation's annal coal contriet from the average price 
Gf IIs. За. per ton to be charged cr alloved fcr at rate of 5 рог сет. ; the 
applicants to undertake not to use any other form of E ehting ог power 
during the continuance of the agree ment. | 

Accrington.—-The Tramwevs Committee ere making an experi- 
ment with a Collins automatic point controller. supplied by Messrs. 
Quillism Bros. The committee also recommend the adoption: of 
bell-punch svstem of issuing tram tickets. 


Belfast —On Friday last the City Council approved the recom- 
mend»tion of the Tramways and Electricity Committee to introduce 
the revised scale of charges for clectire current, set out in THe ELEC- 
TRICIAN of Nov. 10 (page 196). 


Bermondsey (London).— Apyplicstion is to be made to the L.C.C. for 
sanction to borrow £2.000 for meins, £250 for services ола £500 for 
meters Tenders are to be obteined for fitting 14 are lamps with 
lowering gear. 

ihe appeal to the L. G. Board from the refusal of the Т.С.С. to advance 
518.569 for the electricity undertaking is being proceeded with. 

Bethnal Green (London).—Tho Electricity Committee will not 
object to Shoreditch Borough Council levying mains from the borough 
boundary et Virginia-road, as far as Mildmay Mission Hospital. then 
along Virginia- road to and down Brick-lane as far as Dueal-street. for 
supplying electricity to Messrs. Tagg & Sons, and the Mildmay 
Mission Hospital. Other ratepayers in the borough whose premises 
are т the vicinity of the main, may have a supply upon the under- 
standing that Bethnal Green Council will (so far as it can) engage, 
when mains are Jaid in Bethnal Green, to purchase at its then value 
the mein now proposed to be laid, subject to Messrs. Tagg & Son 
and the Mildmay Mission Нохрі (and any other person who shall 
take asupply, giving an undertaking to cease taking electricity from 
Shoreditch Council as soon zs current ean be supplied from the 
Bethnel Green eres. 

Blackburn.---The half-veerly tramway report shows a net profit of 
51.898, compared with £1.141 for the corresponding period of 1910. 
The revenue was £34.687 (532.766 from traflies and £1,023 from 
parcels), and th? expenditure £21,897, the gross balance being 
£12,789. of which £10,891 was s bs3orbed in sinking fund. interest, &c, 

Bootle,—On Wednesday the Council adopted the report of the 
Electricity Committee in regard to the provision of additional plant 
èt tho generating station in order to meet the growing demand for 
electrical energy for power end lighting. Tho cost of the proposed 

extension scheme 13 £41,255. ! 

Bovey Tracey.-- The Parish Council huve decided to adopt public 
electric lighting. 


Brighton.—Owing to the recent resignation of Mr. Fowler the 
staff of the electricity supply department is to be rearranged. Re- 
porting upon the matter, the engineer end manager (Mr. John 
Christic) recommended thet the ratings of Mr. Joyce and Мг. 
Ceughton be so altered that each would have authority to act as his 
deputy in his respective department. 

Mr. CHRISTIE suggested that Mr. Joyce be designated ‘ Assistant 
Manager,” and have power to actin his absence in all matters connected 
with the commercial side of the business, but to have no control of the 
engineering side. Mr. Claughton could be rated as “ Assistant Engineer," 
with power to act in Mr. Christie's absence, and to be his second in com- 
mand in connection with the engineering side of the undertaking. Не 
also suggested that the salaries of the two officers be increased by at 
least £50 per annum, and it would undoubtedly be in the best interests 
of the department to retain their services for a term of years by granting 
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s of, sy, £26 cach. bringing their maximum | 
daries up to £350 ind £400 per annum re spectively. 

‘az Lighting Committee, after considering the report, were of opinion 

йг the recommendations should b» approved et and acted upon, and 
they recommended accordingly. 
In a report presented to the last meetuag of the Couneil, the Lighting: 
Committee hoartily congratulated Ме. Christie on the success which had 
attended th» recent electrical exhibition in th» Aquarium, and tendered 
him their thanks for the zeal and ability shown by him in initiating and 
bringing the exhibition to such a successful conclusion. 


Burton-on-Trent— The electrics engineer (Mr. T. HoM) has 
prepared a scheme for the extension of the electricity works at a 
estimzted cost of £17.000. 


Derby.—The Council are recommended to inerezse the salary of 
the electrical engineer (Mr. T. P. Wilmshurst) from £600 to £650, with 
a further increase to £700 on Jan. 1, 1913. 


Fatality.— Ап accident occurred at the United Collieries No. 2 Pit. 
Nackerty, Uddingston, on the 30th ult., resulting in the death of 
Wm. Treinor from electric shock. Tho houlege rope. which was in 
the vicinity of the electric plont. hed got cherged with clectric 
current, and deceased sane into contact with it received a shock 
which proved fatel. 


Frome.— The Board of Trade роте conditionally approved the 
draft deed for tho transfer of the Frome electricity undertaking from 
the Urban Council to Edmundson's Electricity Corporetion. 
Glasgow.— The Tramweys Committee recommend the Corporation 
to give. by way cf experiment fora period of three months. two of the 
present consecutive hslfpenny tremwey stages for on? halfpenny. 
Great Harwood.—'Th^ Council. wh» are гр ун for £ provisional 
electric lighting order. h»ve decided to eret clectricity supply works 
in wood at a cost of £8,085. 


Leyton.—' Th^ Tremways Committee reported recently thet th^ 
electrical engineer (Мг. К. Hormin-Lewis) had made errangements 
with the electrical engineer to Welthsmstow Council (Мг. G. В. 
Spurr) for coupling up аё‘ Beker’s Arms ` junction end temporarily 
fecding the Walth mstow lines in the event of г, breakdown at the 
Walthamstow power station. The chorge per unit for supply in such 
event is to be agreed upon between tho minagers, subject to the ap- 
provel of both councils. 


Liverpool.—' The Tramways Committee have been considering the 
question of renewing роге of the plant at the Lister-drive electricity 
works, and сп Fridxy tenders were considered for the supply of two 
new engines to replsco two out of thy 10 at prevent working at the 
station. and it was practically sgrocd. subject to certain details, to 
accept a tender mounting to about £100,000, ала to sell ths 
‘scrapped ” engines for £4,009. Questions were asked as to how 


‘it cam? about thet engines velucd 10 or 12 years ago at £70,000 were 
now worth only £4.000, and it was stated thst th» d: »precistion 


amounted to 10 per cent. per annum. The Committee's report and 
| } 


'recommendstions were adopted by the Сапе on Tuesday. 


London County Council.—On Tuesdey the following loans for elec- 
tricity supply were sanctioned: [аш Council, £9.280 ; Hackney 
Counoil, £4.364. 
Mr. Cripps moved as an amendment that the loans should be sanc- 
tioned only subject to the County Council being satisfied that the borough 
couneils could not obtain, on reasonable terms, the ri aquired additional 
supply from other sourees. London must, he said. at some time or other 
have an electricity undertaking adapted to supply the whole of its needs. 
The total debt of th» borouga councils in respect of electricity under- 
takings amounted to about £5.500.006 : and when the time eame for 
eonsolidatin:: the various uadercakingzs much of the works would be out 
of date. ‘Tne Council ought not, therefore, to sanction loans горауа Ы" 
over 20 years for the provision of new plant. Vac borough councils 
ought to set aside each vear sums sufficient for the renewal or enlarge- 
ment of generating phant, aad not borrow for the purpose. 

After discussion, the amendment was withdrawa and the loans wer? 
sanctioned. | 

тва Council also sanctioned the borrowing by thy Holbora Borough 
Council of £3,000. repayable within ten years, for street lighting. It will 
be remembered that the Borough С nuncii recently accepted a joint tender 
of the Gas Light and Coke Co. and th? Metrop alitan El»ctr'e Supply Co. for 
street lighting. 


London County Couneil Tramways.— Islington (London) Borough 
Council have decided to oppose the proposal to construct a double 
line of tramway on the conduit system slong Englefield- road and 
Stamford-road, as the scheme is regarded a very unsatisfactory 
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- Peterborough.—The salary of the borough electrics} eryincer (Mr. 


olterustive to the widening end reconstruction of the tramways in 
Bells Pond-road. 

Euston.road Tramways.—The Highways Committee's recommendation 
that the. resolution to seek. Parliamentary authority for the construction 
of tramways from Hampstead-road to King's Cross, via Euston-road, be 
rescinded was agreed фо. 

Trusvvg of Ее енсе Tramcars.—It was recommended that the work of 
trussing 50 electr® bogie cars and of stiffening the existing trussing gear 
on 200 single-track electric cara be carried out by direct labour under 
th» direction of the Highways Committee. 


Marylebone (Іопіоп). — А flat rate of 114. per unit is to be laid 
dawn es an alternative cooking tariff to the maximum demand rate of 
2d. and 14. for consumers on the telephone system of charge, owing to 
the difficulty experienced by manufacturers’ canvassers ín attempt- 
ing to introduce eooking apparatus without being able to inform 


consumers precisely what rete they were going to pay for current 


consumed. 

Municipal Wiring.—In reference to the bill оў е Municipal Elec- 
trical Association for conferring additional powers upon local authori- 
ties, including the right to wire consumers’ premises, let motors on 
hire. &c.. Eccles end Horshy:m Corporations and Barking Urban 
Council hive decided to co-operate in the promotion of the bill and 


to guarantee a portion of the expenses. | 
t Ormskirk.—The Council have applied to the Board of Trade for 
permission to erect a generating station on a site near Park-road. 


Overhead Telephone Wires in London.—A conference of repre- 
sent»tives of the Metropolitan Borough Councils to consider the ques- 
tion of overhead telephone wires in the metropolis was held on Tues- 
dav. Fifteen eouncils were represented, and subsequently а deputation 
waited upon the Postmester-General (Mr. Н. Semuel) et the G.P.O.. 
in order to urge the restriction of the use of overhead telephone wires. 

In гору. Мг. амс first dealt with the legal position of the Post Office 
and said that there was no doubt that the Post Office was not acting ultra 
vires in the matter, as had been suggested. Tae Courts held when the 
чер оля were firit introduced that a telephone was a telegraph for all 
th: purposes of the Telegraph Acts, and it was by reason of that decision 
that the Post Office had been receiving about £300,000 n year in rovalties 
for th» Postmaster-General’s licence from the National telephone Со. At 
present the extent of the Post Office telephone wires in the area comprised 
vathin th»? Metropolitan boroughs was 1,000 miles. 711 miles were under- 
ground and 330 were overhead—but the poles were all situated on private 
property—and only 50 miles were overhead along the road. The cost 
per mils of the laying of an underground wire was from five to ten times 
as much as that of an overhead line. At present there was a loss of 
£1.000,000 or во upon the telegraphs, and he had no doubt that the 
country did net desire that the users of telephones should be subsidised 
at thy expense of the general ratepayers. That was the policy he had т 
view, He recognised the importance of putting wires underground where 
itcould be economically justiticd. As amatterof fact, underground wires 
were boing put down in London at present in very large numbers in 
anticipation of the transfer of the system to the State on the Ist prox. 
The overhead wires which would remain within the next few years would 
b: comparatively few, and would be situated in out-of-the-way districts. 
He was anxious to avoid friction between the borough councils and the 
Post Office; and he suggested that they should appeint а committee to 
confer with the Chief Engineer of the Post Office and with the heads of 
the Post Office Telephone Service upon the subject. He thought one 
of the points which it would be well to consider by that committer was 
Whether the Metropolitan boroughs would coniribut? to the cost of 
placing the wires underground where it was not possible for the Post 
Office to undertake the whole of the expenditure. 

“ Peaceful ” Picketing—At a recent meeting of the London 
Chimber of Commerce the report of the Special Committee ap- 
pointed by the Council of the Chamber to “ inquire into and report 
on the whole question of the causes and effects of the recent labour 


unrest and the proper remedies " was presented and adopted. 

The report stated that, apart from any questions relating to the methods 
by which employers may determine to carry on their business, remedies 
for hibour unrest can to some extent be provided by legislation. 


1 n^ Committee therefore recommended :— 
1. rne repeal or amendment of SoCs, 2, 3 апа 4 of the Trade Disputes 


Act. 1905, with special references to th» provisions as to “ peaceful 
picketing “ and the limitation of the responsib'lities of trade unions for 
damages incurred in respect of strikes organised by them. : 

2. үле enlargement of the powers of voluntary boards of conciliation 

and arbitration under the Conciliation Act, so as to provide for the en. 
forcement of awards and agreements made between employers and 
employed and tho prevention of lock-oute and strikes without due notice 
being given. 
‚ 3. That effective provisions be made for the maintenance of law and 
order in the interests of the goneral community. and for the full pro- 
tection of those willing to work, and that such further legislative action 
b> tiken as will secure freedom of labour and of commerce as well as the 
prot-etton of life and property. 

Tne Committee further recommended that employers of labour should 
b» urged to federate in order to protect their mutual interesta, and that 
the Chamber should give its approval to the proposal for the establish- 
ment of a volunteer police force. 


agreement. 
and th» company have recently been extending their mains ia thè same 


area, 
exercised roasoaable oxp dition in meting the needs of the distret. 


J. C. Gill) has been increased by £50 a year. 


Presentation.—Mr. Hugh Davidson, of Aberdeen. who is leaving 
for Buenos Ayres, has been presented with a travelling bag. ` ^ 


Rail-less Traction.—At their mecting yesterday Brighton Town 
Council were recommended to petition the House of Commons for 
leave to introduce & Bill empowering them to construct end work a 
system of rail-less traction from the ezstern bounderv of the borough 
through Hove 2; fer as Shoreham. 

The total estimated cost of overhe ad equipment, cables and street 
work, cars, depot, shelters, &e., is $ 107.400. Provision is made for raising 
capital to the extent of £137,000, and for enabling the Board of Trade to 
make provisional orders for lines not specificd in the schedule. Nearly 
£46.00. will b» spent on equipment outside the borough. 

The estimates for Brighton Corporation s scheme have been prepared 
by Mr. J. B. Hamilton of Leeds, and. provision is made for the equipment 
of 137 miles of route on the rail.less system. but £30,000 of the propose 


deapital will be reserved for motor omnibuses, 
Hove Corporation ars recommended. by the General Purposes Com- 


mittee to continue the promotion of their proposed. Bill for the equip- 


ment of rail-less trolley routes. 
On Wednesday Stockport Council decided to promot? а Bill 


authorising overhead trolley tracticn from Mersey-square through St. 
Petersgate, Market.place, Churchgate, Hall-street, Otferton, and by 
the Marple-roid to the ‘ Jolly Sailor” Hotelat Магр'е. The estimated 


cost of the scheme 18 £12,000. 


Redditch.— At a meeting of the Council on Tuesday it was decided 
to apply for sanction to a further loan of £341 for electricity aupply 
purposes, in addition to £5,850 already applicd for, making è total 
of £6,191, for extensions of the electricity undertaking. 


Salford.— Tend^rs are to be invited for the supply of 20 covers for 


bogie tramears. 
Swansea.—The Swansea Gas Light Co. heve started proceedings 


207113 Swansea Rural Council for an injunction to restrain them 


from supplying clectricity for lightipg within the Clase end Llen- 
pplvin y и : 


semlet districts. 


‘Tae Gas Compay coatead that the Council are debari. d by an existing 
At present a great part of Llansamlet is Tehte! elkcetrically 


It is stated that the poiat at issue is whether the company have 


Telephone Rating.—Islirgton (Lordor) Borough Council recor tly 


communicstod with the Postmaster-General or tho subject of the 


r-tiny of telephone wires. At a meeting of th* Council on Friday 
last a letter from the Post Office st»sted that the P. М. G. was лауа 


thet soc. 22 of the Telegraph Act. 1868, only epplied to undertakings 


purchased under that Act. But i1 any case. continued Мг. отче]. 


the Government were willing to authorise зоте contribation in Бои 
of existing rates on the transfer of telephone plant, and thet the pre- 


cise basis of this contribution was under consideration. 


Textile Mill Driving.— Messrs. Howard & Bullough heve just com- 
pleted the erection of a new mill at Ramenskoe, in Russia, and the 
promoters have decided to drive the shed throughout by electricity 
and light it by the samo means. 

Accrington Corporation recently quoted special terms for the sup- 
ply of current for working a cotton mill in Victoria-street, and the 
experiment (for six months) has proved so successful tht the agree- 
ment for the supply of current has been renewed for 12 months further. 


Theatre Licences.— At a special sessions for the granting of licences 
for the performance of stage plays the chairman of the Birmingh:m 
Justices (Mr. I. Bradley) stated that with regerd to theatres the jus- 
tices had had to take into considerations the modern development of 
clectrie lighting. Those systems of lighting were attended with 
“pparatus which required special саге, and were open to special risk. 
An inspection of the places of amusement in Birmingham had been 
made during the last few months, and tho result in some cases was 
not at all satisfactory. In order to cover the point a rule would be 
added that in the case of visiting performers. if any extra lights or 
anything out of the way were contemplated they would have to ho 
approved by some person who would thereafter be appointed in- 
spector. 


The Clerk (Mr. C. A. Carter) read the new rules, which are as follows :—— 

“ The manager shall at all times keep the electrical installation in g»od, 
clean, and safe working condition." 

^" The manager shall not use. or permit to b» used, any extra electrical 
appliances or apparatus until he shall have obtained th» approval in 
writing of the inspector of electrical fittings for the time being appointed 
or approved by the justices, and the manager shall conform t» any eon- 
ditions as to th» use of such electrical appliances аз such inspoctor may 


require." 
The Watch Committee will appoint an inspector to see that the rules 


are enforced. 


366 


Tii 


THE ELECTRICIAN, DECEMBER 8, 1911; 


т=н ___———_————н——————————єүєү[ө—өөєөєү[үєүө———ч————————г—————ч——————————„————„————————— 


Torquay.—The Council have authorised the Electric Lighting 
Committee to incur a cost not exceeding £75 in preparing plans fo 
new electricity works. | 


- Tunbridge Wells.—The Council have decided to apply for sanction 
to a loan of £6.000 for cable extensions during the next three years. 


Warrington.—A sub-committee has been appointed to consider 
the charges for electricity for power. 


Wednesbury.—The L. С. Board have sanctioned the following 
loans for the electricity supply department :— 

Additional cells in existing battery (repayable in seven years), £610 ; 
charge bocster regulating switches, pumps, &е. (15 years), £715; feeder 
main to King’s-hill (25 years), £045; extensions of generating station 
(30 years), £558 ; mains (25 vears), £1,062; services (15 years), £700. 

Working Conditions of Telephonists.—A circular has been issued 
to Post Office surveyors and heads of departments transmitting the 
report of the Committee of Medical Officers appointed to inquire into 
the conditions of working of telephonists. 

The report states that visits were paid to the London headquarters and 
to Manchester, Liverpool, Glasgow, Newcastle and Cardiff. and, in ad- 
dition to the people concerned, the local medical officers were interviewed. 
The experience of these gentlemen agreed in the main with the conclu. 
sions arrived at by the Committee. They had no evidence of injury of 
any of the special senses; they found that errors of refraction became 
manifest by the nature of the work, but that those errors were easily 
rectified. They found that slight catarrhal throat affections caused tem- 
porary disablement to telephonists where telegraphists would not be 
incapacitated. No serious or permanent injury from so-called shock had 
been noticed. Few complaints as to the gear had been made to them, 
but they drew attention to the discomfort and unsuitability of the official 
chair. Anwmia and neurotic tendencies were emphasised as rendering 
applicants unsuitable for telephone work. Most of them had had cases 
of neurasthenia, but often they found the subject to be of poor stamina 
to start with, and that there were other factors co-operating. Telephony 
was considered by the majority to be more trying than telegraphy. А 
considerable number expressed the opinion that not more than eight 
hours’ duty should be performed in one day, that overtime was most un- 
desirable, and that half an hour for dinner was too short a relief. 

*amparing the health of telegraphists with telephonists, the report 
states that as the result of their researches they were able to say that the 
maladies which affected telephonists did not differ appreciably from those 
which affected the telegraphists. One noticeable feature in the character 
of the illnesses was the equal predominance of two ailments in both staffs 
—namely, anemia and nervous debility. Prolonged absences were due 
to those two complaints, and they principally swelled the average sick 
rates in both staffs. They were the most prevalent complaints amongst 
young women in any sedentary occupation. Hysterical attacks were a 
little more prevalent amongst telephone operators, but they found no 
evidence that they were numerous or due wholly to the effect of the work ; 
concurrent cases were often found to exist. They obtained no evidence 
of injury to the special senses as the result of telephone work. 

In the opinion of the medical officers the work of telephonists is not in 
itself unduly trying to girls and women, provided that due care is taken 
to select candidates of suitable physique and temperament. Under the 
heading of arrangement of duties, the medical officers recommend general 
rotation between А. B. and trunk positions. The circular states that 
while such an arrangement is found to work satisfactorily. and is indeed 
unavoidable at small exchanges, there are objections to the introduction 
of any scheme of general rotation at the larger centres. In eonsequence 
of the recommendation that the system of long and short attendances on 
alternate days should be abolished. the opinion of the staff at the larger 
offices has been obtained. There is а general objection to '* long " and 
“short " duties, and steps should be taken to do away with them as soon 
as opportunities allow. Meanwhile, all possible measures should be taken 
to avoid the necessity for the performance of overtime on “ short duty " 
days. The medical officers recommend that the hours of duty and 
arrangement of attendances now im force at the central telephone ex- 
change should be extended, if possible. to all large centres. The impend- 
ing transfer to the P.O. of the National Telephone Co.'s staff makes it 
necessary to postpone for later consideration the adoption of this тесот- 
mendation. Among the recommendations as to working conditions is 
one that the rule prohibiting all unnecessary noise in the switehroom 
should invariably be strictly observed. 

The circular also states that effect should at once be given to the medi- 
cal officers’ recommendation that the head gear and breast plate should 
be personal to the operator, who should be permitted to wear them in the 
manner most comfortable to herself, consistent with efficient working, 
and to their recommendations as to the care and cleansing of the gear at 
any exchanges where these conditions are not already observed. Steps 
are being taken to improve the construction and to reduce the weight of 
the receiver and transmitter, in accordance with the suggestions of the 
medical officers, who agree that it should then be unnecessary to permit. 
the removal of the gear during working hours. Recommendations are 
made for the provision at all large exchanges of sick-bays, for the sole use 
of operators who may be temporarily indisposed, and of “ rest " or 
“ sitting ` rooms for operators. when off duty. 

Worthing.—On Tuesday the Council declined to entertain an offer 
for the purchase of the electricity supply undertaking. 

Ald. WALTER, chairman of the Lighting Committee, said the offer 
made by Mr. F. C. Gates had been carefully considered by the Lighting 
and Finance Committees. The undertaking was growing in value month 


by month, and he thought that in the near future the Committee would 
merit the thanks not only of the Council, but of the borough at large, 
by now proposing that the offer be not entertained. | 

Councillor ELLIS thought the offer was worth their most serious соп- 
sideration. "They were dealing with a capital of £65,000. During the 
last 10 years they had paid off over £13,000, but he ventured to think 
that that £13.000 did not represent anything like the depreciation that 
had occurred during the time. He moved as an amerflment that the 
matter be referred back to enable the Committee and the Finance Com. 
mittee to bring up a full report on the proposals. 

After discussion the amendment was rejected and the Committee's 
report was approved. 


Wrexham.— Application has been made for sanction to borrow 
£1,200 tor extensions of mains and £600 for house services. 


COLONIAL AND FOREIGN NOTES. 


Australasia.—The ** Australian Mining Standard” says Mr. В. E. 
Jones. engineer to the N.S.W. Public Works Depart ment. has reported 
favourably on Albury Council's proposal to borrow £10,500 for the 
construction and equipment of electricity works. И has been sug- 
gested that power from the proposed works might be used in con- 
nection with the Council's sewerage scheme. 

Мг. Е. A. Carty, of Melbourne, has been engaged by the directors of 
the Tallangatta (Victoria) Butter Factory to prepare a scheme for the 
erection of eleetrical plant for lighting the town, &c. 

Maryborough (Victoria) Council are applying for an Order in Council 
to authorise electricity supply. 

Hamilton (Victoria) ratepayers have decided in favour of allowing the 
Electric Supply Co. of Victoria to supply current in the town. 

А poll of Temora (N.S.W.) ratepayers has resulted in 22] votes for 
electric lighting of the streets, against 9 for gas. 

The revenue of the Prahran- Malvern (Victoria) Tramway Trust from 
passenger fares from the opening of the tramways on June 1, 1910, until 
Sept. 30. 1911. was £32.977. 16s. 104. (12-977d. рог ear mile). The net 
profit to Prahran Council was £1.910. and to Malvern £1.744. 

The Australian Electric Metal Refining Со. (Ltd.), with a capital of 
£15.000. has been registered in Sydney. 

Newcastle (N.5.W.) Council recently resolved to urge upon the Govern- 
ment the necessity for the electrification of the Newcastle tramways, 
Ald. Light said it would cost between £300.000 and £400,000, but that 
did not matter in view of the importance of the place. 

In his recent statement in the House of Representatives the New 
Zealand Minister of Publie Works (the Hon. В. MeKenzie) said the con- 
ditions pertaining to the electrification of the Christchurch-Lyttelton 
railway were being investigated. and it was anticipated that with the 
supply of power available from Lake Coleridge the conversion from steam 
to electric working would be profitable. Tenders for the work would be 
invited in due course. The use of electric traction would dispense with 
the necessity of regrading т a great many cases, as steeper grades could 
be worked with electric haulage. and at higher speeds than with steam 
engines. Arrangements were being made for completing the first section 
of the Lake Coleridge scheme in two years. The installation of а 10,000 
H.P. plant would cost about 375.000. An investigation of the probable 
requirements of electric power т the Whangarei district, where power 
was available from the Wairua Falls, had also been made, and preliminary 


Steps were about to be taken for the development of power from those 


falls and from Lake Waikaremoana. 

At a recent meeting Perth (W. Australia) Council considered a report by 
the Mayor. whichstated that the directors of the Perth Electric Tramways 
Co. asked £500,000 for their undertaking, and subsequently asked for a 
definite offer of £450,000, but authority for this had not been given. Mr. 
Wilson, ex Premier, had stated that the Government intended to nation- 


alise the trams, which would revert to the Corporation 15 years hence. 


The Mayor suggested the purchase of 30 motor "buses at a capital cost 
of £35.000, and he estimated a profit of £5.000 a year. With regard to 
the proposed purchase of the gas company's undertaking the Privy 
Council had decided that the arbitrators should include in the price an 
allowance for goodwill, which would make the total about £400.000. Не 
(the Mayor) thought it would bə for the publie benefit to purchase, even 
at that price. and the Council decided to eall upon the arbitrators to 
present their report immediately. 

Nelson (N.Z.) Council have appointed а committee to prepare & 
report on the question of tramways for the Borough. 

Palmerston North (N.Z.) Council are obtaining a report from Mr. F. 
Black on а proposal to establish electricity supply works. 


Argentina.—The '* Review of the River Plate " says the Cordoba 
Electric Light & Power Co. have purchased the Cordoba Government 
power house for $150,000. 

The plans for А. Limousin & Co.'s power house have been approved 
by La Plata Government. 

An «d referendum contract has been signed for the sale of the undertak- 
ing of the Compañia Industrial de Electricidad (Buenos Ayres) to а 
London syndicate. 

Successful trials were recently made of the plant in the River Plate 
Electricity Co.'s new riverside station at the Port of Ensenada. The 
machinery includes two 2,000-kw. Westinghouse turbo sets, each with 
boilers, condensers, &c., but the station with its sub-stations will probably 
not be put into continued service before March. In the meantime 
preparations are being made for the erection of an additional turho- 
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Toronto Tube Railway.—A proposal is before the municipal 
authorities of Toronto for the construction of a tube railway across 


the most congested district of the city, estimated to cost 44 million 
dollars. With the increase in populetion to nearly 400,000, the 
transportation problem has become acute, and circumstances have 
not, it is stated. been improved by the friction which hes erisen 
between the Corporation end the Electric Street Railwey Co. 
which owns the car service within the city boundarics, and whcse 
concession has still 11 vears to run, the service in the suburbs being 
largely in the hends of the Corporation. The proposel of the tube 
railway is understood to foreshedow the intention of the city 
authorities to buy out the tremwey company. 

Wireless Telegraph Notes. — Wh^t is described as an extensive 
scheme of wireless telegraphy for Xustrelia and Papua wzsrecentlydis- 
eussed by the Commonwealth Postmaster-Genoral and Мг. Balsillie, 
the newly-appointed Federal wireless expert. 

Acting on the advice of Mr. Balsillie, the Postmaister-Gener?l 
has made elterations in the regulations governing the use of wire- 
less telegraphy. one being the abolition of fees of 21s. for tho first 


year, апа 7s. 6d. per ennum for subsequent years which experi- 
Up to the present 39 licences 


generator of 3.000 kw. Steps are being taken to extend the company's 
business in other towns of Buenos Аугез Province. 

The Argentine Government has promulgated a law authorising the 
construction of 2,566 miles of new telegraph lines. 

Canada.— Surveys have been made (under the supervision of 
Messrs. Graham & Mann) for an electric railways from Port Hope. 
through Peterborough, Отетсе. and Lindsay. to Orillia, and to be 
connected at Port Hope with another electric reilway from Montreal 
and Toronto. Power will be taken from Niagara Falls. 


Customs Duties. —It has been decided that Wheatstone (bar dial) 
bridges are subject to import duty of 30 per cent. ( British 20 per cent.) 
ad val. under the New Zealand Tariff. 

Electric detonators and fuses are subject to 15 per cent. ad val. import 
duty under the Union of South Africa Tariff. British goods are entitled 


toa rebate of 3 per cent. 

French Guiana.—-A consular report states that a splendid electric 
light plant. erected five years ago, lighted the town of Cayenne for 
two years, The company failed. and neither the municipality nor 
any other concern has taken up the business. The town is at pre- 


sent lighted with kerosene oil. 

Indian Power Scheme.— In connection with the erection of the 
Tata hydro-electric works 

The " Engineer” states that the equipment will comprise four 
0.600 kw. generators, direct coupled to high-pressure tangential water 
wheels of the impulse type. The turbines will be designed for a head of 
1.740 ft.. and have a speed of 300 reys. per min.. and regulatioon will be 
effected by automatic oil pressure governors. Instead of making use 
of pressure regulators, the turbines will be fitted with nozzles of the 
deflecting Туре. made in accordance with Escher. Wyss & Co.'s patent. 
The pipe line is one of the most important of its kind, both with regard 
to length and diameter as well as to difficulties entailed т its construction. 
Over 6.000 tons of steel pipes are required, not taking into account the 
weight of the anchorages and auxiliary apparatus. The capacity of the 
lant at the К hopole power station will be about 38,000 kw., but can be 
mereased to 76.000 kw. at any time. For the excitation two separate 
units are installed. each of 600 kw. output, and driven by water turbines 
of the same type as the main turbines. 

Italy.—3 concession for an electric tramway from Varese to 
Azzate has been granted to the Societa Varesina per Imprese Elet- 


menters have hitherto been charged. 
have been granted. 

The ," Review of the River Plate" savs the contract with 
Marconi s Wireless Telegraph Co. forthe erection of в line of wireless 
stations along the coast of Chili hes been concluded. ‘The stations 
will he at Punta Arenas, Puerto Montt, Coquimbo, Antofegasta end 


Arica. 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


The COMMISSIONERS or H.M. Works дхр Ривс BUILDINGS are 
prepared to receive tenders for the supply of engineering labour in 
day work in the London district (including Hampton Court, Kew. 
Richmond and Hendon). Forms of tender and conditions of con- 
tract may be obtained at H.M. Office of Works, 12. Storey s-gate, 
London, S.W., where tenders must be delivered by 11 a.m. of Friday. 
Dec. 15. See also an advertisement. 

Tenders are also invited up to Dec. 13 for the supply of bindera 
tapes, copper wire. g.i. wire and porcelain insulators to the Post- 
master-General's Department in NovTH AUSTRALIA. Tender forms 
and specifications from the Commonwealth Offices, 72, Victoria- 
street, London, S.W. See also an advertisement. 

CROYDON Corporation invite tenders for the supply of h.t, switch- 
boards at their electricity works. Plans and specitications can Ъз 
seen and form of tender obtained at the office of the electrical engi- 
neer. Mr. А. С. Стать. Factory-lane. Crovdon. Tenders to the town 
clerk. Mr. Е. C. Lloyd, by 11 a.m. Friday. Dec. 22. 

BRIGHTON Corporation invite tenders for delivery and erection at 
their North-road sub-station of one high-speed 750 kw. three-phase 
induction motor, to be coupled to 440 kw. generator. Specitication. 
form of tender. &c.. from the Town Hall. Brighton, and further 
information can be obtained from the electrical engineer and manager, 
Mr. J. Christie, North-road. Brighton. "Tenders, addressed to the 
town clerk, Mr. Hugo Talbot. by 10 a.m. Monday, Dec. 11. 

MIDDELTON Corporation want tenders by Dec. 12 for supply of 
feeder and distributor cable. Form of tender, &c.. from Mr. S, Pauls. 
Electricity Works, Middleton. 

Tenders are invited for the supply and erection in BANGKOK of a 
3.000 kw. electric power station. Specification. &c.. from the 
Siamese Legation. 23, Ashburn-place, London. S.W. 

ВікміҸСнАМ Electric Supply Committee want tenders by noon 
Dec. 30 for the extension of the Aston electricity supply station 
buildings. Forms of tender from Mr. C. Silk. 33. Newhall-street, 
Birmingham. 

BARROW-IN-FURNESS Corporation want tenders for the electric 
lighting of the central fire station. Specifications from the Borough 


Electrical Engineer. 
BARKING Council want tendera by 7 p.m. Dec. 22 for the extension 


of their electricity works. Plans from the Surveyor. 

HonNSEY Council require tenders by 4 p.m. Jan. 11 for the supply 
and erection of a steam dynamo set (with either reciprocating engine 
or turbine). Forms of tender, &с., from the Borough Electrical 
Engineer. 

PORTSMOUTH Corporation want tenders by Dec. 20 for the supply 
of a 100 kw. motor-generator set. Particulars from the Engineer 
and Manager. Electric Light Station. Gunwharf-road, Portsmouth. 

Tenders are invited up to Dee. 20 for tho supply of one branching 
multiple magneto switchboard at Broken Hill to the Postmaster- 
General's Department in New Sourn Wares; and up to Jan. 3, 
1912, for the supply of one wire-testing machine to the Postmaster- 


triche. 
Potchefstroom (S. Africa).—In reference to the note in our issue 
of Oct. 13 (p. 38), stating thst the Council had accepted the tender 
of Reunert & Lenz and Hubert Davies & Со, for supplying and 
erecting plant for the Council's. electricity works. the total of the 
two tenders being £12.487 (but the lowest tender (by Siemens, Ltd.) 
for the whole of the plant was £12.243). Messrs. Siemens (Ltd.). of 
Johannesburg. write to inform us that this report is wrong. Asa 
matter of fact, the whole of the order has been placed with them. 
and the work is being proceeded with in the shops of Siemens 
Brothers Dynamo Works and Messrs. Siemens Brothers & Co. 
Royal Train in India.— We are informed by Messrs. J. Stone & Co. 
that the Royal train for the uxe of their Majestiesthe Kingand Queen, 
which has been built by the East Indian Railway. is fitted with 
Stone's electrical installations. The Royal train belonging to the 
Rajputana Malwa Railway (referred to on p. 94 of the Commercial 
Supplement to our last issue) is also fitted with Stone's dynamos. 
which provide the electric light while the train is in use. but in view 
of the special and abnormal conditions—that is, the long stop the 
train will make at the Durbar celebrations. when the train will, in 
fact. be used as а hotel—a B.T.-H. paraffin electric set has been sup- 
plied to charge the cells during the period the train is stationary. 


Russia.—4 bill has been presented to the Duma to provide for a 
credit of £950,000 for new telegraph lines and improvements of the 
existing system. 

South Africa. — The “ British and South African Export Gazette ” 
tates that large orders for machinery and plant for Wynberg 
Council's electricity scheme arc likely to be given out at an early date. 

Four A.E.G. 9,600 kw. turbo sets will form the first instalment. of 

lant for the Victoria Falls and Transvaal Power Co.’s fourth station at 

'ereeniging. 

There shonld be an increasing demand for electric lighting. heating and 
eooking appliances at Lourenco Marques, in consequence of the efforts 
of the Delagoa Bay Development Cor] n. to popularise their use. 

The imports of electrical machinery from Germany in 1910 were 
quadrupled, those from the United Kingdom more than doubled, and 
those from the U.S.A. increased by 57 per cent. 
| Switzerland.—The Swiss Railways Budget for 1912 provides for, 
inter alia, expenditure on the equipment of 84 coaches with dynamos 
Гог electric lighting. 

Ап 80 years! concession has been granted to а syndicate, presided over 
by M. J. Blane, of Charmey, for the construction and working of an 
electric railway 54 miles in length from Broc to Charmey. The cost is 
estimated at £44,000. A similar concession has been granted to a syn- 
dicate (of which Dr. C. Croci is à member) for a line 24 miles in length 
e Mendrisis to Rancate and Ligornetto, which is estimated to cost 

12,800, 
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General's Department т Souta АтзткАТЛА. Specifications, &o., 
miy be obtained from the Commonwealth offices, 72, Victoria- 
street, London, S.W. 


The Chief Commissioner of N.S.W. Government Railways, SYDNEY, 
will receive tenders until noon Jan. 8 for supply and erection of four 
1,000 kw. rotary converter units. Particulars from the Electrical 
Engineer's office, 61, Hunter-street. Sydney. 


The Metropolitan Water and Sewerage Board, Albert-street, 
BRISBANE, Queensland, want tenders by noon Jan. 30 next for 
supply and ercction of one, two or throe complete units, each con- 
gisting of power generating plant and pump or pumps to lift not less 
than 6,000,000 gallons per day. Particulars from the Secretary, and 
forms from the Agent-General for Queensland. 


MowvTEvipEO (Urvauay) Port Authorities require tenders by 
3 p.m. Feb. 6 for supply of 13 electric cranes and 600 metres of steel 
rails. Specification (in Spanish) may be seen at 73. Basinghall- 
street, London, E.C., where a list of agents at Montevideo may also 
be obtained. 


Tenders will be received up to 6 p.m. Dec. 15 at the Stadtmagis- 
trat, Banjaluka, Bosnia, for the erection of hydro-electric plant for 
the supply of electric light and power to the town of BANJALUKA. the 
tenders to be for a plant of 1,500 H.P., capable of being increased to 
2,500 H.P., and (alternatively) a plant of 2,000 н.р., capable of being 
increased to 5.000 н.р. Specifications from the Stadtmagistrat, 
Banjaluka. (The contracts will probably be awarded to Austrian 
or Hungarian firms, but the carrying out of the works may entail the 
purchase of some materials abroad.) 


TENDERS RECEIVED AND ACCEPTED. 


London County Council have accepted the following tenders :— 

Eleetrie Construction Co., five electric motors for tramways permanent 
way depots. £387. Lis. ба. (Six tenders received. one not to specification 
and the remaining five ranging from £625. Из. to £387. Из. 6d. Chief 
officer's estimate, £450.) 

Evered & C». (lowest tender). switchgear for permanent-way depots, 
$99. 8s.. bess 21 por cont. (Seven tenders received, highest £149. 159., 
less 2! per cent. Chief officer's estimate, £00.) 

Bambridue Patent Flexible Shaft Co. (lowest tender), three electric 
grinding machines for permanent way depots. £219. 153. (Eight tenders 
received, highest £128, less 24 per cent. Chief officers estimate, £240). 

т. & J. Hosking £1,015); Horsfell Destructor Co. (£651) : and Edear 
Allen & €». (£262), sand crushing and drying plant. 

Plutt», Scheele & Co. and Ship Carbons (Ltd.). eloetrie carbons. 

Geo. Farmiloe & Sons (£427) ; T. & W. Farmiloe (£256): Pilkington 
Bros. (£120) ; and Y. & W. Farmiloe (foreign glass) (£226), glass for 
trimcaca. 

Fulham (London) Council received the following tenders for the 
supply and delivery of transformers for sub-stations :—- 

British Westinghouse Co.. (a) price for 20-50 kw.. $1100; (b) price for 
14.50 kw. and 6-100 kw.. £1.126 ; (c) allowance for 15 old transformers, 
£165. Ferranti Limited. (a) £1.120 ; (b) £1.171. 88. ; (c) £031. 5s.: 
Johnson & Phillips. (а) £840; (b) £872; (c) £222. 5s. ; Carney & Pearn, 
(a) £840; (b) €868; (с) £75. Brush Co.. (и) £1.255 ; (b) £1.250; (с) 
£120. Юз. British Electrie Vransformer Co., (и) £710; (b) £731; (с) 
already deducted from prices quoted. 

тле Electricity and Lighting Committee reported that the tender cf 
the British Electric Transformer Со. was most advantageous, having 
regard to net cost after deducting allowance fer old transformers, and the 
reliability and economy of their transformers, and recommended that an 
order b» placed with the firm for 14 50 kw. and six 100 kw. capacity 
transformers. "hese. will displace 20 of the old. transformers already 
installed, of which they had instructed the engineer io retain for the time 
being five of the best as reserves, pending further instructions after the 
committee had considered the whol> question of th» transformera. upon 
which they had instructed the engineer to report. The net cost of tho 
now transformers is put at £005. 

The following tenders h»ve been accepted for plent for Swan Hill 
(Victoria) municipal electricity works: R. Hornsby & Sons. suction 
gas nòire, &c.. £1.390. 118. 6d. ; Siemers Bros. Dynamo Works, 
electrical equipment, £1.088 ; and MeDcnald Bros., poles, £236. 105. 

Sydney (N.S.W.) Council recently authorised the purchy;» from 
Ferranti Limited of a spare testing transformer. at £95. ond to ask 
the seme company to supply two 5.000-volt switchboard panels for 
Pearl-street sub-station for £160, duty paid. 


Salford Council has accepted the tender of Browett. Lindley & Co. 


(at £392. 105.) for a supply of a 60 н.р. compound vertical steam 
engine (with Lancashire dyaamo) and switehboards required in con- 
nection with their slab making scheme at the Agecroft depot. 

The tender of the British Insulated & Helsby Cables has been 
accepted by Werrington Council for the supply of medium tension 
cable. | 

Lancashire Council have accepted the tender of Edw. Dewharst 
for wiring Dallas-road schools. | 

Th^ tender of T. L. Harding & Sons has beea accepted for wiring 
the new Post Office, Torquay | Vs 
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Liverpool Corporation have accepted the tender of the British 
Westinghouse Electric & Mfg. Со. for two 2,000 kw. d.c. turbo- 
generators, and that of the British Thomson-Houston Co. for two 
3.500 kw. turbo-alternators, complete with circulating pipes and 
accessories (with option, after test and acceptance, of ordering two 
similar machines). and that of the Worthington Pump Co. for four 
cooling towers and pipes. 

Eccles Council have accepted the tender of the British Westing- 
house Со. for 12 months’ supply of electricity meters. 

The Metropolitan Asylums Board have accepted the tender of 
J. W. Gray & Son (at £18. 105.) for re-arranging the electric bells at 
the entrance and on the first floor of the Head Office. 

The contract for the wiring of the new Women’s Institute. Dun- 
fermlire,. has been let to Messrs. Melville. Robb & Scott at £428. 

Rochdale Bath: Committee have accepted the tender of the Roch. 
dale Electric Co. for wiring the Smith-street baths. 

Whitby Gaurdians һзу? accepted the tender of Brown & Son for 
wiring the workhouse. 

Belfast Harbour Board heve placed an order for 100 tons of foreign 
steel girder tremway rails at £6. 18s. per ton. | 

The Tata Hydro-Electric Power Supply Со. have aecepted the 
following terders :— 

Escher, Мух & Con for turbines and. pp lines: Siemena Bros. 
Dynamo Works (Ltd.), electric generators: General. Electric Co. (New 
York). transformers; and the Felton & Guillaume Carlswerke, for the 
t ransm'ssion line. 

Commonwealth Contraets.— The following contracts have been 
placed by the Australian Postmaster-General’s Department :— 

Vietoria.—India Rubber, Gutta Percha & ‘Velegraph Works Co.. 
43.000 binders, £71. 133. 4d.: 43.000 ditto, £118. ла. ; 22.000 copper 
tapos, £20. 12s. Gd. ; 58,000 ditto. £152. 69. RJ.: 7.000 ditto, £18. 7s. 64. 
Firebrick Insulator & Pottery Co.. 20.000 stoneware insulators, £250. 
Cole, Bentley, brass clips, straps and washers, £215. 11s. 2d. 

Nee South Wales.—ladia Rubber. Gutta Porcha & Telegraph Works 
Co.. II teluriph transmitters, $3. 15s. each. Siemens Bros. Dynamo 
Works, 1.00) microfarad condensers, 25. Id. cach. Noyes Bros. 800 
cols, 1114. each. 


BUSINESS NOTICES. 


The central offices of th» electricity department of the County 
Borough of Stoke-on-Trent sre now at St. Peters Chembers. Globe- 
street, Stoke-on-Trent, and letters and communications intended for 
the department and for the chief electrical eagineer (Mr. С. Н. 
Yeaman} should be so addressed. АП business connected with the 
electricity works in Burslem, Henley. Longton and Stoke will be 
transacted at these offices. 

Wm. Arthur Gooding and Jas. Teylor, el»ctrics] engineers, &e.. 
43 & 44, Upper Russell-street. and 3. Blucher-plece. Brighton. hive 
dissolved partnership. Мг. Gooding will continue the business, in 
his own nam, at the above addresses, and Mr. Tavlor will carry on 
business as an electrical engineer at 75. Nurth-strect and 92. Osborne- 
road. Brighton. 

Theophilus V. Hughes and Ernest J. Pety. electrical engineers. 
&с.. 130, Edmund.street, Birminghim, hve dissolved partnership. 
Debts by Mr. Hughes. 

A Calgary firm wish to communicate with British makers of elec- 
trical and steam machinery, steel rails. &e. Apply to the High Com- 
missioner for Canada, 17, Victoria-strect, London, S.W. 

Thames Ironworks, Shipbuilding & Engineering Co.— We are in- 
formed thet Mr. G. H. Beillie (of Messrs. Bzilie & Dobree. con- 
sulting engineers) end Mr. W. T. Dougless h»ve been appointed 
edvisers to Мг. Е. Smart, the receiver for the debenture holders in 
this compsny. И is probable thet ап engineer connected with 
shipbuilding will 2150 be appointed 


Sale by Auction.— Messrs. Horne & Co.. 35, Old Queen.street 
Westminster, will sell by public auction st the Royal Arsenal, Wool- 
wich. on Wednesd» y, Dec. 20. et И a.m.. some unserviceable and 
obsolete stores, including quantities of cast and wrought-iron, bress, 
copper. gunmetal, lead end antimony. cupro-nickel. zine, electric 
cable, tools. electrical instruments, electric lamps. &с. Lots may be 
viewed at th? Royel Arsenal, Woolwich, on the Monday and Tuesday 
previous to and on the morning of зе. Catalogues from the Wer 
Office. Whitehall. the Ordnance Office. Tower. and the Ordnance 
Office. Royal Arsenal, Woolwich. See also an advertisement. 


Plant for Sale.— Hammersmith (London) Borough Council invite 
offers for the purchase of some disused plant at the electricity works. 
The plant can be inspected and schedules and forms of {tender ob- 
tained at the electricity works, 85, Fulham Pelace-road, W. Tenders 
to the town clerk (Mr. H. Thompson), Town Hall, Hammersmith. W.. 
by 4 p.m. of Wednesday, Dec. 13. Further particulars are given in 
an advertisement. 


Royal Warrant.—The Hart Accumulator Co. inform us that they 
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hive received a Royal Warrant of appointment as purveyors of 
accumulators to H.M. the King. 

Agency Wanted.— An advertiser requires an agency for h.t. switch- 
gear dynamos, motors. &c., for Wales and the West of England. 


Patent Development.—The proprietor of British Letters Patent 
No. 27289/1907. relating to“ Improvements in methods of producing 
electric. oscillations," desires to license British. manufacturers. to 
work the same in Great Britein. Applications to Messrs. Boult. 
Wade & Tennant. Patent Agents, 111-112, Hatton Garden, London, 
E 
Christmas Parcels Arrangements. — Тһе complete 

by the great railway companies nowadays for the repid conveyence 
of Christmas parcels and hampers is in striking contrast to the old- 
time methods, and the Great Central Railway Со. ere грош to the 
front in catering for thi? needs of the public at Christmas time. They 
| ennounce thet frequent collections of parcels will be made at the 
receiving offices in London and the large centres, end the treftie will 
be despatched by the first available train after receipt. 
Special trains will be run, and additional through vans will be attached 
to the principal express and mail trains to accommodate the traffic. 
Reduced through rates are now in operation, and the minimum weights 
formerly charged оп packages of perishables at owner's risk have been 
abolished, the charges being now based on the actual weight. The rates 
for parcels carried short distances are lower than those by parcel post, and 
in the case of longer distances the rates for parcels bevond | Ib. by parcel 
nost are not exceeded. A van will be sent to collect anything you may 
wish to despatch on ringing up “Parcels Superintendant, Marylebone 


Station, No, 284. Paddington.” 
_ BANKRUPTCIES, &e. 
A receiving order has been made against Bert Newman (trading as 
B. Newman & Co.), electrician, 4. Cranbrook-road. Шога. | 
Ajthur P. Parker, electrical engineer, lately trading at 57. York- 
shire-street, Burnley, has been adjudicated bankrupt. 
The examination of Oswald Carr, electrical engineer, Headingley. 


Leeds. was opened at Leeds on Tuesday. 

Liabilities expected to rank were £374. and there is à deficiency of £61. 
Debtor did not. consider. himself insolvent. and said his turnover for 
three vears had been £1.000 а vear, leaving £150 to £200 à year net profit. 
His financial difficulty was due to bad debts; His business had. been 
registered as a limited company. The issued capital was £90, of which 


his wife held £77. Examination adjourned. 


provision made 


PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Nore. —The undermentioned Applications (except those marked t) are not open to 
Those marked * are 


public inspection until after acceptance of Complete Specifications. | 
open for inspection 12 months а ег the date attached to them, if they have not been published 


previously in the ordinary course. Names within parentheses are those of communicators 
af inventions, When complete Specification accompanies application, an asterisk is affixed, 


November 8, 1911. 


24.838 Avery. Miners’ elecric safety lamps. 

24847 Blackman & Уно. Electric heaters. | i 

24,933 EvERSHED & VionoLes, EvERSHED & CLARK. Electrically-heated devic:s.® 
November 9, 1911. 


24.341 FLETCHER. Sparkine-plues. 
24,942 Bsirisu Insuratep & HELSBY CABLES & ASTLEY. 


Strainer and like insulators. LM 
24.970 О:внь. Automatically regulating the timing in magneto-ignition apparatus. 
(9 11 10, Germany.)* 
24.977 BagBOUR. Alternaitng-current electro-maenets. * 
Nevember 10. 1911. 


25 022 Слввом$. Hydraulic telemotor apparatus. 

25 044 ABRAHAM & CARFENTIER. Circuit arrangements for alternating-current galvano- 
meters, (12 11 10. Franc>.)® 

25050 Anperson, Electric switches. 

25 086. 25.087 NoRTH. Electrical measuring instruments. 

25.091 Soc, Anon. FABRIK VAN INSTRUMENTEN EN ELECTRISCHE APPARATEN [НУЕЧТА. 
Apparatus for heating water or other liquid by means of electricity. (20 7/11, 


Beigium.)* 


Electrical overhead gear 


November 11. 1911. 

25.108 МоктбомЕРУ. Means for heating liquids by electricity. | 

25109 Глнсазника Dynamo & Motor Со. & Sippety. Dynamo-electric machinery. 

25,122 pis Coincidence telemeters having one of the two imagcs inverted. (25 11.10, 
ermany.)* 

25.138 Harle ET Cie. Lighting and regulating of arc lamps. (12 11 10, France.)* | 

25457 Berin. Perforating apparatus for telegraphic apparatus. (Divided application 


i 9.556 11.19 4.)* | ! ve 
25.158 Berin. Automatic resistance regulators for telegraph lines and the like. (Divided 


application on 9.556 11, 19 4.)* 2. | TEC 
25.161 DiEHL. Automatically regulating the timing in magneto-ignition apparatus. 


23:11 10. Germany.)* А 
25,164 McCann, SKELLORN & CoorgR. Incandescent electric lamps or the like. 
Nov. mber 13, 1911. 
25.211 BumNHAM. Electric readine lamps. 
25.216 САИ Connecting means for,automatic telephone systems. 16 11. 10, 
weden.)* 
25.244 Вівмнвім. Electric clocks. 
November 14, 1911. 
25 278 Gaecner. Wireless telegraphy. 
25.331 Compacnig INTERNATIONALE D'E'ECTRICITE. 
‘Addition to 21.364.11. 1 211, Germany.)* 
25.344 O' Dc uiugELL & British Pneumatic RAILWAY SIGNAL Со. Pole-chaneer for use 
in connection with electrical systems of railway signalling. (Divided applica- 
| tion on 2.887 11. 41. 
19.395 Brown. Electric signals, ` 


Electric lighting of vehicles. 


369 


25.358 ScHRAGE. Commutator moters. (21,11 10, Sacder р 

25.364 Pavi. Overhead systems for transnutting electricity. 
29 11 10, France.)* 

25.369 Murex Macnetic Co. & Lockw ^p. 
the lige, and in apparatu: therefor,’ 

25377 J. Stong & Co. & DaskEs. Couplings for electric mains or wires on railway 
coaches and other vehicies. 

November 15, 1911. 


(Addition to 28.687 10. 


Maenetic preparation or oiling of ores or 


25.391 Powetr., Sparking plues. 

25.416 ATHERTON. Miners el: спас safety lamps.” 

25.432 Fennemore. Conduit box for elkkctnic switches, wall connecticns. cutouts and 
other purposes. 

25.446 Downtne & M ourtou. El ctrical alarm apporatus.* 

25.459 Vickers Limiten & Wr мам5он. Elictrically driven planing machines and 
similar recip rocatine tools. 

25.488 TucwrsoN. (Axt.-Ges. Mix & Genest. Telephon und Teleeraphenwerke, Ger- 
many.) Marnetic tachometers, ® 

25,489 Тномгзсом. (Akt.-Ges. Mix & Genest. Teles hon und Telegraphenwerke, Gere 
many.) Electrical means for producinw sound.* 

November 16, 1911. 
25.518 Buers Limiten & Jones. Footsteps for telegraph posts or poles and other 


like posts or poles. 
25.528 Woons. Portable miners‘ electric lamp. 
25.529 GLADWELL. Circular accumulator or storage battery. 
25.558 Maver. Electrical папе devices. 
25.562 Нітснімѕ. Intantry field telep hone heel-plate earth connection. 
25.564 BAMAN & Keerinc. Lampholders and other electrical connectors. 
25.580 AsHcscrT, Electrolysis of fused salts and anodes therefor. 
25.586 HgiwANN & SCHAFFER. Reyulatine devic: tor three-phase current arc lamps. 
17 11.10, Germany.)* . 
November 17. 1911. 
25616 Nixey. рум... & Martin. Electrical maenetic switch, 
25.649 CARTER. Ornamentine incandescent electric lamps. 
25.009 У/нитенсян. Dynamo-electric generators and motors. 
25.672 SFEC'ALFABRIK FUR AtUMINIUM-Sir ULEN ино’ Батимовн OG M RH, Insulation 
of electrical conductors, coils or the like. (21 11 10, Germany 1* 
25.683 SrzrHENSON. Localising faults in cables and circuits. (17 И 10. Germany)? 
25.707 Clark. (Victor de Karavodino, France) Secondary batteries or accumulators. 
25,718 MatrHews. Improvements in wireless telephony, applicable also to wireless 


telegraphy. 
November 18. 1911. 


25.743 Tromas & THe mas. Elvetncal switch wear. 

25776 DiEs«AN. Safety devices for electrical installations. (22-Е 11. France )® 

25,785 CATTeERSON-SMITH. Conversion of sinvle-phase into polyphase alternating 
currents. 

25 813 Banajre. НН efficiency electric incandescent lamp and holder. 

25,814' BANAJEE, E!sctric dynamo and alternator and current-distributing system, 


у 1910 SPECIFICATIONS. 


26.187 BRESLiAUER. Electric current generators. (26 11 09.) 

26.248 Dickson. Electric current controlling devices or switches. 

26.341 REINIGER., GERRERT & ScHALL Axt.-Ges. Mercury contact breakers. (12 11 09) 
26,439 ApAMs МЕС. Со. (Cutleer Hammer Mfg. Co.) Controlling the speed of electric 


motors. (Addition to 13.406,10.) 


26.542 CiARK. Electric batteries. 
26.667 Grote. Electric incandescent lamrs. | 
27,256 Forster. Electric wnition apparatus of motor vehicles and the like. 


27.264 Know Les. Purification of electrolytic gases. 

27,70] Justica. (Soc. Anon. Electritite et Electro-mecanique.)  Electricaily-driven 
drilling apparatus, 

28.501 Price. Construction of rotary electric switch. | 


COMPANIES’ MEETINGS AND REPORTS. 


eto 


ALBY UNITED CARBIDE FACTORIES (LTD.)—At the recent mecting 
the chairman (Mr. А. E. Barton) said that the past year's working 
showed a marked improvement in the profits, compared with those of 
the previous 12 months. Tho actual protit (£35,473. le. 7d.) was 58 
per cent. more than that of the year onded June 30, 1910 ; and from 
the present steady advance they were justified in looking for a still 
further increase in protits during the current year. It was proposed 
to pay the dividends to June 30 on the preferenco shares and alsoa 
final dividend of $ per cent. (making 54. per cent. for the year) on the 
ordinary shares. The Odda works had run throughout the year with- 
out interruption, and continued to produce the quantity of carbide for 
which thev were designed. During the year experiments had been in 
progress with their new type of furnace; and results had shown that 
by its adoption an increase in production per electrical horse power of 
about 10 per cent. should be secured ; and that that, tozether with 
other economies that it would effect, should reduce the cost of manu- 
facture by about 10s. per ton of carbide. The value of that improve- 
ment would be apparent, as not only was a lower manufacturing cost 
assured, but, in addition, the output of the factory would be increased 
by about 3,0С0 tons of carbide per annum without the employment of 
any more electrical energy. The increase in the demand for carbide 


for lighting was steadily maintained. 

ISLE OF THANET ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)— 
The directors’ report for the year ended Sept. 30 states that the profit wa: 
£21,785, compared with £18.242 for the previous year. The amount of 
nndivided revenue is £15,532. ‘The directors propose to pay a dividend 
of 21 per cent. on the preference shares (absorbing £3,750), leaving 
#11.7#2. It is proposed to place £1.500 of this sum to reserve, to appro- 
priate £6,000 towards future maintenance of permanent way, to create 
a third party insurance reserve of £2.000 and to carry forward £2,282. 
The weather during the past summer was exceptionally fine, and the 
trafic receipts show an increase of £2.817 over the previous year. The 
sale of electricity also increased by £1,784, or over 32 per cent. 

RICHARDSONS, WESTGARTH & CO. (LTD.)— At the meeting last week 
the chairman (Lord Furness) said that the very unsatisfactory results of 
the past year's working were mainly attributable to labour troubles, to 
extreme competition and to several unremunerative contracts. The 
year commenced with the dispute in the shipvards, which extended over 
15 weeks, and it ended with the strike on the railways. Throughout 
the year unrest was so continuous and so general as to have а very un- 
favourable influence on the eflicienoy of labour, and therefore on the cost 
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of production. That was altogether apart from the rate of wages paid 
to the men, which. in the case of the engineers and other skilled trades, 
was twice increased during the twelve months. Nor were the working 
expenses less. Phe imperative necessity of keeping abreast of the times, 
technically. commercially and industrially, brought the establishment 
costs of an engineering business to а higher point every year. Develop- 
ment was as continuous and so rapid as to demand the services of a 
highly trained. technical staff that could. not in wisdom be disbanded 
during temporary slackness or à temporary cessation of work, from what- 
ever cause ; whilst on the commercial side thos? modern conditions of 
trading, which render necessary a large and ex pensive selling organisation 
at all times. made such an organisation imperative м hen orders are scarce. 
if any proper share of available work is to be secured. Economy is not 
to be effected by cutting down either of those departments. Again, in 
manufacture, there was а constant scrapping of old machinery, its replace- 
ment by new, with the object of combating the ever-increasing. costs in 
other directions. Those working ex penses, therefore, which even in the 
best of times under modern industrial methods form а heavy burden. 
press with intolerable severity during trade slackness or enforced stoppage 
or work, and it would be clear that such conditions, co-existing with an 
atmosphere of labour discontent and unrest. must quickly extinguish the 
narrow margin remaining, and so convert profit into a loss. А stoppage 
of even а day left its impression on costs, and such was the inter-depen- 
dence of the various departments in a large factory that a slight sectional 
disturbance was felt throughout the whole ramitieations of the establish- 
ment. Last vear, on the basis of 52 working weeks of 53 hours per week, 
no less than 30 percent. of that time was affected hy the shipyard dispute, 
whilst holidays, sickness and miscellaneous lost time accounted. for a 
further LO per cent., which. in itself, was equal to closing the entire works 
for five weeks. They were approaching the point when capital would 
refuse to respond, in adequate measure, to the ever-increasing demands of 
progressive manufacture, and at that point decadence began. The work 
on their books at present was a record in the history of the company. 
and provided there were no labour troubles, anticipated profits would be 
realised and their position much improved. 

Their staple industry of marine engine building had recently been placed 
under the control of a single managing director, and, as soon as possible. 
one and the same design of engine will be built. The building of marine 
engines would, as far as possible. be concentrated at Hartlepool and 
Sunderland, and their Middlesbrough works were to be reorganised. 


NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


NEW COMPANIES, 


ASTON CONSTRUCTION CO. (LTD.) (118,889.)—Roy. Dec. 2, capital 
£25,000 in £1 shares, to carry on the business of civil, mechanical and 
electrical engineers, founders, contractors and merchants, builders’ 
merchants, &c., and to acquire business of G. Aston & Sons (Ltd.). 
First directors are С. Е. Dixon, Е. W. Davis, W. E. Pease and J. В. 
Dixon. 

BRITISH МАХА (LTD.) (118,836.) —Reg. Nov. 29, capital £2,000 in 
1,200 shares of £1 each and 1,600 shares of 103. each, to carry оп the 
business of manufacturers of and dealers in specialities for power users 
and others. Private company. 

OSWALD CARR (LTD.) (118,798.)—Reg. Nov. 27, capital £560 in £1 
shares, to carry on the business of electrical, mechanical, hydraulic, 
constructional and general engineers, dynamo manufacturers, &c. 
Private compauy, First directors аге О. Carr (manager) and Gertrude 
Carr. Reg. oflice: Oak Works, Headingley, Leeds. 

DYNAMIC THERMOMETER CO. (LTD.) (118,790.)—Reg. Nov. 27, 
capital £1,000 in £1 shares, to take over the business of automatic 
temperature rogulating experts, manufacturers and consultants, 
carried on at Barnes as the “Dynamic Thermometer Co," and to 
adopt an agreement with Н. S. Benson. Private company. First 
directors аге Н. В. Benson and J. Stuart. Кер. oftica: 11, The Terrace, 
Barnes. 

NATIONAL OTTOMAN 8YND. (LTD.) (118,854.) —Rer. Nov. 30, capital 
£55,000 in 50,090 preference shares of £1 each and 100,020 ordinary 
shares of 1s. each, to acquire, construct, equip and maintain and work 
and finance the construction, equipment and working of railways, 
tramways, telegraphs, telephones or other means of communication in 
tho Turkish Empire ог elsewhere (except in the case of telephones and 
telegraphs in the U.K.), to generate, supply and use electricity, to 
carry passengers and goods, &с. Private company. 

NORTH-EASTERN ELECTRIC SMELTING CO. (LTD.) (118,813.) — Reg. 
Nov. 29, capital £25,000 in 24,750 preferred ordinary shares of £1 each 
and 5,000 deferred ordinary shares of 1s. each, to carry on the business 
of electrical and general smelters and refiners, &с., and to adopt an 
agreement with О. Stalmaun. Private company. First directors are 
Е. H. Haviland, C. D. Willard and F. M, Sanders, Reg. office: Crom- 
well House, 6, Surrey-street, Strand, \У.С. 

SLAUGHTER & CO. (LTD.) (118,908.) — Reg. Dec. 2, capital £2,500 in 
£1 shares, to carry on the business of consulting, civil, electrical, 
mechanical and marine engineers, manufacturers of and dealers in 
machinery, tools, &с. Private company. First directors are А.Р. 
Strohmenger, F.C.S., T. E. Slaughter, J. H. E. Francis and L, A. Neel. 
Reg. otlice : 103, Cannon-street, Е.С, 
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MORTGAGES AND;CHARGES. 


COMPANIA DE ELECTRICIDAD DE LA PROVINCIA DE BUENOS AIRES 

ıLTD.)— Particulars of £900,090 debentures, created Nov. 6, and secured 
by trust deed dated Nov. 24, 1911, tiled pursuant to вес. 93 (5) of Com. 
panies (Consolidation) Act, 1908, whole amount being now issued. 
'roperty charged : Company's undertaking and property, including 
uncalled capital, power distributing and transforming stations in 
Argentine Republic, and all existing and future concessions and con- 
tracts relating to supply of electricity. "Trustees: City Safe Deposit 
& Agency Co. 

EVERETT, EDGCUMBE & CO. (LTD.)-—A memorandum of satisfaction 
to extent of £300 on Sept. 1, 1911, of debentures dated June 9, 1905, 
securing £10,000, has been filed. 

FOOTE & MILNE (LTD.) — Deed of charge on company's undertaking 
and property, including uncalled capital, dated Nov. 25, 1911, to 
secure £1,040. Holders: London County & Westminster Bank. 

JACKSON, McCONNAN & TEMPLE (LTD.)—A memorandum of satis. 
faction to extent of £5,000 on March 28, 1910, of debentures dated 
March 14, 1901, securing £22,000, has been filed. 

UNIVERSAL LIGHT & SIGN CO. (LTD.)—Issue, on Nov. 28, 1911, of 
£185 debentures, part of а series of which particulars have already 


been filed. 
RECEIVERSHIPS. 
Р. HUTCHINS & CO. (LTD.)J—F. T. Woolley, 71, King street, Man- 


chester, аз receiver, оп Nov. 22, 1911, under powers contained in 
debentures dated June 21, 1909, has been filed pursuant to sec. 94 of 
Companies) Consolidation) Act, 1908. 


SOLIUM ELECTRICAL CO. (LTD.)—E. Harlow, 23, King-street, Notting- 
ham, ceased to act as receiver or manager on Nov. 21, 1911. 


CITY NOTES. 


qa 


MEMORANDA (Dec. 7).—Bank rate 4 per cent. (since Sept. 21, 1911.) 
Price of silver, 25:1. per oz. Consols 76; —77! for money, 771 —71; for 
account. Consols Pay Day, Jan. 4; Stock and Shares Continuation 
Days, Dec. 12 and 27; Ticket Days, Dec. 13 and 23; Рау Day s, 
Dec. 14 and 29; Mining Shares Carry Over Days, Dec. 11 and 22. 

Priors or METALS (London). —Copper, cash, 58! ; three months, 591. 
Lead, English, 16—161; Foreign, 15;—154. Spelter, cash, 27, three 
months, 263. Tin, English, 204—205; Foreign, cash, 205; three 
months, 1954. ron, Cleveland, cash, 47/7), three months, 48/6. 


BLACKPOOL, ВТ. ANNES & LYTHAM TRAMWAYS CO. (LTD.)—For th? 
year ended Oct. ЗІ the traffic receipts were well maintained, and the net 
result was satisfactory. Expenses were heavier. owing to the large 
amount necessary for upkeep of permanent мау. The trustees for the 
debenture holders intend to pay 21 per cent. interest on account of arrears 
on the debenture stock. The debit balance now amounts to £25,662. 

BRITISH ELECTROMOBILE CO. (LTD.)—The directors’ report state 
there was a profit of £1.800 on the past 18 months, and the company's 
deficit has been turned into а small surplus, besides providing for depre- 
ciation for debenture interest and creating a reserve. 

GLOBE TELEGRAPH & TRUST CO. (LTD.)—An interim dividend of 2s. 
per share is announced. 

HADFIELD'S STBEL FOUNDRY CO. (LTD.)—The directors recommend 
the increase of the capital from £600,000,to £700,022, in order to pro- 
vide for extensions of the business, 

MADRAS ELECTRIC TRAMWAYS (1904) (LTD.) —'l'his company’s traffic 
receipts for the fortnight ended Nov. 30 were R.20,653 (increase R. 1,883). 
Aggregate from Jan. 1. R486,661. (increase В.41.352). 

MELBOURNE ELECTRIC SUPPLY CO.— А dividend of 2! per cent on the 
ordinary stock for the year ended Aug. ЗІ has been declared. £7.000 is 
placed to depreciation and general reserve, £6.000 to extinguish suspense 
account, and £5,200 carried forward. 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed Dec. H a special settling day in serip fully and partly paid fora 
further issue of £1,500,000 5 per eent. debenture stock of the .tnglo- 
Argentine Tramways Co. (Ltd.). and have ordered serip partly paid for a 
further issue of £1,500,000 5 per cent. debenture stock of the same com- 
pany to be quoted. A quotation has also been granted to a further 
issue of £50,000 4} per cent. second debenture stock of the County of 
London KElcetr/e Supply Со. (Ltd.). The committee have been asked to 
appoint a special settling day in and grant a quotation to scrip fully 
and рагу pud for £821.917 41 percent. consolidated guaranteed deben- 
ture stock of the Toronto Power Co. 

UNITED RIVER PLATE TELEPHONE CO. (LTD.)——An interim dividends 
of 3 per cent. on the ordinary shares (tax free) for the half-year ended 
Nep. 30. | 

В. WAYGOOD & CO. (LTD.)— An interim dividend of 5 per cent. has been 
declared for the six months ended Sept. 30. 

J. G. WAITE & CO. (LTD.)—4An interim dividend (payable Jan. 1) of 
6 per cent. (less tax) for the half-vear ended Aug. 31 has been declared on 
the preference and ordinary shares. This interim dividend is 12s, рег 
share on the preference, against an interim dividend of 10s. per share paid 


last year. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC ELECTRICAL COMPANIES’ SHAR IST 
RECEIPTS. р E LIS 
Er ue NIE - ew ] eg Prioe | °КА -~ Busines 
| Е | = = | АРА МАМЕ, ed. PER CENT DivIDEND Wask n 
LINE. Week 3 Пас.огрес. AOGGREOATR. i a бано со а __ _ Dee. 8. Ү:вірер. Бик. Окс. 6. 
ended. | 8 | (a) | No.of; Amount, ППС. orDecT ° | | ч d High- Low- 
= їйє, ey чие рыс» ee Ln Е weeks. E ^ (а) 10 50 pour n КНУ Supply. ке | " ГЕ sd. | los est. 
Е - ч oole Elec. Sup. Ord..... —8 6 17 0 Mar, Se у 
урын орао Моу. 2: + 49,185 |+ 2215 10. 4/6 Ро. 4} perCent. Cum. Pref. .......... 81—94 4 17 3 Feb, Aue я .. 
и ло pi > + 10,625 |+ Ю Do. 6 per Cent. Cum. Second Pref. ...... | 10} —11 (51 6 Feb, Aug *e, œe 
PESEE ен 2 + ‚352, + 195,712 $ St. 44% Do. 44 per Cent. Deb. Stock (red.) ...... | 101 —103,4 6 6. jan. Juy, | Ө 
Аут Corporation ........ fe ae + 19015 |+ ел | $ зе | о TRES b 0:3 му уру aic 
ак L | + 81 >, . ‚Рте!................. = 10 аг, t ps es 
ley о Моу. 2. + 8,731 [+ 649 2. 4% Central Elec. Sup. Co. 4% Guar. Deb. 51-к.. 98 ~ 101 4 0 6 June, Dec ee .. 
Ba lactic Trams t NE. 25 + 14,571 |+ 2,074 | 5! 2/6 Charing Cross (W. End & City) El. бур. Co. 3—4 6 0 О, Feb, Aug; ~ ee 
Birmingham Corporation | Dec. 2 + 40,218 + 1.243 T 5i 2/3 Do. 41 рег Cent. Préf ко | 4| --4$ | 416 0 Feb, Aug ge ae | as 
Birmingham & Midland... Nov 4 + 298,542 |+ 58489 | St. 4% Do. 4 per Cent. Deb. Stock (red.) ...... 94 —98 4 33 Jan, July gt 7 
уч Fisewoode | Des 2 + 42,554 |+ `2232{ St, 41%, Do. 4} per Cent. Deb. Stock (red.)...... '100{—1024 4 8 9 - | 101 '.. 
Blackburn Corporation ....| Nov. 29 | 1.008 T .. M | 5 2/3 | Do. City Undertaking 4}% Cum. Pref... -4 510 O Jan July Н e 
Bolton Corporation. . . ..... Dec. 3| 2412 t 41.817 |+ 3570 | „° 2/0 Chelsea Electric Supply Ord. vier conse (31-4 511 6 March... * e 
Bomb eae Nov 3 3:226 + 90,575 |+ 6,040 | St. 4% Оо. 4 per Cent. Deb. Stock (геа.) ..... 98 —100 41l 0 June, Dec TAE 
Bournemouth Corporation. . 2| 1'302| + 127.533 | 8159 | St. 4#% Chiswick Elec. Supp. Gorp. Ist Mort. Db. 88} -90 15 06 __.. | 88 
Bu cutn af e| «Bao + 165,289 ВІ 19 6/0 City ее Lighting Ord..... 12 = 1 13 0 г Aug MI 13 
азаа атса ” f , + 13.066 | j | ‚ Сит. Pref, .......... =< | 6 an, July > . 
Brighton Corporat да » Dec. " Р ih + 38,673 |+ 2286 | St 5% . 5 рег Cent. Deb. Stock (red.)...... 119-123 4 2 9, June, Dec С *. 
Burnley Corporation. oa „ > + 54366 |+ 3,990 ] St. 44%, Do. 4% perCent. 2nd Deb. Stock (red.)..' 101 —104 4 8 О, Jan, July: °° ee 
Burien айо а 5 p + 12,321 + 1224] St. | % шу A Durham El. Р.О. 5% Ist Mort.’ 891—911 | ре | 
Myr n » — й + 581 1 ‚ ©ОСК.......,. ete tet ttn n = 6 Jan, July P oe 
во оова ее xs ed t 45934 |+ 3.941 ] 10 40 | County of London Elec. Supply Ord. .... 8-9 | 512 9 Feb Aug 8 88 
Саи одина " : ee + к1,834,251 +8124,424 Ё 10, 6/0 . 6 per Cent. Cum. Pref. .......... ' IHL —11f 5 6 6 Mar, Sept => eo 
Cardiff Corporation........ » 2| 2,238 ваз р ар. 41% Do. 4р per Cent. Deb, Stock (тей)... 108 —110 4 2 6 Jan, July , 1082 |. 
eet tendon Railay ol [522 + 292 |+ 6551 St. | 44% | Еро. Second Deb. Stock .............. 99 —102; 4 9 6, May, Nov. , 1014 :01 
City & South London Riy... " 3 32901 — 103,607 |+ 16029 | ¿| °° шоо s Elec. Corp. Ord...... Ет {і MA June, July ** oe 
City of Birmingham ...... Nov. 24 | 1,131 ТИ И реа Pet a Feel cien joa ah acil. Ju qim los 
Cork Electric Trams Со... . 30 3 = 100,702 |— 34,121 | St. 141% | . 4) рег Cent. Ist Mort. Deb. (гед)..| 82—85 | 530 Juy = ee 
Croydon «sosse essees» „ 24 467 | + (23,979 |+ 556 5 3,0 | Folkestone Electricity Supply Со. Ога..:..1 4b 5 6 6 0 Api, Oct ts | e 
Devonport & Dist. moe MT + 62,524 |+ 4.534 5 2K Do. 5 per Cent. Cum. Pref. .......... ‚ 4-5 5 2 6 Mar, 8946 te +e 
Devonport ари. пама. 2 + 523 |+ 321 | St. 419%, Do. 4} Ist Deb. Stock (red) ...... ‚ 95-98 413 3 Feb, Aug; "> .* 
Dublin & Lucan Railway . » + ‚283 |+ 1,345 | 5 4/0 ' Hove Electric pening Ord, ааваа 6} —7 6 6 0 April, Ос! *’ | - 
Dublin & Lucan Railw. Tta Е 1945 [sp 449% | Isle of Wight Е, L. & Р. Со. Deb. Stock ..| 86 —89 |5 26... er 
Dudiey-Stourbridge ......| Nov. 24 H 136,799 |+ 11636 | 5 4/0 Kensington & Knightsbridge Ord. ...... 61-7 '6 В 6 Feb Aug: >! c 
Dui Ce AMOR voc, E. + 40,230 |+ 2674 5 6% | Do. брег Cent. Ist Рге!............. Г 5-6 '500 Jan, Juy  ** oe 
etn Gund ы бй _ 33,620 |— | St. 4% , Do. 4 рег Cent. Deb. Stock (red.)...... 92 94 4 6 0 T | eej ts 
Fuster Corporation Ў о . t 38843 |+ 2,072 || St., 4% | Kensington & Knetbg. Co. & Notting НИ! | | 
Gateshead & Dist, Trams ..| Nov. 24 + 12,429 |+ visitan DER D M ei) o dea dune ae qos 
EN ше БЫ [E | eei RES MEE EN fan fay E 
G ee - ‚35 37,026 | | . Supply Е ООО ps О О Mar, Sept, $3 ve 
Glossop Trams. —— м 2 + 5.950 Г5 3/0 | Do. 6 perCent. Рге!................. 4—4 | 6 8 0| Mar, Sept! 41 .; 
и ПАЯ t i: 5.1 4% | Do. 4perCent. Ist Mort. Deb. ........ | 89 —92 4 80 Jan, July’ Fl WE 
Great Northern & City Ry. De А — 10, 362 5 2/0 | Me горо Electric Supply Ота. sega 31-44 613 4 April, Oct: | ” 
Grae Pert соу. | Now 24 + [81,557 826 ||| 5 2/3 o. Д per Cent. Cum. Pref. .......... 4}—4} 417 O Jan, July | AW) .. 
Halifax Corporation... 2 e t 34,206 5,279 || St. 44% Do. 4} per Cent. Deb. Stock Ist Mort...| 101 —106 4 7 0 June, рес б ** 
Hartlepool Tramways...... dE T 70 250 6.854 || 5.3 2o dn 34 per Cent. Mort. Deb. Stock гед.) 84! —87 4 1 6 | Jan Jul °° S 
Hastings Elec Tc гр 4 4 12.905 1.310 ..4 4195 idland Elec.Corp.forP.D.4} Ist Mort.Deb: 961-98} 4 12 6 ч ! ee 
Hong Копе........... e| Dee `2 x 26.254 694 | 5 2/0 | Newcastle Elec. Supply Ord. (1-50 000 & | | 
Huddersfield а TUE ec. 2 + $1,309 $233.052 $10,246 | | 57,010- 137,500) ee ee eee ee ee о 3] —4 600 Feb, Aug | 5 dii 
Но Соо , T 67.911 7123 4 2 2/6 , Do. Sper Cent. non-Cum. Pref. ...... 4—4} 517 6 Feb. Aug · .. 
а м 2 + 102,479 5,423 100: 44% Do. 4} рег Cent. Ist Mort. Deb. ...... ' 97--99 412 O Jan, July * | xà 
dise We. M . Ha Би 100 5% North Metro. Elec. Power Sup. 5 Morts... 99 —102 4 19 6 2s e кә 
Ipswich Corporation o. Dec. 2 ; тесе + 92 | 1 H5 i поа о | саа 1 е z | Бер А d E- 
Isle of Thanet Co. Дн? к — i + 890 O . Т -—————ÀÁ—— ea и: Вов ео, ug oe 
| diues ap + 3,214 |+ Обь 4% Do 4% Оеһз....................... 99 —101'319 О, June. Dec . 
АНОН ае ие аа i | | 
eicbley Corporation ...... ipid ci + с + 552 WE Р | ош S о ыы. at el | i ІЗ : | March ... Pe oe 
Kiddermin CLE э — , + 346 . E . ^0 . OTOCK о.о eee et ьо n n S | oe vs 
К а н + $526 + 33| 5 99, St James’ & Pall Mall Elec. Ord. ........ 8-9 1517 9 Feb, Aug) s] + 
Kirkcaldy Corporation UI Nov 29 + 4,851 {+ 391 2° 3/6 | о. 7 per Cent. Рге!................. 61-71 , 5 0 O | Feb, Aug | zm 
Lanarkshire Trams Со... у. + | s " i 54 034%! Do. Зі per Cent. Deb. Stock (red.) .... 86 — 406 Jan, July! * Р 
Lancashire Unid RE » 30 + 69.038 1.964 5 .. | Smithfield Market Electric Sup, Ord. ....' TEDTME ix eb, vy. oe 
Е ыу a, „ 29 + 64.809 2368 | £4, 4/0 | South London Electric Supply Ord..... РК 21—34 613 6 April ..... EET 
PE е Б^ 24 + 8.440 439 St. 5%, Do. 5°, Ist Mort. Stock (red.) ........ | 100 —103 4 18 6 T Г 
pee PRA ЧО ec. 2 + 266,996 18,679 | 1 0/8? | South Metro. Elec. Lt & Power 7% Ist Pret, (mE à 700 Feb Aug · 20а 
ти ЫР си. 9 + di А 107,! Do. брег Cent. 2nd РтеЁ............ -4 617 0 Feb Aue 1! 5 
о + 19.245 |+ 1457, St, Ф| Urban Electric бару а. ae 
Liver | : eee ee ae P . | : О. 2.22595 | == ka | pril, ct ee 
[гы ШШЕ "e pos 25 + 538 565 17.194 | 513 D 5 per Cent. Cum. РгеЁ............. i 2—2) 11 2 3! April, Oct; **, + 
Llandudno&Colwyn Bay Ry. N А 3 + 33.051 1,917 t. 44 70 W ð. ч рег Cent. Ist Mort. Deb. ttn tnn 861 -88} 5 3 0 April, Oct eo oe 
*Lonton County Council .... ae T 15,352 64 55% Westmi PUR EC UO бозны sur doce Y May, Aug.) а 54, 
London Elec. Ry. Co ZEE р” 22 + 3.392 1,497,929 81.760 ||! 5. 5:0 estminster Elec. Sup. Ord............. 74 81 6 3 0 Mar, Sept 8} 7H 
London United ...........- E + 49 28$ |o vues о е ОНИ оо е део раса ао aS 
Lowestoft Corporation ....) ” : 912,245 11.219 е і i | | 
Manchester Corporation | 7 : — 1.617 3l | Electric Railways and Tramways. | | 
Mersey Railway ......... "2 + 1,041 573,878 31,590 || 1 .. | Bath Elec. Trams Pref. Ога........... .. № = April .... | >o 
Mar ee NOS zd + 42.572 1150 { 1 0/6 | Do. 5perCent. Cum. Pref. .......... Гор? 8 ОО п Jan, July: œj -** 
Metropolitan Dist. Railway.| Dea “2 + 9,865 176 || St. '4}% Ро. 44 Ist Mort. Deb. Stock (red.).... 89—85 '5 9 0, April, Oct spo s 
Metropolitan Elec. Trams..| Nov. 24 + 412 245,565 11031 || St. 4)% | B'ham & Midland Trams 4$ Ist Deb. Stock 91 —93 417 Э Jan, July | .. 
Midin усл. . Дд + 1,033 414.188 62,033 10, 4% | Bristol Tramways & Carriage Ord. ......, 6 --6t : 610 61 Feb, Aug T 
Nelson Corporation А + 16,092 1,278 10 4% Do. Cum. Pref. .................... ‚ 74-8] 5 0 0 m ce {ee 
Newcastle-on-Tyne Corp... + 6,551 1,357 № St., 4% Ро. 4 рег Cent. ЮеЫ5................. 100 —101, 3 13 2 ' Feb, Aug | s A 
Newport (Mon.) .....,.. oe 5 + 417 151.633 12,095 | 10°.. | British Electric Traction Ord. .......... | 1—1 . :]une Dec ^. Id .. 
Northampton CA EREMO + 25.127 991 10 | Do. 6 рег Cent. Cum, Pref. .......... | 34-4] " Feb. Aug, 48 3 
Oldham, Ashton & Hyde : 24 + 19,041 1,636 || St. 5% Do. 5 рег Cent. Perpetual Debs. ...... | 93 —96 5 8 0 April, Oct | 9 95} 
Oldham Corporation .. А 28 27.139 1095 || St.' 43%: Do. 44 per Cent. 2nd Deb. Stock ...... ‚ 78—82 : 512 0 May, Nov 8: 80 
Perth (N.B.) Corporation 5 131 ‚265 3,239 |! St. 3% Central London Ordinary Stock ........ 67—69 4 8 3 Feb, Aug; 68, 67 
Perth (W.A.) Elec. Trams 11 5,232 283 | St. 4% Do. 4 рег Cent. Pref. Stock .......... | 84 —85 412 0. Feb, Aug 851! .. 
Му Теа .. >! 258 77563 |t 16,633 | St' 6/4 ! Do. 4} per Coat. Pref. Sep fully pd .. 109-11 4100... 1194 g 
Е н 15 6.082 618 | St. 2% | Do. Deferred и Я | 55—52 315 6 Feb. .... 52} 54 
Den E 5 16 81,697 6.708 [| 100 4% | Do. 4p2rCent. Debs...... Sigel ' 102—104 3 16 1l | Jan. July, •- | + 
Preston Corporation 2 187 92.365 8,543 5 2.6 City of Birmingham Trams 5% Cum. Pref., 4—5 | 5 2 6, Agril, Oct | .. | T 
Rotherham Corporation 44 27,747 2,046 || 100 4% | Do. 4 ргг Сэп+. Ist Mort. Debs. ...... 97 —100 4 1 6 April, Ос’... =. 
к ee .... 2; 60 24,094 1,974 | St. ө | City & South London Rly. Сол. Ord. .... 39 —31 , 5 14 6 | Feb, Aug i 314 304 
не 4 9,996 61 | St. 590 Do. Sper Cent. Perp. Pref, (1891) ‚...! 108 —110 | 411 9 Feb, Aug | 1031 e 
с ee 4 124205 8. St. | 5% | Бо ПВ... 101 —105!416 0’ Feb, Aug | -| +e 
Shere ен e $1,058 $116,410 $25,654 ] St. 5% Do (1901) аво ade ra thea | 103 —105 417 0 | Feb, Aug = | . 
Sheffield Corporation 4 5 2474 83 || St, 5% | Dor (1903)_........................ 102 —104 | 416 0 Feb. Aug i038, .. 
neacore Trams... 3 466 232,477 15079 | St.: 4% | ро 4 por Cont. Perpetual Debs. i246 109 —102 14 9 0 May, Nov | ‘00 .. 
Sou Meteo 2 $491.328 16.169 10, 6/0 | Dublin United Trams, 6 per Cent. Pref. .. 11 —12 5 4 0 | Feb, Aug Me | . 
ынды es 24 21 40.718 2.106 |] 10 5/0 | Gateshead & District Trams Ord......... 8] —3 740, А oe А 
SE e 24 16 42.569 2665 | 10 s; Gt. Northern & City Rly. Pref. Ord. (4%), 1 —1 ‚. | Feb, Aug | it .. 
Send QUEUE ENS 23 49 44.220 5.468 | 5 75 Hastings & District Elec. Trams, 6% C.P. 17i m | Mar, Sept loves s 
Southport Tramways 2 72 26,033 3,942 | St. | 44% | Do. 4j Deb. Stock a sees eseria | 73—78 |519 0 April, Oct | 74]! 734 
Stay» dee Hythe fc Ва! D 1 13 14.365 561 10: .. | Imperial Tramways Ord. .............. | 21—21 Уз | Mar, Sept <3 " 
оо 2 39 7.688 2.201 | 10 is $00. 6perCsnt. Рге!................. | 91—46 | s Mar, Sept ·. | «es 
Saadan Deea eias 3 240 47,276 6,509 St 141%! Do. 4j per Cent. Debs. .............. 72—74 6 3 6 | Jan, Ju» NC i 
Wen Time тер 23 32 2.276 161 | £5 2/6 1. of Thanet E. T. & Lt. 5 per Cent. Pref. .! 21-2 , 4 15 0 Mar, Sept 24, -. 
ме 24 113 54.044 3,168 | St 4% | Do. 4 per Cent. Dob. Stock .......... ' 77-62 |5 10 Jan, July 
non а m 11 "685 625 | 10 5/6 | Lanarkshire Tramways xig v iW dag at | 91—10} | 515 0 Feb, Aug; .. ow 
Туе ebd Duc 24 3 '039 57 || St. 5% Lancs Utd. Trams 5% Prior Lien Deb. Stk.! 79 —82 6 4 0 | Jan, July |... | s 
yneside Trams Co ан 24 9 423 394 || St. | 4% | London Electric 4% Deb. Stock ........ ! 96 —98 4 2 6 .. 97i el 
Waller Cre 29 105 "343 1719 | St) 4 Do. 4% Pref. ier ether | 81 —83 |417 6 г. 83 82 
Walsall Corperatien 2 77 39,663 5.464 © London United Trams. 5% Cum. Pref. ..| _2}—3}# | 67 Jan, ]uly 3 25 
Warrington Corporatio 2 1 26,963 1,194 | St| 4% | Do. 4perCent. Ist Mort. Deb. Stock «| 7] — 1510 0! Jan, July | 23| .. 
at ое 30 6 069 389 | St| .. | Mersey Con. Ord. $їосК................ 6—8 ! T eb, Aug) -- | oe 
аап, 30 312 926 8947 ' 1j 0/6 | Metropolitan Elec. Tramways Ord.......| 474} (619 de n | + 
Wolverhampton Со. 24 3 1,054 р 1 ee Do. Deferred ооо ово a оось 9—7 і ee April oven і ee 
Wolverhampton © 24 30 003 | „1| 0/6 | Do. $ per Cent. Cum. Pref. ........., 3;—1 | 5 11 0, Feb, Aug .. 
latin rpn 29 4 5%. | 44% | Do. 4$ per Cent, Deb. Ѕіоск.......... tof'—103| 4 86 Jan July | 1024 .. 
ERIT И, ous 24 7 636 { St 4 Do. SperCent. Db. Stock ............ 101 —103 | 4 18 6 - ast” uie 
Veram RR i 24 14 636 | St. | 2% | Metropolitan Railway Consolidated......| 421—438 4 14 0 Feb, Aug 434) a 
Yorkshire Woollen District. a 75 3,148 St.^| 396 Do. Surplus Lands Stocks...... —- ...- 66 —8 |4 9 9| Feb, Aug | 5:4, 
5 120 + 3,375 
(a) These comparisons are wi * In calculating the yield allowance has been made for accrued interest, but nof for redemptio 
4 with the corresponding period last year, ® Partly electrical. | tExdivid i | ө, 
| . end, The London Stock Exchange Committee have declined to quote these, 
t Minus 3 days, $ Minus 2 days, 0 Plus 3 days, q Plus 2 days | ‘ зе m MS nr MER T = EM i p. Же 


Last) ^ .— | Price * Ratz ` 
© E ` . МАМЕ, | Wed, | PER CENT.’ mae 
» Е а ix Е Dec. 6.. YIELDED. | 
sı 1. Electric Railways and Tramways— Continued.. | 
әб. 340) Metro. Rly. З} рег Cent. Preference... 85 —87 14 1 6 Feb, Aug 
St 3420 Do. 34 рег Cent. * A" Preference....| 84 = 4 2 6: Feb Aug 
ae 34% Do. 3} per Cent. Convertable TM 86 —86 |4 2 0 Feb, Aug 
t Зог Do. З} рег Селі. DebentureStock....| 89 —91 (3 18 О Jan July 
Ea 345 Do. 3} per Селі." A " Deb. Stock iem 88 —90 1318 9 Jan July 
S v, | Metropolitan District Railway Ord. ....! 304 —31 .. Feb, Aug | 
L 4% Do. 41 First Pref... lecce eee 88 —90 5 1 0 Feb, Aug. 
St 31% ae Assented Ext. pr ы ыу | | 
n3. Elec. Rlys. of London, Ltd.) 7% —76 4 13 
St. 9% | Do. 3 per Cent. Consoltd. Rent-charge 75—77 |3 17 ^ ja Аце 
St. 4% | Do. 4 per Cent. Midland Rent-charge 102 —104 |317 9 Jan, July 
St. 4"$ | Do. Guar. Stock 4 per Cent. ........ 88 —90 ves © Мат Sep. ! 
St. 6% | Do. 6 per Cent. Perp. Deb. Stock .... 144 —146 | 4 2 9 . Jan; July. 
St. 4% | Do. 4rerCent. Ditto .............. 97 —99 |4 | 6 Jan. July 
1 4:d. | Potteries Electric Traction Ord......... ой 5 6 0 Арп, Oct - 
1 0% Do. 5 per Cent. Cum, Руан, {-} 2 5 6 Feb ' Aue 
St 44% Do. 4} per Cent. Deb. Stock ........ 871—904 418 0 May, Nov- 
| 1/2} S. Met. Elec. Trams & Ltg. 6% Cm. Pref. — |8 8 0 : | 
St.. 4% . Do. 4perCent. Deb. Stock .......... 72—7 576 Jan, July | 
100, 5% | Sunderland Dist. Elec. Trms,5°% IstMtDb. ч, 8 40 ]ап, July | 
10: ve Undergd, Elec. Rys .Lon. Shares — li—2i Mox Й 
.. 4490! Do. 44% Bonds with coup. 8..... ...| 100 —102 4 9 0 ' 
pt 15/9 |, Do. 6% In. bds with coup 8 ..... .. 67—69 2 4 Q0 Juns, Dec 
.. 4% + Do. 4 per Cent. Ist Power Но. Съз. ..' 100 —102 3 19 O ii 
9. .. Yorkshire (W.R.) Elec. Trams, Ord. ....' = M March 
9 .., Do. beer Gant Cum. Рге!........... | 21—2 D: # 
St. 4b | Do. 44 рег Cent. Ist Debs. .......... —85 |5 9 6 Jan, July | 
| Electric Manufacturing, &c. 
St. 43% | Anchor Cable Co. 44° Deb. Stock ......! 100 —102 4 9 0 | 
| vds Aron E Mete аа | i-i 814 9 * 
íl. Do um. Pref. аа еф аа "T 1—1 714 0 А 
1 2,41 Babcack & Wilcox Огд...............' Èt él 413 3 pets cr 
LUE. Do. РЕВ о ertum ete een | lj-1à 400 2 
5 4/0 British Insulated & Helsby Cables Ord.. 66-—— 7 5 6 July, Feb 
5 J/9 Do. бреєегСеп{.Рге!................. Si-6t ,5 0 O Jan, July 
St. 44% Do. 4} per Cent. Ist Mort. Deb. (red.)..' ' 102 —104:4 7 0 
| an, July 
S. 339 ро, 5°, Mort, Deb Stock asserena 104 —106 | .. ever ed 
St. 41% | British Thoms'n-Houst'n 419% Ist M.Db. 94—97 414 3 Маг Sept. 
29... ' British Westinehous 6 per Cent. Pref. ..' 1-1 .. . Feb, Aug 
100 6% ‚ Do. 6 рег Cent. Prior Lien Dbs. (red.) ; | 100 --102 519 0 EN 
St. 4% | Do. 4per Cent. Mort. Deb. Stock ...., 57 —60 6170 Jan, July 
St." 5", : Brush Eiec. Eng. Co. Prior Loan Deb Stk 80 —85 6 1 6 фаз 
St. AM De, 41°) Perp.lst Deb. Stk ........ 56 —61 | 7 7 9 Mar, Sept 
St. 44%, Do. Perpetual 2nd Deb. Stock ...... 39 —44 10 10 0 Jan, July 
5 5/0 | Callender's Cable Con. Ord.......... ... 9-9 8 0 O0 Jan, July 
9 26 | Do. Sper Cent. Cum. Pref........... 5 —5} 417 6 an, July 
St. 41%: Do. 4} per Cent. Ist Mort. Debs. (тей) 101 —103 4 8 0 Nov, May 
| 2,5 ‘tCastner-Kellner Alkali Со. ............ 3}—3% 512 0 Мау Nov 
St. 4125, Do. 4} per Cent. Ist mort. Deb. -ге4.).. 104 --108 4 5 0 Feb, Aug 
1 1/0 · Chadburn's (Ship) Teleeraph Ord. ...... ‚ Dlhà—14 519 0 March.... 
1 0/3} Consolidated Electrical Со. ............ ‚ 344—152 715 3 August .. 
1 0/6 ' Consolidated Signal Со. .............. &—5 13 6 8 April, Oct 
1.0/7 Do. 6perCent. Ртей. ................! lel 7 4 O April, Oct 
3 .. Crompton & Co. (Nos. 1 to 85.000)...... + . Me Jan, July - 
i ү о pepe cant ls Ist Mort. Debs. (red.)..! 60 e 7 14 0 Jan, July 
е 1С err & Co. ОгД................. | — 636 Sept. ... 
507} Do. 6perCent. бул Роль 2 а 600 SE Е 
St. 44% Do. 4} рег Cent. Deb. St ock M 95 —98 ,4 13 3 Jan, July 
5 | Pone ые A ” Sh.) (£3 bd. E eb lue 544% Feb, Aug 
.. Do. Ебати { —2} oe Feb, Au 
St. 4% Do. 4perCent. Mort. Deb. Stock D 70 —74 ; 511 O June, Des | 
St. 5% Ро. Sper Cent. 2nd Deb. Stock ......| 77—80 | 6 7 0 Mar, Sept 
2 24 Electric Construction Со............... | А—Н 7 5 6 Jan, July 
2 2.9} Do. 7 per Cent. Cum. Pref........... là-11 9 6 0 July `. 

St. 4% Do. 4 рег Cent. Регр. 151 Mort. Debs... 73 —78 5 6 0 Jan, July 
10 59 General Electric (1900) 5% Cum. Pref. .. 8;—9# (510 O June, Dec 
51. 4% Do. 4 рег Cent. Ist Mort. Debs. ...... —90 411 6 Ma, Sept, 
9 5/9)  Henley'’s Telegraph Works Ord. ........ 11) -128 6 2 6 Feb, Aug 

5. 2/3 Do. 4} per Cent. Рге!.у.............. 4$ —5% 4 9 O Feb, Aue: 
St. 41% | tDo. 44 рег Cent. Ist Mort. Deb. Stock... 104 —106 , 4 5 9 Mar, Sept 
10 15.0! India Rubber, Gut. Per.. &с., Works....! 124-144... Feb, Aug. 
10 50 | Do. брег Сети, Cum. Ртеї........... 94-108 417 6 di. 
100 4% Do. 4perCent. Debs. (red.) ........ 95 —97 5 4 0 April. Oct 
St. 5% ' Johnson & Phillips 5°, Ist Mt Deb. Stk 781 -- 83) | E i 
1, .. | National Elec. Construction Co. .:.:.... | ss April | 
|. .. | Richardsons, Westearth & Co., Ltd., Ord. wage s Nov. 
| чу; Do. брег Cent. Cum. Ргеё........... й — 26 Мау, Nov | 
St. 44%) Do. 44 per Cent. Perp. Deb. Stock.. 68 —71 6 8 0 Jan, July, 
5 .. Simplex Conduits 6 per Cent. Cum. Pref. 44—5 ` T zx 
12 129 Telegraph Construction & мааа. 35 —3? 6\13 3 Mar, July 
100 4% Do. 4perCent. Deb. Bonds (1909).. 100 —102 3 19 3 Jan, July 
11/0)! Vickers, Sons & Maxim, Ltd., Ord..... 141—245 15 ГО d: | 
1 0/6 | Do. SperCent. non-Cum. Preference.. 1% —1à 430 T | 
St. 5% | Do. Sper Cent. non-Cum. Preferred .. 107 --111 411 6 i | 
St. 4% | Do. 4 рег Сег\. Ist Mort. Db. Sk. (red.) 99 —101 4 0 О | June, Dec 
100 4195, tDo. 4} per Cent. 2nd Mort. Deb. (red.) 104 —106 4 5 9 | June, Dec 
100 5% | ¢Do. 5 per Cent. 3rd Mort. Debs. Scrip.. | 103 —106 | 4 15 9 is 
10 12% J.G. White & Co. 6% Cum. Pref. ...... 141—151, 7 14 10. à | 
1 .. Willians & Robinson Ordi eese ci es ай | 2А Арг, Осі 
5^ us Do. брег Cent. Cum. Pref. .......... —i i Arr, Oct | 
3t. 4% | Оо. 4per Cent. Ist Mort. Debs. ...... 53 —63 '618 0 May, Nov | 
| Telegraphs. | : | | 
10 80 tAmazon Telegraph .................. 7 — | .. | June, Dec. 
109 5% Do. 5 рег Cent. Debs. (red шик ае 99 —101 | 500 Jan, E 
St. 150| Anglo-American ........... ETET 664--68} 14 9 0 F.My,Àe.N | 
St. 300 Do. Urdu pedis AEE pum 2 Pe 2 ЕМУ, ARN | 
St. 30/0 Do, Deferred .................... i = y.Ag,N. 
St. 4°4 Commercial Cable 4 per Cent. Deb. Stk... 86} —88}3 4 11 6 Jn.Ap,Jy,O 
10 60 Cuba Submarine Ord. ................ '0 —10} 5 16 0 Feb, Aug 
10 100 ро. Preference 10 per Cent........... 17 --18 5 ПИ 0 Feb, Aue 
5 23 | Direct Spanish Ord. „еее Hi -3t | 5 14 0 April, Oct 
5 50 | Do. lOperCent. Cum. Pref........... | 8-81 5517 6 April, Oct 
50 4195 | Do. 4} рег Cent. Deb. .............. {001—102} 4 8 6 Jan. July 
10 25 Direct United States Cable ............ 74—8| |6 5 O }а.Ар,)у,О, 
10) 41% Direct West India Cable 44°, Rg.Db.(rd.)' 994 -1011:4 9 6 June, Dec 
St. 25) Eastern Огаїпагу.................... | 1374-1403 5 0 9 Ja My.Jy.O 
St. 17/61 Do. 3) per Cent. Pref. Stock ........ 83} -85} 414 6 Ja.My.Jy.O 
St. 4% | Do 4 per Cent. Mort. Deb. Stk. (red.).. 100) —102i1 3 19 0 May. Nov 
St. 2.6 Eastern Extension .................. 134—134 5 4 6, ]а.Ар,]у.О 
107 4% Do. 4 рег Сеп+, Deb. Stock ........ 100! —1021, 3 19 0 ' Feb, Aug 
25 4% Eastern & S. Af. 4% Mauritius Sub. Debs. 99 —101 4 0 0 May, Nov | 
10 5/) С.М. (of Copenhagen), with Coupon 83..| 32|.-331 | 5 10 0 Jan, July 
25 12/6) Indo-European .. | 56 —53 {5 14 О Мау. Nov 
10) 5% | Mackay Сотгапіеѕ Common .......... | 2: B | с P 0 О 
100 4% | Do. Рге{егепсе............ аа - -7: | а, Ар, JY, 
| 19 Marconi's Wireless Telep. Со........... 24—23 | ws April ....: 
12/9" D» 7% Вагире, Pref. — 14—24 3 20. ; 
100 4% Pacific & Europ'n Tel. 49)Guar.Dbs.(red.)) 100 —102 3 6 6 | June, Dec 
24 1/3 West Coast of America ........ MET 18--1& :4 4 6 | ау... 
100 4% Do. 4 per Cent. Ое|бЗ...,........... 99 —101 4 O O ' Jan, July 
10 1/0 tWest India & Panama ..... РЕ Р c2 5 6 9 Мау, Nov 
10 6/0 Но. Oper Сеп. Ist Pref. ............: 10 —10} 5 17 0 Мау. Nov 
10, 69 +ро. 6°„2п4Рге!.......... SABE QE e 91—10 6 0 O May, Nov 
100 5” Ро. 5 рег Cent. БеЬ$............... 103 —106 415 o Jan. July 
10 S/O Western Telegraph ........ xd &bonus 134—14 +5 5 6 Mr,Ju.O,D 
St. 4% ^ Do. 4perCent. Deb. Stock (red.) .... 101 —103 3 18 6, June, Dec - 
"n 49) | Western Union Telegraph. $1.000 4?5Bds 106 —109 | 3 14 3 oe 
‚44% Uo. $1,000 41% Fdg.&RI.Est. Gd. Впаз! 993—102) 490, am 
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ELECTRICAL COMPANIES’ SHARE LIST.—Continued. 


‘Price | 
‚ WEEK TO к Divi-! NAME o] Wod., rercenr, DIVIDEND 
Dec 6 FM benp Deo. 6. Үк: рео. 
High Low | | 
est. t ' | 
Be] 85 | Telephones. £s d 
841 . [100 2$ Amer. Telephn. & Telech. Cap. St....... . 143 —145. 510 0 T 
" 85} .. |: 4% Do. Coll Trust $1,000 4 per Cent. Bds. 95 —97 4 3 3 Jan. July 
90} 8915. 4% Do. 4°, Cons. Bonds 1936 ....,..... 113}—115} 3 10 0 
£9) 89! St 5°, Anvlo-Portug’ se Tel. 5% Ist Mt. Db. Stk. 101 —103 418 0 Mar, Sep 
2} 29} 9 4/0 Chili ТеЇерһопе...................... —7} 418 3 August. 
9; 89} 107: Monte Video Telephone Ord. .......... b- 1k 6 0 0 №. .... 
1 0/6 Do. SperCent. Pref. .............. В 514 0 May, Nov 
75) 742 6% National Со. Pref. Stock .............. 103} -105} 5 14 0 Feb, Aug 
76} 75 [t 6% Do. Def. бїоск.................... !'20 --123 418 2 Feb, Aue 
e 0 ..410 6/0 | Do. 6 per Cent. Cum. Ist Pref, ...... 9ł--10} , 5 19 0 Feb, Aug 
29} 89] 10, 60 | Do. 6perCent. 2nd Рге/............. = 91-10] 5 2 6 Feb, Aug 
145] 144) 9 2/6 | Do. 5 per Cent. non-Cum. 3rd Pref. 5[--5} 1413 0 Feb, Aug 
98 у yat. 33%) Do. Deb. Stock 3} per Cent. (red. pasi 99 —101 310 0 uns, Dec 
„. pt. 4a | Do. 4 per Cent. Deb, Stock (red.) . 99 —191 4 0 O° Jan, July 
eo Pee x New York Telephone Co. 30 yr. Bnds.. de 10124 9 0 T 
» M l 0/7., Oriental ............................ 15-102 418 0 Aril, Oct 
wae [L 1 07,, Do. 6perCent. Cum. Pref. .......... ТА -1lY 418 6 Ари, Oct 
.. s. [St 4% | Do. 4perCent. Red. Deb. Stock...... , 894 90} 4 9 6 Jan, July 
e PC 4}% Telph. Co. of Ervpt 41?5 Db. Stk. end 100 —102 4 9 O Jan, July 
2} 2] 9 50 | United River Plate Ord. .............. 74-7 5 8 0 Jul .. 
RN на 5 2/66 | Do. 5 рег Сепі. Cum. Pref. .......... 5-5} 4 17 6 Juns, Dec 
69) 641" Me Do. 4} Deb. St. Red. ........ p J 1033—1053 4 6 0 Jan, July 
ee ee = е | 
Y ША Financial Investments. | 
21° 213 5 30 Elec. & Gen. Investment 6% Cum. Pref. 4-4} 7 1 О Jan, July 
33 . [10 2/0 Globe Telegraph & Тгиѕі.............. 101-16 5 8 O Sp,DeMrJu 
| 10 30 Do. 6perCent. Pref, .............. 12{--13| 412 3 Sp.DcMrJu 
en 10 6% Submarine Cables Trust (Cert.) ........ 130 —133 4 11 0 А;гі, Oct 
в Colonial and Foreign Electric 
ЕГ Railways, Tramways, &c | 
9 2/79 Anglo-Areentine 5197 Cum. Ist Pref..... Sie -5# 5 6 О April, Oct 
"TN 5 2/9 Do. 51°. Cum. 2nd Pref. ............ 44-54 514 O jan, July 
32. ** [St. 49, Do. 49, Deb. бїсск................ 95-97 4 3 3 June, Dec 
> '* [St. 41% Do. 44°. Deb. Stock .............. 1014- 103! 4 8 0 - 
w " [St. 5"; 100. 5°, "Deb. OOCK ужен. ev ees 98}- 10:1 5 06 m | 
vs se ISt 5°% Auckland Elec. Trams. 5% Deb. NE .| 104 —107 4 15 6 Jan, July 
à A 5 4/0 Brisbane Electric Trams. Invest. Ord. i 8-8] 417 0 May .... 
58 9| 95296 Оо. 5perCent. Cum. Pref. .......... | 4% St 419 0 May, Nov 
'" BSt. 44° Do. 44 per Cent. Db. Prov. Certs.... 103 —108 4 6 0 Jan, July! 
x St. 8", British Columbia El. Rly. Df. Ord....... ' 13:0 — 144 513 0 Mar, Sept. 
St. 6?4 | Do. Pref. Ord. Stock .............. :2) —124 418 3 May, Nov 
St. 5°, | Do. 5%, Cum. Perp. Pref. Ѕіоск........ 109 —112 419 0 Jan, July 
40 44%, Do. 41 per Cent. Ist Mort. Debs....... 99—102 4 9 6 April, Oct ` 
100 4ļ° Do. Vancouver Power Debs. ........ 104 —106 4 5 9. Jan, July 
| St. 41% Do. 4°, Регр. Con. Deb. St. ........ 102 —104 4 2 6 ae 
31; 3.155 5% Buenos Ayres Lacroze Trams Ist Mt. Db. 97—101) 419 € Mar, Sept 
106} 1051 St. 6% Buenos Ayres Port & City Tram, Ist Mt. 

Déb. Stóck c4 ce) iene resp ere aatis 93 —97 6 5 0 Feb, Aue 
= > 5 26 Calcutta Tramways (1 to 137,610) ...... Sj -oł 5 0 O Mar, Sept 
d "100 26 , Do. 5per Cent. Cum. Pref. .......... 5—5 417 6 Jan, July 

* | 1 449 Do. 449; Ist Deb. Stock (Кед. ажал 102—105 4 5 9 Jan, July» 
: `* [St.| 0/6 ` Cape Electric Tram $һагез............ «à» d ps - i 
6l 501 9 1/3 City of Buenos Ayres Trams Co.(1904)Sh. 3t - Sf 4 70 F.my.A.N 
t 4", Do. 4 per Cent. Deb. Stock .......... 97 —100 4 1 O June, Dec 
"o tft .. 5"; Colombo Tr. & Lte. 5°, Ist Mt. Db..... 93—98 5 4 9 May, Nov 
: ss 1 5% Havana Elec. Ry. Con. Mt. 5% $1,000 50 
m i: Year Coup. Biss .................. 102 —105 416 6 Feb, Aug 
`2 [1100 5% fHone Kone Trams. Со. 5 per Cent. Ist 
e : | ser m 77 —81 | 6 6 6 June, Dec 
ў | Kalgoorlie Elec. Trams. $һ............. dee! ie i? | 
: Do. 5 рег Cent. “А” Deb. Stock .... 921—951 5 4 6 Jan, July 

Do. 6perCent. “В” Ditto ........ 60 —61 914 O fun, July 

^Eisbon Elec. Trams. Ord. «pae ens 1 —11 416 O July ... 

Do. брег Cent. Cum. Pref........... 1 —1t 416 О Jan, July 

| Do. Sper Cent. Reg. Mort. Debs. .... 96 —100 5 2 0 Jan. July 
o Madras Elec. Trams. 5", Deb. Stock.. 96 —99 5 2 6 Jan, July 
Manaos Trams & Lt. Со. 5", Debs....... 92 —94 5 7 6 га 
Manila Elec. Ry. $1. 000 Gold Bonds.... 99}—101 5 0 0 Feb, Aug 
, Mexico Trams. Co. Com. ${............. 123 —125 15 12 0 T 

Do. Gen. Con. Ist Mrt. 5% Geld Bds. 98 —10С 5 1 0 

Do. 6*",50 yr. Mort. Bds. .......... 102 —104 5 16 6 

Montreal St. Rv. Sterling 4} rer Cent. | 

Debs. (1922) (Nos. 601 to 2,000) ...... 101 —103 4 8 O Feb, Aug 

Do. do. (Nos. 1 їо 4,600) ........ 101 —103 4 6 6 - 

Perth Elec. Trams Ord. .............. 4 —1 210 0. May .... 

Do. Ist Mt. Db. бїосК.............. | 1014 —1031 4 17 6 | Jan, July | 

Rangoon Elec. Trams. & Supply Co. 6% | 

И. caves choad e EOS | Sł --5} 511 6 ei 

Do. 449; Ist Mort. Deb. Stk. ........ . 98 —101 410 6 

Rio Janeiro Tram, Lt. & P. Co. ........ | jó$-—1:61] 4 6 6 

Do. 30 yt. Gold Впад............... 102 —103 417 6 

‚ Do. “SO yr. Mt. Впдз................ 951—961 5 4 O 

Sao Paulo Tramway, Lt. Power $100 St. 186 —150 5 6 6^ 

Do. 5 рег Cent. 154 Mt. $500 Db. 102—104 4 17 O June; Dec 

Do. 5 рег cent. Perp. Cons. Deb. Stock 1021 —104! ЯР 

Toronto Ry. Co. Ist Mt. 44°4 Ster. Bnds.. 101 —103 4 8 0 Feb, Aug 

Colohial and Foreign нешеу: | | 

Supply, &c. | 
Adelaide Elec Supply Со. 6°, Cu. Pr. 51—51 5 9 0 Mar, Sept 
LUJO. "4 Deb. Stk. аннан 102 —104 417 O M 

Bombay ES. & T. 6°. Cum. Рге{....... 101 11: 5 8 0 2X 

Do. 44 рег Cent. Deb. Stk. (red.) | 97 —99 411 9 Jan, July 

Do. 5 рег Cent. 2nd Mort. Deb. Stock.. 98} —100 5 0 6 | T. 

Calcutta Elec. Supply ОтЧ............. 6) – '6 6 О April, Oct. 

Do. Сит. Pet А Vue ушаш T 5—5} $17 6 № 

Calgary a Со. 5°a Ist Mort. Bnds... ү: 526 

Canadian Gen. Elec. Со. Com. St. ...... 112 —11 6 2 01 өзә 

Da Cm Bb Stock га ыз 118 —122 ‚516 0 x 

Castner Electrolytic Alkali Co.(of U.S.A. | 

bet Mort. Stl. Debs. ................ —101.5 1 6 Jan, July 
Elec. Development Co. of Ontario ...... 901—921. 5 9 6 As 
Elec. Supply Co. of Victoria 5 per Cent. | 
| It Mort Bicol. И ж.» з» 841—871 5 4 O Jan, July 

Indian Elec; бир. & Trac. Со......... сва ИЕ: Е Е ЖО 

Kalgoorlie Elec. Power & Ltg. Ord. .... | i un a кат Mav. Nov 

Оо. 6 per Cent. Cum. Pref. ааа -32 6 6 April, Oct 

Kaminis stiquia Power Co. 59. Gold Bnds. 102 --104 417 6 ia 

£e». Madras E. S. Corp. Ord. .............. 21—31 Y ex 
‚ | Melbourne E. S. Co. ee Ord Ste xs 66 --71 | zn - 
Do. 5% Ist Morte. Deb. Stock ...... 99 --101 / 5 0 Oj Jan, July 
Mexican Elec. Light Co. 5% Ist Mort. | | 
Gold Boñds а qs ose CO 88 —90 | 512 0 Jan. July 

Mexican Lt. & Power Co. Com. St.......: 89 —91 4 9 0 JnArn.]y.O 

Do. 795 Cum: Pref: Stei sa оман, x 108 —110 6 8 3 May, Nov 

Do. 59° Ist Mort. Gold Bnds......... 954—973 5 3 6 Fet, Aug 

Monterey "Буу. L. & P. Co.ist Mort.Db. Sk 991—921 5 9 .. 

Montreal Lt., Ht. & Power Co. Сар. $51... 188 —193 4 4 0 F,My,A,N 

Nerthern Lt.. Power & Coal 5°,, Gd. Bds.| 41 —43 5 19 0: +. 

River Fiate Electricity Co. Ord. Stk..... ‚ 243 —24314 4 0 April.. 

+Do. 6 per Cent. поп-Сит. Pref. Stk... 104 —110 512-0 May .... | 

Do. SperCent. Deb. Stock .......... 102 —104 4 17 O Jan, July 

Shawiniean Water & P. Co. Ca...... .... 1244—1261 319 о e 

Ро. . 5 рег Cent. Bonds .......... wees 107—109 412 6 Jan, July 

‚ Оо. ` 4$ Рег Соп. Mt. Db: St.........2. 1023—1043 4 7 0 aa 
a Toronto Power Co. 44°, Db. St. ........ | 100 —102 490 a 
. | oe h. 11185 Victoria Falls Power Co. Pref. ... sÐ... 1—i 780 Jan, July 
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Supply Pressures. 
ТнЕ question of what is the most advantageous pressure 


for a public supply of electricity was practically settled, by 
the engineers concerned, many years ago in favour of a pres- 
sure of from 200 to 250 volts, the necessity otherwise of 
emploving unduly large mains, thereby increasing materi- 
ally the capital charg>s, being the chief reason for this 
decision. Recent developments, however, have again 
brought this question to the fore, and reference has fre- 
quently been made to the advantages of a lower pressure 
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for electric lighting. Dr. Хшхлхсх P. Тномрхох has per- 
sistently advocated lower pressures, at any rate from the 
consumer's point of view, and he incidentally referred to the 
subject last week in connection with Dr. В. Рон Paper on 
“Standards for Electrical. Machinery.” Apart from the 
greater strength of metal filaments for pressures in the 
neighbourhood of 100 volts, and the facilities for using lamps 
of low energv consumption in positions where 8 c.p. has 
alwavs been considered sufficient, there is, of course, 
a decided economy in the first cost of the lamps, as 
well as apparently in the actual cost of running, since, 
according to manufacturers! lists, the higher voltage lamps 
are considerably less efficient than those for low. pressures. 
The position, however, is no longer dominated bv the re- 
quirements of electrice ligating, since engineers аге now 
anticipating great developments as regirds electric heat- 
ing and cooking: and since the amount of power required 
for even a moderate use of electric utensils is considerable, 
it is evident that а low pressure would prove an almost 
insurmountable handicap to the supply authority, and 
would also prove a disadvantage to the consumer. [n the 
case of an alternating-current supply the difficulties are, of 
course, less, since the supply pressure for lighting can be so 
easily changed by means of an auto-transformer, or ad- 
justed by the use of condensers. This arrangement, how- 
ever, would necessitate duplicate wiring, which is very un- 
desirable. Indeed, we fear that alternating-current svstems 
will find themselves at a double disadvantage, for consumers 
have reduced their consumption by using transformers, and 
now these consumers will be disinclined to adopt electric 
heating because the wiring must either be duplicated or the 
transformer, with its attendant economy, must be aban- 


doned. 


Electrical Standardisation. 

THE authors of Papers read before the Institution this 
session appear to have quite ignored the " 20-minutes ? 
rule, which promises to become a dead letter, like unto 
the British Electrical Standards Specification, if we mav 
accept Dr. PoHL’s opinion of the latter. The features of the 
discussion, which did not begin last week until about ten 
minutes to nine, were the good-humoured defence of the 
British Standards Committee’s recommendations by Mr. 
Rosert HAMMOND, some interesting suggestions by Mr. 
W. E. Rosson, and the description by Dr. Sitvanvus P.. 
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‘THOMPSON о: a method of ascertaining the maximum rise 


in temperature of a machine under load without the neces- 
sity of running it until the final temperature is practically 
reached. The method is discussed in detail by Dr. Тномр- 


son elsewhere in this issue. As indicating the saving in 


time, we mav mention that to run a machine until the tem- 
perature had risen to within | per cent. of the maximum 
would require about 6} times as long as to carry out the test 
suggested bv Dr. THompson, although this latter test gives 
the information required with fair accuracy. This method 
necessarily applies only to field magnets, but in many 
cases the heating of these windings is more important 
than the heating of commutator or armature. Оп the 


other hand, we doubt if it would be easy to sav just when 


the temperature is rising at half the initial rate. Turning 


again to the discussion, if British electrical manufacturers 


could only see their way to co-operate in the manner 
outlined by Mr. Rosson, each firm specialising in one 
particular class of machine, there is little doubt that foreign 


‘competition, at any rate as regards electrical machinery, 


would be robbed of much of its power, whilst the cutting 


of prices would largely disappear. As Mr. Rosson 


remarked, however, there is at present little hope of such 
a desirable state of affairs being established, since 
manufacturers cannot even agree about such a matter as 
the cutting of prices. 


Functions of the Laboratory. 

Іх а recent Paper read at a joint mecting of the Liverpool 
Engineering Society and the Manchester Local Section of 
the I. E. E., and abstracted elsewhere, Prof. Е. W. MARCHANT 
deals with the true functions of the college laboratory, and 
incidentally touches on a few points upon which there has 
been some discussion. He mentions the fact that the carrv- 
ing out of commercial tests outside the laboratory is very 
instructive to such students as are fortunate enough to be 
present at them. We have sometimes wondered whether 
it would not be possible for colleg»s to arrange that their 
students to some extent could be at the service of engineers 


‘carrying out tests. The testing of plant on the site neces- 
-sitates a considerable staff, and one that is more numerous 


than that required for the usual practice of the engineer. 
In such cases senior students would be useful in making the 
minor observations, and thev would gain useful experience 
bv so doing. 


up 

Just recently Mr. W. Cramp suggested the desirability 
of a central college in which the highest instruction would 
be given after students had received the first couple of 
years’ training or more at their local college. Evidently 
opinions on this subject are not uniform, for Prof. MARCHANT 
suggests just the converse arrangement—namelv, that 
students should receive their preliminary training at the 
central college, and should then be distributed among other 


colleges whose professors have specialised along different 


lines. No doubt, where money is not very plentiful the 
equipment of a college laboratory will to some extent follow 
the work of the professor who 1s responsible for it, and thus 
‚а certain specialisation arises. We do not feel clear, how- 


ever, that this would necessarily be the best arrangement, 
for a student should not specialise particularly, unless he 
intends to adopt a verv specialised profession, such, for 
example, as wireless telegraphy. 

FEM 

Pror. МАЕСНАХТ also calls attention to the analytical 
character of laboratorv work, which is frequently the con- 
verse of the work the engineer is subsequently called upon 
to do, for his life’s work should be constructional rather 
than analvtical. Courses in design are common enouga at 
colleges, but thev can never be preciselv equivalent to 
des'ga under commercial conditions, and are thus some- 
what ineffective. [t is not, therefore, very surprising that 
the design classes at Cornell University have been given up in 
favour of analvtical work upon known machines. This 
course is probably quite as effective, for the reason that 
students should be concerned chieflv with principles under- 
lving their work. Yet, if students can get far enough, there 
is no doubt that research work in the laboratorv 1s more 
stimulating and beneficial than anything else; and we think 
that Prof. MaRCHANT is right in saving that the carrving 
out of research bv a student is of greater value than the 
actual results obtained. In research work тапу unexpected 
effects or conclusions are found, and the student is forced 
to think how it is that these results come about. This 
experience, although not on precisely the same lines as that 
obtained in the designing of engineering work, is, never- 
theless, of great value, because it stimulates the student 
to reason out the problem before him. 

PE 
Condensers. 

IN our Correspondence columns this week we publish an 
interesting letter dealing with the use of condensers in 
conjunction with metal filament lamps. Although, as our 
correspondent. points out, the use of lamps т series has the 
disadvantage, more particularly in the case of street light- 
ing, that the failure of one lamp invoives the extinction of a 
group, it must be remembered that the lamps being of a 
very low voltage their filaments should be exceptionally 
strong, and the life of the lamps, therefore, unusually long. 
If an automatic switch is thougnt desirable for a cluster of 
lamps this need only be of the simplest type, since it could 
be arranged to insert a single lamp for the whole group in 
the case of failure of any lamp in the cluster. As our corre- 
spondent remarks, the greatest possibilities of the system 
are in connection with a stipulated maximum demand in the 
case of small consumers, and for use where a lamp of low 
candle-power is sufficient ; the saving in such cases is very 
considerable. The meter difficulty, of course, would not 
usually arise in the latter case, whilst in the former instance 
it migat be possible, and preferable, not to employ meters. 


aera 


The Responsibility of the Lay Press. 

Іт is nct often that we quote from our lav contemporaries, 
but the following paragraph in “ Pearson’s Weekly ” of the 
l4th inst. merits attention. 

SMASHED UP BY THE SNEAK CURRENT. 

The introduction of electricity into mills, again, while it has lessened 
the risks run by workers in certain directions, hag imposed new ones in 
others. One cf the most dreaded of these has to do with the '* sneak 
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Only it | Lighting of Places of Entertainment.— correspon- 

dent informs us that there are 2,900 permanent places of 
entertainment in this country which are open every night. 
These include 300 theatres, 800 music halls and picture palaces, 
and 1.800 " picturedromes.” Four hundred of these places 
are lighted entirelv Бу чаз, 2.500 are supplied from the public 
electrical mains, and 500 have their own electrical plants. The 
clectric lamps installed. include 375,000. incandescents and 
10.000 arcs, all of which are lighted nightly. 

Durbar Honours.—His Majesty the King, on the occasion 
of his visit to India and in commemoration of the Coronation, 
has conferred numerous honours, including the following :— 

К.С.1.Е.— Мг. H. Whitby Smith (late Director of the Persian Gulf 
section of the Indo-European Telegraph Department). 

(°.5.1.— Мг. Gilbert T. Walker, D.Sc.. F.R.S. (Director-General of 
Indian Observatories; : Major А. С. de Lothbiniére Joly de Lothbiniére, 
C.LE.. К.Е. (Kashmir Staite Engineer, Public Works D:partment): 
Prof. Така“ Chunda Bose, C.LE. (Prosidency College, Calcutta). 

M.V.O. (Fourth (ахх). Мт. James Scott. Pitkeathly (Electrical 
Inspector to the Government of the United Provinces of Agra and Oudh, 
and electrical engineer. Delhi Coronation Durbar) : Mr. Ivor С. Thomas 
(Director of the Indian Government Те] rraph Department). - 


Electricity Meter Approved by Board of Trade.—The 
Board of Trade have approved of the construction and pattern 
of the meter (deposited with the Board of Trade on May 3, 1910, 
and numbered 33,050) for the measurement of electrical energy 
when supplied on the constant pressure single-phase system, 
and known as the British Thomson-Houston induction watt- 
meter, type R.H., provided that it be constructed, fixed and 
connected as described in specification and drawings dated 
December 2, 1911, and numbered H. 15,078. 

New System of Electrical Towing.—According to * The 
Times Engineering Supplement," tests of a new towing system 
invented by a German Government engineer, Mr. Koss, have 
recently been made on the Hiltrup section (2 miles in length), 


current," which may be compared to a leakage in a каз main. 
ix far more dangerous, because you can smell escaping gas, whereas you | 
cannot smell electricity. 

One of the earliest warnings of the existence of this new kind of hidden 
peril occurred at the electricity works of the Manchester Corporation 
on September 19. 1899. 

In the engine-room of the power-house at the time no fewer than 14 
engines, each of 400 H.P., were working at full pressure. By some 
unexplained means a sneak current reached and fused the copper r:vets 
which held together the two ends of a leathern belt connecting one of 


these engines with a dynamo. 

The result was that the belt parted. the released tly-wheel started 
revolving with terrific speed, and present!y flew to pieces. These. 
hurtling in all directions, wrecked other fl v-wheels, and in a few seconds 
the splendid power-house, with all its costly and beautiful machinery, was 
utt: rly destroyed. 


This will doubtless be news to Mr. C. H. WORDINGHAM. 
Upon turning up our issue of Sept. 22, 1899, we find that 
there was a serious accident which resulted in an interruption 
in the supply for about 10 hours. We gather, therefore, 
that there was not “utter destruction," for stations are 
not rebuilt in so short a time. As to the explanation, it 
is so truly marvellous that further comment is unnecessary. 
But what is the effect of such paragraphs on the credulous 
public, many of whom wish to believe in the dangers of 
electricity? Such people have no means of judging 
technical matters for themselves, and it is surely the duty 
of the lay press to see that injustice is not inflicted upon an 
industry by alarming the public in this way. 


i O- DÀ M ——————— 


National Telephone Co.—On the 30th inst. a farewell dinner 
of the National Telephone Co.'s staff will be held at the Holborn 
Restaurant, when it is expected that 1.000 guests will be present. 
This memorable dinner wii! be held in three halls, which. later 
in the evening, will be used partly for a concert and partly for 
dancing. so as to give as varied an entertainment as possible. 

Midlan?s Electrical Engineers’ Ball.—We are informed 
that а ball will take place оп Fridav, January 12th. ш the 
Grosvenor Suite, Grand Hotel, Birmingham, from 8:15 p.m. 
to 2a.m. Tickets, which will include hot supper, wine, re- 
freshments throughout the evening, cigars and cigarettes and 
hot consommé on leaving, are one guinea each. The ball will 
be held under the patronage of the Lord Mavor and Lady 
Mavoress of Birmingham, and an influential committee, of 
which Mr. R. А. Chattock 1s chairman and Mr. Н. B. Matthews 
ary, has been formed to deal with the arrange- 


bottom of the canal, and the tug boat carries four rollers which 
clasp the rail on its bottom. These rollers are operated from 
the boat, which is thus propelled. A large econ: my of power 
is claimed for this moethed. The experimental tug is 
worked by electricity, the energy being obtained through a 
cable from an auxitiary boat equipped with a Чупато. This, 
however, is only a provisional arrangement, and in ordinary 
working a trolley wire would be insta:led alongside the canal. 
Explosion ол H.M.S. " Orion." —On Tuesdav last a regret- 
table explosion occurred on H.M.S. " Orion." which is lying off 
Portsmouth. — Theaccident occurred to the lubric iting oil tank 
in the dvnamo room during the progress of electrical trials. 
Eighteen persons were injured, 14 of whom liad to be removed 
to Haslar Hospital. They included Mr. Jas. Pringle, Admiralty 
electrical, engineer, Мт. А. Franklin, assistant electrical 
engineer, Portsmouth. besides several electrical workmen and 
naval ratings. No official investigation has yet becn held, but 
we understand that the accident was primarily due to the 
heating of a bearing which caused the oil for forced feed lubrica- 
Исп to vaporize. This apparently was sufficient to vaporize 
{һе oil in the reservoir, but it 18 impossible to sav at the moment 
how the ignition of the vapour occurred. The type of engine 
and generator 18 quite ordinary, and thus there is a good deal 
of mystery about this unfortunate disaster. The laiest news 
from Haslar states that the injured are dcing as well a3 can be 


expected. 

The Johnson-Varley System of Tuned Telezraphy.—A 
demonstration was given on December 11th bv Messrs. Johnson 
and Varley of their tuned system of telegraphy. which they 
claim to be applicable to land wires, cables and wireless tele- 
graphy. The tuning is acoustical, and is accomplished by the 
use of accurately constructed and standardised vibrating reeds, 
corresponding reeds being used in transmission and reception. 
Very great sharpness of tuning is attainable, as is instanced by 
tlie plans for а tvpe printing telegraph now under construction, 


honorary secret 
ments. 

Telezraphists’ Cramp. —A Departmental Committee of the 
Post Office, which was appointed to consider this question, has 
recently issued its report as а Blue Book (Cd. 5,968). The 
percentage of cases of cramp appears to be 5-7, but the Com- 
mittce, for various reasons. consider that the percentage 
throughout the service is appreciably less than this figure. In 
concluding their report the Committee make a number of 
recommendations. Thus, an age limit of 16 is suggested for 
recruits, except in special cases; tvping 18 suggested as an 
examination subject ; speed should be judged by а one-hour 
test (instead of one minute); continuous working in one direction 
should be limited to two hours; the use of the double-current 
tvpe of key on important circuits should be extended: and 
trials of semi-automatic keys should be continued. On the 
whole, though the number of operators affected with tele- 
graphists’ cramp is serious enough to demand careful and 
sympathetic administrative action the Committee feel that 
Its steady diminution may be confidently anticipated. 


C. i | pn 
Nos LL D ieee Date of Repair. | т which the reeds controling the 49 characters are all within 
Assab—Perim .................. July 8,1909 ... = the interval of one semitone. By the use of properly tuned 
value ES Ad a n si «e 11 1911. rela ys, in conj unction with tra namitters giving the cox epond. 
saigon--Pontiatak улу Nov. 28 194 + == ing notes, it is clear that multiplex telegraphy 18 possible, and 


of the Dortmund Ems Canal. An elastic rail is laid at the: 
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that these may give in wireless telegraphy an additional safe- 
guard against interference and a means of increasing secrecy 
of communication. The demonstration, however, was not 
convincing of all the claims that were put forward, and, con- 
sidering that statements were made of great advances in tele- 
graphy through the Atlantic cables, we were surprised that no 
transmission was shown experimentally through an artificial 
cable. It is rather late in the day to include merely resistance 
in transmission circuits at experimental demonstrations of 
this kind. 

Telephone Communication with France.—It is announced 
that after Christmas Рау telephone communication will be 
possible between everv important town in this country and 
Paris. This applies to towns as far north as Aberdeen, a total 
distance of about 700 miles. At the present time only about 
30 towns are able to communicate with Paris, but when the 
new cable is brought into use on the 25th of this month Низ 
number will be increased to 300, including those which can only 
be connected with London by circuitous routes. The charge 
per conversational unit of three minutes will in most cases be 
the existing one of 8s. ; but calls over long distances will cost 
103. As examples, the telephone user at Bedford, Bradford, 
Merthyr Tydvil, Newcastle-on-Tyne, Portsmouth, Plymouth 
and Swansea will pay 8s. ; while 10s. will be demanded from 
Aberdeen, Edinburgh, Dundee, Glasgow, Greenock and Perth. 
At the same time a very large number of provincial towns in 
France will be brought «i speaking range of England. 
It is also hoped these rates may be reduced in the near future, 
for possibly a lower scale would so increase the traffic as 
to render the present cables incapable of dealing with the calls. 
The Post Office are, therefore, waiting for the new French cable 
to be laid before announcing anv reduction. 


Submarine Cable Calculations.—In a Paper recently pub- 
lished by the Institution of Civil Engineers Mr. R. Applevard 
describes an interesting instrument which he has devised, of 
the slide rule type. for rapidly carrying out calculations in 
connection with submarine cables. In predetermining the 
speed of signalling through such cables, and its dependence 
upon the cost, the principal term is log D/d, in which D is the 
diameter of the dielectric and d is the effective diameter of the 
conductor. For any selected value of log D/d there is an 
infinite number of pairs of values of D and d, and much labour 
is involved if many of these have to be calculated. For any 
selected values of D and d the instrument described gives 
log D/d, the inductive capacity, the dielectric resistance, the 
conductor resistance, the self-inductance of an ^ unloaded " 
loop, the weight of the conductor and approximately the weight 
of the dielectric per unit length of cable. The instrument 1s 
circular, and depends upon the use of a logarithmic spiral, the 
pole of which is at the centre of the circle. This circle is 
divided into degrees, and the radial arms can be set to any 
required angle. One arm is allotted to D and the other to d. 
The accuracy of the instrument is increased by the use of a 
secondary spiral, and by this means an accuracy of 4 per cent. 
18 attained for the range that would be used in practice. 

White Ants and Telephone Cables.—Among the troubles 
which maintenance engineers have to face in other parts of the 
world, we may mention the affinity which the white ants of 
Australia seem to have for cables. In one case near Adelaide 
it has been necessary to remove a section of a telephone cable, 
the condition of which leaves little reason to doubt that white 
ants have eaten away both the lead covering and the insulation. 
The cable in question consisted of 100 pairs of paper-covered 
wires. Similar troubles have occurred on the cables supplying 
energy to the Sydney tramways. ‘These cables were laid on 
the solid system. The ants, however, got through the bitumen 
compound and then attacked the lead sheathing, finally eating 
into the insulation of the high-tension cables. The authorities 
thereupon decided 16 was necessary to provide poison for the 
termites, and the bitumen in which the cables were laid was, 
therefore, mixed with half an ounce of arsenious oxide to a 
cubic foot of bitumen. The same procedure was followed at 
Adelaide, where a specially strong mixture, consisting of half 


a pound of arsenious oxide per cubic foot of: bitumen, was 
also run in a thin laver along the top of the trough after the 
main bulk of the bitumen had cooled ой. The ants appear to 
work very quickly, for cases have occurred in the main street of 
Adelaide where the Jarrah wood blocks (supposed to be 
wlute-ant proof) that are laid between the tramway tracks 
have been absolutely riddled in 21 years. 


——— — M — --- 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Mr. Е. T. Chapman contributes an article on “ 
Shunt. Field Coils.” 

Dr. К. A. Н. Houstoun continues his Studies of Light Production, 
dealing in this issue with ~ The Mercury Arc." 

Mr. E. Reinhard concludes his article on ‘ The Opening up of the 
Amazon district by Wireless Telegraphy between Para and Lima." 

At the meeting of the Institution of Electrical Engineers last night 
Mr. А. Н. Seabrook read a Paper on ** Residence Tariffs.” 


We give an account of the discussion at the Institution last week, 
when Dr. R. Pohl read his Paper on ** Notes on National and Inter- 
national Standards for Electrical Machinery." 

Mr. Philip Dawson, in a Paper read before the Royal Automobile 
Club last Friday. gave an interesting account of recent railway elec- 
trification. and outlined important prospective developments by the 
London, Brighton & South Coast Railway. This subject is dis- 
cussed in our Leading Article. 

At а recent joint meeting of the Liverpool Engineering Society 
and the Manchester Local Section of the Institution of Electrical 
Engineers, Prof. Е. W. Marchant read a Paper entitled '* The Fune- 
tion of the Laboratory in the Training of an Engineer, with a Short 
Account of Some New Laboratory Equipments." 


A rbitration.—The arbitrator. Mr. Robert Hammond, has issued 
his award in the arbitration between Gravesend Corporation and the 
Gravesend & Northfleet Tramways Co; 

Municipal Loans.— West Ham Corporation are recommended to 
apply for sanction to a loan of £87,825 for extensions of generating 
plant, &c. Worcester Council have applied for sanction to a loan 
of £7,250. 


The Caleulation of 


APPOINTMENTS VACANT AND FILLED. 


An assistant is wanted in the mains department of Derby Cor- 
poration electricity works. Applications to the borough electrical 
engineer, Mr. T. P. Wilmshurst, Full-street, Derby. See advertise- 
ment. 

Messrs. Stothert & Pitt. of Bath, advertise for an engineer, with 
good knowledge of continuous and three-phase work, &c. Com- 
mencing salary £220 per annum. 


The City of Birmingham Electric Supply department has a few 
vacancies for dynamo attendants at the Summer-lane electricity 
works. Forms of application can be obtained from Mr. R. A. 
Chattock, city electrical engineer and manager, 14, Dale-end. 
Birmingham, and they must be returned to him by 20th inst. See 
advertisement. 


Applications are invited for the position of chief assistant to the 
professor of electrical engineering at the City and Guilds Technical 
College, Finsbury. Salary £250, rising to £300 рег annum. Appli- 
cations to Prof. S. P. Thompson, Leonard-street, Finsbury, London, 
E.C. 

А chief draughtsman is wanted for an electrical engineering factory 
in the North. See advertisement. 

There is a vacancy for a premium pupil at Watford electricity 
works. Applications to the chief electrical engineer. See adver- 
tisement. 

An engineering lecturer is required for the South African School 
of Mines and Technology. Johannesburg. Salary £480. Applica- 
tions by Dec. 20 to Messrs. Chalmers, Guthrie & Co. (Ltd.), 3, Idol- 


. Jane, London, Е.С. 


Ап important firm of mechanical and electrical engineers require 
a man with good technical training for writing technical articles, 
descriptive catalogues and advertising work generally. 


A lecturer on physics is required at the Heriot-Watt College, 
Edinburgh. Salary £250, rising by annual increments of £25 to £300. 
Applications to the Clerk, 20, York-place, Edinburgh, by 23rd inst. 


The Council of Hartley University College, Southampton. require 
a lecturer in engineering. Salary £150 per annum. Applications 
to the Principal by Jan. 1. 

The Federal Public Service Commissioners, Melbourne, require an 
assistant electrical engineer in the Postmaster-General's Depart- 
ment. Salary from £520 to £600 per annum. Applications by 
Feb. 1, 1912. 


On Wednesday South Shields Corporation appointed Mr. Harry 
$. Ellis, deputy electrical engineer at Bradford, to the position of 
horough electrical engineer, recently vacated by Мг. J. H. Cawthra, 
who has taken up an appointment in South Africa. Mr. Ellis is a 
son of Sir Joseph Baxter Ellis, of Newcastle-on-Tyne, and a brother 
of Mr. Arthur Ellis, of Cardiff. 

Mr. С. W. Jackson, chief assistant electrical engineer at Lynn, has 
been appointed borough electrical engineer in succession to Mr. J. 
Pilling. who has recently resigned. 

Dr. H. Bassett, of the University of Liverpool. has been appointed 
professor of chemistry at University College, Reading. 

Mr. А. F. Hogg. principal of West Ham Technical Institute, 
has been appointed principal of the Woolwich Polytechnic. in suc- 
cession to Mr. W. Gannon. 


INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers.—At the meeting held on 
Thursday of last week, before calling upon Dr. Pohl to read his Paper, 
Mr. Ferranti, the President. announced that since the last informal 
meeting on the question of the revision of the Articles, the Council 
had taken further steps to ascertain the views of the members. They 
had. as a result. received a number of suggestions which were being 
considered to see how far it was possible to reconcile the various 
views and to embody them in the revised Articles. The time required 
to give the suggestions adequate consideration rendered it impossible 
to take any further steps until early next year. 

Congress of Pure and Applied Chemistry.—The President and 
Organising Committee of the second Congress of Pure and Applied 
Chemistry and Physics in honour of the late D. I. Mendélée tf announce 
that the Congress will be held at the University of St. Petersburg 


from January 3rd to 10th next. 

Manchester Local Section of the Institution of Electrical Engineers. 
At a meeting held on Tuesday last a Paper was read by Mr. Miles 
Walker and Mr. H. D. Symons, on " Heat Paths in Electrical 
Machinery." As this Paper is to be read and discussed in London 
some time in January, the Council have requested that any abstract 
of the Paper or account of the diseussion should be deferred until the 
Paper has been read in London. 

Faraday House Students’ Society.—Dr. Alexander Russell has been 
elected President of this Society, Mr. E. B. Ritson vice-president, 
Мг. F. T. Chapman. treasurer, and Mr. B. P. К. Walsh, secretary. 
The next meeting will be held on January 17. 1912, at 4:45 p.m., when 
Mr. E. B. Ritson will give an account of his personal experiences 
when an engineer on the high-tension hydro-electric power system 


at Necaxa, Mexico. 

Finsbury Technical College Engineering Society.— We are asked 
to announce that the annual smoking concert of this Society will be 
held at the Holborn Restaurant on Tuesday next, December 19th, 


at 8 p.m. 


EDUCATIONAL NOTICES. 


University of London, University College.—In the faculty of engi- 
neering з special course of advanced lectures on illumination and 
photometry will be delivered by the assistant professor of electrical 
engineering, W. C. Clinton, B.Sc., A. M.L E. E.. beginning on Wednes- 
day, Jan. 10, 1912, at 6:30 p.m. Particulars from the Secretary of 


the College. 


Proposed Brighton University College.—4A public meeting was held 
on Tuesday to consider the proposals for the creation of a University 


College or а University for Brighton. 

The Mayor, Ald. Stanford, presided over a good attendance, and alter- 
native schemes were submitted. The first was for an institution, affi- 
lated with the colleges at Portsmouth and Southampton, thas forming 
a combination for the South Coast, and working under a charter. The 
second was that the Royal Commission now sitting should extend the 
radius of action of the University of London so as to include the proposed 
Brighton and Sussex University. A resolution in favour of establishing 
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the institution was passed, and a com nitt»e was appointed to con- 
sider details. 

Northampton Polytechnic Institute, London.— The annual dis- 
tribution of prizes and certificates gained by the students during 
the past vear took place on Friday last. Mr. L. B. Sebastian, chair- 
тап of the governing body, presiding. The Principal, Dr. В. M. 
Walnisley. submitted his report on the work for the past year, and, 
after referring to the appointment of the Duke of Connaught as pre- 
sident of the Polytechnic. went on to deal with the educational side 
of the work. | Students were being drawn from all parts of London 
and the limit of accommodation, notwithstanding recent extensions. 
wis now being reached. As regards enrolments the total number 
of students had diminished from 2,163 to 2.035. This diminution 
was, however, practically contined to the department of telegraphy 
and telephony and was due to a reason outside the control of the 
Polytechnic, viz.. the taking over the work of the National Telephone 
Co. Бу the Post Office. Sir Wm. White, F.R.S., in presenting the 
prizes, said that it was too much the fashion to talk about special 
training for the “captains of industry." — His experience was 
that '* captains of industry " did not get to their positions by mere 
heredity. А man might be given a responsible position, but if he 
could not carry out the duties he would not hold it long. 

A course of 10 lectures on ` Illuminating Engineering" is to be 
given at this Institute on Tuesday evenings at 7:30 p.m., commenc- 
ing 16th Jan. Each lecture will be given by a specialist and will 
deal with the principles and practical problems of the particular 
subject. The fees for the full course are: Members. 10s. ; non- 
members, 158. ; or for single lectures 2s. 6d. per lecture. Full 
particulars can be obtained at the Polytechnic or by letter addressed 
to the Principal, Dr. R. Mullineux Walmsley. 


ARRANGEMENTS FOR THE WEEK. 


PRIDAY, December 15th (to-day). 
INSTITUTION OF MECHANICAL ENGINEERS. 
8 p.m. Meeting at Storey’s Gate. Paper on “ Double Cutting and 
High-speed Planing Machines,” by Mr. J. H. Wicksteed. Ad- 
journed Discussion. 
ELecTRO-HARMONIC SOCIETY. 
4 p.m. Smoking Concert in the King's Hall, Holborn Restaurant. 
SATURDAY, December 16th. 
ASSOCIATION OF MINING ELECTRICAL ENGINEERS. 
6 pm. Meeting at the Lesser Town Hall, Pontypridd. Lecture on 
“ The Threatened Shortage of Coal,” by Мг. S. F. Walker, 
TUESDAY, December 19th. 
Puysican SOCIETY. 
3 p.m.-6 p.m. and 7 p.m.-10 p.m. Annual Exhibition of Electrical 
and other Physical Apparatus at the [Imperial College of Science, 
Imperial Institute-road, South Kensington. 


MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

7:30 p.m. Meeting at the Municipal School of Technology, Sack. 
ville-street. Manchester. Debate on “ D.C. versus А.С. for 
Industrial Purposes.” 

SCOTTISH SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

$ p.m. Meeting at the Heriot-Watt College, Edinburgh. Paper on 

“ The Heriot-Watt College Laboratories," by Prof. Е. G. Baily, 
ILLUMINATING ENGINEERING SOCIETY. 

$ p.m. Meeting at the Royal Society of Arts, John-street, Adelphi. 
Paper on “Some Aspects of Railway Station and Goods Yard 
Illumination," by Mr. Haydn T. Harrison. 

Rovar. MICROSCOPICAL SOCIETY. 
$ p.m. Meeting at 20, Hanover-square, W. Paper on “ Photo- 
micrography of the Electrical Reactions of the Heart,” by Mr. 
F. Shillington Scales. 


WEDNESDAY, December 20th. 
STUDENTS SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS 


7:15 p.m. Meeting at Victoria Embankment. Paper on “Nome 
Experiments with Wireless Telegraphy Transmitters,” by 
Messrs. P. R. Coursey and G. G. Dawson. 


THE LONDON ELECTRICAL ENGINEERS. 
Ofticer Commanding, Lieut.-Col. H. M. Leaf. 
The following orders have been issued for the current week:— 
Monday, December 18th. “А” Company.—Technical work, Musketry 
Instruction (Standard Testa), 7 to 10 p.m. 
Tuesday, December 19th. `* В” Company.— Technical work, Musketry 
Instruction (Standard Testa), 7 to 10 p.m. 
Wednesday, December, 20, 1911, to Tuesday, January 2, 1912, head. 
quarters will be closed. 
Urcent.—All members of the Corps are requested to attend head. 
quarters on their Company nights to sign Association Form 20, recently 


received from the County of London Association. 
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RESIDENCE TARIFFS.* 


BY A. H. SEABROOK. 


Summary.—After discussing generally the cost of supplying residence 
consumers the author considers the various tariffs at present in use. 
These are classed under three heads :—(1) Flat rate per unit, (2) flat rate 
charge per kilowatt of maximum demand and no charge per unit, and 
(3) Hopkinson differential rates. The author is of opinion that for the 
present it is preferable to base the primary charge of differential residence 
tariffs on the connected lighting load, and he explains the various 
features of the telephone system in detail. 


The cost of supplying a residence consumer with electricity is 
composed of two parts :—(a) ‘‘ Standing cost," which is made up of 
capital charges, the greater part of management costs, a small 
proportion of repairs, wages, coal, etc., and all charges which depend 
upon the maximum power he requires at any one time. (b) *“ Run- 
ning costs," which comprise a small proportion of management 
expenses, and the greater proportion of repairs, coal, wages, oil. 
stores, etc., and all costs which vary in proportion to the number of 
hours per annum he uses power. 

No tariff is theoretically sound which does not differenticte 
between these two sets of variable costs, and which does not charge 
the consumer separately as to his standing costs and as to his running 
costs. Another factor a!so has to be taken into account in tariff 
mzking, and that is " expediency.”  Expedicney has to be used in 
the case of severe competition ; for instznce, lower prices are usually 
charged for energy forarc lamps outside shopsthan for inside lamps; 
this is on account of their advertising effect. and also because of the 
nature of gas competition. Again, if с, residence consumer in St. 
Mzrylebone adopts the “ telephone“ system of charge, which 
necessitates the complete wiring of the premises for lighting. and the 
exclusive use of electricity for artificial lighting, he can have units 
for all other purposes at ld. each, although some of these '* other 
usos " come on the peak. 

The characteristics to be desired in a residence tariff are :—(1) It 
shou!d ensure a proper return from each consumer upon the tota! 
cost of supplying him, this cost being mede up of standing end 
running charges, and the idea! tariff must take into account variables 
of each, and not assume them constant for all consumers. (2) It 
should be as simp'e as possib'e and capable of easy explanation to 
the consumer. (3) It shou'd render unnecessary the use of more 
then one meter and one system of wiring, however varied the 
application of electricity, and it shou!d hold out special inducements 
and facilities to consumers to make the freest use possible of the 
e:cctrie service for a!| the purposes that it can be adapted to; it 
should facilitate the insta!lation of the greatest number of points, 
and encourage the long-hour use of electricity for lighting. (4) It 
should be cheap in application as regards accountancy, bookkeeping, 
and labour generally, and should eliminate, as far as possible, com- 
p'aints from consumers; which, of course, means a saving in labour. 
(5) It should possess great flexibility as regards the number of lamps 
installed, so that a consumer may insta! end pay for exactly the 
amount of light he requires, and he shou!d not be charged on any 
arbitrary assessment based on the amount of light which is con- 
sidered necessary for his purpose. | 

The residence tariffs at present т use may be put under three 
heads :—(a) Fiat rate per unit; (0) flat rate charge per kilowatt of 
maximum demand and no charge per unit; (c) Hopkinson differen- 
tia! rates. The lest mentioned consist of a primary end secondary 
rate of charge for standing and running costs, thus charging for 
maximum demand required as well аз for units used. The following 
are some of the best known methods of applying the princip!es laid 
down by the late Dr. John Hopkinson :—Wright maximum demand 
system, Norwich or rateable value system, Detroit system, contract 
demand system (Handcock and Dykes), Glasgow system, “ Metro- 
politan " system, “ Telephone " system. These groups will now be 
considered in order to ascertain how far they meet the requirements 
set out above. | 
њ (a) Flat Rate per Unit.—This tariff ignores maximum demand, and 
therefore standing charges; and it assumes that a!l consumers 
require the same proportion of units to their maximum demand. 
Another more serious objection is that sepirate wiring has to be 
installed before electricity ean be employed for “ other uses " than 
lighting. Again, it does not encourage the long-hour use of elec- 
tricity for lighting, such as basement lighting. а most desirable class 
of load which cannot be obtained in any quantity even at as low а 
Het rate as За. E 

In spite of the foregoing statements. there is little doubt that 
“expediency " demands a flat rate for lighting as an alternative to 
the differentia] tariff, but it must be a high flat rate. sav not Icss then 


* Abstract of a Paperroad last night before the Dn t tution of Electrical 
Engineers, 
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6d. per unit. This would prove useful for fixing up consumers 
temporarily, end in cases of changes of tenancy, short lets. sub-lets, 
and new-comers, then the differential tariff can be put to them at 
the convenience of the supply authority's district representatives. 
Some of the London electric supply companies were severely 
criticised recently for raising their flat rates from 534. to 6d.. but it 
was the proper and correct course for them to adopt, as they were 
introducing a differential tariff, and were therefore compelled to 
keep the flat rate high. 

As regards the edv«ntages of the flat rate, itis extremely simple, 
cheap as regards accountancy, meter-reading and collecting, easily 
understood by th? consumer, and disputes are quickly adjusted. 

(^) Flat Rate per Kilowatt of Maximum Demand.—This consists of 
à weekly or monthly sum per lamp or per kilowatt installed, and has 
generally been applied to lighting supplies only. No mroters are 
used, as there is no energy charge. From the consumer’s point of 
view it is the simplest of all tariffs, but it will only be adopted by 
long-hour users. Probably the best known application in this 
country is that by the Fixed Price Light Co. who have success- 
fully introduced it into smal) residences in South London. It has 
also been applied on à small scale in St. Marvlebone for artisans' 
dwellings, consisting of one-, two-, and three-room tenements. (The 
author proceeds to give particulars as to charges, and his report to 
the St. Marylebone Electric Supply Committee is given in zn Appen- 
dix. Ina single-room tenerent the charge of 7d. per week for 
опе 25-c.p. Osram lamp is made up of current 4d., lamp renewals 2d., 
installation repayment 14. In a two-room tenement the ch»rge for a 
25-c.p. lamp ір а bedroom is 5d., this including only 2d. for current.) 

If in the future the tariff is generally applied in the district, it 
appears that by arrangement with the lendlords the charge for 
eleetrie light can be included in the rent, and the flats can be let 
inclusive of light. Аз it is, there is a tendency for flat.owners to 
insist upon the exclusive use of electric light in their flats on account 
of the saving in decorations, etc., and there is little difficulty in 
inducing landlords to make this compulsory where contracts for а 
period of years have been entered into for electric lighting 
arrangements. 

Messrs. Handcock and Dykes heve put into operation a similar 
system, but a limiter is used in conjunction with it, the charge being 
based on the watts of maximum demand 2t which the limiter is set 
to flicker. The consumer states the number of lamps he wants to 
use simultaneously, end the limiter is set accordingly. It is as 
expensive, however, to put in a limiter as a meter. | 

The flat rate рег kilowatt of meximum demand system hes very 
wide possibilities among вт] residence consumers where meters are 
impracticable on aceoumt of cost, and it seens to be the only solution 
at present of the small consumer problem ; at the same time it is à 
very satisfactory solution, both to suppliers and consumers. И is 
not proposed to set out in detail апу tariffs which have been the 
subject of Papers read before the Institution, nor those which have 
been detailed in the British teehniesl Press, but one typical American 
Hat rate per kilowatt of m;ximum demand may be mentioned, that 
of the Vineyard Sound district of Massachusetts. The retes are 
based on the tungsten lamn, p:yments being dspendent upon the 
maximum number of lamps in use at anv time. The “ Electrical 
World "* states: “ Usus!lv the customer's word is taken as the basis 
of a contract " (which seems a loose method to adopt) “апа in esse 
of any question a Wright demand meter readily settles any differ- 
ence." А charge of 94d. per week is made for the first 25-watt lamp 
connected in г residence, the second and third ere charged at 61d. 

зеһ per week, and all in excess of these are charged at 444 per. 
week each. “ Convenience " lamps (i.e, cupboards, larders, bath- 
rooms, etc.) are permitted in the ratio of 1 to 3. The customer is not 
expected to use over one-third of his connected lamps et any опе 
time, without special permission from the company. 

One would imagine that the inspection costs would be heavy with 
such a system, gs no mention is made of locked lamps to prevent 
changing the wattage. The charges appear high, but electricity 
costs are high in the States, and the flat rete per unit in the Vineyerd 
Sound district is from 121d. to 71d. per unit. 

A good example of an American controlled flat rate per kilowatt 
of maximum demand is that in force at Superior, Wisconsin. The 
minimum amount which can be contracted for is 100 watts. Ta rate 
is dd. per 32-watt lamp per week. In order to cater for the Het-iron 
business, which is such an important source of revenue in the States, 
& separate flat-iron circuit is connected on the service side of the 
limiter, and 2s. ld. per month is charged per iron. This appears to 
be the only сазе on record where apparatus other than lighting is 
charged for on a flat rate per kilowatt of maximum demand, end 
considering that it is possible to toast, boil, grill, heat a room. cook. 
«nd do sundry other things with èn electric iron. it seams a delightful 


* " Ebetreal World,” vol. 57. p. 826. 1911. 
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system from the consumer's point of view. The limiter flickers the 
lights when the lighting watts contracted for are exceeded. Those 
adopting this system are nearly all small consumers. 

The conclusions one may come to with regard to the flat rate per 
kilowatt of maximum demand are :—(1) It is only suitable for small 
long-hour users. (2) А “limiter ` spoils it оп account of increased 
capital cost, which the system is main!v designed to avoid. (3) The 
system is preferable for small consumers to one using slot mete 
because the latter has the objection of the flat rate per unit resulting 
in à low load factor and restricting the use of electricity for all 
purposes, and, besides, the cost of meters is too great for small instal- 


lations. 

(c) Hopkinson Differential Rates.—It wou'd be difficult to find an 
electric supp!v manager who would deny that the Hopkinson prin- 
ciple is the only scientifically correct basis of charge. The question 
then arises, Why are there зо many flat rates per unit in force ? The 
answer is, Because of the difticultv of applving the Hopkinson 
princip'e in a simple and easily explained and understood system of 
charge. which complies with the requirements of expediency as well 
as with the laws governing supply costs. 

The best known of the Hopkinson systems are :— 


(1) Wright System.—This system. together with its disadvantages, 
is well known, and needs no description. 


(2) Norwich, or Rateable Value System.—This is a differential 
svatem, in which the primary rate is a fixed percentage of the 
rateable value of the house, all units being charged at a low price of 
Id. or thereabouts. It has severe! advantages, being extremely easy 
for the comsumer to understand. and therefore a good * business- 
getter.” It is cheap in application, it encourages the use of elec- 
tricity for other purposes than lighting. only one meter and system 
of wiring is required, and it encourages liberal use of electricity for 
lighting. 

It has, however. several serious drawbacks. It is an “ 
rate, because it assumes that each consumer in cach similarlv rated 
house requires the same number of watts for lighting, whereas in 
practice it is found that the requirements of different persons in 
similar houses differ enormouslv. 

The second serious defect in this svstem is that it relies upon 
houses assessed at the same amount for rating purposes requiring 
similar installations of electric light. This must be a serious difficulty 
in nearly all distriets, since position, at any rate in London, affects 
rateable value considerably. 

(3) Detroit System.—In this system the primary charge is based on 
the number of rooms in a house, ete., in the form of a predetermined 
number of units per room at a high price per unit, gll additional units 
being supplied at a low secondary rate. This system is in use in 
Detroit and other cities in the States. The South Suburban Light 
and Power Company apply it аз follows :— For the first З rooms, 
100 watts per room ; for the next 4 rooms, 60 watts per room ; for 
the next 5 rooms, 40 watts per room ; for the next 6 rooms, 35 watts 
per room ; for the next 7 rooms, 25 watts per room ; all over 25 
rooms, 25 watts per room. АП rooms are counted, and halls, 
pantries, hath-rooms, lavatories. are called rooms for the purposes of 
assessment. The watts assessment having been fixed, the monthly 
charge (up to 10-k.w. capacity) is at the rate of £10 per kilowatt per 
annum. and the secondary charge (up to 12,000 units per annum) is 
214. per unit. 

The author is firmlv of opinion that the 


inflexible ` 


“ connected load " is the 


————MM ome — 


rs, the " other uses ^ 


"three charges :— (a) Primary kilowatt charge. 


if lighting were the only use to which electricity can be put. The 
disadvantage which puts the contract. demand svstem right. out 
court is the impossibility of using electricity for other purposes than 
lighting ; irons, kettles, ete., are all barred because they cannot be 
used at the high-lighting rate of charge. 
The originators of the system do not seem to mind if * other uses " 
are barred unless the full lighting fixed rate is рма, because they say 
“apperatus is on at peak load time, and therefore 
ought to bear the full standing charges. Authorities on бап 
making. however, both in this country and abroad, are agreed that 
energy for “other uses " then lighting can profitably be charged at 
the secondary charge only, and that no peimary charge should be 


attached to it. 

(5) Glasgow System.— The system recently put into force in Glasgow 
is as follows :—Up to 800 hours’ use of the maximum demand the 
primary charge is 3d. per unit (the present Hat rate of charge) and all 
additional units 14.— Фе secondary rate. 

The trouble is. however, that the consumer would be sadly alarmed 
at his first bill if he put in a kettle and an iron. The only way to get 
over this difficulty is to assess the lighting maximum demand. If 
Mr. Lackie did this (he may be doing it now). and then turned his 3d. 
units into a quarterly or annua! sum and charged all units at Id. he 
would be very near to a satisfactory tariff and to that which is 
advocated at the end of this Paper. 

(6) * Metropolitan `` System.—'The “ Metropolitan " system, which 
is used by the Metropolitan and the Brompton (London) Electric 
Supply Companies, is based on the connected load. and consists of 

(b) First energy 


charge 2d. per unit, the amount in £ s. d. at 2d. per unit to be equal 


to the amount of the annual primary charge. then all units in 


— 


— 


correct basis for the primary charge, und the Detroit system, unless 


made compulsory, only attracts the extravagant consumer, since the 
primary charge on the room basis encourages him to increase his 
maximum demand at no increased charge. 

The room basis as applied in Detroit is slightly different to the 
method of application used by the South Surburbin Co. The 
charge is 8d. per unit up toa point where the customer's consumption 
equals 2 units per month for each of the rooms in the house which 
are counted, and 2d. per unit for all electricity used in excess of that 
amount. Only the principal rooms are counted. Fans, flat-irons, 
Stoves, and cooking devices and other uses than lighting ere »ot 
counted in the demand charge. so thst the consumer can use these 


devices at the secondary rate of charge. 
The advocates of the system point out that it encourages the free 


installation of “ convenience " lamps, whereas the connected load 
basis actually discourages them, but this is quite a wrong assumption, 
since there is no AY on the connected load basis to consider 

' convenience ' “ decorative " la »mps. 

(4) Contract Poe System.—On this system the primary charge 
is based on the connected load. end the consumer states his maxi- 
mum demand required in kilowatts, at which figure a limiter tlickers 
the lights when that maximum demand is exceeded. T hesvstem has 
many advantages as regards simplicity, and wou'd be almost ideal 
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addition are charged at (c) the second energy charge at ld. per 
unit. 

The chief advantages of this system are that separate circuits and 
meters for different classes of lighting and for heating, ete., are 
rendered unnecessary, and that owing to the price per unit being во 
very low, the use of the company's supply can be greatly extended 
for all purposes without undue expense. The only difference 
between the " telephone " system (as the contract system is called 
in №. Marylebone) and the “* Metropolitan " system, is the inter- 
mediate energy rate of 2d., and one would imagine that very few 
consumers get the 14. rate. 

There are so many good points in the system not possessed by 
svstems of charging other than the " telephone " svstem that the 
intermediate charge of 2d., even if it does complicate the straight 
annual! charge and Id. per unit system, cannot be considered to be 
any serious disadvantage, prov ided it is found that consumers actually 
do get on to the Id. rate. The only objections to it in addition to 
this complication and proviso are (р) That the ordinary consumer 
cannot afford to pay 24. per unit even for kettles and irons if exten- 
sive изо is made of them, and (2) that it is impossible for the con- 
sumer to know when he is off the 2d. and on to the Id. rate, which is 
one of the most serious objections to the Wright system. 

(7) The *' Telephone ` System.— This is a differential tariff based 
on the connected lighting load. Briefly the system is:—(a) А 
differentia! system with its primary charge based on 70 per cent. of 
the connected lighting load at £14 per kilowatt per annum, not 
counting convenience and decorative lights and not counting any 
watts installed for other uses than lighting. The secondary charge 
is an energy rate of Id. per unit. (5) The exclusive use of electricity 
for artificial lighting is insisted upon. (е) The prim ary charge is 
payable annually in advance, or quarterly at ап increase of 10 per 
cent. in the price. (4) The primary charge is not increased in sub- 
sequent years, provided the consumer does not increase tho wattage 
of his lighting instllztion. (e) Maximum demand indicators are used 
in e!) but smell inst ations and are put in circuit with the whole 
installation-—lighting and `“ other uses "—not for charging purposes, 
but cs g guide in noting the load factor of the entire residence install- 
ation. When sufficient informstion has been obtuined these will be 
discontinued. (f) It will be seen that the standing chsrgos of the 
entire residence service are based on the lighting installation. 

Tne advente ges of the system are :—(1) Each consumer pays his 
share of standing and running charges and sepsratelv.. И he only 
chooses to use his service for lighting, that is his loss, the fact remains 
that it is open to him to use it for other purposes then lighting at no 
increzse in the ennual charge. (2) The system encourages longer 
hours’ use per annum of lighting, and does not encourage economy 
in units. (3) A lerge gemount of " other apparatus ` than lighting 
сеп be connected to the lighting circuits without the expense of 
separate circuits and meters. (4) The system has not the disadvan- 
tege which many differentia! systems based on the connected load 
have, namely, discouraging the free installation of lighting points, 
beesus2 convenience and decorative lamps ere not counted. (5) The 
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system has not the objection which many differentia! tariffs have, 
Viz., assuming that all consumers of equal size require the same 
amount of light. On the " telephone ` system the consumer has 
to wire his house throughout, but he can have and pay for the 
number of lighting watts that he wants. (6) Thesvstem is extremely 
simple in application, merely consisting of a quotation of so much 
per annum and ld. per unit. and it is easily understood by the 
consumer. (7) It practically eliminates the possibility of complaints, 
as these can only refer to the number of ld. units, and consequently 
strict meter accuracy is not so essential as when units are being 
charged at 4d. and 6d. 

Seventy per cent. of the lighting watts installed may be con- 
sidered high (several electric supply managers have adopted 60 per 
cent.), but convenience and occasional lights, such as those used in 
cellars, pantries, bath-rooms, lavatories, larders, and occasional 
rooms are not counted, nor are lamps counted which are used for 
purely decorative purposes, provided there is already 1 watt per 
square foot of floor space (based on tungsten lamps) installed in the 
room. 

It is found in St. Marylebone that a very small house or flat uses 
on the maximum demand system 80 per cent. of the lamps installed 
at any one time ; as the size of the house increases the percentage 
decreases to 33} in the largest houses. The larger the house, 
however, the greater the number of convenience and decorative 
lamps, which brings out the 70 per cent. about right. 

The percentages of connected lighting load on which primary 
charges are based in the United States are next discussed by the 
author. 


** Telephone? System—Secondary Charge.—One penny per unit 
was taken for the secondary rate because it is à rate at which con- 
sumers can afford to use electric heating and cooking, as at that 
rate electricity can compete with gas. "This is à matter which each 
supply manager must consider for himself, because conditions differ 
in nearly every district ; in some cases the rate could profitably be 
4d., but it is a pity to charge as low a price as 4d. per unit for cooking 
and heating, unless for the віх summer months only (34. per unit is 
now being seriously considered in 5t. Marylebone as a summer rate 
and 1d. in the winter), as there is such a large amount of business to 
be done at 1d. before there is any necessity to go any lower in príce. 
Аз the apparatus is improved in efficiency and design those who have 
already dropped to 34. will be rather sorry they did so. Ап efficient 
business-getting department would probably have prevented the 
necessity for dropping the price at this еаг]у period in the history of 
electric heating and cooking. Another point in favour of the 14. 
rate is that it is the same as the telephone charge of 14. per call, 
which is of great assistance in introducing the tariff. 

The exelusive use of electricity as an artificial illuminant is one of 
the essential points of the system. It would be inadvisable at the 
moment to offer, with no restriction, 14. per unit for all * other 
uses " than lighting in 5t. Marylebone, but if the exclusive use of 
electricity for lighting can be obtained and thus the full standing 
charge on the premises, then ld. per unit for “ other uses " is remu- 
nerative 

In St. Marylebone, during the first two years of the “telephone " 
system, nearly £25,000 was received in annual payments in advance. 
Here again the Telephone Co.s charge helped considerably. Ап 
increasing sum is carried forward each year in the form of unexpired 
annual payments; this materially assists to increase the working 
capital of the undertaking. In a short time, in spite of the very 
large half-yearly payments on account of capital charges, there will 
be a credit bank balance on Revenue Account all through the year. 
A large business is done in hire and hire-purchase, the capital ex- 
pended on which it is considered preferable to write off at the end of 
each year instead of raising loans, and a large working capita! is 

particularly useful in this case. which is only one example. Alto- 
gether there is no reason why annua! payments for electric supply 
should not be obtained in advance just as telephone subscriptions 
are, Although quarterly pav ments in advance are accepted at 10 
per cent. increase, the number of consumers paying quarterly is 
negligible. 

Many consumers raised the point that once they were on the 
“telephone " system and had mixed up a lot of other apparatus 
with their lighting. they were in the hands of the supply undertaking 
and the future annual charge could be increased and forced upon 
them, because it would be most difficult and expensive for them to 
go back to their old rates. To get over this the following is printed 
in large red type on all agreement forms :—'* The annus charge in 
future years will not be inereased provided you do not inerease the 
number, candle-power, and watts, of the installation as per sehedu!e 
attached." 

It must be borne in mind that улеп the complete electric service 
—lighting, heating, and cooking—is installed in residences the pro- 
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portion of lighting revenue to the total revenue per residence will be 
about one-third to one-half, and the whole aspect of residence supply 
will be changed. the lighting load-factor will not then be the domi- 
nating factor; lighting and hegting will be still essentially winter 
requirements, cooking. taken in the aggregate, will be largely поп- 
peak. Many other accessory uses, such as fans, bath-water heating, 
polishing, ironing, ete., will also be found to be largely non-peak. 

One point аз to the diversity of the cooking load might be worth 
mentioning. From recording ammeter charts it is found in St. 
Marylebone that even where late dinners are the custom in an 
ordinary family, the midday cooking load is generally greater than 
the evening, and is perhaps due to the fact that the children, maids, 
governesses, etc., have a middle-day dinner, and also that a good 
deal of food is cooked in the middle of the day and early afternoon 
for the evening meal, as naturally the average cook prefers to leave 
as little as possible to be done in the evening. А large number of 
these recording ammeters are kept going in order to ascertain the 
diversity of load in various residences and blocks of flats, and the 
information accumulating is most valuable. 

Probably the optimist will say that in a few years’ time, when 
electricity is universal, it will be possible to offer a flat rate per unit 
of 14. or less, and it will not be necessary to bother about differential 
tariffs. It seems inevitable, however, that even if it were found 
profitable to charge an average price of 14. per unit for all residences 
supplies, that 1d. would be made up of consumers who cost jd. and 
others who cost 2d. A universal flat rate must be as unfair in the 
future as at present, unless some genius abolishes load and diversity 
factors. 

In Appendices to the Paper are reproduced copies of “ telephone ” 
system agreement forms, schedule forms, and renewal forms, also 
of letters sent out to each “ telephone " consumer, and to each 
consumer renewing the contract. | 


ARE INCANDESCENT LAMPS FREE FROM SELF- 
INDUCTION ?* 


BY M. HOCHSTADTER. 


The author lately noticed an effect produced by a bank of incan- 
descent lamps, very similar to that produced by self-induction, and 
a short notice of his results may not be without interest. Such 
banks of lamps are frequently used as being purely ohmic resistances, 
and are aupposed to be free from effects due to self-induction and 
capacity. Even for very exact measurements with alternate current, 
and considerable phase-displacement, lamps have been placed in 
series with a wattmeter, assuming that no error is thereby caused. 
And, indeed, it is quite easy to show that in so far as self-induction 
(properly so called) and capacity are concerned, no measureable error 
arises if the calculations are based on the dimensions of the lamp, 
supposing that commercial frequencies are used, even if the measure- 
ments relate to extremelv low power factors. 

The firm of Messrs. Siemens & Halske lately brought out a 
highly sensitive wattmeter, which was supplied with а transformer 
and resistances, and gave perfect results with the lowest power 
factors. The Reichsanstalt reported that no error in the reading of 
the angle of phase-displacement could be detected with any cer- 
tainty, and that, in any case, it was less than 1:5 minutes. It is need- 
less to say that extremely accurate resistances were necessary in 
order to produce this result. Attempts were made to use carbon 
lamps as resistances; but they appeared to give errors, always in the 
same direction. "These errors disappeared as soon as another type of 
normal resistance was used, and an investigation was started into 
the causes of the failure of the lamps as resistances. 

The experiments were carried out with a frequency of 50, the 
applied voltage being between 350 and 3,000. Carbon lamps for 110 
and 220 volts were used, and were suspended in the most careful 
way from insulators. It seemed that the lamps showed an error 
similar to that caused by self-induction, but that the amount of the 
error did not depend on the total applied voltage, but on the voltage 
applied to the separate lamps—in other words, on the extent to which 
the lamps were incandesced. Ordinarily about 70 per cent. of the 
normal voltage was applied to each lamp, which caused the lamp to 
glow fairly brightly, and this gave an error in the reading of the 
phase-displacement amounting to five minutes. If the voltage 
applied to the lamps was reduced to 40 per cent. of the normal 
voltage the error disappeared. АП this showed that the error was 
similar to that observed in the атс, and called under the name of 
hysteresis, which depends on the variable effect produced by the hot 
gases in the path of the аге, and by the Huctuating resistance of the 


mA See 


* Abstract of an article in “ Elektrotechnik und Maschinenbau.” 
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path resulting therefrom. — Similarly the variable resistance of the 
filament, taken in conjunction with a certain thermal sluggishness, 
produces the same effect during еуегу increase or decrease of the 
alternating current passing through it. Specially is it the thermal 
sluggishness that causes a lag behind the applied voltage, and this 
can be easily observed every time a lamp is switched off. — It is well 
known that the resistance of а lamp varies with the voltage ; with 
increase of temperature the resistance decreases with carbon lamps 
and increases with metal lamps. This variation, which is nearly 
linear in type, probably does not represent precisely the course of 
eventa in an alternate.current lamp, since radiation is, comparatively 
speaking, sluggish. The variations of resistance are therefore 
smaller than might be supposed. 

This makes it appear likely that on lower frequencies the error 
would be more pronounced, and this was found to Бе the case. The 
appended figure shows the results, the voltage being maintained at 
80, and the frequency varied between 10 and 50. 

The cause of the error having been detected, a theoretical investi- 
gation followed. It was therefore assumed that the small variations 
of resistance were proportional to the cause producing them, and that 
they take the shape of sine-shaped oscillations about the mean value. 
This assumption is justified for our present purpose; and indeed 
it may be said that without some such assumption the problem is so 
complicated as to be almost insoluble. H. Ebeling appears to have 
studied problems connected with the arc from the radiation point of 
view ; but though this method seems to have given good results when 
applied to the study of a space filled with air, it becomes almost 
useless when applied to questions of radiation in a vacuum. Let 
us therefore suppose that the mean resistance of the lamp is R and 
that the amplitude of the variation is x. К. Its phase is at present 
unknown, but let us suppose that the maximum value of the re- 
sistance lags behind the zero value of the voltage bv the angle a. 
The current in the main coils of the wattmeter is supposed to bo 
exactly 90 deg. behind the voltage. Under these conditions, the 


shunt current is approximately 


Le В ie . зіп wf 1—2 cos (24t—a)], 
and this can be split up into two parts, viz., 
= 5 e sin ef 
and | 
po sin wt. x. cos (2ul — a) 


——l,.-.cos (207 — а). 


The first of these is the normal wattless sine-current, while the 
other is caused by the variable resistance of the filament, and has 
а frequency twice as great as that of the supply. The effect of this 
is the same as if an E. M.F., Ey, were superimposed above the sine- 


voltage, where 
E,-R.IL,—-—E.4/2.sin wt. т. сов (Quf—a), 


F [f T is the length of time corresponding to a complete oscillation. 
the error in the reading in watts is 
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If © is the error in the angle of phase-displacement, we have 


+= {ап v approximately = a } свт a and, expressing this in degrees 

ш. minutes, we have an error in minutes amounting to 1,720» sin a. 

» E see, therefore, that the variable resistance of the carbon fila- 
enta, taken in conjunction with the thermal sluggishness, produces 


an effect on the wattmeter which is precisely similar to that of | 


self-induction. The magnitude of the effect depends on the extent 


and E.M.F.s may be analysed on these hypotheses. 
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to which the resistance actually varies, and on the value of the angle 
a; these must be determined by experiment. | Oscillograpliie records 
prove that a actually has the value of 90 deg.. and assuming that 


т is equal to 0-1, we have an error in the reading of the phase-dis- 


placement amounting to 172 minutes, or about 3 deg. Curves are 


printed in the original Paper showing how the currents, resistances, 

Perhaps 
the most interesting feature relates to the curve of [,,. which passes 
through zero values at the same instants as the voltage curve, 
while it has double the frequency and is naturally, in certain senses, 
unsymmetrical. Thus, sav, at the first zero value it cuts through 
the datum line, changing its value; at the second, it touches the 
datum line, thus retaining the same sign before and after; at the 
third, it changes its value; and at the fourth, it behaves as at the 
second, but has the opposite sign. The second and the fourth corres- 
pond to the successive zero values of the voltage. The Paper also 
contains some oscillographic records, which were taken with a fre- 
quency of 5, and а diagram and description are given of the con- 
nections which were adopted for the purpose. 


Minutes. 


10 20 3! 40 90) 
Frequency. 
SHOWING THE RELATION BETWEEN THE ERROR IN THE REDING 
OF THE ANGLE OF PHASE DISPLACEMENT AND THE FREQUENCY. 


It may be pointed out that carbon filaments only were used for 
these tests. On the other hund, with metallic filaments, the resistance 
of which increases with increasing temperature, the error would 
probably be of the nature of a cepacity effect, and might be expected 
to be greater in amount owing to metallie thermal properties. 
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INDUCTION MACHINES FOR HEAVY SINGLE- PHASE 
MOTOR SERVICE.* 


BY E. F. W. ALEXANDERSON. 


Summary.—The experimental results and investigations presented 
in this Paper have the object of showing the possibilities of operating 
polyphase motors from a single-phase circuit, particularly with a view 
to the use of such a syst»m where heavy starting duty is required. 


— — — —Ó 9 


At various times schemes have been suggested for changing single- 
phase current into polyphase current for opereting polyphase in- 
duction motors on a single-phase circuit, but these schemes have 
never been taken very seriously, on account of their ineffectiveness 
in producing à balanced polyphase current. The present author 
has succeeded in producing a balanced polyphase current by an 
apparatus which, in cost and weight, is only a fraction of that of the 
driving motors, the latter being ordinary polyphise motors with 
the same starting and running characteristics as such motors used 
on ordinary polyphase circuits. 

_ A well-known scheme, often thought of in connection with changing 
single phase current to polvphase, is the use of 2n induction motor, 
as shown in Fig. l. Two terminals of the induction motor are con- 
nected to the single-phsse line. whereas all there terminals are 
connected to the driving motor. If the first-mentioned machine, 
which may be classitied as a “ phase converter," runs at full speed 
it generates & polvphase voltage which is available for starting the 
driving motor. However, the output of the phise converter is very 
unbalanced, and the starting torque of the motor is so much reduced 
that the system has found application only in exceptional cases. 

The theory of the phase converter can be treated with greater 
facility if both machines are considered as quarter.phase instead of 
three-phase machines, and this assumption will, therefore, be used in 
the following : | 

Considering the quarter-phase connection, as shown in Fig. 1, 


it is apparent that phase A is fed directly from the line, whereas 


* Abstract of a Paper read before the American Institute of Electrical 


Engineera. 


phase B of the motor is fed through the medium of the windings of 
the phase converter. In other words, whereas the working current 
in phase А of the motors needs to flow only through one winding, 
the working current in phase B must flow through three windings, 
that is, phase A of the converter, phase B of the converter and 
phase А of the motor. The net result is, as shown by theory as well 
ав tests, that the maximum starting torque of such a combination is 
between 45 per cent, and 50 per cent. of the torque of the same motor 
fed from a polyphase circuit. 

The scheme presented by the author is a development from the 
induction-phase converter shown in Fig. 1; with, however, the 
introduction of such improvements that the starting torque of the 


main motors is the same as on poly phase current instead of less than 
one-half of that value. 
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The reason for the ineffectiveness of the phase converter in accord- 


ance with Fig. 1 ів the voltage drop in phase B, and. furthermore, the ! 


phase displacement betwecen the voltage of phase B and the voltage 
of phase A. "The starting torque of а quarter-phase motor is pro- 
portional to the product of the voltages on phase A and phase В 
multiplied by the sine of the phase displacement between phase A 
and phase B. To illustrate this, it can be said that the starting 
torque is proportional to the triangle representing a complete poly- 
phase voltage impressed upon the motor. The voltage triangles 
for an induction-phase converter delivering current under the con- 
ditions of maximum torque of the motor are shown under the corres- 
ponding diagrams in Fig. 1. 

It is evident, at first sight, that the voltage at the terminals of the 
motor is very far from a balanced polyphase voltage. In order to 
improve these conditions it is necessary to correct the phase dis- 
placement as well as increase the currents in phase В. Inattempting 
to accomplish thia, the first improvement which suggested itself was 


AUTOTRANSFORMER 
PHASE B 


PHASE 


CONVERTER 


PHASE В 


to connect the motor in series with the phase converter. In doing 
во the phase converter is forced to act like а series transformer 
between phase А and phase B. transforming the current from one 
winding to the other and displacing it at the same time by approxi- 
mately 90 deg. Аз а net result of this arrangement, according to 
experiment, it can be stated that the starting torque is about three- 
quarters of the starting torque with polyphase current. Such a 
result, although a considerable improvement, would scarcely be 
acceptable. "The reason for the lack of effectiveness is the fact that 
all the lagging current that must be supplied to ph3se B of the motor 
must be transformed twice by the phase converter, passing from 
stator to rotor and back from rotor to stator, thereby causing & 
considerable drop in voltage. 

The method which has been found to overcome this difficulty is 
to interpolate in phase B a voltage derived from the line, во as to 
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create artificially а phose SEDE йана ыйы айша ы ы а лаш between the output of the 
phase converter and the input of the motor. Ву doing so the phase 
converter is allowed to give an output of leading current instead of 
legging current. whereas the motor receives lagging current as before. 
It should be noted that the current towing in the two machines is the 
same, but it has the effect of lagging current in one and leading 
current in the other on account of the artificial phase displacement 
between the voltages. The result is that the current output of the 
phese converter is not demagnetising, but tends to increase the 
voltage, and, in fact (as is shown later), the voltage and current 
of the secondary phase can be entirely regulated by selection of a 
suitable voltage for interpolation between the ‘windings. The 
diagram of connections is shown in Figs. 2 and 3. In Fig. 2, an 
auto-transformer is used for supplying the interpolated voltage, 
whereas in Fig. 3 the line voltage is used, while phase B is eventually 
wound with a correspondingly greater number of turns. 

Theory.—The euthor does not give a mathematical analysis, but 
confines his paper to a statement of the premises and the obtaining 
of the most important results by a synthetic method. 

АП that is necessary in order to find the power factor of a certain 
combination of alternating fields is to sum up the volt-amperes 
needed to excite the field and the leakage volt-amperes created bv 
the current in the windings. These volt-amperes added together 
constitute the total wattless volt-amprees of the machine com- 
bination. The energy components are figured in the ordinary 

way, adding together output, core losses and copper losses as deter- 
mined by the currents flowing in the various circuits. After finding 
in this way the total energy input and the total wattless kilovolt- 

amperes, the total input is found as the square root of the sum of 
the squares of the energy input and the wattless input. The power 
factor can then be found as the ratio of energy input to total input. 
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Е.с. 4.— УЕстов DIAGRAM FOR STARTING CONDITION. 


In order to use this method it is evidently necessary to know 
the strength of the various fields and the values of the various currents. 
However, it is not necessary to know the phase relations between the 
fields and the currents, or the relative phases of currents and voltages. 
The values of the individual quantities are comparatively easy to 
ascertain, whereas a knowledge of the phase relations requires & 
complete mathematical analysis of the components. Applying the 
above to the phenomena in the machine combination shown in Figs. 
2 and 3. there are only two currents to be dealt with. 

Phase winding A of the motor is connected in series with phase 

winding A of the phase converter, and it is only necessary to assume 
a value of current for those two windings. The corresponding 
value of current in phase B could be determined E or 
mathematically in accordance with the vector die gram (Fig. 4), but 
for the sake of calculating the power factor it 1s only necessary to 
know, as an experimental fact, that the voltage interpolated i in phase 
B through the winding of the main transformer can be regulated so 
as to give the same current strength in phase B as in ph»se А. If 
he magnetisation and leakage reactance of the phase converter аз 
well as the motor is known. it is possible to figure out immediately the 
total wattless volt-amperes consumed by the alternating fields. 
Fig. 4 shows the complete vector diagram for the starting con- 
dition. The resistance in the rotor circuit of the motor has been 
selected so as to give maximum torque for any given voltage. The 
values of voltages and currents are given with reference to a line 
voltage of 100 in order to make the information contained in the 
diagram more directly useful for application to any other voltage. 

The voltage interpolated in phase B has been taken as 70 per 
cent of the line voltage, because it was found experimentally that 
this gave an equality of current in phase А and phase B. The 


THE ELECTRICIAN, DECEMBER 15, 1911. 


phase relations as given on the diagrams are obtained from the 
average of several measurements made at different voltages. The 
diagram shows vectorially the current in phese А and phese B, and 
also how those currents are combined into the total line current, 
using 70 per cent. of the current in phese B for one of the vectors. 
This is due to the ratio of transformation in the transformer supplyv- 
ing tho interpolated voltage. The line current obtained in this 
way agrees in value as well as in phase with the line current found 
by ammeter and wattmeter measurements. In the diagram is also 
shown the phase displacement or deviation from exact quarter- 
phase relation. The cosine of the angle of deviation is 0-95. Hence, 
it can be concluded that the starting torque is reduced by 5 per cent. 
from what it would have been with exact quarter-phase current. 

The author proceeds to check these results by calculation of the 
line amperes, power factor and torque from the fundamental 
data of two 25 H.P., six-pole, 60-cycle, quarter-phase motors, with 
a normal voltage of 220. Опе of the motors used for the phase 
converter was provided with a squirrel-cage rotor, and the other with 
a phase-wound rotor and collector rings. Fig. 5 shows the calcu- 
lated characteristic curves for the full speed running condition 
with interpolated voltage of 60 per cent. The points found by 
measurement, indicated beside the power factor curve, show the 
Agreement of theory and measurement. | 

The quantitative data derived from testa on these small motors 
would have no bearing on the conditions that would exist if the same 
were undertaken on a larger scale. The system appears particularly 


to advantage when one phase converter can be used to furnish power 


to an aggregate of several motors. For this purpose designs have 
been made of a phase converter of a capacity corresponding to 


1,600 motor H.P. 
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T Fic. 5.—CuABACTEBISTIC CURVES. CONNECTIONS AS PER Fio. 3. 


F In the first place, the relative proportions will be worth some 
consideration on general principles. Inasmuch as the energy of 
one of the phases of the driving motor is supplied by the line, the 
output of the converter must be substantially one-half of the poly- 
phase capacity of the motor. In the tests described above this was 
the case, for the machines were of the same size, differing only in 
the winding of the armature. If it were proposed for operating 
conditions to use a phase converter with costs and weight the same 
as the main motors, the system would scarcely be acceptable. How- 
ever, with the type of machines which would actually be used, it 
Sppears that the weight of the phase converter is only from one- 
third to one-quarter of the aggregate weight of the driving motors. 
The converter being а machine running light on its shaft without carry- 
ing any mechanical load can be designed for the most economical 
speed, and it appears that this would be a peripheral speed which 
is twice as high as the peripheral speed of the motor. Furthermore, 
the weight per kilowatt is reduced because а single machine is used 
to serve an aggregate of several motors. For these reasons it is 
fair to assume that the active material in the phase converter is used 
at least twice as efficiently as the active material in the motors. 
The ratio between active material and total weight also favours 
the converter. In the motors the ratio between active material 
and total weight is 30 per cent. to 35 per cent., whereas in the phase 
converter that his been designed for corresponding purposes the 
Tatio is 56 per cent. On the basis of these general considerations, 
16 appears that the weight of the phase converter would be about 
30 per cent. of the aggregate weight of the motor. As an illustration 
of this a detailed design fora typical case shows a still more favourable 


ratio of 26-5 per cent. 
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Considering the electrical equipment аз a unit there are some 
gains which p»rtly offset the additional weight of the phase converter. 
With three-phise power the motors must be supplied from a three- 
phase transformer, whereas if single-phase power and a phase con- 
verter is used, the three-phase transformer can be substituted by a 
single-ph:se transformer. The weight of a single-phase transformer 
is about two-thirds of the corresponding three-phase transformer, 
and the difference covers an appreciable part of the weight of the 
converter. Altogether it can be estimated that the total increase 
in weight of the electrical equipment for single-phese power will be 
15 per cent. over the corresponding polyphase equipment with the 
same output and starting torque. 

А comparison of the phase converter with a motor-generator set 
of corresponding capacity gives another illustration of the merita 
of the system. The single phase capacity of the converter corres- 
ponds to the input of one phase of the motor, or one-half of the total 
output, whereas the single-phase motor for a motor-generator set 
must have the full capacity of the equipment. Thus, the total 
aggregate capzcity of the motors and generators for the motor- 
generator sets is four times as many kilowatta as the phase converter 
for the same power in the driving motors. On general principles 
it should, therefore, be expected that the weight of the motor- 
generator set would be four times as great as the weight of the phase 
converter. The figures available for the case under consideration 
indicate that the ratio would be even a little higher, or about 4:5 
times, because the phase converter is favoured by the very simple 
squirrel-cage construction. 

The converter being of the high-speed type designed for maximum 
efficiency of the material, it will also have a high electrical efficiency. 
The estimated efficiency in the instance given is between 96 per cent. 
and 97 per cent. The wattless current absorbed by the converter 
is also correspondingly small, and the power factor of the com- 
bination can be expected to be considerably higher than the one 
shown in the tests described, particularly when 25 cycles are used 
instead of 60 cycles. The efficiency of the converter indicated above 
is an inherent characteristic of the machine, whereas the exact 
figures for power factor can be given only in combination with the 
particular motors that may be used. 

In all that has been said and written about systems for power 
distribution, the expression ''single-phase " has invariably been 
associated with commutator motors. It might, therefore, throw 
some more light upon the subject to consider that the possibilities 
of the induction motor for single-phese power are far from exhausted, 
although they have for a number of vears been almost neglected or 
disregarded. Realising that polyphase induction motors are by 
far the most economical form of power equipment, and that an 
addition of 15 per cent. to the weight of the electrical equipment 
will adapt the same for single-phase power with the same output 
and starting torque, the subject might be reopened for serious 


consideration. 


THE OPENING UP OF THE AMAZON DISTRICT BY 
WIRELESS TELEGRAPHY BETWEEN PARA AND LIMA. 


ВУ Е. REINHARD. 
(Concluded from page 343.) 


Other very great difficulties were caused by the heavy atmo- 
spheric disturbances that occur in that tropical climate. 
Statistics and observations taken over the greater part of the 
year showed with some clearness the periodical recurrence of 
the phenomena and their dependence upon the day, the month 
and the time of year. Of all known means which were tried 
to prevent these disturbances having any influence on the 
wireless receiver the best seemed to be to couple the antenna 
as loosely as possible with the receiving circuit and to combine 
with 1t the least possible inductance and the greatest possible 
capacity in the earth condenser. In the same way it was found 
that short waves could be received at times when signals of 
longer wave-length could not be deciphered from the disturb- 
ances. Every other method of getting rid of the atmospheric 
disturbances gave no satisfactory result, and the connection 
of an artificial damping in the antenna especially only had the 
result of imposing an equal weakening on both the receiving 
and disturbing intensities. 

Naturally loose coupling was no universal panacea for the 
removal of atmospheric disturbances from the receiving circuit ; 
however, it gave satisfactory results the greater the residue 
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of the receiving intensity. The effect of lightning discharges, When the first two stations were finished no considerable 
which set the antenna in oscillation even when they were very | increase in the speed of transmitting telegraphic news between 
distant, owing to impact excitation, could not be got rid of | Iquitos and Lima was obtained over the forest region on 
altogether, but only reduced in inteusit y. account of the cable connection via Iquitos, Manaos, Para, 

Panama, Colon and Lima, while the distance from Masisea to 
Iquitos could not be covered by steamer in less than 10 days 
going up stream and five days coming down stream. һай, 


Fig. 8.—THE SENDING APPARATUS AT IQUITOS. 


however, one result in that it solved for the first time the 
problem of transmitting wireless telegraphy over forests. 
As time went on, however, further advances were made as 
Rid. zs ELERDNEENGS Tov regards the commercial part of the business. At first com- 
blc E E ÉL munication could only be kept up between the two stations 
During the month's preliminary testing an average of 1,200 during the dry season, when alone the regular services of 
Words were sent daily from each station * that: is; double the | 3Stcamers were available. The travellers and merchants, how- 
number of words requ'red by the Government. In spite of 


Fic. 7.—Тне Боот or THE Tower AT IQUITOS. Fic. 9.—THE RECEIVING APPARATUS АТ IQUITOS. 


the fact that paraffin oil costs 4 marks per litre (188. per | ever, worked the news service in connection with the arrival and 
ron) in that district, the cost per word was not higher than | departure of the steamers, and could in this way make their 


demands for cattle in advance by means of wireless telegraphy, 
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whilst formerly the produce had to wait at one or other of the 


places until there was an opportunity of transhipping them. 
The settlers, too, soon took part at various points, and ordered 


their requirements from Masisea, where one or two steamers 
call every week, thus avoiding the dangers and expense of 
transporting goods along the road. be » ^| 

». Owing to the results obtained with these two stations, the 
Peruvian Government commissioned the Telefunken Company 
in 1907 to connect Masisea with Iquitos by means of wireless 
telegraphy. Though it would have been possible by installing 
a more powerful station at Bermudez to traverse the whole 
region from tliis place to Iquitos direct, it seemed better to the 
Government that relay stations should be erected in order 
that the valleys of the Ucavli and the Amazon lying between 
should be given communication facilities. Рог this purpose 
the settlements of Requena and Orellana were chosen as places 
for relay stations, as at these points the merchants were con- 
centrated, and here the products of the high quality rubber 
trees in the neighbourhood were sent. 

The three new stations at Orellana, Requena and Iquitos 
differed considerably in their construction from the two 
experimental] stations, as advantage was taken of the ex- 
perience gained with the older stations in erecting them. They 
were each provided with a simple lattice mast 60 metres 
(196 ft.) high (Fig. 6). Each carried an extensive umbrella- 
shaped antenna. In order to avoid the heavy bending stress 
of the tower on the foundation, the foot of the tower was made 
hemispherical, as shown in Fig. 7. This foot rested on a 
similarly shaped platform connected with the main founda- 
tion, while the vertical position was maintained by three heavy 
Iron guy wires connected to three solid foundation blocks. The 
tower with the antenna was insulated from earth by means of 
a large specially prepared marble base, while in the older 
stations only the antenna was so insulated, the tower itself 
being earthed. The fundamental wave length of the umbrella- 
shaped network was 1,700 metres, its capacity being 
about 11,000 ст. The generating equipment as well as the 
seuding aud receiving apparatus are shown in Figs. 8 and 9. 
In order to obfain as great independence and freedom from 
disturbances as possible each station was so designed as to be 
capable of working at several wave-lengths. 

The erection of the three stations, on account of the greatly 
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improved means of transport, the ease in obtaining labour and 
material, and the much more pleasant climatic conditions, was 


carried out т five months. 
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Fic. 11.—Front View or SWITCHBOARD oF SENDING PLANT АТ Lima 
STATION, 
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Considerable improvemen.s made it possible to double the | cantile life will be set-up at these places whose existence will 
range of these five stations, so that it is possible at the present 


time to transmit from one station to the next but one, the 


depend on their easy connection with Iquitos. 
| With the completion of the telegraphic connection between 
Iquitos and Lima there still exists, however, the 
disadvantage inseparable from the overhead line 
between Bermudez and Lima. 

Although energetic measures have been under- 
taken to avoid delay in the telegraph service over 
this section, all efforts are of no avail in the rainy 
season. If the line breaks down, for some days 
the telegrams are delayed at Bermudez. For this 
reason the Peruvian Government have decided 
that the overhead line shall be removed altogether 
from the forest region, and the distribution of 

news between Lima and Iquitos shall be carried 
out entirely by means of wireless stations. 

The Telefunken Company, whose equipment 
has worked admirably under the most extra- 
ordinarily severe conditions, has, by resolution in 
Congress, been entrusted with the erection of a 
high power station at Lima, while the station at 
Iquitos will also be rendered more powerful 
in order that attempts may be made to 
establish direct communication between these two 
places. 

To do this is the greatest problem with which 
wireless telegraphy has yet been faced, as it predi- 
cates the connection of two towns separated by 
more than 1,500 km. (932 miles) of tropical forest 
region, while one of the places lies directly under 
the Cordilleras, a range of mountains from 5,000 ft. 
to 6,000 ft. high. The contract has already been 
signed and thelwork will begin at the end of the 
present year. Negotiations are at the present time 
in progress between the Peruvian and Brazilian 
Governments to extend the Lima and Iquitos line 
to Manaos, so that telegraphic communication 
may be established between the east and west 
coasts of South America through the Amazon 
region by means of the submarine cable which 
is already laid between Manaos and Para. How- 
ever, as mentioned above, this cable is always 


| | | becoming defective. More efficient telegraphic 
intermediate station being cut out. That is, a telegram from | connection between Manaos and Para is of special impor- 


Iquitos to Bermudez has only to be re-telegraphed at Orellana. | tance to the people connected with the rubber irdustry 
While the earlier telegrams from Lima to Iquitos tcok at | in the Amazon region ; means for obtaining it has been under 


least 20 days when sent through the forest district via Ber- | consideration for several years. thus making the service inde- 
mudez, and 30 days or more in the opposite direction, 


it is now possible to send a message and obtain a 
‚ reply between these two places in а few hours. At 

a special test made in the presence of the President 
of the Republic, a wireless telegraph message was sent 
frem Iquitos to Bermudez partly via 800 km. of over- 
‚ head line in eight minutes, and arrived at its destina- 

tion in one hour after passing through six relay 
stat:ons. 

Such an improvement in the new service is not 
without influence upon the commercial arrangements 
between the coast and Iquitos, where numerous 
agents of European firms are established.: | К} 

Messages to Europe will in the future be sent via 
Lima, especially as the cost per word is less than 
when they are sent via Manaos and Para. While 
formerly there was no bank at Iquitos, there is at 
the present time an English, a Peruvian and a 
German one, and quotations are received dailv, 
so that a firmly established merchants’ centre is 
now in being. The steamers which run up and 
down the Amazon are able to distribute the Fic. 13.— RECEIVER FOR THE TROPICS 
prices and market variations at the various inter- Mp v | 


Fic. 12.—ViEgw OF THE SENDING PLANT BEHIND THE SWITCHBOARD. 


о os and otherwise to meet the requirc.nents of | pendent of this cable. With this erd in view, an American 
e district. 


EE EE | company—the Amazon Wireless Telegraph & Telephone Co.— 
The wireless connection in the Amazon region is not without 


T. | obtained а concession for the erection of а wireless system 
influence on the development of single villages. Soon а mer- | between the two towns. This company has been trying for 
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purpose a series of tests devised with the object of bringing out some 
fundamental point, or an experiment on a piece of apparatus spe- 
cially designed to emphasise a particular phenomenon, is the best 
means for instruction. Besides giving knowledge of machines, it is 
essential that the laboratory tests should give a knowledge of the 
quslities of the materials used in engineering construction, of the 
conductivity of metals, of the insulating qualities of materials, and of 
their power to resist strain, of the magnetic qualities of iron, and of 
the laws of temperature rise in simp!e cases. Besides this, the cati- 
bration and testing of instruments (2nd the accuracy of observation 
attained by tests of this kind of work is of fundamental value) 
forms an important part of the tra‘ning which the laboratory should 
afford. 

There has been, and still із, а great tendency in the equipment of 
laboratories to standardise the arrangements adopted. То a certain 
extent this is almost a necessity, since the apparatus and machinery 
required for simple tests is bound to be very similar, and the nature 
of the tests can hardly vary to any great extent if they are to illus- 
trate the same laws. In the higher branches of training there would 
seem to be much less reason for any great similarity bet ween labora- 
tories. The field of knowledge which can be covered by the student 
when his studies are more specialised is necessarily smaller, the total 
amount of time available for instruction is comparatively short, and 
even if it were possible for him to spend a longer time at his training 
it seems very doubtful whether any advantage would be really gained 
by him. This being so, it would appear that the most desirable 
course to adopt would be to restrict the provision of machinery and 
apparatus in any given laboratory to the branches of electrical 
engineering in which the professor and his staff are most intimately 
concerned. As a matter of fact this is precisely what has happened, 
and what is bound to happen, in laboratory equipment, and it is the 
course which is most likely to be useful in providing engineering 
education for all the types of citizen that may require it. It would 
be most unfortunate if all laboratories outside a certain institution 
were to concern themselves with the training of engineers up to the 
point at which they begin to do really interesting work, and that they 
should then be transplanted to a central college where all advanced 
work and research work was to be undertaken. If such a co- 
ordination were proposed to be carried out (and it 18 not in the author's 
view at all а feasible proposition) it would, from the point of view 
of the laboratory training, be much better if the preliminary training 
were all given in a central institution and that, after the first two 
years of preliminary training had been received, the students should 
then be drafted off to the laboratories which were best adapted to 
provide a training in that branch of engineering which they were 
anxious to follow. With things as they are, of course, such a pro- 
posal is altogether out of thequestion; all laboratories are now pro- 
vided more or less completely with the material necessary for giving 
a good preliminary training; it is to be hoped that unnecessary 
duplication may be avoided in the further provision that has to be 
made to meet the requirements which modern developmenta have 


rendered necessary. 


several years to establish this wireless connection, but по 
attempts have so far been successful. Lengthy and extensive 
tests have been made of two American systems without good 
communication having been obtained. The Amazon Company 
did not, however, lose heart, but in 1910 opened negotiations 
with the Telefunken Company. The latter at once agreed to 
establish communication between Para and Manaos. In 
February, 1911, communication was opened between Para 
and Santarem, and this was successful even during the most 
unfavourable time of the year. Manaos was connected to the 
system at the beginning of June, 1911, and direct communica- 
tion is now established between this town and Para without 
the intervention of Santarem. Further, Iquitos can also be 
connected to Para, so that Peruvian stations will all be inter- 
connected, and it will be possible in the future to send wireless 
telegrams between Para and Lima over 4,000 km. (2480 miles) of 
land (Fig. 10). 

The stations most recently erected and those which are being 
built are naturally much more complete than the first five 
Peruvian stations. The quenched spark Telefunken system 
is used as it gives a high efficiency, a more extended electrical 
and acoustic selectivity and much greater independence from 
atmospheric influences, and is, therefore, specially suitable for 
dealing with the problems present in Peru. At the same time, 
attention has been paid to all the points connected with the 
construction of the apparatus, the insulation, the number of 
machines and their tuning to the most suitable wave-length, 
all of which have been discovered from tests and observations 
made under the most difficult conditions at the stations in the 
forest during the past five years. The plant is shown in 
Figs. 11 to 13. 

А further connection with the interior of North Brazil will 
be made by the erection in the Acre region by the Telefunken 
Company of several stations to the order of the Brazilian 
Central Governments for connecting the principal towns. The 
engineers who are to erect these stations are already on the 

‘way, the towns chosen being Rio Branco, Scruma, Madureiro 
and Cruzeirodolul. | 

In a short time, therefore, the Amazon region will contain 
an extensive network of Telefunken stations, whose great 
power will enable them to get into communication with the 
remotest corner of this unexplored region. They will also act 
as the forerunner of the new era which yill lead to the 
opening up of the region and the establishment there of mer- 


cantile centres. 


THE FUNCTION OF THE LABORATORY IN THE TRAIN- 
ING OF AN ENGINEER, WITH A SHORT ACCOUNT OF 
SOME NEW LABORATORY EQUIPMENT.* 


BY PROF. E. W. MARCHANT, D.SC. 


The chief functions of any scientitic laboratory are: (1) To teach 
the art of deduction from scientific experiment. (2) To give а 
practical knowledge of the operation of the machines with which 
the laboratory is intended to deal. There can he no doubt that the 
type of laboratory in which the student does nothing but make 
observations is of very little value. It is not necessary that the 
machinery used should be of great size. For most purposes a ma- 
chine of 10 to 15 н.р. із sufficient, and there is a further advantage 
in the use of small machines, in that the student can be given а 
freer hand in making the necessary connections and arranging the 
testing appliances. 

The advantage of carrying out one or two tests outside the 
laboratory under ordinary practical conditions is very great, and it 
would be of assistanceif engineers would give even greater facilities 
than they have done in the past for students to gain this very 
valuable experience. One is aware of the natural objection that may 
be felt to students being present at official trials, but there are many 
observations that have to be made in a trial, which the student can 
‘make as well as, if not better than, the ordinary assistant, and the 
practical advantage he gains is very great. The laboratory's main 
object is to give knowledge of fundamental principles, and for this 


* Abstract of a Paper read at a joint meeting of the Liverpool Engi- 
neering Society and the Manchester Section of the Institution of Electrical 


Engineers. 


The chief argument that has been used against specialisation is 


that the engineer does not know what he will have to do subsequently. 


A distinguished schoolmaster once said to the author. “ If I were in 


a motor car that was running away downhill, my one prayer would 


be that the chauffeur should have been taught Latin." Гат not 
prepared to agree with this dictum, but it emphasises the point that 
the primary object of engineering education is education, and that 

good education is a far more important thing than the acquisition of ` 
& knowledge of facts. Although the laboratory is fundamental as 
far as the training of an engineer 18 concerned, it may be well to 
define some of its limitations. The work of an engineer, aa distin- 


guished from that of a test-room assistant, is primarily the design of a 


machine, or а transmission line, or à power station, or of some other 
engineering structure. That is, his work is constructive and not 
analytical, The training which the laboratory gives is mainly in 
methods of analysis, and it is a matter for discussion as to how much 
of a student’s time should be spent in work of this kind and how much 
in the constructive design which it will be his main business to 
achieve in his subsequent career. There is no question that the 
training now given in laboratories is adequate as far as practical 
requirements are concerned, for it is the practice of some works to 
employ college-trained men in their test rooms almost exclusively, 
and to take them direct from college to do this work. The main 
object of а college course is not, however, to turn out men of this 
type, but rather engineers who shall be responsible for new works of 
construction. It is, of course, impossible for a college (and no college 
has, with possibly one exception, attempted) to produce a fully 
trained and qualified engineer. The practical training under com- 
mercial conditions, the knowledge of men, and of the economic 
possibilities of a works can only be gained by practical experience in 
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works, and it is one of the drawbacks of design work undertaken at 
colleges that the student has not, аз a rule, got the kind of knowledge 
it is essential for him to heve if he is to make г successful design. It 
is a notable fact that, at Cornell University, where design classes 
were part of the college course some years гро, these cou:s^s have now 
been replaced by analytical courses, in which actu»! mzchinos, the 
operation of which is known, are analysed and their performance 
predicted from the figures aveilable for the mzteris! of which they 
аге made. At the same time, a well supervised drawing office, under 
the direction of a thoroughly qualified teacher, is спе of the mcst 
successful mesns of cducating га engineer that can be devised, end 
the difficulties met with in practice in obtaining the desired results 
ere ditficulties which are not inherent in the system, but are difticul- 
(128 which shou!d ezsily be overcome under proper ccnditions. 

One of the mcst valuable uses to which a laboratory сап Бе put 
is for research. This work shou'd be regarded zs one of the mest 
importent parts of the training of en engincer, beceuse it teeches him 
better then envthing cls2 the art of deduction from experiment and 
the art of observation. "Ihe precision and eccuracy necessary to 
investigeste a new phenomenon is far greater than is required in the 
сгзе of tests which are being repeated and of which the main results 
ere known. И is difficult. in most laboratories, to carry on research 
work ona very large sesle, but there is no resson why work donc with 
small machines ата зтТаргато ая should not prove аз valuable as 
that which hes been carried out with larger ptent. 

In mest eases it is the carrving-out of the work that is of the 
greatest velue, and not the result. A great meny Papers are published 
of very problometice! valuo, but in so far as these represent ап honest 
сто et Investig stion.in somo subjects they ere good, though some 
GUesticn may, perhsps. be тей? ^s to the advissbitity of publishing 
the result {н extenso, Resssre, < ork gives a student contidence in 
his metheds, it emphosi es the necessity of thinking cut each step in 
on investigetion, it gives him useful training in designing end con- 
structing гпу 2ppsratus or mechine he may require for his tests, 
ond it gives to the teecher a better indication than envthing else б: 
to the re»! quelitics of the student and the likelihced of his becoming 
à suecossful engineer. The research of the leboretory is; of course, 
mainly in engineering science, thet is, it deals with principles rather 
than preetice, but the work of the engineer who is designing a new 
station, or working out the details of à new machine, is doing en- 
gincering research ona larger seste, what one may eetl engineering ” 
ёз distinguished from engineering science. That is the true work of 
the engineer. and if colleges will turn out men who will ultimately 
take their place in lerge undertakings end become responsible for 
these large sca!e developments, they ennot do more to justify their 
existence. The author believes there is no form of treining which 
tends to develop cep.city for this kind of work better thon research 
In engineering science. The essentia! qualities such è men shou'd 
possess are developed more directly by independent. investigation 
along new lines then by any other kind of laboratory practice. When 
the training ef the laboretory is amp'ified and comp'eted by ex- 
perience im actual! construction and by the practice! engineering 
knowledge which ean be gained only by experience, the best type 
of engineer will be produced. | 

It is hoped that it may be of usc to give an account of some new 
sets of rather special construction that have recently been installed 
in Liverpool, with a view to facilitating tests on certzin types cf 
electrical machinery. One of the most useful of these is è set de- 
signed specially for testing induction motors, It consists of two 
6 kw., 120-volt direct-current dynamos, running normally at 1.500 
revs. per min., but designed so as to be capable of operation at 3.000 
revs. per min. These form the two centre machines of the set. The 
two induction motors are each 4 pole, and designed for 3.phese 
current at à frequency of 50. One of the machines is built with a 
squirrel cage rotor and the other with a wound rotor. and is provided 
with slip rings. This rotor is wound so that when the set is running 
at 750 revs. por min., the P.D. between the phases is 100 volts, i.e., 
half the potential difference for which the stators are designed when 
supplied with current at a frequency of 50. This pressure can be 
applied to the stator of the other motor and thus cascade running can 
be demonstrated, and the improved starting torque and low-power 
factor of motors working under this condition, illustrated. The two 
inner machines can be run as a balancer cn the 230 volt mains to give 
a supply to the laboratory at 115 volts, or they may be used separ- 
ately as generators so as to form a load for the induction motors when 
they are to run on load for an efficiercy test or heat run. 


. Another set of special interest is в 3-phase rotary converter. This 
machine is designed to run on a 460-volt direct-current circuit, and, 
to avoid risk of racing, a weakly saturated direct current dynamo is 
direct coupled to the shaft to serve as an exciter. In addition to 
these special sets, a motor generator of 30 kw. сарсейу has been 
installed for the supply of power to the 3-phase motors, and a single- 
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phase motor generator of rather special construction has been de. 
signed for the laboratory by Mr. Catterson-Smith. This set has a 
single-phase alternator having a full load power of 20 k.v.a. at 200 
volts and = frequency of 25, and a power factor of 0-8. "The fre- 
quency сап be adjusted to any value between 15 and 50 by shunt and 
Series rcgulation of the variable speed driving motor, which is con- 
nected to the 460-volt direct-current mains. The 4-pole motor is 
fitted with commutaticn poles, end 2!so with 2 compensating winding 
in slots in the main pole stampings, and is probably the first of thia 
type to be installed in a testing leboretory. A noticeable feature of 
this machine is the sma!] amount of copper on the commutation poles 
owing to the presence of the compenseting windings. On account of 
the high speed of the set, viz., 1,500 revs. per min., the construction 
is on the lines of turbine machinery. The alternator is fitted with a 
cyiindrical 4-pole rotor with distributed fie'd windings giving a field 
approximating clcsely to sinusoidel form, end this, combined with 
the fect thet the stator winding is itself distributed in six slots per 
pole per phase. results in ап almest perfectly sinusvide! E.M.F. wave 
form. This type of field has the particular edventege that it does 
not suffer appreciable distortion from armature reaction on inductive 
Icads. 

Owing to the distribution cf both stator end rctor windings and 
the censequent с!сзе approximetion of both fie!ds to sinusoidal form, 
the effect of the cross field due to reaction on load is to add an E.M.F. 
of sinusoide! form to the mein E.M.F., and thus èn alternation takes 
place in the phase but not in the foin of the E. M.F. wave. The air- 
дер is only г, ат. which, zs the rotor diameter is 18 in., is very 
much less then wou'd be used in the case of a ss!ient pole machine. 
Соса reguleticn, however, is obteined by high szturation of the rotor 
teeth; this itse'f has adventoge thet it increases the available space 
for field copper which in ev:indtice! s'ot-wound rotors cen carry twice 
га meny empere-turns per square inch of section zs in wound coils 
2i in. m thickness, In zddition to its ordinerv duty the alternator 
is intendcd for gcnere! altcinating current testing where a constant 
P.D. weve-form between no le: d end heavy inductive loads is re- 
quired, the departure from sine form being spccificd not to exceed 
о per cent. 2t спу port at no load. The stator slots are open type 
with wocden wedges, and there are thrce empty slots for every six 
filld. The rotor slots сте cpen typo numbering six per pole, closed 
with gunmetal wedges ] in. thick which Бо the winding in plece, 
end es they are 21 short-circuitcd tcgether by the laminations. they 
form zn cffcetive squirrel-eege amortisseur, the орјсе of which is 
to prevent the heavy double frequency mein Нах pulsaticn which is 
often so troublesome in single-phose mechincs. The wedges are 
errangid so that they mèy be driven cut end rep'eced by deep исп 
wedges, &e., in order thst data rege ding these pulssticns may be 
obtained. The fie'd coils ere supported cutside the stets by heavy 
gunmetal! hubs end end covers, which may be seen in Fig. 5. A direct 
ccup'ed 4-pole exciter supp'ies the alternator normelly at 110 volts. 
It is designed with è highly saturatcd magnetie circuit in order thet it 
тау Cperate satisfactorily os a se!f-exciting machine over the whole 
speed range of the set. i.e.. 450 to 1.500 revs. per min. Each machine 
in the set has two bearings, end шау therefore be tun scparetely for 
experimenta! рш рсяеѕ by removing the coupling bolts гла distance 
pieces. The switchgear ecnsists of ix combined starter сла regulator, 
designed for full current continuous reting, in which the starting lever 
шоу be left cn any notch; the motor fie'd regulator is fitted with an 
autc matic switch which cuts out al] the shunt resistence at starting, 
and so avoids accidental stzrting on a weak ticld. Beth the alterna- 
tor and cxeiter are fitted with ficld regulators having an extensive 
ronge. This gear, together with a circuit-breaker, switches and 
instruments, gives а complete and simple control. 


THE RELIABILITY OF ELECTRIC FURNACES FOR 
COMMERCIAL WORK.* 


BY F. T. SNYDER. 


As the Siemens electrie steel furnace was the first practical electric 
steel furnace. so now it bids fair to be also the furnace to be used in 
the greetest numbers. It is characteristic of the electric furnace 
that it is reliable in smell units, and it is in this direction that the 
future is tending towzrds tho making of steel castings by many of 
the grey-iron foundries, and the making of their own steel castings 
by many of the larger users. In these smell insta!letions the sim- 
p-icity end reliability of the Siemens electric steel furnace will be 
importent. With proper engineering, this single-electrcde type 
of steel furnace can be built reliably up to 500 kw., or suitable for 


* Abstract of a Paper read before th» Ameriean Electrochemical 
Society. 
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a production of 250 tons of steel per month with continuous opera-. 


tion. In point of numbers, many more than a majority of com- 
mercial installations will be below this tonnage. 

That the electric steel furnace is reliable commercially is emphe- 
sised by the growth of those p!ants in Europe thet are making electric 
steel exclusively. And, beyond steel making, the electric furnace 
has been commercially reliable so long in the aluminium industry 
that the generel petents have run out. The commercial reliability 
of the electric furnace in the manufacture of carbide has for years 
been in evidence with each user of acetylene light. Less widely 
known, but commercially profitable, has been the electric furnace 
manufacture of carbon-bisulphide, of phosphorus, of graphite, of 
abrasives, of magnesium for flashlights, of ferro-allovs for steel 
refining, end in the last few years we have seen the reliability of 
electric furnace operations pledged in the investments of the millions 
of dollars that ere going into the construction of huge electric 
furnace plants for the production of fertilisers. And it is the com- 
mercial reliability of these older electric furnace applications that 
is the foundation of the reliability of the newer application of the 
electric furnace to steel. In them was developed the demand for 
electrcdes which justified the building of electrode factories that now 
are available for steel furnaces. In them was developed the special 
engineering ability to hand!e the large electric currents of furnace 
work. They hed their p2rt in the demand for electric current at 
lower and lower cost. It is these things that have given the Siemens 
electric steel furnace of 30 years ago—a technical curiosity then— 
its standing to-day as 2 reliable industrial tool. ь 

Technica!ly, reli&biity is а matter of apparatus and men and 
supplies. In the Unitcd States the shortage of skilled furnace men 
has thrown more of the burden on the apparatus, and has directed 
American electric steel furnace design toward inherent self-regulation. 
Furnace detail thet works very well in Europe with the skilled help 
available there have to be designed in the United States to work 
with the help thet can be had. This inherent reliability cen now be 
carried to an extent thet permits a steel melter to be taken from г, 
crucible or open-hearth furnace and put on en electric steel furnace 
with the assurence that within a week he can be making saleable 
steel regularly. This dces not mean meking en electricien of him. 
Actually, he knows no more of electricity than he knew of the kinetic 
theory of gases in his cpen-hearth work, but he does know that when 
the wattmeter needle is in a certain position he Ваз а supply of heat 
in his furnace, and high temperature heat at that, and heat that, 
hot as it may be, wi!l not burn his steel. 

But a reliable furnace and reliable supplies and reliable melters 
are not all that are concerned in the commercial reliability of electric 
steel. The stcel prcduced is different from crucible stecl. It is 
different from open-hearth steel. If it werenot different theelectric 
furnace would not Le used. It is true that under favouruble con- 
ditions steel can be made cheaper with an electric furnece than in 
other ways, but the fundamental reason that is assisting electric 
furnace construction is that the steel is better. Being better means 
differing chemically, differing physically from the steels of the other 
furnaces, and this difference chemically and physically must be 
reckoned with in the subsequent processes the steel goes through. 
In the foundry the moulding must be done for this new materiel. 
lt is freer from gases. It usually is hotter. The tendency is to 
lower the carbon for the same tensile strength, and this makes it set 
at а higher temperature. The improved elimination of phosphorus 
and sulphur tend in the same direction. In the forge and rolls, 
electric steel shows its edditional strength and toughness. It must 
be handled from the point of view of its characteristics. It is a 
mistake simply to consider the electric steel furnace es г substitute 
for some other kind of a melting furnace. Its introduction can be 
counted on to mean changes of method in manufacturing processes, 
and unless this is clearly recognised there will be disappointment, and 
the reputation of the electric furnace for reliability will suffer. 

From & still narrower technical point of view, reliability means 
freedom from actual breakdown, from the enforced necessity of 
change in construction and the consequent loss of time and pro- 
ductive capacity. As to this, electric furnace design is now on an 


engineering basis. Dependence on experiment is now а matter of 


volition on the part of the investor. It is no longer a necessity. As 
à piece of engineering apparatus, an electric furnace can now be 
more closely designed to meet narrow specified operating conditions 
than can an open-hearth furnace. In a recent instance, an electric 
furnace and a small open hearth were installed side by side in a new 
steel casting shop. The open hearth gave trouble, and has been 
replaced by a better design. Тһе electric furnace, although not of 
most modern design, has operated without need of alteration. The 
details in which an electric furnace differs from established open- 
hearth practice, the electrode holders, the electrical regulation, the 
contacta with the bath of steel, are now rugged end simple. Elec. 


goes. 


in the extensions. 
dition of reliability that is worth recording. 


original equipment was stil] in use. 
State, has been operated since its installation by Chinese labour 


under à white superintendent, and neither the superintendent nor 


end voltmeters. 


country. 


trcde holders are in evidence thet operate with less than one hour's 
lost time in 100 heets. Recently the Author has had oceesion to 


excmine cercfully in detail the condition of e plant using electric 
furnaces exclusively, that started operation on a commercial scc 


in the summer of 1907, which is quite aged as electric furnace design 
It was proposed to double the size of the unit and to increase 
the size of this plant five-fold, and the examination was made to 


determine from the condition of the plant and the operating history 


what changes in the origine] design could with advantage be made 
Incidentally, the examination disclosed a con- 
Substentially all of the 


The plant, which is in a Western 


the Chinamen knew more of electricity then is involved in the 


opening and closing of circuit-breakers and the reading of ammeters 


One of the power transformers had been replaced, 
but it was learned efter its removal that the trouble was an abradcd 


spot оп a terminal that could have been readily repaired on а Sunde y 


et the plant. 
interest in showing on many of its operating records a heat develop- 


ment efficiency of over 90 per cent. 
of the energy delivered to the plant by the high-tension mains, over 


90 per cent. is transferred to the material under treatment. 


This particular p!ant, while not a steel plant, is cf 


That is, of the heat equivalent 


It is to be expected that the success of this new and flexible tool 


of industry will lead to over-enthusiasm апа its application in wrong 
ways and in wrong pleces, and that its failure as a panacea for 
troubles it hes properly nothing to do with will bring set-backs. But 
at the back of its present success is the cause of that success—tho 
stecdily lowering cost of electric current. 
furnace of Siemens worked 28 an apparatus. 
cost of current dropped below the figure at which the electric furnace 
was commercielly reliable in this country that its industrial applicz.- 
tion begen and its engineering employment developed. Thi: 
decrease in the cost of electricity is still going on, end es it goes cn 
it brings a greater end greater motive force to bear on the installct:on 
of electric furnaces. 
in general, but fortunetely for the electric furnace, the cost of fucl 
for direct and gaseous heat is slowly but steadily rising. 


Thirty years ago tho 
It was not until the 


At the same time, unfortunately for industry 


Summed up more briefly, the facts that an investigator of electri: 


furnace results may expect to find are :— 


1. That the electric furnace itsclf hes passed from the field of 


experiment to that of engineering, but that the fields of manufacture 


using the electric furnace products ere still experimental. 
2. That the electric furnzce is technically reliable, and will operate 


continuously with the men and supplies that ere evailable in this 


That tho details are simple and rugged, and that the 
inherent regulating powers can be meade such оз to bring it well 


within the ability of usual plant labour. 
3. That the electric furnzce is cammerciallv reliable. That when 


installed with the seme business care and adeptation to conditions 


that should be used with other furnaces, it will earn a profit on the 


investment, and a profit that is larger than the normal manufacturing 
profit in proportion as the field is newer and more open. 


THE CALCULATION OF SHUNT FIELD COILS. 
BY F. Т. CHAPMAN, B.SC. 
Summary.—Tae author gives a method of calculating the winding of 
the field coils when it is necessary to make use of two different sizes of wite 
to obtain the required result. 


In calculating shunt field coils for electric machines it is 
frequently necessary to make use in each coil of two wires of 
different sizes in order to obtain the correct number of ampere- 
turns. I give below a method, which I have found useful in 
practice, for computing the proportions in which these wires 
are to be combined in any given case. The necessity for this 
procedure arises mostly in the case of motors which are to 
operate without a field rheostat, and whose field coils must 
produce a pre-determined number of amperc-turns within a 
few per cent. Further, the manufacturer can only keep in 
stock a limited number of standard sizes of wire, and it often 
happens that none of these taken alone would be suitable. 

In the first place, the winding must contain such a quantity 
of wire that the cooling surface is adequate for the number of 
watts expended, having regard to the rise in temperature 
specified and to the cooling facilities which will be available 


under working conditions, . 


| 
! 


po 7 


In standard machines the depth of winding which will be 
necessary in any given case is readily determined from past 
experience, and in other cases the proportions of the coils are 
obtained by well-known methods. 

The length of a mean turn of th» winding (1) сап now 
be calculated; for ordinary types of coil | —1,-- D, where 
l,—fength of a turn round the periphery of th» former, and D 
is the depth of the winding. 

In the second place, the size of the wire must be such that the 
winding produces th? required number of ampere-turns when 
the working voltage is applied to it. The sectional area of the 
wire which meets this condition is determined from th» usual 
formula— 

lx AT. хр 
а= yo 


l| —length of a mean turn, аз above. 
АТ. —ampere-turns required in one coil. 
p- volume resistivity of th» wire employed at 
the working temperature. 
V — working P.D. across one coil. 
For the two nearest stock wires respectively let — 
a, and а, be the sectional areas, 
N, and N, the number of turns, 
H, and H, the number of layers, 
n, and n, th» number of turns per layer, 
1, and 1, the length of a mean turn, | 
d, and d, the diameters of the wires when insulated. 
If the coil is to give the correct number of ampere-turns the 
average resistance of а turn must be equal to that of a turn 
whose length is l and whose sectional area is а. This requires 
that— 


(1) 


where 


IN ENa) NA, NA. 2 


— 


a а, а, 
‚ The true value of the mean length of a turn is— | 
Nil, Nil, 
Ni +N, © 


which will differ from [ more and more as the difference between 
a, and а, increases. In practical cases, however, the difference 
is sufficiently small to be neglected, and we can write— 
UN, +N.) E NUI + М, 
во that equation (2) becomes— 
№; NU, №, 
а а, d, ' 
Nd, аа-а) 
№, а(а—а) 
Substituting N, = H,n,, and N,=H,n,, 
Ho a а,—а l, 


whence 


Нл, _ | ay у a —a, : l 
п d, 
but n,^ d, 
H, di m 4-9 h . (3) 
H, d, a,'a—a,'l 


Th2 ratio l/l, depends on the relation between D and l, and 
on the proportion of the total depth which is taken up by each 
kind of wire. Th? curves A, В and С in the accompanying 
figure give values of the ratio for such values of D/l; as occur 
in practice, it being assumed there that the wire whose sectional 
area is a, is wound on first. The three curves apply to three 
definite values of the ratio between the depth taken up by the 
first wire (H,d,), and that taken up by the second (H,d,). The 
divergence of the three curves is never great, and from an in- 
spection of the remaining factors in the equation it is possible 
to guess with sufficient accuracy the value of the ratio of depths 
in any case, and by interpolation amongst these curves to find 
the value of I,/l, applicable to it. : 

Further, we have 

Hjid-rH,-D, . .... (4) 


if we assume plain rectangular piling of the wires, as will obtain 
with wires of, say, No. 18 S. W.G. and smaller; while for larger 
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wires, where we get to a certain extent triangular piling, we 
may take 1.41 - | 

| Hd, +Н.а, =1-050 to 110... (4А) 
From equations (3) апа (4) or (4а) Н, апа Н, can be readily 
determined. 

Suppose, for example, the coil is required for а small 460-volt 
four-pole machine, and is to give 2,500 ampere-turns at normal 
temperature, and that І, 18 in., D — 1:25 in. and e=0-00000067 
ohm per inch cube. 

Then 118+ 1-257. —21-9 in., 
2,500 x 21-9 x 0-00000067 
ee ыры dida tdt 
115 
Suppose the nearest wires in stock are Nos. 26 and 24 S.W.G., 


Uu 


= 
са 
“© 


апд =0-00032 sq. in. 


For Curve А.—Н1ф1==0. For Ourve В.—Н141=Нз`?2. For Carve C.—Hed2=0. 


and that а coil be wound up of these, putting on the small wire 
first. We have then— | 
d, — 0-024 in. (bare diameter =0-018 ш.), a, =0-00025 sq. ш. 
d,-0028in.( , ›„ -0022in) a,—0-00038 „ 
H, 0.024 0.00025 0-00006 1, 
H, ^ 0-028 ` 0-00038 ^ 0-00007 ^ 1 
D 129 007. 
„= 18 
l,/l, will be determined from a curve midway between A and 
B, its value being 1-21, whence 1058, Н, =0-58H,. 


From equation (3)— 

H,(0-024 x 0-58 + 0-028) = 1-25. 
H,=30, 
Н, =17-4, say, 18. | 

On the assumption that the axial length of the coil was 
3] in., it would contain about 2,090 turns of No. 26 and 3,000 of 
No. 94. It would have a total resistance of 230 ohms, and the 
watts expended in it would be 57-6. The actual ampere-turns 
would be 2,540. 

The method is applicable strictly only to those coils in which 
all the layers are of the same width, and if used for cases in 
which the layers get narrower towards the outside of the coil, a 
correction must be applied to the value of H,/H, obtained 
from equation (3). In practical cases the correction required 
is a small one, and can be estimated with sufficient accuracy. 

It is of interest to inquire whether the arrangement of the 
larger wire inside and the smaller outside would possess any 
advantage over th» above arrangement. Recalculating our 
example on these lines, we get No. 24, 33 layers, 3,300 turns ; 
No. 26, 13 layers, 1,510 turns; total resistance 217.5 ohms, 
watts expended 61, and ampere-turns 2,540. 

The quantity of wire is not materially different in the two 
cases, but in the second case the finer wire forms a consider- 
ably smaller proportion of the total number of turns than in 
the first, making the coil a little easier to wind. 

When a coil is wound thus in two parts the watts expended 
for a given number of ampere-turns will be a minimum when 


1] 
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the current densities in the two parts are inversely proportional 
The arrangement 


to the corresponding lengths of mean turn. 


approaching this most nearly is the one with the larger wire 
outside, which therefore will give usually the best efficiency. 
This advantage 1s slightly offset by the probability that the 
arrangement with the smaller wire outside т a thinner laver 


will give rise to а lower mean temperature (with the same watts) 


than in the other case. 
With wires smaller than No. 20 S.W.G. the balance of advan- 


{аде may be taken to lie with this latter arrangement, 


PHYSICAL SOCIETY. 


At the Mecting held on November24th at the Imperial College of 


Science, а Paper on 


Spherical Electrodes,” 


was read by Dr. A. RUSSELL. 
The experiments carried out by F. W. Peek (“ Journal " Am. Inst. 


high-pressure conductors, With equal spherical electrodes the electric 
stress between them can easily be computed from known tables. 


When, however, they are unequal the calculation becomes so 
The 


laborious that it is prohibitive to nearly every experimenter, 
Author develops formulie for this case, by means of which, and 


of the formule for the capacity coefficients given in a recent Paper 


to the Society, the calculation is very appreciably shortened. When 
{һә distance between the spheres is very small compared with the 
diameter of cither, the following approximate formula for К, (the 
maximum value of the electric stress) can be used 

Runay (У) 1+(20—а) (Заб) + Hasb) 4 ab; x? (bath), 
where V is the maximum P.D. between the electrodes, x their dis- 
tance apert, а the radius of the smaller and b the radius of the larger 


sphere. In this case a knowledge of the values of the capacity 


coctlicients is not required. 

Mr. E. H. RAYNER stated that the value of Rmax, found by the General 
Electric Co. was 10 per cent. lower than that given. by some experiments 
of his own. 

Prof. C. H. Lers sud thitexperimontilists must try and verify Dr. 
Russell's formula, and asked whether th pres;nec of ions between the 
spheres would alter the value of Rina, appreciably. 

Dr. В. S. Wintows asked how thè maximum stress found by Dr. 
Ваз agreed with the stress required to produce ions. He further 
pointed out that th» sparking potentials were different according as to 
whether the small sph ‘re was positive or negative. 

Mr. APPLEYARD pointed out the simplification of the formula whon 
th» two spheres were equal. 

Mr. W. Берег, observed that now that continuous current at from 
50.000 to 109.0900 volts, with plenty of power behind it. was available in 
London, further experiments on sparking potentials should be made. 

Tao AUTHOR, in reply, stated that he had read Мг. Peek’s Paper, and 
that his results agreed with Whitehead sienic experiments to 2 or 3 per 
cont. With a small Wimshurst machine there was a difference of 3 or 4 por 
cent. in the spirking potential, according to waether the small sphere was 
positive or negative. Whon the small sphere was positive the electric 
strength of th: air was weaker. This difference, he thought, would dis- 
appear if thor» were more power available. 

A Paper on 
* The Cubical Expansion of Fused Silica,” 


was read by Mr. F. J. HARLOW. 

Tn» author describes experiments т which measurements of the 
сие И coefficient of expinsion of fused sities from OC. to 10) C., 
and from 0C. to 184 €C., were mede by tho weight thermometer 


method. — The values) obtained were (927998 х 10-9, and 


oy 1667 x 10-8. The fundamente! coefficient is considerably less 
than thet calculated from previous linear measurements, whereas 
«У q is only slightly less. А low value of the fundamente! cocflicient 
1з to bo expected, sinc? the coeflicient his been shown to chinge sign 
at about —80 C. Observations of the ico-point. before and after 
hosting showed that no permanent charge in the volume of the bulb 


oceurred through heating, thus confirming the utility of fused silica 


for thermometric purposes. 

. Dr. G. W.C. Kaye said that the above results should be useful now that 
mercury in silica thermometers was an accomplished fact, and bid fair 
to revolutionise mercurical thermometry. He pointed out that Mr. 
Harlow's results did not agree with the linear expansion found by 


Chappius, Holborn and Henning or Randall and Scheel. Some pre- 


“The Maximum Value of the Electric Stress between Two Unequal 


of Electrical Engineers, 1911) for the General Electric Company of 
America prove conclusively the value in practical work of a knowledge 
of how tocompute the maximum value of the electric stress between 


liminary results on a silica meter bar at the National Physical Laboratory 
contirmed these other workers. 

The PREsIDENT remarked that he had found that the expansion of 
silica was practically linear with no peculiarities up to 1,400 C., though 
there might be some below O°C. He pointed out that the cubical expan- 
sion might not be three times the linear, since silica could not be perfectly 
annealed. If kept at 9007€. for à considerable time it devitrified. 

The AUTHOR, in reply, said it was quite possible the cubical expansion 
could not be deduced from the linear. He was endeavouring to extend 


his results to a higher temperature. 


A Paper 
* On the Temperature Coefficient of Diffusion ” 


was read Бу Mr. D. Уу. Crack. 

The Paper describes further experiments carried out by the Author 
with an improved form of the apparatus previously described 
(7 Proc." Ph. Noc., XXL. р. 374). by means of which the value of the 
coefficient of diffusion of salts through water can be found at various 
temperatures. 

Special tasks. similar to those already employed, were filled with 
the solution under investigation, and one was suspended from each 


arm of the balance in a large bath of distilled water maintained at 
constant temperatures in a thermostat room. The diffusion tubes of 
both flasks were of equal length. but. their cross-sections differed 


considerably, and а method of differential weighing was used to com- 
pensate for any small changes in temperature. 

From tho rate at which the flasks change in weight the value of the 
coefficient of diffusion of the salts is deduced. Figures are given for 
this value in tlie сазе of KCl and K NO, at various concentrations and 
at different temperatures, and from these figures the temperature 
coefficient of diffusion 13 found, 

Dr. GuirrrTHS remarked that the time taken to attain a steady state 
could be reduced to one-ninth hy filling the tube for two-thirds of its 
length with a solution of two-thirds strength, and filling the remaining 
third with water, and suggested the use of several narrow tubes instead 
of one wide one. He also suggested that the liquids should be sterilised. 


Prof. €. H. Lees said that Dr. Griffiths’ suggestion of using several 


narrow tubes was important. We were much in need of further experi- 


mental data regarding diffusion. 
Mr. H. Вовуз asked whether the apparatus consisted entirely of glass. 


Tho AUTHOR, in reply, attached great importance to Dr. Griffiths sug- 


gestion. Tne apparatus was almost entirely made of glass. 


A Paper on 

«Тһе a-Particles Emitted by the Active Deposits of Thorium and 

Actinium,” 

by Messrs. Е. Marspen and T. Barratt, was read by Mr. T. 
BARRATT. 

* Ina previous Paper (* Proc." Phys Хос. Aug.. 1911) the authors 
showed that if a particles ore counted on a zine sulphide screen 
at а mean rate of 4 per second, thon th» probability of occur- 
renee of è timeinterval of length between ( and £+ ôl is ue в’. This 
formule may be applied to test whether two a- particles are given off 
simultaneously from a disintegrating atom or whether in any source 
of a.p:rticles there exist two successive a-ray products, the latter 
being of short life. 

In the previous Paper uranium and polonium were shown not to 
give such irregularities, and in the present Paper the same result has 
been found for actinium and thorium active deposits, although 
experiments of various investigators pointed to the probability of 
positive results. 

The experiments further suggest a latera! disintegration in thorium 
active deposit, and this is proved to be the case by results which show 
that the two a-ray products in Thor. Act. Dep. (ТВ. С, and C,) do not 
give an equal number of a-perticles when the active deposit is in 
equilibrium, which is required by the ordinary disintegration theory. 
Thus it is concluded thit of tho atoms Th. C, 35 per cent. give rise 
to a-particles of 4-8 ет. range and 65 percent. to a-p2rticlesof 8:5 cm. 
range, with probablv tho intermediate emission of j particle: 
Various cognate questions are also discussed in the Paper. 


A Paper on 
* The Magnetic Transition Temperature of Cementite,"' 


by Messrs. S. W. J. SMITH, W. WHITE and S. ($. BARKER was taken 
аз read. 

The temperature at which cementite (carbide of iron) loses its 
ferro-magnetism is determined suflicient!y accurately for purposes 
of thermo-magnetie analysis, and examples are given to show the 
possibility of using the thermo-magnetic properties of cementite to 
determine whether that substance is present in any iron-carbon alloy. 

Prof. S. P. THowrsoN wrote expressing his interest in the problem 
discussed by the authors, and suggesting that it would be interesting to 
know whether structurally free cementite differed thermomacnetically 


from the cementite extracted from pearlite. 
is, amongst other questions, had been 


The SECRETARY replied that this, 
F 


ae 2. 
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considered. The Paper contained an account (intenti i 

entionally very brief 
of à few only of the ex periments they had made. It was Ua ut 
bering that under ordinary cireumstances two forms of cementite pro- 
bably could not exist in equilibrium with iron except at one particular 
temperature. 


This short test does not of itself tell us how many hours we 
should have had to continue in order sensibly to reach the final 
rise. But this is readily calculated. The time required, in 
fact, to reach within 1 per cent. of the final value will be 6-42 
times the time required to reach the half-value. If, in the 
concrete example given, the time required for the rise of 14 deg. 
were found to be 45 minutes, then in 4 hours 48 minutes the 
final rise of 28 deg. would be sensibly attained—that 18, would 
be attained to within 1 per cent., though theoretically an in- 
finite time 1з required to complete the last percentage of the 
final rise. 


NNNM — ———— ÀQ— 
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HEAT TESTS, OF DYNAMOS. 


BY SILVANUS P. THOMPSON, F.R.S. 


The following is an amplification of remarks made by me at 
the Institution of Electrical Engineers in the discussion of 
Dr. Pohl’s Paper on the standardisation of machines. 

Dr. Pohl had remarked that the usual specification of a six 
hours’ run at full load to ascertain the full temperature rise, 

chile more than sufficient for small machines, is not sufficient 
for large machines and transformers, the temperature of which 
continues to rise for more than six hours. In any case these 
long runs are tedious and expensive. 

It is, however, possible, by a comparatively short run, not 
exceedingly generally 49 minutes, to obtain accurate informa- 
tion as to the final rise of temperature that would be reached 
in an indefinitely prolonged test. The process is quite simple ; 
and it depends upon the principle that if we plot the results of 
the test in a curve, the abscisse of which are the values of the 
time, and the ordinates the values of the rise of temperature 
above that of the surrounding air, the form of the curve (an 
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PRESENT TENDENCIES IN THE DESIGN OF ELEC- 
TRICAL MACHINES.* 


BY B. G. LAMME. 


Broadly speaking. {һе present tendency in the design of electrical 
machinery is toward the greatest possible output at the least expense 
in cost and performance. This is indicated by the use of better 
grades of magnetic material. the increasing use of high heat-resisting 
materials, such as mice, asbestos, &c.. and by inerease in speed 
wherever possible. and by modification in performance characteris- 
tics. where this can be done without increased operating expense. 

As to improved magnetic materials. the use of silicon steel has 
become rather generel in transformers, in order to reduce the iron 
losses and thus permit increased rating. However, due to the 
slightly poorer permeability cf such steels, in general they do not 
represent any real gain in output when applied to generators and 
motors. In fact, what is wanted in such machinery is not a low-loss 
steel so much as one with a high permeability at high inductions, 
such as 120.000 to 150,000 Hines per square inch. 

Mica and asbestos are the two materials which are in most general 
use as insulating materials, and are particularly effective in apparatus 
which is subject to excessive overloads for a moderately short time, 
where the machine аз & whole would not have time to overheat, 
although there may be high local heating in the windings. 

The present tendency is toward the highest speeds consistent with 
desirable designs. In some ceses. however. the theoretical limit of 
speed has already been reached. For example. the smallest number 
of poles which can be used is two, which corresponds to 3.600 revs. 
yer min. for 60 cycles, and 1.500 revs. per min. for 25 cycles. For 
60 cycles it is practicable to build alternating-current turbo-gencra- 
tors up to 5.000 k.v.2 maximum capacity. or possibly higher with 
two poles; and for 25 cycles, 1,500 revs. per min. two-pole generetors 
can be built up to almost any capacity. № is evident, therefore, 
that wherever the alternating-current two-pole generator or motor 
is used. no further increase in speed can be expected. 

In direct-current turbo-generators the limit of speed appears to 
depend upon the skill of the designer and manufacturer of tne 
electrical part of the unit. For the present, speeds for such units 
are considerably lower thea in eltemating-current practice. The 
limit is found principally in the collection of the current. end. there- 
fore, depends upon the commutator and brush-holder design end 
operation. lf higher limits eventually prove practicable. the speeds 
of direct-current turbo-generators can be increased s ccordingiy. 

In motor-generators the tendency 13 toward the highest possible 
speeds consistent with good design. By the use of interpoles. the 
speeds have been inereased until the limit of cost hes now become 
involved. The problem hes been complicated somewhat in this 
country by the use of two frequencies—namely. 25 and 60 cycles-- 
and it has been the endeavour to select standard speeds which will 
be suit»ble for both frequencies. 

In synchronous converters there has been considerable increase 
in speed in 60-cycle machines, until at present these speeds ere 
approaching very close to those of direct-current turbo-generators, 
especially in the case of 60)-volt machines. Further increase Ш 
speed in 60-cycle converters probably will have to be accom panicd 
by more or less radical departures in the design of such machines. Д 
95-cycle converters there is still room for іпсгегзе in speed, especially 
half-way rise is, say, 14 deg., we know that the final rise will be | 2 the higher-voltage machines. When the ultimate limit in y 
98 deg. is reached 1t 1s possible that interpoles will be used to a considera le 

If we were to continue on until the rate of rise had d а! extent, especially in those machines which have а wide range М 

gin . пзе па горреа | load ог where the peoks are very high compared with the averege 
to one quarter of the initial rate—that is, until it had reached , load. 
1 deg. in 8 minutes—we should know that then three-quarters of | 


the бра! rise had already been attained ; and so on. | * Abstract of an article in the " Electric Journal." 


Final Rise ____) 


Curve or RISE OF TEMPERATURE. 


inverted logarithmic curve) is such that at every point of the 
curve the slope of the curve is proportional to the difference 
between the rise then attained and the final temperature rise. 

In the diagram herewith is drawn a curve of temperature 
rise. The slope of OP shows the initial rate of rise. At point 
P the height PH shows the state of things when the tempera- 
ture rise has reached half its final value; and the slope here 
of the tangent PU is half the initial slope. The length of OH 
on the time scale is the time taken to attain this half-rise. 
Point © 18 placed where the rise has attained three-quarters of 
its final value ; and the slope of the tangent QV at this point 
will be one quarter of the initial point. 

Hence the following simple process : Observe the initial rate 
at which the temperature rises. Then continue observing 
until the point is reached at which the rate of rise has dropped 
to half its initial value ; then the final rise will be exactly double 
the rise reached at that point. 

For example, if in a test we find that at first the temperature 
rises at the rate of 1 deg. in 2 minutes, and if we go on observing 
until the rate of rise has dropped to a value of 1 deg. in 4 minutes 
(that is, the slope of the curve is now half what it was initially), 
we then know that we are half-way up to the top ; and if that 
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There are other conditions which 5150 tend toward increasing the 
rating of electrico] machinery, such as improved methods of ventila- 
tion. modification in the performance, characteristics, &e. The pro- 
blem of ventiletion is becoming of the utmost Importance. Where 
the outputs have been increased enormously, 23 in high-speed turbo- 
alternztors, artifice! cooling has come into very general use. It is 
the usual prectice to bring in the cooling air through conduits. this 
uir being fed into the machine by means of powerful fans or blowers, 
which usually form pert of the machine itself. 

Increased output сап be obtained in тапу, instances by some 
«этсе in the performance characteristic of the machines, such ах 
regulation, ећсіспсу. &c. In the matter of regulation there hes 
been more or less change т elternetor practice in the past few vears. 
The present tendency is in the direction of reduced inherent regule- 
tion, especiclly in turbo-elternztors and Jerge slternators. Good 
inherent regul:.tion is гп expensive characteristic. end it is becoming 
recognised more and more thet it is an unnecessery end even 2 
dissdvantegeouscharacteristic in some »lternating-current machinery. 
It is ¿Iso becoming more generally known that automatic regulators. 
of the Tirrill type. for exemple, cen accomplish better results. even 
with alternators with poor inherent regulation, than can be obtained 
without such г reguletor with the best inherent regulation that ean 
be furnished commercielly. Ву some secrifice т the inherent 
regul tion of turbo-gencretors, for instance, г relatively great gain 
in e2pacity becomes possible. Also, in meny instances, by a change 
in the regulation, га increesed output cen be obtained with little or 
no increese in losses, end. in consequence, the efficiency also can Бе 
raised тегу. In most ceses, therefore, г lerge alternator with 
very good inherent regulation represents very poor economy in cost 
end performance. lt is elso becoming recognised thet with varying 
inductive Joads of relatively low power factor the inherent гери: 
tion of the best possible alternator is relatively bad. and thet an 
eutome tic regulator is required if constent terminal voltage is neces- 
sary. While this tendency towerd reduced inherent regulation in 
alternators of large capaciiy is quite marked. it has not vet been 
carried to the permissible limit. due principelly to the fact that the 
engineering public is not yet educeted to the reelisation of the price 
thet is being peid for en essumed good inherent regulation which 


is of no particular velue to anyone. 

In direct-current reilway motors the whole tendency is toward 
the interpole type, even for the smell ratings and for all voltages from 
600 to 1.500. There is also some tendency towerd reduction in 
weight but: if this is ever csrried to its limit it will naturally result 
in some sacrifices in mechanical es well as electric] excellence. 

In elterneting-current reilwey motor work. the tendeney in. Euro- 
pean prectice is entirely toward the use of 15 cycles ; this un- 
doubtedly represents mzteriel advanteves over 25 eveles, which has 
been the more common prectice in this country. In. Europe, how- 
ever, in edopting this frequency. the electrificetion of the mein 
ralweys hes alweyvs been in mind. In this country. in prectice lly 
ell of the leter large propositions which have been worked up. 5 
frequency of 15 evcles hes also been proposed for single-phase work. 


In electric locomotive construction there hes been л very strong 
tendency to depart from the gearless type; thet is, those with the 
ermetures mounted directly on the axles. In practically all the 
newer designs the motors are connected to the exiles either by gears 
or side rods, or 2 combinetion of both. Eech arrangement hes some 
wdventeves, but either the geared or the gecr-and-side-rod errange- 
ment гррегтѕ to have the preference for Slow-speed locomotives. 
In some Когорелл three-phase locomotives. however. the side-rod 
construction is used even for comparatively low speeds. On lurge 
cor equipments end locomotives the tendency is toward artificial 


cooling of the motors end other apparatus. 

In motors for general industrial work there ere certsin pronounced 
tendencies at the present time. In direct-current motors the inter- 
pole construction is being generally adopted both for constant ond 


varie ble speeds, except fcr very smell sizes. There is also а tendeney 


in direct-current motors toward some specivlisetion of lines, thet is. 


where the business is large enough cert»in lines are built especially 
for heavy service, such as mill work. &c. 


In induction motors there is somewhst the same tendency towards 


specialisation of classes. There is one speciel field for the induction 


motor which has been growing rapidly of late—namely, its applica- 
thon to heavy mill work, such as operating rolls, &c. Induction 
motors for such service are of specie! design and usually of very 
massive construction. The performances, such at the power factor 
and the efficiency, suffer slightly, due to the use of Петре air-geps. 
compared with ordinary induction motor practice. On account of 
the relatively low speed of most of these large mill motors, the 
frequency should be comparatively low, and 25 cycles is coming into 
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very general use for such work а, Ge arte ORG ра 


THE TICKER-RECEIVER WITH AN APERIODIC 
CIRCUIT.* 
BY PROF. MOSLER. 


If the energy of the waves received is of such low intensity that 
the limit of sensitiveness of the thermo-detector or Schloemilch 
cell is reached, the greater sensitiveness of the ticker in con- 
nection with the singing-spark system may be employed instead 
with great advantage. 

With singing-spark senders humming in the receiving telephone 
is certainly avoided, but it is replaced by a croaking noise due t) 
the ticker. To avoid mutilation of the signals by atmospheric dis- 
turbances, which are, as is well known, very simular to the sounds of 
the Ticker-receiver, it is preferable to choose a particularly high 
frequency of interruptions, say, 1,000 or more per second, so that 
hissing sounds are produced (as in the special apparatus of Dr. 


Erich F. Huth of Berlin). 
Experiments over a distance of about 400km. (250 miles) with a 


singing-spark station caused the Morse signals to vanish when the 
resistance in parallel with а 1,—00-одт telephone was less thin 
15 ohms, and the same was the case when a thermo-detector was 
employed. On theother hand, it was possible to hear, quite faintly, 


Telephone Telephone 


Ticker 


Ticker 


Fic. 1 Fic. 2. 
signals with only 3 ohms in parallel with the telephone when the 
ticker was used instead of a Schloemilch cell. With ticker receiving 
it is, however, possible to detect the impulses of singing sparks, 
even when the other receivers are unaffected. To avoid the com- 
plication of the Ticker-receiver, which occurs owing to the sharp 
tuning necessary in the immediate circuit, an attempt to make the 
ticker circuit aperiodic is quite natural. Of course, the ticker contact 
has a resistance varying in amount, во that the oscillating tongues 
cause those values of the resistance to be produced which make 
the circuit aperiodic, The strength of sound is the same, as 
numerous experiments have shown, whether the circuit is made 
aperiodic or an intermediate circuit is used. 

Fig. 1 shows the normal connection of the ticker, while Fig. 2 
shows the simplitication possible by the employment of the aperiodic 
circuit. 

In this way the advantage which, owing to its great sensibility, 
the ticker possesses over the cell, can bo reslised, while the apparatus 
can be more quickly fitted and deals in a more practical way with 


th? oscillations received. 


Large High-Tension Submarine Cable.—According to the 
* Electrical World," the Habirshaw Wire Co. has just com- 
leted a notable cable, which will be laid in the Harlem River 
for the New York Edison Со. The cable is in four lengths of 
800 ft. each, and consists of three 37-strand conductors, each of 
350,000 cire mils. Each conductor is insulated with а 13/64 in. 
layer of 30 per cent. Para compound overlaid with tape. The 
three conductors are laid up in clover-leaf form with fillers con- 
sisting of tape, an 11/64-in. rubber jacket of 30 per cent. Para 
tape, ! in. lead sheath, Jute bedding, an armouring of 38 No. 4 
galvanised steel wires, and finally a covering of two layers of 
jute and tar. The cable is to be operated at 13,000 volts 
working pressure, and was tested for 25,000 volts for half an 
hour between conductors and between conductors and earth. 
It is about 4 in. in diameter and the shipping weight of each 
length of 800 ft. is about 18,0001. — .— — .— — 

— * Abstract of an article in the “ Elektrotechnische Zeitschrift.” 
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BRITISH RAILWAY ELECTRIFICATION. 


It is increasingly evident that we are at length in sight of 


the time when the more important railways round London 


will be electrified, at least in part. The public in general 
and electrical engineers in particular owe a debt of gratitude 
to the London, Brighton & South Coast Railway Co. for 
being sufficiently bold to experiment electrically on one of 
their local lines. The line chosen was one that had suffered 
severely through tramway competition, and the traffic had 
dropped from eight millions to three millions of passengers 
per annum. But by the result of electrification the old 
position was rapidly regained, and the success of the experi- 


of other railways. 


servative policy. The financial return on railways may not 
be good, but the managers know at least what thev are 
getting at present, and are not anxious to make alterations 
involving a large capital expenditure unless they are quite 
clear that there will be some very material advantage. 1t 
cannot be said that the field has been unexplored elsewhere, 
for a surprising amount has been done in the United States, 
and not a little on the Continent, but there is always the 
feeling that local conditions here may be different from 
those in other countries. Further, there has been the rather 
unfortunate controversy by engineers over the rival merits 
of continuous current and singie-phase systems. If the 
views expressed on both sides had not frequently been 


ment will assuredly have a marked effect upon the policy 


It is only natural that railway boards should pursue a con- ` 
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extreme we do not suppose апу harm would have been done, 
but it is hard for railwav managers to decide upon an engi- 


neering question when engineers disagree among themselves 


to such a marked extent. 
_ Elsewhere in the present issue we give an abstract of an 


interesting Paper which Mr. Рнплр Dawson read last week 


before the Royal Automobile Club. Naturally, before an 
audience which was largely non-technical, Mr. Dawson did 
not enter into as manv details as his technical hearers would 
have wished, but the Paper is an excellent survev of what 
has been done in this and other countries. 

[6 is interesting to note the statement made bv Mr. 
WirTFELD, chief engineer of the Prussian Government Rail- 
wavs, after much careful investigation, that the Govern- 
ment are `“ definitely satisfied now that the single-phase is, 
from everv point of view, at least as satisfactory as the con- 
tmuous-current system.” This is certainly high praise. 
We should be sorrv to зау that the single-phase svstem 
should be used in all cases, but for a railwav network that 
has to serve both local and main line traffic the case for 
singie-phase appears to be very strong. Opinions have 
been so decided on these questions, on one «ide or the other, 
that one well-known engineer went во far as to prove on 
paper that the London, Brighton & South Coast. Railway 

as bound to suffer heavy financial loss by the adoption of 
single-phase instead of continuous current. Most people 
have felt it wiser to wait and hear the result from the rail- 
wav company itself, and the opportunity of hearing some- 
thing authoritative occurred during the short discussion 
that followed the reading of Mr. Dawson's Paper. We 
were glad to hear Mr. Forges, the General Manager of this 
railway, state quite definitely that the financial results 
were most satisfactory, and that the Board were thoroughly 
satisfied. This statement was supported by Lord Bess- 
BOROUGH, Chairman of the Company, who remarked that 
not only had the traffic been satisfactory, but the financial 
results also. Many people are quite willing to allow that 
the advantages of electrical working are numerous from the 
гаће point of view, but they are doubtful as to whether the 
financial results can justify the опЙау. The announcement, 
therefore, of Lord Веззвовоссн is very welcome, for we do 
not doubt that most of the railway boards in this counntry 
have a verv critieal eve upon the experiment of the London, 
Brighton & South Coast Railway, and will be guided by the 
results obtained. [n regard to the financial side of the 
question it is interesting to note from what Mr. Dawson 
savs that the Prussian Government have come to the con- 
clusion that great. economy in operating main lines might be 
gained by substituting electric for steam haulage, and that 
the saving thus effected would be so large as to pay a hand- 
some profit on the capital required for electrification. 

Rumours have now been current for some months that the 
London, Brighton & South Coast Railway Co. intended to 
electrify the main line to Brighton. In regard to this step 
Mr. Dawson was able to state that a scheme for this pnr- 
pose, which would result in a 10 to 15 minute service, and 
would enable non-stop trains to cover the distance in 45 
minutes, is under investigation. Apparently a difficulty 
in the past has been the provision of electric locomotives 


Die Lehre von der Bildentstehuug im Mikrosko 


those specially interested in the study of optics. 
practical standpoint Abbes most tmoortant conclusion was 
that which defined the relation of what he named the numerical 
aperture of the microscope to its power of rendering minute 


detail in the object to be examined, 
to be viewed the greater must be the visual angle under which 


microscope in the usual way by transmitted light. 


995 


№ 


sufficiently. powerful for the purpose, but it seems that this 
So far it is but a scheme, 


difficulty has now disappeared. 
and the Company would naturally refrain from pledging itself 
аз to the future; but Lord BrEssponovan stated that the 
report would be most seriously considered with a view to its 
adoption if the advantages were shown to be sufficient. 
That being so we think there is a verv great probability that 
this important step will begin next vear. If that is the case 
we shall be able to look forward to main-line electrification 
in earnest in this country, for there is no reason why the 


London, Brighton & South Coast Railway should be con- 


sidered as very exceptional. Indeed, we do not doubt that 


the work already done by this railway company has had a 
great influence on other companies, and accounts for the 
considerable number of гаЙмау electrification schemes 


around London which we announced їп a recent Issue, 


REVIEWS. 


(Copies of the nnde rmentioned works can be had from TAE ELECTRICIAN Officer, post 
free, on receipt of published price, adding 3d, for books published цоЧег 33. Add 


10 per cent, for abroad or for foreign books ) 
а 
р. By Ernst 
Apne, (Braunschweig, 1910: Fr. Vieweg und Solin.) Pp. xii. 
+108. Price M6. (bound in cloth M6.) 
The main features of Abbe's theory of the microscope are 


now familiar to all users of the instrument, аз well as to 
From the 


Tho finer the structure 


it is seen by the instrument, that is, the greater must be the 
numerical aperture. Helmholtz had pointed out the same 
result a short time before the publication of Abbo’s celebrated 
* Contribution to the Theory of the Microscope,” but the in- 
portant advances in microscope construction made by the Zeiss 
firm under the illuminating influence of Abbe's ideas have 
rightly led to the association of this im»ortant principle mainly 
with Abbe’s name. In establishing his result Abbo was led to 


emphasise the importance of considering the effect which 


minute regular structures may have in modifying the light 
which passes through them when they are viewed under the 

| In the 
Paper already mentioned, he explained the nature of this modi- 
fication in some special cases, and showed how by blocking out 


certain portions of the aperture of. the objective it was possible 


to obtain an image differing fundamentally in its detail from 
the object under examination. | 

In his earlier Papers, though he brought forward convincing 
experimental evidence in support of his theories, Abbe did not 
reproduce the mathematical analysis by which he had succeeded 
in establishing his results. This he proposed to make public at 
a later date, when he should have found time to prepare а 
more complete account of his views on the optical theory of 
the microscope. This morecomplete account was never written, 
and we have, unfortunately, no first-hand statement of the 
procedure Abbe followed in establishing his theory. — The 
present work of Prof. Lummer is, therefore, of unusual interest 
to all microscopists and ‘opticians, and of exceptional value in 
connection with th» history of the development of the science 
of optics. In the winter of 1887 Lummer attended a series of 
post-graduate lectures on optics, delivered by Abbe in the 
University of Jena. In these Abbe gave an exposition of his 
methods of deduction in microscope theory. Lummer’s volume, 
we are told, is as nearly as possible a reproduction of the notes 
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of these lectures, taken at the time, with only such small 
changes as seemed desirable, and some specific additions. The 
book thus goes far towards supplying the details of Abbe's 
procedure, which are of such great interest to all students of 
optics. It is especially fortunate that so distinguished. an 
optician as Prof. Lummer should have been in а position to 
undertake the task, and to devote to it the real enthusiasm 
for, and appreciation of, Abbes genius which are here dis- 
played. Every microscopist interested in h's instrument fiom 
the optical side, and every student of optical theory, will be 
impelled to become acquainted. with Prof. Lummers little 
book, and will feel grateful to the author for the piis he has 
taken to present his material in a fitting and worthy manner. 
Е. J. 5. 
Hypochlorite und Elektrische Bleiche. By W. EBERT and T. 
Nussbaum. (Halle а Salle, 1910; Wilhelm Knapp,) Pp. xi. +367. 
M. 18. 

In connection with these monographs there have already 

been two volumes published dealing with the electrolysis of 
aqueous solutions of alkali chlorides—namely, Vol. HI. by 
V, Engelhardt, and Vol. XVIL by Е. Abel. It might there- 
fore be supposed there was hardly room for another volume, 
particularly one of 400 pages. The book before us; however. 
deals more fully with the technical aspect and with the uses of 
electrolyte hypochlorite solutions; and although the other two 
volumes cannot be dispensed with. this volume 1s, to a certain 
extent a résumé of ihe whole subject. 
к Under the circumstances it hardly seems to have been neces- 
sary to commence the book by describing first and second class 
conductors, connecting cells up in series and parallel, and so on. 
particularly as the theoretical part of the subject was fully gone 
into by Dr. Abel. The bulk of this volume, however, deals 
with the electro'vtie production of bleaching fluids and the 
emplovinent of such solutions. The first chapter treats chiefly 
with apparatus and the methods of producing bleaching nids. 
The anode and cathode reactions are gone into with consider- 
able detail, and тору so. There may, under certain condi- 
tions, be great losses owing to cathodic reduction: on the other 
hand, excess of chlorine may be vielded up at the anode. Then 
there isthe question of the best material for the electrodes. and 
soon. Tho making up of the electrolyte and the construction of 
the electrodes is gone into more fully in tho next chapier, Also 
the cooling and circulation of the electrolyte. 

Chapter ПТ. deals with the preparation of the salt so'ution, 
the addition of oiher salts, the course of the clectro'vsis, eean- 
ing and repair of the apparatus, and so forth. The last chapter 
is concerned with the quality of the solution, tests for various 
impurities, the keeping qualities of the electrolytic bleach, the 
employment of the solutions and the working costs. At the end 
there are sony? useful specific gravity tables. 

The book will be very useful то all those who desire a thorough 
insight into the important subject of electrolytic bleach. 

Mo 
Le Froid Industriel et ses Applications. By L’Ixsntet nv Mors 
SCIENTIFIQUE ET INDUSTRIEL. Second edition. (Paris: Bibliothèque 
Pratique du M.S.I.) Рр. 125. 2fr. 75c. 

The Bibliothèque Pratique du M.S.I. comprises а number of 
technical works on a variety of subjects written almost entirely 
from an industrial point of view. Given in а small compass 
in the section under review is a large amount of information 
of service to persons requiring general knowledge of the present- 
day possibilities of refrigerating plant. The spirit of practical 
achievement is dominani; the underlying theoretical work 
receives а платат amount of notice. For readers desiring 
more detailed. information about particular portions of this 
comprehensive subject provision has been made in the form 
of numerous footnote references to the “Transactions” of the 
cocleties, engineering magazines, &c. 

Probably unintentionally, the book brings into prominence 
the interdependence and complexity of this age in industrial, 
commercial, political, financial and communal life. The pre- 
servation of food stuffs whilst in storage or during transport 
forms the subject of about one-third of the book. The appli- 
cation of “ cold” in industries in which fermentation plays an 


important and necessary part receives adequate consideration. 
Mention is made of the uses of refrigeration in a number of 
industries which have resulted from chemical and physical 
Investigations, 

The illustrations, many of which are reprints from photo- 
graphs of existing plants, are numerous, clear and creditably 
reproduced. The binding is poorly executed, whilst the paper 
back, even with most careful usave, will not last long. As 
readers may desire to refer to one section only. or may object 
to have all the sections bound together, the editors would do 
well to reeunsider the question of binding. 

In the earlier portion of the book various methods of produc- 
ing cold are described, and the necessary plant is subsequently 
considered. The compression system receives most considera- 
tion, absorption and evaporative systems having but about six 
pages for their joint treatment. Various refrigerating agents 
in common use receive notice in conjunction with the special 
machines required. for their proper application. Some com- 
ments on the choice of а refrigeraiing plant coinolete the 
mechanical section of the boox. In the production of artificial 
ice, Which 18 considered at some length, the production exp anses 
necessarily vary greatly; the figures given are, therefore. only 
of relative value. Th» book i; a useful addition to the litera- 
ture of refrigeration. А.С. 
Motors, Secondary Batteries, Measuring Instruments and 


Switchgear. By S. К. Broaproor, (London, 1911: Constable 
& Co.) Рр. 86. 18. net. 


This small book of four chapters is an addition to th» ^ Elec- 
trical Insta'aiíon. Manuals.” and, аз wil be evident from its 
title. It covers considerable ground. In general, it is cleariy 
written, and it provides mach useful information for those 
desiring practical knowledge of th» principles and operation of 
elecirie motors, accumulators and instruments. 

In Chapter L, after а brief discussion of practical units, 
Insiruments and the measurement of current are considered. 
The treatment of the subject of units, particularly ш а book 
of ths type under consideration, frequently leaves mich to be 
desired, and th» present book is noi an exception in this respect. 
Th» author states: " Th» unit of pressave is the volt. wheels is 
0-6973 of the E.M.F. of a Cark standard cell ata tconooraiure 
of 15 С.” Reference might have been made to th» Weston 
cell, which is now the approved standard. The author is not 
quite hoppy when he savs: The watt is the unit of power, and 
Is the product of vo'ts and aimoeres whlin malup'ied together." 

The " unit "is, of co 1235s. m practice a genera у recognis sd 
contraction for“ Board of Trade unit,” but th» fo"owing defini- 
tion scarcely meets the point. " Theunit is the Board of Trade 
moasure of electrical energy and ts equal to 1 kw.-hour.” Again: 
"CTh henry is the practical unit of solf-induetion, and is such 
that turning on unit current causes а vircual cutting of 10 lines 
of force is scarcely satisfaviory аз а definition. but more 
hight is thrown on this by the statement, a few lines further ou, 
that “The henry represents th» self-induction of a circuit in 
which a back E.M.F. of one volt is generated wh on the value of 
the current changes at the rate of L ampere рог second.” 

Chapter И. deals with motors апа generators Afer 
explaming th» features, erection and operation of tli» varioas 
types, notes are given аз to thor running and main:enance, 
including such points as sparking, failure to excite, &c. We 
hope that the expression “ Compotes,” which the author uses 
throughout the book to denote commutation poles, will not be 
generally adopted. 

Chapter IH. is devoted to motor starters. regulators, fuses, 
&c., whilst in Chapter ТУ. the charging of accumulators and 
their erection, maintenance, &е., ave discussed. ln considering 
means fo^ charging from an alternating-current supply, the 
author refers to the rotary converter as a single machine which 
has two separate windings on one armature, one winding being 
connected to а commutator and the other to slip rings. He 
also gives the efficiency as in the neighbourhood of 25 per cent. 
Both the description of the machine and the etlicieney seem to 
be inaccurate. Perhaps the author had in mind a double-wound 
armature, as 15 sometimes used fos iransforination of contiugans 
currenta | | 
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STUDIES IN LIGHT PRODUCTION.* 


ВУ В. A. HOUSTOUN, M.A., PH.D., D.&C. 
(Lecturer in Physical Optics in *ho University of Glasgow.) 


(Continued from раде 188.) 


Summary.—In these studies the author deals with the theory of light 
production, the scope being briefly indicated by the following contenta? 
(1) The distribution of the energy in the spectrum and the measuring of 
efficiency. (2) The importance of “ black body” radiation and the 
experimental realisation of the black body. Comparison of the energy 
curves of a black body and of platinum, and the variation of the position 
of maximum energy with temperature. (3) Mechanism of flame, and 
the temperature, energy and efficiency of flames. (4) The Welsbach 
mantle and selective radiation. (5) Radiation and efficiency of the 
carbon glow lamp. (6) Physical properties and temperature of the arc. 
(7) Temperature and energy curves of the Nernst glower. (8) Efficiency 
of the metal filament. (9) The mercury arc and its difficulties. (10) Tho 
light of the future and the possibility of obtaining “ cold light." 


No. 9.—THE MERCURY ARC. 


The mercury arc lamp is one to which a considerable amount 
of attention has been given, and it is the subject of numerous 
patents. The best article on its history is by Von Reckling- 
hausen ('* Uber die Quecksilberdampf-laimpe von P. C. Hewitt," 
“ Elektrot. Zs.," p. 492, 1902). It has not been a commercial 
success, principally on account of its strong green colour, 
although it appears to be the most efficient lamp made, 
different observers having obtained опе candle per half-watt 
from it (7 Experiences de M. Cooper Hewitt sur les tubes a 
vide," Maurice Leblanc. ©“ Journ. de Phys.,” (4) 4, p. 416, 
1905). It dates from 1860, Way (" Chem. News.," 2, p. 167, 
1860) having produced it by letting a fine mercury jet fall from 


Fic. 12.—DiaAGRAM ОЕ ARoNs' Lamp. 
a reservoir into a vessel placed to receive it. The reservoir and 
vessel were connected to the poles of a battery: the electric 
current scattered the jet and between the drops an arc formed. 
Way exhibited this arc on the mast of a yacht off the Isle of 
Wight and it excited great interest. About the same time 
Gladstone also produced it and examined its spectrum (J. H. 
Gladstone, “Оп the Electric Light of Mercury," `* Phil. Mag.," 
(4) 20, pp. 219-253, 1860). Since then a number of different 
designs have been proposed, including an inverted U-tube 
with the ends dipping in mercury and the arc passing in the 
Torricellian vacuum. 

The first practical lamy3 have been made bv Arons (L. 
Arons, " Uber einen Quecksilberlichtbogen." “ Wied. Ann.," 
47, pp. 767-771, 1892; “ Uber den Lichtbogen zwischen 
Quecksilberelectroden, Amalgamen und Legirungen," “ Wied. 
Ann.,” 58, pp. 73-95, 1896) and by Cooper Hewitt (loc. cit.). 
Fig. 12 shows the form of the Arons lamp most used т 
laboratories, At the electrodes further mercury reservoirs are 
attached outside to prevent the temperature rising too high. 
The arc is struck by inclining the lamp and letting a drop run 
from А to B. Only weak currents can be used, otherwise the 
lamp becomes too hot. For laboratory purposes it is therefore 
often put in a water bath. Thiscausesthe vapour to condense on 
the side of the bulb tube and the light is then obscured. То 
obviate this the design has been altered by several experi- 
menters and a tube with a plane window on its end has been 
attached to the upper part of the U. The window projects out 


* Allrights reserved. These contributions, amplified, will be published 
shortly in “The Electrician ” Series, 


of the water bath and is warmer; consequently по vapour 
condenses on it. It is the light from the window that is used. 

The brightness, of course, depends on the current. P.D., 
temperature and diameter of the tube. All these factors have 
been exhaustively studied by Cooper Hewitt. The current he 
uses is of the order 3-5 amperes, and the temperature of the 
vapour about 145°C. Не adds an induction and a resistance 
to his lamps to steady them. 

A determination has been made of the radiant efficiency of an 
Arons lamp by Geer (Wm. С. Geer, " The Radiant Efficiency of 
the Mercury Arc," ^"! Phys. Rev.,” 16, p. 94, 1903). The 
E.M.F. between the terminals of the lamp was 14 volts, and the 
current ranged from 5 to 9 amperes. The result varied between 
the very high values of 11 per cent. and 48 percent. Two facts 
must, however, be set against this high result. First of all. the 
method used was the water and iodine filter method emploved 
by Merritt in his work on the carbon glow lamp. and it gives 
values too large. Апаш, the result is only for the radiation 
from the vapour, the radiation from the hot glass being elimi- 
nated by measuring the radiation from the lamp, after it was 
extinguished, at regular intervals of time, plotting a cooling 
curve and producing this curve backwards to the time of ex- 
tinguishing the lamp. The ordinate for this time gave the 
part of the original effect that was due to the hot glass and by 
subtraction the part due to the incandescent vapour could be 
found. One cooling curve 13 given in the Paper, and according 
to it the hot glass radiation 13 three times as great as the mer- 
сигу vapour radiation. The convection loss from the mercury 
arc must be large, but even allowing for it. И the radiant 
efficiency is 48 per cent. we should get more than two candles 
per watt from it owing to the green colour of the light. 

Owing to the nature of the spectrum—namely, to the fact 
that it consists of sharp lines too narrow for our measuring 
instruments—a satisfactory energy curve cannot Бе taken. 
The infra-red spectrum has been explored by W. W. Coblentz 
and W. С. Geer (" The Infra-red Emission Spectrum: of the 
Mercury Arc," “ Phys. Rev.," 16. p. 219. 1903), who used a 
radiometer, and the intensity of the lines from a queriz гаар 
has been studied by А. Pflüger (7 Die Gesetze der Tempora- 
turstrahlung und die Intensitatsverteilung ип Spekirum der 
Quecksilberlampe.” “Ann 4. Phys," (№ 26. рр. 089-805, 
1908) and E. Ladenburg (“ Uber Фе spektrale Encrziever- 
teilung der Quecksilberlampe aus Quarzelas," ©“ Phys. Zs.” 
5. pp. 525-528). А spectro-photometric examination of the 
spectrum has been made by P. Vaillant (7 Sur les variations 
avec la temperature des spectres emission de quelques lampes 
electriques,” * Comptes Rendus,” 142, pp. 81-83, 1906). 

The great disadvantage of the mercury lamp, as has been 
said, is its colour, which gives everything а ghastly appearance, 
and being practically monochromatic 18 no use for the dis- 
crimination of colour. Cooper Hewitt endeavoured to correct 
the colour by enveloping the lamp in a silk impregnated witha 
fluorescing substance. The loss of intensity is thon said to be 
25 рег cent. Attempts have also been made to correct и by 
using the mercury lamp together with glow lamps or oiher 
lamps of a pronounced reddish ии. lu а recent ariele 
( White Light froin the Mercury Arc and its Complementary.” 
Bull. Bureau of Standards, 6, p. 265, 1909), H. E. Ives dis- 
cusses the best light to use with the mercury are for the pur- 
pose of correcting its colour, and finds the tungsten slow lamp 
or Welsbach mantle to be most suitable. To 1 c.p. of mercury 
arc should be added 0-54 c.p. of tungsten glow lamp. The 
efficiency of the combination should then be 0-80 watiz per 
candle. Most attempts to improve the colour have, however, 
been made by adding substances to the mercury, potassium 
amalgams, for example, or zinc, In the article cited above, 
Leblanc says that it has been found that the colour cannot be 
corrected in this way, tle arc passing in one or the other of the 
substances employed, but never in a mixture of hoth. 

Hereus (“The Kuch Mercury Lamp," О. Bussmann, 
“ Elektrot. Zs.," 1907, Vol. XXXVIH., also the " Hluminating 
Engineer," No. 1, Vol. I., p. 81, 1908) states that the amalgam 
method fails because the added metal tends to gradually 
separate out at one pole. Не also tried the effect of rendering 
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refractory substances, such as Nernst substances and metallic 
oxides, Incandescent, by making use of the high temperature of 
the are, but without satisfactory practical results, and states 
that the addition of other substances has an injurious effect 
on the life of the lamp. References are given below to other 
Papers on the effect. of introducing amalgams (E. Gehrcke und 
О. von Baeyer, “ Elektrot. 45., 27, рр. 383-384, 1901; 
Leo Arons, “ Eie Amalgamlampe mit reichem Linienspek- 
trum,” ** Ann. d. Phys.,” (4) 23, pp. 176-178). 

Lately the Brush Company have introduced a new mercury 
lamp called the * Quartzhte " (Тнк ELectrrician, Vol. LXVI., 
p. 512, 1911). The tube is made of quartz, and owing to 
quartz being able to withstand a much Ingher temperature 
than glass, a greater current density and consequently a higher 
temperature can be used, and this gives a much whiter heht 
besides increasing the radiant efficiency. The pressure inside 
the lamp is very great; this broadens the lines and gives a 
continuous background to the mercury spectrum. Red rays 
are also obtained by the use of a platinum or tantalum stud as 
one of the electrodes. The makers claim to obtain over two 
candles рег watt with a lamp rated at 3 to 3-5 amperes at 250 
volts. 

Quartz tubes, of course, transmit ultra-violet radiation in- 
jurious to the eves, and in general use must be surrounded with 
a glass globe. These ultra-violet radiations although injurious 
to the eyes are useful for photographic and other purposes. 

Most commercial mercury lamps have a magnetic arrange- 
ment for tilting them when current is started, and so striking 
the are automatically. A novel method for starting the are has 
recently been patented by J. S. Anderson and G. B. Burnside. 
They have a heating coil in series with the lamp, in a recess in 
the tube near oae electrode. Owing to the form of the tube 
this coil vaporises some mercury, and so breaks the column. 
This method seems to have a future. 


(То be concluded.) 


LONDON TO BRIGHTON IN FORTY-FIVE MINUTES.* 
THE FUTURE OF RAILWAY ELECTRIFICATION, 
BY PHILIP DAWSON, 


During the four veers since the author read a Paper before this 
club the development of electric traction hes been continuous. 
Regarding the present position of electric traction on mein lines in 
the United States (see Figs. 1 and 2), it is now possible to travel by 
electric car from Sheboygen, Wisconsin, via Milwaukee, Chicago, 
Southend, Warsaw, to Peru, Fortwayne, Lima, Toledo to Detroit. 
Clevelend, and e»st along the southern shore of Lake Erie to Buffelo. 
Drawing-room end refreshment cars are run on meny of these lines, 
whilst on the Illinois traction system sleeping cars are run between 
Springfield and St.\Louis (a distenee of about 100 miles) and 
between Peoria end St. Louis (a distance of 175 miles). The first 
mein line to adopt electric heulage was the Beltimore & Ohio 
Reilrosd, who electrified the tunnel under the city of Baltimore in 
1895. end hes 9 miles of electrified track and owns five goods and 
three passenger locomotives. Reasons of ventilation were the 
cause of electrification, The first reilway to electrify in conse- 
quence of tramway competition wes the Long Islend Reilroed, 
which is owned by the Pennsylvania Railroad. This line wes opened 
in 1905. and is entirely operated by multiple-unit trains. — Its 
finencie! results have been sstisfectory ; it hes HO miles of track 
equipped. 1t owns 284 motors end 80 trailers, ond the average 
meke-up of trains is 3-92 cars; the longest treins consist of 10 cars 
and the longest run on the line is about 25 miles. | 

The next equipment was carried out by the Pennsylvanie, Co., who 
electrified a line connecting Philadelphia and Atlantic City on the 
sca coast. This line is called the West Jersey end Seashore line. 
Goods trains are still run over it by steam, end the train service is 
not a very frequent one; the distances between the stops are con- 
siderable. The distence by this line from Philadelphia to Atlantic 
City is 65 miles, and there are 162-7 miles of single track electrically 
equipped. This line possesses 93 motor cars; there are no trailers, 
all trains being made up of motors, the average train consisting of 
three cars, whilst the maximum number is eight cars. 

One of the most important electrifieations is that of the N.Y.C. 


* Abstract of а Paper read at the Royal Automobile Club. 


& H.R.R. The immediate reason for this electrification was the 
difficulty of properly ventilating the long tunne! which leads into the 
New York terminus, and, as a result. traffic of every kind is handled 
purely electrically, all steam having been done away with on the 
electrical sections. The local services are dealt with by multip!e- 
unit trains, while long-distance trains are hauled by electric loco- 
motives. Аё the end of the electrified section steam locomotives 
are hitched on and take the place of the electric locomotives. There 
ere at present 22-5 miles of route equipped, comprising 101 miles of 
single track, and 47 electric locomotives; 125 motor cars end 55 
trailers are in use. The local trains consist on the average of four 
coaches and of a maximum of 10 carriages. 

The next line of importance to be opened for electric traction in 
1907 was the New York end of the N. Y. N.H. & H.R.R. The im- 
portance of this electrification lies in the fact that this company 
edopted the single-phase alternating-current svstem. Their chief 
reason in adopting this system was their ultimate intention to 
electrify for a considerable distance. The experience they have now 
hed for the last four years has turned out so satisfactory thet they 
are electrifying 21 their large goods. yards in New York. as well as 
the remainder of their New York suburban system. Their elec- 
trification in all amounts to 300 miles of single track, end they operate 
а number of multiple-unit treins and own 77 electric passenger, аз 
well аз 15 electric shunting locomotives. Their express trains reach 
speeds up to 80 miles an hour. 

A new line—-the Spokane & Inland Railway, electrice!ly equipped 
on the single-phase system in 1907—operates by means of clectric 
locomotives on grades of 1 in 50; the line is 135 miles long. and nine 
electric locomotives and 24 motor cars operate overit. The Grand 
Trunk Railway have electrified their tunnel under the Detroit 
River on the single phase svstem. end there are five clectric 
locomotives to do the work. The Michigan Central have elec- 


trified their tunnel between Windsor, Ontario and Detroit, 
Michigan. The Southern Pacifie Co.. in 1909, converted а 


section of their loce! lines in and round Sen Frencisco to 1.200 
volts continuous-current traction with an overheesd conductor; they 
are running 44 motors and 40 trailer coaches. Last, but not least, 
is the electrification of the New York terminal station of the Penn- 
sylvania Railroad (Fig. 2). on which £32,000,000 have just bec 
expended. The total length of single tunnel of this line is 15:54 
miles, and the tota! electrified track amounts to 107-8 miles of single 
track. All the main line trains of the system entering New York 
are hauled bv electric locomotives, each of a total сорзейу of 
4,000 H.P. So far, 250 locs) trains of the Long Island service enter 
the terminal station cach day. and 150 main line treins. The maxi- 
mum capacity of all the approach tunnels is 156 trains per hour, and 
33 of the above locomotives are et present required for the regular 
service. The main resson for the adoption of the continuous- 
current system for this instalation wes the necessity for inter-work- 
ing with the very Петя existing Long Island system. The latest 
electrical equipment is that of the Hoos»e tunne! line, which belongs 
to the N.Y.N.H. & H. R.R., and which hes just been comp!eted 
on the single-phase system. 

Although electrie traction on e limited scale was, in 1903, intro- 
duced on some British railways, such as the Liverpoo! and Southport 
line of the Lancashire Railway, and the Tyneside lines of the North- 
Kastern Railway round Newesstle, it is Germany, and more cs- 
рес у the Prussian Government Roilwey authorities, whom we 
have to thank for the greatest progress. Tne experiments which 
they hsve carried and are carrying out are dominating factors which 
we cannot overlook when we consider wh»t the future rule m»y be 
which clectric traction is to p'ey in connection with the operation of 
our great railway systems in this country. The competition of 
electric tramways in and round urban districts affected them as 
much es it did railways in other countries With è view to testing 
the benefits which might result from electric traction, they electritied 
the Berlin-Gross Lichterfelde section of the Berlin surburhen system 
on the continuous third-rail system between Berlin and Gross 
Lichterfelde, a distance of 8 miles; ол which there is a very heavy 
local service. This line was opened in 1903. and has been giving very 
good results ever since. The studies which the Government engineers 
made, and the very complete data which they collected in the course 
of severe! “ Studienreisen " т the United States, soon convinced 
them thet electrification would, in the nesr future, be app'ied to a 
much larger field than the purely suburban опе; but to render any 
such extensions economically possible it wes necessary to consider 
very high working as well es trensmission pressures, which was 
quite out of the question with continuous current. It wes Just at 
this time that electrical engineers in Europe and America had 
realised this necessity and had developed a satisfactory single-phase 
traction motor, which, if found to be commercially successful, would 


fulfil all requirements, The Prussian Government, with the object 
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cf testing this invention, insteMed the single-phase system on a local 
line in the suburbs of Berlin, nesr Spindlersfeld. The results of the 
experiments, extending over nearly three veers, were so sstisfectory 
thet the Prussian Government сор this system for clecirifving 


the suburbzn linc in Hemburg. This ise purcly loca! service, end the 
expenditure «nd working costs there obtained 


end extends from Laubach. Dittersbech, Konigszelt, Hirschberg, 
Landshut, Rubenk, Liden, Nicderse!zbunn end Helbstedt, repre- 
senting a tote! length of over 175 miles. A lerge privetely owned 
power stetion is being erected here on а brown coe! field, end in this 
сгче the Government heve entered into en agreement to purche se all 
the power they require over г period of voor et г very low figure, 


figures of соң! | 
have спа Мой the Government to moke à comp.rison between con- | somewhere in the neighhourhood of 0-44. per Bor rd of Trede unit. 


In addition to the work cerried out. һу the 
Prussian railway authorities, the Grend Duchy of 


prm a Beden has electrified a section of reilwey, the 
| ОШ в. р = cd Wiesenthal line between Besel. Schopfheim and 
| P dis : LE. Zcll—a total distance cf g little more then 
| xd el: id PE PSE 31 miles of route—the line being opereted hy 
| Sperta мел == а single-phase locomotives. 
p peer ИЕ ence tO Ve The satisfactory results obteined with the 
| Жү i кж 7 «ingle-phese system in Hamburg, end the very 
| айы ^ quo. ср Ч == wide ficld to which e'eectrifieetion will un- 
|o venesniile Bae „(РЕ ЕЕ doubtcdly be applied in the necer future, heve 
| : д | Crock {ЕДЕ 8 ү = resulted in cll the Gem:n Government reil- 
| v as ee : | = ж N ways deciding henceforth сту to consider the 
| Aw 32 Oskab А уя: = "€ single- phese system of electrification, ко 29 (0 
ү" торф» о-о \ E o a have uniformity of reilwey electrificetion for all 
| ame ^ oc т № о А purposes. The first. result of the satisfactory 
Ф с “VAN operetion st Hemburg hes been the decision to 
ишш. у clectrify the whole of the Berlin Stedtbahn, nt 


o Pr UY - | e cost of £10,000,000. This system is very ex- 
tensive (Fig. 3), and the number of local p2s- 


sengers dealt with ennuelly by the suburban 
in round figures. 300,000,000, At 


Marietta trains is, 
emer | 
Р present, оп the busiest p»rt of the system, troina 
deboro bá oc? dox ne follow cach other оп г, two-minutes’ headway. and 
^ two power stetions, each of 80,000 kw. to 100,000 


sm cot 


va : 
"Эу By Lo Lebanon - { 
53056 : f 9^. 
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kw., will be necessary to des! with the load when 


this system is electrified. 
In Austrie, the Government reilway rutlio- 


Pllsboro evo. 7 6 г 
СХ ССИ: Д ао rities have e!so investigeted tho question of 
к КШ р | reilwey electrification, end both continuous 
"CL (n es een er Mew end single-phe;^ examples are working there, 
А Е ee во thet comperisons are сгѕу to make. Ав в 
result, the Austriens hevo elso decided to 
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Fic. 1.—Мль sgowiso Er татс Inter Urrin RaiLway; IN OPERACION AND UNDER 


CONSTRUCTION IN ив CE .TRAL Srates, U S.A. 


consider nothing but single phoso, although 
in their cese сё present only heavy, long-dis- 
tenco work is under consideretion. They rre 


tinuous гла e'te:n^ting current. oporoting under similer conditions | clectrifying the Mittenwe'd Roilwey, which joins Innsbruck with 
г ‘ 01 


of heavy surburbza service. This system hei now been running for 
over four year, ond hss given the Prusina Government the greatest 
s^tisfection ; ; s9 much so, thst tho chief cnginesr ef the Prussien 
Government reilweys, Herr Wittfeid, т.г letter to me, st^ted thet 
"the Prussizn Government were definitely satisfied now thet for 
h»ndling purely suburban traffic the single phese was, from every 
point of view, et least es satisfactory гз the à 
continuous-current system." Heving come to 
this conclusion, efter further thorough invcsti- 
getion, the Government mede up their mind 
that greet economy in opereting main lines 
might be geined by substituting electric for 
steam heulage, and thet the saving thus cflected 


question hes been inv estigeted by г Government Commission, who 


Оа X, 


Petenkirchen, end electric locomotive: will be used to heu! tho trains. 
A new lino between Vienne end Pressburg is во being equipped on 
the single-phyio sy tom. In Switzerlend conditions ere somowhat 
spacis!, сз large water-powers sre eveileble. There also the whole 


heve recently decided in favour of the single-phase system. Th 
о 


~ 


› OT E Aa 


mea Pes to е 


would be во lerge 23 to pzy г handsome profit NEW JERSEY Wer мА 
on the cepital required for elcctrificetion. m дў S S 
With a view to proving the ассигасу of these $ ЄЛ, Py + 

conclusions, they decided to clectrify the section д < 

of main line between Megdeburg, Leipzig end Рофе Ак её 

Halle, а distance of over 100 miles. Of this 7 

line, the section between Bitterfe'd end Desscu oi 

is comp'ete, and on it are working 12 clectric ¢ 

locomotives of various designs for operating wo 

goods trains, ordinary розаепрог ond express C uw ы 

trains, А further 28 сле to be ordered immo- e, x 

diately, which will bring up the tote! number "A „ЛАК 

of locomotives neccessary for c'cetrificd lincs "ша" а 

to 40. The locomotives ere fittcd with ,two ЧА! Ра XGA 24) V^ 

1.000 н.р. motors, which, for s considerable ve =, | т | 
ong Sex 8, о 12у 4 555 7 1 


period, sre capable of giving 75 per cent. 
overload, or & maximum output of 3,500 H.P. 
Experimentally, the express locomotives | heve 
run up to spceds of 90 miles per hour, end 
given every satisfaction. The power for operet- 
ing this section of line is furnished by 2 station situeted on g brown 
coe! fic'd neer the middle of the system. In addition to this line. 
over which there is a very intense service of passenger ond goods 
trcins, the Prussien Government aro also electrifying а single line 
of railway over which there is г, moderzte traffic of passengers and 
gocds. This line is situeted on the borders of Saxony end Bohemia, 


Fic. 9. PENNSYLVANIA AND fx I3. xD Runway. 


(Thick Госв indicates electrified rort'cn 


new Lotsehberg line, which" connects Bern? with Brieg and tho 
Simp!on, will be worked Бу large single-ph=3e locomotives. Italy 
haz two electrio railways which heve been running successfully for 
one is hetwoen Milan, Verese and the Lake of Lugeno, 


meny year ; 
A new line between 


end the other is between Lecco end Sondrio. 


8 


Genoe end Giovi, the mountein section on the Milen-Genoa line, has: 
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just been opened for electric traction, and derives its power from a 
steam-driven central station. The Milan- Varese line is continuous 
current, whilst the two latter are three-phase lines. The Swedish 
Government have for many years contemplated railway electrifica- 
tion, and, after many experiments, they have adopted the single- 
ph»se system for the line within the Arctic circle they are electrifying 
between Kiruna and Riksgransen, over which there is a very heavy 
mineral traffic. Heavy electric locomotives will also be used in this 
case. Holland has its single-phase line between Rotterdam and The 
Hague, and France, after somo ycers of quiescence, is electrifying on 
a great scale in the south. The Midi Railway Co. have definitely 
decided to electrify a large portion of their lines in the neighbourhood 
of Toulouse, as regards both its loca! lines and some of its long- 
distance lines. For the former multiple-unit trains are being used, 
whilst for the latter lerge electric locomotives will be employed. 
This company heve, after the most careful study of the results 
obtained elsewhere, decided on the single-phase system as the only 
one which answers the general requirements of г, Inrge railwey system 
dcaling with all kinds of traffic. The section at present being elec- 
trified is equivalent to 175 miles of single track. "The motor cars for 
the multiple-unit treins have already been ordered, end several 
powerful locomotives, rated at 2,000 н.р. each, have beon ordered 
from various firms. The results obtained with these will decide as 
to the tvpes of locomotives which will be finally ordered, and of 
which a large number will be required. Besides this modern elec- 
trification, there exists the electrification of the Quai d'Orsay termina] 
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Fic, 3.— PRUSSIAN GOVERNMENT RAILWAYS, BERLIN STADTBAHN 
ELECTRIFICATION. 


of the Orleans railway in Paris, and the electrification of the lines from 
Invalides station to Versailles on the western line. Both of these 
were carried out and completed before the birth of the single-phese 
system; the former in consequence of stesm haulage not being per- 
mitted at the Quai d'Orsey by the French Government, and the 
latter to try electrification of a short suburban line. In both cases 
satisfactory results have bcen obtained. 

In this country main line electrifications include portions of the 
North-Eastern and Lancashire & Yorkshire systems, which are both 
worked on the continuous-current system. The total mileage of the 
lines is 145 miles of single track. А portion of the Midland Railway 
between Lancaster, Heysham and Morecambe, as well as а large 
section of the suburban lines of the Brighton Railway, are worked on 
the single-phase system. As regards the letter, the total amount at 
present electrificd is equivalent to 62 miles of single track, and 50 
electric motor coaches are possessed or are on order. "The trains run 
are composed of two, three, four or six coaches, and the financial 
results have so far proved satisfactory. In considering any elec- 
trification of the Brighton Railway, the fact cannot be overlooked 
that Brighton is under 51 miles from Victoria, and that the service 
over this line is already very intense. "Thus, between London end 
Wivelsfield there are 60 trains à day each way, whilst at present 
there are about 40 trains a day each way between London and 
Brighton. The termini in London and at Brighton are already во 
congested that an increase in the train service, without very con- 
siderable enlargements—some of which are nearly impossible to 
carry out—is quite out of the question. Hence, as early as 1903, 
when I was first instructed to consider the question of electrifying 
a small portion of the suburban service, the fact that it was quite 


conceivable that electrification as far as Brighton might be necessary 
in the near future could not be left out of consideretion. "This was 
one reason, in addition to many others, why the third-reil system 
wes quite out of the question. At that time it was practically 
admitted that if only suburban service hed to be considered the 
continuous-current third-rail system was then considered the better 
of the two. On the South London line, experience extending over 
two years has shown that this is not the case, end thet the results, 
as regards economy of working, arc, if anything, better with the single. 
phase than with the continuous-current system. This experience 
corresponds with that of the Prussian Government 2t Hemburg. 
The results so far obtained have been во encouraging thet extensions 
from Be!hem via Thornton Heath to Croydon and Wellington and 
other edjoining lines gre being planned. The success obtained on 
the South London line has been very remarkable, сз is shown in 
Fig. 4. "The results given thero show that the first year's electric 
working of the South London line resultcd in en incresse in the 
number of pessengers carried over the previous year (with steam) 
of 97 per cent., whilst the second year's electric working, which ha 
just come to ап end, shows an increase of 130 per cent. over steam. 
As regards the Cryst»! Palace line, in consequence of the shortage of 
power plant, only a portion of it could be opened lest Mey, and, 
although satisfactory increases have taken plece, the res! com- 
parison will only be available in а few months’ time, сз the Festival 
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Fic. d. —Convas SHOWING PROPORTIONAL INCREASE IN TRAFFIC 
ох Bourn Lonpow LINE омка TO ELECTRIFICATION, 


(The drop in the tcp curve is due to the rccent strike.) 


of Empire during the summer months makes 2 correct comparison 
with the previous year, under steam conditions, impossible. The 
results of the electric service to the Crysta! Palace will be greatly im. 
proved when the section betwcen Belham and Selhurst is сотр:еќе. 

Having thus seen the very considerable extent to which electric 
traction has already been adopted by leading railways throughout 
the world, it may not be without interest to examine a little more 
closely whet are the causes that have brought about this change. 
The first is undoubtedly the competition from clectric tramways, 
which has very seriously affected the receipts of во many railways as 
regards their local traffic. Frequent and fest services are nocess?ry 
if this competition is to be met. The limit has long since been reached 
in this direction with"steam-hauled trains, and the introduction of 
electric traction is the only remedy. That this remedy is effective is 
shown by the satisfactory results obtsined by 211 those railways, both 
in this country and abroad, which heve introduced electric traction 
on their suburban systems. There are, however, other causes which 
have brought about electrification, such as the difficulty of ventilating 
tunnels and the desirability of substituting water-power for coal in 
countries where the former is abundant and the latter costly. Further- 
more, the limit has been reached in this country аз regards the output 
of steam locomotives, 1,500 н.р. being near the limit obtainable. 
whilst electric locomotives of 4,000 н.р. аге in reguler use at present. 
In consequence of the uniform turning movement exerted by en 
electric motor it is also possible better to utilise the edhesive weight 
on the driving wheels for tractive purposes, an electric locomotive 
being capable of exerting a tractive effort 25 por cent. grester than a 
steam locomotive for the same weight on driving axles. It will, 
therefore, be seen that electric locomotives can handle heavier trains 


steam. 


economies in working coats. 


has previously been referred to. 


The whole csse of long-distance electrification rests on cheap 


electric power being availsble and the cost of distribution being kept 
within moderete limits. 
purposes is being generated by stem at à works cost of 1d. per unit ; 
on to this must be edded the capito! charges, which will very accord- 
ing to the nature and size of the power plant and its locstion and load 
factor. In America works cost is ач low as 0-22d. per unit in a station 
which consumes 2-9 lh. of cos! per kilowatt-hour. Ce pita! charges 
should not exceed 0-2d., so that it is quite conceivable thet reilwevs 
will, in the future, be able to purchase alternating current in this 
country et 0-44. to 9-54. por unit, delivered to them on their railway, 
and this will be the tote! cost to the company if alternating current 
is used. On the other hand, if continuous current is edopted, this 
figure will be increased by the losses sustained in the course of trens- 
formation, end by the low-pressure distributing losses, as well as by 
the costs involved in the sub-stations, as regards working. mein- 
tenance end capita! charges. Some ides of what these may amount 
to may be gaincd from the fect thet in the ease of the N.Y.C. & 
N.H.R.R., according to Mr. Wilgus, the cost of sub-stetion trens- 
formation and distribution із €-158d. per unit, whilst the capite! 
charges due to this item gre 0-455d., thus making a totel of 0-613. 
per unit for transformation alone, è truly colossal mount. This 
need not be so great in every cese, but, under such favourable con- 
ditions as exist in London on the County Council tramways, this 
figure is represented by 0-26d., ог г figure lerger then the toto! works 
cost at the generating station. This would increase the cost of cur- 
rent to the railway by at least 20 por cent., making the cost of con- 
tinuous current delivered to the line 0-64. to 0-675d. per unit. This 
is а very important consideration when it is remembered that the 
cost of current represents e2bout 50 to 60 per cent. of the totel 
locomotive charges per train-mile. With cheap electricity and a 
frequent trèin service, which enables the interest on the capital 
expended on the conductor system to be divided over a very lerge 
twin mileege, cleetric traction becomes chozpor then steam, in 
addition to the numerous other advantages which it possesses. 

The ennue! cost for meintenence апа repairs of electric locomotives 
is less than half thet of steam locomotives ; but, in «addition to this. 
an electric locomotive cen do more work then ә steem locomotive. 


es it requires no time to fill up with coa! and weter, or to reise steem, 


reke fires or elean fire tubes. Repsirs are го carried out much 


quicker, so that five electric locomotives will do the work of cight 
steem locomotives. Only one man is necded to drive en electric 
locomotive, whilst two are песоззагу with steam, and the work is 


much less hard on the man. Time and sp»ce are saved at termini, 
es tur-tebles become unnecessary, and ell clectrie locomotives 
standing ere available for service without first having to be filled and 
fired up. The reduction in the cost of meintenance of stations end 
bridges will also be important, in consequence of the total ebsence 
of steam or smoke, 2 difference which those who travel on the District 
Reilwev now 2nd who remember it in the days of steam will readily 
appreciate. No water cranes, ash риз or coa! stacks are required, 
the absence of which will allow г very large and valuable space at 
termini to be eveilable for other useful purposes. 

These points are fully realised by the Brighton Reilway Co., 2nd 
it is for this resson that г, scheme for electrifying the whole of their 
services to Brighton is being investigated. As will be seen from a 
mep of the svstem, the whole of the services between London Bridge 
end Brighton could ezsily be clectriticd, all steam, оз regerds this 
portion of the line, being entirely done away with. The Ksstboarne 
end Hastings treins would be heuled electrice!ly es fer es Lewes, 
where a steam locomotive would take them to their destination. 
Meny, if not 21, the Portsmouth trains would be run eclectrice!ly as 
far os Worthing, whence a steam locomotive would haul them to 
Portsmouth, АП towns not on the electrified section would be pro- 
vided with frequent motor rail cara (steam, electric or petrol) con- 
necting with the nearest stetion on the electric line, thus providing 
а much more frequent, as well as quicker, service connecting them 
with London than it is possible to give now. Such а transformation 
would enable a 10 to 15 minute service to be given to Brighton, and a 
2U to 30 minute service to all the immediate stations; and thc 


consequent traffic increase should be at least correspondingly large. | 


and climb steeper gradients than can economically be done with 
These have been the principal reasons for electritfication in 
the past, but the experience geincd with the svstems thus electrified 
hes enabled practice! figures to become атпа Бе ag regerds the cost 
of operating and meinteining clectrified railways; and the results 
thus obtained have been in meny cases so surprising thet several 
railway authorities at the present dey are contemplating, or have 
already introduced. eleetrie traction with a view only to effecting 

The latest exemple of such а decision 


js thet st which the Prussian Government have arrived, and which 


In England to-day electricity for traction 


nery.” 


chines. 
speeification for machinery with a request to makers to tender for the 
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It is proposed that the non-stop trains should do London to Brighton 
in about 45 minutes, end the stopping trains in about 60 minutes. 
The surveys and calculations in connection with this propose! ere 
ready far advanced, but the work involved is enormous, end it will 
he several months vet before any scheme will be ready to present to 


the Brighton Board for their consideration. 


DISCUSSION. 

Мг. W. Forges, in the discussion that followed, remarked that the 
whole of the lost traffic on the South London line had been regained bv 
electrification, and that the increase on the Crystal Palace route had 
Vhey had not received a single complaint from 
the public in regard to the service. He hoped that the London Bridge 
section to the Crystal Palace would. be ranning by Mareh 1 next. The 
financial results also were most satisfactory, and the management were 


amounted to 70 per cent. 


thoroughly satisfied. 
Mr. G. W. PARTRIDGE considered the satisfactory nature of the supply 


that had been given was partly due to the simplicity of the system. The 
efticiency from the generators to the line was 92 per cent., and this was a 
very strong point in favour of the single-phase system. 

Lord BEsssonovon said that the report which was being prepared Бу 
Mr. Dawson and others on the clectritication of the main line to Brighton 
would be seriously considered by the board with a view to its adoption 
if the scheme were shown to be sufficiently advantageous, The financial 
side of the present electrification was quite satisfactory. 


STANDARDS FOR ELECTRICAL MACHINERY. 


The following is an abstract of the discussion that took place 


last week at the meeting of the Institution of Electrical Engi- 
neers, when Dr. В. Pohl read his Paper, entitled " Notes on 


National and. International Standards for. Electrical Machi- 
An abstract of this Paper was given in our last issue. 
Mr. T. Накыхе Сневтох, In opening the discussion, said that Dr. 


Pohl appeared to imply that he (the speaker) had suggested there was an 
urgent need for standardising electrical machines. 
he saw very serious difficulties in the way of standardisation, owing to 
the great variety of pressures and frequencies т use, the performance of a 
motor being different on each supply. 
Standards Committee, or whoever took the matter up, to frame rules 
which would be universely recognised for the rating and testing of ma- 


There was, however, scope for the 


There was a growing tendency to accompany ап mnquiry or 
machine specified and also for the nearest standard made. The buyer 
usually found it an advantage to take something. the manufacturer 
already had in stock of a standard size. He did not think that the tests 
recommended in the Engineering Standards Committees report were a 
very good solution of the difficulties, Dr. Pohl had already stated that 
testing for six hours was an arbitrary rule for machines which might have 
to run any length of time, and he (the speaker) thonght that the testing 
of motors for intermittent use for one hour seemed equally wanting in 
reason. He Gave particulars of some experiments which he had made to 
see What that one-hour test came to as ao equivalent in intermittent 
work. 
tinuously, give the same temperature rise as if it were run fora length of 
time with an intermitteney of 3 in 4, which was a rate of intermittency 
consid rably in excess of most requirements. If the motor was run for 
1 hour continuously it was equivalent to an intermittency of ] in 4, which 
was much nearer the requirements of actual practice. To ascertain 
what difference it made if the motor were totally enclosed, he had the 
same motor tested on the 1 hour rate, this was equivalent to ] in 6 inter- 
mittency. There was, however, nothing in the Standards Committee's 
report to indicate what onc hour continuously was likely to be equivalent 
to in actual practice intermittent working. One thing which had particu- 
larly occurred to him when thinking over the question of standards was 
that if everybody made machines in exactly the same way with exactly 
the same performances and specification it would be rather difficult for 
the salesman, who would be deprived of all his talking points. 

Мг. W. E. Rosson thought the subject was not a one-discussion sub- 
ject, but would merit at any rate one discussion per session until some- 
thing had been done. Before, however, anything in the nature of stand- 
ards could be adopted there were one or two great factors to be overcome, 
one of which was that they would have to embark upon a very great edu- 
cational campaign amongst all engineers and users of electrical machines. 
Before discussing the terms and recommendations for the new standards 
it was necessary to consider the reasons for the failure of the old recom- 
mendations of 1904 and 1907. He thought they could take it primarily 
that. so far as they were concerned at any rate, standardisation was in- 
tended to benefit the electrical industry, firstly, by enforcing such a 
standard of performance as to encourage the use of electrical machinery 
and to prevent unfaircompztition, and, secondly, to lower the cost of manu- 
facturing the machines. Under these cireumstances, with the increased 
profits made, it would be possible to make further developments and 
progress with electrical machinery and the industry generally. Regard- 
ing the first point, И manufacturers of electrical machinery would agree 
among themselves faithfully to observe the standards, and if it were made 
an offence against the law for foreign manufacturers to sell machines in 


e3 


Аха matter of fact, 


He found that a ventilated motor would, if run for one hour con- 
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this country of types which did not conform at all with the ideas of per- 
formance established, then something might be done. There was no other 
way so long as they had an open market... The buyer in an enormous 
number of cases went simply by the selling price of the machine, and dis. 
regarded entirely all questions as to the capital value of the efticiency, 
which fatter, he (the speaker) suggested, was a thing which makers should 
be compelled to place upon the output plates of all machines. Upon the 
second point,if standards were adopted at once, the improvemeat as regards 
manufacturing would be much less than supposed by many engineers. 
During the last two years orders for machines had been verv plentiful, 
but the prices were such that there were hardly any clectrical manufac- 
turing firms in the country who were in a favourable position as regards 
profits. He felt sure that when they eonsidered how economy was to Бе 
brought about by improved manufacture, they would find that there was 
not enough work in this country to enable real manufacturing to be carried 
out with present cenditions.^ The present system was ludicrously un- 
economical in many waya. as orders for.one size of machine were split up 
between so many firms that not ane of them could really manufacture. 
Regarding the author's Tables III. and IV. for machines with specitic 
outputs, he considered that so far as the numbers of frame steps were 
concerned there was no great advantage to be obtained there, аз the 
tables gave more steps than present average practice. The parts of these 
machines which lent themselves best to real manufacture were the purely 
mechanical parts, which were practically unaffected by the speed ratings 
at present. The parts which were affected were the armature windings, 
which could, no doubt, b» more fully stocked, but there were verv few 
firms who would feel justified in having Jarger maximum or minimum 
stocks than there were now. They could not expect а man designing а 
machine costing, say, £2.000, to alter the speeds, &е., for the sake of the 
electrical manufacturer. He would only do it by one way, which was to 
arrange definitely that there was only the one set of speeds that he could 
have. Considering that at present manufacturers could not agree among 
themselves for preventing the cutting of prices. he could not see the 
slightest hope of their agreeing among themselves to alter the number of 
speed ratings, &c., which, after all, were not vital points to them as com- 
pared with the cutting of prices. At present they had too many firms 
making one and the same size of machine, and the onlv way to get any 
possibility of real manufacture was to agree to divide the orders which 
came аіоли into different classes, and give cerciin firms a certain class. 
That would make a very great saving ia the production cost, the selling 
prices would be lowered, and the designs improved. И would, of course, 
be а very difficult matter to get the whole of the firms in the country to 
agree to divide the work, and there was not the slightest prospect of the 
larger companies freezing out th» smaller ones, but it should not be very 
difficult for, say, a dozen firms to join together and pool their orders in a 
certain ratio depending on their capitals. As regards the ratings, he 
agreed with the author, but did not see why the six-hours’ test should be 
left out of the Standards specification. With the intermittent rating 
they would always have trouble, but they should certainly have some- 
what smaller ratings than they had пом. Flame-proof motors should 
also be left out of the Standards specification, as he thought the need for 
such motors would be wiped out. He objected to many of the author's 
recommendations in the Paper, but would submit his views and reasons 
in à communication. 

Mr. Ковевт Нлммохр felt that it was due to the committee that drew 
up the standards to say a few words in defence of what they did. ` fn the 
first place they set before themselves two objects. One was, while bear- 
ing efficiency thoroughly in view, to cheapen the eost to the buyer; and 
their first stop was to consider carefully what were the various sizes of 
generators and transformers in more general demand, and, at the same 
time, what were the sizes that the majority of manufacturers were pre- 
pared to make. From those sizes they selected thoir lst. He heartily 
appreciated the Paper, because it was by criticism such as it contained 
that the Standards Committee could get into touch with those who knew. 
The Committe would shortly make a fresh stirt, and h> was eure that at 
ita first meeting it would thoroughly go through Dr. Pohl's Paper. He 
also drew attention to the composition of th^ committee. All the tests 
given by the author were done at the instigation of that committee, who 
felt that the method of dealing with temperature rises which had been in 
practice for many years was unsound, and they, therefore, called in the 
National Physical Laboratory. The members of the committee had had 
many years’ experience in the manufacture, purchase and testing of 
machines, and hoped by round-table conferences, which lasted for some 
years. to devolve a set of rules which would be acceptable to the industry. 
For this purpose they had two m ain objects in view, one of which he had 
already mentioned, and the other was that such conditions of testing should 
be laid down that even the most conscientious of consulting engineers 
or the most cantankerous of buyers could not make out such a case for a 
test that would cost the elient an enormous sum of money. They there- 
fore said that if the machine would stand a test for six hours at that tem- 
perature rise and at that rated load then the buyer should be satisfied. 
The author, however, recommended in his Paper, that to test a machine 
for continuous working one had to find the output at which with suitable 
attention it could work continuously from week-end to week-end. There 
was nothing in the Engineering Standards Committece’s specification 
which justified the author in saying that the machine should work in 
an atmosphere of 25°C. The temperature rises were based upon the 
supposition that 25°С. was the temperature of the atmosphere of the 
room, but if this exceeded 25°C., then each. of the temperature rises 
specified in Clause 12 had to be decreased by 1 deg. for each I deg. that 
the temperature of the room exceeded 25°C. Не would have liked ап 
acknowledgment from Dr. Pohl of one important point in the specifica- 
tion. For the first time the Committee had swept away the absurd 


idea of specifying overload. It had alv ays appeared to be an absurdity 
to specify а machine which could work at à certain rate and then at the 
same time specify that it should be able to do 25 per cent. more. "he 
Committee tried very hard, and eventually succeeded jin doing away 
with the nonsense of overload, and the author, therefore, blamed them 
for overlooking a thing which all concerned ought to have known. 

Dr. Нихлусз P. THompson entirely disagreed with the recommenda. 


боп by Dr. Pohl of the elimination of 100 and 115 volts as standard pres. 


sures. He (Prof. Thompson) had been a persistent advocate of the ad- 
vantages—at any rate from the point of view of the consumer—of supply. 
ing at that low voltage, and surely the present ex perience of metal fila- 
ment lamps warranted him in saying that it had been а misfortune from 
the point of view of the consumer that electrical engineers ever took to 
distribution of energy at 240, 250 and 550 volts. He noticed that the 
word *' regulation “` had again turned up. but. of course, the author 
meant “the departure from perfect regulation." There seemed to be 
some danger in the notation in common use of confounding temperature 
rise with the actual temperature readings. | M hen he-meant temperature 
reading on the therinometer he wrote ^* 40: С. but when he meant rise 
of temperature he always wrote ЧО dig. Conte.” It was quite unne- 
cessary to have a six hours! testor any very long run in order to find out 
the top temperature reached ina machine. By taking a few very careful 
observations at the beginning cf the test and repeating the process, then, 
when the rate of temperature rise had fallen to one half of the initial 
value they had got exactly half way up to the maximum temperature. 


‘Thus by doubling the temperature rise. аз observed at the half-way poirt, 


one could get the top value without waiting three or four hours more. 

Mr. HERBERT А. JONES thought that the StandardsCommittce had in 
1904 made a start from which most manufacturers had benefited. He 
thought that it was possible to go too far in standardisation, becauso. gs 
in America, it had had the effect of standardising sizes of certain parts of 
machines and overall dimensions, which was bad in the sense that it 
erippled or stultitied the designer, Contrary to the opinion of the authe г, 
he thought that where Continental competition was felt most was in lire 
schemes and with large machines. Continental manufacturers did not 
and could not compete with British manufacturers for machines up to 
100 H.P. at the prices ruling in this country. lis was strange in view 
of the benefits, such as decreased cost of manufacture (due to makirg ia 
large quantities). indicated by the author as being possible to obtain only 
by means of standardisation. T'he author mentioned, regarding commu- 
tator depths, that excessive depths mcant "useless investment of capital." 
The speaker thought that at the prices at present obtaining, the purchase 
of any electrical machinery was ` useful investment of capital." — It was 
dangerous to have a definition containing an expression such as " prac- 
tieally no sparking.” Further it was desirable when speaking of overloads 
that the word " momentarily " should be defined as à decimal or fraction 
of time. He agreed with the author in his views on the temperature test- 
ing of field coils by the resistance methed, as there was nothing та: re 
unreliable than thermometers in the hands of some testers. Не acrecd 
with the previous remark that standardisation to-day was infinitely 
beiter than it used to be. As to the value cf guarantees, he considered 
that the majority of orders electrica] manufacturers now obtain were not 
given so much on strict conditions of guarantee, but more on the question 
of the reputation of the manufacturer and on the results that the buyer 
had previously experienced with his machines. 

Mr. W. Е. BURNAND agreed with Mr. Hammond that from ' wock-. nd 
to week-end ? was superfluous ‘and was not a good way of expres! ng 
the short test to determine suitability for continuous runnirg. Ве 
thought the temperature rises stated in the Paper looked rather hich, but 
taken broadly he was in agreement with them. He heartily ercdured 
the author's conclusion, and hoped he would continue his efforts t ^?ntro- 
duce revised standards that would be used. 

Dr. Ropert Pout, in reply, assured Mr. Hammond how heartily he 
agreed with the constitution of the sub-committee which formulated! the 
standards of 1907. The same speaker had misunderstood one се two of 
the suggestions made in the Paper. In the first place the auth r hed 
specially introduced into the Paper a clause to shorten in the major ty cf 
cases the duration of the oficial test, because the six-hours’ test was te» 
long for the majority of machines. Мг. Hammond had also sis sted 
that the committee had swept away the question of overload. but h (the 
speaker) was afraid that they had not done so. Ву not mentioning 
overload in the '* Standards," one did not sweep it away. whe replacing 
of 35°C. for 25°C. was, to his mind. an important point. With г. gard 
to the number of sizes given in Table IV., he did not Ке to make it any 
smaller lest the speed steps became too great. He disagreed with Mr. 
Robson that unless manutacturers came to an understanding грат 
prices they would never be able to make profits. In his opinion th» prce 
of machines sold in this country was, to a large extent, determined by the 
price at which foreign-made machines were offered. They must learn 
from the methods adopted abroad. and bring their manufacturiv: costs 
down, and by so doing make a profit. He did not like the idca cf Cos 
away with the sting of competition from abroad. They mast ау m 
foreign competitors, and adopt modern methods of organisation. Тоба 
of relying upon the manufacturers to agree on prices among themselyes. 


it would be much better for the buying publie if an independent body 


would take up the question of standardisation, and give the small and 
large firms the advantage which the great American and Gorman econ- 


cerne derived from their large production. Dr. Thompson r'ghily drw 


attention to the increasing need for 100 and 115-volt machines for nrivate 
installations, but, nevertheless, the number of machines made for those 
voltages at the present time was only a very small proportion of the total 
number of machines made. He would like to see them left out of the 
standards for the present and remain special machines. The term 
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possible, although on alternating supply systems these are 


probably more or less extinct. . 22 
‚ These considerations strengthen the argument in favour 
of reserving this device for contract supplies, but there appears 
to be also a sphere of usefulness for it for small power single 
lamps on alternating installations: where the need of high 


“regulation” should, of course, have been “ irregalation." He con- 
sidered that the method suggested by Dr. Thompson to ascertain. the 
temperatur» rise was very useful. In reply tò Mr. Jones, what he (the 
speaker) complained of was that practically nothing had been done since 
1904. A Standards Committee should be a standing committee to whieh 
any developments in manufacture should be immediately referred. What 
he meant by " practically no sparking " was that there should. be no 
visibl sparking. He thought they had reason to expect. апа he hoped 
it would be the case, that the outcome of their suggestions would be the 
formulation of new standards, witch. he felt sure, would be in the in- 


terest of all sections of the electrical industry. 


ducing transformers. The difference in cost of consumption 
between а 10-watt and а 20-watt tungsten lamp burning for 
1,800 hours per annum, at average rates, would rather more 
than pay the cost of a small condenser, apart from the saving 
effect in the cost of the lower voltage lamp.—I am, &с., 


Dec. 11. J.W. B. 


THE INSTITUTION OF ELECTRICAL ENGINEERS. 
| TO THE EDITOR OF THE ELECTRICIAN. 


CORRESPONDENCE. 


CONDENSERS FOR METAL FILAMENT LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: The description in your current issue of the method of 
using condensers in connection with the metal filament lamp 
and your editoriil comments upon the same are of great in- 
terest. There is still a considerable amoun* of evidence to 
show that th^ metallic filament suff-rs from the“ over-shoot ” 
produced at the moment of switching ол. Some time aco tlie, 
writer worked out а special form of switch and carbon ballast 
resistance for use in connection with hich candle-power street 
lamps, the idea bein to oblize the switchmen to put the carbon 
resistance in series with the metallic lamps for a brief peri-d 
before putting the full voltage across the lampa; of course, any 
multipie-way switch and resistance will secure the necessary 
buffering effect, but the use of a suitably selected carbon fila- 
ment has the adva"taze of being Inexpensive and тосе 
smoothly regulating owing to the resistarce temperature 
characteristics of the carboa and the metallic filament; beng 
in th* reverse direction to one another. | | 

The rapid fall ia the first co t of “tungsten” lamps and 
фе generally increasing strength ha; rendered the above 
device of li5tle commercial value, excep'ing, perhaps, in large 
public build ng; where on» resistane> would suffice to protect 
lamps of very considerable valut, as, fo: instance, electroliers 
in theatres and batton gvo ips. 

The development of the small and cheap condenser will he 
watched with cons‘derable interest, altho yet there should be 
some hesitatioa in putting lamps in series for public lighting 
work. The great advantage of the group lamps which have 
recently com? into so much favour lies in the fact that the 
fa'lure of one or even moze lamps does not result in total 
extinction of th» light, as peosamibly it would if:they were 
pit In series with a coidenser, unless some devic? were рго- 
vided t» * short-zircuit " the failur:s auio:natically. The most 
interesting application appears to be in the case of small series 
instaliations, the current-limiting effect of the condenser having 
the valuable property to which you draw attention in connec- 
tion with contract charges. The technical aspect must not be 
lost sight of, and apparently it would be better not to put con- 
densers in the switch wire, which is, or Should be, the wire 
above earth potential, but to insert them in the return wire 
which should be in connection with the supply company’s 
earthed conductor; then, in the event of a fault to earth de- 
veloping on the installation wiring. the fuse on the * live" pole 
would have an opportunity of blowin ;, whereas И the con- 
denser were on the feed side of the fault it would allow a cer- 
tain current to flow through the fault and the fus» would not 
blow. It shou!d also b» borne in minil by the user of a series 
group of lamps fed through a condenser that switching off a 
lamp by * ghort-cireuiting ? it leaves the lamp-holder still 
above earth potential, the pressure in the various holders 
depending upon their position aloag the series circuit. a 

Attention also to the question of metering such circuits 
would be necessary. Although most molern watt-hour meters | 
are suitable for indactive circuits, they might require special | Continent. mE | 
adjustment to proven: thom from ranninz backwards on the In the arbitration that followed Prof. Thomson, afterwards 
leading current of a coidenser whon all lamps were cut out, | Lord Kelvin, gave my father the priority. You will т 
and, similarly, the us» of an ampere-hour meter would not be | corroborated in Mr. Jean’s book, “ Creators of the Age of Iron 


Sir: Some ten years аро a committee of the Institution 
was appointed for the purpose of considering and reporting upon 
the disabilities under which the industry was suffering. I 
enclose copy of resolutions which were unanimously passed 
by that committee, and in due course unanimously passed by 


‘the Council.. | НИ 
The conditions referred to т the resolutions, and under which 


they were ten years ago, and they continue very effectively 
to hamper the best interests of the public во far as it is con- 
cerned, and of all who are more directly concerned, whether 
on the scientific or on the practical side. ET | 

There is no body of men who have devoted more earnest 
endeavours, and have made more patient sacrifices in the cause 
of progress than have done the Electrical Engineers of this 
country, but there will be few of us who have not had our 
sympathies keen'y aroused by the personal experiences of many 
of our contemporaries. ` ee 

The President and Council are now taking steps with a view 
to enabling the Institution to deal more effectively with the 
needs of the industry in the broad sense contemplated by the 
Memorandum of Association devised by iis founders, and as а 
"private member ” I venture to ask the active support of all 
concerned for this revival of energy.. , 

The interest which the movement has aroused among all 
degrees of membership will have -been encouraging to the 


merely expend itself on formula. 
very fully debated, and “ on clauses ” the Council can surely 
be trusted to make the best general compromise in the interests 
of all. 
Under the more active conditions which the broader policy 
presupposes, the Institution would be “ worth more” to 
‚ every member, irrespective of the district in which he happens 
to reside. This consideration has a direct bearing upon the 
delicate question of fees, as it suggests that the country 
‚ members, when they appreciate the wider scope of the Institu- 
‘tion’s usefulness, will be more than willing to take an equal 
Share with the London members in providing the means 
required to sustain the work and prestige of a fully representa- 
tive body.—I am, &c., 
. London, Dec. 12. Wm. Г. Марсех. 
[The resolutions referred to were published in THE ELkc- 
TRICIAN, Vol. XLIX., p. 46, May 2, 1902.—Ep. E.] 


GERMAN PROGRESS. "c 
"^O THE EDITOR OF THE FLECTRICIAN. i 


SIR : Tn your last issue I note that according to a letter from 
Mr. Bennett Fitch, Mr. Thomas invented the basic process of 
steel making. I beg to point out to you that my father, Geo. 
J. Snelus, was the original inventor, and took out the English 
and American patents. Messrs. Thomas and Gilchrist were 
happily enough inspired to apply at once for patents on the 


cardle-powers has not made it advisable to put in voltage го. 


the industry has been'carried on, are as restrictive to-day as 


Council, but it is much to be hoped that this interest will no: 
Matters now have been’ 
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and Steel." Ishould be glad if you would kindly correct this in | 


your next issue. 

I quite agree with Mr. Fitch that this process gave the 
rermans that opportunity they had waited for to enable them 
to use their poorer qualities of ore, but at the same time I think 
the English manufacturers did not use the process as they 
should have. It is self-evident that they could have imported 
the poorer Spanish ores and used the valuable * basic ” pro- 
cess to remove the phosphorus and sulphur in the required 
manner. If that had been done, my father and his children 
would have benefited more than they did. 

Whilst we are on this topic of German progress I should like 
to point out that Germany owes a great deal to. Bismarck’s 
policy of uniting the different German states, and introducing a 
tariff, which is of a very protective nature. I for one, as a 
good Englishman, would like to see England introduce Tariff 
Reform.—1 am, &с., 


Berlin, Dec. 9. P. W. SNELUS. 


A RESISTANCE METHOD FOR OBSERVING THE IN- 
STANTANEOUS PERFORMANCE OF INCANDESCENT 


/— LAMPS. 
¥ BY Е. J. EDWARDS AND G. C. CONNER. 
Summary.—The authors describe a method for measuring the resis- 
tance of a lamp supplied with alternating current at any point in the 
cycle, and give the resulta of a few tests. 


Considerable attention has been given recently to the question of 
сусНе variations of luminous intensity in incandescent lamps. 
Therefore a method which is in some particulars new in its application 
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Fic. 1.—GENERAL ARRANGEMENT OF BRIDGE. 


to this particular problem may be of interest. The relation between 
luminous intensity and resistance can be accurately determined 
under constant conditions with direct current. Therefore it is 
necessary only to measure the variations in resistance in order to 
know the variations in luminous intensity. 

The apparatus used was essentially a Wheatstone bridge with 
non-inductive resistances and a synchronous contact device in the 
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galvanometer circuit, as shown in Fig. 1. The arrangement gives 
one contact por electrical cycle, this furnishing the galvenometer 
with unidirectional impulses of current when the bridga is out of 
balance, As the impulses are changed in direction when passing 
throuch the zero current point of the wave, this furnishes a means 


for very accurately determining the zero current and voltage point 
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* Abstract of an article in the “ Electrical World.” 
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watts. | tane change eo 
| tance. from in C.P and Was. 
norma]. ш C.P. serboehr. 
Tungsten, 110 v....... 15 3: $4755 3:56 36-0 Los 
Tungsten. 110 v...... „1 25 г 37% 2.47 23-9 92.5 
Tungsten, 110 v....... | 40 834 2-15 20.6 20-5 
Tungsten, 110 v....... | 60 |.» 208 DH[ 73 | 166 14:1 
Tantalum, 110 v....... 25 510 1-53 25:6 
Graphitixed — carbon 
EIU ЖОКЕ ЛҮ ГУТ 40 | 206 0-47 10-4 Cu 
Carbon, 220 v...... TT 60 77: 0-SO 19-2 


in the eccle. И was found thet by throwing the bridge considerably 
out of balance it was possible to determine the zero point to within 
] deg. 

Results of tests on several lamps at 60 eveles are given in Та Ме E. 
whilst Fig. 2 shows the curve for ore lamp. Fig. З is è semple 
candle-power eurve computed from tho resistance curve, using the 
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relation C.P. = R*?, where the candle-power end the resistance are 
both expressed as their ratio to norme! value. The curve has been 
shifted from relative to actuslelectrical time degrees. The approxi- 
mate values of the exponent for various typos of lamps are given in 
"Таре И. 


Table II.—E.«pon: nts for Resistance Candle power. Equations. 


Filament material. Ex ponent. 


Tungsten .............. я rm РРР m T ER NUN 
И caesa E Res RU T———— ЕРРЕТИ | 15-0 
Graphitised carbon...... ——É—— T ida uses dade 2]:0 
‘Treated carbon ..... TCU TCR — ——— — 74-0 
Untreated carbon | ...... MON "m DUE 


f The method affords an eccurete morns of getting at the instan- 
taneous performance of a lemp, especially in the ease of tungsten 
filament lamps, because of the relatively large change in resistance 
corresponding to a given change in candle-power. As will be seen 
in Table IL, the method is not so well ad»pted to treated carbon 
lamps, because of the very smell chonge in resistence for а given 
change in candle-power 

It is interesting to note that candlo-power variations as obtained 
by this method agree reasonably well with those obteined strobo- 
scopically by Kiely and Wasserbochr, end also the engle of lng of 
candle-power behind voltage. 


LEGAL INTELLIGENCE. 


pee 
General Electric Co, v. G. W.Ry. Co. 


On Monday the Railway and Canal Commission heard an appeal by 
defendant company against a registrare order. ‘he case raised a 
question of undue preference. which plaintiffs alleged that the railway 
company gave against them and in favour of Messrs. Belliss & Morcem. 

Mr. L. MACASSEY, in opening for the railway company, stated that 
plaintiffs had brought an application before the registrar in respect of 
What they alleged to be undue preference allowed by defendants to 
Messrs. Belliss & Morcom in the carriage of electrical machinery from Bir- 
mingham, where the factories of both firms were situated. The registrar 
had ordered discovery of all the documents relating to the case over а 
period of three years, without having before him a single concrete case 
in which undue preference was given. Messrs. Belliss & Morcom were 
manufacturers of steam eng nes and agricultural machinery, whose goods, 
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being heavy and bulky. were carried under class 4 of the Railway Rates 
Act at по prescribed rate, but at a “reasonable sum." The goods of 
plaintiff company were carried under closs 4 as machinery in cases, with 
a provision that if the weight exceeded 10 tons an addition of 25 per cent. 
might be made to the rates. Plaintitfs applied to the registrar for an 
order of discovery, alleging that defendant company was carrving elec- 
trieal appliances for Belliss & Morcom at the rate of vertieal engines, and 
ao giving that firm an undue preference over them. The registrar, he 
gaid, without having a single case presented to him of undue preference, 
made ап order for discovery for three years of the goods carried. by 
defendants from Birmingham. He contended that that order was oppres- 
sive, and that, in any case, the court would not allow an order for dis- 
covery to be used as a fishing ` order to procure evidence for plaintitfa 
without any grounds shown. 

Mr. DisrURNAL, for plaintiffs, stated that the same application was 
made by his clients against the Г.. & N.W., the Midland and the G.W. 
Railway Соч. The two first-named companies had agreed to supply his 
clients with 12 typical cases; and he was quite willing to accept. an 
assurance from the Great Western. that. they would do the same, 
which would save them from the overhauling of three years! work at 
Birmingham. 

Mr. Macassey declined to give that assurance, and said that if it was 
true that his clients had been carrying electrical machinery at the rate 
of vertical engines they had no means of discovering which was which. 

Mr. Justice А. Т. LAWRENCE, in giving judgment, said that in any 
application of this kind the ground of the undue preference mnst be 
shown, and that hid not been done in this case. An order of this kind 
for a discovery of three vears would be oppressive to the railway com- 
ponies, and if $t were pursued would make the conduct of railway business 
Impossible, At the same time, the Commissioners would give every 
assistance in cases Where undue preference was charged, and would put 
no obsttcles in the way of allowing applicants to prove their cases. In 
this ease, however, they thought the order was too wide and disallowed it, 
giving plaintiffs 10 days in which to produce six instances upon which 
their case could be based and their application renewed. 


—— — ————— —— 


United Lighting Co, v, Liesegang. 


In this action, which was brought to recover damages for breach of 
contract and for the value of broken electric lamps supplied to plaintiff 
company, Мг. Inskip, on behalf of the company, applied to Mr. Justice 
Coleridge on Saturday last for judgment. Counsel said the defence was 
strack ont in default. of discovery, and there was part of the claim 
(C189, 153.) upon which plaintiffs were entitled to judgment at once. 
The action arose out of a contract for the supply of electric lamps at 
ls. 9!d. cach, and there was a stipulation that if the breakages exceeded 
5 percent. defendant should allow plaintiffs the price of all broken over 
that limit. The 5 per cent. limit would be 654 lamps, but there were over 
2.000 delivered. broken. The rest of the action was for damages for 
breach of contract in the quantity delivered, and in respect of that there 
would be damages to be assessed by the Official Referee. His lordship 
entered judgment for $189. [53., and for the amount of damages to be 


assessed as stated. 


Hammersmith Tramway Arbitration. 


On Tuesday the Board of Trade arbitrator (Мг. В. Elliott Coopers 
M.Inst.C.E.) appointed to determine the price to be paid by the London 
County Council to the London United Tramways (Ltd.) for the portion 
of the company’s tramways within the county area in Hammersmith 
conclided the hearing of evidence and legal arguments, and reserved his 
award, 

At the opening of the proceedings Mr. BALFoUR BROWNE, К.С. (for the 
company) said the line in question (from Shepherd’s Bush to Young's 
Corner, Hammersmith) was purchasable by the County Council (under 
the terms of the act which authorised the company to construct the line) 
at a price equal to the value of the lands, buildings, works, material and 
plant suitable for and used by the company for the purposes of the tram- 
way, but without compensation for goodwill or loss of revenue. Counsel 
argued that some of the company’s property outside the county boundary 
had to bə considered. The Chiswick power house was outside the 
boundary, but was essential to the working of the undertaking. The 
6 miles of tramway in Hammersmith were the source of аН иво London 
traftic into the country, and it was from Hammersmith that all the other 
portions of the system had grown. The company possessed about 55} 
miles of lins, and they were all concentrated at Hammersmith. Car 
depots and sheds at Uxbridge-road. at Hanwell, at Hounslow, and at 
Fulwell were all necessary for the Hammersmith line. All the depots, 
though outside the county of London, would be much less useful to the 
company when the Hammersmith line was tiken from them. The com- 
pany presented a сїзїп for £385,000, with the object of opening up 
negotiations. The present claim amounted to £386,443. 63. 6d., including 
permanent way £42,278. 93. 10d., overhead equipment £3,076. ls. 5d., 
street widening £41,010. 11s.. ducts, cables, manholes, & с.. £21,843. 85. 4d., 
cars £25,905, special ex pensos £16,833, road lowering £1 350, Parliamentary 
expenses £25,250, and depot and power station £208,996. 153. 114. 
l'echnical evidence was heard for and against the accuracy of these 
figures, and Mr. Негентузох, К.С. (for London County Council) said the 


claims included £4,500, which was th? capitalised sum of an amount paid 


annually by the company to th» local authority for paving a portion of 


the tramway which the company were under a statutory obligation to 
pave. И would be unreasonable to expect the County Council to pay 
that and at the same time bear the ex pense of doing the work themselves, 
Another claim for £4,500 was included for а section of tramway which 
did not exist at present. He submitted that all the Council had to pay 
for was the physical tramway. There was also а claim for £31,782 paid 
for land, out of which £8.083 represented costs. Did the arbitrator ever 
hear of 33 per cent. of the purchase price of land going as costs? Claims 
were also made for the cost of land forstreet widenings, but the company 
were only entitled to claim in respect of land оп which the tramway waa 


constructed. He also disputed the reasonableness of most of the other 


figures submitted on behalf of the company. 
Mr. Balfour Browne having replied on behalf of the tramway company, 


the arbitrator reserved his award. 


Gravesend Tramways Arbitration. 


The arbitrator (Mr. Robert Hammond) has issued his award in the 
arbitration proceedings between the Gravesend & Northfleet Tramways 
Co, and Gravesend Corporation as to the charges to be made for electrical 
energy supplied by the Corporation to the company. The evidence was 
reported in THe ELECTRICIAN for Oct. 27 (р. 113). and after reciting the 
facts, Mr. Hammond, in his award, determines as follows :— 

1. That the rates to be paid by the Gravesend & Northtleet Electrie 
Tramways (Ltd.) to Gravesend Corporation for the supply of electrical 
energy for the tramways for a period of seven years from Aug. 7. 1910, 
shall be as follows : Рог all energy supplied in any one year пр ta 180,000 
units at the rate of 2d. per unit. For all energy supplied in any one vear 
exeeeding 180,000 units and not exceeding 280,000 units at 1-84. per unit. 
And for all energy supplied in any one year exceeding 280,000 units at 
0.84. per unit. 

Provided that the above rates shall be subject to the coal clauses 
(agreed to by the parties to the arbitration), which are declared to be 
part of the award, and that the same shall be read as part of the agree- 
ments as from, on and after Aug. 7. 1910. The addition to or deduction 
from the price per unit arrived at upon the basis set out in clause ] (а) 
of the said clauses, though determined upon the result of 12 months 
which end on June 13 in each усаг, shall be deemed to apply to the 
settlement to be made between the Corporation and the company in each 
vear in respect of the units supplied during the 12 months which end on 
Aug. 6 following the said June 30. 

2. That within seven days after the end of each month the Corporation 
shall render to the company an invoice for the amount of electrical energy 
supplied during the preceding month, and the company shall pay the 
Corporation the amount of such invoice within H days, provided always 
that in the event of such invoice exceeding £200 the company shall be 
entitled to pay no more than £200 on account of such invoice. 

3. That at the end of 12 months a statement shall be rendered by the 
Corporation to the company of the quantity and cost of the whole of the 
electrieal energy supplied during the preceding. 12 months, with the 
amounts paid on account by the company deducted therefrom, and the 
company shall pay the Corporation the balance (if any) shown to be due 
within 14 daya of the receipt of such statement. 

4. Each party to the arbitration to pay their own costs, and the fees 
of the arbitrator and the costs of the report of the arbitration proceedings 
to be divided equally between the two parties. 

The coal clanses are as follows :— 

1. (а) In any. 12 monthsending June 30 foreach 6d. rise or fall in price 
of coal (calorifie value 13.000 ВИУРЬ.С.) above or below the standard price 
of 13s. paid to the coal contractor per ton delivered in store at the 
station there shall be added or deducted 0-0175d. for cach unit sold to 
{һе company. 

(b) The actual price paid per ton of coal to be adjusted in the propor- 
tion which the heat units guaranteed by the coal contractors bear to the 
standard of 14.000 B.Th.U. 

(c) Tne Corporation immediately after their coal contracts are settled 
to give written notice to the company of any variation in price or of heat 
value of coal purchased which will affect the prices charged to the сот- 

any. 
(d) Provided that if in any year the calorifie value of the coal used 
ditfer from the standard above named in clause (a). the tramway company 
shall have the right. to require a fair sample of the coal to be taken by an 
independent. person and submitted for test to the National Physical 
Laboratory, whos» certificate shall be accepted by both parties; the 
cost of the test to be borne equally by them. 

2. The clause shall not apply to small quantities of coal purchased 
from time to time, the aggregate of which does not exceed 20 рог cent. cf 
che total quantity used in any 12 months. 


Bogus Accident Claims Case. 


At the Central Criminal Court last week a man named Ernest Pen. 
drigh was sentenced to 18 months’ hard labour on charges of attompting 
to obtain money from various London butchers by falsely representing 
that he had slipped npon a piece of fat outside their shops and injured 
his wrist. Pendrigh and a confederate were alleged to have made at 
least 200 bogus claims for compensation, among their victims being (it 
was alleged) a number of butchera, the West Ham tramways department 


and the London Electric Railway Co. | 
An alleged confederate is now under remand on similar charges. 
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THE TELEPHONE TRANSFER. 


In the House of Commons оп Monday the Postmaster-General (Mr. 
H. Samuel) asked leave to introduce a new bill in the form of a drafting 
amendment to the Telephone Transfer Act. Since the passing of the Act 
earlier in the year difficulties have arisen. The National Telephone Co. 
were to transfer their undertaking to the Government on Jan. 1, but they 
now pointed out that by that course the debenture holders would lose 
the security on which the debentures were held, and they asked that some 
arrangement should be made to enable them to meet the debenture 
holders. As no additional payment by the State was involved, he had 
consulted with the Treasury, and with their full concurrence it was 
arranged that £2.000,000 should be paid to the: National Telephone Со, 
on account of the purchase money at the moment of transfer on Jan. 1. 
That would enable the company to pay off their debenture holders, and 
as the amount of purchase money payable to the company. was con- 
siderably more than £3,000,000 there was no risk in paying that sum on 
account. 

The bill was read a first time. 


ANGLO-AMERICAN SUBMARINE CABLES, 

In the House of Commons on "i'uesday the Postmaster-General (Mr. 
H. Sav EL) stated, in reply to questions, that there were 13 cables from 
the United Kingdom to North America, and all of them = landed. on 
Canadian or Newfoundland territory. ‘hat fact should be borne in 
mind in connection with the strategic considerations. raised Бу the 
questions. "he land-lines, both in Canada and in the United States, 
vere in the hands, not of the Governments, but of private companies, 
and there was no guarantoe under existing conditions that a State-owned 
cable, if laid, would be able to establish connections with the Jand-lines 
in those countries. On this side the British Post Office would not be 
able to supply the cable with much traffic, as the Anglo-American Cable 
Co. was entitled, under an old agreement, to receive all trans-Atlantic 
cablegrams which were not ordered by the sender to be transmitted by a 
specified route. The business of the Pacitie Cable Board was at present 
far from sufficient to justify hiving an additional cable across the Atlantic 
inorder to carry its {тайне alone. Toe Commercial Cable Со. with five 
cables, was not а party to the combination recently formed. He һай 
established. as a condition of the renewal or transfer of landing Fcenccs, 
Government control of the rates charged by some of the cable companies, 
and h^ should extend that control as the liecnecs of others fell to be 
renewed, Where the control applied rates could not be raised without 
the consent of the Goverament, and might be v cuced on the demand 
of the Goverament be companies had à rit of appeal to the Railway 
and Canal Commissioners if the equity Cf any proposed reduction was 
disputed. In view of all those cireumstanecs, and of the substantial 
reductions now being made in many of the trans-Athiatic rates. the 
Government had no present intention of embarking on the hirge eapital 
expenditure and annual commitments which would be ту уе in laying 
a State-owned cable. 


Coal Mines Bill.—On the 7th inst. this Bll wes read а s?cond 
time in the House of Lords, and the Committee stage concluded on 
Wednesday. 


PATENT RECORD. 


APPLICATIONS FOR FATENTS. 


Nora. —The undermentioned Applications (except those marked t) ave mot open to 
public inspection until after acceptance of Complete Specifications. Those marked ® are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
ol inventions, Whencomplete Specification accompanies application, an asterisk is affixed, 


ИЕ November 20. 1911. 
25.862 AKTIEBOLAGET ELEKTROMETALL. Furnac? for reduction or smelting of ore with 
© electric current. (25 11,10, Sweden.)* 

25.863 SHEPHERD © SHEPHERD AUTOMATIC SwITCH Co. 
25.°90 BoscH. Interrupter for electric circuits. 

25.600 Metter. Electric furncc»* 

25.877 Moray. Transmission of telcgrapiic mcssaccs. 

25.99 Wess. Arc lamp. 

“5.905 Swan,  Thermo-slctriz piles or gencrators. 

25 916 Beck.  Ehctrodcs for atc lamps.* 

25.925 Janes” (Ges. fur Elektrotochnizcan? Industrie m.b.H., Gormany,) 
continuous ргодусиой of transparent glass platcs.* 

25.929 Ткомлѕ. Ekctr:ic sienes. 

November 21. 1911. | 

25.947 Cavs. Sparkine rlug with removable el«c.rode and coatral tztezcoziang el etrode.* 

25.955 Bs»wn. Telephon? systems. 

26,039 AXTIESELSKABRT HoviAHDS RADIOTELEGRAF. Type printing telesrav appa- 

ratus tor lin? telegrinny and ra ito-telezraphy. (21 11 10, Norway.)* 
November 22, 1911. 

25.061 BSAZENDALE. Automatic adiustable elcctrical switch, 

20.087 Witson & WirsoN  Elcctric lamn. 

25,101 Martin. Ekc.nc hating of ovins and other appiaacs. 
Z'aland.)* 

26.111 ]сннзон & THCRRCWSCOD. 

26,118 B. T.-H. Cc. & C4R&« м. 

26.112 В.Т.-Н. Co. & Gaaton. 

20.124 LiRzus. Sparring plug. 

26.153 Marconis WikztEss TriLESRAPA Co. (W. S Entwistle, Italy.’ 
hi sn-tontion ketneilcarrents. 

25.165 EveccRomoTO? Еоирмехг Со. & Mzacac. 

25163 Lanz. (Elk с‘то Cloc: Ca.. U.S) 


| Switch-optrating mechanism. * 
(13: 1, Germanv.)* 


Ргсс:55 for the 


(51219, New 


El ctric clutch for controlling гаі ау sicaals. 
Fleciric ewi'ches, $ 
Voltag--rsgulating systems. 


Cw; Ca^; for 


Friction C atc 
Electric c'oczs.* - QUU 


26.190: 


20.213 
26.245 
26.266 
26,267 


26.291 
25.296 
26.331 


26,341 


12376 
26,577 


26.389 
26.381 
26.382 
26.383 
26,426 
26,440 


26.225 
26.390 


26.393 
26.420 


26.478 


26.627 
27.037 
27,205 


27.277 
27,562 
28.611 
29.231 


29,314 


29.631 
23.705 


29.747 
32.176 
32,212 


6 


178 
402 
1.036 
1,110 


1.378 
1.776 
2,591 


2.765 
2,889 
3,526 


4.28 
4.287 
5,140 


5.289 
_5,499 


5.522 
5.924 
6.664 
7,416 
7,852 


7.858 
8,201 


9,575 
11,398 
12.898 
13,335 


13.021 
14.478 
14.59) 
14.571 
14,729 
15,798 


16,426 


16.935 
17,387 
17.723 
17,768 


17.875 
18,082 


18,083 


19.072 
19,120 
20.523 
20,524 
21,699 


Novemter 23, 1911. - 
Mart. Electrically ctartiny internal-exrlosiye engines. 
Lonse & гов. Electric dynamos. 
SIEMENS Bros. Dynamo Works & CSoWLEY. 
Lewis. Electrodes for flame arc lames. 
OLivER Акс АМР, Oliver & Рг. 
electrodes for flam? arc lamns. 


November 24. 1911. 
буттн, Freva № Curry. Pawls of electric controller regulators. 
Ween. Telephone cabinet to ensure privacy of conversation. 
B.T.-H. Co. (A.E.C., Germany.) Drivine mecaarism for rotary printing pressas 


and the like macnines.* 
(Addition to 15,991 29.)* 


Electric switches. 


Compositions or chemical mixtures for 


SAHMER, Electric lcc«ine devices for loc'cs. 


November 25. 1911. 
J. РААНКЕНВОЕО & Sons & Figviso. | Holders for electric lamps. 
Gunn & W. T. Мсчосѕоч & Cuirrer Со. Fittings tor incandescant elcetrie 
lamps applicable for other purposes. 


Frick. Electric arc furnac ss. 
Trick. Electric reduction of oxides. 
Frick. Electric reduction furnaces. 


J. FRANKENRURG & Sons й Frevins. Electricliehting. (Addition to 28.724 10.1 
Murray. Electrical measurine devices. 


Ges. FUR ELEKTROTECHNISCVE INDUSTRIE м.в.Н. Electrical welding of the sams 
of tubes. (7.12 10, Garmany.)* 


~ 2 


SPECIFICATIONS PUBLISHED. 


1910 SPECIFICATIONS. 


Brooxs & ALSTON. Machines for winding armatures of dynamio-elcCtri¢ macunes, 
Taytor. Alternating currents from con unuous-Current circuits and vic? versa. 
(Addition to 20.857 J.) 


РеЕБВМАН. Dynamos. 

Apams МЕС. Co. (Cutler Hammer M'g. Co.) Controlling the speed of el:ctrie 
motors. (Addition to 13,406 10.) | | 

British INsutATED & HuLssv Canes Lro., & Воснек. Elcctrical welding : 
machines. | 

Басквом. Electric current controlling 42см 2$ or switches. 


Leitner. Electric regulators and the like. 
ELECTRICAL Consteuction Co. & PEusABENE. Carrying brushes for ekctric 
machines and holdine them up to thear work and in their electrical connections, 

Dickson, Thermally actuated ek eine z witca. | ae 

BrocxDopeF. Electrical apparatus tor th» heating ог electrolysis of liquids. 

Borrone. Electric carront generators. . 

CRAVEN. Elcctrically-heated radiators for heating railway coacaes and other 
т. 

S.izHsoN & SHARPE. 
PULEGSSS, 

Horg. Риз? boxes for coatro'ling elecirie ¢ vc alts. | 

Monro & Raes; Evecrric Traction Со. Crossings 
el: ctrical condi ctors. 

Swirr & Вахта. Eicciric c'oess. | M 

ТАхнак. Automatic clectne оту паб | дл] timdalzstisiar conet. _ 

Bracxksrosg. Trolizy heads for Чесс: 23 о cliesnc raid vag ca? \ 


S i;ponsion annaratus for cleire arc lamps and ot her 


and lix? fittings for 


1911 Sreciricatiois3. 


Jounsan. (Badio Ала ё Soda Fabrik) Electrical purine пол of gass and 
apparatus therefor. | 

B.T-H.C» (G.E. Co.. U.S) Eicirec с. сол{то\йлт devies. | 

Jounson & Рнцллкьз & Вксскїн. Lamr globes. partic Изйу for el: ctric атс lamp: 

Watson, & Morris & Lister, Lyp. El-ctrostatic or аа т.с‘ machines. 

AITKEN & British InsuLatep & Heisay Casei Telephone switchboards. 
(Addition to 1.050 10. Ceenate apphe.tion, 9,492 11.) | 

JEwErt1. Lubrication of the armature bearings of motors for tramway vehicles. 

Pierer. Controllers for elzctrically-driven motor vehic’es. (25 1 10.1. 

Morris & Lister (Lto) Morris & Watson. El ctrical infiucr.c? machines or mo- 
cines for produc.ne static electricity. | ‚ 

SHUTTLEWORTH. Joint for earthenwar? or stoneware troughing for elcctric cables 
and the hka, 

Munro & RaAtt-LE53 EzEzTRIC TRaction Co. 
propelled vehicies. 
Рнимр$ & PHILLIPS. 

other arfic!es. 
Macp^NALD. о Electric motors. 
MACDONALD. El:ctric motors and pumos. (Cosaat? application. 5,612711. 
HELFENsTEIN. Smolüung-furnzc? with clcctric refining hearths conn:c:ed thereto. 
(10 3 10.) 
ВТ-Н. С. (A.E.G.) Control of elciric motors. 
LAKE. (United States Light & Heating Co.) Automatic electric regulators ра” 
ticularly appleabl> to lizhting circuits. 
Bronpet. Automatic arc ато for lat prpjectioas. 
Evecrric CONSTRUCTION C». & Jay. Coastruciion of rotary faas. = 
ELEKTRIZITATS AKT.-OEs. HvbRAWRRX. Galvanic batteries, (23 о 10.) 
ScuRobER. Time switches for electric lienting, (23 5,100 — | | 
Sigvgvs Beos. & Cr, (Siemens & Halsk: Akt.-G23.) Automatic or semi-auto 
matic telephone exchane»? circuits. 

BARROLLIER. Machines for making the joint between the filament support and 
the lamp bulb in incandescont electric lamps. (29 3 10.) " 
Soc.LEs Fits pA А. DER2ME. Вогез or the like tor overhead trolleys. (Addition 

to 3.217 11.) 
Menns. Mazaetic speed-indicators and th? lik. 
Bruck. Apparatus fcr maenetica'ly separating materials. 
DuNTON. Sipgnalhnz devices for telephone systems. 


Carront-c yl ctors for clectrically- 


Means for supporting ekctric incandeccont lamps and 


(17.5 10.) 


ELEKTROCHEMISCHE WERKE Ges. & RetHe. Producing dizc-like elcciric (1:17 
arci for carrying out eas reactions. 18 7 10.) 

В.Т.-Н. Со. (С.Е. Co.. U.S) Electric conductors. 

Кознмоза. Systems of electric ligntinz. 

STEINBERGER. Telophoa? and other mouthpiceos.— (6 3/10.) 

SrEINSZ32U2. Tilethon> moathpicess. (29 3 10.) 


СочкАОотҮ & Соиллоту. El сло les for are lamns. 

Marks. (Smansa & Уха Stinen A’ct.-Gos.) 
power lcors Г 

Екктасогип сис Ween Gn. Elie.rotytic production of ammoaniam ritrat? 
from hydrat-d nitric acil (016 7 10.) 


Current distributors for 


CtAPHAM. El corse plag cougplinzs. 

CHESSS. Flexible lec caduc ag 

В.Т.-Н.С›. (С.Е. Co) Arclamp alciro des. 

SigMENS бснусхтатулдиз бз. Diving of rotary Ёла inducida motors 
(4 8 10) | 

Western Etsc7xmiz Со. (а Electric Co Telephone rienvers. — | 

Ек qm ue for startinz internal combustion motors having magaeto ignition. 

Boscit. Interrupter for the d:ciric icaitioa of intoraal combustion cnzines.. 
(104 11) 

Zeiss. брати prism зу утул бэс сйс. dere: бах (UI) 

SaNTO. Cut out or fusa (25 3 10.) 

Haxg-gLY. Есіс transfocmers. 

Hag&*ELY. Ekc.ricil transforzmors. 

Know es. Apparatus for the роле ол of electrolytic 215. (Divided anplis 


~~ eterno 


cation on 27,254 10. 23,11." 


БИНШИН ВВЕ 


THE ELECTRICIAN, DECEMBER 15, 1911. 


407 


COMMERCIAL AND 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Aberdeen.—In connection with a proposal for the supply of elec- 
trical energy to Messrs, Henry Hutcheon (Ltd.) for power and light- 
ing, the Council decided lest week to give a supply at £4. 103. per 
kilowatt, plus 14. per unit end the charge for hire of motors, but 
the supply must Le taken for three years. 

Accrington.— The Electricity Committee recently reported to tho 
General Purposes Committee thit the whole of the available power 
at thy electricity works wes being utilised this winter, the powers to 
supply Church, Haslingden and Clayton-le-Moors, and the normal 
increase in the area making it absolutely necessary to increase the 
power supply during the summer of 1912, to prepare for the sueceed- 
ing winter season. After careful consideration the committee hed 
come to the conclusion that if a further steam supply is to he in- 
stalled the present destructor works will have to be dispensed with. 

The report stated that the present acute difficulty cf an adequate water 

. supply for condensing purposes would be accentuated if à steam plant 
extension were adopted, and the solution of the problem would mean a 
large outlay in providing an adequate reservoir with artificial eccl rg 
appliances. The present site also did not lend itself to a convenient and 


economical set out for any extenstens on these lines even if the destructor 
The committee had come to the conclusion, 


plant were dispensed with. 
therefore, that if steam power was to be the system for the approaching 


extensions a new site for generation on a large seale must be sought. 
After careful cons'deration they advise that at prosent this is not a com- 
тепале косо п, the most obvious objections. to this. being а 
duplication of buildings. plant and staff to such an extent that at present 
and fer some time abead such a scheme would not be self-supporting. Ilt 
has been rghilv urged in the past that in the next power extension a 
definite plan should be evolved that would lend itself to an immediate 
installition of a suitable and economical size; and which could be бер. 
cated and added to as occasion would бета, thus gradually building up 
а complete scheme, utilising in a proper and. economical way the land 
and buildings available and providing for some considerable time ahead. 
жле committee Chink they have in the scheme now propounded achieved 
that most desired result. Briefly. the scheme is to place (on the site 
recently acquired) a complete unit of 2.000 в.н.Р. of power gas genera- 
ton with bye preduct recovery, arranged in such a way that smilar units 
can be installed side by side to the ultimate extent of 5 units each of 
2.000) в.н.Р., making a total of 10,000 в.Н.Р. 
engine horse was large enough to contain 2 units of internal combustion 
engines cach of 1,000 в.н.Р., and these are proposed to be installed forth- 
with as the corollary of the power gas plant. ‘The engine house site also 
lends itself to further extensions on the same lines and to a similar ulti- 
mate capacity as the power gas plant on the new site. A careful estimate 
of the economics to result from a gas installation as against steam, shows 
that for a 60 рог cent. load factor on 2,000 n.H.r. there is а saving т 
favour cf gas of £1.100 per annum, allowing in each ease 12! per cent. 
for interest, sinking fund and repairs and taking coal at 103. per ton. 
This does not include any income from the. by-product recovery. which 
is estimated to produce £1,250 per annum. ‘The proposal to instal а 
complete unit of 2.000 p.i. p. instead of half the unit forthwith is justified 
en th» ground that much the greater part of 2.000 n.u.r. can be utilised 
next усаг, using the present steam plant to take `` peak " loads and 


Tne full benefits. of by-product) recovery are only obtained 


stand-by, 
е capital outlay for half а 


by running the plant to its full capacity. 
unit (1.0230 в.н.Р.) is approximately two-thirds of the cost of a 2,000 BLP. 


installation, owing to the fact that the greater part of the gas producing 
plant has in the first instance to be installed la rge enough for the output 
of 2.00) п.н.Р. "The advantage of having two producers installed at once 
is considerable. Опе of these producers can be utilised partly as stand- 
hv, and partly for the purpose of trying suitable fuels under working 
conditions, to enable the best results to be obtained from the by-product 
recovery plant without interfering with the continuity of running of the 
rst of the plant. Рога period of over 12 months а sub-committee has 
been favestigating and vistinz power installations such ая that now 
put forward, and many plices have b'en seen under working conditions, 
tne water n^eessiry fer a power instalhtion ef this character is ере 
такир water due to evaporation in the svlphate pans and to суарога- 
Uon in the vashers and coolers. and to losses at the circulating pumps. in 
ИН very small by comparison with the requirements of a steam plant ef 
sm'lir size, Рае sub-committce. in visiting the various works, noted 
cetefully whether under all conditions the plant might be a nuisance in 
the ntchbourhood. and the members are satistied that, apart from sm il 
escapes of smoke during poking of the generators, no nuisance of any kind 
created Бу the working of the plant. "Газ smoke liberated during 
P king is of ко small a quantity and for so short a duration that it is 
dissipated ard unnoticed in a few yards distance from the producers. 


The owners of the land have also satistied themselves on this point before 


Phe last extension of the | 


INDUSTRIAL SECTION. 


deciding to let the land to the Corporation. Actual tenders have bee 

gotin the usual way, and have been most carefully gone into; and subjee 

to the approval of the highest expert knowledge it is possible to obtain, 
the committee recommend application. to the. L.G. Board. to borrow 
£27,000 to carry the scheme into effect. 


wis 


The above scheme, which has been prepared by the electrical engineer 
(Mr. Н. Gray), bas been provisionally adopted by the Council; but it ts 
probable that a report on the matter will be obtained from Mr. P. В. 
Allen of the Castner-Kellnor Alkali Co. ; 

Ashton-under-Lyne.—'[he Board of Trade arbitrator appointed 
in the dispute between the motor drivers end guards in the emoloy 
of Ashton Corporetion. tremweys department. the Stalyoridge. 
HyJe. Mossley end Dukinfield Tremways Joint. Board. end the Old- 

| ham, Ashton-Hvde Tramways Со. has published. his decision. 

The concessions include six days’ holiday per annum, with pey. end 


г 54-hour week. 

Barnsley.-—The Council are recommended by the Electricity Com- 
mittee to construct a now reilwey siding for the electricity works st 
2 cost of £870. 

Bexhill.— An inquiry wes held last week into the application of 
the Council for senction to borrow (among other sums) £3,200 for tho 
electricity supply department. 

Birmingham.—Th> Tremweys Committee recently received a 
deputation to ecmolein of overcrowding of the tro mears on certain 
routes, and т reply the ch'irm>n. Coun. Harrison Barrow. said tht 
Bimingh:m hod en exceptional trefhe between 7:30 and 8:30. and 
immediately efterwerds there was a tremendous drop. Of 40 new 
cars on order 20 hid been delivered, and the reminder would shortly 
errive. He expected 50 further cara would soon b^ ordered. After 
Jen. 1 the Committee proposed to increase the service to ратк. 
end. if possible. they would run specie] ears from Мога гог to 
Ntotion-street. to deal with the ebnormal tre Те. 

At а public meeting of rates: vers on Seturdsv, the tramwey 
extension propos:'s of the Corp ration were epproved. 

Blackpool.— А new high tension feeder is to b+ laid to» ihi» west criy 
end of € h :pel-street. end distribution cables ave to be та number 


of new strects, Six single-deck cars are to b^ provided at a cost of 


£3,312. 
Brighton.—The Council hive adopted the reecommendstion of th 

Lighting Committee in regard to th^ reorganisttion of the staff o 

the electricity department set out in our last issue. except thet 23 

| amendment was carried granting an increase of £50 per annum са В 
in the salaries of Mr. Joyce and Mr. Claughton. 


Burton-on-Trent.—On Wednesday the Council. approved. the. 


scheme of the borough electrical engineer (Mr. T. Hall) for extending 
the plant at the electricity works at a cost of £17,000, 


Carlisle.—The L. G. Board have sanctioned the borrowing of th^ 
following sums for the electricity undertaking :— 

£3.000 for purchase and alteration of Viaduct Unitarian Church (being 
£700 for the purchase of land, repayable within 60 years from date oi 
borrowing, and £2.300 for purchase and adoption of church. builliac, 
repayable within 25 years); £5,000 for extensions of mains; £1755 for 
l'uhting battery, booster balincing set and switchgear, and £100 for no. 


cables. 

Cheltenham.— Тһе Council last week adopted the accounts of ihò 
electricity department for the year ended March lost. 

Mr. Merrett, chtarman of the Committee, said the financial char: s 
showed a further reduction of £10.260. 
undertaking since its inception, as a third of the capital had been pad 
off and the plant was in as рос condition as when it was started, ‘ол 
net profit was £3,225, on which the repayment of the deficit loan (£2,051) 
was a first charge. 

Darwen.—'Ih^ Corporation hope to develop the demond fo 
current for working new cotton mills in th^ district. One firm h`; 
mede application, bat à quotetion is to be given by the Electricity 


Committee. 


Dock Cranes.— At ih^ row Imminehem Dock the Geert Contr] 


Railway Co. hove installed eight clectric cranes for the purpose of 
dealing with coal shipments. Each erene h*3 a capacity et 790 tens 
èn hour. There will £155» bea coel hoist on one of th^ jetties. ie ord 
to enable steamers to fill their bunkers without entering th^ dock. 


. Edinburgh.—Since the introduction of electric ligh*ing into s. mo 
of the common stairs of th» city th^ are Jam» trimmers h:ve com- 
plained tht their work has been considerably increased, and ot a 
recent meeting of the Electric Lighting Committee it was resolved, 


There had been no loss on tbe. 
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on the recommendation of the resident engineer (Mr. F. A. Newington) 
to put in clock switehes, by which the lighting and extinguishing of 
the lamps on the stairs will be done from the electricity supply station, 

Electric Light Acts Amendment.— Many of the local authorities 
which are electricity supply undertakers have already decided to 
support the bill of the Municipal Electrical Association (Inc.) for the 
amendment of the Electric Lighting Acts, including powers to under- 
take the wiring of consumers’ premises, the letting of motors and 


wiring and fittings necessary at the following annual rentals, including 
current ‘supplied : (a) Minimum hours of lighting, 500 per annum : (b) 
hire per pair of are lamps per annum, £101: (¢) hire of single are lamp, 
£6. 103.3; (а) 600 hours per annum, (b) £12, (c) £7; (a) 790 hours per 
annum, (b) £13, (c) £7. 103.; (и) 809 hours per annum, (b) £14, (c) £8. 
ле rate per hour over the minimum period per pair, the rate per hour 
over the minimum period per single lamp, and the additional extra 
charge for wiring where necessary is put at 3d., 12d. and £1 respectively 
in each case, 


fittings on hire, &c. 

Only about 30 per cent. of the authorities have replied so far, and 
many of those replying have fixed a definite maximum to their guarantee. 
Others have simply promised to support on а pro rata basis. The 
definite guarantees given amount to over £700, but with the other 
amounts which are recommended (but are yet subject to confirmation), 
the total is about £1,099. ого is, therefore. every probability of the 
association getting a guarantee for the full amount for which they ask. 

Amongst the local authorities who have decided this week to support 
this Bill are Bath, Canterbury, Gillingham and Luton Corporations. 

Electricity in Mining.—At the recent meeting of the Ouro Preto 
Gold Mines of Brazil (Ltd.), the chairman (Mr. John Taylor) stated 
that the motive power utilised at the mine was entirely water, which 
was applied either directly or through the medium of electricity or 
compressed air. "There was a surplus sufficient to drive another air 
compressor, the supply of air from which would be most useful. The 
necessary new plant had been ordered. Th? power thus obtained 
would only be required for the mine during the daytime, and it was 
intended to utilise it at night to generate electricity for lighting. 
Some portion of the current would be used by the company, and the 
surplus could be sold to the neighbouring towns at fair prices. 


Farmers' Telephone.— At а recent meeting of the Executive Com- 
mittee of the Farmers’ Union it was resolved to ask the Postmaster- 
General to reconsider the scheme for rural party telephone lines, and 
to arrange for farmers to be connected with the main telephone line 
at а much cheaper rate than at present. The chiirman (Мг. C. 
Campbell) said that farmers wanted telephones, and not the party 
line system. 


Farnworth (Lancs.)—From Jan. 1 next the following charges will 
be made for electric current for private lighting in the municipal 
houses in Balmoral-road, Leinster-street and Kildare-street :— 

From the first week in October to end of March, 9d. per week ; and 
from first week in April to end of September, 6d. per week. 

The chairman (Councillor RICHARDSON) stated at the last meeting of 
the Council that it had been found necessary to raise the price, as Gd. per 
week had been charged for over 12 months, but they had found that the 
electricity in some cases had been used in an extravagant manner, and 
the result was that the price per unit had not mounted up to 24. та 
similar block of houses in Eccles the current had worked out at over 3d. 
He was sorry that, owing to carelessness or wilful extravagance, И was 
n^ceasary for the Committee to raise the price in winter to 9d. per week. 
Dealing with the larger consumers of current, Councillor Richardson 
said the Committee had found it possible to make a slight decrease in the 
price, from gd. to fd. 

Fire.—4 serious fire occurred at the Topsham electricity works on 
Sunday evening which destroyed the station building and did con- 
siderable damage to the generating plant. 


Frodsham.—The Mersey Power Co. have notified the Acting Con- 
servator of the Mersey of their intention to lay two power cables and 
one telephone cable in the bed of the river Weaver, between Western 
Marsh Lock and Frodsham Bridge for conveying electrical energy 
from Western Point power station to the districts of Frodsham and 
Helsby. 


Glasgow.—The scheme for the increased halfpenny distance on the 
municipal tramways has now come into operation and has proved 
very popular. 

he traffic returns for Monday, the first working day on which the 
doubled halfpenny distance was in operation, show that although 80.000 
more passengers were carried, there was a decrease of £190 in the revenue 
compared with the previous Monday. 

The Kelvinside tramway scheme has been deleted from the Council's 
Provisional Order. 

Hackney (London).— The distributing mains in the Hackney Wick 
and Chatham-place districts are to bestrengthened at a cost of £1.155, 
and cables for giving à supply of energy to Messrs. James Lathom 
& Со. (Ltd.), Leeside-road, are to be laid at a cost of £1,050. 

The President of the Institution of Electrical Engineers has been 
asked to nominate three electrical engineers, one of whom might be 
selected to advise on the report of the borough electrical engineer, 
Mr. Г. L. Robinson, on the proposed extensions of the electricity 
works. 


I" Hammersmith (London).—4A loan of £750 is to be taken up from 
London County Council to defray the additional cost incurred in 
the conversion of street lamps from gas to electricity. 


The Electricity Committ»e have approved a scheme for supplying, 
fixing and maintaining flame are lamps on hire to consumers with 


Hythe Telephone Dispute.— The dispute between the Council and 


the National Telephone Co. in regard to overhead telephone wires 
has been settled and legal proceedings have been withdrawn. 


Isle of Man.— At Ramsey on the 7th inst., at a meeting of repre- 


sentatives of all the Manx municipal bodies, a resolution was passed 
declaring it to b» imperative thot telephone communication be es- 
tablished with England, and requesting the Lisut.-Governor to 
bring the matter before the Postmaster-General in London, 


Liverpool.—1h^ Tramways and Electricity Committee have de: 


cided to take into consideration (h^ question of cheapening the 
charges for electricity, especialiy for power, and the electrical en- 
gineer (Mr. А. Clough) has been instructed to draw up a report on 
th? subject. 


Llandudno.— The Board of Trade hive granted the Llandudno 


& Colwya Bay Electric Railway Со. an extension of one year fot 
constructing their line from West Llandudno to Deganwy. 


Loch Ericht Water Power Scheme.— Perth County Council are 


recommended by their Finance Committee to oppose this scheme. 


Linking up of London’s Electricity Stations.—On the 7th inst, 


the Joint Conference of London Electric Supply Authorities held a 
further conference at the Cannon-street. Hotel, which was well 
attended. 


Mr. W. Е. Fladgate occupied the chair, and among those present 
were aldermen and councillors representing the following Boroughs: 
Battersea, Fulham, Hammersmith, Hampstead, Islington, Poplar, St. 
Marylebone, Shoreditch and Stepney, and there were also present 
directors of the following companies : The Charing Cross, West End 
& City Electricity Supply Co., the Chelsea Electricity Supply Co., the 
City of London Electric Lighting Co., the County of London Electric 
Supply Co., the Metropolitan Electric Supply Co. and the South Metro- 
politan Electric Light Co. | 

The chairman addressed the meeting, and after reviewing the work 
of the past year, gave a forecast of their future programme, especially 
with regard to the important question of linking up the supply under- 
takings of London under the powers conferred by the London Electric 
Supply Act, 1908. The Executive Committee's report was unanimously 
adopted. 

A conference of representatives of the borough councils of Poplar, 
Stepney. Hackney, Shoreditch and Bethnal Green is to be convened for 
formulating a detinite policy of linking-up the electricity undertakings of 
the eastern area of London. 


London County Council.—On Tuesday sanction was given to Ham- 
mersmith Council borrowing £10,000 for the electricity undertaking. 

London Fire Brigade.—It was agreeed that expenditure for the supply 
and connecting up of electrical charging apparatus at fire stations for 
electrically driven motor appliances be made repayable in 10 years. 

Apprenticeship.—The adjourned report of the Highways Committee 
recommending the adoption of a system of apprenticeship in the Tram- 
ways depot was agreed to. 

Blackwall Tunnel Lighting.—A recommendation of the Highways Com- 
mittee that an estimate of 54.000 on capital account be authorised for the 
renewal of the electrical installation at Blackwall Tunnel was agreed to. 

Mr. Goodrich has given notice of the following resolution :—" That 16 
be referred to the Highways Committee to consider forthwith the questton 
of an experimental installation of the trackless trolley system of electric 
tramways on the route from the West India Docks to South Hackney, 
and to report generally as soon as possible on the adaptability or other- 
wise of the syatem for cross-country routes in the administrative county 
of London on which the existing traffic is not sufficient to justify the lay- 
ing down of an expensive permanent way." 


Lytham.—At a recent meeting of the local Traders’ Association. 
Mr. P. J. $. Tiddeman attended on behalf of the Lytham Electric 
Supply Co., and outlined the proposals for the erection of electricity 
works in the district. 

Mr. "'ipbEMAN said that an initial ontlay of £10.000 was necessary 
before the company could proceed with the scheme. Up to the present 
they could count on £4,000. 1f tho subscription of capital was favoura ble 
the works would be ready to supply current by May next. 


National Insurance Bill.—Subject to this bill becoming law. we ате 


informed that it is proposed to formulate an association of electrical 
works’ sick clubs. 


In a circular issued by Messrs. W. Mead and G. T. Broad (General Elec- 
tric Co., Witton, Birmingham) and J. J. Serivener (British Thomsen- 
Houston Co., Rugby) И is pointed out that such a society would keep the 
electrical works’ sick clubs together, and that it would be especially 
advantageous amongst those who do not at present belong to any friendly 
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society. The circular states : “ There are too many details to go into 
whieh would inter st all sick с men, and cannot Бе diseussed hy corre- 
May we therefore throvgh your columns appeal to all siek 
club -ceretures connected with the trace (or others interosted) to con- 
mumicate with us vith a view of having а round-table conference, and get 
The promises we have received from several large 


м" lence. 


the society formed. 


firms in the country leads us to believe that such a society would be 


welcome.” 


Newport (Mon.}—The borough electrical engineer and tramway? 
manager (Mr. Н. Collings Bishop) has tendered his resignation, to 


take effeet in the spring. 


For the position of general manager of the tramways and electricity 
undertaking 48 applications have been received, and the Electrecity and 
Tramways Committee hive selected the following ер, from whom the 
Messrs. N.J. Young (Bristol), dames Reth- 
Allen (Carlisle), H. M. Taylor (Middles- 


broucit, G. В. Spurr (Walthamstow ), ГР. P. Eastern (Newcastle), €. E. SN. 


appointment will be made : 
well (Wolverhampton), №. 


, 


г. 


Bell (Birmingham) and T. Macdonald (Glasgow ). 


Nuneaton.— At Wednesday's meeting of the Council. the Electric 
Committee гес mmended the purchase of additional plant for tho 
electricity works, at an estimated cost of £7,500, and, after discussion, 


the recommendation was agreed to. 

Provisional Order Revocation.—Th° Board of Trade have revoked 
the у Urban District Electric Lighting Order (1907) as from 
Dec. 4. 191]. 

Queensbury.—' The District Council are negotiating with Bradford 
Corporation for à supply of electricity in this district. 


Rail-less Traction.— Last week Brighton Corporation adopted the 
recommendation of their General Purposes Committee to persevere 
with the promotion of their Bill for the equipment of rail-less trolley 


routes in Brighton, Hove and District. 
Hove Council also decided last week to proceed with the promotion 


of their Bill for powers to equip rail-less trolley routes. 
Railway Agreement.—The Board of Trade conference between 


representatives of the railway companies and the leaders of the men’s 


trade organisations has resulted in an agreement which it is thought 
will avert the danger of a railway strike. Both sides accepted the 
report and conciliation scheme of the Royal Commission with some 
additions and alterations on certain points making it easier for the 
men to state their grievances to the companies, simplifying proce- 
dure before conciliation boards, &e. 

Sheffield.—A rearrangement of the staff of the electric supply 


department has taken place, and Мг. Н. G. Bennett, chief motor 


assistant, his been appointed assistant superintendent of wiring and 
fittings department ; Mr. Н. А. N. White. second canvassing engineer, 


becomes first canvassing engineer (at #140 рег annum. to be 
increased to £150 in 12 months); and Мг. К. К. Smith, wiring and 


fittings clerk. has been promoted to second canvassing engineer at 
£9] per annum. rising to £100 at the end of 12 months. 

The members ot the Electric Light Sub-Committee have 
attended before the Watch Committee in support of certain 


proposals for street lighting Бу metal tilament lamps throughout the 


city where the electric supplv mains are available, and submitted 
details of th» cost. 

It was decided that the estimate of the electric supply department 
Rhould be further considered by the Electric Sub-Committee, and that 
the general manager (Мг. S. E. Fedden) should submit to the Lighting 


Sub-Committee (through the chief constable) a list of thoroughfares in 


which he was prepared to light experimentally by electricity. 


South Shields.—The following three candidates for the position of 


borough electrical engineer were selected for interview by the 
Electrical. Committee :— Messra, А. G. Cooper (borough electrical 
engineer, Colne), Harry S. Ellis (deputy city electrical engineer and 
manager, Bradford Corporation), and E. S. Rayner (borough elec- 
trical engineer and tramway manager, Doncaster). 
Мг. Ellis was appointed. 


Stepney (London).—The Council are recommended to provide. at 
а cost of £5.500, а motor converter, switchgear and new feeder т 


order to meet the increasing demand for electrical energy. and also 


to lay additional feeder cables at an estimated expenditure of £4.500. 
London Count y Council have been asked to sanction a loan of £10,000 


to cover the work. 
Tottenham.— The Education Committee have decided to wire one 
of the new schools, provided favourable terms for current are obtained 


from the North Metropolitan Electric Power Supply Co. 


Turton.—An unopposed inquiry was held here last week into the 
application of the Council for sanction to borrow £5,400 for electricity 
supply. 

The clerk (Mr. J. B. GovrnpURN) gave particulars of the assessable 
value, outstanding loans, &с. They had entered into an agreement with 
the Lancashire Electrie Power Co. to take electric current from them fora 
period of 20 years, and the seheme was for overhead electric lighting on 


On Wednesday 


Toronto. 
interested in the scheme. | 


Bradshaw-road (a main road connecting Bolton, Haslingden and Accring- 
ton). and they had obtained the sanction of the Board of Trade for over- 
head wires on the road. 

тае electrical engineer (Мг. В. В. Белен) cave details of the scheme, 
particulars ef contracts, &е. He estimated they would receive £1,000 
more for private lighting, in addition to the publte behting. 

The CLERK stated that the Council's experiment in electric lighting had 
convinced the publie that the Council were in a position to supply electric 
current, and quite a number of orders had been received. There was no 
gas In the district from where their wires commenced to about three miles 
in the Bradshaw district, and the cottagers and others had te depend 


upon о], He believed that they would ultimately light the whole of the 


property on this route. 
"ae Inspector (Мг. T. С. Evis) observed that the price they were 


paving for current was rather hiya. but the Clerk srid that it was cheaper 
than either gas or oil. They might get а reduction, but it should be 
remembered that it was a scattered distroet. 

West Ham.—1n May the Council decided to apply for а lon of 
£50.000 for extensions to plant, &c.. at the generating station. but 
since then the demand on the stetion h>s considerably increased, end 
the Electric Lighting and Tramwevs Committee are of opinion thet, 
in lieu of £59,000, £87.825 should be borrowed—viz., £0.950 for river 
service pipe and streiner. £19,000 buildings. £14,520 engine-room 
plant. $28.24) boiler-house plent, 47.400 coal.handling plant. end 
and also £6.000 for general mains and £575 


£1.640 contingencies ; 
Prince Regent-lane. 

West Hartlepool.—The Council have appointed Mr. J. Е. С. пеН 
(of Messrs. Preece. Cardew & Snell) and Mr. Edward Barrs (of Messrs. 
Tennant & Barrs) consulting engineers in connection with the 
execut'on of the works connected with the new waste heat scheme. 

An agreement has been made with the South Durham Steel & Irou 
Co. for the supply of clectric energy to their works. 

Wigan.—Since the installation of car meters the tramways de- 
partment report that there has been 2 saving of 10-86 per cent. in the 


cost of current. 

Wimbledon.—A sub-committee has been appointed to consider the 
desirability of entering into an arrangement with the Fixed Price 
Light Co. for the supply of energy to private houses for lighting at a 
fixed price per annum. 

A charge of 22d. per unit is to be made for energy supplied to existing 
consumers for Christmas decorations, provided their premises are м holly 
lighted by current supplied by the Corporation. 

Worcester.—The Council have applied for sanction to a loan of 
£7.250 for extensions of mains, services, transformers, meters, &c. 


COLONIAL AND FOREIGN NOTES. 


Australasia.—In the Australian Commonwealth Budget for 1911- 
1912 provision is made for the cost of wireless telegraph stations at 
Pennant Hilla and Fremantle (£16.800). telegraphs and telephones 
(£1,300,000). Provision is also made for the connection of Papua 
with Australia by wireless telegraphy. 

New Plymouth Х.А.) Borough Council propose to borrow £12,000 for 
electric lighting extensions and the installation of plant, with a view to 
the construction of an electric tramway. 

The ratepayers of Frankton (N.Z.) have authorised the Town Board to 
establish electricity works at a cost of £7,500. 

The Victorian Government have instructed Messrs. Merz & Me Lellan 
to prepire alternative spscitications for the conversion of the Melbourne 
Suburban Railways to electric traction, on the Ч.с. and а.с. systems. 


Barcelona.—In our issue of Пес. 1 (page 325) we stated that a 


| Canadian group of financiers had established the Barcelona Traction 


Light & Power Co., and acquired two waterfalls. with the object of 
generating electrical energy for traction, power and other purposes 
in the Barcelona district. It is now reported that the new company 
has deferred its original scheme, and has acquired а controlling 
interest (subject to ratification of the agreement) in th» Compania 
Barcelonesa de Electricidad, which was formed in 1895 by the 
A. E.G. (Berlin). The price to be paid for the shares is 40 per cent. over 
par. The dividend paid last year hy the Cia Barcelonesa was 8 per cent. 

Cable Letters to America.— The '* Post Office Circular’ of Dec. 12 
contains information regarding the service of day and week-end cable 
letters to Canada and the United States, through the Western Union. 
Anglo-American and Direct United States Companies’ cables. Suca 
cable letters are now accepted at all telegraph collecting offices, 

Canada.— Mr. Shallcross (Imperial Trade Correspondent at Van- 
couver) says a contract for hydro-electric plant (to cost about 
£103,000) has been given out by a coal. mining company on Vancouver 
Island. 

Surveys are being made by Messrs. Graham & Mann for the 
construction of an electric railway from Port Hope through Peter. 
borough. Omemee. and Lindsay, to Orillia. It is proposed to connect 


the line at Port Hope with an electric railway from Montreal and 
It is stated that the Сап" ізо Northern Railway Co. is 
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Chili. — Concessions have been granted to Don С. A. Gohannsen for 
providing the town of Coquimbo with electrical energy for lighting 
and power, and to Don 1. Fernandez for an electric-light installation 
in tlie town of Calama. 

The Department of the Interior has approved the project for the 
installation of an electricity generating plant at Bulnes. 

Customs Duties.— Eleetroliers, pendants and brackets imported 
into Australia are now subject to import duty of 30 per cent. ad val. 
under general tariff and 25 per cent. under preferential tariff. The 
duty under both tariffs has hitherto been 20 per cent. 

A new heading in the Portuguese Customs tariff is, © posts or poles of 
wood, suitable for use as supports of electric wires, impregnated or not, 
simply barked, without further working. and without accessories," and 
the import duty is 3 per cent. ad val. 

Germany.—It is reported tht a subsidiary company of the A. E.G. 
(the Aktiengesellschift Unterelbe) has acquired the Altona (Schleswig 
Holstein) municipal electricity undertaking for £250,000, 

It is stated that the Darmstadt Municipal Council and the South 
German Railway Co. have formed а joint-stock company. with £200,000 
Stock capital and £250,000 of bonds. Of the shares, 50 per cent. will go 
to Darmstadt, 10 per cent. to the province, and 40 per cent. to the South 
German Railway Co. 

Russia.—Plans heve been submitted to thy Ministry of the 
Interior for the electrification of the tramways in the centre and 
Vedenskaia districts of St. Petersburg. 


Wireless Telegraph Notes.—In the Commonwealth of Australia 
House of Representatives on Friday last the Postm sster-Genera! 
(Mr. Frazer) referred to the protracted dispute that hod taken place 
betwoen the partics concerned in the proposed State wireless tele- 
graph system, and announced that the Government had decided to 
erect Immediately wireless stations round Austrefie, adopting the 
system invented by the Government's wireless expert. 

It is announced thit a wireless station Һз just been erected at 
Elizabethville (Congo State). and its corresponding station ot 
Kamb ove is under construction, es the Governmont hove decided to 
establish communication throughout Katang» and the Congo by 
wireless, thus avoiding the expense of laying telegraph lines, 

Ths value of wireless telegraphy in eases of shipwreck hss been 
once more demonstrated on the occasion of the rescue of the whole 
of the passengers of the t Delhi” (which ran eshore this week inthe 
Bay of Geremias) by the French eraiser * Friant,” the letter hving 
intercepted wireless sign ils from the? Delhi” 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


МАХСНЕзТЕНВ Markets Committee require tenders (by first post 
Dec. 20) for electrically-driven pum ping plent, pipe linea, &c., for 
the Elm-street cold air stores. Specification from the Markets 
Superintendent. 

SHEFFIELD Highway and Sewerage Committee require tenders by 
10 a.m. Dec. 21 for supply of two sets of high-speed direct-coupled 
vertical engines and single-ph»5e alternators (100 v., 50 periods) for 
lighting at the Wincobank sewage works. Forms of tender from the 
City Engineer. 

West HARTLEPOOL Corporation want tenders by 4 p.m. Jan 2 for 
laying about 1} miles (equivalent) single track of tramway and for 
supply of 191 tons steel rails. З tons fishplates, 11 pairs mingenese 

ast stecl, &с. Specifications from the Borough Engineer, 

DARTFORD Council require tenders by noon, Jan. 23 for supply of 
high-speed vertical engine, tandem generators, three-wire balancer, 
three superheaters end extensions of pipe work, switchboard, and 
electrically driven centrifugal pum >.  Speciticstion, &c., from the 
Clerk. : 

CroYDON Corporation invite tenders for the supply of h.t. switch- 
boards at their electricity works. Plans ала specifications can Ъз 
seon and form of tender obtained at the office of the electrical engi- 
neer, Mr. А. C. Cramb, Factory-lane, Croydon. Tenders to the town 
clerk, Mr. Е. C. Lloyd, by 11 a.m. Friday, Dco. 22, 

Hoxssey Council require tenders by 4 p.m. Jan. 11 for the supply 
el erection of a stezm dyasmo set (with either reciproesting engine 
or turbine), Forms: of tender, &о., from ths Borough Electrica] 
En^ino^cr. | | 

Розтамостн Corporation want tenders by Dec. 20 for the supply 
of б 109 kw. motor-generator set. Particulars from the Engineer 
and Manager, Electric Light Station, Gunwharf-road, Portsmouth. 

Tenders ar» invited up to Jan. 3, 1912, for the supply of one wire. 
testing machine to the Postmaster- General's Department in South 


AUSTRALIA. Specifications from the Commonwealth offices, 72, 
Viotoria-street, London, S.W. 

The Chief Commissioner of N.S.W. Government Railways, SYDNEY, 
will receive tenders until noon Jan. 8 for supply and erection of four 
1,000 kw. rotary converter units. Particular3 from the Electrica! 
Engineer's office, 61, Hunter.street, Sydney. 

The Metropolitan Water and Sewerage Board, Albert-street, 
BRISBANE, Queensland, want tenders by noon Jan. 30 next for 
supply and erectioa of one, two or three complete units, each соп. 
sisting of power generating plant and pump or pumps to lift not less 
than 6,000,000 gallons per day. Particulars from the Secretary, and 
forms from the Agent-Goneral for Queensland, 

MoNTEvIDEO (Urvavay) Port Authorities require tenders by 


3 p.m. Feb. 6 for supply of 13 electric cranes and 600 metres of steel. 


rails, Speoitication (in Spanish) may be seen at 73, Basinghall- 
street, London, E.C., where a list of agents at Montevideo may also 
be obtained. | 

Th: Town Council of Cratova (Roumania) require tenders (by 
11 a.m. Jan. 2) for supply of material for electric tramways, including 
Broca and Vignoles rails. laying of track and supply of seven motor 
and seven trailer сага. construction of goods platforms and erection 
of overhead equipment and poles — Specitiestion from th town’s 
Techaie У Осе, 

Tho Stadtmegistrat, BJELINA, Bosnia, will receive tenders uatil 
Dec. 20 for th» electric lighting of the town. Conditions from th^ 
Ма И ачта, Bjelins, and a сору (in German) сол Ъз seer at 73, 
Basinehs!-str»et, London, E.C. The contract will prob:b!y b: 
awarded to an Austri»n or a Hungvwien firm, but forsiga materi 
тлу be required. 


TENDERS RECEIVED AND ACCEPTED. 


London County Council hove accepted the following tendera :— 

Buck & Hickmaa, panching and shearing mashine, £54. 

Sekon Engineering Co». one high-speed shiping machine and two sen- 
sitive drilling: mach nes, £103. 105 

Andrew & C», insulating matorials, £69. 

Hooper's "Telegraph & India Rubber Works and the Yorkshire Cabb 
C, eloctrie cables and viros, 

Dick, Kerr Со... for special conduit track work across Deptford Cice 
bridge, £700: and 107 yds. of doubl? conduit track work on tà aj 
proaches to the Баз, inchiding paving of the trick and margins, at 
£9. 85, 6.3. por lineal yard of double line. 

In view of the fact that cars have been de.riil»d at the junction f 
Lewishim High-road and Malpas-road, it has been decided thit t^ 
renewal of special track work at that place be undortciken at once, aad 
that th» necossiry material Бе supplied by Hadtield s St:el Foundry Со. 

Горат (London) Council received thy following tenders for the 
supply of three motor-driven centrifuge! circulating water pumps. 
with a capacity of 4,800 gations por min.: Gwynnes (Ltd.), £1,620; 
Rees Roturbo Co., £1,655: Worthington Pump Co., £2,002. 

The calculated maximum head submitted was 35 ft , 39 ft. and 48 ft. 
respectively, and the brake-horse power of the motors was 67,9) and 119, 
with a maximum ethciency of 76, 89 and 81 percent. anda minimum etti- 
ciency of 624. 75 and 70 por cent. respoctive!y. After considering tà? 
tenders the Electricity Committee accepted that of the Rees Rowurd) 
Co. for three 16in. Koturb» pumps with 16 in. sustion anl delivery 
valves and pipes. 


Hammersmith (London) Council have accepted the tender of the 
Standard Cable Mfg. Co. (at £277) for supplies of cable, and th of 
Aiton & C». (at £144) for steel and iron work for the platform атол 
the new turbo-2lternator. 


The following tenders have been accepted by Walsall Counsil for 
annual tramway stores :— 

А. Womersley & Son, motor grease and lubricating oil; W. Н. КОЗ 
(Ltd.). скоозо oil ard piteh; Le Carbone (Ltd.), carbon brashes: 
J. N. Hardy & Son, linen frame tap? and linen tape; А. С. Engh bv, 
P. and B. insaliting paint; Anglo-American Oil Co.. paraffin el; Е. 
Illingworth & Co., cleaning cloths; J. W. Caparn, malleable iron cast- 
ings; East Anglian Cement Co., best Portland cement; Estler Bros. 
section insulators; J. E. Sharp & Son, metal polish ; Eleetrie & Ordnance 
Accessories Co., are lamps, globes and carbons; Hoffman Mfg. Co.. ball 
races; British Insnlated & Helsby Cables, mechanical ears; W. B. 
Brown & Co.. galvanised strand wire; Young (Ltd.), armature coll: 
Edison & Swan United Electric Light Co., lamps: Watlington & C's 
P. and B. tap? and Blackley tapa: National Rail & Tramway Appliances 
Co.. brake blocks: British Hele-Shaw Patent Clutch Co., G.E. 58 pinton 
wheels; А. Wisemen (Ltd.), gear wheels; А. A. Jones, Pollard & Ship: 
man, hick saw blades; J. Gilbert & Son, best solder, emery cloth aad 
sand papor: Anti-Attrition Motal Co. trolley wheels: J. Parker & Sons. 
poplar wood bi»ks; Pinchin, Johnson & €», air-drying voltalie ; 
British aomson- Houston. Co, gear eases and controller fingers; Re 
inforced. Rabbor Co, special reinforced wiado у rabber and rabber for 
points. 

Sheffield Council hive accepted the teader of Halley's Industriel 
Motors (at £730) for the supply of a four-cy.inder 40 H.P. mo'«cF 
tover waggon for the tramway. department. 
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to Nov. 30. and the increases and decreases compared with the cor- 


The tender of Cammell, Laird & Со. his been accepted by West 
Ham Council fora supply of tram-car steel tyces at £1. 6s. 9d. per tyre, 


Jess 21 рег cent. 
Rotherham Council hive accepted the tender of Steel. Peech & 


Tozer for tramwey reils; thet of Hadtield’s Steel Foundry Co. for 


crossings end points; end that of Bayliss, Jones & Bayliss tic-bars, 
Stretford Council have pleced an order with the Union Cable Co. 
(at $2.406. 135. 8d.) for the supply of 08 treetion cable, pillars 2nd 


link boxes. 


The tender of the Western Electric Со. has been accepted by 
Wimbledon Council for supplying end lo ying 1.200 yds, of telephone 


cable, 
Tonbridge Council have гссерќеа the tender of Seale, Austin & 


Fames, for wiring the sewage pumping works, at £10. 


Worksop Cc uncil hive placed an order with Ed. Bennis & Co, for 


mechanical stobers at £127. 104. 

J. T. Halsey has secured the contract for the electric lighting of 
Gainsborough-road schools for West Ham Education Committee, at 
£400. | 
Ап clectro-galvenising plant for coating boiler tubes апа special 
fittings is being erected in accordance with Mr. Sherard Cowper- 
Coles’ designs and specifications for the Soeciedad Espanola de Con- 
struccien Neval (Ferrol, Spain), the company which his. been 
entrusted with the building of the new Spanish Navy. 


BUSINESS NOTICE. 


Mr. T. А. Nunwick hos ccomm^nced business on his own account 
us manufacturers’ event at Ayton- buildings, Kin z-street, Manchester. 
He will represent thy Wandsworth Electrical Mfg. Co., the Standard 
Cable Мы. Co.. in Lancashire, Yorkshire and Cheshire; th? Oliver 
Аге Lamos (Ltd.) in Lancashire and Cheshire, and the Hart Accu 


multor Co. in Lancashire only. 


Patents Development.—The owner of pstents Nos. 1,451/1908, 
relating to “ Imorovements in submirine signalling apparatus,” 
1.848/1908, relating to * New or improved apparatus for alternative 
wireless telegraphy and telephony." and 14.775/1908, relating to 
“Improvements in transmitting apporetus for submarine sig- 
nelling.” desires to negotiate for granting licences. Applications 
to Messrs, Lloyd, Wise & Co.. patent agents end consulting engineers, 
48. Lincoln’s Inn Fields, London, W.C. 

The proprietor of patents Nos, 28.106/1907.. 10,769/1903. 2.813/ 

1907, and 10,764. 10.767 end 10.768/1908, for “ Improvements in 
storage battery plates," desires to make arrangements, by wey of 
licence or otherwise, for working same in this country. Applications 
to Messrs. Haseltine, Leake & Co.. Patent Agents and Consulting 
Engineers, 7 & 8, South» moton-buildings, Chancery-lane, London, 
WAC. 
Companies’ Diary and Agenda Book.—The 29th (1912) edition of 
this useful publication has been recently issued by Messrs. Jordan 
& Sons, 116-7, Chancery-leae. W.C. The work seems to hive been 
carefully edited by Messrs. Herbert W. Jordan and Jesse H. Davenport, 
end in addition to the usual features the present edition contains a 
section relating to ecmoany law in the British Possessions and 
Abroed, and the Regulations with which English companies must 
comply before commencing business in foreign countries. The diary 
als» contains much generel and miscellaneous information, which 
has been revised, amolified and brought up to date. The prices ave 
2s. 6d. (boards), 3s. Cd. (cloth) and 45. €d. (with blotting). 


Imports, —The following are officia! values of clectrical machinery. 
material and apparatus imported into this country (a) during 
November, 1911, and (6) during the current year from Jan. ] to 
Nov. 30, with the increases or decreases compared with the corre- 


sponding periods of 1910 :— 
| Electrical machinery (a) £815.72 (increase £37,982), (b) £974,627 
(increase. £454.327) ; telegraph and telephone cables (а) £30,372 (de- 
crease £12,072), (b) £331.24% (Increase SOO SOD): telegraph and tele. 
phone apparatus (a) £25,039 (increase £11,998). (b) £192,217 (increase 
£36,622) > other electrical wires and cables. rubber insulated (a) 7.039 
(Merease £947), (b) £78.608 (decrease £78,367) : with other insulations, 
(a) £2.954 (decrease £491). (b) £33.903 (increase 4.372): carbons (a) 
£11.714 (decrease £3,500), (b) £ 105.505 (decrease £15,664): glow lamps (a) 
£48,420 (decrease 67.495). (b) £206,183 (decrease &251.363): are lamps 
and electric searehlights, (a) £361 (increase £155), (b) £2.207. (decrease 
£1,189; parts of are lamps and searchlights (other than carbons). (4) 
£10,921 (increase £299), (b) £91,859 (increase 67,385); primary and 
secondary batteries (a) £4.800 (decrease £802), (5) £41,310 (decrease £844). 
Total of electrical goods and apparatus, other than machinery and tele. 
graph and telephone wire, (а) £152,956 (decrease £22,947), (b) £1, 206,848 
(decrease £] 90,234). 

Exports.—The exports of electrical machinery, material, &c. (a) 
during November, 1911, and (^) during the current year from Jan. 1 


responding periods of 1910, аге as follows :— 

Eleetrieal machinery, (9) £208,154. Cinerease £41,719). (В) £163,840 
(increase £177.2309) :: telegraph and telephone cables (a) £104,494. (п. 
crease 617.639), (5) £722,802 (decrease £1,124,745); televraph апа tele- 
phone apparatus (4) £20,204 (increase 56.393). (A) £242,562 (ine rease 
33.033) : other electrical wires and cables; rubber insulated (4) £429,640 
(increase £89,128), (№) {377.322 (decrease £30,950) :: with other ipsulation, 
(a) £55.577 (Incr-ase £2.52. (5) £382,665 (increase £54,883) ¢ carbons, 
(а) £742 (decrease £10.760), (0) £14,458 (decrease $2333); glow lamps) 
£15,541 (Increase £6,038), (5) £151,656 (tincrense £35,890) ;: are lamps and 
searchlights, (a) £1.18N (decrease £005), (9? &16.293 (decrease 42.517); 
parts of are lamps and searchlights (other than carbons), (a) £1052 Gn- 
crease £649), (5) £15.792 (increase $726): primary and secondary bat- 
teries (a) £15.343 (increase £6,753), (5) £141,418 (тетелае £31191). Total 
of electrical goods and apparatus, other than machinery and telegraph 
and telephone wire, (и) £320,184 (increase. £88,526), (b) £2.607.002 


BANKRUPTCIES, &e. 

An application for the dischirge of Joseph Platt. electrical en- 
gineer, trading with Richd. Bleasdale as Platt & Bleasdale. Victorin- 
square, Bolton. will be heard on Jan. 17 at the County Court House, 
Bolton. 

The trustee in the bonkruptey of Wm. Hy. Steed. electrical en- 
gincer, &с., 13. Stamford-strect, Kingsway, Altrincham, his been 


decrease £900,010. 


released. 

The trustee has been released in the bankruptcy of Edwd. Surtees, 
electrician. 22, King-street. South Shields. 

Bertram Newman. electrician, 4, Cranbrook-read, Шога, Ваз been 


adjudicated bankrupt. 

Thos. Topping, electrical and mechanical engineer, 301. Lord- 
street, Southport. has been adjudicated bankrupt. 

The British Tramways & Generel Construction Со. (Ltd.) is being 
wound up voluntarily, and Mr. О. Н. Smith (Mount Clare. Roe- 
hampton, London, S.W.) and Мг. В. С. Molloy (5, Paper- buildings. 
Tem ple, London, Е.С.) hive been appointed liquidators. A meeting 
of ereditors will take place to-day (Dec. 15) at 83, Cannon-street, 


London, Е.С. 

The Edwards Air Pumy Syad. (Ltd.) is being wound up volun: 
(ату. and Mr. C. W. Milne and Мг. Wm. 5. Gregg. 5. Crown-court, 
Old. Broad-street, London, E.C., hive been appointed liquidators. 

А meeting to receive en account of the winding up of the Auto- 
matie Trolley Head Co. (Ltd.) (in liq.) will be held on Jan. 23 at 82, 
Victoria-strect, London, S.W. 


—- 


, 
COMPANIES' MEETINGS AND REPORTS. 
— a — | 

BLACKPOOL, ST. ANNES & LYTHAM TRAMWAYS CO. (LTD.;— At the 
meeting on Monday the chairman (Mr. T. Blane) said that the trafe 
receipts for the year to Oct. 31. despite the dislocation of traflie oving 
to the railway strike, show a satisfactory increase, The expenditure on 
the permanent way was constantly Increasing. The extensions to the 
car depot at Squire's Gate had been completed and new offices erected. 
They were paying the usual 2! per cent. interest on account of the arrears 
of interest due on the debenture stock, leaving a debit balance of £25.662. 
he traffic receipts for the year amounted to £31,066, against £20,480 


for the preceding season. 

_ BRITISH ELECTRIC TRACTION CO. (LTD.)— At anextracrdinery тсс. 
ing last week the rcsolution for the reorganisation of the capital cf the 
In reply to a question as to vumeurced prome- 


company was confirmed. 
бел of a new meter bus service in opposition to the London General 


Omnibus Co., the chairman (Mr. Е. Garcke) said that it would be execcd- 
ingly inconvenient to discuss questions of that kind at that stage. ле 
statement was not entirely incorrect, but it was certainly quite proma- 
turc, and it was impossible to make any public statement on the matter. 
COSTA RICA ELECTRIO LIGHT & TRACTION CO. (LID.)—The ret 
earnings in Costa Rica for year ended June 30 (after charging «ll ex- 
penses) amount to £18,415]. 3s. 8d., compared with £14,529. 10%. 164. for 
previous усаг. The volume of business exceeded that of the previous 
vear by about £4800, largely due to increased earnings Бу tramvay 
department. The number of lamps installed in the lighting department 
also increased about 16 per cent. during the year, and the motor supply 
by 92 н.р. Yne first згебоп of the new power station at El Brasil, s me 
12 miles from the capital, is now completed, and the manager i ports 
that he hopes to inaugurate a supply to the public during the pr sent 
mouth. Тих s:ction consists of three hydro-eloctric sets of 300 kw. cseh, 
with one pipe line capable of supplying power for two cf them, tes. ther 
with switchboard. transformers and pole lines; and a sub-station idJoin- 
ing the old power house at Los Anonos, ? miles from San dos^. Yo com. 
plete the station there will be required three further 500 kw. sets and two 
extra pipe lines, with transformers and pole-lines to correspond. "his 
extension will raise the switchboard capacity of the power house to nearly 
3.000 kw. The directors are advised that for safety’s sake they shorld 
instal, without any avoidable delay, at least a second pipe-line and a 
fourth unit of plant, as in case of accident to the single ppe the entire 
station would be out of action. Owing to engincering d'fliculties beyond 
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the control of the management. encountered in connection with the 
piercing of the tunnel, the construction of the dam and other items, the 
cost of the work has not been entirely covered by the amount received 
from the issue of the £100,000 prior lien bonds, and the directors have 
arranged for a temporary advance of a further £10,000 on the collateral 
security of the unissucd 5 per cent. debentures (852.400). Mr. Win. М. 
Brand has been appointed genera] manager in Costa Rica in succession to 
the lat? Mr. G. Holt Green. 

DOUGLAS SOUTHERN ELECTRIC TRAMWAYS (LTD.)—At the meeting 
last week the chairman (Mr. T. J. Hutchinson), in moving the adoption 
of the report and accounts, said that they had an extraordinarily good 
summer, but their good fortune, however, was checked during August 
by the railway str ke. 

INDIA RUBRER, GUTTA PERCHA & TELEGRAPH WORKS CO. (LTD.) — 
The directors’ report for the ycar ended Sept. 30 states that the 
accounts show, aiter provision for doubtful debts, a uet loss of 
£55,057. Cs. 1d. Transferring £50,000 from reserve fund, adding 
£22,613. 14s. 7d. brought forward and deducting £9,375, the dividend 
on the preference shares paid in January and July, there remains, 
after providing for the preference dividend accrued to Sept. 50, a 
balance of £4,659, 14а. 6d. which the directora propose to carry for- 
ward. The directors recommend that the payment of the half-yearly 
dividend of $s. per share or at the rate of 5 per cent. per annum be 
made to the preference shareholders on the 1st prox., but find them- 
selves unable to recommend any distribution of a dividend to the 
holders of ordinary shares, The general business has been fully main- 
tained, but it has unfortunately been absolutely impossible during 
the last 18 months to vary the selling prices in step with the enormous 
fluctuations in the costs of raw material, both in the form of stock and 
purchases. The effect has been exceptionally severe in the case of 
their French works, Taken as a whole the foreign agencies have done 
a fairly profitable business. The electrical industry shows а slight 
improvement. The volume of the submarine cable work is much the 
same ах last year, and the steamers, ** Dacia" and “ Buccaneer,” have 
had fair employment, The works at Silvertown and Persan have been 
maintained in the usual state of efficiency. 


MANX ELECTRIC RAILWAY CO.—The gross receipts for the year 
ended Sept. 50 were £36,013 and the expenses £17,214, leaving £18,799, 
which, with £237 from last year, makes £19,036. Debenture interest 
absorbed £9,000 and interim preference dividend of 2} per cent. £3,58), 
leaving £6,455. It is proposed to pay the balance of preference share 
dividend (£3,580) and to reserve for special renewals £1,500, leaving 
£1,375 to be carried forward. Passenger receipts increased by £3,255 
and goods and other receipts by £176, making a total increase of 
£3,431 over the previous vear. The working expenses ghowed а 
decrease of nearly £100. The ratio of working expenses to receipts 
was 47°78 per cent., compared with 55:12 per cent. 

MELBOURNE ELECTRIC SUPPLY CO. (LTD.)—'l'he report for the vear 
ended Aug. 31 states that the directors had created £250,000. second 
debenture stock, which they propose to issue as required, and of which 
£100,000 has been lodged with the company’s bankers as collateral 
security for a temporary loan. Since the close of the financial year the 
directors have sold the unissued balance of 10.000 7 per cent. first cumu- 
lative preference shares. and they have also sold a further 4,475 Adelaide 
ordinary shares at a substantial profit. During the усаг capital expen- 
diture т Australia on additional land, buildings. plant, mains, &c., 
amounted to £102,149. The gross profit from the Melbourne and Geclong 
undertakings was £36,432. Adding the dividend received on the com- 
pany's holding of ordinary shares in the Adelaide Electrie Supply Co.. 
together with discounts, &c., the total was £46.333..— After payment of 
management and general ex penses at London head office and interest on 
debenture stock and temporary loans, and after extinguishing suspense 
account (£5,860), putting 47.000 to depreciation and general rescrve, &г., 
the credit balance was £16,675. to whieh must be added £3,352 brought 
forward, making a total eredit balance of 420,028. Deducting the divi- 
dend on the 7 percent. first cumulative preference shares for the half-year 
ended Feb. 28, the available balance was £16,528, which the directors 
recommend should be applied in paving dividend on the first cum. 
preference shares to Aug. 31, and а dividend of 2} per cent. on the 
consolidated ordinary stock (tux free). to place £1,666 to debenture stock 
sinking fund, and £1,809 to income certificate service fund, leaving a 
balance to carry forward of £5,207. ‘ne Melbourne undertaking has 
shown satisfactory growth, the total connections having increased by 
41 per cent., the total units sold by 50 рог cent. and the gross profit by 
72 per cent. compared with the previous year. ‘the Hawthorn order his 
been transferred to the company, and mains are being laid in th» district. 
he small system of electric tramwavs at Geelong is being constructed, 
and the lines will be opened for traffic next month. The total coa- 
nections at Melbourne (including 5,196 н.в. in motors) are equivalent 
to 355,596 30-watt lamps (against 252,538 30-watt lamps), and at 

teelong (including 1,133 н.р. in motors) to 74,183 30-watt lamps, against 
63,938 in 1910. 


аа ST a ERE НЕО 


STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed Dec. 20 a special settling day in 300,000 £1 fully paid ordinary 
shares of the Manaos Tramways & Light Co. (Ltd.) and have ordered 
$1,000,000 general mortgage 4} per cent. 30-vear gold bonds of the 


Consolidated Gas, Electric Light & Power Co. of Baltimore t» be quoted. 


The Committee have been asked to grant quotations to a further issue of 
£200,000 deferred. ordinary, 200,000 preferred ordinary and. £200,000 
cumulative perpetual preference stock of the British Columbia El ctric 
Railway Co. and a further issue of £20.000 4} per cent. first mortgage 
prior lien gold bonds of the Montreal Water & Power Co. 
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NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


NEW ССМРАМУ. 


HOLMQUIST ELECTRIC CO. (1910) (LTD.) (118,675 ) — Кер. Dec. 1, 
capital £200 in £1 shares, to carry on tho business of manufacturers 
and hirers of and dealers іп the ** Holmquist " and other replacement 
electric heaters, e'octric light baths, &c. Private company. 


MORTGAGES AND CHARGES. 


“2” ELECTRIC LAMP MFG. СО. (LTD.)—Issuc, оп Dec. 1, 1911, of 
£1,000 debentures, part of series of which particulars have already 
been filed. | 

CORONA LAMP WORKS (LTD.)—Issue, оп Nov. 21, 1911, of £400 
debentures, рагі of series of which particulars have already been filed. 

OSWALD;CARR (LTD.)— Particulars of 159 debentures, creatod Nov. 30, 
1911, filed pursuant to sec. 98 (3) of Companies (Consolidation) Act, 1904, 
whole amount being now issued. Property charged + Company's under. 
takeing and property. present and future. No trustees. 

SWITCHGEAR CO. (LTD.)—A memorandum of satisfaction in full, on 
Oct. 27, 1911, of debenture dated Aug. 2, 1905, securing £3,000, has 
been filed. 


COMPANIES INCORPORATED OUTSIDE THE U.K. 


COMPAGNIE CONTINENTALE D’ELECIRICITE APPLEQUEE. (1,115F.)— 
Particulara filed Nov. 22. Reg. in Glaris, Switzerland. British 
address: Erith, Kent. H. W. Rogera and Е. В. Abbott. trading as 
“Chas. Rogers, Sons & Abbott,” of 13, Victoria-street, Westminster, 
are authorised to accept service. No memorandum or articles of asso- 
ciation tiled усё. 


CITY NOTES. 


ae em 


MEMORANDA (1)ес. 14).—Bavk rate 4 per cent. (since Sept. 21, 1911.) 
Price of silver, 25:4. per oz. Consols 77; —77; for money, 77; —77; for 
account. Consols Pay Day, Jan. 4; Stock and Shares Ccntinuation 
Days, Dec. 27 and Jan. 10; Ticket Days, Dec. 28 and Jan. 11; Pay 
m Dec. 29 and Jan, 12; Mining Shares Carry Over Days, Dec. 22 
and Jan 9. 

Рвтокз or METALS (London). —Соррег, cash, 60: ; three months, 61;;. 
Lead, English, 15; —1512; Foreign, 151—15,;. Spelter, 251—2. 
Tin, English, 199—200; Foreign, cash, 198; three months, 190;. 
Iron, Cleveland, cash, 48/113, three months, 49/10. 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—'!ne trinsfer 
hooks and register of holders of 5 рог cent. first and 43 per cent. second 
debenture stock will be closed from the 16th to the 30th inst. inclusive. 

CALCUTTA ELECTRIC]SUPPLY CORPN. (LTD.)—' rne number of units 
delivered to consumers during the four weeks ended Oct. 27, 1911, were 
916,552, compared with 736,035 units in the corresponding four weeks 
of 1910. 

COMPANIA DE ELECTRICIDAD DE LA PROVINCIA DE BUENOS AIRES 
(LTO.)— During the week applications were invited for £750,000 5 p^r 
cent. first mortgage gold bonds of £20 each of this company at 95 percent. 

EASTERN EXTENSION 'AUSTR 4LASIA & CHINA TELEGRAPH CO. (LTD.) 
The directors have declared an interim dividend for the quarter ended 
Sept. 30 last of 2s. 6d. per share (tax free), payable on the 15th prox. The 
share register will be closed from the Gth to the 13th prox. inclusive. 

EASTERN TELEGRAPH CO. (LTD.)—This company announce tae pay- 
ment оп Jan. 15 next of dividend at th» rate of 33 per сель por annum 
(less tux) on tho preference stock for the quarter ending Dec. ЗІ, 1911, 
and the third quarterly interim dividead of I} percent. ол the ordinary 
stock (tax free) in respeet of profits for the year eading 31st inst. Ta? 
transfer books of th» ordinary stock will be closed from Јал. 5 to I3 
inclusive. 

MANILA ELECTRI? RAILROAD & LIGHTING CJRPN. (LTD.)—A divi- 
dend is a3aounecd of 14 per cent. for the quarter ending 30ch inst. For 
the 11 months the gross earnings were $1,325,590, against 81.183.692, 
increas? $141,808. Net earnings $697,100, against $598,408, Increase 
S08 697. 

NATIONAL TELEPHONE СО. (LTD.)—The transfer books of t? 31 and 
4 per cent. debenture stocks of this company will b> closed from the 
I8th to th» 39th Inst. inclasive, preparatory to the piymont of interest 
due Jan. 1. 

PERTH (W.A.) ELECTRIC TRAMWAYS (LTD. )— Гис direct ors hive issued 
а circular stating that the profits for 1911 show a very large increase over 
those of any previous year and an interim dividend has been declared 
upon the ordinary share capital of 6d. per share (tax free) for the first 
half of the year, being at rate of 5 percent. per annum, payable Jan. 1. 

UNITED ELECTRIC TRAMWAYS CO. OF MONTE VIDEO (LTD.)—The 
directors have declared an interim dividend at the rate of 6 per cent. 
per annum ‘les3 tax) on the ordinary shares for the past half-year. 

UNITED RIVER PLATE TELEPHONE CO. (LTD.)—An interim dividend 
of 33. per share (less tax) has been declared on the ordinary shares. 

WESTERN . TELEGRAPH CO. (LTD.)—The directors have declared the 
first quarterly interim dividend of 33. per shure (tax free) for the year 
ending Juno ЗО, 1912, being at rate of 6 per cent. per annum. "Tho 
transfer books will be closed from Dec. 14 to 20 inclusive, and the dividend 
will be payable on the 21st instant. | 
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some protective clauses аге 


| dangers and, consequentlv, 
We тау mention that 


434 | necessarv, as our readers will see. 

435 ` : | 
the svstem has already been tried, with marked success, at 
Gothenburg, and in some other Continental towns. И is 


therefore not merely а suggestion. Briefly, the advan- 


tages are that it is much cheaper for a supply authority to 


| APER : 
рау for wiring in kind than in cash; and if the consumer 


436 ` happens to make an arrangement for paving the cost of his 
438 installation quarterly, his quarterly account after one vear, 
| when he changes from paving for his installation to paving 

for his electrical energy, is almost certainly less, and, there- 

| fore, he feels satisfied with the result. Moreover, as he is 
getting his electricity for nothing during the first vear he 
liberally, and he is likely to continue this liberal use. 


| uses 16 
| To progressive engineers in this country we commend the 


j 5 
system as one which appears to have considerable possi- 


| bilities in it. 


{ . . 
‚ Ihe Liverpool Undertakings. 
s| THE Liverpool Corporation electricity supply and electric 
| А : ` ` . 
traction undertakings have frequently been subjected to 
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ЕВА 
The Free-Current-for-One-Year System. 

ENGINEERS who are concerned with electricity supply 
have often been faced by the difficulty that the cost of 
wiring frequently prevents people, who otherwise fully 
realise its advantages, from using the electric light. Аз 
the result of this difficulty, there have been numerous 
schemes of free wiring; these, however, are by no means 
free from objection, and, on the whole, thev have not been 
Commercially successful for reasons that are fairly obvious. 


In another column we publish an article bv Mr. E. WIKANDER 
svstem for overcoming this difficulty. 


m онь 


in which he describes а 
Briefly, the remedy consists in giving a would-be consumer, 


Who is willing to wire his premises, a free supplv of elec- 
trical energv for one vear, so that the wiring 1s practicallv 
paid for by the supply authority. It will at once occur to 
the mind of anv reader that such а svstem is open to certain 


| | Ing Из part in electrical progress." 


i much criticism, and at the present time this appears to be 
| particularly pronounced. A recent issue of one of our local 

contemporaries contained the first of what is to be a series 
|o articles strongiv attacking the management of these 


undertakings, but more especiallv directed at the Com- 


mittee's policy. A writer in " The Times Engineering 
Supplement " this week also refers to Liverpool as “ the 
last of the great cities to emplov a consulting engineer ” ; 
bv no means to reflect either on 


this seems to us, however, 
The action of the 


the management or on the Committee. 
latter in only asking specially selected firms to tender for 
plant appears also to have aroused much resentment, and 
is perhaps more open to criticism. The writer in “ The 
' Supplement also refers to Liverpool as “ not plav- 

, There certainly appears 
to have been a falling behind in power developments in that 
city, as 19 strikingly evidenced by the fact that the sales of 
electric i! energy to private consumers only represent about 
113 units per head of population at Liverpool, as against 
13 units per head at Manchester, and 484 at Glasgow. In 
view of the fact that some years ag» the Liverpool under- 
taking took a much more prominent position in the supply 
world, an explanation ought to be forthcoming of the slow 


Times ' 


— — 


progress made in recent vears. 
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THE contributor to the “ Liverpool Daily Post " dis- 
сиззез the question very minutelv, and has evidentlv gone 
to considerable pains in making out his case against the 
administration of the Electricity and Tramways Committee. 
Не has prepared 10 Tables of statistics comparing the Liver- 
pool supply and traction records with those of Manchester, 
Glasgow and a number of other towns. In each case Liver- 
pools “ inferiority " is expressed as a percentage. Thus, 
the prices per unit are given for the private supply, public 
lighting, traction supply. &c., in each case, and show that 
the average price for the whole supply at Liverpool is from 
50 to 130 per cent. higher than that of the other two cities 
mentioned above, or the average of the 24 large towns 
selected. The same process is adopted as regards the 
capacity of the plant installed, load factor, е. Such 
figures, however, are very liable to mislead. This 
particularly noticeable as regards the electric traction 
statistics. Thus, the cost of power per car-mile is given 
as 2-08d. at Liverpool and 0-42d. at Glasgow, a result. which 
the writer tabulates as a 371 per cent. “ inferiority ” on the 
part of the Liverpool concern. The absurdity of this com- 
parison is so obvious that we need not explain it. 
siderable prommence has heen. given to this article, the 
tables are likelv to cause much concern amo.g local manu- 
It is probabie, however, that 


15 


AS con- 


facturers and others. 
political considerations have plaved a large part in the 
attack on the Committee, at anv rate, in the Council 
Chamber. On Wednesday last the Lord Mavor restricted 
the discussion to the Committee’s recommendations, and 
these, which merely involved, as the Chairman showed, the 
scrapping of plant that had been in service for 12 or 13 vears 
and its replacement by modern machinery, were eventually 
adopted. 
ее 

The Dangers of Inflammable Dust. 

THE inquiry into the cause of the terrible explosion at 
Messrs. Bibby's oil cake works at Liverpool ended in an 
open verdict being returned, though the jury very wisely 
pointed out the fact that anv organie dust must be con- 
sidered а dangerous material Electricity was, as usual, 
made the scapegoat ; it тау, therefore, be of interest to 
examine the evidence of Mr. Ernest Evans. Messrs. Bibby’s 
engineer, to discover how far it is really to blame. 
Mr. Evans explained that in making feeding cakes it was 
necessary to mix cereals, nuts and spices with a hydro- 
carbon, and all these were of an inflammable nature, though 
not explosive in their crude state. The most dangerous 
operation seems, however, to be the grinding. This process 
at Messrs. Bibby’s works is carried on in a cellar, in spite 
of the fact that it produces a great deal of dust. Mr. Evans 
stated that °° dust-collecting machines had been introduced 
which carried away the bulk of the dust created, but т 
spite of precautions a certain quantity escaped into the 
There were no mechanical ventilators. Thev had 
It would be interest- 


room. 
been tried and found unsuccessful.” 
ing to know what svstem of mechanical ventilation was 
tried, as we were certainly under the impression that there 
are a number of arrangements specially desigaed to carry 
awav all the dust from machines where it 13 created. 


IN a later part of his evidence Mr. Evans mentioned 
that electric light was used because of the inflammable 
nature of the dust. Further, he gave it as his opinion that 
the snapping of one of the driving belts had stirred up the 
dust, and that simultaneously a fuse Lad blown and ignited 
this cloud of dust, thus causing the explosion. This. surely, 
Is а remarkable coincidence. Ве that as it may, it appears 
from Mr. Evans’ evidence that the fuses were т а position 
which this inflammable dust could reach, and were further 
so unprotected that their fusion could cause an explosion, 
Surely to insta] such an arrangement in such a place is, to 
say the least of it, foolhardy. We laugh at the oft-repeated 
phrase “ the fusing of an electric wire,” but it is certainly 
the duty of every electrical engineer to see that no unsuitable 
work of any kind is put in. 


The Physical Society's Exhibition. 

THE seventh annual exhibition of apparatus, which was 
held on Tuesday last by the Physical Society of London, 
suffered somewhat, both as regards attendance and the 
number and character of the exhibits, owing to its following 
so closely on the heels of the recent Olympia Exhibition. 
Although manufacturers of electrical apparatus have bv no 
means been idle during the past vear, the majority naturally 
endeavoured to prepare anv new instruments in time for 
the show at Olympia, so that there were fewer new exhibits 
of importance than in the case of several previous exhibi- 
tions organised by the Physical Societv. Although not of 
direct electrical interest we may draw attention to the 
quartz glass thermometers shown by Messrs. J. J. Griffin 
& Sons. These have recently been introduced into this 
country from Germany, and are likely to prove of consider- 
able use, the more so as they are stated to be cheaper than 
pyrometers. These thermometers сап. we understand, be 
made to indicate temperatures up to 759°C., nitrogen under 
pressure being inserted above the mercury to raise the 
boiling point of the latter. Ап important feature is that 
the zero of these thermometers can be easily checked imme- 
diately after а high temperature has been read, since uniike 
ordinary glass, quartz glass expands little and returns at 
once to its normal condition. 


amc rcm on 


THERE was also a good displav of Marconi apparatus, 
but the Telefunken system of wireless telegraphv. shown in 
operation by Messrs. Siemens Brothers & Co.. probably 
aroused most interest, owing to Из novelty in this country. 
Two short antenne had been erected in connection with 
small demonstration sets, so that visitors could hear the 
characteristic high-pitched note of the Telefunken " singing 
spark " зумет. As regards electrical instruments in. par- 
ticular, there were few that had not already been shown 
at Olympia, but compared with the exhibition of a vear ago 
there were, of course, many interesting developments, such 
as the " Ducter” of Messrs. Evershed & Vignoles. Of 
the new apparatus, we may draw particular attention to the 
new {уре of fluxmeter, shown bv Messrs. Н. W. Cox & Co., 
and the Paschen galvanometer of the Cambridge Scientific 
Instrument Co. The fluxmeter referred to has been specially 
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Electrical Trades’ Benevolent Institution.—Mr. F. В. 0. 
Hawes, Secretary of this Institution, directs attention to the 
Increased calls upou this fund now that the winter is upon us. 
His letter informs us that the amount which has been invested 
since Ist January last is £962. 18s., and he expresses a strong 
desire that this should be brought up to £1.200 before the end 
Pensions have to be paid out of the interest of 


а eres 


designed by Mr. B. H. Мокрнү for exploring the flux dis- 
It com- 


tribution in the air-gips of dvnamos and motors. 
prises a small coil which is inserted in the air-gap and 
throug) which a small current can be passed, the deflection 
of the coil being ascertainable by means of a mirror and 
scale. This apparatus should prove of particular interest, 
since it enables the distortion of the field to be most clearly 


observed and plotted, but it is only intended to be used on 
The Paschen galvanometer has been 


of the vear. 
Invested funds. 

Motor Car Inquiry.—The Treasury have appointed a com- 
mittee to coas:der the provisional regulations under the Finance 
Act of 1910 for determining the horse-power of motor cars and 
to report whether any amendments are desirable, with special 
reference to the equitable treatment of steam cars and electric 
cars. The committee will consist of Prof. B. Hopkinson 
F.R.S.. (chairman), and Messrs. W. Worby Beaumont, Dugald 
Clerk, F.R.S.. W. Joynson-Hicks, M.P., and Mr. Mervyn 
O'Gorman, with Mr. H. Е. Wimperis as secretary. 

New Method of carrying a Telephone Line across a River.— 
The “Telephone Engineer” (U.S.A.) states that a small 
mortar, such as is used for shooting а life-line to a wrecked 
vessel, was recently utilised bv a repair gang to get à broken 
wire across a river. The stream was one of the sort which is 
very common in dry countries, a bed of sand in the summer and 
a raging torrent after a heavy rain. During the last rainy 
season it washed away the long-distance telephone line, and 
there was no way to cross the swollen stream to repair it. No 
boat could live in such a current, while quicksand and rolling 
boulders made it hazardous for a horseman to attempt to ford 
it. The problem was ingeniously solved bv a message to a 
life-saving station near-by. The small cannon, life-line and а 
can of black powder were sent to the river bank, where the gun 
was charged and aimed across the stream. The result was suc- 
cessful, for the projectile carried one end of the coil of rope 
more than 1,000 ft. to the other bank ; the telephone cable was 
attached to the other end of the rope and dragged across by 
men on the opposite side and service was resumed in a short 
time. А mortar of similar design, mounted on an automobile, 
is to be used as part of the repair outfit in the future, according 
to the foreman who carried out the unique plan, 

Electrolytic Production of Ozone.—A method of obtaining 
ozone electrolytically is investigated Бу Messrs. E. H. Archi- 
bald and Н. von Wartenberg in a recent issue of the " Zeit- 
schrift für Elektrochemie.” Dilute solutions of sulphuric 


a machine at rest. 
primarily designed for use in radiometry, and is extremely 


sensitive, the magnet system comprising two groups. each 
of 13 magnets, arranged astatically. Lastly, we may mention 
measuring machine made by Messrs. 


the road-wear 
Its simplicity is its 


Crompton & Со., for the Road Board. 
chief feature, and its operation is both quick and easv. 
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* Electrocraft."?—It is announced that from Jan. 1. 1912. the 
above journal will be incorporated with our contemporary the 
“ Electrical Review and Western Electrician." 


Electric Lighting on Railway Trains in the United States. 
Of the 50.000 passenger cars in use on the steam railways of the 
United States, 11.017 are electrically lighted, according to the 
report of a committee of the Railway Electrical. Engineers? 
Association. The 58 railwavs. which include the Pullman 
Company. that operate these cars have 33.634 other cars not 
electrically lighted. The systems used are as follows: 
Simple storage batteries, 1.372 cars; head-end, 192 turbine- 
generator cars and 3,185 cars hghted; axle-generator cars, 
5.900. The Pullman Company operates 2.400 electrically 
lighted cars out of its 4.264 cars in service, using the axle- 
generator system exclusively. 

A Tungsten Resistance Furnace.—At a recent meeting of 
the Deutsche Chemische Gesellschaft, reported in Die 
Berichte," Messrs, F. Fischerand Е. Tiede described a resis- 
tance furnace consisting of a tube of tungsten. made according 
to Н. von Wartenberg's process. The tube has a length of 
8 em., a diameter of 1-6 em.. and a wall thickness of 3 mm.. and 
И can takea power of 3.000 watts in a vacuum. It fits at its | 51 о 
two ends into the electrodes, two rods of copper, which are | acid were electrolysed with direct current on which an alter- 
fitted with cooling-pipes. The rods and the tube form the | Dating current was superimposed. Owing to the depolarising 
horizontal diameter of a glass globe, which is kept wetted with | effect of the alternating current the output of ozone was 
water. А greased rubber tube leads over to the air-pump. greatly increased over that obtained with direct current alone. 
The cooling of the electrodes is so effective that a good vacuum | № some cases the increase was three-hundredfold. Platinum 
сап be maintained. А small magnesia crucible can be placed | electrodes were used. By keeping the direct current constant 
in a hole drilled in the tungsten tube. In this furnace 1-5 | 2nd gradually increasing the alternating current the amount 
grammes of tin were distilled in five minutes. of ozone rose steadily. The maximum output was obtained 

The Journal of the Electric Supply Publicity Committee," n шр alternating current for all values of direct 
Ve have received a сору of the first issue of this Journal, whose чы gu Mee ша monu ое 
purpose is to afford а ready mean: of communication between n of pes ips Mos: и SY “ма 
the Committee and its supporters: and to keep them posted Wu nr bo EN ld Вр involved сое аце 
in any material facts concerning the Committee and any of its | 156 у че dk deutsche пене in their gold-silver 
operations. In addition t» this it is intended that the Journal нЕ в ко when merely direct current was 
shall serve the corollary purpose of stimulating electric supply | 7. aa ои (шип esca pecus guis instead of 

| : 4 | combining with the silver, This is avoided by the use of alter- 


undertakings throughout the kingdom to a coitinuous and ое 
vigoutous publicity campaign in the interests of ail concerned, i 7 т. 
The most interesting article in the issue is undoubtedly the Electrical Experiments “on Smelting Iron Ore.—-H.M. 
historical one by Mr. Н. B. Renwick, which deals with the Consul at Stockholm reports that recent trials at Trollhättan 
work of the Committee since its inception. This shows clearly | ОП this subject have resulted more favourably from the commer- 
What excellent progrees has been made. Other articles deal | al point of view than those hitherto undertaken. The results 
with the electrical exhibition at Olvmpia (by Мг. Е. J. Walker), | of certain tests have been reported by persons at the works, but 
" Powder and Shot” (by Mr. A. H. Seabrook), canvassiny for | Pave not yet been accepted by the Committee as positive evi- 
electric supply, and electiic cooking (by Mr. А. Е Harrison). dence that under ordinary commercial conditions the same re- 
We wish our new contemporary, which 18 to appear once a sults might be expected to be obtained regularly. It is stated 
that by means of circular instead of square carbonelectrodes, 


Juarter, every success. 
which can be screwed into each other, the electrode consumn- 
tion per ton of pig-iron has decreased from 10-28 kgs. (including 


— 


Cable Interruptions Date of Interruption. | 
аа 0 м ыш Mar 2 1510 | the valueless end pieces) to 6-2 kgs. as an average during August 
Nov. 24, 1911 and 5:5 Киз. during September. Ву placing the charge more in 
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the middle of the furnace the experimenters have succeeded in 
raising the percentage of carbonic acid to 30 per cent. The 
consumption of electrical energy has decreased to 1,736 kw.- 
hours per ton of pig-iron, as compared with 2,391 kw.-hours in 
previous trials. The consumption of charcoal per ton of pig- 
iron, Which during previous trials amounted to 418 Киз. (the 
best result being 370 kgs.). has now decreased to 336 kgs.. the 
amount originally estimated. Calculations of economy based 
on these results show a saving of over 63. 84. in the production 
of a ton of pig-iron. 


Forced Ventilation of Car Motors.— The " Electric Rat'wav 
Journal” states that while forced draught has been appiied 
to the motors of a number of large electric locomotives, its 
first use on motor-car equipment on а large scale has been 
during the past vear on the suburban service of the Penn- 
svivania and Long Island railroads. А pair of small motor- 
driven blowers are mounted beneath the truck bolster so that 
one blower furnishes air to each of the nominal 220 н.Р. car 
motors, permitting their continuous operation at a rating much 
higher than would be otherwise possible. The air for this 
purpose is taken from well up the side of the car to avoid draw- 
ing dust mto the motors. 

Th» Telephone Transter.— The president of the National 

"Telephone Co. (Mr. Geo. Franklin) writes as follows :— 

My attention has been called to a circular letter headed “ The National 
Telephone Co.. Ltd., Established in 1881." which purports to give recent 
statistics referring to the Company extracted from the half-vearly report 
~of the 31st December, 1910. and for the half-year ending the 30th June. 
191]. ће statements and figures in this circular contain many. im- 
accuracies, and in particular a statement purporting to show the total 
sum that may be expected to be available for distribution amongst the 
Deferred Stock holders is entirely speculative and unwarranted. From 
the way in which the circular is printed, more particularly the heading. 
and also from the fact that no address and name are given showing by 
whom it has been issued, the inference is probably intended to be drawn 
that the document has been issued by The National Telephone Company. 
and I shall be glad if you will allow me to give a warning to any who may 
receive а print of the circular that it in no way emanates from the 
Company. 

High Speed Electric Automobile.— The ** Electrical Review 

‘and Western Electrician " gives an account of an electric 
automobile which has been designed to cover 80 miles per day 
in four hours running time under all ordinary conditions. This 
car seems to be fully capable of this work. аз has been demon- 
strated by road tests during the past three months. АП 
records for electric cars were broken 01 the Boston-New York 
run made by this car, a distance of 244 miles in 12 hours 12 min. 
running time, or an average speed of 20 miles an hour. The 

.standard battery equipment of this car is 60 cells of the 


Edison type, giving а mileage of between 80 and 100 at 20. 


miles per hour. At a somewhat lower speed this mileage can 
be increased to well over 200 miles. With special motor equip- 
ment the car can attain a speed of 40 miles per hour where such 
speed is required. The motor runs at a pressure of 48 volts. 
It is suspended under the rear hood on a three-point suspension, 
and the drive is by means of а silent chain to а jack-shaft, 
power being transmitted from this shaft to the rear wheels by the 
‘conventional and most generally approved double-chain drive. 


A wheel steering gear 13 used, with a speed controller similar to , 
x . . . i 
‘the throttle on a petro! car, giving eight speeds forward and 


four reverse mounted on top. 


Accumulator Locomotives for Shunting Work.--The 
question of using accumulator locomotives for shunting pur- 
poses has, according to the " Electrical World," been recently 
widely discussed in Chicago. 
‚ deal has already been accomplished on these lines, for the num- 
ber of battery-driven electric cars at present in use on branches 
of western roads as `` feeders " 15 satisfactorily large. One 
engineer cited 16 such batterv-driven cars employing the new 
Edison nickel-iron battery as already in use. Several of these 
cars, he said, have гоп 150 miles or more a day, with a freshen- 
ing charge during the dinner hovur. The high charge rate of the 
nickel-iron battery has made it possible to put a large portion 
of the nominal full charge into these batteries even in the period 
of one hour. In several places where these batterv-driven 
motor cars are used on branch-line feeders, energy is purchased 
from local central-station plants where the cars lie over for the 


There is evidence that а good 


i night. As the time of charging can be deferred until the morn- 
ing hours of light load on the station, the electric companies 
have been able to givea low, though profitable, rate for this ser- 
vice. The battery-driven motor car on auxiliary lines thus 
seems to have an important. future significance for the small 
central station with a low load-factor. For terminal electri- 
fication, as in Chicago, where there is much interchange of сота 
between many lines, an etficient and practical battery-driven 
locomotive, 1t was declared, would simplify the problem con- 
siderably. As was pointed out, such locomotives could use the 
present. tracks without. any changes т running conductors, 
"third-raids ог trollev wires; or any aterations. in track, 
signals, &c., and соні interchange tratie without difficult 
between lines and. yards of different companies. To gain the 
same result with the usual means of electrification some uni- 
form standard of equipment would be required. A storage- 
battery locomotive and its tender laden with nickel-iron cells, 
it was estimated, would be about as large as the present steam 
locomotive, and would be capable of pulling the ordinary 
1,000-ton train at а speed of 20 to 25 miles an hour over the 15 
to 20 miles of electrified tracks making up the terininal eleciri- 
fication. While the locomotive itself would be shorter, the 
tender required to contain the battery, it was said, would prob- 
ably approximate the size of a box car. although of only about 
the weight of the present coal-and-tank tenders. (These sizes 
refer to American practice.) Such a batterv tender might be 
dropped off when discharged and a fully re-charged tender sub- 
stituted, keeping the locomotive in continuous service while its 
tenders were being charged. On the straight tracks third-rails 
or other conductors might be installed, relieving the demand on 
the batterv and even aiding in recharging it. Such storage- 
battery locomotives would form an excellent off-peak charging 
demand for large metropolitan generating svstems from which 
energy could doubtless be purchased at a very low rate under 
these conditions. In case the ratlways installed their own 
plants the battery charging load would also prove of advantage 
in filling up the valleys between the peaks of the train-opera- 
tion d mands. : 
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Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


К: Dr. W. Н. Eccles contributes an article on “ Recent Wireless 
Telegraph Patents.” 

Mr. Е. Wikander contributes an article on " А Method of En- 
couraging the Use of Electricity.” 

Dr. В. Eeattie and Mr. H. Gerrard contribute an article on “А 
Method of measuring Permeability by means of Alternating Currents.” 
| We describe some of the apparatus shown this week at the seventh 
’ annual exhibition held by the Physical Society of London. 

Tho discussion on Mr. А. H. Seabrook's Institution Paper on 
““ Residence Tariffs " has been adjourned ; an account of last week's 
meeting is given in this issue. 

At a recent meeting of the Birmingham Local Section of the 
Institution Mr. №. Pensabene-Perez read a Paper on “ An Automatic 
Sterting Device for Asynchronous Motors." 


We give the substance of some communications that have been 
received by the Institution in connection with Dr. В. Pohl's recent 
Paper on Standards, 

We give an abstract of Mr. C. S. Vesey-Brown's address to the 
Newcastle Local Section of the Instituticn of Electrical Engineers. 

Liverpool Council on Wednesday adopted important recom. 
mendations of the Tramways and Electric Power end Lighting 
Committee in regard to extensions of the generating plant, &c. 


Municipal Loans. —Norwich Corporation have applied for sanction 
to a loan of £19.000 for their electricity department. 

Keigh'ey Corporeticn have. applied for permission to borrow 
£6,576 for electricity supply purposes. 

Companies’ Meetings and R-ports.—At the meeting of the India 
Rubber, Gutta Perche & Telegre ph Works Co. on Tuesday the 
chairmen, Major Leon»:d Derwin. geve en explenetion of the 
unsatisfactory results of the past veor's trading. 

The report submitted et the meeting of the Helsby Wireless 
Telegraph Co. on Wednesday gave particulers of the progress mede 
by the Company end of the negotiations with the Lodge-Muirhead 
Synd. in regard to licences for working under their patents. 
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OBITUARY. 


Sir JAMES CHARLES хел. -We regret to record the death of 
Sir Jas. Inglis, general manager of the Great Western Railway С». 
which occurred on Tuesday last at Rottingdean, The deceased was 
60 years of age and hid been in bad health for seme time, death being 
due to pneumonia. Nir Jas. Inglis was an engineer first and a general 
manager afterwards, He received his early education at the Gram- 
mar School and University of his native city, Aberdeen, and in 1870 
entered the enginecring shops of Messrs. Norman. Copeland & Co.. 
of Glasgow. — Afterwards he became a pupil of Mr. Jas. Abernethy, 
and was engaged with him on the construction of the Alexandra 
Docks and Railway. He was next employed at Plymouth on the 
construction of the Millbay Docks. and afterwards entered the service 
of the Great Western Railway Co. on the absorption by that Company 
of the South Devon Railway. Кооп, however, he left the employ- 
ment of the Company, and for some years was engaged in private 
practice at Plymouth. During this period he had charge of th» con- 
struction of the Mount Batten breakwater. the Princetown and 
Bodmin railways. and other constructional work. In 1802. however. 
he again joined the Great Western Railway Co. as assistant engineer. 
becoming, in the same year, chief engineer, while in 1903 on the death 
of Sir J. 1. Wilkinson he was appointed де ‘neral manager. dt is 
unnecessary to remind anyone interested in railway work of the great 
progress that the Great Western Со. his made. both from the en- 
gineering and гаће points of view, during Sir James's term of manage- 
ment. Under the former category he was responsible for the con- 
atruction of the South Wales direct line via. Badminton, the Great 
Western and Great Central Joint lin in the neighbourhood of London, 
the shortened route to Birmingham «ea Bicester. and the construction 
of Fishguard Harbour. In the other branch his activities are best 
illustrated in the comfort and wide facilities which the Great Western 
Co. offers to all its passengers. Sir James Inglis was president of the 
Institution of Civil Engineers during 1908 and 1999. and one of his 
last official acts was to lay the foundation stone of the new Institution 
building. He was knighted at the beginning of the present year. and 


was also the recipient of many foreign decorati ons, 


APPOINTMENTS VACANT AND FILLED. 

The Council of Hartley University College, Southampton. require 
а lecturer in engineering. Salary £150 per annum. Applications 
to the Principal Бу Jan. 1. 

The Federal Public Service Commissioners, Melbourne, require an 
assistant electrical engineer in the Postmaster-General'a Depart- 
ment. Salary from £520 to £600. per annum. Applications by 
Feb. 1, 1912. 

А draughtsman is wanted for general clestrie work: technical 
{та пи with drawing office and practical experience essential. Appli- 
cations to Works Manager. Locomotive Works, L. & Y. Railway. 
Horwich, before Jan. 1. See advertisement. 

А manufacturing firm advertise for suitable топ for supervising 
positions over mounufacturing departments for the production. of 
telephonie apparatus and switeliboards. 

A junior instructor in electrical engineering is required by a 

London institution to correct examination papers. See advertise- 
ment, 
А lecturer in physics and applied mathematies is required at the 
Rhodes University College, Grahamstown, Cape Colony. Salary 
£300. Applications to Мг. F. J. Wyle, 9, South Par&s-road, 
Oxford, by Jan. 15. 


Mr. G. R. Steer, secretary to the Queensland Railway Commis- 
sioners, has been appointed general superintendent of railways. 

Mr. Wm. С. Bexon. late of Croydon, has been appointed burgh 
electrical engineer and tramway manager at Kilmarnock. in suc- 
cession to Мг. А. Н. Burbidge. who recently resigned to take up th* 
position of manager of the Burma Electric Tramways & Lighting Co. 


in Mandalay. Mr. Burbidge will sail early in January. 


INSTITUTIONS AND SOCIETIES. 


Royal Society.—It is announced that Lord Cromer and th? Hoa. 
Lionel Walter. Rothschild have been clected Fellows of the Royal 
Suciety under the statute which empowers the Council once in every 
two years to recommend to the Society for election not more thin two 
persons who in their opinion hv е rendered cons leuos service to the 


| disclosing the fact to his client. 


cause of science. The following have been elected foreign members 
ot th A Roval Noel Чү: Ur. J. 9. Poeklund. of "Кома. Imperial 
Astronomer of Russia: Dr. H. В. von Groth. Professor of Mineralogy 
in the University of Munich; H. Kayser. Professor of Physics in the 
University of Bonn ; M.J. A. Le Bel of Paris. the distinguished chem- 
ist: and К. А. Timiriazetl. Professor of Botany in the University 


of Moscow. 

Scottish Local Section of the Institution of Electrical Engineers. 
The annaal dinner of this section wes held last week at Glasgow. 
Major Jes. Lowson, V.D.. vice-ch éiman of the section. being in the 
chair. ‘Those present included the Lord Provost of Glasgow, Lord 
Justice Maedonald. Bailie Jas. Моск. as well as Messrs. S. Z. de 
Ferranti (president of the Institution). Sam Mavor. T. Harding 
Churton, W. W. Lackie and P. F. Rowell. In reply to the toast of 
the Institution of Electrical Engineers, proposed by Prof. A. Barr. 
Mr. Ferranti said we were now entering upon an age of domestic elec- 
tricity. and he believed clectrical engineers were in th? happy position 
of belonging to an industry which. when sufficiently developed and 
applied, would cure the smoke evil. 

Society of Engineers. — Th- second ennual general meeting of this 
Society was held on Monday. December Hlth, Mr. John Kennedy. 
vice-president, being in the choir. The report of the scrutineers 


of the postal ballot for the election. of Council and officers for- 


1912 showed that the following hed been duly elected :— President, 


Мг. J« hn. Kennedy; Vice: Presidents, Messrs. А. Valon. Н. €. H. 
Shenton, N. Scorgie; Members of Се инс И. Messrs, Henry Adams. 
C. T. Walrond. Percy Griffith. T. E. Bowler, Н. C. Adams, J. R. Bell. 


S. Cowper-Coles. Н. P. Maybury. B. H. M. Hewett. Е. H. Hummel; 
Issociate Member of Council; Mr. В. Seott-Nnell ; Mon. Sec; and 


Treasurer, Мг. D. B. Butler. Among the premiums awarded for 
Papers read at mectings and published in the ** Journal " during 1911 
was a Nocletv's Premium, value £3. 3s.. to Mr. E. Kilburn Scott. for 
his Paper on ^' Nitrogen. Products made with the Aid of Electric 


Power." 

The Association of Consulting Engineers, — We hive received a copy 
of the proposed rules of this Association whose actual formation is 
to take place early in the new year at a special meeting which has 
been called for the purpose. In our Leading Article three weeksago 
we dealt fully with the aims and objects of the new body, and we may 


therefore at the present time give some details regarding member- 


ship. If the rules are adopted as they stand, the subscription will be 


on? guinea. and every candidate for membership must fulfil the fol- 
lowing ecnditions :— 

(а) He shall be in practice as а consultirg engineer. eith r individually 
or as à pariner of a firm of consulting engineers. (b) He shall be of such 
standing as, т the opinion of the Committee of the Asssociation, entitles 
him to admission to the Association. (c) He shall be а full member of 
the Institution representing the particular branch of the profession in 
which he practises. (d) He shall not be a member of, or à partner т, 
or an agent for. any contracting or manufacturing firm or company or 
business w.th which he may have oceasion to deal on behalf of his clients. 
(6) He shall not be a director or employé of, ог be an agent for, any 
company doing engineering insuranee work. and (f) He shall not be con- 
nected with any company or business who advertise or canvass for con- 
sulting work. 

Further. he must act only in a fiduciary capacity with regard to 
clients; he must accept no trade commissions ; һ must not, without 
b» connected with any firm with 
whom he may hive occasion to deal on the part of such clients ; he 
must place orders on behalf of his client only ; except at the request 
of his client. he shall not act as a medium of payments to any con- 
tractor: he В ll not knowingly accept work in connection with which 
another member has been appointed. and he shall not solicit pro- 
fessional work. Тһе affairs of the Association are to be managed by 
а Committee. of twelve. together with ап honorary treasurer and 


honorary secretary. 
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EDUCATIONAL NOTICES. 

University of Cambridge. — Тһе degree of Doctor of Science has been 
conferred on Mr. G. F. €. Searle, Е.К... of Peterhouse. 

Crystal Palace School of Engineering.— In presenting certificates 
and prizes at the Crystal Palace School of Practical Engineering on 
Wednesday last. Sir Douglas Fox sp ke against the evils of too early 
specialisation. There was n ding: more unwise, h> said. than for a 
young engineer to fix h's mind on one p: articular branch of the indus- 
try until he hed obteined such knowledge in all branches as would 
enable him se fely to make up his mind. The * Wilson " premium. 
for the best Paper rezd before the Суга Palace Engineering Society 
(vthliated to Che Socicty of Engineers) during the present session, w аз. 


s wardcd to М. Е. da N..Cravo. ior bis Paper on “ Aviation. 
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COAL-CUTTING MACHINERY.* 
BY W. BOLTON SHAW, М.5С. 


Summary.—TVhe author discusses the various types of coal-cutting 
machinery used at present and the advantages of cleetricity and com- 
pressed air for driving them. Figures of the relative power taken are 
also given. 


The author starts by giving а short historice! account of the 
hand methods of getting coal and shows how these methods һъуе 
influenced the design of coal-cuttmg machinery. — Coal - cutting 
machines may be divided into two clssses—" percussive,” which 
imitate fairly closely the action of the collier's pick, and "' rotary.” 
in which the action is similar to that of an ordinary mechine sèw or 
milling cutter when used for cutting grooves or slots. The power 
emploved for driving is either compressed air or electricity. Ма- 
chines have been designed for driving by means of è heulege горе, 
but there is no practics} machine of this туре at present working. 
For the percussive type of machine compressed air is almost exclu- 
sively used. No really suceessful electrical machine of this type 
has vet been evolved. although а large amount of money end 
ingenuity have been expended, especially in the United States. on 
unsuccessful attempts to solve the problem. A type which is a 
sort of compromise between electricity and air hes letely eppeered 
in America, and seems to have met with a considersble mezsure of 
success. In machines of this type the actual reciprocating motion 
is produced mechanically by an electric motor, and is transmitted 
Ьу compressed air to the percussive tool, the whole apparatus being 
practically self-contained. Its action is somewhat similar to that 
of the power hammer. 

Electricity and compressed air are both used for driving all three 
types of rotary machine coal cutters. viz.. dise, chain or Баг. In 
the early devs of coal.cutting ell machines were worked by com- 
pressed sir. For the chèin end bar types, electricity is now much 
more largely used then air, while for the dise the number of air- 
driven and electricelly-driven machines in use is about equal. As 
electricity was applied to coal-cutting some years before the intro- 
duction of the three-phase system for power work, the earlier 
electriezs!lv-driven cutters were ell built with direct.current motors. 
Now. the number of three-phase cutters being built per annum 
probably exceeds the number of direct. current machines owing to 
the fact that practically ell recent colliery installations of any but 
the smallest size have been three-phase. For direct current the 
usual voltege is 500 to 550 in this country ; in America 250 volts 
appears to be standard practice. Series and compound wound 
motors ате both used, end in some American machines shunt motors 
are also emploved. For three-phase, 440 to 550 volts is usual, 
and the frequency, where the power is obtained from a private 
plant, is generally 50. Some plants have been put down for fre- 
quencies of 25 and 40. Both slip-ring and squirrel-cage motors 
are used, the former chietly for dise machines and the latter for chain 
and bar. 

In the dise machine the cutters or picks are attached to the edge 
of the disc, various methods of holding them being adopted on diflerent 
makes of machine. ‘The motor is usually fixed at one end of 
the machine with the gear box in the middle and the hulage gear 
at the other end. The controiler is som: times placed at one end 
of the machine but more usually between the gear box and the 
haulage. 

The earlier types of chain machine were developed in Scotland, 
and were put to work there and in County Durham about the same 
time, or а little later than the Leneashire disc machines just de- 
scribed. They appear to have been abandoned in favour of the 
disce. The modern chain mechine wes developed in the United 
States and introduced into this country first in the form of г heading 
machine—the Jeffrey—2and later as а longwall eutter—the Morgan- 
Gardner. The American Туре of longwall machine did not, however, 
adapt itself to British conditions, and except т а few instances 
met with little success over here. 

The chain, to which the picks or cutters are attached, is carried 
by a flat jib bracketed to the under side of a circular head carried 
by the framework of the machine. The head can be rotated by 
means of а worm and circular rack about a vertical axis, so that 
the jib may be slewed in and out of the coal or round to the other 
side of the machine when the latter is starting or finishing its cut, 
or is cutting in the opposite direction along the coal.face. The 
chain passes round an idle pulley at the cutter end of the jib and 
round a driving sprocket at the machine end. The sprocket is 
fixed on a short vertical shaft. of which the centre line coincides 
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* Abstract of a Paper read before the Manchester Association of 
Engineers. 


with that of the circular head, and which is driven through gearing 
by the motor or air engine. The chain as it runs along the side of 
the jib is guided by the projecting edges of the top and bottom 
plates of which the jib is built up. The back of the chain runs 
ageinst the bottom of the rectangular groove formed by the longi- 
tudinal distance piece between the checks of the jib, and in this way 
the chain is supported against the inward thrust and other strains 
to which it is subjected when cutting. The length of the jib can 
be slightly adjusted to compensate for any stretching of the chain. 
The self-hauling gear is similar to that of the disc-cutter. The 
motor or engine is in the middle of the machine and the controller 
is placed between it and the haulage gear at the chain end of the 
machine. The main gearing consists of a bevel pinion fixed on the 
motor shaft driving a lerge bevel spur wheel on the sprocket shaft ; 
or else the motor bevel pinion gears with a bevel spur wheel fixed 
on an intermediate vertical shaft which drives the sprocket sh»ft 
bv a pair of plain spur wheels. A worm gear drive is also emploved, 
the sprocket shaft carrving the wormwheel and a horizontal inter. 
mediate shaft the worm. The intermediate shaft is driven by the 
motor through a pinion and spur wheel. 


The bar machine may be looked upon as essentially а British 
machine, for although the Jeffrey Compeny developed about. the 
year 1876 a bar type of machine for heading, it does not seem to 
have survived long. and no other American mechine his followed 
it, so far as the author is aware. The first successful machine of 
the bar type in this country was mede by Messrs. Goolden, but that 
firm gave up the manufacture of it some years ago. Practically 
eMthe bar machines now being manufactured are made by опе 
firm, Messrs. Mavor & Coulson. The bar, which is circular in section, 
tapers towards its outer end and has 2 coarse rectangle thread or 
spiral running along the cutting portion. И is carried. by a long 
hearing fixed in è circular head etteched to one end of the machine. 
This circular heed is capable of rotation in a horizontal plane about 
its centre line, and in a vertical plane about the centre line of the 
machine. By these two movements the cutter bar can be respectively 
slewed like the jib of à ерп machine or tilted so that its outer end 
is reised or lowered. The motor or air engine is in the middle of 
the machine ond the mein driving gear is fixed inside the cireular 
head, which forms the geer box. The haulage gear is at the front 
end of the machine and the controller is placed between the haulage 
and the motor. The mechine runs on skids made of angle iron, 
the vertical tlange of which serves as a side skid against the props, 
and a face skid is fixed at the lesding end of the machine to run 
against the coal. The tendency of the machine is to push out at 
the back and draw in to the face at the front end. but like the chain 
machine its outward thrust is less than that of the disc cutter. 
and when cutting well it соп be run without being held in at all by 
the props. The machine can cut in both directions along the face. 
the machine being turned completely round and the bar slewed 
through 1807 for the return cut. as in the case of the chin type. 


In comparing the relative advantages of the various types of 
rotary mechines, the first point to be considered is the suitability 
of the cutting element for the work it has to do and the material 
it has to cut. For cutting in hard tireclay the dise hes the advantage 
of greater strength and higher possible rate of cutting witha lower 
consumption of power so far as the cutting action itself is concerned. 
On the other hand, soft coal is cut by the bar with much the same 
facility as the dise and with a greater freedom from "choking." 
while the power taken for cutting. apart from friction, is probably 
about the same for both. The eh»in. having a cutting action along 
the eut like the disc. and not across it like the bar. has the same advan- 
tages in hard holing as the former; but from the nature of ita 
construction it is subjected to considerably greater stresses, by the 
resistance to cutting, and in this respect resembles the bandsaw as 
compared with the circular saw. 

Other points of analogy are the inability of the disc, like the 
circular saw, to deviste much from a straight cut, and the difficulty 
of getting it back to its proper line of cut when it hes deviated. 
The chain cutter, like the bendsaw. has considerable flexibility in 
this respect, and the bar machine, like the side miller, is able to cut 
out in a direction at right angles to the normal? line of cut and so 
adjust itself with great ease to any irregularities in the seam. 

The foregoing 18 merely а comp:rison on general principles of 
the cutting action of the three tvpes. A great many other points 
must be taken into consideration in summing up their respective 
merits. Briefly, they may be stated as follows :—The disc machine 
has great. strength, and its cutting action is suitable to the hardest 
holing. Provided the floor is even and the coal is strong and adheres 
to the roof, it will give a better output in hard underclay cutting 
than either of the other tvpes, and it is under these conditions th^t 
it probably shows to the best advantage. И the coal is friable or 
“ tender ” it is liable to break off in large or sm»ll pieces from the 
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top of the holing. and, falling into the spokes of the disc, is carried | provided the cut has not to he made in verv hard fireclay. 


round and round, churning against the floor or partially scotching | 


it. and in either сазе putting а big drag on the disc. Where tlie 
holing dirt comes out in small fragments a good deal of these 
are carried round into the cut again by the picks and pick boxes, 
especially if the latter are bulky, and sois churned up, putting further 
drag on to the dise and adding to the power taken for driving. 

Owing to the large area covered by the disc the spragging of the 
coal behind it must necessarily be a considerable distance from the 
front of the cut, for the diameter over the picks is generally a foot 
or more greater than the depth of the undercut. A large block of 
coal is thus left unsupported, and in “ tender " coals, or where the 
adhesion to the roof is slight, it is liable to break away and fall more 
or less bodily upon the dise, scotching it so that it has to be dug out 
before it can be'restarted. The fall of coal may sometimes come 
over on to the machine itself, and thus be а source of danger to the 
attendants. If the floor is uneven, so that the cut must deviate 
from a straight line, there is difficulty in manipulating the disc 
to follow it, and as this has to be done by reducing the cutting 
power of the upper or lower picks by putting in blunt ones or reducing 
their number, it entails a great deal of friction and extra power 
taken for driving. 

The dise has three bearing surfaces exposed to the dust set up 
by cutting, namely, the centre boss which is somewhat difficult 
to lubricate effectually, the supporting quadrant-liner—the lip 
previously referred to—which cannot be lubricated at all and wears 
away very гору. and the teeth of the disc and driving pinion, 
the latter being cften unprotected, with the result that, in addition 
to its duty of driving the disc, it also acts as а stone-erusher for 
all the pieces of holing dirt and coal that come in Из мау. The dise 
machine e2nnot cut itself in at the beginning of the cut, and where 
the dise is in the middle of the mechine cennot cut right up to the 
end of the face. A recess or “stable " must therefore he made by 
hand for it to start in and the cut must be finished off Бу hand. 
The dise сап be used for overcutting, but is not very well adapted 
to it, because of the heavy twist put on the machine and the awkward 
wav in which it brings out its cuttings. 

The chain machine may be said to take an intermediate position 
between the dise 2nd the bar, and for thet reason, if its capabilities 
were always equal to its opportunities, its application would probebly 
be wider than that of either of the other types. [ts cutting action 
is similar to that of the disc, but not having the latter's strength 
it is better suited to cutting in fireclay of moderate hardness, The 
jib being narrow the coal сап be spragged fairly close up to the 
solid, and as the picks themselves are practically the only parts 
in motion under the coal, felling pieces of the latter affect it very 
little. It is therefore adapted for cutting in “tender” coals. 
As the chain turns about а small radius at the sprocket, the holing 
dirt is thrown clear of the picks and pick boxes, and there is little 
orno churning. It can deal with unevenness of floor without much 
difficulty, and can cut its wav into the coal at the beginning of the 
face, and by being turned round when near the end of its eut can 
cut backwards to the end of the face, and so make a complete cut. 
All the pins in the chain and the teeth of the sprocket are exposed 
to dust, as is also the back of the chain whilst rubbing on the leading 
side of the jib. The chain can be arranged for overcutting, and 
is better adapted for the purpose than the disc, but it has the dis- 


advantage of throwing out its cuttings. 

The bar, having а less powerful cutting action than the other 
types, cuts best in softer fireclav or coal. It allows of spragging 
almost right up to the solid, so that it is particularly well suited to 
tender coals. and there is very little likelihood of the со falling 
on it and scotching it. It can desl readily with unevenness of the 
floor. and is able to surmount small faults in the seam with very 
little difficulty, as, in addition to tilting, the whole bar can be raised 
or lowered bodily. If worked without the " fender " device behind 
the bar it leaves a good deal of dirt in the holing which hes to be 
cleaned out by hand before the coa! is broken down. Where the 
Hoor dips from the goaf towards the face the machine leaves still 
more dirt in the holing. On the other hond, if there is a moderate 
dip towards the goaf, it greatly assists the bar in bringing out the 
dirt, and the holing is then left pretty clean. There 13 по bearing 
surface actually under the coal, which is a distinct advantage. This 
13 to some extent mcdified by the fact that the reciprocating move- 
ment of the bar alternately exposes a portion of the inner end of 
the bar to the dust, which adheres to its oily surface, and then takes 
it,into the gland through which the ber emerges from the gear 
сазе, It is a somewhat difficult metter to prevent this mixture of 
oil and dust from eventually getting into the bearing and causing 
heating and wear. The bar machine, like the chain, can cut its 
Way into the coal, and complete its cut right up to the end of the face. 
It is probably the type of machine best adapted to overcutting, 
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withstanding the greater amount of power which must be taken 
for the actual cutting action, because of its greater disintegration 
of the material cut, the power required to drive the machine is 
moderate, because of the small amount wasted in churning and 
friction. 

Coal-cutting machines have been built having an over-all height 
of as little as 15 in. for very low seams. "The ordinary height is 
about 18 т. for direct-current machines and 22 in. to 24 in. for 
three-phase, the motors of the latter type necessitating a greater 
height. The everage power teken for driving varies from about 
15 h.p. to 30 h.p.. according to the type and capacity of the machine. 
The cutting speed of the picks adopted for different machines 
veries somewhat, but standard practice appears to be about 250 
to 300 feet per minute for the disc. about 300 to 400 feet for the 
chain, and 500 to 600 feet for the bar. [n American machines, 
which cut mostly in the coal, considerably higher cutting speeds 
are emploveed. 

With direct current the series motor is generally adopted for 
disc and chain machines, and the compound motor for the bar. 
The advantages of the series motor are its excellent starting torque, 
which is particularly valuable in connection*with the disc, and the 
characteristic it possesses of slowing down under an overload, 
thus tending to ease the machine. "This slowing down is easily 
detected by the change in the sound made Бу the machine, and is 
useful to the driver as an indication of overloading. In three- phase 
machines, slip-ring motors are used for the dise, and both slip-ring 
and squirrel-cage for the chain; the squirrel-cage type is used. on 
the bar machine. The latter is the simplest and safest tv pe of motor 
for mining work. Generally speaking, three-phise motors can be 


mede safer than direct current. 
Probably the chief recommendation of compressed-air machines 
is the absence of any danger of firing, gas, or risk of possible shock 


to the machine men. A compressed-sir machine is also а somewhat 


simpler piece of apparatus, ès it is purely mechzsnies! ; and there 
is little danger of its being damaged by overloading. Ht has, however, 
certain? defects which in many cases outweigh these advantages. 
The efficiency as regards power consumption is very much lower 
then thet of electricity. For electricity, the ratio of power given 
out by the coal-cutter motor to power required to drive the gencrator 
may be token roughly as 70 per eent., while with air the retio of 
power given out by the coe!-cutter engine to power required to drive 
the compressor тау be taken as in the neighbourhoed of ЗА per 
cent. In other words, the steam consumption of a compressed-air 
plant for coal-cutting is about double that of an electric plant. 
The figure 70 per cent. taken for the electric cutter will not differ 
much whether the installation is well or badly designed, but т a 
badly designed and badly maintained compressed-air plant a con- 
siderebly lower etliciency will be obtained than the 35 per cent. 
taken as representative of а moderately good installation. 

The engines of a compressed-air cutter, having no governing 
mechanism, slow up with any increase in the hardness of the cutting, 
and speed up as the cutting eases off. A certain amount of variation 
of this sort is an advantage, but beyond moderate limits it becomes 
a distinct disadvantage, and makes cutting difficult in material of 

rarving hardness. The suspicion—not, the author thinks, justified 
bv the facts—thrown upon electricity in connection with certain 
recent explosions at collieries where electricity is installed has led 
to a much more serious consideration of the question of the possible 
risk involved in the use of electricity for cosl-cutting. and is likely 
to result in legislation which will impose considerable restrictions 
on the use of electricity at the coal face, and this will no doubt lead, 
in fact 18 already doing so, to а considerable increase in the use of 
compressed air. Though this must, at first sight, have the appear- 
ance of being a setback to electrica! cutting, it will no doubt be to 
its benefit in the end. [t will result in still greater care and thought 
being given to the design of electrical cutters, with consequent 
improvement in those points which make for safety and at the sime 
time for reliability. The improvement in the design and workman- 
ship of coal cutters in the last ten vears hus been very great, and 
this is in no small measure due to the appearance of several new 
firms, who, in taking up the manufacture of coa!. cutting machines, 
have introduced more modern ideas based on experience gained 
in the manufacture of high-class machinery. In addition to this, 
the better class of mechanic and electrician gradually being intro- 
duced into collieries has, no doubt, given the machines a better 
chance, and has helped in the introduction of improvements in 
design. With a clearer definition of where electricity may be used, 
the соШегу manager. when he decides to put in electrical cutters, 
will do so with a fe»ling of greater confidence both as regards tha 
question of safety and the workmanship and design of the machine 


Itself. 
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In the United States coal-eutting by machinery has made far | The main 'bus bars are т duplicate. About 1.000 kw. are distributed. 


greater progress than in this country ; seven years аро, of the total 
amount of bituminous coal got in the States, approximately 30 per 
cent. was eut bv machinery, while last vear'& report of the Chief 
Inspector of Mines shows the percentage of cutter-got coal in this 
country to be less than 7 per cent. of the total amount raised. The 
proportion of collieries in the United Kingdom using coal-cutters 
is less than 5 per cent. of the total number, so that the opportunities 
for future development in machine cutting are very great indeed. 


THE FIRST 110,000-VOLT INSTALLATION IN EUROPE.* 


BY E. С. FISCHINGER. 


The Aktien-Gesellschaft Lauchammer, in Saxony, possesses four 
central stations. Of these, the station at Riesa, on the Elbe, requires 
at present 4,500 kw., but this will soon be increased to 6,000 kw., 
owing to the demands of the rolling mills in the district. The other 
stations are in Groditz, Lauchammer and. Burghammer. The firm 
has a colliery at Lauchammer, and the demand for power has 
hitherto made it appear to be more economical to manufacture 
briquettes, distributing them to the power works as required. 
Latterly, however, developments have taken place, and, largely as a 
result of the progress that has been made in the matter of trans- 
mission of power, the firm has thought it desirable to proceed on а 
larger scale. А contract has, therefore, been entered into with a 
number of the local authorities, by which for the next 30 years 
power is to be delivered as required to а central committee up to a 
maximum of 12,000 kw. "The transmission lines were, therefore, 
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for local needs in the neighbourhood of Lauchhammer, Scott's system 
of changing from three to two phase being adopted. ag there is already 
а two-phase system in existence at this place. The main portion of 
the power is passed through transformers, which raise the pressure 
from 5,500 to 119.000 volts. the pressures being rather lower at time 
of light load. On both sides of these transformers ой switches are 
provided, which can be worked electrically at a distance from a 
central controlling board. Very complete diagrams of the con. 
nections are given in the original Paper, which also contains good 
drawings of a large number of the details of the construction of the 
power house. The transmission lines are in duplicate ; each consista 
of three copper cables, but all are suspended on one set of poles. This 
method, which was suggested by the author, met with a certain 
amount of opposition; but the difficulty of finding two separate 
routes was very great. The case of the transmission line from 
Munich to Mooshurg was cited, where the lines were carried on two 
parallel rows of posts. and vet very high voltages could be detected 
on the line, even if it were entirely cut out of circuit, leaving the load 
on the other line. But it was felt that unless a greater distance was 
possible between the parallel rows of poles than exists on the Munich- 
Moosburg line, it was futile to double the number of poles in this way, 
especially as in the present case it was intended to use iron masts. 


Instead of doubling the number of masts, it seemed better to spend 


the money (and probably Jess of it) in making a thoroughly sound 
construction of the one set of masts, imbedding them in concrete 
foundations, so as to make them proof against both wind and rain. 


The method of having a single row of poles seems a!so to be adopted 


in America, where the original plan was to have them in duplicate. 


The sectional area of each conductor. which consists of seven 
calculated on the assumption that a maximum of 20.000 kw. might | strands, is 42 sq. mm. This was, in fact, а kind of compromise.. 
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Fia. l.—SHowinu THE METHOD OF CARRYING THE LINES ACROSS THE ELBE. 


possibly be reeched ; end this was done, as it was felt that if a right- 
Gf-wayv was once obtained over suitable ground it would be extremely 
difficult to alter or extend it at апу subsequent time. The arrange- 
ment, therefore, results in the delivery of current to the committee 
wt Groditz and Riesa at two voltagres—-viz.. 60.000 and 15.000. 
Current at the lower pressure is distributed in the more immediate 
neighbourhood of the stations, while the higher pressure is suitable 
for more outlying districts, which are connected together by a ring 
of transmission lines totalling 120 km. in length. 

The outline of the generating and distributing scheme is as follows : 
The mein generating station is at Lauchhwmmer, whence current is 
distributed at 110,000 volts. The transmission lines pass first to 
Cróditz, a distance of 32 km.. and then continue to Riesa, a tota! 
distance of 50 km. from Lauchhammer. The site of the main station 
was fixed bv the fact that it was on the site of the colliery and of the 
briquette factory. Moreover, there was already in existence at this 
рсе à small power station. The original boiler house was, there- 
fore, extended, and will contain 18 double-flued boilers with super- 
heaters, though at present only 12 are installed, each with a capacity 
cf 5,500 Кр. of steam per hour. Sixteen boilers will, therefore, 
suffice for the total output of 15.000 kw. No chimneys are provided 
for these boilers, but Schwabach’s suction system is used, an indepen- 
dent economiser апа suction apparatus being provided for e^^h 
group of four boilers. Three turbine-driven polvphase machines are 
tt present in position, each with an output of 5,000 kw., with a 
power factor of 80 per cent. and at voltages between 4,740 and 5,500. 
Таззе machines were by different makers, and are guaranteed to take 
not more then 6-1 kg. of steam per kilowatt-hour at full load. 

The distributing system is probably the main point of interest. 


*Abstra-t of Ariiclesin the ** Elektrotechnische Zeitschrift.” 
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Neeing that coz! was very еһ?ър, the loss in the transmission line: 
was of no great consequence, and a sectional area of 35 sq. mm. was 
thought to be cheaper and likely to Бе sufficient ; others would have: 
preferred 50 sq. mm.. owing to the uncertainties of radiation losses 
and other factors thit hid to be taken into account. Hard-drawn 
electrolytic copper is used, though a!uminium was also suggested ; 
but the standards of the Verband Deutscher Elektrotechniker 
showed that with aluminium the sags might be much grcater than 
with copper, and might necessitate higher posts. Moreover, 
aluminium does not appear to be as reliable as copper, and shorter 
spins would have been required. A maximum span of 150 m. was 
provisionally agreed upon, in order to keep the number of poles as 
low as possible. Probably a spin of 200 m. might have been better. 
and this was, indeed, in some cases actually exceeded in places where 
the owners of land raised great difficulties. The carrying of the lines 
across the Elbe required much discussion with the loca! authorities, 
the method adopted being shown in Fig. 1. Arrangements were 
eventually made by which the posts were placed in such positions 
thet the spin was not more th»n 272 metres. Various suggestions 
were made as to the material out of which the conductors should be 
made 2t this point ; eventually the choice fell ou electrolytic eopper. 
each conductor having a sectional area of 70 sq. mm.. a factor of 
safety of 5 bheing alowed to meet the worst imaginable case. The 
height of the tower on the right bank is 43 metres and on the left 
bank 37 metres. The towers would hive had to be much higher if 
the crossing had not taken place near the railway bridge, where the 
mests and funnels of the steamers have to be lowered in any case. 
The question of the insulation of the line must next be described. 
And here it mey be said that, although the pressure of 110,000 volts 
may soem high, having regard to the general conditions of the pro- 
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Бет, and a lower pressure might have. temporarily at апу rate, met 
most of the needs of the case, the question of insulation was found to 
be the deciding matter. It was thought that the suspensory tv pe 
of insulator was by far the most satisfactory. the older tvpe of pin 
insulator being of such size that 16 is easily broken by a stone. Still, 
the suspensory type is costly, and could only have been used owing 
to the saving involved in 110.000 volts on the copper line. Each 
suspensory insulator consists, therefore, of 5 elements, the construc- 
tion of which is shown in a drawing, and the distance between the 
several conductors is kept at 1.78 metres. 


of induction: the particular method employed is due to Prof. 


Ulbricht, and is fully described in a diagram. 


12 " groups." each containing three of these lengths. 
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Еа. 2.—OnpiNARY CONSTRUCTION OF POLES. 


receives three twists, while the duplicate set remains untwisted. and 
soon. The poles are all of lattice iron construction, the usual form 
being shown in Fig. 2. By forming the upper bearer in the shape of 
à bow. it was possible to place the conductors at the corners of an 
equilateral triangle. and the ро!сз are protected from lightning by 
è steel cable, having a sectiona! area of 50 sq. mm., which is carried 
directly over the tops of the poles, and serves the further purpose of 
improving the earth connection, in case that of one of the poles 
should be in any way faulty. Аза matter of fact, cach pole is con- 
nected to two small earth plates, each with a surface of 0-15 sq. 
metre, the concrete itself bcing considered to be an insufficient 
earthing. It was, indeed, found in the case of two poles, which were 
buried in concrete that had not at the time thoroughly set. that the 
resistance to earth was 20 ohms, and th? addition of the earth plates 
was therefore thought necessary. Four main railways are crossed 
by the transmission lines, and tho conditions laid down by the 


The conductors are 
arranged on the spiral system, with a view to counteracting the effects 


The whole trans- 


mission line is divided into 36 nearly equal iengths, which constitute 
Within the 


distance of exch '* group," the one system of transmission conductors 


authorities proved to be so onerous that it was found cheaper to 
build small protecting iron bridges above these railways, so as to 
form a protection in case of an accidental breakage. А further 
protection on the open stretches is found in the iron bows, scen in 
Fig. 2, which are placed beneath the various conductors ; the dis- 
tance between tho bows and the conductors is 50 ст. A description 
is also given of the sub-stations to which the power is transmitted 
for transference to the local authorities. Thev are primarily intended 
for transformation purposes, and arrangements are made in some 
cases for rsising or lowering the pressure by means of regulating 
transformers in case the voltage should vary bevond certain limita. 
The installation was to start delivering current to the publie in Novem- 
ber, 1911. 

The original Paper contains a number of dr: wings on a large scale, 
illustrating many of tbe details of the work. including the construc- 
tion of the generators, the design of engine 2nd boiler houses, the 
sub-stations, the construction of the overhead insulators. the steel- 
work for the poles, and a number of di»grams relating to the switch- 


work in the main generating and sub-stations. 


A METHOD OF £NCOURAGING THE USE OF ELEC- 
TRICITY. 
ВУ E. WIKANDER. 

The technical evolution of electricity works has now attained 
such a point that scarcely any further maierial progress in the 
economical gencration of elecirical energv is to be expected in 
the near future. On the other hand, much remains to be done 
as regards its sale and distribution, in order to increase the 
average load on the mains and to do this in the most effective 
wav, so that a reduction in the price of elecirical energy may be 
obiained. It is not therefore the generation but the sale of 
electricity that is the principal problem for modern electrical 
undertakings. 

Among the various possible means of encouraging the use of 
electricity the best known is the proper employment of a 
suitable tariff which is satisfactory from a commercial point of 
view. Many new suggestions for doing this have lately been 
made and have even been introduced into practice ; an out- 
standing feature of all of them is the tendency towards lowering 
the ultimate average cost of supplying the consumer. But 
this by itself is insufficient. to attract the particularly large 
number of medium and small consumers. It should, and must, 
he supplemented by a subsidiary contribution from the elec- 
trical undertakings to the somewhat heavy prime cost of the 
wiring of the houses. ‘This amoun. has certainly in many cases 
a prohibitive effect on the mireduction of electricity into 
domestice life. 

Of course it would be best for the consumer if the electr cal 
works paid the whole cost of wiring from the outset, as is done 
for instance in Niras-burg with great success. In many cases 
this system would, however, be impractical, simply owing to 
lack of necessary capital. И mav therefore be of some interest 
to describe another svstem, which was introduced at Gothen- 
burg in Sweden two years ago by the Author, then manager of 
the electricity works there, and which has been a very great 
success. 

The principle upon which this svstem, the so-called Free- 
Current-for-One-Year-System, is based is the following: To 
every consumer who wires his house at his own expense free 
current is supplied until the cost of the energy so supplied 
equals the cost of wiring. The time of such free supply is, 
however, limited to one year, and is made under the foliowing 
conditions :— 

l. That no electrical installation in the rooms in question 
has previously been connected to the supply mains. (This is 
done to prevent old installations being replaced by new at the 
expense of the electricity works.) 

2. That the new installation must have its own meter. (This 
prevents unremunerative extensions to cellars, attics, &c., 
| being made at the cost of the electricity works). 

3. That the cost of the installation, to which free current is 
to be supplied, does not exceed 15 kr. (16s. 9d.) per point or 
50 kr. per motor (55s. 6d.). (This prevents large plants being 
included in the free-current scheme. 
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4. That а revenue of at least 5 kr. (5s. 7d.) per lamp and 
20 kr. (22s. 4d.) per motor for the following year be guaranteed 
to the electricity works for each installation. (This ensures 
that the actual cost of the free current is covered). 

These provisions only apply to lodgings, staircases, small 
shops and workshops, or to cases where the Electricity Com- 
mittee is of opinion that such facilities will benefit the central 
station. (This prevents new buildings, which must have elec- 
tric light. being supplied with free current). 

Such an installation immediately becomes the property of 
the owner of the house, who is obliged to maintain it in gcod 
condition for at least five vears, and also to place it free of 
charge at the disposal of his tenants. The connections to the 
service mains are carried out free of charge under very favour- 
able conditions. It is important to note that the new in- 
stallations are exclusively carried out by private wiring con- 
tractors and not by the electricity works. It has been found 
that the tenants or the owners come to the office of the works 
with a tender for the work from the wiring contractor and ask 
whether free current for the amount stated in the tender will 
be granted. After the tender has been examined the appli- 
cants are furnished with a written confirmation. They then 
make their own arrangement with the contractor as to a pay- 
ment on account either before the wiring is started or when it 
is taken over. The balance is then paid in suitable instalments 
spread over the first year. Naturally the most convenient 
terms for the consumer is a monthly payment of one-twelfth 
of the cost. He thus gets the impression that he is only paying 
the cost of the current. But as the cost of wiring is more than 
the normal cost of current during one year, the consumer be- 
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comes accustomed to using both a large amount of current and 
high-candle power lamps, both of which are again to the benefit 
of the central station in the following year. 

The influence of this system upon the development of 
an electricity undertaking may be seen from the accompanying 
diagram. It is assumed that this system has been introduced 
at the beginning of the year of 1912. Before this time the 
kilowatts installed and the revenue obtained increase propor- 
tionately, whilst after the introduction of the system the 
revenue remains the same for one year. It is no higher in 
1912 than in 1911, since nearly all the new installations are 
running free of charge. At the same time the kilowatts in- 
stalled increase much more than in the foregoing years. 

In the second year (1913) the revenne also increases at a 
greater rate than before, and in consequence the loss owing to 
free current installations will in most cases be already counter- 
acted at that time. From this point of view both the number 
of the units installed and the revenue will increase much more 
quickly than before. 

‚ The diagram shows that the small loss as represented by the 
triangle a, 6, с, in the first year is of no importance compared 
with the large gain in revenue the following vears, as repre- 
sented by the triangle с, d, е, that is to sav, the undertaking is 
doing a good business. The consumer also benefits greatly by 
this system, since he gets his installation paid for. The extra 
costs in which the works are involved owing to their supplying 
free current amount only to about 0-24. per unit, and thus 


every lamp installed on this system costs the works (at а rate 


of 35 ore per unit) at most 735 =85 ore, supposing the cost 


of wiring reaches the maximum amount of 15 kr. per lamp. 

This system has been in use in Gothenburg since 1909 and has 
become very popular. In the course of the first year (1910) 
the number of consumers increased by about 31 per cent. in 
numbers from 5,980 to 7,785, although the building trade was 
very slack. 

At the same time the number of lamps connected increased 
by 17.5 per cent, i.e., from 114,790 to 134,620. The fact that 
the percentage increase of the number of consumers was twice 
as large as the increase in the number of lamps proves that 
small consumers who previously were kept away by the costs 
of installation have chiefly been attracted by the new system. 
The costs cî free supply amounted to 80,212 kr,(with an output 
of 229,000 units) for lighting, and to 4,004 kr. (with an output 
of 22,200 units) for power. 

The undertaking, having an invested capital of about 
7,226,000 kr. obtained a gross profit of about 846,000 kr. (equal 
to 11-7 per cent.) in the first working year. This is all the 
more noteworthy, as the plant and feeders were utilised only to 
half their full capacity and the selling prices were somewhat 
low (35 ore for lighting, 18 ore for power and 8 ore for tram- 
ways). The above favourable results caused various towns in 
Sweden and Germany to consider the introduction of this 
system, and perhaps the explanation of the system given here 
may lead to further suggestions on the subject from the British 
side of the water. 


A COMPARISON OF AMERICAN DIRECT-CURRENT 
SWITCHBOARD VOLTMETERS AND AMMETERS.* 


BY Т. Т. FITCH AND С. J. HUBER. 


Summary.—The authors describe a comprehensive test carried out on 
a number of American switchboard instruments. The accuracy under 
various conditions and the details of construction of the different instru- 
ments are discussed and compared. 


A comparative test of switchboard voltmeters and ammeters was 
recently made at the Bureau of Standards for the Bureau of Equip- 
ment of the Navy Department. All American makers whose ad- 
dresses were known. who make instruments of the specified size and 
type, were given an opportunity to submit instruments. The range 
of the voltmeters was 0 to 150 volts and of the ammeters 0 to 200 
amperes, the latter having separate shunts. As the test was quite 
comprehensive in regard to this type of instruments, it was con- 
sidered desirable to publish some of the results. 

As regards accuracy of calibration, a few years ago European 
makers introduced the use of a zero adjustment on portable instru- 
ments and it has since been adopted to a considerable extent by 
makers in this country. Such an adjustment is also found on the 
instruments of one maker in this test. and it seems desirable that all 
should be so provided. The errors of calibration are found to be 
small on all the voltmeters, while in the case of the ammeters they 
are much greater. The scales do not fit well, aside from the fact that 
the sensibility is not closely adjusted. Although accuracy is more 
difficult to obtain in ammeters than in voltmeters, partly owing to 
the low resistance of the millivoltmeter circuit. still the errors shown 
on some of the ammeters are excessive. 

The results of the performance tests are given in Tables in the 
Paper (Table I. reproduced herewith is for the eight ammeters 
submitted), and the various tests are discussed below. 

In direct-current voltmeters there are two principal causes of 
change in indications from standing under load—zero shift and 
change of resistance. None of these voltmeters, however, showed 
any appreciable zero shift, but they did show change of resistance of 
the same order as the change in indications. In direct-current am- 
meters the principal causes of this change are zero shift of the milli- 
voltmeters, the change of resistance, and the thermoelectric effect 
in the shunts. Where this thermoelectric effect exists, ап E.M F. 
will be found at the shunts after the circuit is opened, due to the 
extra heating of one junction by the current. The same effect will 
be produced by any condition which occasions unequal heating of 
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Table I.— Performance о? A mncters. instruments were turned in different positions. and tl 
_ А T | | | maximum change of position of the index 1. 
Ammeter. а | b г d е f "4 The movi | i | MAOR observed, 
_ Meo ылы NOR g t т | s element 18 usually provided with two Ate cof 
ў кї MEE ——— ———— ——————— а st: “fat oe : | SU ] 
Reoustanécf millivolt | | рж Е "uitis ds e DA on arms placed at right angles, 
meter (ohms) ......... 1325 37 27 5 09, 2 B . Ф. : SUD these the centre of gravity can | 
Shunts : | | | i | d ае 3-2 to the axis. 8 : нш 
Millivolta at fullload 50 ^ 74 60 | 49 7-0 ' 50 6b ' 97 In the voltmeters the temperature cocfticient is a sum- 
Watts loss at оаа, 10 148 | 12 | өз 14 ло 122 194 | "tion effect of the temperature coefficients of the 
Temperature rise in | | str aone Ее ез, 
lios t full load, °С; 53 7 | = T engih of the magnets and springs and the resistance of 
plates at full load, °С 5 3 69 38 70 г 606 , 62 82 the coils. In the ammeters there is the added eff f 
Temperature rise in | | | change in resistance of the в} "D rp 
lugs at full load, °С. 40 — 39 | 38 | 20 | 45 . 38 50 43 which have large seric um, ove ihe о 
Thermal E.M.F. after | | | . d А ve large series resistances, the principal changes 
anc" honrat. lb: | | | should be those due to the magnets and springs. as resist- 
И ыс оо, 07] 00' 00 Of 03 0l, ol ance materies of negligible temperature cocfticient are 
Total change of resis- | | | | | readily obtainable. The elasticity of the springs has a 
tance from 25° to "E | | temperature coefficient of about —0-04 per cent. per 
> 50°С. (per rene) es +05 +01 +02 +01 +04 | 00 +01 401 degree Centigrade ; that is, thev are weaker at higher 
ег cent. change from — | | | | temperature. The temperature coefficient of the magnets 
standing detlected at | | | | | | | ‘he pl i PE ; 
4 | тау be plus or minus; but it is usually of the same order 
fullload for onehour* —05 —12 |—09 ,—0:1 ‚— 1:6 —04 —03 —06 | and sign as that of thesprings, that is t. 4 hc | 
Per cent. change from | | | | field iw ak | hiche Sivas ETATE UTRIUS 
reversing a stray field | | | | | eic 5 weaker at higher temperatures. 
of 4 gausses ‚........... 07 155 14 ! LO 35. 16 08 19 It was found that the ammeters have a much larger 
Damping. Time in se- | ' | | | temperature coefficient than the voltmeters. This is due 
conds to come to rest | | | | | largelv to the millivolt meters, which have a low resistance, 
after closing circuit. | | | à considerable proportion of which is copper. Consequently 
on 160 amperes ...... 1-1 26116 14 ' 58 21 241 24 they have a high temperature coefficient. It is not feasible 
жоош balance. | i | to wind the moving coil with manganin wire as the resist- 
Maximum deviation | ance would be too high to work on the available millivolt 
uf index, per cent. of | ] TOS . 

Il se: | | drop unless the design were so changed that more wire could 
full scalet............... 0-9 07 | 0-7 04 | 0.6 0-6 0:8 07 be wound upon it. While it could be made to work in thi 
Insulation resistance he- | | | Po | | CLO OLS nS 

{серп dass and coil. ^ | | | | | жау, {һе moving element wou!d be too heavy for good 
in meghoms ............ 75 75 37 | -5 >75 >75 9 : T5 performance. The temperature coefficient could also be 
Temperature coefficient. | | | | greatly reduced by using larger shunts. giving г higher 
er cent. change per | | | | drop, взу 200 millivolts; this èllows the use of manganin 
Pere РТР OUR + 0:11.+0-08 +009 £015 | + 0-15 40°32 40-28 +0-20 wire in series with the copper coil. As this would in- 
Lou sm 2..4 crease the cost of the shunts and the power consumption, 

there is no reason for verving from the present practice, 
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the ends of the shunt. such as a bad contact at one end ога difference 


in the size of the conductors connected to the shunt. 

To simulate the effect of a stray field a current of 100 amperes was 
passed through a coil of two turns 62-5 em. in diameter. The instru- 
ment under test was pleced so that Из moving coil was at the centre 
of this external coil, where the magnetising force in air would Бе 
4 gausaes, and with coil and instrument in such relative position that 


the field due to the external coil was in the same direction as that in 
the air gap of the instrument. The above field strength is about tive 
times the strength of the earth's Но! and is equal to the field at a 
distance of 25 ет. from a straight “bus-bar carrving 500 amperes. 
As the effect was obtained Бу reversing this magnetising force, the 
change in the field is about 10 times the earth's Вс. or 40 times that 
of the horizontal component, which is usually the only one effective 
in causing an error. In practice, however, the greatest trouble from 
atra v fields is that duc to heavy currents in the neighbourhood of the 
instrument. The results of this test in the case of the ammeters are 
Small fields will produce no appreci- 


given in the above Table I. 
able effect when acting at right angles to that in the air gap of the 


instrument. 

One of the most important points in the practica! use of an instru- 
ment is its damping. It is important, not only for the ease and 
convenience of taking readings, but the accuracy of the readings will 
often depend upon it. Good damping also reduces the wear on the 

ointer with unsteady current or volt- 


pivots due to the swing of the p | 
асе, ала it lessens the danger of injury т cases of momentary оуег- 


load, The universal method used for damping direct-current moving 
ind the coil on an aluminium frame, which 


acts as à magnetic damper. The amount of damping depends upon 
the amount of meta! used in the frame, the torque, the moment of 
inertia of the moving element. and the flux in the air gap. In a volt- 
meter the damping due to the coil itself is negligible, because of the 
large external resistance in series with it; but in en podeis on 
yreciable part of the total damping. Аза measure of thee iuro 
length of time required for the needle to come to 
| bv a stop watch. The 


e circuit was measured | | 
en т Table I. herewith. The best 


coil instrumenta is to w 


appreci 
of the damping. the 
rest after closing th 
results for the ammeters are ч. i 
amped instruments came to rest a8 qt 
MIS made. while the more poorly dam ped ones made 8 Mu 
(single) swings before coming to rest, so that i м e very 
difference in the ease with which readings cou : е n б 
For the test of the mechanical balance of the moving =, 
V C ings apn indicate ! at the end of | 


| ү i Wi ired a 
* The minus «ign indicates that less current was requir | 


k Tn ju test the instrument is turned at different angles. 


even or eight 
decided 


stem the 


— 


kly as an accurate reading | 


because the temperature errors of switchboard ammeters as now 


made are of comparatively litt!e consequence. 
Both ammeters and voltmeters were tested by reversing the cur- 


rent when standing at full sexte deflection. This is a test that such 
instruments should withstand, and none of those in this test showed 


г any damage from this treatment. 

| Details of Construction.— Table IT. gives the numerical constants 

| relating to the moving elements of the eight different typos of instru- 
ment. About the only differences between the moving element of 

a voltmeter and that of a millivoltmeter of the same make are the 

size and material of the springs and the size of the wire with which 

Although the importance of the ratio of 


the moving coil is wound. 
the torque to the weight of the moving element has often. been 


pointed out, the full significince of this constant is not as genera!ly 
appreciated as it shou!d be, ала, unfortunately. designers of instru- 
ments sometimes allow other considerations to prevent them from 


keeping this ratio up to à proper value. 


Table II.— Moving Elementa. 


fe GE "e EAN 
"Weight; Full  Ratioof Fullscale No. of 
. | | | m . Ampere. 
— in | scale torque to milli- — turns in ПЫШ 
grammes torque. | weight. ‘amperes ' coils. . 


— — 


| 


*Mm- | | 
Voltmeters : grammes 
AP өн 1.72 9-4 53 12-0 60-5 0:83 
B creeis 5:02 2.9 1-0 | 9.3 53:5 ТА 
Соке 1:64 5.) 0 Slo! 08585 0:47 
Юкә DRI 21-0 74 | 199 | 1030 2.06 
E cus 253 o0 BS 90 12] | 155-5 1-88 
| эзы $a 3°48 15-0 4.3 | 10:4 1 1955 2-04 
ТРТУ 1:73 | 24 ^C 1-7 8-9 | 45-5 0-41 
H^ osos 3-50 86 25 10-6 116-5 1-24 
Millivoltmete rs : | ' 
РЕ т 62 24 370 , п 0-40 
Воины _ 4:60 3-7 08 | 20.0 24-5 0-49 
{Дюрер id 3:7 1-7 23-0 ]2-4 0-29 
Яя 3:26 7-6 2.3 53:0 | 133 0.7] 
ANTE TET 3-71 3:1 0.8 360 225 . 0-8] 
у... ABE) 67 1-5 38:0 | 265 1-01 
duse Qu 21 | 08 | 130 Е т 
Аел 4-60 87 | 19 | 310 | 365 ` 113 


* The centimetre-gramme is the unit of torque used by English and 


German writers. D. | 
+ The effective number of turns is given where several sections were 


wound in parallel. 
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The friction between pivots and есті 13 proportional to the 
weight of the moving part, and though this latter is small the area of 
the pivot which has to carry the weight is extremely small, so that 
the resulting pressure per unit area becomes very large. [n the 
analogous case of the bearing in à watt-hour meter Haskins has re- 
centlv stated that this pressure may reach 200 tons per square inch. 
An angular displacement of two or three minutes of are may be de- 
tected in the movement of the needle of an instrument, and hence 
the limiting resisting torque due to the friction of the pivots must be 
less than the very slight torque obtained by twisting the spring 
through this very small angle. or the friction "will be evident in the 
motion of the needle. When it is considered that this condition 
must be maintained under service conditions of wear and 
vibration, the prime importance of the ratio of torque to weight 
becomes evident. 

The authors next draw attention to the relation between the 
damping and the ratio of torque to weight. and proceed to discuss 
the constants of the me шм. The Нах density in the air gaps was 
found to vary from 427 to 2.790 gausses per square се ntimetre, the 
total flux from 2.250 to 25.400, and the Нах density in the steel from 
770 to 6,500. 

The ratio of the length of the m: ignet to its cross-section divided 
by the ratio of the length of the air gap to its cross-section, w hen 
divided by 100, is called by Heinrich and В lereovitz the safety factor 
against demagnetisation. This is arbitrary, of course, but it is 
evident thet this factor should be large. T he values for the magnets 
of the millivoltmeters varied from 190 to 505. As the reliability of 
this type of instrument depends largely upon the permanency of the 
magnet, it is important that a good magnetic cireuit be used. To 
concentrate the field and make it as uniform as possible. soft iron 
pole pieces are used with the magnet. The pole pieces used hy one 
maker are merely shells, instead of a solid mass of iron, Theel ect of 
this is essentially the same as an increase in the air gap. which is, of 
course. undesirable, as it makes the real permanency factor lower 
than the value found by the formula. Another maker uses laminated 
pole pieces. Theoretically this should give better uniformity of field, 
but in this instance. as the Jaminations were left unfinished, the lack 
of uniformity would probably be greater, due to the variations in the 
length of air gap. 

A few details of design and construction having to do with con- 
venience in use and reliability of operation are also mentioned. 
Legibility of a switchboard instrument is a necessary requirement. 
Two of the makers have used large figures and heavy lines. making 
the instruments readily legible at a distance of 20 ft. or 30 ft. The 
small figures and fine lines used by the other makers cause their 
scales to be indistinct. There should also be a decided contrast 
between scale and case for esse in reading. Dull white cardboard 
scales used with cases of dull black finish give the best results, The 
index should be of such shape and size that it may be easily seen at 
a distance, yet having a sharp tip which can be used for close settings 
if require xd. The set “index ed by two of the makers on their volt- 
meters is advantageous in keeping a constant setting. 

Some makers persist in the use of soft rubber tubing for covering 
lead wires and terminals. The sulphur used in vuleanising the rubber 
attacks the metal. In the case of small wires this often causes : 
break. while in case of terminals it corrodes the contact surface. In 
a millivoltmeter the corrosion of contact surfaces is liable to cause 
the instrument to be seriously in error. 

Accessibility for repair is an Important point thit should be kept 
in mind by thy manufacturers. Although it is desirable that instru- 
ments should be repaired by the manufacturers, in many minor 
defects it becomes quite necessary for an instrument to be repaired 
at the place of use. and for this reason it should be readily accessible. 
In this connection special mention is made of one manutacturer s 
instruments, а coat of white enamel being put on the inside of the | 
cases. 
minimises the liability of trouble from dirt. fibres, and the like, by 
allowing such foreign substances to be readily detected. The word 
* volts " or "^ amperes " should also be placed on a conspicuous part 
of the instrument. Its omission often causes trouble for an inexpe- 
rienced switchboard attendant. 

In general, the lines of design are very similar in all the instruments. 
the manufacture having reached the stage where even the general 
dimensions used are about the same. ‘These instruments may be 
taken as typical of American direct-current practice. and although 
no foreign makers were represented in the series of tests, this state- 


] his not only gives them а neat and trim appearance, but also : | 


- ——— — — M —— 


ment might well be extended to include European practice also. The — 


most decided departure from type is in the use of the single air gap 
in the case of the instruments of one maker. Evidently further 
improvements in direct-current switchboard instruments are to be 
looked for mainly in the refinement of details of design and con- 
struction. 
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AN AUTOMATIC STARTING DEVICE FOR ASYN- 
CHRONOUS MOTORS.* 


ВУ N. PENSABENE-PEREZ. 


The principal advantages of an automatic self-starting induction 
motor provided with a resistance having a great number of steps can 
be set forth as follows: The motor is started by simply closing the 
primary switch. No mistake in controlling is therefore possible. 
The motor is always ready to start. If it stops for any reason it can 
be started again. being alw вуз protected, and protecting the supply 
from short-circuit currents. No-voltage release arrangement is 
ever required for the protection of the motor. The motor takes an 
almost constant current from the supply during the period of start- 
ing. with the exception of the first small rush before the contacts 
begin to move. This involves all the advantages of slow-motion 
starting control. A constant current equal to the maximum allow- 
able means a considerable reduction in the time necess угу for starting. 
A constant starting current also means a minimum weste of power in 
the resistances. The motor is very suitable for long-distance control. 
No brush or slip rings, rotor cables, short- -circuiting or brush-lifting 
devices are necessary, and. considerable saving as compared with the 
cost of the slip-ring motor and separate starter is effected. 

Let us consider first the problem in its generality. Suppose a 
suitable arrangement of resistances and moving contacts controlled 
by centrifugal forces cutting out the resistances from the phases of the 
motor while the latter increases in specd at starting. Assume that by 
providing a sufficient number of contacts the resistances are cut out 
gradually, and that the centrifugal forces moving the contacts are 
opposed by the action of a spring, w hich brings back the contacts, and 
thus inserts all the resistances in circuit, as soon as the speed falls 
below a certain minimum value. Then it can be shown analytically 


that NN. ( age 


R, +7? 
speed corresponding to slips/at any instant, s the slip at minimum 
speed, r the resistance per phase, R, the starting resistance рег phase, 
and К the resistance рог phase at any instant. This shows that in 
order to keep the rotor. and, in consequence, the stator current con- 
stant during the starting period, the resistance of the starter must be 
varied according to the above relation. In other words, there must 
be equilibrium between the centrifugal forces, the tension of the 
: springs. and the friction for any position corresponding to a certain 
resistance, В. and à speed, N. given by the above formula. The dif- 

culties in the way of the proper solution of this problem are greater 
than would appear at first sight. 

The following is a device, designed by the author, which would 
fulfil the above condition. The resistances for a three-phase wound 
rotor consist of tlat strips wound as three separate independent dises 
and insulated with asbestos piper. These three dises are clamped 
together with two cast-iron end discs, on the periphery of which is 
pivoted a Баг carrying three arms with three contacts sliding along 
the polished face of the resistance discs. We may earth the inner 
extremity of these three resistances and connect the three rotor 
phases to the other extremity so that when the contacts move out- 
wards they gradually cut out the resistances. In this case the weight 
of the arms can be used to help the motion of the contacts. When the 
rotor phases are connected to the inner rings, of course this weight will 
oppose the motion. This latter arrangement is preferable, as will 
be seen later. It is this ease we will consider in the following. An 
auxiliary weight is provided which. through а variable ratio gear, 
produces by centrifugi d force the motion of the arms against the 
tension of the spring. 

When experimenting with the apparatus described. serious faults 
were found to exist, and were at first very difticult to explain and 
eliminate. As soon as the primary switch was closed, the stator 
current reached the maximum caleulated, but this gradually went 
down considerably below the constant value pre-arranged, after 
which. if the load exceeded a certain value, the motor stopped 
accelerating, and, if the load was reduced, the motor suddenly went 
up to full load speed after a considerable rush of current. To under- 
stand what was taking place we must introduce another factor—that 
is the diflerence between the static and dynamic friction, or what can 
be termed the sticking action. И then follows that in order to reduce 
the inerease of speed necessary to overcome the difference between 
static and dynamic friction, the ratio between the spring tension and 
the statie friction must be as large as possible. As soon as the motion 
is initiated the friction drops to the dynamic value, and there is an 
access of motive effort, and, in consequence, acceleration, until the 
contacts have assumed that position in which the spring balances 
the action of the centritugal forces. In this position the contacts 


* Abstract ога Paper read before the Birmingham Local Section 
of the Institution of Electrical E ngincers. 


| where N, is the svnchronous speed, Х the 
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stop again. 
move «nd stop again is so small as to warrant our considering the 


speed of the motor constant during this period. The position, then. 
the contacts are going to take can be easily fixed, being the position 
for which there is equilibrium at such a speed in the case of dvnamic 
friction. The process continues in the same way. Now it is obvious 
that while the contacts are stationary on the discs, and the speed 
increases, the current and the torque of the motor goes down, and 
may fall to such a va!ue as to reach the magnitude of the load torque, 
in which case the motor stops accelerating. 

When the increase in speed necessary to overcome the static fric- 
tion exceeds a certain limit. it is obvious that the acceleration of the 
contacts and arms, &c., may be so great as to store enough kinetic 
energy in the svstem as to make the contacta overstep the angle of 
equilibrium corresponding to the speed of the motor, with the pro- 
duction of a large current. Near synchronism this danger is more 
pronounced, and large kicks of current were observed, showing that 
all the resistances were cut out toosvon, АН these troubles have been 
practically eliminated by reducing the friction as much as possible, 
and in^re:sing the spring tension. 

The time necessary for starting a motor depends on the magnitude 
of the accclerating torque (that is. the torque difference het ween the 
motor torque and the load torque) 2nd the kinetic energy stored in all 
the masses driven by the motor at full speed. In any motor con- 
trolled by an ordinary starter the current and the torque fluctuate 
between a maximum and a minimum value, and this fluctuation is 
the greater the smaller the number of contacts in the starter. In the 
case of the automatic starter, the number of steps being very great, 
the current would drop down to 80 per cent., or 75 per cent. of the 
maximum allowed, and then remain practically constant until the 
machine reaches full speed. For this reason the time taken by the 


Time necessary for starting. 


Six studs hand starter. 
=-~ ~- lutomabic starter. 
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automatic starter is much less than the time taken by a motor соп- 
trolled by an ordinary commercial starter. In the following is 
described a graphical method of calculating the time necessary for 
starting. and the advantage, as set forth above, of a starter with a 
very large number of contacts will be clearly shown. This calcula- 
tion, however, does not take into consideration the human factor in 
the case of the hand control, by which it is extremely difficult to 
satisfy the theoretical conditions necessary to obtain the best results. 
Let us consider the case of а 25 в.н.р. induction motor controlled 
by а six-stud starter. Let us plot in Fig. 1 the load torque as given 
by curve b in function of the speed ог slip. Let us fix as minimum 
torque to be developed by the motor the torque corresponding to 


Ј,, then 
1 
Lel <4 8 > 


assuming += 0-04, we get 
I— 10710, k=1-71. 

In the first step the slip goes from unity to | /£ = I, /I,. in the second 
step from 1, to 1/5, &c. By taking the segment О О as unity. the 
slip at the end of any step can be fixed as іп the figure. The current 
in each step varies as a straight line from I, to Ij. The torque T is 
evidently the difference of the ordinates of curve a, which represents 
the motor torque and the curve b, which represents the load torque. 
To find the time it will now be necessary to plot the curve c represent- 
ing the values 

1430 1 
№ T 


Ld 


We may assume that the time taken by the contacts to | and b 
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y integrating this we can plot curve d with the values given by 


ME MEE 
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or seconds per horse-power stored energv, necessary to reach апу 
speed between О end N. The same process can be repeated for the 
case of automatic control. In this case, if we keep the same maxi- 
mum current I,, the constant current will be s’I,, where «' js the slip 
(in our сазе assumed to be equal to 0-8) at which the resistance begins 
to be cut off. "This constant current, or torque, will be represented 


‚ 14301, 
by curve /. The expression N? T will be here expressed by the 


dotted curve g and the integral, or t/W by curve e. 
here that the time per horse-power-seconds stored energy is consider- 
ably less than with the hand control in the best theoretical conditions 
of a six-stud starter. Moreover, the losses in the resistance are less, 
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as can be seen т Fig. 2. In this figure are plotted in terms of 
time the expressions 3I?r on the assumption of 100 m.P.-seconds 
stored energy ; the full line belonging to the first case and the dotted 
line to the self-starting case. The curves o a, and o b, represent the 
kilowatts lost at any instant in one and the other case. 


———— — ere 


RECENT WIRELESS TELEGRAPH PATENTS.* 
BY W. Н. ECCLES, D.SC. 

If the progress, in the technical sense. of a branch of 
engineering сап be judged һу the number and noveltv of the 
patents obtained in any period, we shall have to sav of the past 
year’s advance in wireless telegraphy that it has taken place 
along lines of quiet development of well-known principles and 

‘methods. But although invention has not flowed along 
strikingly novel channels, there have been a number of pro- 
posals disclosed that promise great utilitv. 

APPARATUS FOR SENDING. 

It will be best to start with an examination of the improve- 
ments attempted in sending apparatus. In specification 
No. 16,558 (1909), the '' Polyfrequenz " Company, of Ham- 
burg, describe a simple modification of the spark-gap of 
Peukert that tends to keep down the size of their apparatus 
in large power sets. The Peukert apparatus, it may be re- 
called, consists of a pair of truly parallel discs separated bv a 
thin film of oil, one or both of the discs having a rotory motion. 
The sparks take place from disc to dise through the oil. In 
order to get more than a certain output of oscillatory power a 
number of these spark-gaps have to be connected in series and 
used in place of one gap. This may make the plant rather 
bulky. То obviate this the present specification proposes 

| to combine several spark-gaps in one pair of discs. This is 

| effected by building each of a pair of discs of alternate rings 
of metal and insulating material, and connecting the metal 
rings on each disc so as to cause the discharge current to cross 

‚ In succession the oil gaps between the various opposed con- 

' ducting rings of each disc. 

An improvement on the inductorium method of pro- 
ducing sparks is described in a patent granted to E. Wilson 
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and W. H. Wilson, No. 1,649 (1910). Ап inductance has 
a capacity and the primary of a transformer connected 
with it so that the extra current of the inductance charges the 
condenser, which in turn discharges through the primary of 
the transformer. The arrangement results in‘ а striking 
saving of space as compared with the usual type of induc- 
torium. А full description of the apparatus was given in THE 
ELECTRICIAN Vol. LXVI, p. 177. 

А method of generating oscillations which has also been 
discussed to some extent in these columns is now fullv disclosed 
by В. C. Galletti in specification No. 15,497 (1910). In Fig. 1, 
C is à common terminal of а number of equal condensers, 
Су, Со, С,... These, with the inductance Land the condenser 
cy, form separate oscillatory circuits, having L and с, as 
their common part; for example, eyLs,c,C 18 such a circuit. 
The resistances ту, 75, 74, . . . are connected by N to one pole 
of a high-voltage continuous-current dynamo, and are made 
inductive to protect the dynamo. The oscillations generated 
in any of the circuits pass through L, which is the primary to 
L, and so excite oscillations ш an antenna comprising 
А, І, and an earth connection. 5, isa watching gap. Ex- 
perience shows, says the inventor, that the spark rates at 
Sis So, Saye ка aTe all the same if the lengths of the gaps, the 
resistances 7,, 7, . . . and other circumstances of the circuits 
are the same; and if cy is not too big compared with су, с, 
. the sparks at Sj, $9, 83, . . . are successive. In the 


с 
3» е ° 
“ The sequence of the primary sparks 


words of the inventor: 


Fia. 1.—R. C. GarrETTI, No. 15,497 (1910). 


is automatically determined, and the cycles of their discharges 
begin afresh, endlessly, at regular time intervals, so that the 
secondary wave trains in the aerial conductor A follow each 
other at given time intervals which are a multiple of the fre- 
quency of the discharges in each spark-gap." The induced 
trains in the antenna are given diagrammatically in Fig. 2. 
This diagram has been corroborated by photographs of the 
spark at the watching gap S, which show trains of oscillations 
following one another at the rate of 100 ‚000 per second. 
Moreover, the trains may, under certain circumstances, оует- 
lap and run into one another, so that the secondary oscillation 
becomes practically continuous. In either case it is evident 
that this generator of electrical oscillations—or, rather, 
combination of generators—should prove capable, from the 
very rapidity of its sparking,of handling large amounts of power. 

S. Eisenstein, in a batch of several patents, includes one, 
No. 16,356 (1910), which will serve to illustrate here the main 
characteristics of all. This inventor has been working for 
some years on a type of impulse discharger in which the primary 
spark-gap has been arranged to possess strong rectifying pro- 
perties—as e.g., by having one side of the gap a plate and the 
other side a point. In a capacity inductance circuit com- 
prising such a gap the discharge 1з supposed to take place 
once, or at most twice, in the easy direction across the valve 
gap, and not at all, or only once, in the reverse and difficult 
direction. This quickly finished discharge in the primary 


circuit induces oscillations in the well-known “impulse” 
manner in а circuit arranged as secondary. Now the present 
specification describes methods that seem to have been devised 
mainly with a view of making the impulses follow one another 
at equal time intervals, so as to give, if required, a musical 
note. One way of doing this is to use alternating current, and 
this way is applied in Fig. 3. Here 6 is a shaft, continuously 
rotated, carrying two metal plates, 7 and 8, insulated from 

each other. each plate carrying а conducting point, 9. 10. The 
rotation of the shaft minimises the burning of the plates. The 
oscillatory circuit i5 connected to the plates by contact brushes, 
or, as shown in the figure, by short spark-gaps at 11, 12. Each 
phase has now its own rectifying spark-gap, and therefore each 
produces its impulse discharge. The result is a regular 
sequence of trains of oscillations in the antenna. 


t 
2.—R. C. GALLETTI, No. 15,497 (1910). 
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Specification No. 18,545 (1910), communicated bv the 
Gesellscbaft für Drahtlose Telegraphie, also deals with the 
impulse or shock excitation method of generating oscillations. 
The G. für D.T., in their original from of quenched spark 
transmitter, used 1 in the primary circuit a quenching spark-gap 
consisting of a number of metal plates separated by mica rings. 
This formed in effect a series of very short parallel plate spark- 
gaps, which exerted a considerable quenching action on the 
spark because of the cooling properties of the metal. The very 
ghort trains of primary oscillations were then caused to generate 
trains in the secondary circuit which persisted long after the 
primary spark was quenched and its circuit opened. Now, in 
the above arrangement the spark-gap fulfils two functions : 1t 
determines the voltage to which the condenser of the primary 
circuit. is charged, just as in other spark methods of generating 
oscillations, and then, after the spark starts, 1t quenches 1t 
rapidly. Тһе present invention describes how an arrangement 
of gaps in series can be made so that all the gaps co-operate 
in the second function—the quenching—while onlv one gap 
performs the function of limiting the charging potential. The 
for this latter provision 1s seen from the fact that putting gaps 
in series in the usual way would raise indefinitely the voltage 
needed to start the discharge. 


Fic. 3.—S. EISENSTEIN, No. 16,356 (1910). 


Fig. 4 shows the conception clearly. In this figure 1 and 2 
are supply conductors from a suitable transformer. 3, 4, 5, 6 
are thespark-gaps, condenser and inductance of the primary cir- 
cuit, 8 is the secondary circuit and 9 represents the capacity 
of the antenna. Of the gaps 3, 4, the latter is bridged by a 
high-frequency impedance, 7, w hich practically short-circuits 
the gap from the low-frequency current and causes the whole 
Р.О. to fall on gap 3. The impedance 7 must be made large 
compared with 6, and then when the spark occurs at 3 there 
will alao be oneat 4. Thus, these gaps co-operate in quenching 
the high-frequency current, but only one of them is operative 
during the process of charging by the low- -frequency current. 
The gap 4 may be made much larger than 3, and both should 
be strong quenching gaps to give the best results, 
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Anotlier way of attaining the same object is shown in Fig. 5, 
where, however, the gap 4 must be made small enough for the 
charging current to run through easily. By the use of these 
devices the primary train of oscillations is much shortened, 
hence closer coupling with the antenna and a higher spark 
rate are permissible ; and, further, it 13 stated, greater energy 
per spark 13 possible. 

In No. 11,294 (1910) Rudolf Goldschmidt adds another type 
of machine to the high-frequency alternators he has already 
described. The arrival of these machines has been, as regards 
originality and potentiality, the most striking event in wireless 
telegraph progress within the last few years. A successful 


3 
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Fic. 5.—GESELLSCHAFT FÜR 
DRAHTLOSE TELEGRAPHIE, 
No. 18,545 (1910). 


Fia. 4.— С EsELLSCHAFT FÜR 
DRATHLOSE TELEGRAPHIE, 
No. 18,545 (1910). 


form of one of them will be found described in THE ELEc- 
TRICIAN, Vol. LXVL, p. 744. In that form a short-circuited 
rotor 18 revolved in the field of a stator excited. Бу direct 
current ; in the form dealt with in the present specification 
we find an alternator of the inductor tvpe. The new pro- 
posal is, of course, put forward with a view to obviating the 
verv great mechanical difficulties that are encountered in 
building machines in which the windings are to be run at 
exceedingly high speeds. Only the principles of the method 
are described in the specification; no details of an actual 
machine are referred to. The explanation of the method is 
based on Fig. 6, in which S, is a winding energised by alternat- 
ing current of frequency p,, S, is another winding from which 
the high-frequency power is to be taken, and R is a rotating 
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Fic. 6.—R. GOLDSCHMIDT, No. 11.294 (1910). 
mass of iron making p, revolutions per second. It is shown 
that the E. M.F.s induced in 8, and S, have frequencies p, +p, 
and р-р, and that if p,—p,, 1.е., if the rotor and the 
alternating current are in synchronism, then the only existing 
Е.М.Е. has a frequency 2p,. И now that E.M.F. be allowed 
to act on and produce current in properly tuned external 
circuits comprising capacity and perhaps inductance, these 
currents will produce in 5, or in S, a field whose reaction gives 
rise to ап E.M.F. of frequency 2p, - p, te., in the case con- 
sidered, 3p, per second. This frequency may again be added 
to, and the process repeated several times, the final circuit 
being the antenna. In Fig. 6 the starting frequency is assumed 


+ 


to be zero, the current being supplied bv the cells E, which are 
protected from oscillations by the choking coils D. 

In 8.524 (1911) В. Macku discloses а means of eliminating 
the spark-gap from the circuit in which the spark generates 
oscillations—an object that is verv desirable on account of the 
damping effect of a spark that remains permanently in the 
oscillation circuit. His method is shown in Fig. 13. The 
spark-gap at a is associated with two oscillatory circuits, acht, of 
nearly equal frequencies, and is connected in the usual way 
with a source of high-pressure current. When а spark occurs 
oscillatory currents start in both circuits and soon begin to get 
out of phase. In consequence, the intensity of the current 
across the gap falls off, with the result that the yap gets 
cooled and the spark may be quenched. То ensure this 
quenching the currents must not be allowed to get into 
phase too soon—a condition that can be achieved. by 
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Fic. 7.—B. Маскг, No. 8,524 (1911). 
having the frequencies sufficiently near and. Бу choosing 
suitable coupling between the circuits. Once the spark 
is quenched the oscillatory energy js confined to the 
circuit. formed of the two partial circuits in series, and the 
oscillation therein is damped only by the low resistance of this 
circuit. 
In continuation of this invention, the Gesellschaft für 
Drahtlose Telegraphie protect, in No. 8.712 (1911), а modifica- 
tion which consists in arranging that the complete antenna of 
a sending station shall be one of the two circuits arranged in 


shunt to the spark-gap. 
(To be concluded.) 
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THE APPLICATIONS OF ELECTRICITY IN THE 
METALLURGICAL INDUSTRY OF ITALY.* 


BY В. САТАХІ, 


The Italian metallurgical industry in general has largely benefited 
Бу the introduction of electric energy, but it is proposed to confine 
this report mainly to an account of the furnaces and electric pro- 
cesses applied in Italy to metallurgical production. The author 
proposes to deal first with the production of electric steel ; secondly. 
with the smelting of pig iron by electricity ; and, lastly, with alloys 
of iron with other metals. 

In Italy steel is manufactured in the electric furnace either direct 
from ores or from iron products, and, indeed. the first experiments in 
the direct production of steel from ore in the electric furnace were 
made at Rome by Stassano in 1898. The problem of the direct 
reduction of steel from the ore presents difficulties of such a kind as to 
deter many metallurgists. however skilled, from attempting to solve 
it. The numerous experiments carried out last centurv in the en- 
deavour to attain this object, using fuel from coal, met with no suc- 
cess on а commercial scale. On the other hand, the results of a few 
years’ trial with the electric furnace have surpassed expect «tion, and 
it may be affirmed with certainty that, in due time, by its aid the 
problem of producing steel by a direct process on a commercial scale 
will have been overcome. Nevertheless the experiments of the last 
century cleared up several essential points which have assisted greatly 
in the further development of the process. In Stassano's experi- 
ments at Rome the charge was prepared in the same manner as in 
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previous attempts to effect the direet reduction of ore with fucl from 
coal. The material was first crushed, pressed into briquettes with 
tar, and finally treated in the electric furnace. Recent. trials have 
shown, however, that in the electric furnace it is equuly easy to treat 
the ore whether in a fine state or in lamps, and hence it js possible to 
dispense with the preparation of the raw meteriel, which forms a not 
inconsiderable item in the first cost of the steel The carly experi- 
ments of Stassuno, as stated by him in 1902, led to no practical results 
for the reason that he adhered too closely to blast-furnace practice. 
both in regard to the shape of the furnace and the process itself. 

Stassano finally adopted a furnace of the hearth type; the prin- 
cipal characteristics were that it was roofed over, and long electric 
arcs plaved between the mass of the charge and the arch of the fur- 
nace. The arcs swept the surface of the slag without passing through 
it; the heat. therefore, was not imparted direct by the contact with 
the slag or the molten mass, but passed indirectly into the bath by 
radiation. The electrodes had a high density, and were held т 
water-cooled supports. The furnace was completely closed in, and 
provision was made for collecting and carrying off the gases evolved 
during the process. 

Some Stassano furnaces are fixed, others can be rotated. In some 
the only rotary movement is that of tilting towards the side of the 
tapping hole so as to facilitate tapping. Others can be rotated on 
their vertical axis so as to stir the bath. Single-phase current with 
one or more pairs of electrodes or three-phase current can be used. 
Stessano’s experiments for the direct production of steel by means of 
his electric furnace may be divided into two groups- -namely, those 
performed during the years 1898 to 1902, the results of which were 
published in the " Rivista di Artiglieria e Genio," Merch 1902. and 
these which were published in 1908 in the ©“ Giornale del Genio 
Civile." In the first trials only hiematite ore of first-class quality. 
from the Island of Elba, was used. [n the second ап ore was em- 
ploved containing 3-23 per cent. of Ma40,. 17:15 per cent. of МЮ), 
2 per cent. of А.О... 1 per eint. of C20. 5-67 per cent. of MeO, and 
traces of phosphorus end sulphur. In the case of this second scries 
of experiments, in which only four charges were worked, particulars 
were not given either of the total production or of the consumption of 
electrode and of water, or of the composition of the limestone and the 
chereoal. The furnace was of 200 H.P., with three-phise current, 
and the average eonsumption of electrie energy was 4.250 kw.-hours. 
The charges were as follows, in kilogrammes : Ore 100, limestone 35, 
charcoal 24, aqueous solution of silicate of soda 8, and carbide of 
calcium 5. On the basis of these figures and of the percentage of iron 
in the ore, and assuming that in this second series of experiments the 
loss of iron was the same as before— namely. 8 per cent.— the con- 
sumption of material per ton of steel produced would have been as 
follows. in kilogrammes: Ore 2.250. charcoal 549. limestone 737, 
silicate of soda 180. and carbide of calcium 112. In addition, the 
author has ealeulated, from the particulars furnished by Stassano at 
the Sixth Congress of Applied Chemistry, thet his three-phase electrie 
furnace of 200 H.P. used in these last experiments consumed, for 
every ton of mete! produced, about 50 cubic metres of water for cool- 
ing the holders of the electrodes. 

With the electric furnace. however, the general practice is to use 
pig iron for the production of iron and steel in the s» me manner as in 
the ordinary type of furnace. in which ease the material cen be 
charged into the furnace in either the liquid or the solid state. The 
consumption of electric energy diminishes rapidly the greater the 
amount of heat stored in the materials when charged, and the greater 
the degree of the purity of these. The table below shows the approxi- 
mate power consumption in certain cases taken from actual practice. 


Kilowatt-hours necessary for the production of a Ton of Steel 
(Rode nhauser-Schoonawa Furnace), 
Kilowatt-hours. 


From Cold pig Wo s iens ent ee tees ode К УС anus 1.500 
gic ANTE T -—-——————— 1.100 to 1.200 
„о cold piz iron and cold serap а HOO ,, 1.300 
» liquid pig iron and cold егар... .... 0 600 ,, 1.00) 
sj. ООВ sessi es Tor 2300 ., 9 
Fè fining. 
Steel of cracible quality from liquid iron............ 209 to 309 
Ordinary electric steel from tiquid iron ...... — 120 
Mixer ...... eec eese scia —ÓÀ— € gous dd 50 


In general. where electric energy is costly, it is convenient to refine 
only liquid charges in the electric furnace, but steelworks are not 
alwavs in the neighbourhood of electric power stations of sufficient 
capacitv to supply energy at reasonable prices. In that case И is 
necessary to melt solid cherges in the furnees. The raw materisls 
consist generally of pig iron, scrap. ore and additions. — Ntass2no, 
Héroult and Girod furnaces are now being used for this purpose in 
various parts of Italy. 

Electric steel furnaces may be charged either with liquid pig or 
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with steel produced in the converter or open-hearth. and either the- 
acid or basic process may be employed. Where steel from the con- 
verter or open-hearth furnace is charged. а simple refining operation 
alone is required, end the improved quality. and particularly the in- 
creased. resist» ice toshock of the electric steel appears to be due to 
the much lower percentage of oecluded gas in that material аз сот- 
pred with the gas contained in ordin?ry steel. the commercial com- 
position being the same in both eases. The Kjellin furnace was the 
first used in Italy for this purpose. 

Experiments made in Italy in the smelting of pig iron in the elec- 
tric furnace differ somewhat from those made in other countries with 
the same object. In the trials made at Sault Ме. Marie. on beh^lf of 
the Сопат Government, a full account of which was given in Dr, 
E. Haanel’s report in 1907, iron ores were smelted in a Héroult 
furnace. Dr. Haanel referred in his previous report to the First 
Canadian Commission in 1904 to the manufacture of electric ste-l, in 
which he described his experiments with the Héroult process at 
La Praz and with the Keller process at Livet. That report deals only 
with experiments, end not with the manufacture of steel on an indus- 
trial scole, such as that which has been attempted һу the Swedish 
Company Aktiebolaget Elektrometall, which, having ample financial 
resources at its disposal, has produced many tons of pig iron in the 
furnece of Lindeblad Stalhene and Gronwall, Ordinary grades of 
iron ore were used, both in the experiments described by Dr. He zel 
and also in the smelting of pig iron on an industrial scale by the 
Swedish Company. In Italy experiments hive been carried out by 
Careano for the production of pig iron from the residues of the pvrites 
which abound in that country. The pyrites residues can always be 
used in the blast furnace. but thorough purifying and enrichment, аз 
well es agglomeration by special processes, are necessary to prepare 
them for treatment in the blast furnace. The chemical composition 
of the natural pyrites residues varies considerably, but what chietly 
differentiates it from ordinary iron ore is its high sulphur percentage, 
often exceeding + per cent. 

The residues were charged in their natural powdery condition, and 
it wes endeavoured to work with the most basie slig possible. pre- 
ferably with a multiple base and with a certain percentage of man- 
ganesc, ко 28 to ensure that the slag had a sufficiently strong desul- 
phurising effect. The necessity of highly basie slag his been much 
discussed when it is desired to obtzin a very energetic desulphurising 
action, but, generally, manganese is found to have а sutheiently 
desulphurising influence. The material obtained might be classed 
as а special kind of steel rather thin as a pig iron. In these trials 
various types of electric furnace of different powers were used. The 
first furnace was 180 H.P.. while thit tried in 1908, which Carcano 
found to give the most favourable results, was of à capacity varving 
from 200 н.р. to 300 н.р. И wes a closed furnace with neutral hearth 
supplied with single-phese or three-phese current with automatic 
charging, and with recovery of the carbon monoxide evolved during 
the reections. That gas was used for the purpose of preventing 
deoxidation of the pyrites residues. The energy consumption per 
ton of pig produced avereged 2.100 kw.-hours in a furnace of 180 kw. 
and using pyrites residues containing 50 to 55 per cent. of iron in the 
form of ferrous oxide. The lower ends of the vertical electrodes 
rested on the sl2g. so thet the furneee worked as a surface resistance 
furnace and the slag was of very high tempereture, much above that 
of the bath. By this meons it was possible to obtain highly tuid slags 
sufficiently. basie in character, whieh 2ecounts for the ability to de- 
sulphurise sufficiently when using materials cont2ining so high a pro- 
portion of sulphur. 

As regards the economic aspect of the process, too many data are 
unfortunately lacking, such as electrode consumption, charges for 
cooling water, refrzetory material for lining. and labour, to make it 
possible to present a practiez:l estimzte. There is to be taken into 
account, besides. the cost of rew material and of transport. the 
pyrites, at least in Italy. being generelly situated at a considerable 
distance from the regions where water power is plentiful. On the 
other hand, the districts abounding in water power are far from the 
markets for metallurgical products and from the seaports. 

The chief metallurgicz! products manufectured in the electric 
furnace in large quentities are ferro-zlloys. Some, such as ferro- 
menge nese end ferro-silieon low in silicon, were already known before 
the introduction of electric smelting, but with the electric furnace it 
is possible to produce alloys with a cerbon content very much lower 
thin thet орпа Не when smelting these eMovs in the blast furnace. 
The production of alloys such as high-grade ferro silicon, ferro- 
chromium. ferro-tungsten, is only precticable in the electric furnace. 
and these are menufectured either from the ores of the respective 
metals or direct from the metals themselves or from the metals and 
ores together. The only ferro-allov cleetrically manufactured in 
Italy on an important scale is th t of ferro-silicon, of which 628 tons 
were produced in 1909. 


7A A raat we 
ot c 


UNIVE? Ту 


~ 


„^+ “хла 4 


431 


THE ELECTRICIAN, DECEMBER 22, 1911. 


general objects defined in the cherter of tho Institution of Civil Engi- 

neers applied equally to their own Institution, inasmuch as the majo- 

rity of the members were devoting their lives and energies to the art 

of ‘directing one of the great sources of power in nature." Не 
quoted a letter written in 1884 by one of the most eminent electrical 

engineers of our time, as showing the enormous change which had 
taken place in electrical engineering. In this letter it was stated that 
* There is no business to make a profession of electrical engincering. 
There is, at present, very little work going on, and a great many people 
are learning. By the time the work comes it. will be much easier 
for ordinary tredesmen and mechanics than plumber work and gas- 
fitting is at present, and the whole amount of electrical work, though 
much greater than at present, may be done by è smaller number of 
leaders or scientific people with good salaries than at present. А 
young person intending to be an engineer or a mechanical engineer 
ought to learn electricity in addition to what it has been hitherto con- 
sidered necessary to lesrn in engincering epplication, and so to be 
qualified to take electrical work in case of any opening, or, whet is 
much more likely to be his casc, to be reedy to take charge or superin- 
tendence of any electrical work that may have to be done as part of 
any greater undertaking thet he may be connected with." 

At the time this letter was written, they groped in the dark chasms 
of experimental data to find logical results to formulate a basis on 
which to build up practical results, and in that sense the opinions ex- 
pressed at the beginning of the letter were justified. In his opinion 
also, the advice given at the end of the letter applied equally to-day, 
because the electrical engineer ought, necesszrily, to occupy himself 
with nearly all questions involved in mechanical engincering. 

As а supplement to the above letter, he gave an American specifics- 
tion of the requirements of a good electrical engincer, as follows :— 
* He must be of inflexible integrity, sober, truthful, accurate, resolute, 
discreet, of cool and sound judgment ; must have command of his tem- 
per, have courage to resist and repel attempts at intimidation, a firm- 
ness that is proof against solicitation, flattery or improper bias of eny 
kind, must be energetic, teke an interest in his work, quick to decide, 
prompt to act and fair and impartial as a judge on the Bench; have 
experience in dealing with men, and must have some business habits 
and knowledge of zccounts. Men who combine these qualities are 
not to be picked up every day ; still they сап be found, but they are 
greatly in demand, and when found they are worth their price—rather 
they ere beyond price—and their value cannot be estimated by dol- 
lars." He thought that this specification was strict, but that it was 
not too high to aim for. and that the general requirements of en elec- 
trical engineer did not fall far short of the rigid terms imposed. 

Coming to the usual educational course through which an electricel 
engineer passed, he deplored that time could not now һе found for the 
teaching of Euclid, which presented one of the finest exercises for the 
balanced mind required in the solution of engineering problems. The 
choice of the course of instruction to follow school work was usually 
haphazerd ; and it could not be otherwise, as no one could predict 
with certainty what would be the particular development of another 
humen brain. From that date onwards his carecr depended generally 
аз to 90 per cent. on his own initiative and as to 10 per cent. on his 
surroundings. Having finished a course,either in the works or at a 
technical college, the student was then launched on to the world as a 
budding electrical engineer ; but during the whole course of his train- 
ing little or no attention could be given to what one might term 
generel knowledge and business requirements, and he put in a plea for 
a longer period of treining. взу, et least four years. 

With regard to examinations, he thought thet little or no eccount 
could be taken in them of the student's ability to express his ideas in 
writing. He next gave some examples of examination questions, set 
on behalf of a well-known Government Mining Department, the sys- 
tem of marking in which appeared to give undue value to questions 
of theoretical value as opposed to questions involving a practical 
knowledge of working conditions. In conclusion, he would say that 
the electrical engineer only commenced his re»! education when ho re- 
ceived his first week's wages, and that his whole future career was but 


one long process of training and development. 


As already stated, Mr. Carcano has obtained a kind of spiegel and 
silico-spiegel using pyrites residues. The author of the present 
Paper has made some experiments for the purpose of studying the 
economic poesibilitv, under certain given conditions, of producing 
ferro-silicon by smelting, in the electric furnace, silicates of iron or 
iron ores too highly siliceous for treatment in the blast furnace, also 
cast or pig iron that has been rejected on account of its high sulphur 
or phosphorus contents. The electric furnace used for the experi- 
ments was one of those specially modified by the author, the special 
characteristics of which are the absence of any kind of flexible con- 
ductor, à minimum quantity of current passing through the con- 
ductors and, above all, through the electrodes, a minimum space 
taken up by the conductors, and confinement of water-cooling to 
those parts of the furnace above the plane of the electric arcs. Asa 
result of careful attention to these details the furnaces, which have 
also been used, with suitable modifications, for the manufacture of 
carbide of calcium, have a high thermal and electric efficiency and 
consequently a high total of efficiency, whatever kind of current is 
employed. With alternating current, which is now generally used in 
modern metallurgical works, the power factor of such furnaces 
approaches as near as practicable to unity. The current supplied to 
the furnace is one of 12,000 amperes at 42 volts at a frequency of 25. 
The production in round figures was about 20 tons of ferro-silicon of 
varying silicon percentages. 

The greater part of ferro-silicon manufactured in Italy is produced 
from quartz and scrap iron. The first works in Italy which manu- 
factured ferro-silicon on an industrial scale were those of the Socicta 
Elettrochimica at Bussi. The production in 1907 was 175 tons; in 
1908, 808 tons; and т 1909, 606 tons. In 1909 the Piedmontese 
Company for the Manufacture of Carbide of Calcium and Allied Pro- 
ducts produced 22 tons of ferro-silicon. According to the particulars 
officially published, the electric furnace for smelting ferro-silicon is 
absolutely identical with that used for the production of carbide of 
calcium, and works with the same current at the same pressure. The 
author has also experimented in the production of ferro-silicon, 
using pig iron in place of scrap, the price of which latter material is 
very high in Italy. The furnace was of the same type as that men- 
tioned in the preceding paragraph. Waste pig iron was used broken 
to the size of nuts. The mixture consisted of 1,000 parts of pig, 
3,000 of quartz and 1,300 of coke. The product averaged about 65 
per cent. of silicon, and the total yield was somewhat under 3 tons. 
The raw materials used per 1,000 kg. of product amounted to 620 kg. 
of pig iron, 1,775 of quartz and 810 of coke. The yield corresponded 


to 4:0 Ib. of ferro-silicon per kilowatt-day. 


MR. С. 8. VESEY-BROWN’S ADDRESS TO THE NEW- 
CASTLE LOCAL SECTION OF THE INSTITUTION 


OF ELECTRICAL ENGINEERS.* 


After thanking the members for the honour they had conferred 

upon him, the author briefly outlined the history of the Institution of 
Electrica] Engineers, pointing out that the local sections were formed 
in order to avoid the multiplication of societies devoted to the more 
special branches of electrical engineering. Не mentioned incident- 
ally that it hed been decided to form а students’ section at New- 
castle, 
Turning to the progress of electricity on the North-East Coast, he 
stated that the capacity of generating plant in public power stations 
had risen from 14,600 kw. to 137,000 kw., and the output of units had 
increased from 41 millions to 225 millions, while the capital invested 
hed grown from £660,000 to £5,000,000, all within the last 10 
veers. In 1902 he had predicted that during the following 10 years 
£10,000,000 would be invested in electrical plant in the district, end 
if one took into consideration the amount which had been spent by 
reilways, shipyards, &c., his prognostications would be found to be 
nearly correct. The only possible large incre2sc he could foresee was 
in the directión of railway electrification, and also in those electro- 
chemical and metallurgical processes which required a cheap end re- 
liable supply of power. 

He then proceeded to place before the members some points on the 
training requirements of an electrical engineer. "These requirements 
were peculiar on account of the remarkably diversified character of the 
subjects upon which an electrical engineer might be called to give an 
opinion, and he ventured to sey that in no other profession, -except 
perhaps the medical, were the requirements of knowledge so rigid and 
varied. He thought, however, that they might rightly hold that the 

* Abstract of the Address delivered by the Chairman of the Newcastle | 30 per cent. of full marks, his practical work for another 30 per cent., and 
Local Section. the written examination for the remaining 40 per cents, so that а man who 
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Dr. М. М. Тновхтох proposed a vote of thanks to Мг. Vesey-Brown for 
his address, and said that while one was not expected to discuss the details 
of the Chairman's address, he might be permitted to draw attention to one 
or two points. The only thing which was omitted from the American 
specification mentioned in the Paper seemed to be that a man should know 
his work. He thoroughly agreed with the Chairman's advice that studenta 
should obtain a thorough grounding in mechanical engineering ; and with 
regard to the time over which the college training should extend, he was 
pleased to see that four years was coming to be recognised as the minimum. 
In his early days. oral examinations were just beginning, and the 
examinations nowadays were very different from what they once were. 
In reckoning up a student's ability, his course work would count for say 
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did well in the first two would have to do very badly indeed in the written 
papers, to fail. On the whole, examinations should not be condemned too 
lightly. 

Mr. А. L. E. DRUMMOND, in seconding the vote of thanks, said that his 
company ran examinations, but the results were not particularly encou- 
raging ; and in one case he knew of, а man who had passed very high in 
mathematics was of little or no use in practical office work. 

Mr. С. 8. Сезховтн then made а few remarks on the desirability of 
forming a students’ section in Newcastle, and said that probably 150 to 
200 new members would join, 


D.C. CATENARY EXPERIENCES. 


mea En 


In Tue ELECTRICIAN of April 15, 1910. a description was given of 
ап experimental] catenary line, about 2 miles long, on which {һе 
Connecticut Co., U.S.A., were conducting a series of tests. In а 
recent issue of the “ Electric Railway Journal" the results of the 
trisl are described. The object of the tests wes to determine the 
behaviour of the various forms of catenery construction on г low- 
voltage line operating mcderete speed suburban cars at hourly 
intervals. The operation of the various hangers. pull-offs, brackets, 
&c., is discussed in detail in the article, and the following conclusions 
are stated to have been reached bv the engineers of the Company. 

The most desirable tvpe of construction for interurban trolley 
wheel operetion appears to be & copper messenger, stecl trollev, 
10-point or 11-point suspension, in spans of approximately 150 ft. 
length, and a strep type of hanger slotted or looped at the top to 
Slow vertical movement. И is believed that it would be more 
desirable to secure this movement at the trolley end of the hanger, 
since this would mzke it unnecessary to lift the hanger; but, on the 
other hand, no satisfactory ear has been developed which permits a 
longitudinal movement along the trolley wire. It does not seem 

desirable to have a hinge at the lower end, w hen there is a loop at the 
top. as this permits the letter to tip over when the trolley wire rises, 
and, under certain conditions, to bind. The best results have been 
obtained with a simple screw ear to which is rigidly attached ә strap, 
the top of this looping over the messenger to give грош 2 in. play. 
This device rises sufficiently to relieve the blow when the trolley 

esses the саг. and, if there is any crecping between the trolley end 
messenger, it travels along the messenger without binding, owing 
to its rigid connection to the trolley wire. In theory, the mes- 
senger and trolley should mzintein their relative positions, but in 
prectice slips will occur from various czuses. If the henger is rigid 
and grips both the messenger and trolley, а bent or broken hanger 
rod results; if hinged, the rod is inclined, which gives & bed op- 
pearence end causes è slight pick-up in the trolley wire. It would 
seem that for a trolley clamp there is nothing better than a plein 
screw ear with a screw of suflicient length end clinched after the 
ear has been tightened upon the wire. In any event, the clamp 
should provide opportunity for edjustment should it grow loose. 
It should be as simple as possible and should have few parts to work 
loose. 

The construction used on curves varies from special eves at the 
esr end et the top clemp to the tangent h»nger rod to which the 
pull-off is tied. The lest-mentioned construction does not add to 
the weight of the line and is ezsily ad2pted to апу degree of curva- 
ture. For pantograph operation, such æ design could probably be 
replaced by braces et the brackets or pull-offs st the spans. It wes 
found, however, that æ little better connection for the pull-off wire 
was obtained if it was tied to a curved spool. screwed on to a hanger 
rod, rather than if the wire wes tied to the rod itsclf. 

The question of anchoring the line proved quite à serious matter. 
The wires of nearly every anchorage became slack and were in poor 
condition due to lack of maintenance. In two or three сззез where 
гп anchorage was installed in the middle of а section the weight of 
the slackening anchor wires causcd the messenger wire to sag until 
it almost touched the trolley. Hence short hangers hsd to be 
inserted to keep the messenger and trolley wire epart. This ex- 
perience indicated that in order to avoid trouble from sleck wire 
such device should be located at either a bracket or e span, or, if in 
the centre of the span, the letter should be short and have messenger 
and trolley wire widelv separated. It also seems desirable, where 
anchor ears are installed on the trolley wire, to add a hanger at or 
near such ears, or use а spresder to obviate the vertical tip in the 
trolley wire where these hangers are not installed. 

Perhaps the best design of ell would be a standard double-boss 
anchor ear soldered to the trolley wire midway between poles not 
over 50 ft. apart, and fitted with the standard strain plate, while 

level guys are laid to attachments on the four adjacent poles. Similar 
anchor pletes with a clamping device would be attached to the 
messenger immediately over the trolley anchor, and its guys laid to 
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the seme poles at points above the trolley guys for a distance equal 
to the distance between the trollev and the messenger. 

None of the helf-ear anchor designs gives a direct pull The 
bending moment is small, but after a little time the esr takes up 
slightly end kinks the wire. Where this type of anchor is used, the 
guys usually are led to the brackets, and enother guy from the 
corresponding anchor clamped on the messenger is brought to the 
same point, light turnbuckles being cut in to take up the slack if 
necessery. This anchor is very satisfactory aside from the tipping 
of the сат. 

The experience with the brackets in genere! is thet the one-piece 
bar is preferable to a multi-piece bar, since it does not offer the sme 
opportunity for corrosion. The support should be attsched to this 
bar by a positive connection not depending upon z set screw. Pole 
collars are not considered desirable, because the wood is compressed 
under them so thet eventuelly there is much more sleek than in the 
construction where the rod is passed through the pole and is held bya 
washer and nut on the other side. Of course, the latter construction 
із elso open to criticism in that it weekens the pole and offers an 
opportunity for decay. 

The reason for advocating г. 10-point or 11- point suspension rether 
than a three-point suspension is that on the latter the weight of the 
trolley wire on each hanger is во great thot it is not overcome by the 
pressure of the trolley poles underneath. and consequently there is 
no vertical movement. This constitutes a rigid point ina three-point 
suspension. In the multiple-point suspension there is very little 
weight on апу one hanger, end hence there is less resistance to the 
pressure exerted by the trolley wheel when it passes under these 
points. 

The arguments in favour of the steel trolley are that it presents 
a smoother running surfece, is more rigid thsn copper, gives very 
little trouble from exp»nsion or contraction and ought to show much 
longer wear then copper. Of course, the installation of a ste: 
trolley makes it practically necessary to instal а copper messenger 
to secure the proper conductivity. The copper messenger used in 
this e33e showed that it hed sufficient tensile strength for the {ура 
of construction recommended. А final important consideration in 
favour of the steel trolley is thet it is not so liable to bresk as copper, 
because of ita grestor tensile strength. Even if the wire should 
break it would tend to stxy almost in its origins! position b2e:use 
of its stiffness and the close spseing of the hangers. It is likely thet 
the hangers would merely slide a little on the messenger as the К 
wes thrown in. 
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STANDARDS FOR ELECTRICAL MACHINERY. 


Some communications have been received on Dr. В. РойГа 
Paper on this subjeet, and we give the substance of these 
below :— 

Мг. W. В. Cooper: Аз Dr. Pohl deals with the question of tempera- 
ture tests, and Prof. S. P. Thompson has pointed out that such tests may 
be considerably curtailed, it may be well to look into the question more 
closely, particularly as there seoms to bo а general want of clearness on 
the subject of heating curves. So far as Гат aware the results here 
given have not been pointed out previously. If the curve of heating is 
plotted as in Fig. 1 a logarithmic curve should theoretically be obtained. 
The curve is such that if Y is the steady temperature attained, O being 
atmospheric temperature, ant OA is the initial rate at which the tem- 
preature of the machine rises, then YA or € X is a time which, from 
analogv with the rise of current. in an inductive cireuit, тау be called 
the “ heating time constant " of the machine, and this time is such that 
at its expiration the temperature reached is 0-63 of the maximum—that is, 
ОХ =0-63 АХ. I think it is rather unfortunate that Dr. Pohl has 
christened another quantity a time constant, whereas the time OX, by 
analogy and previous usage, merits this class of title. The line ОА is the 
tangent to the heating curve OQZ at the origin, and therefore the angle 
XOA is found readily by observing the rate at which the body rises in 
temperature initially. | 

It would be an advantage if the ultimate rise of temperature could be 
predicted without the necessity of running a prolonved test. There does 
not seem to be any easy method of doing so for rotating bodies, such as 
armatures and commutators, as continuous records of temperature cannot 
be easily obtained in such cases, and therefore the angle AOX is not 
available. Fortunately, however, the temperature of the field magnets 
or stationary part of the machine is generally that which limits the output, 
and therefore a short temperature test may be useful even if restricted In 
this мау. 

It is obvious that if the heating time-constant, which depends only on 
the volume and materials of the machine, could be found easily, the maxt- 
mum temperature rise would follow. Unfortunately, this quantity is nol 
easily found directly. But the desired result can be obtained in another 
way. The heating curve is found mathematically by assuming that the 
machine radiates at a rate proportional to the temperature rise. Also 
when the maximum temperature rise is reached the machine is of necessity 
radiating (using this term in a broad sense) at the same rate ах it 15 
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tending to heat due to the energy being supplicd—+.c., at the rate given 
by the tangent of the angle AOX. In other words, if the machine is 
raised to the temperature Y and then allowed to cool, a curve such as YB 
will be obtained, and the angle which the tangent to this curve at Y 
makes with YA must be equal to the angle AOX ; whence it follows that 
the rate of cooling is found by joining X, Y, if these are known. It is not 
necessary, however, to take the machine up to the maximum temperature 
Y. Suppose it is taken up to the temperature С. Then, since the rato of 
cooling is proportional to the rise of temperature, it follows that the rate 
of cooling for this temperature is found by joining С to X. A possible 
method, therefore, at least theoretically, is to run the machine for a short 
time, say, half an hour, so as to get the initial rate of temperature rise— 
that 18, tan AOX, and therefore the angle AOX. Then load up the 
machine as far as possible if time is a consideration until any convenient 
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temperature C, вау, 30° '. rise is reached, remove the load and excitation, 
but keep the machine running, and observe the cooling curve CD. This 
is plotted, the tangent at С is drawn, and the point X where this inter- 
sects the axis OW gives the heating time constant. Erecting the 
ordinate through X gives the maximum temperature rise by the point of 
intersection A with OE. As to whether this process would give a correct 
result is, perhaps, doubtful on account of the distribution of heat. The 
same information, however, can be obtained from the heating curve 
itself without having recourse to a cooling curve. Із is only necessary 
to remember that the rate of heating at any temperature given by апу 
point P on the curve is equal to the initial rate of heating, less the rate of 
cooling. Thus the rate of cooling at any temperature P is found by 
subtracting the rat^ of heating at this point of the curve from the initial 
rat: of heating. The rate of heating at any point of the curve ts, of 
course, casily found graphically. Since the rate of cooling is proportional 


75 90 106 


(0 15 30 45 0 
H Minutes | 
кее Heeting Time Constant әј 

Fic. 2. 


t» the temperature ris2, the t:mpzrature at which the rate of cooling will 
b: cqual to the initial rate of temperature rise—i.e., the maximum tem- 
perature rise—is found at once arithmetically. This process sounds a 
little complicated, but is quite simple, as an example will show. Suppose 
that the initial rise is at the rato of 40 deg. per hour, and that at 30 deg. 
гіз: the rate has fallen to 25 degrees. ‘Then the rate of cooling at the 
temperature of 30 deg. is 40—25—15 deg. per hour; and this rat» of 
cooling will rise to 40 deg. per hour if the temperature is raised to 


40 
15 Х30= 80 deg., which, therefore, is the maximum temperature rise. 


The method mentioned by Prof. S. P. Thompson of running a machine 
until the rate of temperature rise falls to one half the initial rate, the 
maximum rise being then double the rise at which this occurs, is а par- 
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Approximate | Temperature | Rsto | Deduced | Calculated 
time rise of rate of maximum 
from start. selected. heating. | cooling. | rise, 
—__ CCN DEUM бе — — ee a 
Deg. С. Deg. C Deg. С | Deg. C 
0 0 | 424 per hr | 0 - 
55 min. 30 18 24} | 5 
1} hour. 35 | RB}, | 30 | 494 
l3 , 40 9 >, | 33} 51 
2} ,, $ 4р» 385. | 50 
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ticular case of the above. Any temperature can be taken, but in order 
to have the least error it will probably be best to select temperatures 
somewhat above that corresponding to half the maximum rise —in fact, 
аз a timc equal to about three-quarters of the heating time constant from 
the start. In any case two or three temperatures should be taken to ses 
that the results are consistent. It may bo that the maximum rise is all 
that is desired, but the heating time constant is a useful quantity, and 
is found at once by drawing the line CX from th» point € (the tempera- 
ture taken) at an angle, a, such that the rate of temperature fall is that 
found at P. The intersection of СХ with OW gives the desired quan- 
tity, and this is useful because the temperature rises to 98 por cent. of the 
maximum in a time equal to four times the heating time constant. Ш 
practice, heating curves are not quite logarithmic, but they are ncarly so, 
and I think this method can be used with a fair degree of accuracy. Ач an 
example of the sort of results obtained the values given above are calcu- 
lated from Fig. 10of Dr. В. Goldschmidt's Paper on “ Temperature Curves 
and the Rating of Electrical Machinery," * the corrected curve marked 
B being taken. 

The mean result of taking four points on the curve is 51 deg., and the 
actual maximum given by Goldschmidt is 52 deg., which is in fair agrec- 
ment, considering that the figures are merely taken off the printed 
diagram. Points} at lower temperatures did not give such good results. 
The heating time constant of this machine is given as 75 minutes. From 
such curves as those in Fig. 2 of Dr. Pohl's Paper the maximum rise and 
the heating time constant can be deduced quite quickly. Having gained 
this information it is a simple matter to construct an approximates 
diagram for intermittent working. Suppose we have the heating curve 
shown in Fig. 2 for a machine with a heating time constant of 75 minutes, 
and a diagram is desired for the machine used intermittently, loaded for 
5 minutes and unloaded for 5 minutes alternately. At the end of the 
first 5 minutes the temperature will rise to А. The machine will then 
cool at the rate given by joining A to AX, and thus the diagram during 
the second 5 minutes is parallel to AX. During the third 5 minutes it is 
parallel to the heating curve at the corresponding temperature. At the 
end of 15 minutes the temperature has risen to B, and then falls at the 
rate given by joining B to X, so that the part b b' is parallel to BX. 
Similarly сс” is parallel to CX, and so оп. The various parts are here 
roughly drawn straight, but for longer intervals it might be necessary to 
make them curved, it being borne in mind that every part of à cooling 
curve is parallel to the line drawn to X from the corresponding 
temperature on the axis. If only the maximum temperature rise is 
required it would not be necessary to go through all the graphical con- 
struction if it is borne in mind that for equilibrium the total heating 
must be equal to the total cooling over the respective intervals of load 
and no-load. 

Мг. F. T. CHAPMAN, in a written communication, said that the case of 
rotating machinery was, from a testing point of view, essentially different 
from such apparatus as transformers. The object of an official test was 
not solely to determine the rise in temperature, but also to discover the 
mechanical qualities of the machine. If the test was stopped short before 
the maximum temperature was reached the most trying part of the test 
was eliminated. This applied particularly to commutators and brush 
gear as well as to bearings. The internal thermometer device for field 
coils was ingenious, but few modern designs of field frames admitted its 
application except in the larger sizes. т shunt motors the increase in 
speed with rise of temperature was more likely to set a limit to the tem- 
p?rature rise than the effects on the insulation. 

Mr. W. Н. N. JAMES, т a written communication, thought that tho 
suggestions made with regard to the measurement of temperature rise 
were of a revolutionary character and he could hardly realise that the 
resistance methed was difficult to carry out. If so, it was an argument 
in favour of the bett»r education of engineers rather than against the use 
of the method in question. Moreover, the method suggest :d by Dr. Pohl 
would often be difficult t» carry out, especially on enclosed or protected 
machines. He would like to ask if any results had been obtained on the 
relative temperature rises in the intzrior of coils in the upper and lower 


halves of field- magnet syst2ms. 


* Zeitschrift fur Instrumentenkunde.’’—Dr. Е. Gópel has 
been appointed editor of this journal in succession to the late 
Dr. St. Lindeck. The address to which editorial matters should 
be sent is now Guericke-strasse 261, Berlin-Charlottenburg 2, 


Germany. 
* Journal ” Inst. Elec. Eng., Vol. XXXIV., p. 676. 
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RESIDENCE TARIFFS. 


Perhaps the most noticeable feature in the discussion 
which followed the reading of Mr. A. Н. SEABROoK s Paper 
on " Residence Tariffs " before the Institution of Electrical 
Engineers last week was the feeling of some engineers that 
a more exact tariff than the “ Telephone System ” was 
desirable. There is evidently still a hankering after the 
supposed mathematical accuracy of the maximum demand 
svstem. The voung engineer has been taught that the maxi- 
mum demand system is the асте of perfection so far аз 
theoretical accuracy is concerned. But is the accuracy 
really so high as we have been accustomed to think? In 
the old davs the lighting load was the only one to be con- 
sidered, and it was only necessary to bear in mind the maxi- 
mum load during the ordinary hours of lighting. So long 
as this state of things continued, the maximum demand 
indicator fulfilled its purpose with some accuracy, but as 


soon as consumers began to use energy for purposes other 
than lighting, the maximum demand system ceased to be 
accurate, because it takes account of maxima quite irres- 
pective of the time of day when these maxima occur. Such 
a system, therefore, can only have a deterrent effect on the 
application of electrical energy to uses other than lighting. 

Then there is the engineer who is not satisfied with any- 
thing except a flat rate, on the plea that it is extremely 
simple and that it has so far satisfied his lighting consumers. 
This engineer apparently fails to grasp the fact that it is 
impossible to offer a flat rate low enough to induce con- 
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sumers to use energy for heating and cooking and vet high 
enough to be remunerative for lighting. Undoubtedly а 
flat rate would be ideal if it were practicable, and we do not 
doubt that in days to come it will be practicable. In that 
dav the lighting units will form so small a part of the total 


consumption in residences that the lighting peak will no 


longer be important. But this desirable time has not vet 


arrived, and in the interval, which must cover many vears, 
some compromise must be adopted. 

Under these circumstances some form of the Hopkinson 
tariff seems to be the best solution of the difficulty. By 
this means the higher standing charges of the lighting load 
are provided for bv a certain fixed charge per annum ог 
per quarter. Whether this fixed chaige is in the form of 
so much per lamp of a certain wattage, having regard to the 
use to which such lamps are put, or in the form of so manv 
units per quarter at a high rate, does not much matter. The 
chief thing is that the consumer should be satisfied that he 
is paving about the same for his lighting as under the more 
usual svstems, but that he has the further privilege of using 
electrical energv for other purposes as well at a low rate. 

A difficulty that presents itself to many minds is two- 
fold; firstly, that the primary charge in such a system is 
based upon somewhat indefinite geounds ; and, secondly, 
that the secondary charge per unit, if sufficiently low to be 
popular, is not high enough to be safe if there 13 much in- 
crease in the quantity of energv taken for heating and cook- 
ing; or, in other words, that the charge per unit would not 
provide anything towards the standing charges which would 
still have to be met if the supply for light became insigni- 
ficant compared with that for other uses. With regard to 
the first point, the basis оп which the charge is made is 
necessarilv not quite exact ; it depends upon the Judgment 
of the assessor to some extent, and if the consumer changes 


his lamps after assessment the charge ought, strictly speak- 
In practice, however, we doubt if a very 
The errors of one case will 
Even 


ing, to be varied. 
hard-and-fast rule is necessary. 
be cancelled by those of another on a large system. 
if a dishonest consumer does substitute a larger lamp for a 
small one in some cases, the supply authority шау lose a 
little of what it ought to receive in the way of a fixed charge, 
but more energy will be sold and this will be duly charged 


to the consumer. On the grounds of expediency, we think 


it is desirable to run these small risks. 

As to the secondary charge the fear has frequently been 
expressed that a secondary charge of, sav, Id. per unit, 
although satisfactory for “ by-product ” units would not be 
remunerative if the number of units so charged became 
large and fresh mains had to be laid down for this supply. 
It is worth while to remember, however, that several charges, 
such as the rendering of accounts and meter reading, are 
already incurred by the consumer who merely takes light. 
Consequently, it is possible to supply such consumers at a 
smaller charge per unit on a Hopkinson tariff than would 
be permissible in the case of consumers who required no 
light. Further, it should be borne in mind that if a con- 
siderable amount of energy is supplied on this basis the 
effect on reducing costs must be very marked, because the 
output is increased and the load factor should be raised, due 


435 


с————=——=—==———=—=—=——=—————====—=——==—=——=———<——=====————=———— 
to the diversity factor of these domestic applications. 


Thus, we do not think any harm сап result зо long as 
ordinary caution is used,as appears to be the case im Мг. 


SEABROOK s scheme. 


REVIEWS. 


tad from Так Et rale rax Ome s, post 


(Copies of tlie пс dermentioned works can be ts 
A14 


fren. ou reccipt of published price, addons dd. for books pasiislicd under Zs, 
10 per ceat. for abroad or for ;orcigu books ) 
>. 
Ву W. E. AYRTON. F.R.S. Revised and 


Practical P 
largely rewritten by T. Marurgn, Е.К.5. (London, 1911: Cassel] 


& Co.) 93. net. 
It is now 25 years since the first edition of this book appeared, 


and it has been а household word among a large section of 
electrical students and a classie among electrical hterature. 
But electrical progress has little respect for classics, and the 
present volume has little to recall the early days of electro- 
scopes and the preponderance of electrostatic experiments. 
No one was more progressive or more iconoclastic in his methods 
than the late Prof. Avrton himself ; and the great part which 
Prof. Mather has always taken in developing electrical instru- 
ments and measurements was bound to show itself in any book 
revised by him. The result, as indicated in the preface, is that 
the book has been almost wholly re-written and the illustra- 
tions re-drawn, and both the text and the figures are admirable 
for their clearness. There аге few books in which the essential 
parts of various instruments and arrangements of apparatus 
are so clearly shown, and each description bears the stamp 
of the person who has actually designed and handled instru- 
ments, Instead of adapting or cutting out descriptions from 
manufacturers’ catalogues. This in itself makes the book 
unique among laboratory manuals, and is thoroughly consts- 
tent with Prof. Ayrton’s maxim of learning with all the senses, 
as а child becomes acquainted with the external world. 

The principal. if not the only point of criticism lies, not in. the 
details of the book, but in its scheme or sequence. It is true 
that the child does not become acquainted with Nature in a 
logical order, and it may well be that the apparent lack of it in 
the present volume is intentional or based on perfectly legiti- 
mate opinions as to the order in which experimental facts are 
most easilv learnt ; but to an outsider it appears rather as if 
this had not received full consideration, and that a certain want 
of balance has arisen from the attempt to graft such a large 
amount of new matter upon the old framework. 

The writer of an electrical text-book at the present time has 
three alternative points of departure. He mav start. with 
electrostatics, leading up rapidly to electrons and electrolytic 
and conduction currents ; or directly with the electric current 
as defined by its electromagnetic effects and the C.G.S, system 5 
or, again, from tlie purely practical standpoint of the current 
as defined by the silver veltameter and the Order in Council. 
Having regard to the mereasingly important part which electro- 
statics plavs both from the scientific and practical points of 
view nowadays, there is much to be said for the first process, if 
handled by a really practical as well as scientific writer. How- 
ever complicated the scaffolding by which the electron theory 
has been built up, the essential parts of the theorv, and the 
mental picture of electrical phenomena which it gives us, are 
readily appreciated by the most elementary and practically 
minded student. The " fire bucket " mode of propagation of 
currents in conductors is more statisfactory to a student than 
the remark on page 2 of this book: “ But in reality we are 
sure neither of the direction of flow of an electric current, nor 
whether there is any flow of anything at all, although there are 
reasons for believing that a flow does occur." The present 
writer has seen a class of first-vear engineering students in- 
tensely interested in a sketch of the electron theory of conduc- 
tion explaining the heating of conductors, the effects of elec- 
trolysis and the magnetic phenomena. and there is no great 
difficulty in arranging a series of elementary experiments which 


make these ideas quite familiar. "MN | 
` But apart from this debatable question, it is as a rule desir- 
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able to preserve continuity of any system, and it is here that 


perhaps some improvement could be made. By a few excel- 
lent experiments the simplicity of the voltameter as a current 
measuring instrument is illustrated, and the &mpere is then 
defined in terms of the silver voltameter, with, however, a 
brief note on the C.G.S. system, which must be somewhat con- 
fusing to a student not previously familiar with дупев and 
unit poles, and the coulomb ond electrochemical equivalents 
are dealt with. In Chapter H. magnetic measurements are very 
clearly explained, and electrostatics are introduced as a two- 
page addendum to this chapter, with the remark that the elec- 
trostatic unit of- quantity is quite different from the coulomb 
dealt with prthe first chapter. Chapter ПІ. refers to galvano- 
makers ө and electrodynamometers, and is in every 
way excellent. In the next chapter P.D. and resistance are 
-^introduced, and here the zero electrostatic voltmeter is ex- 
plained as an accessory to the proof of Ohm’s law, after which 
we get a description of resistance boxes, then of a reflecting 
electrostatic voltmeter, next of the connection and use of 
ammeters and voltmeters, and finally of the gold-leaf electro- 
scope as a voltmeter. This continued change from magnetic 
to electrostatic instruments must be confusing, particularly 
with the limited theoretical introduction of the latter. Chapter 
V. on galvanic cells, contains excellent experiments illustrating 
polarisation, &c., and good descriptions of various cells, with 
their chemical action ; but secondary cells are sandwiched in be- 
tween bichromate and Leclanché cells, with an example of their 
charge and discharge curves, but without chemical equations. 
The succeeding chapters on resistance laws and measure- 
ments of electric energy and power are delightfully clear, and 
the illustrations of electric meters and other apparatus 
perfect. Chapter VIII. deals with quantity and capacity, and 
the potentiometer has the next chapter to itself. One would 
have liked to have seen here the inclusion of the Feussner or 
other German form of potentiometer, as well as some form of 
two-dial and slide-wire instrument. The last two chapters 
are concerned with induced currents and the magnetisation of 
iron. Affeature which is unique among text hooks is the 
addendum upon tlie history of the unit of resistance and other 
standards, which is so valuable to the modern student who 
finds his units ready made. 

No problem is more difficult than the presentation of elec- 
trical science in a perfectly logical sequence, and the above 
points are only raised for the author's consideration. But 
in any case the book remains what it has always been, a re- 
markably clear and authoritative presentment of original and 
practical experiments, an inspiration to students and teachers, 
and a welcome contrast to academic laboratory text-books. 

C. V. DRYSDALE. 


Refuse Destruction. Ву Ertexne ре Fopor. (Budape:t: Julius 
Benkö.) М. 5. 

Mr. De Fodor has written an interesting work upon the sub- 
ject of refuse destruction and its connection with central elec- 
tricity generating stations. He treats the subject thoroughly, 
by giving information upon all the existing processes that 
municipal councils are considering, and which these bodies have 
either introduced or desire to introduce. Mr. De Fodor points 
out that many of the older plants which have been installed 
have proved more or less successful, in spite of the fact that 
many constructive errors have been committed, but the ex- 
perience thus gained, and the development of scientific know- 
ledge in regard to the treatment of refuse, has enabled engi- 
ncers to devise machines and apparatus which have made this 
question a more practical one than was the case in the earlier 
days. The author has made this subject a special study over 
many years, and presents much valuable data for the service of 
the engineer who is taking up this branch of work. The book 
contains about 170 original illustrations. Мг. De Fodor states 
that the erection of this plant has been confined chiefly to 
England, which was the first country to adopt refuse destroying 
plant for use with electricity generating projects, and has done 
nearly all the pioneer work. There are a few examples in 
Germany of later installations, and plants have been erected by 
English engineers at Hamburg, Brussels and Zurich. Despite 


German competition, Mr. De Fodor considers that English 
manufacturers of this class of plant have again come to the 
front and taken the leading position. There are 12 chapters, 
in which the subjects treated are: I., Disposal of refuse; 
IL, Refuse destruction; III., Development in refuse destruc- 
tion; 1V., Refuse destruction development on the Continent ; 
V., Refuse destruction furnaces as generators of energy; VI, 
Refuse assorting and destruction; VII., Latest developments 
in refuse destruction; УПТ., Mechanical feeding of refuse 
furnaces; IX., Steam generation from refuse; X., Utilisation 
of by-products; XL, Refuse transportation to destructor 
plant; XII., Location of destructor plants. We may add that 
the book is in the German language. 


A METHOD OF MEASURING PERMEABILITY BY 
MEANS OF ALTERNATING CURRENTS. 


BY R. BEATTIE, D.SC. AND H. GERRARD, M.SC. 


Summary.—The method here described depends essentially upon the 
fact that hysteresis loss per cycle (provided the magnetising current rires 
and falls continuously each half period) is determined by the maximum 
value of the flux or of the current. From the quotient of the wattmeter 
reading by the frequency either of these quantities can therefore be 
deduced, and the other can be found by an appropriate ammeter or 
voltmeter reading. The wattmeter is used permanently in conjunction 
with an auxiliary iron ring for which a cilibration curve connecting 
hysteresis loss with maximum flux, or with maximum  magnetising 
current, has been drawn up. 


The oscillograph affords the readiest means of studying the 
relation between magnetising force and induction during 


Fic. 1. 


Ро. 2, 


alternating-current. magnetisation, and its use for this purpose 
has been described on several occasions.* But on account of 
the practical importance of a knowledge of the permeability of 
iron under alternating forces, especially in view of the difference 
which appears to exist between the B-H curve obtained by 
alternating-current tests and that obtained by ballistic tests, 
other methods not involving the use of an oscillograph are also 
of interest. One such method, which the writers have tried 
and found satisfactory, involves the use of а wattmeter 1n con- 
junction with an auxiliary iron ring. The latter must be 


* See, for instance, D. K. Morris and J. K. Catterson-Smith (Journal 
Inst. Elec. Eng., XXXIII., p. 1019. 1904) ; Е. Wittman (E.T.Z., XXV. 
р. 885, 1904); J. T. Irwin ("Journal" Inst. Elec. Eng. XXXIV., р. 617» 
1907) ; С. Déguiane (** Phys. Ztschr.,” XI., p. 513, 1910); Е. Hirschauer 
(^ E.T.Z.," XXXII, p. 65, 1911). | 

+ There ar» some grounds for believing that the В-Н curve of iron 
deduced from alternating-current measurements lies slightly below that 
obtained by ballistic tests, although experimental evidence is conflicting 
as to the amount of the difference. 


437 


THE ELECTRICIAN, DECEMBER 22, 1911. 


— 
provided with primary and secondary windings, and its core 
must be thoroughly laminated to ensure that any losses set up 
in it by an alternating flux are wholly due to hysteresis. The 
wattmeter is connected up to this auxiliary ring so as to measure 
its core losses, wattmeter and ring together, when properly 
calibrated, forming either a maximum-flux meter or а maxi- 
mum-current meter, according to the way in which they are 
arranged relatively to the test-ring. 

The success of the wattmeter method rests upon the fact 
that the hyteresis loss in the auxiliary ring due to an alternating 
flux is, at a given frequency, determined solely by the maximum 
value of the induction during the cycle. This, it is true, does 
not hold with absolute generality, since the hyteresis loss 
depends to some extent on the wave-shape of the induction 
as well as on its maximum value. If, for example, the induc- 
tion during a half-period does not increase continuously from 
zero up to its maximum and thereafter decrease continuously 
to zero, but has two or more maxima as in Fig. 1, then the 
hysteresis loop is not simple but contains а number of sub- 
sidiary loops within it. In all such cases the hysteresis loss 
depends on the wave-shape as well as on the maximum in- 
duction. But if the induction during a half-period increases 
continuously from zero up to its maximum, and thereafter 
decreases continuously to zero, as in Fig. 2, then the hysteresis 
loop is simple and its area depends solely on the maximum 
induction.* р L 

In the method under consideration it is always possible to 
comply with the last-mentioned condition with respect to 
wave-shape, and, therefore, the wattmeter reading at a given 
frequency is a function solely of the maximum induction in the 
auxiliary ring. Further, the losses being entirely due to 
hysteresis, the wattmeter reading at a given maximum induc- 
tion 1$ proportional to the frequency. Thus we can write 


A.C. 
Supply 


Fic. 3. 


W= ng(B, 4.) or W/n=G(Byay.), where W is the watt meter read- 
ing, n the frequency, and ф some function of Bmax, which must 
be determined experimentally, as, for instance, by applying 
various sinusoidal E.M.F.s to the primary of the auxiliary ring, 
thereby setting up known sinusoidal fluxes in its core. The 
curve connecting B,,,, and W/n obtained from a preliminary 
experiment of this kind is the calibration curve of the watt- 
meter, and is the same for fluxes of any wave-shape fulfilling 
the conditions just stated. From this calibration curve we can 
read off the value of B,,,, in the auxiliary ring corresponding 
to any subsequently observed wattmeter reading. 

The wattmeter having been calibrated in this manner, let 
the primary of the auxiliary ring be connected to the secondary 
of the test-ring, as shown in Fig. 3, and let a truly sinusoidal 
alternating current be passed through the primary of the test- 
.ring. From the observed wattmeter reading and the known 
value of the frequency we can, by reference to the calibration 
curve, infer the value of Вах. in the auxiliary ring. But the 
flux in the auxiliary ring exactly follows the flux in the test- 
ring, being proportional to it at every instant so long as the 
resistances of the respective windings are sufficiently low. 
Hence Bmax. in the test-ring is proportional to B,,,, in the auxi- 
liary ring, and is therefore determined by the wattmeter reading. 
The corresponding Ни». in the test-ring is, of course, Imme- 
diately deducible from the ammeter reading, since the primary 
current 18 sinusoidal. | 

The use of a wattmeter in this way to measure B,,, 18 not 
recommended, however. For one thing it is difficult to keep 
the primary current truly sinusoidal. Nor 1s 1t easy to pro- 
portion the auxiliary and test-rings so that the ampere-turns 


* Sec М, G. Lloyd, “ Bureau of Standards,” Bul., V., pp. 381-411, 1909. 


on the secondary of the test-ring are small compared with the 
ampere-turns on the primary, and unless this is done Hye, 
cannot be directly deduced from the value of the primary 
current. The method which we have adopted and found most 
satisfactory is to employ the wattmeter, together with its 
auxiliary ring, аз а maximum-current meter instead of a 
maximum-flux meter. It isclear that if an alternating current 
of suitable wave-shape traverses the primary of the auxiliary 
ring, the reading W of the wattineter depends only on the 
frequency п and the maximum currevt Imar. It, may, there- 
fore, be represented by № —ny(T,,,) ог W/n-y(L,,,), Where у 
is а function which can be determined by passing measured 
sinusoidal currents of various strengths, and whose maximum 


Махітит Current =1тах. 
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values are therefore known, through the primary. The curve 


obtained by plotting Inn., against W/n, as m Fig. 4, is the cali- 
bration curve of the wattmeter, and by its aid we can, on any 
subsequent occasion, read off the value of I,,,, from the ob- 
served wattmeter reading, even when the current wave-form 
is distorted. 

The experiinental arrangements for determining a B-H 
curve by means of a wattmeter thus calibrated are shown in 
Fig. 5. The auxiliary ring and its wattmeter are connected 
in the primary circuit of the test-ring, with a voltmeter, pre- 
ferably, though not necessarily, of the electrostatic type, across 
the secondary. The voltage applied to the primary is supposed 
to be sinusoidal ; accordingly the secondary voltage V is also 
sinusoidal, and therefore B,,, = V x 10°/4:-44N,An where A 


Fic. 5. 


13 the sectional area of the test-ring and №, the number of turns 
on its secondary. From the observed wattmeter reading the 


maximum current Imay. is next deduced by help of the cali-, 


bration curve; whence H,,, —1:26 N Imax /L. where L is the 
mean length of the test-ring and N, the number of turns on its 
primary. | 

Compared with the arrangement of Fig. 3 this method роз- 
вевзев several advantages. In the first place a practically 
sinusoidal E.M.F. is easily obtainable. Under these conditions 
the magnetising current has a wave-shape of the general type 
shown in Fig. 2апа the resulting flux in the auxiliary ring there- 
fore increases continuously up to a maximum and afterwards 
decreases continuously to а minimum. It is thus safe to assume 
that the hysteresis loss in the auxiliary ring depends solely on 


MAX, 
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In the second place it is easy to adjust the relative pro- 
portions of the auxiliary and test-rings so that the total voltage- 
drop in the primary of the auxiliary ring is only a small fraction 
of the voltage applied to the primary of the test-ring. This 
precaution is necessary in order to make sure that the sinu- 
soidal E.M.F. developed by the generator gets through in an 
undistorted form to the terminals of the primary. 

In one of our experiments the test-ring consisted of a number 
of stampings of soft sheet iron 0-34 mm. thick and 17-5 cms. 
mean diameter built up to à total thickness of 2-3 cms., the 
whole weighing about 5-5 kilograms. Оп this core was wound 
a primary or magmetising coil of 440 turns. For the auxiliary 
ring about 400 grams of enamel-coated iron wire was used, the 
wire being of sufficiently small diameter (No. 34 8.W.G.) to 
ensure the absence of eddy currents. This wire was made up 
as а ring of З стз. mean diameter and furnished with primary 
and secondary windings each of 40 turns. 

With these rings connected up as in Fig. 5 the voltage-drop 
in the wattmeter was found to be negligible at ordinary fre- 
quencies, whilst that in the primary of the auxiliary ring never 
exceeded 1 per cent. of the voltage applied to the test-ring. 
In point of fact this drop was considerably less than it need 
have been, as a total voltage-drop amounting to several per 
cent. would not have seriously affected the wave-shape of the 
E.M.F. across the test-coil primary. Ап auxiliary ring con- 
taining more iron might thus have been used with the advan- 
tage of a proportionately increased loss, the loss in our ring 
being so small (0-02 watt) as to necessitate the employment of 
a sensitive reflecting wattmeter to measure tt. 
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In any case the method requires a fairly sensitive wattmeter, 
however, since the loss in the auxiliarv ring cannot very well 
be greatly increased without pushing the induction beyond the 
initial stage, and if this is done the resulting calibration curve 
has an inconveniently restricted range, a large change in the 
wattmeter reading corresponding to a small change of current. 
Fig. 4 shows the type of calibration curve obtained by working 
our auxiliary ring at various inductions not exceeding 800 lines 
рег sq. cm. The same curve, it may be explained, could be 
repeated again and again» without having recourse to 
demagnetisation. 

Results of a set of experiments made for the purpose of 
testing the accuracy of the wattmeter method are givea in 
Fig. 6. In this figure the points marked with a circle were 
obtained in the manner just described by applying to the 
primary of the test ring (Fig. 5) а progressively increased 
sinusoidal E.M.F. supplied by a 40-cycle rotary converter. 
The points marked with a cross were obtained in a precisely 
similar way, except that in the primary circuit an oscillograph 
took the place of the wattmeter and its auxiliary ring, the 
maximum current being deduced from the wave-trace thus 
found. Аз will be seen, the agreement is satisfactory, the 
two sets of points lying closely about the same curve, 
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COMMUTATOR CONSTRUCTION OF TURBO-DYNAMOS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Siz: In a Paper on “ Turbo-Generator Construction," re- 
cently read by Mr. В. J. Roberts at Manchester, a brief refe- 
rence was made to that form of turbo-dynamo commutator 
which consists in carrying the commutator from the outside 
by means of flexible steel dises attached to the end shrinking 
rings. Some doubt seems to exist as to the origin of this con- 
struction (the author's statement in this respect being incorrect), 
and hence the following particulars may be of interest :— 

This feature of design was got out by our Swiss house in the 
autumn of 1907 and duly patented in various countries, the 
German patent being dated Nov. 9, 1907, and the Enghsh 
patent July 11, 1908. Since 1908 this type of commutator 
has been standard with us (several machines at work in England 
are provided with it) and has completely fulfilled expectations. 

The advantages of this construction are, firstly, that 
the commutator can be effectively ventilated by cool air 
forced through it from end to end. and, secondly, that 
circumferential distortion is practically eliminated, as the steel 
membranes allow the commutator to expand longitudinally 
almost as it likes, The net result is that the commutation 
of the machines (with carbon brushes) is quite as good as that 
of the best high-speed engine-driven dynamos. 

So far we have found no disadvantages whatever from the 
above construction, but of course the greatest care has to be 
taken with the material and design of tlie flexible membranes. 

There is an old British patent relating to а commutator con- 
struction in which the commutator is carried from the outside 
by means of solid supports, but as far as we know our Swiss 
Company was the first to bring out and standardise a line of 
high-speed commutators embodying the principle of flexible 
connection to the driving shaft and the free internal air-way 
indicated above.—We are, &c. | 
Browy, Boveri & Co. (Lrp.) 
Westminster, Dec. 18. 


THE INDUCTANCE OF LINEAR CONDUCTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: The article by Messrs. Jolley & Burgess, which appeared 
in your issues of Nov. 24 to Dec. 8, is one of those very wel- 
come but rare contributions in which we get down to first prin- 
ciples, as we did in the discussion on Prof. Carl Hering’s * Pinch 
Phenomenon” a few years ago; and it generally turns out 
that the longer one studies the most elementary and. generally 
accepted electrical statement the more there is to learn. about 
it. Perhaps there are few worse traps than in the matter of 
inductance calculations, as so few of them are made from first 
principles; and, т fact, some of the most important cases, 
such as those connected with electrical oscillations and wire- 
less telegraphic measurements, are precisely those in which 
the formule are most indefinite. Quite a number of deter- 
minations of oscillation frequency, for example, have been 
made on the basis of the inductance of parallel wires, using the 
formula which, as the authors show, is only applicable to very 
long circuits, and serious errors have no doubt frequently been 
made in this way. Messrs. Jolley & Burgess's formule are not 
only of value in themselves, but their method of deriving them 
by direct integration is of great advantage in showing the 
physical meaning of their results, and it gets 1id entirely of 
that tiresome comp'ication—the gcometrical mean distance. 

. The conclusion which the authors have formed as to the 
inductance of a linear conductor, as calculated from Neumann’s 
formula, is quite in accordance with theory. If we apply the 


. ; ds ds’ cos € 

ordinary Neumann expression м- | | ne 
| 23 r 

tangular circuits disposed like the author's main circuit and 

search coil, it is obvious that the sides contribute nothing to 

the integral, as cose—0, while if the remote edges are at an 


infinite distance, r—oo. This shows that the application of 


to two rec- 
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this integral to the case of equal parallel conductors, as has been 
done by Prof. Fleming and others, 13 equivalent to summing the 
field enclosed between two planes normal to the two ends of the 
conductor, exactly as found by direct integration, and experi- 
mentallv, by the authors ; and that it leaves entirely out of 
account the field beyond those planes. In the case of a long 
conductor, these fields are not of great relative importance, but 
with short ones, as shown by the authors, the error pro- 
duced by neglecting them may be very serious. It should be 
mentioned in passing, however, that formula No. 12 given Бу 
them appears to be for three sides of the rectangle formed by 
the slide wires and bridge piece onlv, and that the completion 
of this rectangle at the open end would bring the coefficients 
of y up to those of x in the formula, making it :— 
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This result corresponds very closely with that given by Dr. 
Fleming in his ^^ Principles of Electric Wave Telegraphy " for 
the high-frequency inductance of a rectangular circuit as cal- 
culated by Neumann’s formula, as it should do. 

The difficulty as regards the inductance of a finite conductor 
is that such a conductor can never carry a current; without 
either being part of a complete conducting circuit, or having 
an equal displacement current in the surrounding medium. In 
the former case, which is that dealt with Messrs. Jolley & Bur- 
gess, the question arises as to how far it is legitimate to separate 
one portion of the circuit from the remainder. For example. 
if we consider the inertia of a ship as regards its starting and 
stopping, this depends not only upon its own mass, but on 
that of the surrounding water set in motion рун. When, how- 
ever, instead of a single vessel, we have a nuniber following one 
another, the motion of the water is the combined effect of the 
individua! boats, and it becomes to some extent a matter of 
convention as to the amount assigned to each. On the other 
hand, in the on!y practical case of a purely linear conductor, 
ie., that of oscillations in a rod or wireless antenna, both the 
inductance and capacity are co'nplicated by the distribution 
of th* current in the conductcr and of the displacement 
current, which, as Steinmetz Ваз pointed out in his " Tran- 
sient. Electric Phenomena and Oscillations,’ is а function 
of the frequency and the speed of wave propagation. The 
whole question is, therefore, а very complex one, and 
Messrs. Jolley & Burgess deserve our gratitude for calling 
our attention to it, as well as for their very useful experimental 
results in the case of conductors in armature slots.—I am. &c. 

Hampstead, Dec. 18. CHARLES V. DRYSDALE. 


CONDENSERS AND METAL FILAMENT LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : Your correspondent “J. W. B." raises some interesting 
points in connection with the use of condensers for incandes- 
cent lighting, and I should like to discuss one or two of them. 

The question of the damage due to “ overshoot ” on switching 
on 13 especially important in connection with public lighting 
where time switches are used, as some of these have a habit of 
switching on and off three or four times before settling down. 
The objection to the series system, of all lamps going out when 
one fails, is easily overcome by the adoption of a cheap auto- 
matie short-circuiting switch, which would not require a sub- 
stitutional resistance. Mr. Haydn Harrison has suggested the 
use of a cheap relay such as that fitted to the Nernst lamp. 

Besides the advantage of longer life due to a thicker filament 
and proiection from “ overshoot,” a higher efficiency can 
always be adopted for the lower voltage lamp, assuming the 
same percentage fall in candle-power. Putting this difference 
at the moderate figure of 0-1 watt per candle-power, a saving 
of 72 units per annum is obtained for each 200 c.p. lamp. 

Where the cost of energy is as much as 5d. per unit a large 
saving can be effected in the case of large candle-power units 
for outside shop lighting, amounting to about £1 per annum 
for each 200 c.p. lamp. 
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With regard to house lighting on the series system in the case 
of supply systems using an earthed return, I should like to 
point out that even with the maximum number of lamps 
switched on, provided the condenser is placed on the “live ” 
side, the greatest stress to earth on the wiring would be 80 volts 
(R.M.S.). This, however, has not anything like the same 
" breaking down” effect as the same pressure from а trans- 
former. Owing to the presence of the condenser, the pressure 
falls immediately a current flows through a partial fault and a 
film of dirt 13 almost sufficient to prevent a short circuit under 
these conditions. On the other hand, 1f such a fault. should 
occur on the wiring. it would be shown by the lamps between 
the fault and the earthed side failing to light up. From these 
considerations it 1s apparent that where cheaper types of wiring 
are adopted it is better to put the condenser on the " live ” side ; 
but where the wiring is designed for the full supply voltage the 
condenser may be put in the earthed side.—1 am, &c., 

London, Dec. 20. A. W. ASHTON. 


GERMAN PROGRESS, 
TO THE EDITOR OF THE ELECTRICIAN, 

Мк: I was absent from Europe for a good many years 
before the eighties, and therefore 4:4 not remember all the 
details concerning the invention of the basic process of steel 
making. I accept the statement of Mr. P. W. Snelus in your 
last issue. This invention greatly helped German trade, whose 
workers’ wages were then at a much lower rate, and are still 


at a rather lower rate than оцгз.—] am, &c., 
Ealing, Пес. 18. BENNETT FITCH. 


RESIDENCE TARIFFS. 


We give herewith an account of the discussion at the meeting 
of the Institution of Electrical Engineers last week when Mr. 
A. H. Seabrook read his Paper on the above subject. An 
abstract of this Paper was given in our last issue. 

Mr. E. T. Ветнувх-Мекклу was afraid that many members of the 
Institution were inclined to look with disfavour on a Paper on taritis, and 
even to regr rd the sibject as boring; on the other hand, those actively 
engaged in the supply and sale of energy felt that no subject was of more 
vital importance t» the supply industry, especially in view of the enor- 
mous development which they all aaticipated would shortly t ike расе 
as soon as a suitable tariff was available— in the use of electricity for 
what the author called ‘ other uses.” The author thought no tariff 
theoretically sound which did not differentiate between two sets of vari- 
able costs and which did not charge the consumer separately as to his 
standing costs and as to his running costs; but it seemed to him (the 
speaker) that it was equally certain that an unsound tariff would not 
become sound simply because it differentiated between these costs, and 
he wondered if the two-part charge of the “ telephone system ” did not 
constitute its only claim to soundness. The author had introduced 
anóther factor into his taritf-making., viz., that of expediency, which 
seemed to weigh more with him than the other and more theoretical 
factors. Briefly, in his telephone tariff the author put the standing 
charges on the lighting consumers and burdened them with the whole of 
the standing charges instead of allocating them over the demand made 
for all purposes, and considered it fair, or at any rate expedient, to base 
the fixed charge on àn arbitrary proportion of the total number of lamps 
‚ installed on the consumers! premises. To the speaker it seemed essential 

to assess the consumers on the basis of their actual demand, especially as 
the actual demand of many lighting consumers would certainly increase 
from, sav, 3 kw. to3 kw. or 4 kw. when they installed cooking apparatus. 
He would like to know how the author arrived at the cost of additional 
output and how he satisfied himself that it was remunerative to sell 
energv for other uses at a flat rat» of Id. per unit. Even with the high 
capital costs at Marvlebone the fixed rat? of £14 por kilowatt was too high 
t» charge larg» lighting consumers, but it was equally certain that to 
таке no charge whatever other than 14. per unit for supplv for heating 
and cooking apparatus, which might be used during peak load, or inde- 
pendently of the load factor, meant supplving these units at unde? cost, 
and such sales could only be regarded as remunerative so long as the de- 
mand for other us»s remained relatively small as compared with tho 
lighting demand. He had come to the conclusion, after looking at the 
author's essential features of an ideal residence tariff, that his telephone 
system complied with none of them. It certainly did not ensure a proper 
return from each consumer ; it was not as simple as possible, and it did 
not seem particularly cheap in application. But the fifth essential read : 
“ he (the consumer) should not be charged on any arbitrary assessment 
based on the amount of light which was considered necessary for his pur- 
pose." Why, this was just what his svstem did and what made it sə 
unfair. Even the name “ telephone system " could not be responsible 
for its measure of success, which was the result of the energetic selling 
* department which pushed it. Telephones were not s» generally used in 
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this country that the analogy to the message-rate system of charge was 
helpful. Nor did the telephone system seem very simple when one 
examined the sample forms given in the appendix. 
must be subjected to reminded one more than anything of the notorious 
" Form 4,” which had been consigned to the waste-paper basket! The 
speaker held no tariff could be considered an ideal tariff in which (1) the 
honesty of the consumer must be assumed, (2) which neglected the con- 
sumer's maximum demand at peak time or his total load factor in assess- 
ing him, (3) which rendered necessary details of his installation or the 
purposes for which his supply was used, and (4) which necessitated the 
invasion of his premises to examine his consuming devices, count his 
lamps or measure the area or cubic contents of his rooms. The author 
referred to an account of the Illinois Electrical Convention's Committee 
on Rates and to the fact that they finally took up and recommended the 
differential rate, it being the unanimous conclusion of all who had studied 
the subject of rate-making that rates, if equitable, must bear a definite 
relation to load factor. The author said rightly that ‘ In both countries 
the reason why tariffs on these principles made such little headway was 
the same, viz., the difficulty in applying those principles in the form of a 
simple tariff." But this was no reason why imperfect tariffs should be 
adopted. The very adoption of the '* Norwich system " and the “ tele- 
phone system " showed how eagerly a sound and simple tariff was sought 
after. А sound and simple tariff could be framed which possessed all 
and more than all the advantages of those systems and which would be 
suitable for every size and type of consumer and to every use to which 
electricity could be put, апа it was because he believed such a tariff would 
shortly be available that he ventured to criticise somewhat strongly the 
one the author had adopted. 

Мг, G. WILKINSON (Harrogate) said that there was a common impres- 
sion that the subject had been worn threadbare. The author apparently 
did not think so. and he agreed with him. The primary use of the Paper 
was to explain what the author called the telephone system. The only 
difference between that system and the one the speaker had in use was 
that the author got fat prices where he (the speaker) got thin ones. The 
author, in referring to current limiters, stated that it was better to use 
meters, quite losing sight of the fact that the limiter had no shunt losses, 
whereas the best meters had at least 2 watts loss in the shunt. which at 
ld. per unit meant 15. 24. per annum. Further on in the Paper the author 
again criticised the contract demand system, and set forth his objection 
that the originators of the system did not seem to mind if ** other uses " 
were barred, &c. Fhe limiter system was essentially a system which was 
applicable to small dwellings, and the ** other uses `` were fully met by the 
kitchen fire. The author seemed to think that by offering consumers 
the telephone system he was conferring а favour upon them. It was 
really the other way about, as the handsome sum of £14 per kilowatt was 
obtained in advance. The standing charge he had had for years was £9 
per kilowatt, and that not upon 70 per cent. of the connected load, but 
upon the actual reading of a demand indicator. Apparently the author 
put a great deal of trust and confidence in his consumers, and he had no 
check against the alteration of the lights or the candle-power of the 
lamps ; but, unfortunately, one could by no means be sure that every 
customer was honest. He also thought that the author ought to be very 
thankful to get а secondary charge of 1d. per unit after getting £14 per 
kilowatt as capital charges. Regarding “ other uses," with metal lamps 
it would be a large house which required 1 kw. for lighting; with the 
latest electric cooking stoves installed, the maximum demand for this 
purpose would be something like 6 kw. А house so equipped would 
certainly have some electric radiators, say at least three, and thus the 
house would make a demand for ** other uses " upon the supply autho- 
rities up to 9 kw., plus 1 kw. for lighting. "hustheauthor's policy would, 
unless modified, quickly lead to difficulty and loss. In the example cited, 
where the service meter and connections were put in to supply a maximum 
demand of 1 kw. for lighting, he might be called upon to supply an extra 
9 kw., which was altogether beyond the capacity of the service. They 
could only give “other uses " up to the capacity of their mains and 
services, and they would soon be brought to the time when the mains 
would be loaded and further heavy capital outlay on mains necessary. 
More plant would be necessary in the generating station. Would Mr. 
Seabrook tell them what he proposed to do when that time arrived ? He 
did not mean to say that the difficulty was one which could not be dealt 
with. It would be dealt with, but not on the lines on which they were 
going at present—/.c., by adopting the type of heaters and cookers on the 
market to-day. 

Mr. ARTHUR WRIGHT remarked that he had said all he wished to say on 
the subject years ago. In the old days it used to be very difficult to 
increase the load in Marylebone, but nowadays it was more difficult to get 
plant to meet it. It was therefore very difficult to criticise a system 
which had made a dead concern into a live one, and which had given proof 
of its tremendous abilities as a business getter. He agreed with the 
previous speaker that too much should not be left to the assessment 
officials. He thought it a little dangerous, as the system got larger, to 
allow officials to determine whether lamps were decorative or useful, 
as this, in his opinion, would lead to some abuses ; as a matter of fact, 
that was the real difficulty and objection to the basing of the standing 
charges on the installed capacity. Не noticed that the author had made 
no provision in his system for what was generally called а commercial 
discount on account of quantity consumed. Most of them realised that 
one of the greatest factors in reduction of cost had been and always would 
be the quantity of electricity taken or produced, but in the author's 
svstem, although applied chiefly to residential classes, there was no sign 
of a discount being given for large quantities. This form of discount, he 
thought, was absolutely necessary. When a consumer got below 1 kw. 
or 1 kw. it was a mistake to charge on the kilowatt-hour basis. It ought 


The inquisition one . 


to be somehow on a lamp and watt basis. It was really absurd to charge 
on the basis of units in a house where the total cost of producing the 
electricity consumed did not amount to 5 per cent. of the total cost of 
looking after that customer. He hoped the author would be able to 
devise some method of tackling this important class of small consumers, 
as it, in his opinion, constituted the great bulk of the business left to be 
dealt with by the supply authorities. 

Mr. С. А. BAKER criticised the Paper from the point of view of the 
consumer. In his official capacity he believed that he was the largest 
consumer of electricity in the world for lighting purposes ; the County 
Council in its public offices, fire stations, schools, stores, &c., consumed 
something like 2} million units per annum, of which 11 million units were 
purchased and the remainder generated. In purchasing the 13 million units 
they took supplies from 27 out of the 28 supply authorities in London, 
and came into contact with all the various tariff svstems. The author in 
his district had higher charges than any other district. They all knew 
that Mr. Seabrook had a very heavy millstone round his neck in the way 
of idle capital, the charges on the idle capital being about 2d. per unit on 
his present output. Therefore, if he sold electricity to one consumer at 
Id. per unit, whilst idle capital charges amounted to 2d., that odd 1d. 
had to be made up irrespective of works costs, and he thought it was put 
rather unfairly on the lighting consumer. He also thought the author 
laid too much stress on “expediency.” He got his £7, £8 or £14 for a house 
paid in advance—he actually got, so the Paper states, £25,000 that way— 
but if the consumer went away none of the money was returned. И that 
consumer had not used sufficient units to cover the sum paid at a rate not 
exceeding 8d. per unit, the consumer was entitled to the return of part of 
his money, because Parliament limited the price of supply to all consumers 
who wanted it at a maximum of 84. per unit. The author said that the 
" flat per kilowatt of maximum demand " system was not suitable for 
general purposes, That was so in this country where coal was consumed, 
but where water power was available such charges were common, and in 
many parts of Lombardy 16 c.p. lamps were supplied at about 15 franes 
per annum. Mr. Seabrook had got far too much light in his single-room 
tenement scheme, and was charging too much for it. He (the speaker) 
had worked out the price of the lamps which were given, and found that 
the average cost per annum was 378. It would be interesting to know 
how that compared with the cost of the long hour public lighting in the 
streets of Marylebone. Against the author's advocacy of expediency 
and the telephone system, he (the speaker) thought everything should be 
worked out on the fiat-rate svstem, based on the average figures gained 
during the many years’ experience now available. Insurance companies 
did their whole business on averages. The fact that the flat-rate system 
contained only one factor was an immense advantage, a system which 
contained two factors made it much more difficult for the consumer to 
effect economy. The flat-rate system was the one from the consumer's 
point of view most highly to be recommended. An important point for 
electricity supply authorities wanting to get business was to cut out all the 
objectionable clauses from their application forms. None of the rules 
put forward have ever received the Board of Trade sanction, and could 
not therefore be enforced, whilst they frightened away many people who 
would otherwise become consumers. The Glasgow svstem, requiring 
800 hours’ use of maximum demand, might be right for the North, but 
for London and the sunny South the 200 hours, аз in Stepney, was a much 
fairer figure. The telephone system necessitated inspection of the whole 
of consumers’ premises. This was а very objectionable feature. Mr. 
Seabrook had given an undertaking that the annual charge inffuture years 
would noc be increased ; it appeared exceptionally high already, and as 
16 c.p. high-voltage lamps were introduced the speaker thought that the 
annual charges would have to be materially reduced. 

Mr. W. К. Coorer did not understand how a station engineer could 
suggest that the subject of tariffs was not important. Selling was quite 
as important as efficiencies. He read а Paper three years ago on that 
subject, and advocated the employment of the Hopkinson system. He 
was glad to see that it was making headway, and there was no doubt that 
that system was the correct one. He did not understand how anybody 
could advocate the flat rate system at the present time. The author 
apparently objected strongly to а charge of so many units per quarter at 
a higher price, and regarded this method as essentially different from the 
telephone system, and as displaying а want of perception of the true basis 
of tariffs. He (Mr. Cooper) wished to point out thet whether the charge 
was made as a Jump sum or on, say, the first 100 units per quarter, it was 
still the Hopkinson system. The main thing was to.satisfy the consumer. 
Mr. Seabrook had an excellent eve to business, and was able t» demand 
money in advance of a year's supply, and to charge 10 per cent. extra if 
paid quarterly. Не (the speaker) was surprised that consumers did not 
ask for a 10 per cent. discount for money in advance instead of paying up 
so readily. Не was glad to see that Mr. Seabrook favoured expediency, 
and was willing to trust his consumers. It was better to run the risk of 
a small loss through dishonesty rather than not obtain the business. In 
conclusion, he wished to know how often did the author make an Inspec- 
tion in the case of the telephone system ? What happened if the con- 
sumer changed to metal lamps ? Did he then get a reduction, or did the 
author retain his annual charge ? With regard to John-street, why did 
the charge for living rooms and bedrooms show such a small difference ? 

Mr. А. Н. Букез argued that every tariff that had ever been prope 
was probably the best for some particular station. The tariff that shoul 
be adopted depended entirely on the nature of the district and the con- 
sumers, and also, of course, on the plant in the station (whether alter- 
nating or continuous current, &c.), so that a discussion ой tariffs was 
always interesting. Dealing with the flat rate, he held that that xdi 
was only permissible if electricity could be stored more cheaply than а 
present, and if there were no expenses outside the station. The Hop- 
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ог damage, which must be borne by the consumer, who must allow the 
company access to the premises for inspection or repairs. New lamps 
will be supplied by the company on easy terms when required.” 

. As to the result, taking onc street alone, in which there were 72 houses, 
the first main was laid in June of last year, and to-day over half those 
houses were supplied with electricity, and, what was more interesting, 
nearly all the consumers had had more lights installed, which showed 
what could be done in the мау of supplying small houses. They. were 
told that people would waste the light, but they did not find that so. 
Those people could not afford to pay for lamps, so the company assisted 
them in that respect, and they hired lamps at а charge of Is. for the life 
of a lamp; this meant that the company halved the cost of the lamp 
with the consumer. They had adopted a simple system of concentric 
wiring, Which had the advantage that only one inspection and test was 
required. The company paid 10s. a light all round for wiring. exclusive 
of the lamps, so that the cost of wiring was not excessive. The Board of 
Trade had now given permission in several districts to run concentric 
mains cleated to the fronts of the houses and to earth one pole on the con- 
sumcr's premises, and they were thus able to use concentric wiring 
without putting in a special transformer. This simplified the whole 
svstem, and as it could be adopted to new groups of consumers served by 
separate transformers even in existing areas, it opened up a wide field for 
the supply authorities. 

Mr. А. К. Scorr-MoNcRIEFF did not agree that the man who went away 
for six months should pay more than the man who lived in his housc all 
the year round. If he went away in the winter months surely he should 
pay less. He took it that if the author had two possible consumers, А 
and B, he went to A and secured him at a good paying rate, and then 
dumped the juice on B at a low rate because he was getting all the stand- 
ing charges out of A. That did not seem fair. A was the lighting con- 
sumer at Marylebone, B the “other user." At Marylebone the con- 
sumer was asked to pay in advance five-sixths of his total electricity bill 
for the year, which could not be done in the majority of districts. A 
selling point which the author did not bring out was that the consumer 
was told he would be charged for only 70 per cent., but that he would get 
100 per cent. He paid for it all the same. Не did not say that the tele- 
phone system was not a good one. There was no doubt a big field for it, 
and it was a question between having a system of this sort and double 
wiring. There was no doubt that for heating and cooking they must 
have a lower rate which could be met either by the telephone system or 
double wiring, and for the latter there was something to be said. He 
thought that in time they would come to a dead flat rate, and they were 
getting near it in industrial towns. With a capital expenditure of £50 
per kilowatt and a 28 per cent. load factor it was possible to supply every- 
one at ld. per unit. The author had put before them a few statistics, but 
there must be many others available if asked for by the Institution. 

Mr. Е. M. Lone (Norwich) said that the author had referred to tho 
Norwich system, for which he (the speaker) was responsible. There was 
no doubt that the system of primary and secondary charges was the right 
one for private houses, and he thought that the primary charge should be 
a fixed one for any particular house : once it was set he did not think 
that they should have to depend upon the honesty of the consumer or 
that the consumer should be liable to any penalties if he wanted to alter 
his lights. The more freedom they could give а consumer the better it 
would be. The figures given in the Paper as the basis of the primary 
charge in Marylebone had been referred to as very high; the figures were 
certainly very much higher than they were able to get at Norwich. 
Instead of £14 per kilowatt on 70 per cent. of connected lamps, equiva- 
lent to £9:8 on total connections, they only got something like £4 at Nore 
wich. They did very well on that, however, and the system was quite 
satisfactory to the consumers. 

Mr. J. А. B. Новягех (Harrow Electric Light & Power Co.) proposed 
to give a little information with regard to a tariff which the author dis- 
missed in one sentence. In the station with which he was connected they 
had a very large proportion of quite small consumers, and they found 
that а slot-meter tariff was in favour with them. In 1907, when he first 
went to Harrow, they had a total of 1,047 consumers, of whom 13 per 
cent. were supplied by slot-meters rated at 8d. per unit. The average 
annual revenue obtained from all their consumers, who were almost ex- 
clusively lighting consumers, was £8. 38. per annum. The slot-meters 
only brought in on the average 263. each per annum, which, of course, 
was not satisfactory. He then proposed an improvement to modify the 
slot-meter tariff. The meters remained as before, calibrated at 8d. per 
unit, but they offered a rebate of 1s. in 38. each quarter on certain simple 
conditions after the first 5s. had been paid, one condition being that the 
consumer let them have notice before he left the premises. In 1910 the 
slot-meter consumers numbered 26 per cent. of the total, and brought in 
an average revenue of 32s. 6d. each per annum. The tariff had several 
useful points, as previously when consumers left their premises they did not 
notify the supply authorities, and consequently only the ruins of the 
meter were found. The rebate, moreover, enabled them to collect any 
sum which might be due for lamps supplied, &c. In 1907 the slot-meters 


represented 2 per cent. of the total revenue and 1-38 per cent. of the total 
r cent. of the total revenue and nearly 5 per cent. 


kinson system waa, of course, theoretically the most perfect one of all; 
it was originally based on a fixed charge for the total number of lighta 
connected, and а small charge on the number of units. In 1908 his 
partner and he had the pleasure of reading & Paper on that subject, in 
which they put forward the suggestion that the maximum charge, 
instead of depending on the reading of an indicator which varied from 
quarter to quarter, should be based on a fixed charge set in advance. At 
the time thev were dealing more particularly with lighting stations in 
which the ‘ other uses " were not so much in evidence then, and were 
not nearly so important as in Marylebone, and thev therefore advocated 
that a limit indicator of some sort should be fixed which would indicate 
when the agreed demand had been exceeded. They stated, however, 
that, although thev recommended that a limit indicator should be used 
it was obvious that this could be dispensed with, and the contract demand 
settled by the station. That was exactly what the author had now done, 
but he called it the telephone system. In their Paper, however, they did 
not suggest that all “ other uses " should be charged at Id. per unit, 
whether these came on the peak load or not. lf on at the peak load any 
load should bear its proper proportion of the standing charges, because 
with a sufficient number of Id. units to swamp the lighting load it would 
be found necessary to put down additional plant to supply the 1d. units. 
The author met that difficulty in a most masterly and ingenious manner 
by compelling consumers to agree to make the whole of their lighting 
electrical before he let them have the above benefits. In the author's 
table of average results of the residence telephone svstem Бе noticed 
that the lighting watts installed were 589 and the '' other uses " watts 
1,090. It was probable that the load factor of the “ other uses " watts 
was better than that of the lighting, and therefore that the number of 
units used was greater than that for lighting. ‘Therefore, if the average 
price obtained was 4-58d. per unit, and the greater part were 14. units, 
that brought the price paid for lighting units to something like 18. per 
unit, which explained why he could afford to sell '' other use ” current at 
ld. per unit even on peakload. Hethought the system of relving, as the 
author did, on the good faith of the consumer was not likely to become 
very general. It was bound to be costly in supervision, because con- 
sumers would change their lights without the supply authority knowing, 
and would argue whether lights were '' decorative " or ordinary ones. 
None the less, he thought great credit was due to the author for the manner 
in which he had made the system a success in Marylebone and had induced 
fresh consumers to use electricity. For purely lighting loads he still 
believed that the contract demand system with a limit indicator was very 
hard to beat, as it was simple and encouraged the long-hour consumer. 
He admitted, however, that it was not so suited to a station like Marvle- 
bone, where the “other uses " were important, and he was inclined to 
think that in future they would hear a great deal more of the two-rate 
system of charge where one rate was charged during certain hours of the 
day and another rate at other times. The chief field which was now 
open to them was the small consumer, and the best tariff for these was a 
fixed charge depending on the number of lamps. The author had 
referred to the operations of the Fixed Price Light Co.. where the speaker 
and his partner had set themselves the problem as to whether it was 
possible to go into a district in London served by the most progressive 
gas company in England and prove that electricity could compete with 
каз. That was an experiment they had been trying for some little time. 
They took two areas, one in Bermondsey and one near Waterloo, both 
served by the South Metropolitan Gas Co., and they set to work to sec if, 
Бу arrangement with the London Electric Supply Corpn., electricity 
could compete with рах, It was not the cost of producing electricity, 
but the cost of dealing with the consumer that was the difficulty. Ob- 
viously, if they were going to put in an expensive service in a London 
street, to instal a meter and send in small bills, they could not compete. 
They decided that the way to do it was to approach the owner of property 
with the suggestion that they should wire the houses for their tenants 
if the owners would give them permission to run a small concentric wire 
along the fronts of the houses. They were thus able to put one service 
into а street and run wires along the outside of the houses at а cost on the 
average of ls. 34. per yard run, which compared very favourably with 
that of opening up а vard of street and putting in a main. They then put 
a simple service into the house, the cost, including testing the installation, 
fixing lamps and generally talking to the consumer, coming to something 
under 10s. a service. They did not put а long document before the con- 
sumer, nor did the latter have to enter into any definite agreement. They 
relied on the fact that, once installed, it would be found that electricity 
was cheaper than раз. The consumer was asked to sign the following 
document: “ I request you to provide the above-mentioned lights in 
accordance with the terms set out on thc other side, which I accept, and 
I will make the following payments to you weekly in advance." The 
terms mentioned were: “ The company is prepared to arrange for the 
lilting up of private houses for electric lighting, including the first lamps, 
and for the supply of electric current at an inclusive weekly rental of 
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cost could be effected where alternating current was available by instal- 


ling condensers either on single points where a low candle-power lamp waa 
sufficient, or with a number of points in series on one condenser. For 
small kitchens, bedrooms, ete., a 10 or 12 watt lamp was ample, and the 
use of а condenser enabled advantage to be taken of low-voltage lampa 
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“The light may be used as long as required on the condition that it is 
used reasonably and not wasted. The choice of the lamps shall be left to 
the company, who will in all cases, where possible, arrange so as to light 
each room with one lamp. ‘The company will arrange for keeping the 
installation in good order, free of charge, except in respect of breakages 
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which were more efficient, more robust and less in first cost than 200-volt 


lamps. Аз an example of the reduction in cost which could be effected: 


by using 5-watt lamps in the lavatories of the John-street Dwellings, the 
cost per annum for current could be reduced from £4. 4s. to £1. 18. per 
dozen lamps. Moreover, the cost of renewals would not be greater than 
for carbon filament lamps, since though the initial cost of the low voltage 
tungsten lamp was twice as great as thatof the carbon lamp, the life of the 
former was also about twice as great as that of the latter. Where power 
was likely to be used for other purposes besides lighting, a meter could be 
installed registering the total energy taken, and provided all the lighting 


was installed on the series system (in more than one group if the number ` 


of lamps was large) a tariff could be adopted which had the ad vantages of 
both the “ telephone " and the '* maximum demand " systems. Such a 
tariff would be similar to the telephone svstem in having a primary charge 
determined by the maximum demand ; but this, instead of being more ог 


less arbitrarily estimated, would be the actual maximum demand corres- . 


ponding to the condenser used. The rate of the primary charge would be 
fixed во as to cover the “ stand by “charges, and would amount to about 
1d. per unit for 400 hours per annum. The secondarv charge might be at 
Id. per unit and would cover running costs alone. Where applicable this 
tariff would have the following advantages over other methods :— 

(1) Though easily understood by the consumer, it could be made to 
agree with the actual cost of each particular case. (2) The consumer 
would be encouraged to keep within his assumed maximum demand, but 
а greater margin would be allowed than when a limiter was used. 
(3) The consumer would be encouraged to increase the number of lights 
installed, but could not increase his maximum demand without the 
Company’s knowledge. 


On the proposal being put to the meeting, it was decided to 
adjourn the discussion to a meeting to be held in January. . 


THE PHYSICAL SOCIETY'S ANNUAL EXHIBITION OF 
APPARATUS. 


The seventh annual exhibition of electrical, optical and other 
physical apparatus organised by the Physical Society of London wes 
held on Tuesday lest at the Imperia! College of Science, South Ken- 
sington. As in recent veers, the exhibition was open both in the 
afternoon and evening ; whilst the discourses on the present occasion 
were delivered by Prof. the Hon. В. J. Strutt, F.R.S., who took for 
his subject “ Electric Discharge and the Luminosity that Survives 
It." The experiments with which the discourses were illustrated 
were much appreciatcd. | 

The attendance was not so great es last year, whilst the number of 
firms exhibiting apparetus—namely, 33—was 2!so smeller than was 
the case а year ago, probably due to the fact that the exhibition 
followed so closely on the recent Elcetrice! Exhibition at Olympia, 
at which many mekers of scientific nd clcctrical instruments were 
represented. The interesting displey of new apparatus at Olympia 
(which was deseribed in detail in our issues of October 13th, 20th and 


27th) also detracted somewhat from the Physics! Society's exhibi- | 


tion, since menufacturers were naturally hendicepped in endezvour- 
ing to present & new disp'ey of instruments. Nevertheless, visitors 
to the exhibition on Tuesday lest found plenty to occupy their 
ettention. 

Messrs. GAMBRELL Bros. hed сп interesting displey., elthough the 
new pattern of wattmeter (A. E. Moore's) was not in e finished stato. 
In this instrument the current coil has бесп designed for heavy 
currents up to 1,000 emperes or s bove without intrcducing crrors 
due to skin effect or cddy currents. А few months ego Prof. Lee; 
described in г Pe per to the Physical Scciety г, new form cf stands. 
low resistance. This wes designed so es to fecilitate eir cooling, 
its mein feature being s slit in each mein termina! block, with the 
object of protecting the potentie! termina! from the effects of the 
mein current. Messrs. Gembrell showed one cf these new standard 
resistances, which have aroused considerable interest. 

The “ fool-proof " galvenometers of this firm have now become è 
recognised part of a laboratory equipment, end their popularity 18 
likely to be increased, since in the newest pattern, one of which was 
at the exhibition on Tuesday lest, the sensitiveness hes been increased 


to some 10 or 20 times that of the original instrument. This improve- - 


ment hes been possible by the use of a specially tough meterie! for 
the strip suspension. | "mn | 

Mention may also be made of the high sensibility moving coil 
galvanometer, in which the whole of the parts are visible, а glass front 
and back to the instrument rendering this possible. Dr. L. Lowndes' 
thermo-electric potentiometer and the new pattern of discharge key 
were also shown, but as these were only recently described in our 
columns in connection with the Olympia Exhibition, further re- 
ference is here unnecessary. 

Much interest was also taken in а large Wheatstone bridge which 
has been constructed for the Manchester Corporation. This is very 
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similar to one which was supplied to the National Physical Labora. 
tory, and its main feature, ep2rt from its size, is that each indi- 
vidua! coil of а group сап be put in series or parallel. "This facilitates 
the checking of the coils; for exemple, by putting the ten 1-ohm 
coils in parallel these can be checked against the units in the onc- 
tenth ohm group. Thus, by standerdising one coil, the remainder 
can easily be checked. 

Messrs. W..G. PYE & Co. confined themselves this year to exhibit- 
ing a number of instruments for laboratory work, meny of which 
were not electrical in character. We may, however, mention a 
Kohlrausch bridge of new design. the contacts of which are arranged 
underneath the board on the dial princip!e, so that there is no 
exposed metal to be corroded or plugs to be lost. This apparatus is 
fitted with two sets of termine!s, so that both an induction coil and 
telephone or gelvanometer may be used by simplvjoperating a ch*ngc- 
over switch. An accuracy of within 5 per cent. is obtainablo by the 
former method. Messrs. Pye otso exhibited an exemple of the rotary 
pattern potentiometer, which we deseribcd lest year, and a new 
strong design of pointer ge!vanometer specially made for students’ 
use, and entirely Jacking any but the most necessary fitments. Án 
interesting non-electrical apparatus is the cquipment for deter. 
mining viscosity, designed by Dr. G. F. C. Searle, F.R.S. It con. 
sists of & small hollow brass cylinder, within which vanes are mede to 
revolve in much the same way £s in Joules’ original apparatus for 
determining the mechanical! equivalent of heat, though in this ceso 
the weights are allowed to fell once only. the time of their travel 
being a measure of the viscosity of the liquid—e.g., treacle—em- 
ployed. Other apparatus exhibited on this stand were for the 
measurement of centrifuge! force, surface tension, Boyle's law and 
linear expansion. 

Messrs. C. F. CasELLA showed а number of instruments more par- 
ticularly connected with surveving and navigation work. These 
included transit. travellers and photo theodolites, a Reeves’ dis- 
tance finder-alidade, sextants, prismatic compasses, station, pointer 
end artificia! horizons, mountain barometers, hypsometers and 
dip circles, deep-sea thermometers, fog-signe! recorders апа теѓи 
indicators. 

À somewhst similar exhibit was to be fcund cn the stand of 
Messrs. NEGRETTI & ZaMBRA. It included examples of this well. 
known firm's stand2rd meteorological instruments, including an 
enemo-biograph for registering wind velocities, erd © new wind 
direction indicator. 

Messrs. CARL Zeiss showed 2 new projection app'ratus worked 
by а 5-amp?re arc lamp. This is designed for use with diz positives 
up to 9 em. by 12 cm., and the lemp gives sufficient light to cover a 
10 ft. screen. Any photogrephic objective from 15 em. focus up- 
wards can be used аз а projection lens. А similarly sized lamp is 
used in connection with a projection apparatus specially designed for 
experiments with polarised light and complementary colours. An 
aplanatic condenser is emp'oved. thus, it is cleimed, turning to full 
use the whole of the available light and obtaining a high illumination 
with a more than usually эта current consumption. 


Another interesting optica! exhibit wes to be found on the stend 
of Messrs. J. Н. DALLMEYER. This included г, set of epp2ratus 
showing the working of large prisms. When in a comp2retively 
rough state the layer of air between the prism's surface end thet of 
the proof piste сэп be measured by the interference bends which are 
seen through the latter. In the course of working very narrow bends 
cre first seen, and these are curved, showing that the fece is cylin- 
апіса or slightly spherical. By checking the feces of the prism 
гдгїпвї а pvir of such plates this curveture is greduelly removed, and 
consequently the bends increase in width unti! they extend right 
across the feces. This method cannot be emp'oycd until some 
accuracy in grinding has been reached, as it does not come into action 
until the leyer between the surfaces is less then , бе in.. and the 
fina! accuracy is attained only when this thickness is reduced to 
500000 in. The remainder of this exhibit consisted of photographic 
epparatus, including some new snepshot telephoto lenses, which 
work with great rapidity et apertures of //10, //6 and ]/4-5. Owing 
to the la:ge aperture focussing is just as easy as with an ordinary 
lens, the results being, however, obtained on a lerger sca!e. | 

Messrs. E. LEITZ showed apparatus connected with micrographic 
work, including а micro-metallograph for the visua! and photo- 
micro-graphic analysis of prepared: meta! specimens. All this appa- 
ratus was shown at work, and attracted e lerge audience. 

The $пдсА SYNDICATE showed а selection of scientific apparatus 
of moulded and blown transparent quartz glass, a materiel which 
under certain conditions possesses decided advantages over ordinary 
glass. 

Messrs. W. Suea & Co. showed a still water gas calorimeter 
designed by Mr. J. H. Coste. In this apparatus the рав is collecter, 
in а holder arranged on Mariotte's principle, from which it is deli- 
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vered at a fixed rate. 
indicztes thet Л, cubic ft. of ges is left in the holder. 
cient storer. 


corrugated copper tubos downwerds and out of the epparetus. 


surrounding @tmosphere. 
determined by the contact of its surface with a centre! point. 


пес of temp?reture for ordinary coe! gas is about ЗС. 


Messrs. TOWNSON & MERCER showed г, selection of gas enelysis 
appsratus for suiphuretted hydrogen гта carbon dioxide, and an 


apparatus for measuring the absolute expansion of liquids. 
[he most recent pattern of electric?! instrument on Messrs. А. 


GALLENKAMP & Co.'s stand wes e student's pyrometer designed for 


teaching the princip'es of thermo-electrie methcds of temperature 
measurement. This instrument is strongly made, and Ваз a renge 
up to 700°C. И is fitted with en arrangement so that a thermo- 
mter can be inserted zt the top for reading the temperature of the 
cold junction. This firm cre, we understand, et present conducting 
exhaustive rescerches in electric furnace design. the results of which 
they hope shortly to publish. These are especialy directed to the 
discovery of æ goed legging, which shell prevent ss far es possible 
eny escape of heet. Other apparatus on this stend included an 
optical bench with interchangeable fittings for experiments in 
re dient heat, a vocuum flesk calorimeter for the repid determinstion 
of the specific heats of mete!s and apparetus for showing the force of 


eontrection ond expension. | 
Мг. F. HARRISON GLEW showed some interesting app2ratus for 
experimenting in redio-ective work. Among these were radio- 


ective spira's designed for demonstrating tho effects of ionis~tion, 
&c., at lectures. They consist cssentic!ly of а spire! of copper wire 
permznent!y coated with radium. When connected to è gold lef 
electroscups such & spire! is ez psb!e of absorbing electricity from 2 
chergcd ionised body severe! fect distent, the cherge being shown on 


Another exhibit, Glew's actinium lemp. has been 


the eleetroscopo. 
It con- 


designed for meking visible the гер Чеелу of emanation. 
sists of & wide glass tube et the bottom end of which is fitted a 
rubber Б. Above this is placed some actinium 97 Е enclosed between 
two bells of cotton wool, and above this ogein is some zine sulphide. 
On squeezing the bulb the emenztion is blown on to the zine sulphide, 
and the rz pid decay of the actinium emenation, whose helf period is 
4 seconds, cen then essily be seen on the zine sulphide in а darkened 
Deomonstretions with pure redium bromide апа meso- 


sud -4 


(To be continued.) | 


room. 
thorium were 2150 given. 


BOOES RÉCEIVED. 


[Coptes of the andermentioned works can be had from The Blectrictan office, post free 
(unless otherwise stated), on receipt of published price, adding Sd. for books publisted 
under 3s., and & per ont. for books published nett, Add 10 per cent. for abroad or for 


foreign books.) 


“The Rubber Inquiry.” (The Official Report of the Proceedings of 


the Interaational Rubber Congress. London, 1911.) Edited by Dr. 
Joseph Torrey and А. Staines Manders. (London, 1911: International 
Rubber & Allied Trades Exhibition, Ltd.) 15s. 6d. net. 

" Mathematical апа Physical Papers.” Vol. VL—Voltaie Theory, 
Radioactivity, Electrions, Navigation and Tides, Miscellaneous. By Sir 
William Thomson, Baron Kelvin. 
annotations by Sir Joseph Larmor. 
University Press.) 10s. 

“Tne Induction Motor." By Benj. Е. Bailey. 
McGraw-Hill Book Co.) 10s. 6d. net. 

How to do Business by Lotter and Advertising.” Ву Sherwin Cody. 
(London. 1911 : Constable & Co.) 5s. net. 

"Seiene? Abstracts.” Vol XIV., piri IL, No. 167. 
Physics. Section B.—Electrical Engineering. Each part Is. 6d. post 


(Cambridge, 1911: Cambridge 


(New York, 1911. 


Section A.— 


free. 
“ Proceedings of the Cambridge Philosophical Society," Vol. XVI. 


Parts ПІ. and IV. (Cambridge, 1911: Cambridge University Press.) 
2s, tid. each part. 

'" Universal Methods for Computing the Speed of a Telegraphic Mes- 
sage sent by Automatic Transmitter or Hand-Key.” By J. Rymer- 


Jones, 4s. net. 
“ Wechselstromverauche." By Dr. Anton Lampa. (Braunschweig, 
1911: Friedr. Vieweg & Sohn.) M5; (bound in cloth, M5.80.) 
" Dynamo and Motor Attendants and th»ir Machines." By Frank 
Broadbent. 6thedition. (London, 1911 : S. Rentell & Co.) 18. 6d. net. 


It is then burnt in a porcelsin burner, which 
ean be swung under the calorimeter vessel at the moment when the 
contect of the surfac^ of the confining water with a centra! pointer 
The calori- 

meter vessel holds ebout 2 litres of water, and is fitted with en effi- 
The ges burns in г centre! combustion chember of 
corrugeted copper tubing. the preducts of combustion then p»ssing 
upwards into an ove! copper box, and thence through two flattened 
An 

gir specs 82pzretos the calorimeter vessel from e berge copper water. 


jacket which reduces th» effect du? to changes of temp?reture in the 
The volume cf water to be heetcd is 
The 


Arranged and revised with brief 
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PARLIAMENTARY INTELLIGENCE. 
ELECTRIC SUPPLY COMPANIES' ACCOUNTS, 


In the House of Commons on Friday, Mr. Grant asked the President 
of the Board of Trade whether the Board insisted upon the appointment 
of separate auditors to audit the accounts of electrie lighting companies 
(pursuant to the Electric Light) Acts) and refused to appoint as their 
auditors under the Acts the auditors appointed by the companies, and 
whether he was aware that such double audits entail double ex pense 
upon the companies concerned. who, in many cases, would be prepared to 
appoint the auditors selected by the Board. 

In reply. Mr. S. Buxton said: The answer to the first part of the 
question is in the affirmative. lam aware that double audits entail some 
extra, although not necessarily double, expense on the companies con- 
cerned ; but, in view of the special ohjects of the Government audit, 1 
consider that it should he conducted by an auditor who is quite inde- 


pendent of the shareholders, 
TELEPHONE TRANSFER AND LOCAL RATES, 


‚ In reply to questions in the House of Commons last week the Post- 
maxster-General (Mr. Н. SaMv EL) stated that he could not vet make а deti- 
nite statement as to the form the proposed Government contribution in 
lieu of rates оп property. transferred from the National Telephone Co. 
would take, and on what basis it would be calculated. Је had been neces- 
sary to obtain certain returns of assessments from the National Co., and 
as those were only just available they will require examination before а 
decision could be arrived at. 

In reply to another question, Mr. McKinnon Woop (Financial Secre- 
tary to the Treasury) stated that there was'no provision in any agreement 
with the National Telephone Co. whereby the Company made themselves 
liable for any payment of rates beyond the 31st inst. From Jan. 1 а con- 
tribution in lieu of rates would be made bv the Government on the build- 
ings and plant to be acquired from the Company, but the exact. basis of 
that contribution had not. vet. been decided. Contributions in lieu of 
rates had been and were being paid in respect of the telephone trunk lines 
acquired from the Company т 1895: but no contributions were та in 
respect of trunk lines extended or erected by the Postmaster-General sino? 


that date. 


New Acts of Parliament.—''a^ Royal Asseni to th» tollowing Acta 
was read оп Dee. 16: National Insurance, Merchandise Marks, Tele- 


graph (Construction) Pacitie Cable, Coal Mines, telephone Transfer 
(Amendment), Belfast Corporation. 


LEGAL INTELLIGENCE. 


а 


 Cavehill and Whitewell Tramway Arbitration. 
On Friday the arbitrator (Mr. L. Macassey) in the arbitration proceed- 


ings between Belfast Corporation and the Cavehill & Whitewell Tramway 


Co.. sat to reconsider his award. 
The Cavehill & Whitewell Tramway Co. were represented by Mr. Е. 


Honoratus Lloyd, K.C., and Мг. С. С. Hutchison, K.C.; and Belfast 
Corporation by Mr. Balfour Browne, K.C., and Мг. W. М. M‘Grath, К.С. 
Mr. BALFour Browne, K.C., contended that the only evidence of the 
value of the tramways was the evidence he had put before the arbitrator 
at the previous arbitration. ‘he company’s evidence was built up. and 
they had put down £20,000 for the perpetual rights, which was not 
valuing the undertaking as a going concern. He interpreted the order of 
the Court of Appeal to mean that the arbitrator had not made his award 
on the basis that the undertaking was to be valued as a going concern 


nnd that he was to do so. 


Mr. Lrovp, K.C., said the arbitrator had to consider all the circum- 
He ventured to suggest that the Court of Appeal had adopted 
that view. To say that they could not take the Corporation's offer of 
£60,000 into consideration was ludicrous. Тае fact was the Corporation 
came to the conclusion that £60,000 was the fair value cf the undertaking 


and agreed to pay it. 
The Arbitrator intimated that h^ would not take long to make hig 


stances. 


Tree- 


National Telephone Co.'s Debentures. 

Before Mr. Justice Joyce, on Friday last. Mr. YOUNGER mentioned tke 
action which has been brought Бу Lord Avebury against the National 
Telephone Co. Counsel said he had а motion in the matter, but he pro- 
posed to save it and take liberty to amend his notice of motion and the 
writ. It involved a question of the construction of the debenture trust 
deed and of the agreement between the company and the Postmaster- 
General. The question was, whether in the events that had happened 
and on th» true construction of the deed, the holders of the debenture 
stock were entitled to a certain premium—in fact, whether the stock was 
redeemable at 103 or at par. 


His Lordship gave leave to amend. | 
Tho matter was mentioned to his lordship again on Wednesday, when 


Mr. Younger. K.C., said the motion was brought by Lord Avebury and 
Lord Wolverhampton, as trustees for two sets of holders of debenture 
stock of the company, and the object was to obtain th» decision of the 
Court on the construction of the trust deed, and an arrangement made 
between the company and the Postmaster-General. Tiere was а ques- 


award. 
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tion as to what was the actual property comprised in the sale. There was | franchises, powers, rights and privileges thereunder. By a subsequent 


no difficulty about the facts. "UN 
The motion was allowed to stand over, and the trial ordered to be fixed 
at an early date next sittings. 


Sunderland Forge & Engineering Co, v. Antrim Iron Ore Co, 


Оп Friday Mr. Justice Bray heard this action for damages alleged to 
have been caused by defendants' negligence when carrying dynamos 
for plaintiffs by sea by the ss. “ Glendun " from Newcastle to Belfast. 
Defendants denied negligence and liability. Мг. Geo. Wallace, K.C., 
and Mr. D. C. Leck were for plaintiffs, and Mr. Bailhache, K.C., and Mr. 
Raeburn for defendants. 

Mr. WALLACE said that on Dec. 21, 1910, defendants received from 
plaintiffs some dynamos in good order and condition, which were to be 
carried to Belfast and delivered there. There was no written contract, 
but th^ parties were in the habit of doing business together, and defen- 
dants sent notice to plaintiffs when their ships were sailing. The goods 
were sent over from Sunderland to Newcastle in three lorries, one dynamo 
on each, and were put on the quay alongside the ship. When the goods 
arrived at Belfast they were found to be seriously damaged by water. 
The fact was the ship was full up with pig iron. and there was no room 
for the dynamos in the hold. Thereupon the captain, after consulting 
Mr. Thompson (defendants! agent), packed them on the deck. Оп the 
voyage there was a heavy gale, and the sea running over the deck broke 
open the covers which were put on plaintiffs! goods, and so damaged 
them. There would be no question as to the amount of the damage. which 
it was arranged should be ascertained. The only question was whether 
defendants were liable for the damage done. The defendants had set 
up the defence that the goods were shipped on certain conditions on the 
invoices, but that would not help them. It was obviously improper for 
defendants to ship goods in this way, asit prevented insurance. 

Mr. Marr. one of plaintiffs! directors, gave evidence that he never 
agreed with the invoice conditions, but no evidence was called for 
defendants. 

Mr. Justice BRAY, in giving judgment, said the only evidence he had 
had beyond that of plaintiffs was the evidence of certain documents. 
There was no written contract, but invoices were rendered, on the face 
of which there were conditions. Mr. Marr said he never looked at these 
conditions. and that he (the judge) found to be true. Notice was given 
by plaintiffs to defendants that they proposed to send certain clectric 
machinery for shipment to Belfast. He had no evidence to show that 
plaintiffs misled defendants as to the nature of the machinery. It was 
machinery which he should think anyone who saw it would infer that it 
was dangerous to put on deck. It was complicated machinery which 
would be likely to be injured by being put on deck. The captain seemed 
to have realised that, because he saw defendants! agent, Mr. Thompson. 
who evidently decided to take the risk of sending it. Defendants’ reply 
to the action was that the conditions on the invoice formed part of the 
contract, and that under those conditions defendants were exempt. He 
found that defendants' agent did not think that plaintiffs had agreed 
that defendants should have no responsibility for carrying the goods on 
deck as they were carried. Everyone knew that there was more risk in 
carrying goods on deck than in the holds. Не found, therefore, that 
plaintiffs never agreed to be bound by the conditions. Не had no 
evidence to show that the person who decided to put the goods on deck 
was not the agent of defendant company, and there would, therefore, 
be judgment for plaintiffs, the amount to be agreed by the parties. 


Winnipeg Electric Railway Co. v. City of Winnipeg and 
City of Winnipeg v. Winnipeg Electric Railway Co. 


These two appeals to the Judicial Committee of the Privy Council 
arose out of a judgment by the Court of Appeal for Manitoba. The first 
appeal related to the rights of the appellants to erect and maintain poles 
and wires on the streets in the City of Winnipeg for the transmission of 
electric energy for any purpose other than for their street railway, the 
judgment being in favour of the contention put forward on behalf of th» 
City as the highway authority that the erection of the same was ultra 
vires, on the ground that consent had not been first obtained. The 
second appeal, that by City of Winnipeg, against the same judgment 
was to have it declared that electric railway had been guilty of a breach 
of one of the City by-laws so as to forfeit the privilege of constructing and 
working their electric railway along the streets of the City. 

In each appeal Mr. Danckwerts, K.C., Mr. Nesbitt, K.C., and Mr. 
Munro, K.C., and Mr. Geoffrey Lawrence, instructed by Messrs. Blake 
and Redfern, appeared for the railway company; while Sir Robert 
Finlay, K.C., Mr. Rowlatt and Mr. T. A. Hunt, instructed by Messrs. 
Armitage, Chapple and Macnaghten, were for the City. 

The City of Winnipeg under their charter are the highway authority 
for the City, with the liability to keep the highways in repair and in de- 
fault they were to be subject to any punishment provided by law and be 
civilly responsible for all damages sustained by any person by reason of 
such default. On Feb. 1, 1892, the City passed a by-law (No. 593) pur- 
porting to confer upon two persons, James Ross and William Mackenzie, 
certain exclusive rights and privileges in connection with the construction 
and operation of lines of street railway in the City of Winnipeg but making 
the enjoyments of such rights and privileges conditional upon the per- 
formance of certain conditions therein contained. By this by-law all 
obligations and penalties impossed upon Ross and Mackenzie were made 
conditional upon the by-law being ratified and confirmed by the Legis- 
lature of Manitoba. In 1892, Ross and Mackenzie and certain others 
were constituted a body corporate under the name of the Winnipeg 
Electric Street Railway Co., with authority to exercise all the powers, &c., 
set forth in the by-law No. 543 as if the by-law had been enacted by the 
Legislature and the company had thereby become entitled to all the 


statute the Winnipeg Electric Strect Railway Co. acquired powers to 
amalgamate with any other company, authorised to operate in street 
railways. In 1904 the Electric Railway Co. amalgamated with a com- 
pany (promoted by Mackenzie and others), called the Winnipeg General 
Power Co., then supplying electric energy from a power house erected on 
Assiniboine-avenue, Winnipeg. Subsequently they supplied energy for 
the electric railway from another power station at Lac du Bonnet, an 
extension of the Winnipeg River, distant about 70 miles north-west from 
the City of Winnipeg and had expended a large sum of money for that 
purpose. The City of Winnipeg warned the company against introducing 
electricity developed at Lae du Bonnet on the ground that they had no 
right under their contract with the City authority to make use of any 
electric power for their street railway system except such as was deve- 
loped within the limits of the City, and, further, that the company, by 
failing to fulfil the terms of the by-law, ceased to be entitled to the pri- 
vileges conferred thereby. The Court of first instance held that the 
supplying energy from Lac du Bonnet was a breach of the contract with 
the City, for which damages might be recovered, but that the right of the 
City to prevent the continued operation of the street railway by that 
means had been lost by waiver. The Court of Appeal held that the works 
at Lac du Bonnet were not a power station as defined by {һе contract, and 
that the company had lost the rights conferred upon them to operate the 
street railway in Winnipeg. Hence the appeal. 

The arguments were heard before the Lord Chancellor and Lords 
Macnaghten, Atkinson. Shaw and Robson, on three consecutive days, 
and on Dec. 20 their lordships reserved judgment, intimating that the 
matter was one not only of difficulty but of great importance to the 
parties on account of the very large sums involved. 


Е ИТ тете ини ЧЕ oe GM СТЫ 


Presentations.—On Friday last Mr. А. В. Fearnley, manager of the 
Sheffield Corporation tramways, was presented with an inlaid writing 
bureau, set of bookcases and bronze electric lamp, and a pendant 
for Mrs. Fearnley. The presentation was made in recognition of his 
services as hon. secretary and treasurer of the Municipal Tramways 
Association, positions which he resigned recently. | 

The president of the association (Mr. H. E. Bra1N). who presided, re- 
ferred to the growth of the association and of municipal tramways under- 
takings during Mr. Fearnley's period of office. The capital expenditure 
represented in the municipal undertakings had risen from £36,000,000 to 
£48,500,000, and the route mileage from 1.452 to 1,673. Mr. Fearnley 
had placed his profession under a debt to him, as he regarded it a 
duty to render it every possible assistance, and with what success he had 
done that every municipal tramway officer could bear testimony. 
One of the greatest achievements of the association. during Mr. 
Fearnley's secretaryship was the compilation of the exhaustive brakes 
report, which from the point of view of public safety, as well as their own 
interest, was one of the most important works ever undertaken, and in 
which Mr. Fearnley played a very prominent part. Не also referred to 
their investigations into the corrugation of tram rails and their successful 
fight on behalf of trading undertakings. 

The Lord Mayor (Councillor A. J. HonsoN) associated himself with the 
references to Мг. Fearnley's capability, and said perhaps the best testi- 
mony he could give was that throughout his long public and business 
carcer in the city he had never heard one word of complaint against the 
Sheffield tramways undertaking. He was delighted to find that an es- 
teemed official of the Sheffield Corporation should be so honoured by 
his professional colleagues. 

Sir Мм. CLEGG, chairman of the Tramways Committee, said Mr. 
Fearnley's marked abilities were appreciated by the members of the com- 
mittee, while with the men he was a persona grata, and maintained dis- 
cipline with the kindliest possible consideration. 

Mr. А. Baker (Birmingham), Mr. Н. Mozley (Burnley). Mr. J. M. 
M'Elroy (Manchester), Mr. J. Aldworth (Nottingham) and Mr. C. J. 
Spencer (Bradford) also added their testimonv. 

Mr. FEARNLEY, after acknowledging his appreciation of the gifts, 
alluded to the increasing activities and responsibilities of the association. 
Municipalities were now responsible for two-thirds of the total capital 
expenditure on tramways in the country, and they were still spending 
money at the rate of £2,000,000 per annum. There were considerable 
extensions taking place at present. The largest private tramway con- 
cern in the country had just handed over its best lines to the second 
largest municipality in the kingdom, and was offering to sell the re- 
mainder of its undertaking before the expiration of the lease. Another 
large undertaking was negotiating for transfer to the London County 
Council, and in a couple of years the only remaining provincial company 
of any note would hand over its undertaking to Bristol Corporation. 
In a short time all the leading undertakings would be in the hands of the 
municipalities, and it was admitted that English municipal management 
could “ give points " to the Americans. They had also to give considera- 
tion to the new system of traction, which promised to simplify many of 
their most pressing problems in regard to sparsely populated districts, 
and facilitate the dealing with parcels traffic in the streets. They had no 
difficulty with the Board of Trade, and the only department from which 
they might expect a more reasonable attitude was the G.P.O. The prob- 
lems of the congestion of traffic in city streets was one of increasing 
anxiety, and in the matter of fares the action of Glasgow Corporation in 
effecting such sweeping reductions as to provide a ride of a mile and а half 
for а halfpenny was likely to result in changes in tramway finance. 

Mr. E. O. Kieffer, works manager at Stafford of Siemens Bros. 
Dynamo Works (Ltd.), was on Dec. 15 presented by the employés 
with а piano, on his marriage. 
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COMMERCIAL AND INDUSTRIAL SECTION, 


MUNICIPAL, FOREIGN & GENERAL NOTES. . believed owing to the accidental dropping of a match or other light. 
The damage is estimated at £1.800. 


BRITISH NOTES. 

Abingdon.—The Council have decided to apply for а provisiona! 
electric lighting ord»r. 

Aylesbury.— Last week the Urban Council resolved, without com- 
mitting itself to all the details. to adopt the electricity supply scheme 
set out in Mr. Philip Dawson's report of the 7th inst., to apply to the 
Board of Trade for a provisional electric lighting order. 

Baildon.— Negotiations are proceeding between the District 
Council апа Bradford Tramways Committee in regard to the exten- 
sion of th» Bradford tramway service to the district. Two schemes 
have been put forward. Under the first Baildon Council would 
obtain Parliamentary powers and lease the line to Bradford, and 
under the second Bradford Corporation would construct the line and 


find the capital. 

Bermondsey (London).—Since Jan. 1 last consumers representing 
а demand of 570 kw. have been connected, and negotiations are pro- 
ceeding for another 288 kw. 

At the end of July 101.096 more units had been generated than for the 
corresponding period of 1910, being equal to an increase of 8 per cent. 
Owing to the late strike. however, all this lead had been lost, as the total 
units generated up to the end of November only amounted to 2.834,16]. 
as against 2.910.810. For the quarter ended December, 1910. owing to a 
breakdown on their own plant, Messrs. Spillers & Baker had taken 102,20] 
units from the undertaking. During the same quarter the dock com- 
pany and Messra. Peek, Froan & Co. took 63,598 and 74,000 units respec- 
tively. Had it not been for the strike the Council's output would have 
shown an increase over last year, notwithstanding the loss of these three 
consumers, whose demand amounted to 390 kw. 

Bradford. —The Tramways Committee recommend the Council to 
authorise the extension of the tramway;system from Wyke to Bailiff 
Bridge (a distance of about 17 miles). where the Bradford system 
would be linked up to the Halifax Tramways. 

Dewsbury.—On Mondy the Council resolved to apply for a 
provisional order to authorise the coastruction of a tramway from 
Halifax-road, along Willans-road to Staincliffe-road, as far as the 


borough boundary. 
Dorchester.—The Council have assented to the application of 
Messrs, J. & W. Purves for a provisional electric lighting order. 


East Ham.—The seale of charges for the supply of current for 
power his been amended so as to provide that. when the total con- 
sumption exceeds 1.000 units per quarter the charge will be 134. per 


unit. 
The Council will let on hire and maintain flame arc lamps at in- 


clusive rates from £6. 103. per annum. 

Electrical Apparatus Approved by Board of Trade.—The Board of 
Trade hive approved the construction and patterns of the ‘‘ Gun- 
fire " Time Switch (Н. 15.376). deposited with the Board of Trade by 
the British. Foreign & Colonial Automatic Light Controlling Co. 
(Ltd.). and the Continuous Current Ampere-Hour Meter Type E.C. 
(No. 15.535), deposited by the Electrical Co. (Ltd.). 


Empire Trade and Finance. — Ап interesting series of addresses оп 
the trade, industry and finance of the British Empire will be delivered 
early in th» New Year by Mr. Ben Н. Morgan at the London School 
of Economies (University of London). 

The first address will be given on Jan. 24, and the subject will be 
Problems of Empire." It will deal with the growing interdependence 
of the various parts, and the consequent need of co-ordinntion in statistics, 
patent hws, company laws, shipping regulations, &c. Five further 
addresses will be delivered fortnightly from the date mentioned, and will 
respectively deal with the material development of * Canada and New- 
foundland," ** Australia and New Zealand,” “South Africa," “ India 
and the Crown Colonies,” and the “ Empire's Resources," and will be 
open to men having business relations with the Empire overseas as well 
as to the students of the school. 

Fatality.—On Friday last Alex. M'Donald, an electrician. was 
found dead at the foot of a ladder from which he had fallen in the 
Rub-station at East Wemyas of the Fife Electrical Power & Light Co. 
M'Donald had in some way or other come in contact with a live wire 
and had received a fatal shock. He was about 30 years of age and 


a native of Inverness. 


Fire.—We are informed that the fire at Topsham electricity works 


last week originated in the store at the top of the building, it is 


Fulham (London).—Th Electricity and Lighting Committee have 
decided to modify their аге lamp rental scheme. 

Instead of £8. 169. per lamp per annum for a minimum consumption of 
NOO hours, with an additional charge of 21d. per hour above the minimum 
number, the figure will be £5. 10s. for 500 hours, with an additional charge 
of 2d. for every hour in excess of the 500. Alternatively, consumers may 
elect to pay a fixed charge per lamp per annum, such charge to be arrived 


| at on the basis of the £5. 10s. for a minimum of 500 hours, and 2d. per 


hour afterwards, according to the total lighting hours per annum, caleu- 
lated upon the recognised business hours of premises. 

The committee have also decided to introduce a scheme similar to that 
in operation in Hammersmith for outside shop lighting—viz., to supply, 
fix and maintain one lantern for two, three or four lights, including wiring 
for same, at an annual charge of 16s. 94., 20s.. and 258. respectively. 


Glasgow.—The electricity department have decided to erect 10 arc 
lamps round Richmond Park pond for lighting the pond at such times 
during the winter months as it may be available for skating. 

The manager of the tramwavs department (Mr. Jas. Dalrymple) lec- 
tured at Govan on the 13th inst. on " The Glasgow Tramway System," 
and referred to the introduction of the extended half.penny stage. 
Some months ago, he said, he had prophesied that the concession would 
mean a loss of about £130,000 a year, provided the average number of 
passengers remained the same. The average number of passengers 
showed an increase of 80,000 passengers per day. which would mean 
about 30,000,000 additional passengers in the year. Making allowance 
for that. increase, he was afraid that the loss per annum. compared with 

revious years, would be between £60.000 and £70,000. One of the 
ongest stages under the new half-penny fare was in Govan, where a 
distance of 1} miles could be travelled for а half- penny. 

For the week ended Dec. 16 (the first week of the double halfpenny 
stage ex periment) 5,499,788 passengers were carried (against 4,528,789 in 
the corresponding week of 1910). and the halfpenny fares increased to 
3.336.366 from 1.297.007. The total receipts were £17,582. Los. against 
£17,876. 163. 54.; the passengers per car-mile were 12°95 (against 16787) 
and the revenue 07774. (against 0.954.). 

Glengarnock.— At a special meeting of the Northern District 
Committee of Ayrshire County Council last week it was decided to 
form a special lighting district at Glengarnock. Electric current 
will be supplied by the Glengarnock Iron & Steel Co. for public 


lighting for 10 years at £50 per annum. 


Hampstead (London).— At the meeting of the Council on Thursday 
last week the Lighting Committee presented a report on the question 
of the cost of converting the street lamps from gas to electricity. Ая 
reporters were not sdmitted during the discussion on the report it 
is somewhat difficult to get et the true facts of the case. 

About two years ago the Council undertook the conversion of 2.229 
lamps at an estimated cost of £15,072. The work has taken two years 
to complete. and it has now been found that 2,359 lamps were converted 
and that the actual cost was £25,397, or over £10,300 above the estimate. 
and at the last meeting of the Council the Committees. report was dis- 
cussed in private for over three hours. In the report of the Committee 
it was stated that there was no allegation of corruption on the part of the 
officials concerned: on the contrary, it was evident that they had 
suffered largely through faulty estimating. which might have been 
the result of over.anxiety to aid the lighting undertaking by 
securing the street lighting. In July, 1909. the Council resolved to 
convert several gas lamps at estimated cost of £798. The estimate 
showed a reduction in the annual cost of each lamp from £3. 9s. to 
£3. 3s. ба. That conversion was experimental, and Mr. E. Sayer, asked 
to report on the cost. stated (in January, 1910) that it was £787. Now, 
however, the Committee report that the actual cost was £1.140. an excess 
over the estimate of £348, and that Mr. Saver's figures were entirely 
erroneous and misléading. Ten streets were included in that experi- 
mental conversion. The Committee's report stated that the whole of 
the figures in regard to the reinstating of pavements, &c.. in those 10 
streets were in the hands of the electrical engineer on Jan. 26. and the 
Business Sub-committee say that by Feb. 2 Mr. Cottam and Mr. Sayer 
ought to have known that the figures put forward by the latter on 
Jan. 4 were substantially inaccurate. Believing that the figures placed 
before them were correct, the Lighting Committee at various dates 
obtained the Council's consent to the conversion of 2.229 lamps, and it 
was not until Oct. 11 last that there was any suspicion that the estimates 
were exceeded. Then the borough accountant reported to the Finance 

‘ommittee that the actual cost would exceed £22,000, and an investigation 
was ordered. Тһе result of the investigation was shown by the figures of 
estimated and actual cost, the figures of the actual cost being given in 
brackets. Cable £4,572 (£5,596), troughing £2.146 (54,668). labour £4.174 


(£6,297), making good £3,135 (£7,670), alterations £807 (£873), and time 
‘switches £238 (£294), a total of £15,072 (£25,398), or an excess of 68-5 per 


—-— 
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cent. It was also pointed out that 130 lamps т excess of the number sanc- 
tioned by the Council had been converted. The sub-committee's report 
stated that the estimates were prepared by Mr. Sayer ina careless and slip- 
shod manner, and placed before them by Mr. Cottam without any steps 
having been taken to check the accuracy of the figures. The sub-committee 
also stated that Mr. Sayer was unable to explain the excess of £1,024 in cable 
expenditure, and admitted that he had entirely omitted the insulation 
compound (which accounted for £1,535 of the excess) from his cstimates. 
With regard to the excess on labour and excavation, Mr. Sayer said that 
was due to the taking on of unemployed men. Referring to the excess 
of £4,535 in ‘ making good " pavements, Mr. Sayer stated that he 
estimated that as the figure he considered the work ought to cost, but 
the sub-committee pointed out that the work was performed by the 
borough engineer's staff on a scale fixed so long ago as 1902, and alleged 
that Mr. Sayer knowingly persisted in estimating for that work upon an 
altogether inadequate basis. At no time did he inform any member of 
the Committee nor Mr. Cottam that he had adopted a scale of his own. 

In view of the fact that Mr. Sayer must have known that his estimates 
were being largely exceeded, and also that the differences тол by month 
were all in favour of decreasing the apparent expenditure on incandescent 
street lighting, the sub-committee could not accept the explanation that 
the errors were caused through negligence. With regard to Mr. Cottam 
the sub-committee ex pressed the opinion that he was deserving of great 
blame for allov ing reports to be put forward over his siaature without 
satisfying himself of the accuracy of the statements. They recom- 
mended, therefore. that he be severely reprimanded and his salary 
reduced by £50. In the case of Mr. Saver, the sub-committee recom- 
mended that his services should be dispensed with. 

‘he Lighting Committee took a more lenient view, and recommended 
to the Council that Mr. Cottam and Mr. Sayer should be severely repri- 
manded, and that the latter should have his salary reduced £50, but the 
Council, after discussion, decided to dismiss Mr. Sayer and to call upon 
Mr. Cottam to resign. 

International Smoke Abatement Exhibition.-—We are informed 
that considerable progress is being made with the arrangements for 
this Exhibition, which will be held at the Royal Agricultural Hall 
(London) from March 25 to April 4, 1912 (inclusive). 

The exhibition, of which the Duke of Argyll is President, is being 
organised under the auspices of the Coal Smoke Abatement Society. 
Electrical interests are well represented, as the patrons include the 
Institution cf Electrical Engineers, which has nominated Mr. W. H. 
Patchell, M.LC.E., M.LELE., to the Exhibition Council, the British 
Electrical and Allied Manufacturers! Association, with its secretary 
(Mr. D. N. Dunlop) on the Council, and the Conference of Chief Officials 
of London Electric Supply Companies, represented by ils chairman (Mr. 
Frank Bailey) and hon. secretary (Mr. F. J. Walker). Sir Wm. Ргессе, 
K.C.B., F.R.S., and Sir Oliver Lodge, D.Sc., F.R.S., are vice-presidents 
of the Exhibition, and prominent members of the advisory council 
include Mr. Sydney W. Baynes (Chief Electrical Engineer, St. Pancras), 
Mr. Sydney T. Dobson (Chief Engineer St. James’ & Pall Mall Electric 
Light Co.), Мг. В. S. Erskine (Kensington & Knightsbridge Electric 
Light Co.), Mr. Claude W. Hill, Prof. A. Jamieson, Mr. Е. Г. Joseph and 
Mr. J. B. Simpson. Representative sub-committees, chosen from the 
gentlemen named, have been appointed and mect frequently to deal 
with the organisation of a comprehensive exhibit to demonstrate the uses 
of electricity for lighting, heating and other domestic purposes, as well as 
for commercial and motive power purposes. A large block with a 
minimum area of 1,280 ft. super., situate near the centre of the hall, has 
been reserved for this exhibit, and there will also be other shows by 
individual concerns. It is also stated that a number of the firms constitut- 
ing the Manufacturers’ Association are taking up the matter with 
enthusiasm, since they realise that the exhibition will furnish them with an 
admirable opportunity of showing the Metropolis, in competition with 
other exhibitors, the wonderful strides which electricity has made in 
recent vears. (Conferences and lectures will be held in connection with the 
exhibition, and will be attended by delegates from municipalities and 
the various learned societies interested in lighting, heating, or power 
development and distribution. Mr. F. Bailey has undertaken to give an 
illustrated lecture with special reference to electricity. The organising 
manager is Mr. F. W. Bridges, 119, Finsbury-pavement, E.C., the well- 
known organiser of many engineering and technical exhibitions. 

Keighley.—Last week the Corporation resolved to apply to the 
L.G. Board for sanction to a load of £6,576 for extensions of mains, 
house services, coal handling plant, &c. 


Lanarkshire.—The County Council have decided to proceed with 
their provisional order for the acquisition of the tramway under- 
taking of the Lanarkshire Tramway Co., and to construct additional 
lengths of tramway, &c. 


Laneaster.—The Council heve decided not to run tramcars on 
Sundays during January, February and March. 


Launceston.— The Council have decided to obtain an estimate of 
the cost of wiring the Town Hall, Guildhall and free library. 

The Council have assented to the application of the Launceston 
District Electric Supply Со. for a provisional electric lighting order, and 
they have also entered into an agreement with the company for the usc of 
overhead wires, the company agreeing to pay 6d. per year per pole. 

Liverpool.—A lengthy discussion arose at the City Council meeting 
on Wednesday on the recommendation of the Tramways and Electric 


Power and Lighting Committee to accept tenders for new plant for 
the Lister-drive generating station at £40,000. 


The chairman of the Committee (Sir Charles Petrie), in submitting the 
recommendations, said that he did not propose to answer cvery criticism 
of the electrical undertaking which had been made recently. T he Corpor- 
ration purchased th» undertaking in 1896 for something like £400,000, and 
of that amount about £150,000 would probably be put down as goodwill. 
A large proportion of the purchase money was represented by generating 
stations and by street mains. At the very first the Committee decided on 
the policy of keeping those stations as up-to-date as possible and had fol. 
lowed it out consistently ever since. They had also adopted the policy of 
putting by a considerable amount of the earnings and applying it to те. 
newal, reserve and depreciation funds, as well as to sinking fund. The 
Committee had brought the power stations up to date, and they received 
their high-tension current from Lister-drive, which was the most approved 
system. They had kept themselves up to date in their methods, and he 
hoped the Council would allow them to procecd on those lines. Не did 
not know anything that had progressed so much in the last 10 ог 15 years 
as the gencration of electricity. Everyone who had machinery for that 
period must have had to scrap it and go in for turbines which were much 
more economical to work. In regard to that particular machinery, he 
would point out at once that it did not refer to in any way scrapping the 
turbines which were put into Lister-drive station four or five years ago. 
Aspersions had been made and innuendoes cast that these turbines were 
the machinery they wanted to gui rid of. ‘hat was not the case. These 
engines were now working satisfactorily ; (hey had worked satisfactorily 
ever since they were put in, and were likely to work satisfactorily for 
some years to come. They wanted to take oui some of the older recipro- 
cating engines and put in their place turbine engincs, which would work 
more economically, and be able to generate electricity at a cheaper rate. 
It might sound a bold policy for the Committee to do away with something 
like £70,000 worth of machinery and supersede it by new machinery. The 
machinery had been going for something like 12 or 13 years in the Lister- 
drive station, and it had very well paid for itself. The policy adopted by 
the Committee in the past, the reserve and other funds they had. amply 
justified them in undertaking that new scheme. The amount of surplus 
and sinking funds at Dec. 31. 1910, was £833,053; the amount with- 
drawn from reserve and renewal aecount was £56,755, the cstimated sink- 
ing fund for 1911 was £55,000, the estimated interest on surplus and 
sinking fund for 1911 was £24,000, and tho estimated amount to reserve 
and renewal fund for 1911 was £20,000, making a total of £988,806. When 
they came to consider that in round fiycures the capital of the undertaking 
was £2,000.000, and thai in these parceular funds they had nearly 
£1,000,000, everybcdy should be satisfied that at all events the under- 
taking was sound financially. Therefore. they were justified in incurring 
the expenditure they asked the Council (o authorise. During the time 
they had been working the undertaking they had contributed no less than 
£179,912 to the relief of rates, and, т addition, they contributed £2.000 а 
yeartothe city funds which had been recogaised as paymeni for the town- 
clerk’s and other departments in the municipal offices. Th- Committee's 
property was fully rated, just ав private companies were. Оп the general 
rate they paid £11,297 per annum, and on th? poor rate, which included 
city rate, library rate, watch rate, education rate and burials rate. they 
paid £11,789 per annum, for waier by meter they paid £2,188, and, in ad- 
dition, their contribution to the general rate was £25,000, making a total 
contribution towards tho rates cf £50,000. They asked ihe Council that 
day to authorise the Committee to put dow n certain plant, costing £40.348. 
There would be some additional expenditure. which would bring the total 
up to between £50.000 and £52,000. ‘he scheme would replace th» pre- 
sent plant of 8.000 kw. by plant of 11,000 kw. It would not cost the rate- 
payers a penny. He was referring to the Manchesterand Glasgow under- 
takings, when 

The Lorn Mayor said th» subject before the Council was the substitu- 
tion of turbines for steam engines, and һе could not allow any discussion 
of the cost of running the electrical stations or the charges for 
electricity. 

Sir Charles Pet ric said he was referring to a comparison between the dif- 
ferent towns, and was coming to the point that in all probability by the 
adoption of these пех’ machines they could charge lower prices for elec- 
tricity. There would, however, be a further opportunity for discusaion. 

Sir WILLIAM Bown:No!moved as anamendment “That the recommen- 
dation be referred back, with the instruction that the committee engage an 
independent expert of the highest standing in the electrical world to re- 
port on the existing system of generating electricity, and generally to 
advise the Committee on their future actions." He said that he did not 
pretend to any great expert electrical knowledge, nor did he question the 
motives of any member of the Council or their advisers. One reason he 
offered for referring the recommendations back was the sudden and hur- 
ried way in which ıt had been brought forward. He gathered that the 
first intimation the Committee received was on Dec. 1. No plans, specit- 
fications or costs were recorded as having been presented to the Commit- 
tee on that occasion. He thought it would be more satisfactory to the 
public and the Council if they were not so hastily pressed, and if the public 
was taken more fully into tho confidence of ths committee. 

Mr. A. Gates seconded the amendment, and urged the importance of an 
expert being called in to guide them in the matter. He admitted that the 
machinery which it was proposed to scrap was out of date, but they had 
not been using it for a long time. and consequently it had no bearing upon 
the price of electric curreni charged at present in Liverpool. If they got 
the new machinery in it would not affect the cost of production, and the 
cost at which current was supplied to the consumers. He objected to the 
manner in which the tenders had been invited ; the Committee had not 
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been asked who should or should not tender. Toney hid been in the habit 
of yetüng three tenders in, but on that occasion they had got four or tive 
tenders. Every one of them objected to the appointment of the consult- 
ing engincer as the arbitrator. They hid always had 50 por cent. more 
plant than they ихед. He could suggest ways by which the plant could 
be kepi going. Whilsc the plant had been kept standing it had boen de- 
preciatiag. The cost of the machinery to be scrapped was £900,002, and 
the boilers £20,000. They were now to get £4.60) for th* machinery and 
about £5.000 for the boilers. If they put in the new machinery their boilers 
vould not be adapted to Фот. Toe list of the paymenis for the machi- 
nery now proposed to be serapped would not Бе made for 13 усага under 
the 25 years! sch me on which they borrowed the money. "Га was not 
exacily sound. business finance. Pump Felds vas an exact duplicate of 
Lisier-drive..— The Lister-drive сазе which he had laid before the Council 
applied to Pump Feld», чо thai they had over £220,000 worth of scrapped 
machinery, for which ih«y were to get £20,000 odd. Sufficient alliw ance, 
he contended. had not been made for depreciation. The only generating 
machinery ihai could be regarded as up-to-date possessed by the Commic- 
tee was to be found ti No. 2 stotion at Lister-drive, whieh contained 10 


Four of them were installed six years ago, and had seen 


turbine engines, 
Yne oiher six were very near 


the best of their days, and were obsolete. | 
perfection. His information was thai. alihough they bad 10 engines, they 


had only sufficient sceam-power to run seven cagines. [n addition to all 
the items he had mentioned that formed the subject of scrap at present 
they had scrapped all the generating machinery in Paradise-street, Old- 
ham-place and Hi htield-street. 

Мг. W. W. RUTHERFORD said he would vot» forthe Committees recom- 
mendations, bui he was т favour of the appoiniment of an experi. Trey 
had got an exceedingly prosperous undertaking, and the reason why thotr 
figures could not be compared with those of other towns was that they had 
hid to buy up an old concern, Yhe only question now before them was 
wh^ih*ror not they ought to scrap ecrcain out-of-date machinery and give 
an order for the lacst, mosi economical machinery available. ‘Ten years 
ago he advocated the adopion of steam curbines but was defeated. Thu 
was vay the pr sent substitution was necessary. "Га? Commute had 
now goi the best advice, and the Council should not stand in the way of 
their at onec acting upon И. He was pleased to hoar thie there was a 
seh^me for bringing Pump Felda also up to dace. and asked how cho 
£70,000, (h^ value ef the scrapped machines. aad the £52,000 пол, to be 
spent were to be deale with in ihe books. 

Afversome furthor discussion, Sir Charles Petrie replied. and th amend- 
ment was put and Dost, che minnies beine then agreed to. 

А discussion als» aros» ona motion that all che tramway employes who 

wend on sirike пг the labour troubles in August be reinstated imme- 
diately at the rate of wages they were receiving at the iino thoy ceased 
Work. 
Sie CHARLES PETRIE exphined chicof the 425 men who sirack chev hid 
reinstated (according t» the Commitiee s underiaking) all except 27, six 
of whom hid declined reinstatemeni, four had failed to turn up when in- 
vited, and 17 were understood io hive obtained other employment. 


London County Council.—On Tuesd»v the following loans were 
sanctioned for electricity purposes :—Islington, 42.400; Poplar, 
£2.965 and £3.065. 

Marble Arch. Tramways. —The Highways Committee report l that as 
their reeommend iion with техаг to seeking authority for the construc- 
tion of a tramway from Marble Arch to Cricklewood wax not carried on 
Nov. 14. it was impossible to go forward with the matter this session. It 
was agreed to hold а conference with the local authorities on the matter. 

Tramways over Bridges.—-The Highways Committee submitted corres- 
pondence with the City Corporation relative to bringing the Councils 
tramways over Southwark Beide» when the brides is widened. The Cor- 
poration pointed out that neither the Parliamentiry authority. under 
Which the reconstruction is to be carriel out nor the dime asions of the 
altered bridge will permit of tramways coming over the bridge, and thev, 
therefore. thought no good object eould be served by a further conference. 
The Commiites thougnt it would b> unfortunate t» lose such an oppor- 
tunity as va: afforded by the rebuilding of that important bridge of 
bringing the tcamways to a point nearer the City and they recommended 
that thes b» empowered to again confer with the Corporation on the 


subiect. This was agreed to. 


London Suburban Train Service.—The Great Central Co. has just 
introduced in the London suburban service two entirely new trains 
composed of five vehicles cach which hyve been eonstructed in their 
works at Dukintield. 

Each vehicle is 60 ft. long by 8 ft. 101 in. wide, mounted on two four- 
wh^ei bogies of special typo, which add considerably to the comfort of 
Passengers, ensuris; easy riding with а minimum of vibration. "үле 
vehicles are fitted with complete automatic vacuum brakes and tell-ta’e 
Indicators, which work in conjunction with the automatic vacuum and 
hand brakes, effectively preventing the latter being negligently left in the 
on " position. — Pas seager alarm apparatus is also fittted, and a special 
heating appa atus, which is automatically sensitive to changes of external 
tmperature, aad ia addition under the full control of passengers. Another 
noticeable feature in the compartmeats is the absence of all unnecess irv 
projections of polished woodwork, thore being. without any obj e ionable 
flatness, а “flush " finish about the cabinet work, which has been carried 
out in walnut with patapsco and syeamore panels in the first class and 
mahogany in the third class—all metal fittings and furniture being 
uniformly of oxydised copper finish. Lighting is electrical and con- 
trollable back lights are provided in each class of compartment. 


ba 


Manchester. - The gencral monager of the Corporation tramwava 
(Mr. J. M. McElroy) has been asked by the Tramways Committee to 
report on the Id. fare stag>s. 

In a recent report on the proposal to introduce season иске. Mr. 
McElroy sets oui the experience of other towns where the system has 
been adopted, and concludes that the right. policy for the Corporation 
to pursue was to make all the fares as low as Chey reasonably could. but 
to insist that the payment of such fares should be a cash transaction, 
where, Бу the proper issue of tickets and the Bell punch sim. the 
payment could be efficiently. checked. 


Mossley Tramway Accident.—The Board of Trade inquiry into 
the tramwey accident at Mossley on Oct. 20 was concluded hy Cal. 
Von Donop last week. 

The driver, Geo. Honchin, said he had been nearly four vears in the 
service of the Joint Tramway and Electricity Board as a driver. Boore 
that he was emploved on the St. Helens Tramway Co. for 14 years. 
Oct. 20 when he took charge of the саг he found the brakes, controllers and 
sanding arrangements in perfect order, He used the hand brakes when 
reaching the points and checked the speed of the car at all the loops. The 
hand brake seemed a bit tigat, but he thought it would wear ой. There 
was not much leverage, but the moment he began to curn the handle the 
brakes appeared to be applicd. He tested the magnetic brake and found 
it acted all right, and when he started back from Haddens he was quite 
satisfied with the eondition of both the hand and magnetic brakes. On 
the journey to Broadbottom he used the hand brake several times; and 

On areving at Broadbottom he was still of 
opinion that the hand brake was in good order. He made use of the mas- 
netic brake once, т order to test it, and found it worked all right. He 
brought the car to a stand in front of the безгә Hotel where the guard 
shifted the point: and the trolley vire on coming Coa stop. He (ihe wit- 
ness) Changed end and walked through the cear. He took his to hancles 
with him, and lefi the controller handle: at the oiħer end of the car in the 
"off " position., The revessing handle was ali» in the “ off" position, 


In order to stari the car azain he released the hand brake without wis ти 
As soon as the car had 


Gon 


found it in good order, 


any power at all, as it was then on the gradient. 
gone about (wo or three vard: һе discovered that the masnetie brake was 
When he sut d the controller handle was setl on the fourth 

He алии waen ho had gonto vanl or tio the triigaetie 
brake would have com: пи запой. Thon the car vent off like à thash of 
lightning. dt did not give him or ans bolle els» any thoas The rails were 
in such a stats thai E went [ke tae shot of a ини. He had never haonwn 
a car to start off like that. Боол. As вот аз he found thot the 
magnctic brake wa: not acting h» applied sind and kept using te con- 
He kept taking it овехт would bt The mag- 


not acting. 
brake not. ài. 


troller handle. 
пие brake did not appear to act at any of th» not fies, 
depot by that time. He was кои so fasi that he did not think he should 
eet any farther than th we, but he thougat ihe car would come off at the 
curve. When he found his magnece brake was not acting he eive a hand 
чела to the conductor to apply his hand beak but. he could not sav 
Wnileruninzrounl tissue he woeke This mae. 
Thess hid no etfft at АП, The tollev 
It was going nt such a еы speed 
He thought the wheels had been 


Whether А applied it. 
netic brake and applied sank 
came off and the lights went ont. 
that it was impossible foc it to keep оп. 
skidding from Brookbottom, oth zsis* te maigactie brake мәш] have 
acted. On reaching the second loop he ran through it, but he thought 
that his саг was derailed in doing s», and that the wheels re-railed them- 
selves at the further end of the loop. 
was stillapplving the magastie brake, with no effe «t. 
past the second loop he tried reversing the motors, but it had no effect. 
Не kept on working the magnetic brake, but it would not act, and he knew 
something must have gon? wrong underaeath the сах. He thougnt the 
wheels were still skidding, but he could not properly tl, on account of the 
Nothing more happened, and he himself eould do 
nothing else until the car deft the ding, After that he remembered nothing 
more. Running down the hill he kept worsing the hand brake also. He 
sustained fractured ribs, bent nose, injuries to the back and neck. and a 
The car had never given him any trouble before. 


When the ear was 


lifeguard being down. 


dislocated shoulder. 
Не was not endeavouring to make up time. 
The inquest on the six victims of the accident was concluded on 


Monday when, after hearing further evidence, the jury returned a verdict 
of * accidental death." 


Norwich.—At the Council meeting on Tuesday th» chiirm^a of 
the Electricity Commitsee, Ald. Е. Wild, who moved the adoption 
of the minutes of the Committee, stated that it was e:timated that 
for th» period ending March 31. 1915. they would require £19.000 for 
the provision of m ins end services and a turbine with two gen^retors 
in tandem; and th* Comm'tte2 recommended thit application be 
m^d^ to the L.G. Board for sanction to borrow tht amount. 

Mr. Witp said ihi» extension of the business had been abnoraial Tho 
increased output т 1910 was 236 kw.. and in 1911 S26 ky. ncy must 
hive а 2,000 kw. s t. or one double ih» саре у of any they now bad. 
The capicity of the works was 4.104 kwa aad tcy were now working пр 
to 3.650 kw. 

a'ne Council adopied the Commitico’s minacis and recommendation, 

Richmond (Surrey ).—'The Generel Purposes Committe ar^ nogo- 
tisting with the Richmond (Surrey) Electric Light Power Co. in 
connection with the proposal of the compeny to obtain electricity in 
bulk from the Lot's-road generating station of the London Electric 


and District Railway Companies. 


ll^ vas at che. 


Up to reaching the second loop he 
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Rugeley.— At a recent meeting of ratepayers a resolution was 
passed emoowering the Council to proceed with an electricity supply 
scheme, at an estimated cost of £5,583. 

Southampton.—The Tramways Committee have applied to the 
L.G. Board for sanction to borrow £7,200, the estimated cost of 
building 12 new cars at the car sheds. 

Street Lighting Contracts.— Messrs. Siemens Bros. inform us that 
they are supplying the whole of the street lighting material, com- 
prising standards, c.i. brackets, lanterns and “ Onewatt " lamps. for 
the new street lighting scheme which is being carried out at Dundalk. 
When completed, this town will possess a most efficient and up-to- 
date street lighting installation. 

Tottenham.—In theagreement between the Council and the North 
Metropolitan Electric Power Supply Co. it is provided thit a penalty 
is to b» paid by the company to the Council of ",d. per hour or any 
part of an hour in respect of which any are ато remains unlighted 
during the period they should be illuminated. 


Unauthorised Connection to Electric Supply Mains.— At the Merv- 
Jebone (London) Police Court on Friday. the Electromotor Equip- 
ment Со. (Ltd.) appeared to a summons taken out by Hamostead 
Borough Council. charging them with laying. or eausing to be leid. 
an electric line to communicate with the main of the Borough Council 
without obtaining their consent. 

Mr. А. P. Jonson, solicitor and town clerk, prosecuted, and ва it 


appeared that the company was creeting some electric lifts at the Home 


for Incurable Children in College-crescent, Hampstead, and in order to 
test the work and run the lifts it was alleged that one of the workmen 


made a connection with the Coneis main, and thus obtained their 


current without the Council's consent. Mr. Johnson said they could 
have charged the company with larceny, for the current did not pass 
through the meter. The serious part of the matter was that, if there had 
been any fault in the work, the fuses in the sub-station would have been 
blown. and the whole of the light in a certain district. including that in 
the large post-ofliee premises there, would have been dislocated. 

А representative of the company pointed out that the contingencies 
referred to were provided against by doing the work in the daytime and 
using smaller fuses. 

Mr. PLowpEN imposed a fine of £5. with two guineas costa. 


* Davis " Football Challenge Cup.—1n connection with this up 
the first round was played on Saturday the 16th inst., with the fol- 
lowing results :— 

GEC. 9 v. Edmundsons Ө; St. James 6 e. Drake & Gorham 4; Anti- 
Attrition 0 v. Ediswan 9; and Siemens 2 r. Electrical Installations 2. 

Festivities.—' Ihe annual dinner under the auspices of the Glou- 
cester Corporation Light Railways Social Club took place on Thurs- 
day last. The general manager of the light railways (Mr. L. John- 
ston), who is also president of the club, presided. and Ald. Talbot 
(chairman of the Light Railways Committee) and other mombera of 
the Corporation were present. Councillors Bibby and Gardner spoke 
in praise of the employés. and Coun. G. Н. Ford (ex-chairman of the 
Light Railways Committee) said he was in favour of a rise in wages 
in preference to the bonus system. 


COLONIAL AND FOREIGN NOTES. 


Australasia.—The ** Australian Mining Standard " says Ashfield 
(N.S.W.) Council have decided to substitute electric for gas lighting. 
The annual charge will be £3. 3s. 6d. per 50 c.p.. £3 125. 6d. per 60 c.p. 
and £5 per 100 c.p. lamp. 

Melbourne Electric Supply Co. have given notice of intention to apply 
for an Order-in-Council for electricity supply in Oakleigh. 

Mr. E. H. P. Manton, of Hawthorn (Victoria) is applving for a licence to 
use water power from the Kiewa river for generating electrical energy for 
lighting and power in Gackandandah. 

Richmond (Victoria) Council recently decided to call a conference of 
local authorities to consider a proposal for an electric tramway from Bur- 
wood to Melbourne. 

Brunswick (Victoria) Council have reecived a report from Messrs. F. А. 
Carty on the relative advantages of taking a supply of electricity from 
Melbourne Council and of establishing an independent plant. In the 
latter case the capital expenditure is estimated at £37,000. 

The plant at the power house for supplying the State coal mine and the 
town of Wonthaggi (Victoria) with electric light has been started. 

Newcastle (N.S.W.) Council recently congratulated their electrical en- 
gineer (Mr. Allbutt) upon the fact that there was a profit of $479. 10s. 11d. 
on the September quarter’s working of the electricity department, and it 
was stated that the report was the best that had ever been presented. 

In the Commonwealth House of Representatives last month an item in 
the Estimates '' to pav into trust fund telegraphs and telephone special 
works account £600,000," was agreed to. Мг. Fisher( Prime Minister) 
explained that this vote would permit of post office works being brought 
up to ‘standard service." The vote was wanted to go over more than 
12 months, because money was being lost by want of continuity of work. 

The second annual report of the Prahran-Malvern Tramway Trust 
states that the Board controls 8.83 miles of track. Extensions have 
been arranged in Malvern, Hawthorn and Kew. ‘Tho trust will operate 
these lines, the municipalities being credited with the revenue earned, and 
debited with the average cost of working expenses, interest and renewal 


[3] 


— ________ — 


reserves on a car-mile basis. Án extra charge of 4d. per car- mile will be 
made to compensate for extra expense of operation. After setting aside 

2,900 to renewals reserve a net profit of £3,377 has been made with £277 
brought forward from the four months ended Sep. 30, 1910, there was a 
total of £3,654 for distribution between the municipalities of Prahran and 
Malvern. The capital cost of the undertaking is £131,894. Trafic re- 
ceipts for the vear were £25,045, 13:284d. per car- mile. 

The budget statement submitted to the Legislative Assembly last month 
gave the following information regarding the New South Wales electrie 
tramway system. The tramway earnings for the financial vear ended 
June 30 were £1,365,631, increase £180,063. After paving all working 
expenses and interest, the surplus was £47,627. The tramways carried 
29.124.917 additional passengers.and during the past eight vears the num- 
ber of passengers carried increased 7608. per cent. И was also 
stated. that a 5,000 kw. turbo-alternator has been added to the power 
house, and tenders have been called for two additional 6,000 kw. turbo- 
alternators. The great increase in traflie and continued expansion of 
tramways have outgrown the present. power-house plant. Plans аге 
therefore being prepared for à new power house at White Bay, and tenders 
have been called for three additional 2,000 kw. turbo-alternators. For 
the current vear 1t is proposed to spend £1,290,000 for railway and tram- 
wav requirements 

Campbelltown (South Australia) rat »pavers have approved the pro- 
pesal that the South Australian. Electric Light and Motive Power Co.'s 
Act (1897) shall apply in the district 

The proposal recently made by the Mavor of Perth (W. Australia) that 
30 motor omnibuses should be purchased to ran in opposition to the Tram- 
way Co. has been rejected by a majority of the Council. 

The West. Australian. Arbitration Court recently decided that in the 
сепса workers! trade 48 hours are to constitute а week for almost all 
employes, with the exception of those employed on continuous running 
plants, who are to work 26 hours. The rates of pay are to be 12s. for 
elevator erectors and repairers, 105. wiremen, 94. 64. linemen and akter- 
nating current workers, 12s. armature workers, and 1%. 64. extra per day 
for leading men in charge of other works. The agreement is for three 
years. 

Canada.— H.M. Trade Commissioner for Canada (Мг. В. Grigg) 
states that the Electrical Commission appointed by the municipal 
authorities recommends that all electric wires be placed underground. 

The High Commissioner for Canada (17, Victoria-street, London, S.W.) 
will supply the name of a Western Canadian company who wish to com- 
municate with British electric light fittings makers. 

Chili.— A concession has been granted to the Cia. de Telefonos de 
Calama for the provision of a telephone line from Calama 10 Anto- 
fagasta. 

ln a report prepared for the Ministry of Industry and Publie Works 
it is proposed to divide the Works Department into sections to deal with 
(1) hydraulie surveys, (2) power stations and (3) conveyance of h.t. 
electric current respectively. ]t is considered expedient to expropriate 
all hydraulic works which it may be thought desirable for the State to 
work and to encourage the development of other hydraulic undertakings 
by private enterprise. It is proposed to investigate the requirements of 
the State railways, and see what power would be necessary for the lines 
which it is proposed to electrify. Examination will also be made as to 
the possibility of using hydro-clectrie power for military and naval 
arsenals. | 

Cuba.—A concession has been granted to Senor F. D. Madrazo for 
the utilisation of the Matagna, Macagua and Intermedio waterfalls 
in Cienfuegos municipal district for the generation of electrical energy 
for lighting and industrial purposes. 


Italy.— A concession has been granted to the Società Anonima 
Agnone-Pictrabbondante-Peseolanciano, of Agnone. for the con- 
struction and working of an electric railway from Agnone to Pesco- 
lanciano. | 

Lagos.—In a memorandum of the estimates and expenditure of 
the colony of Southern Nigeria for 1912 it is stated that the question 
of the supply of electrie power. and considerable extensions to the 
electric lighting system. in Lagos his engaged the attention of the 
Government for several years. Provision is inserted for £13,000 
for these works. There is also included a tinal vote for the pro- 
vision of electric light and power at Calabar by the utilisation of 
the Kwa Falls. It is stated that the expenditure will be large. but 
it is deemed better to incur it than to proceed as in Lagos, where an 
initial small installation, constantly increased by small additions, 
has proved, in the long run, very costly. : 

South Africa.—Germiston (Transvaal) Council have heen autho- 
rised to borrow (amongst other sums) £106,600 for construction of 
tramways. 

Spain.—The Directorate of PublicWorks have received from Don 
М. Jalvo у МШап an application for authority to construct and work 
an electric tramway from the Paseo de la Castellana to Hortaleza 
(Madrid). 

Switzerland.—4A syndicate (presided over by M. В. Nater, of St. 
Moritz) has been granted an 80) years’ concession for constructing 
and working an electric funicular railway from St. Moritz village to 


Chantarella sur Chaunt. The estimated capital expenditure із 
510.000. и 
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The Publice Works Department. Constantinople. require tenders 


United States Telephones.— Mr. Minor M. Davis. who was recently 
appointed superintendent of telephones of the Postal Telegraph 


Cable Co.. announced. yesterday (Thursday) thit his company had 
issued. instructions to its construction department to proceed. with 
the erection of additional heavy copper wires between all important 
points on the system of the e mpany for the purpose of extending 
the telephonic use of the same to the independent cable companies. 


Wireless Telegraph Notes.—1t is reported that the Commonwealth 
wireless station at Pennant Hills ( N.S.W.) is approaching completion. 
and arrangements have been made for the serviees of H.M.S. 
" Powerful " in connection. with the necessary trials which must 
precede the taking over of the station from the contractors. who are 
required to hand over a station capable of transmitting and receiving 
wireless messages at a distance of 1.200 miles under all conditions. 
It is also stated that the plant will have a radius of communication 
fecond to that of no wireless station now in existence. When the 
Pennant Hills station. has been taken over th? contractors will 
proceed with that at Fremantle. А site for the Melbourne station 
has not been selected ; it is probable that a sufficient area of Crown 
land will be taken over by the Commonwealth for the purpose. 

The Australian Commonwealth Minister for Home Affairs (the 
Hon. King O'Malley) has arranged for the services of an officer of the 
Meteorological Department to be granted to Dr. Mawson in connec- 
tion with his scheme for maintaining wireless communication bet ween 
the Antarctic expedition and the Commonwealth. А station is to 
be set up at Macquarie Island. about 600 miles south of Tasmania. 
and an ofticer of the department (Mr. Ainsworth) will remain there 
with m: mbers of Dr. Mawson's staff. i 

Магсопгя Wireless Co. hive notified the Australian Federal 
Ministry that they intend to take legal action to prevent other 
wireless telegraph companies from infringing their system in 
Australia. 

The new wireless telegraph station at Port Said. which has been 
erected by Lloyd's. is now in full working order, and has been in 


communication wit h vessels 900 mile: distant. 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


Tenders are invited for the supply of 3 tons of hard-drawn copper 
cables to MELBOURNE City Council. Specifications, tender forms 
and conditions of tender from the agents of the City Council (Messrs. 
Mellwraith. MeEacharn & Со. | Proptv, Ltd.). Billiter-square- 
buildings. London, E.C.. to whom tenders are to be sent. by noon 
Jan. 9. See also an advertisement. 

MANCHESTER) Tramways Committee require tenders by 10 a.m. 
Jan. 9 for supply of steel girder tram rails and tie bars. Specifica- 
tions from Mr. J. М. McElroy, 55, Piccadilly. Manchester. 


Tenders are wanted by 10 a.m. Dec. 28 for an electric lighting and 
power installation in the new science laboratories at George Heriot s 
Specification from Mr. J. Anderson, 20, York- 


School. EDINBURGH, 
place, Edinburgh. 


| Swansea Corporation want senders by noon Jan. 6 for supply of 
Forms of 


water-tube boilers, superheaters and mech inical stokers. 
tender from Borough Electrical Engincer. 

West HARTLEPOOL Corporation want tenders by 4 p.m. Jan 2 for 
laying about 11 miles (equivalent) single track of tramway and for 
Supply of 191 tons steel rails, 3 tons fishplates, 11 pairs manganese 
cast steel, &c. Specitications from the Borough Engineer. 


Dartrorp Council require tenders by noon, Jan. 23 for supply of 
high-speed vertical engine, tandem generatora, three-wire balancer, 
three superheaters and extensions of pipe work. switchboard, and 
electrically driven centrifugal pump. Specification from the Clerk. 

Horwsey Council require tenders by 4 p.m. Jan. 11 for the supply 


and erection of a steam dynamo set (with either reciprocating engine 


or turbine). Forms of tender, &с., from the Borough Electrical 


Engineer. 

Ревых Port and Docks Board require tenders by Jan. 30 for 
supply of two 4-ton portal wharf electric cranes. Specification, &c.. 
from the Engincer, East Wall, Dublin. 

Tenders are invited up to Jan. 3, 1912, for the supply of one wire- 
testing machine to the Postmaster-General’s Department in Ѕостн 
AUSTRALIA. Specifications from the Commonwealth offices, 72, 
Vietoria-street, London, S.W. 

The Chief Commissioner of N.S.W. Government Railways, SYDNEY, 
will receive tenders until noon Jan. 8 for supply and erection of four 
1,000 kw. rotary converter units, Particulars from the Electrical 
Engineer's office, 61, Hunter-street, Sydney, - 


by 2 p.m. Feb. 20 for a concession for the supply of electric light and 
Water power is available, Deposit 


power to the town of ADALIA. 
Specification (in French) and 


of £225 is required with cach tender. 
a list of British commission agents in Constantinople may be seen 
at 73, Basinghall-street, London, E.C. 

The Metropolitan Water and Sewerage Board, Albert-strect, 
BRISBANE, Queensland, want tenders by noon Jan. 30 next for 
supply and erection of one, two or three complete units, each con- 
sisting of power generating plant and pump or pumps to lift not less 
than 6,000,000 gallons per day. Particulars from the Secretary, and 
forms from the Agent-General for Queensland. 

МохткутркО (Urucuay) Port Authorities require tenders by 
3 p.m. Feb. 6 for supply of 13 electric cranes and 600 metres of steel 
rails. Specification (in Spanish) may be seen at 73, Basinghall- 
street, London, E.C., where a list of agents at Montevideo may also 
be obtained. 

ТА? Town Council of Cratova (Roumania) require tenders (by 
Па. т. Jan. 2) for supply of material for electric tramways, including 
Broca and Vignoles rails. laying of track and supply of seven motor 
and seven trailer cara, construction of goods platforms and erection 
of overhead equipment and poles, Specification from the town's 
Technical Office. 

Extension of Time.—The time for the receipt of tenders bv the 
Town Clerk of Napier (N.Z.) for electrie tramway, lighting and 
power works bas been extended to March 7. Specifications. can 
he seen at 73. Basingliil-street, London. E.C. 


TENDERS RECEIVED AND ACCEPTED. 


Blackpool Electricity and Tramways Committee have recently 
accepted the tender of the British Thomson-Houston Co. for a 
1.500 kw. turbo-alterantor. end that of the Brush Electrical 
Engineering Co. for an 800 kw. mixed pressure. turbo coupled to à 
direct-current generator. 

The tender of Walter Scott & Со. ваз been accepted by Southamp- 
ton Council for the supply of 100 tons of tramway rails and 20 tons 


of curved rails, 

Stafford Council have accepted the tender of the Electric Con- 
struction Co. for a booster and switchboard. 

Worcester Council have accepted the tender of Jens Orten Boving 
& Co. for a vertical turbine and Westinghouse alternator at £1,828. 

Bury (Lanes) Council have accepted the tender of the British 
Westinghouse Co. for two 750 kw. rotating transformers, 

Nuneaton Council have accepted the tender of the Electrical Co, 
for the maintenance of public lamps at £35 per annum. 

Veritv3 Limited are supplying 260 electric fans for use in carringes 
on the North Western (India) State Railway. 

Koroit (Victoria) Electric Lighting Committee have accepted the 
tender of А. Cowan & Sons for suction gas plant. at £1.497. upon 
condition that an order in council and the ratepayers’ approval 
being obtained. 

Cheshire Education Committee hive accepted the tender of Car- 
rington & Button for electric light fittings for the new college at 


Crewe at £135. Эч. 114. 

Sydney (N.S.W.) Council have accepted the following tenders :— 

Union Electric Co., flame arc lamps, £904; Siemens Bros. Dynamo 
Works, arc lamp carbons, £1,604. 7s. 54.; W. С. Watson & Co., 5 amp. 
240-volt 2-wire Ч.с, meters, 15%. each; Australian General. Electric Co., 
10 amp. meters, £1. 16s. each; 25 amp., £1. 16%. 64. cach; 50 amp., 
£l. 17s. 34.; 100 amp., £2. 6s. 34.; 150 amp., £2. 12s.; 300 amp., 
£6. 125. ; 10 amp. 480-volt 2-wire d.c. meters, £l. 16s.; 15 amp. 
£1. 16s. ; 25 атр.. £l. 16%. 6d. ; 50 amp.. £1. 175. ЗИ. ; 25 атр, 480- volt. 
3-wire d.c. meters, £5. 15s. 6d. each; 50 amp., £5. 153. 6d. ; 75 атр., 
£5. 17ч.; 100 атр., £8. 95; Samp. 240.volt 2-wire a.c, meters, 
£1. 2s. Gd. ; 10 amp., £1. 2s. 64. ; 25 amp., £1. 2+. 6d. ; 50 amp., £1. 5s. 64.; 
25 amp. 415-volt 4-wire a.c, meters, ££. 12«; 50 amp., £4. 14s; 
100 amp., £5. 7s. 6.1. ; 150 amp., £5. 7s. Gd. | 

Government Contracts.—Contracts have been placed with the 
following firms by the British Government Departments during 
November. | 

War Office.—Babcock & Wileox, water-tube boilera ; Bullers Ltd., iron 
vered & Co., switehboard and balancer (Bordon elec- 


telegraph poles; E 
tricity supply); J. B. Saunders & Co., electric lighting at Quebee Barracks, 


Bordon. | 
India Office.—Rice & Co., accumulators ; Siemens Bros. & Co.. cells; 

Power Gas Corpn., gas plant; Dowson & Mason Gas Plant Co., gas pro- 

Чисег. &c. 

_ Office of Works.—Otis Elevator Co., electric lift at Imperial College of 

Science, London; Waygood & Co., lift gates for Royal Courts of Justice, 


London; British Thomson-Houston Co., Edison & Swan United Electrie 
1 


Light Co., Foster Engineering Co., Omega Electric Lamp Co., Pope's 

Electric Lamp Co., and ** Z Electric Lamp Mfg. Co., electric lamps. 
General Post Office. —M. Hunter & Sons and King & Scarborough, cabi- 

nets; British Г. M. Ericsson Mfg. Co., switchboards, plugs, cases for coils 
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and condensers; London Electric Wire Co. & Smiths. Ltd.. flexible cords 
and copper wire; British Ensulated & Helsby Cables, bell sets, switeh- 
boards, i.r. and e.c. and paper core са ble and fuses, and forautomatic ex- 
change equipment at G.P.O. (West): Western Electric Co., paper core 
cable ; Siemens Bros. & Co. (Ltd), i.r. and с.с. and paper core cabie: 
Callender's Cable & Constraction Co., №. T. Henley's Telegraph Works 
C». and Johnson & Phillips. paper core cable; Doulton & Co. and Taylor, 
T'unnicliff & Co. insulators ; Gell Telegraphic Appliances Synd.. keyboard 
perforators ; Berthon Boat Co., jointers' tents; R. Johnson & Nephew 
and Rylauds Bros.. g.i. wire; Peter Pilkington, air-compressing plant at 
Birmingham, Bristol, and Manchester; G. Longtield- Beasley, Ga mewell fire 
alarm system at Hampton Court Palace ; Greig & Matthews, laying pipes 
and Sykes ducts in Hull; Bullers Ltd., insulators, pole steps, armbolts 
and eombiners ; €. Richards, arm bolts. 


Commonwealth Contracis.—The [following tenders have been 
accepted by the Australian Commonwealth Goverament Depart- 
ments :—- 

Postmaster-Generals Department, Vietoria.—Western Electric Со, 
60,00) porcelain insulators, £475 ; General Electric Co., 800 c.p. Robert- 
son carbon lamps, 7d. cach; 500 16е.р. Osram lamps, 2s. 2d. each ; 
1,000 25 e.p., 2x. 2d. : 500 50 c. p., 2. 2d. ; 200 100 c.p., 65. ; 200 32 c.p.. 
3« ldo: Geo. Sweet, 36.000 carthenware conduits, £4,202. ls. 8d. ; 
Williams & Co., 8,500 gal. steel spindles, £425. 

Postmaster-General’s Department, Western. Australia.-- Siemens Bros. & 
Co. 1 dust extractor, £87 ; ditto, £76 ; desiccating apparatus, £53. 12s. ; 
2 Weston normal cells, £2. 7s. 64. each ; 50 detectors, £3. 11s. Gd. each ; 
universal shunt. 10.000 ohms resistance, with 2 extra 50,000 ohms coils, 
£20; 1 thermo-galvanometer, with 1, 10. 100 and 1.000 ohms heaters, 
£ls. l4s.; 1 variable standard of self-induction (Mansbridge pattern), 
£11. 5s. Gd. ; 3,000 Lechlanché cells, £1. 13s. 4d. per 100; 100 arresters, 
"s. Gd. each; 18 open circuit Morse kevs, 19s. each; 90 closed circuit 
ditto, €l. 7s. each ; 400 plugs, 15. 6d. each ; 6 rheostats, P.O. pattern. 
type“ D," £4. 123. 6d. each; 12 resistance boxes, £2. 178. each ; 6 ditto, 
£3. 4з. 6d. cach; 36 resonators, £l. 9s. each ; 50 telegraph 6-block 
switches, 12x. 6d. each; 18 2-way lever switches, 138. 61. each. W. T. 
Henley's Telegraph Works Co., 2 miles Le. p per insulated cable, 104 pairs, 
£310 per mile; 31 miles, 78 pairs, £231. per mile; 12 miles, 52 pairs, 
£173 per mile ; 5 miles, 26 pairs, £116 per mile ; 5 miles, 13 pairs, £70 per 
mile; 5 miles 4 pairs, £31 per mile ; 3 miles, £366 per mile ; 5 miles, £25 
per mile; 50 miles tinned copper wire, £9. i7s. Gd. per mile; 25 miles 
tinned copper wire, £7. 17s. Gd. per mile. British Insulated & Helsby 
Cables, 30 miles tinned copper wire, £3. 153. per mile, and 3 miles, £3. Zs. 
per mile. Western Electric Co., 300 carbons, 214. each ; 300, 14d. each ; 
10) 5-conduetor cords, Is. 6d. each ; 500 indicators (20 strips of 10). 30s. 
per stp: 150 ditto (10 strips of 15), £3. 33. per strip ; 1,000 plugs. 
Is. 1110. each ; 759 mica separators, 65. per 100: 1,500 2-conductor cords 
Is. Id. each ; 30,000 jacks, 15. 3d. each; 6 magneto switchboards (50 
lines) 625. 4s. each ; 6 ditto (100 lines), £35. 4s. cach ; 175 coin attach- 
menta, £2. 43. each; 2,000 insulators, 54. each ; 8 miles switehboard 
cable, £74. 103. per mile. R. Johnson, Clapham & Morris, 15 tons gal. 
steel wire, £16. Lis. 64. per ton; 99 tons h.d. copper wire, £70. 1s. 6d. per 
ton; Iton g.i. wire, £16. 15. 6d. ; 10 tons ditto, £11. 19s. per ton. Noyes 
Bros., portable ammeter, £6. 5s. ; 12 mil-ammeters, £6. 5s. each ; transit 
theadolite, 5 in.. £31. 10s. ; levelling staff, 14 ft., £2. 10s. ; 2 micrometera, 
£3 each; 6 voltmeters, £6. ох. each ; portable voltmeter, £6. эх; 18 
switches, £2. 15s. each; 24 sounders, £2. 153. each. General Electric 
Enginesring Co. bridge-megeer, £33. 93. 64. British Foreign. Indent 
Co., 3 tons salammoniac crystals, £36. 4s. per ton. Bullers Ltd., 9.000 
clamps, 514. each, and 5,000 rods 3s. each. Dalgety & Co., 50,000 
poreelain insulators, 4124, each ; 99.000 ditto, 1424. each. J. Bartram & 
Sona, 100 magneto bells, with iron case and wooden base, 83. 4l. cach ; 
14 ditto. wooden base and iron hood, 185. each ; 2 lb. granulated carbon, 
£1. 7s. 6d. per lb. : 36 stop clocks, 165. Gd. each ; 400 carbon diaphragms, 
2d. each ; 80 ditto, 4d. each ; 500 ditto (receiver tinned iron), ld. each ; 
100 ditto, 14. each : 100 ebonit? earpieces, 7d. each ; 10,000 fuses, in 
glass tube, metal ends, £75 ; 3 generators, £5 cach: 20 generator handles, 
Is. 3d. each; 30 microtelephone handles ; 8s. 3d. each ; 69 indicators, 
7s. Gd. each ; 20 ditto, 8ч. 3d. each : 50 horseshoe magnes, 4s. 61. each ; 
30 miero-telephones, 195. 1144. each ; 2,000 protectors, for subscribers 
stations, 2s. 94. each ; 300 switches, 16%. 3d. each ; 12 portable telephones 
£3. 83. 9d. each; 12 magneto telephones, £2. 13s. each ; 18 open circuit 
condenser telephones, £2. 17s. 9d. each; 100 duplex translators, 10s. 
each; 100 single translators, 9s. 3d. cach; 12 battery gauges, 189. ЗЯ. 
each ; 4 tons sulp. magnesia, £4. 18%, por ton : 15 galvanometers, &3.25.34. 
each: 200 magneto telephones, tibl patt^rn, £2. 155. 6d. each ; А. W. 
Dobbie & Co., 10,000 brass suspenders, 7; l. each ; 5.000 zines, 1%. 14. 
each. Wm. Traylen, 7,000 w.i. back straps, £l. 2s. per 100; McLean 
Bros. & Rigg, 14.000 bolts and nuts, £1. 195. 9d. per ewt. ; Geo. Wills & 
Ca., 10 tons phosphor bronze wire, £78. Os. lid. per ton; 30 tons g.i. 
wire, £10. 5s. per ton. 

Postinaster-Genera's. Department, Queensland.— Western Electric Co. 
(Australia), extension of c.b. main distributing framework and equip- 
ment ; Stewart & Lloyds, g.i. tubular cross arms. 

Railways Department, Victoria.—4. J. Himen, telephones, | £3. Os. each. 


BUSINESS NOTICES. 


The Adams Mfg. Co.’s London business has been transferred to 
Balfour House, Finsbury-pavement, E.C., to which address all com- 
munications regarding Adams igranie motor controlling apparatus 
should be directed. Telephone No.: 4841 City; telegrams: '' Ad- 
mocar, London." 
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The offices of th» High Commissioner for the Union of South 
Africa have been removed from 72 and 100, Victoria-street to 32, 
Victoria-street, London, S.W. 

Mr. F. B. О. Hawes. th? electrical secretary of the Electrical 
Trades’ Benevolent Institution, notifies a change of address from 
Balfour House, Finsbury-pavement, E.C., to 18. Park Mansions, 
Vauxhall Perk, South Lambeth-road, London. S.E. Telephone: 
* Brixton 1833 " ; telegrams: “© Nemawes, London." 

Mr. J. А. Г. Dearlove has resigned from the board of the Tole. 
graph Condenser Co. (Ltd.). and will cease to act as a director on 
28th inst. Mr. А. E. Powell will succeed Mr. Dearlove on the board 
cf the Comoeny. | | 

By mutual orrongomont Mr. J. N. Cooper, A. M.T. E. E. is resigning 
at the end of the veer his position es managing director of Messrs. 
Plutte, Schecle & Co. (Ltd.). end Mr. Errst Ре hes been appointed 
a director. Mr. Cooper is t» king Mr. E. Roberts into pertrership. erd 
they will trede under the style of Cooper & Roberts as suppliers of 
electrien] secessorioz, merchants аза agents, at 3, Peul’s Bakehousc- 
court. Godlimen-street. London. E.C. | 

Noyes Bros. (Melbourne) Pty. (Ltd.) have removed. from 153-7, 
William-street to 499-501. Bourke-etreet. ard Noyes Bros, (Sydney), 
Ltd.. have removed to 115, Clarence-str^et. 

Jeha H. Davenport and Hy. A. Sparrow. electrical engineers, &c.. 
44. Brezennoxe-street, Manchester, have dissolved partnership. 
Debts hy Mr. Davenport. 

Vincent E. Walters and Malcolm В. A. Hankey. electrical engi- 
neers, Ocean Chambers, Waterloo-street, Birmingham, hive dis- 
solved partnership. 


_—————— 

Patents Development.—The owner of patents Nos. 1.451/1908, 
relating to “ Improvements in submarine signalling apparatus," 
1.848/1908, relating to “ New or improved apparatus for alternative 
wireless telegraphy and telephony." and 14.775/1908, relating to 
“Improvements in transmitting apparetus for submarine sig- 
nalling.” desires to negotiate for granting licences. Applications 
to Messrs. Lloyd. Wise & Co., patent agents and consulting enginecrs, 
46. Lincoln's Inn Fields, London. W.C. 

The proprietor of patents Nos. 28.108/1907, 10.769/1908, 2.813/ 
1907, and 10,764. 10.767 and 10.768/1908. for “ Improvements in 
storage battery plates," and the proprietors of patent. No. 999/1902. 
for " Imorovem^nts in elecirically controlled reilwey switeh^s." 
desire to cator into errongements forexploiting sem? in this country. 
Applications to Messrs. Haseltine, Lake & Co., Patent Agents and 
Consulting Engineers, 7 & 8. Southampton-buildings, Chancery-lane, 
London. W.C. 

London Chamber of Commerce.—We hive received а сору of a 
booklet on“ The London Chamber of Commerce and its Work." which 
is a reprint of a descriptive address by Mr. Christopher E. Town. a5- 
sistant secretary of the (hèmber and of its Commercial Education 
department. "Ih? booklet gives a clear idea of the constitution and 
organisation of the Chamber. of the various commercial, industrial 
and legal questions which are taken in hind by it, and also the nature 
of the individual services it is able to render. 

Barry Temperature Indicator.—We are informed that the licence 
granted by Mr. А. Barry to Geo. Wm. Clarke for the manufacture of 
the Barry patent distant temperature indicator, recorder and alerm 
(under Jetters petent Ne. 15.831 1908) has beer cancelled, as one of 
the terms of the settlement of a legal action between the parties. The 
manufacture of the apparatus is now carried on by Distant Recorders 
Co., of Liverpool. | 

The “City Diary.’—The 1912 edition of this useful work of 
reference has just been issued from the offices of the "' City Press. 
148-149. Aldersgate-street. Е.С. The “ City Diary and Almanae " 
is an up-to-date and reliable guide to the City. It contains а com. 
plete list of members of the Corporation. names and addresses of th^ 
Clerks of the Guilds, &c. ; and also full information as to the per- 
sonnel of the various municipal and parochial organisations. Th^ 
“ diary " proper gives three days to a page, and is interleaved with 
blotting рә рет. The price is ls.. post free Is. 3d. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The first meeting of creditors of Bertram Newman (trading as P 
Newman & Co.). electrician. 4. Cranbrook-road. Шота, will take place 
on Dec. 28 at the Official Receiver's. 14. Bedford-row. London. W.C. 
and the publie examination on Jan. 3 at the Shire Hall, Chelmsford. 


The first meeting of creditors of Thos. Topping. electrical and me- 
chanical engineer. 361, Lord-street, Southport, will take place at 39. 
Victoria-street, Liverpool, and the publie examination on Jan. 15 at 


the Court House. Victoria-street, Liverpool. 


E A first and final dividend of 1s. 9d. is payable at the Official Recei- 
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ver s. St. Mary’s-chumbera, Grimsby. to creditors of Chis Wallis, elec- 
trical engineer, 121, Cleethorpe-road, Grimsby. 

The Rugby School Electric Lighting Со. (Ltd.) is being wound up 
voluntarily. and Mr. А. Е. Donkin hes been appointed liquidator. 

Claims against the Edwards Air Pump Syndicate (Ltd.) (т liq.) 
are to be sent to Messrs. С. N. Milne and W. №. Gregg, З end 5, 
Crown-court, Old Broad-street, London, E.C., by Fob. 28. 

John Musgrave & Sons (Ltd.) is being wound up voluntarily. and 
Mr. Н. Mather. 10, Acrestield, Bolton, has been appointed liquidator. 

A meeting to receive an account of the winding up of the Tram- 
ways Extension Synd. (Ltd.) will be held on Jan. 31 at 5, London- 
wall Buildings, London, Е.С. 

Winding Up Petition.— A petition for winding up the Davis Electri- 
cal Co. (Ltd.) has been presented to the High Court by Jas. MeDougall 
(Ltd.) and will be heard on Jan. 16. 


————— — e —— M —— M —— ———- 


—-- 


COMPANIES' MEETINGS AND REPORTS. 


P — 
India Rubber, Gutta Percha & Telegraph Works Co. (L td.) 


The forty-eighth ordinary general meeting was held on Tuesday, the 
chairman of the company (Major LEoNARD DARWIN) presidirg. 

The SECRETARY (Mr. A. P. Crouch) read the notice convening the 
meeting. 

The CHAIRMAN said he wished to ex press the very great regret of the 
board that the year's trading should show such a very bad result. To 
judge by the accounts of previous years the gross profit should have been 
in the neighbourhood of £175,000, whereas they could only lay before 
them on this occasion a gross profit of £64,178. He found that in round 
figures during the previous 10 years their gross profits were respectively 
£1255.000, £163.000, £196,000, £119.000, £169.000, £147.000.. £169,000, 
£167.000,. £177,000 and £180,000. The year in which they showed 
£119.000 as gross profit was 1904. when their board felt that it would be 
unwise fo. recommend a distribution of more than 5 per cent. to the 
shareholders. Since that date the usual JO per cent. had been paid ; 
and he might mention in passing that the average dividend paid for the 
last 46 vcars up to last year was 10 per cent.. whilst, with the exception 
of 1904 and the current year, the dividend paid during 34 vears had never 
been less than 10 per cent. His duty towards them under the present 
circumstances was to try to ex plain as clearly as м as possible how it came 
about that last vear's trading was so unprofitable. There appeared to be 
two causes for that. The main cause was the enormous fluctuations 
which took place in the price of raw indiarubber during the past two 
years. The possible effects of the staple raw material varying in price 
from 3s. 10d. to 12s. 614. per pound in the short period of 13 months were 
alone sufficient to account for a complete dislocation of their trade. To 
deal with an assumed ease. In a business consuming that raw material 
in Ин various grades to the amount of 1.000 tens per annum, the effect of 
a variation of 14. per pound would be £9.333 sterling a year. The 
figures he gave them as representing the extreme variations in price of 
the highest grade rubber—viz.. 3s. 10d. and 128. 64d.—ditfered by over 
1044. By multiplying £9.333 by 104 they saw, therefore, that about 
£1.000,000 represented the extra cost of buying that amount of highest 
grade rubber at the higher price over the cost at the lower price quoted. 
Опе should assume. however, that по manufacturer consumed. only 
highest grade india-rubber, and if lower grades of rubber were included 
in the bulk the average cost might be about half that amount, and the 
difference between the extremes would be also half or, say, £500,000. 
Stated in another way, 1.000 tons at 12s. 614. per pound amounted to 
1.405.000 and at 3s. 104. per pound amounted to £430.000 ; or, if one 


assumed that the 1,000 tons used averaged one half the price of the finest 


krade, the figures would be £702,500 and £215.000, а possible difference 
No doubt the 


of £975.000 in the first case and £487.500 in the second. 
highest and the lowest prices did not last for long. and he only submitted 
the above figures with the object of emphasising the great difticultics 
encountered in the situation thev had to face. although at the same time 
he might say that the amount of rubber mentioned was not an impossible 
quantity for fairly large consumers to use in a year. The second impor- 
tant point to be borne in mind was the fact that manufacturers were 
optimistic, as they ought to be, or they would never overcome the 
numerous obstacles they meetin their everyday business life. But that 
optimism led them to sell at too low a profit on a rising market. when 
they should be preparing to meet the inevitable losses which must come 
later on if the price of raw material fell rapidly, and if stocks made at a 
high cost had to be realised at any price obtainable in order to avoid the 
even greater losses which would be experienced if they were held back. 
Under the ordinary conditions of the market they did not suffer much 
from irregularity of prices, but in the period of absolute folly which pre- 
vailed in what was known as the rubber boom. no prudence of conduct 
could possibly have avoided the trouble experienced. He doubted much 
if any of them had in their memory a variation in prices of articles of large 
consumption which established a ratio of 34 to 1 between the highest and 
lowest prices recorded in 13 months. In dealing with such a situation 
the manufacturcr might join the gamblers and take his chances, or he 
might stand aside. The first of these alternatives the directors could 
under no consideration adopt, whilst as to the second alternative that 
was considered in the form of closing the works for a time. In that 
consideration full weight was given to the disorganisation in the com- 


struction, one section being destroyed durivg the rebellion. 


pany's business which would cnsue if the 4,200 work people ecnnected 
with the Silvertown and Persan werks had been disbanded for even three 
months. They decided, therefore to battle through the difhculties as 
best they could, with the result that was now before them. Finally it 
was true that the board now felt that it might perhaps have been better 
to have paid 5 per cent. dividend instead of 10 per cent. а vesr ago and 
э percent. at the present juncture, but the difference to the shareholders, 
had that course been adopted, would not have been very material He 
concluded. by moving that the report and accounts for the year be 
adopted, and that the distribution of a dividend of 5s. per thare on the 
preference shares Le approved. 

Mr. К. KAYE GRAY seconded the motion. 

A critical discussion followed, to which the chairman replied stating 


that the directors could not be blamed for the violent tluctuations which 


had taken place in the price of rubber. 
The resolution was unanimously agreed to, and the other formal busi- 


ness transacted. 

AFRICAN TRANSCONTINENTAL CO. (LTD) —At a mecting on Wednes- 
day it was decided to wind up the company voluntarily, and appoint Mr. 
P. J. Baird Hquidator.. The Duke of Abercorn presided and said the 
company had been formed in 1892, v ith an initial capital of £140,000, for 
constructing a line from Salisbury, in Rhodesia, to Wady Halfa. in Egypt. 
At the time cable charges from England to South Africa were about Os. а 
word, but these had now been reduced to 28. ба. and it would not. having 
regard to that fact, be advisable to go on with the construction of the 
sec tions of the line necessary to fill the gaps in Gorman East Africa and 


Great difficulty was experienced т the сапу days of con- 


Uganda. 
The line 


had only been carried as far as Ujiji. in German East Africa, and in order 


to build and maintain the line so far the company had had to incur a 


debt of £105.539 to the British Nouth Africa Co. 
it would cost a further £50.000 to complete the missing gaps in German 


It was estimated that 


East Africa and Uganda. amounting to 550 miles, before the Cape-to- 


4 


Cairo telegraph line would be completed. 


HELSBY WIRELESS TELEGRAPH CO. (LTD.)—At the meeting on Wed 


nesday the directors’ report for the year ended July 4 stated that the 
circular sent out on April 22 mentioned. that. diflieultics. had arisen 
regarding wireless telegraph patents, and that negotiations were in pro- 
gress which it was hoped would solve the trouble. 


When the jucyment 
in the case of Marconi у. British. Radio Telegraph Со. was given the 


directors approached the plaintiffs with a view to adopting some working 
arrangement, but the negotiations proved abortive. 


Shortly afterwards 


the Lodge-Muirhead. упа. obtained an extension of their patent for 


seven years, and the directors then approached them with a view to an 


arrangement for working jointly their and the Helsby Co.'s patents. 
Those negotiations were suddenly broken off by the Ledge-Muirhead 
Svnd.. who had since parted with the ownership of their. patent. to 
Marconi's Со. She directors applied to the Leodce-Mutrhead уро. in 
April for terins for installing wireless apparatus in ships and on shore 
stations, but as the terms off red appeared to be incrdinately gh they 
applied to the Board of Trace to appoint an £ibitiater to settle tlie 
terms. Sir C. Dalton, vas appointed arbitrator, and the hearing of 
the arbitation commenced on the Hlth inst. Meanwhile. the company’s 
business has been practically at a standstill: charges based upon the idea 
that an active business was possible have had to be met, and the cast of 
apparatus bought in anticipation of orders being received had had to be 
defrayed; the result being so serious a drain on the financial resources 
that a drastic change in the policy of the board became imperative. With 
that object, the directors have approached the British Insulated & Helsby 
Cables (whese shareholders have mainly subscribed the working capital), 
with a view to the entire commercial management of the business being 
taken over by them, or one of their subsidiary companics, on a protit 
division basis, A condition made by the British Insulated & Helsby 
Cables was the reduction of the share capital from £20408 to £10000, 
by the surrender of 10,498 shares out of the 14,000 shares allotted to the 
vendors, The reduction of capital did not apply to any shureholder who 
had paid cash for his shares. The directors regret having to write off a 
considerable sum for depreciation of stock and plant, owing largely to 
the closing of the laboratory and wireless station at the Crystal Palace 
in order to avoid the current charges thereon, An option had been given 
for the purchase of the company's eymophone rights. 

At the meetirg on Wednesday, Major В. BsbEN-Powrtr, who pre- 
sided in the absence of the chairman (Col. Bernard), said he regretted that 
the report was not more favourable. Their business had been hampered 
by the undecided position of wireless patents. In June they applied for 
a licence to work Sir Oliver Lodge's extended patent. The arbitrator 
(Sir С. Dalton) was now sitting to hear evidence, and they hoped shortly 
to obtain a licence upon fair and reasonable terms. In order to put the 
company into a better fighting and workirg position they were recom- 
mending a reduction of their capital to £10,000 by the voluntary sur- 
render of 10.498 shares which were allotted to the vendor company. and 
they also proposed to enter into а new working agreement with their 
powerful friends, the British Insulated & Helsby Cables, (Ltd), and their 
newly constituted subsidiary company, the Automatic Telephone Mfg. 
Co. With the influence, experience and resources of these two com- 
panies, with world-wide organisation, they felt they should be in a 
position second to none for the much-needed development of wireless 
telegraphy on a sound commercial basis, 

The report and accounts were adopted, and at anextraordinary mecting 
which followed a resolution to reduce the capital from £20,498 to £10,000 


was passed. 
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LONDON GENERAL OMNIBUS CO. (LTD.)—AÀt the meeting on Friday 
the chairman (Mr. Н. Hicks) referred to the negotiations between the 
company und the London Electric and Metropolitan District Railways. 
It was perfectly true that informal negotiations had been taking place, 
and it was equally true that the Press had said far too much about them. 
There might be some truth in some of it, but all that he was prepared to 
вау was this, that should anything come of it—and in the opinion of the 
board nothing would come of it unless it was to be of benefit to the share- 
holders of the London General Omnibus Co.—if anything did come of it, 
then the proprictors would be immediately called together to consider all 
the conditions of any such arrangement. 
whatever without consulting the proprietors and getting their authority. 
On Sept. 30 last they had 1,366 licensed motor omnibuses, and during the 
past vear they had built at their own works 482 new motor omnibuscs, 
and standardised 113 old ones. The petrol which they had used during 
the year had been 6.845.270 gallons, which for each omnibus worked out 
at 6.900 gallons. The duty paid was £42,783. That was a big tax to 
Impose upon each omnibus, for it worked out at £43. 29. 6d. each. 

MANX ELECTRIC} RAILWAY| CO. (LTD.)—At the meeting on Tuesday 
the chairman (Col. Sir А. T. Griffith- Boscawen) said that the number of 
passengers carried and the gross revenue earned during the year to 
Sept. 30 constituted a record. The passengers totalled 606.497, against 
the previous best of 546,666 in 1906-7, and the gross revenue amounted 
to £36,013. 


+ POWER GAS CORPN. (LTD.)—The chairman (Sir Alfred Mond, М.Р.) 
stated at the mecting last week that they had started a number of im- 
portant installations to work during the vear in different parts of the 
world. Perhaps the most important is the large installation of the 
Birchinenwood colliery, largely for the burning of inferior fuel and the 
recovery of sulphate of ammoia. During the year they had also taken an 
extremely interesting contract for the electrification of an important 
section of the Imperial Railways of Japan. The total amount of the 
contract was £160,000, and it included gas plant, gas engines and dynamos. 
He thought the Japanese Government were to be congratulated on their 
engineers, their modern spirit and their appreciation of advances in 
modern power production. И made one a little melancholy when one 
saw railways electrified in this country all round to find English engineers 
still adhering slavishly to their old steam practice, and that one had to go 
to Japan and Japanese engineers to really adopt up-to-date and modern 
methods. "lhat was a very large and important contract, опе which, he 
was glad to say, was going on very well, and which he thought would 
largely assist to still further enhance the great position which their com- 
pany had in the Far East. They had been approached from many 
quarters of the world to take an interest in schemes of different kinds, 
some of them dealing with cheap fuel for the reduction of gas and sul- 
phate of ammonia, others being more in the nature of power schemes. 
which required investigation sometimes of an expensive character, and 
which frequently required financing. at any rate in the earlier stages. 
The Power-Gas Corpn. was not in a position, nor wasit quite its business, 
to go into schemes of that character, nor to undertake financial risks, and 
they had therefore formed the Ammonium Finance Synd. (Ltd.). which 
would work in close co-operation with theiricorporation, in order to take 
advantage of the many schemes whieh came before them, and. which 
required expert knowledge and financing. 


NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


[S.J 


NEW COMPANIES. 


BALLINAMALLARD ELECTRIC LIGHT & POWER SUPPLY (LTD.) (3,761.) 
Reg. in Dublin on Dec. 14, capital £500 in 5s. shares, to carry on the 
business of providers of electric current, and especially to provide 
light for the village of Ballinamallard, co. Fermanagh. Private com- 
pany. First directors are T. Craig, W. Campbell and T. J. Crozar. Reg. 
office: Ballinamallard, Co. Fermanagh. 


CARRARA-VERSILIA ELECTRIC RAILWAY, & POWER CO. (LTD.) 
(119,077.)—Reg. Dec. 15, capital £250,000 in £1 shares, to acquire a 
concession from the Italian Government to construct, equip, work and 
maintain an electric railway in the district of Carrara. Versilia, to 
carry on the business of railway and tramway proprietors, carriers of 
passengers and goods, manufacturers of and dealers in trucks, loco- 
motives, accumulators and dynamos, suppliers of electricity, &c., and 
to adopt ап agreement with Rhys-Jones, McTaggart and Burch. First 
directors are Lord Taux, W. j Smith, J.P., D. R. Davies, M. Rhys- 
Jones and J. Е. D. Bowden. Reg. office: 1, Broad-street-place, Е.С. 

CEARA TRAMWAY, LIGHT & POWER CO. (LTD. (119,030.)—Reg. 
Dec. 11, capital £400,000 in £1 shares (200,000 7 per cent. preference), 
to construct, project, lease or acquire tramways and light railways in 
any part of the world, to equip, maintain and work by electricity or 
other power all маре and railways belonging to the company, to 
carry on the business of tramway and railway proprietors, carriers of 
passengers and goods, manufacturers of and dealers in carriages and 
trucks, suppliers of electricity, &c., and to adopt an agreement with 
the City Improvements Co. J. H. Hyland and H. L. Bankes are pro- 
visional directors pending appointment of board by the signatories. 
Reg. office : 42, New Broad-street, Е.С. 

GIBAUD MAGNETO CO. (ENGLAND) (LTD.) (119,086.)—Reg. Dec. 15, 
capital £12,600 in 12,000 ordinary shares of 1s. each and 12,000 pre- 
ference ehares of £1 each, to carry on the business indicated by the 


The directors would do nothing. 


titlo, and that of engineers, founders, &c., and to adopt an agreement 
with E. Peace. Private company. First directors are С. C. W. Simpson, 
A. Hewlett, jun., E. Mayet, E. Peace and such others appointed by 
preference shareholders beiore first annual meeting. 

INDICATING FUSE & GENERAL MFG. CO. (LTD) (119,088.) — Reg. 
Dec. 13, capital £2,000 in £1 shares, to take over the business of an 
electric and general engineer carried on by F. Kershaw as the Indi- 
eating Fuse & General Mfg. Co. Private company. First directors 
are F. Kershaw and W. J, Seton. Reg. office: 50 & 51, High Holborn, 
W.C. 

INSHAW ROTARY ENGINE SYND. (LTD.) (8,091.)—Reg. in Edinburgh 
Dec. 14, capital £2,500 in £1 shares, to carry on bnsiness as engineers, 
electricians, &c., and to adopt an agreement with G. R. Inshaw. Private 
company. First directors are D. H. McDonald, C. M. Collins, $, 
Wallace, G. R. Inshaw and J. G. Inshaw. 

WORSLEY & PAGE (LTD.) (119,164.) — Reg. Dec. 15, capital £2,000 in 
£1 shares, to adopt an agreement with F. Worsley for the acquisition 
of the business of an electrical engineer carried on by him at Peter- 
borough as F. Worsley & Co. Private company. First directors are 
Е. W. Page and Е. Worsley (managing directors). 


MORTGAGES AND CHARGES. 


ELECTROMOBILE CO. (LTD.)—Issue on Nov. 18, 1911, of £165 5 per 
cent. debentures, part of a series (created Aug. 5, 1911) of which раг. 
ticulars have already becn filed. 

SEALE, AUSTEN & BARNES (LTD.)—Mortgago on freehold land and 
outbuildings at Tonbridge, Kent, dated Nov. 24, 1911, to secure all 
moneys due or to become due from company to Union of London & 
Smiths Bank. 


CITY NOTES. 


свали end 


MEMORANDA (Dec. 21).—Bank rate 4 per cent. (since Sept. 21, 1911. 
Price of silver, 25;d. per oz. Consols 76; —77; for money, 77—77; for 
account. Consols Pay Day, Jan. 4; Stock and Shares Continuation 
Days, Dec. 27 and Jan. 10; Ticket Days, Dec. 28 and Jan. 11; Pay 
Days, Dec. 29 and Jan. 12; Mining Shares Carry Over Days, Dec. 22 
and Jan. 9. 

Prices or METALs (London). —Copper, cash, 65; ; three months, 64;. 
Lead, English, 16,',—16;,; Foreign, 151—155.  брейег, 261—217. 
Tin, English, 205—204; Foreign, cash, 205 ; three months, 193}. 
Tron, Cleveland, cash, 50/-, three months, 50/11. 


BAHIA TRAMWAY, LIGHT & POWER CO. —'ihis company's gross 
earnings for November were £12,800 increase £228). Aggregate frum 
Jan. |, £144,467 (increase 14.366). 

BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. (LTD.)}—Traffic 
receipts for November were £21,890 (increase £3,160). Aggregate from 
Jan. 1, £227.870 (increase £27,450). 

BRITISH ELECTRIC TRACTION CO. (LTD.)—Sir Chas. Rivers Wilson 
and Sir Chas. W. Fremantle have resigned their seats on the board of 
this company. 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The number of units 
delivered to consumers during the four weeks ended Nov. 24, 1911, 
were 739,287, compared with 626,393 units in the corresponding four 
weeke of 1910. 

CHADBURN’S (SHIP) TELEGRAPHICO. (LTD.)—An interim dividend at 
the rate of 6 per cent. per annum has been declared. 

CONSOLIDATED GAS, ELECTRIC LIGHT & POWER CO. OF BALTIMORE. 
The directors have declared a dividend of 1} per cent., being at rate 
of 5 per cent. per annum, on the common shares for the quarter ending 
$156 inst. 


HOBART ELECTRIC TRAMWAY CO. (LTD.) —Ап interim dividend of 
2} per cent.T(tax free) has been declared, 

KALGOORLIE ELECTRIC TRAMWAYS.—Traffic receipts for November 
were £3,165. Aggregate from Jan. 1, £37.944. 

MADRAS ELECTRIC TRAMWAYS (1904) (LTD.) — This company's traffic 
receipts for the fortnight ended Dec. 15 were R,22.730 (increase 
R.1198). Aggregate from Jan. 1, R.503,391 (increase R.42,580). 

STOCK EXCHANGE NOTICES.— The Stock Exchange Committee have 
appointed Jan. 5 a special settling day in and have granted a quotation 
to scrip (fully and partly paid) for £821,917 41 per cent. consolidated 
guaranteed debenture stock of the Toronto Power Co., and have also 
ordered a further issue of £20,000 44 per cent. first mortgage prior lien 
gold bonds of the Montreal Water & Power Co. to be quoted. The Com- 
mittee have been asked to appoint a special settling day in and grant a 
quotation to fully-paid scrip for £1.000.000 5 per cent. second mortgage 
50 year bonds of the Мелсав Light d Power Co. (Ltd.), and to grant 
quotations to £385,000 44 per cent. preference stock (in lieu of scrip) 
and £95,000 additional 4} per cent. preference stock of the Central 
London Railway Co., and $7,100,034 common stock and $6,360,054 
6 per cent. preferred stock of the Consolidated Gas, Electric Light & Power 
Co. of Baltimore. 

WESTERN UNION TELEGRAPH СО.— Nct earnings for quarter ending 
December (partly estimated) are $2,460,000, and the surplus is $1,278,900 


(е $698,000). А quarterly dividend of $ per cent. has been de- 
 clared. 


WINNIPEG ELECTRIC RAILWAY CO.— А quarterly dividend at the rate 


of 12 per cent. per annum (payable Jan. 2) has been declared - 
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. É a No. of | СЫ 6. ne 
E uU c weeks, Amount. Electricity — | f E 
£ £ | 10 5/0 | Bournemouth & Poole Elec. Sup. Ord..... | 71-81 6 |7 d M | к н 
Aterdeen Corporation ....] De. 13| 1258 | + ‘26| 28 | siar |+ Sana | 19 46 Do. 41 ге Се Cum. Pref. sls 8-9 417 3 Feb, №, 
СА ерер макоо Е есе о а DM AE о S 
Ancio-Areentiné serrer: » 16] 52,140 | + 1715 | 48 245128 |+ St. 44%! Do. 44 per Cent. Deb. Stock (red.) ...... (101—103 4 6 6 Jan July 102i, -. 
Asuton under ШУПе с + » 16 390 | + 18 | 38 789 |+ 5 4/6 Brompton & Kensineton Elec. Sup. Ord.. 78 630 ur Jub $ se 
Avr Corporanon «e| м 161 187] + 45| 3I lo 608 |+ 5 36 Do. 7perCent. РтеЁ ................ ев. nb dOcd- Mi Aw та 
Barpsiey saecu ees ees cn 8 182 | + 12| 49 9.09] |+ . 4% Central Elec. Sup. Co. 49, Guar. Deb. Stck. 98 --101 4 O € т. nee К | е 
СОР ООР „ 8 3021 + 82| 49 15152 |+ 5 2/6 Charine Cross (W. End & City) El. бир. Со 31-4 6 0 0 Feb, Aue E co 
В Есті Trams Ud. ” в St PNE и 5 23 Do. 4i per Cent. Ре... 414 4160 Feb Aus 48 +s 
Birzunectam S Mund. vas „ 16 9,727 | + 2223 | 37 317.958 1+: St. 40 , tDo. 4 per Cent. Deb. Stock (red.) ...... 95 98 4 3 0 Jan, J ly КК ui 
т n 8| O18 | + 49 | 4430 |i St 44% ро; 44 per Cent. Deb. Stock ired.). ..... [Ole tok Bo a ues de 
Biackrool & Fieetwood . А ax m А A : 5 23 Do. City Undertaking 4125 Cum. Pref... 33-4 510 O Jan | Jul А P 
Blackburn Corporation .... 1,015 | — 43,833 |+ 5 2/0 | Chelsea Electric Supply Ord. ............ 4-44 517 9 Much М 45, 44 
B-iton Corporation...» «ee vá s on н . 41% Do. 44 per Cent. Deb. Stock (red.) . 99 --102 4 9 6 June. Dec See) ie: 
Bomta AED 3.252 | + 134.184 |+ . 44° Chiswick Elec. Supp. Gorp. Ist Mort. Db. 884-9309) 5 0 | T $ 
Bournem puth Corporation.. 1,413 | + 68.129 |— í 10 6/0 City of London Electric Liehting Ord..... 123 -134| 413 0 Feb. A 131 12H 
erred Corporation З (n 10 60 Do. 6perCent. Cum. Pref. .......... 12 —13 416 9 Jan. July . .. 
Briehton Corporation... 40,197 |+ . 5% Do. Sper Cent. Deb. Stock (тед.)....., “19—123 4 2 9 June Ос "à 5s 
Bistol Trams & Carriage .. 66 227 |+ 41°, Do. 4} рег Cent, 2nd Deb. Stock (red.).. 101 —104 4 8 0 Jan "Jul oe zm 
m dde E ere: 15177 |+ E u^ | а | Durham El. Р.О. 5% Ist Mort. | | | d 
urton Cerporation. ...... 10.817 | eb БЮСК MET 891—9] .. 
Bury Corporation. ........ | 48.21] + 10 4/0 ' County of London Elec. Supply Ord. ....: al Lo © А E Aue Ок 9% 
Calcitta Tramways Co. .... | | 31.948.491 10 6/0; Do, 6 per Cent. Cum. Pref. .... esee 11 —11} 5 6 6 Mar, Sept dll Me 
Camvorne-Redruth +... 036 . 4195! Do. 44 per Cent. Deb. Stock (red.) .... 108—110 4 2 6 Jan, July 1091 ie 
Сагай Corporation... eee. . 44% Do. Second Deb. $їосК.............. 90 —103' 4 8 6 May, Nov. , 102} 102 
Central Lonion Railway EM 107.567 .. ee Edmundson’ 5 Elec. Corp. Ord.. octo i-t ee | June July | ee | oe 
City & South London Rly... | 5 n | Do. брег Cont. Cum. Pref. s... . o 2-2 i4 May. Nov. oe .. 
City ct Birmingham ...... 103.584 . 4^5, Do. 44 per Cent. Ist Mort. Deb. (red)... #3 —39 566 Шу. 89), 84 
Cork Electric Trams Co... . . 124.876 30 Folkestone Electricity Supply Co. Ord. .. 44--5 6 6 O April. Oct ub .. 
CTY TON a ea EERI dia mex 65.679 26 Do. 5 рег Cent. Cum. Pref. .......... 44-5} 5 2 6 Mar, Sept coo 
Devonport & Dist. Trams .. 21,456 43% Do. 4} Ist Deb. Stock (red) ...... 95—98 4 13 3 Feb, Aue oo | se 
Dover Corporation... eee "в: 4.0 Hove Electric Lighting Ord. ............ | 6 7] 6 60 April Oct Ve x 
Буса & Lucan Railway .. 41% | Isle of Wight Е. L. & P. Co. Deb. piter 8 89 526 № eo oer 
Dublin uite уз ерен 147.461 40 Kensington & Knightsbridge Ord. ‚ 61-78 6 8 6 Feb, Aug! c, +. 
Ж ; E о’ е Aug 
D.diey-Stourbridge seses 41.743 о Do. брег Cent. Ist Ргеї. ............ |^ 5} 6 5 0 0 Jan, July; coi ** 
DIO OUR ane au 4°, | Do. 4 per Cent. Deb, Stock (red.). ..... 99-9 443 ера 
Fast Ham Council жузе sss 40,948 4% К & Knetbe. Co. & Notting НШ | | 
Exeter Corporation _...... 13.023 | (Joint Station) 4%, Deb. Stock eds) ‚ 95—98 430 April, Oct 2 sate 
Gateshead & Dist. Trams .. 51.272 41% Kant Elec. Power Co. Irred. Deb. Stock. 80 —81 510 O Jan "July 901 ° 
Giaszow Corporation ...... 67.809 1/2}; London Elec. Supply Ord. .......... АЕ 1{--2 314 0 Mar, a es .. 
Glossop Тгзт8......... mr 6.187 30 Do. 6 per Cent. Рге!................. 4-44 680 Mar, Sent . .. 
Gloucester Согрп._........ >. 4% | tDc. 4 рег Сеп. Ist Mort. Deb. ........ | 87—99 410 6 Jan. July 2 Ө 
Gravesend -Northfleet. . 10.478 2:0 | Metropolitan Electric Supply Ord. ...... 3! —4 613 4 April, Oct Ji 
Great Northern & City Riy.. 35 2:3 Do. Hi per Cent. Cum. Prefs vete a 4| 41 417 0 Jan July 4} 44 
Greensck & Port Glasgow. . 35 599 41% Do. 4} рег Cent. Deb. Stock Ist Mort... 101 - 106 4 7 0 June, De el Ө 
Halifax Corporation s.es.. 73 575 34% Do, 34 per Cent. Mort. Deb. Stock red. | 85 —98 4 | 0 Jan, July +s .. 
Най роз Tramways...... 13.392 41% Midland Elec.Corp.forP.D.4} Ist Mort.D^bs | 964 —984 | 4 12 y l .. 
Hastines Elec. Trams Co. 27.626 2,0 Newcastle Elec. Supply Ога. (1-50000 & | | 
Hone Kot «iis eos Vans $253.760 | (04, 57,010- 137,500) seer eee ee ee eee 34 6 0 0 Feb Aug «| + 
Huddersfield Согрп. ТИ 71 527 | 2/6 | Do. 5 рег Cent. non-Cum. Pref. ...... 4—4} 517 6 Feb Aug © ee 
Hull Corzoritioa... ss. nh 108.452 41% Do. 4) per Cent. Ist Mort. Deb. ... 97 —9) 412 0 Jan, July ++) œ 
ford District Council .... 20.074 595 North Metro, Elec. Power Sup. 5 Morts... 99-102 419 6 in wel oe 
lixeston District Council 4.931 6°о | Northampton Elec. Lt. & P. Ог4......... А 411 6 Feb Aug | «+ e 
Irsaiz: Corporation ...... 16.981 5% Do. 5%% Рге{,........... TT 15-15 4 6 0 Feb Aug ©, e 
Isle cf Thanet Со. ........ 3.736 4% , Do. 4", Dobs... een nnn ..... 99-101 319 0 June, De с. ла. 
Jarrow о. 6.422 3/0 Oxford Electric ое. —€—X 6}-6Ё 513 9 March.... e+ | ** 
„еу Corporation ...... 6:93] 4^» Оо. 4% Deb. 5ссК_............. .. 91—94 451. B up e 
Kidderminster & District we 5.703 5.0 St. James' & Pall М: All ad Ord. .. 71-81 6 5 0 Feb Aue 8 ү oe 
Kiltameck Corporation: 5 146 36 Do. 7 per Cent. Pref, «вагон 6} -71 520 Feb Aur Of .. 
Kirkcaldy Corporation .... | 33%! Do. 3) рег Cent. Deb. Stock БЕ 85-83 4 0 6 Jan, Juy © = 
Lanarkshire Trams M 718 L. Smithfield Market Electric Sup. Ord, 11-11 а Feb. ji. die Lee 
[лє те United Jess Же 67.332 4/0 | South London Electric Suprly Ord..... А Е 2{ 3t 613 6 Арти | . oe 
"еалипе{оп .............. 8.724 5% Do. 5% Ist Mort. Stock (ге1.)........ 100 --103 418 6 .. ve 
Leads Corporation ......., 281.637 1 078% South Metro. Elec. Lt & Power 7% Ist Pref 1-1) 612 0 Feb, Aug Is oe 
Leicester Corporation...... и 07.1! Do. 6 рег Cent, 2nd Ре { 617 0 Frb Aug POEM 
VER CO ee асы 2101 4}% Do. 4} Ist Deb. бтоск(те1,).......... 95—98 413 3 April, Oct £e 
Lincoln Corporation. ..... 477 3 Urban Electric Supply Ord. ...... eese | $- v4 April, Oct А .. 
Liverpool Corporation ba Е HN 561.440 3 Do. Sper Cent, Cum. Ргеб............. 2-2) 11 2 3 Ар, Oct с 
Liverpool Overhead Ву. .. 35.022 %! Do. 4} рег Селе. Ist Mort. Deb. ......' 85} -88} 5 3 0 April, Oct 87) + 
Шзл!ш1ло@Слїууп Bay Ry. 25| 6 Waste Heat & Gas Elec. Gen, Stations ., ley -l T f May Aue se "m 
saadan County Councils... 78 1.532.032 Q Westminster Elec. Sup. Ога,............. 7i 3$ 6 3 0 Mar, Sept ! 8l 8 
London Elec. Ry. Co....... | 311.56) /3 XDo. 44 per Cent. Cum. Pref. .......... |. 5—53} 4 8 0 Jan, July OW) ee 
London United: .......... | | 322,953 | | | | | 
Lowestolt- Gor Айс ucc 1943 | Electric Railways and Tramways. | | | | 
"n ncnester Corporation p 625,908 .. | Bath Elec. Trams Pref. Ord. eei n n ә» n А —} oe April | os e 
Mersey Railway ++... 47.026 0'6 Do. Sper Cont. Cum. Pref. ........., $4 18 0 Jan July оле] эз 
UTE ОРИ 10,252 ‚144°, ро. 41 Ist Mort. Deb. Stock (red.) . 8) --85 5 9 О April, Oct | у. e 
M tropolitan Dist, Railway.. | 259.923 . 44°, B'ham & Midland Trams 4} Ist Deb. Stock 91 —93 417 9 Jan, July 91 .. 
Metropolitan Elec. Trams.. 23: 430.497 | o , Bristol Tramways & Carriage Ord. ...... 5—6 |616 0 Feb, Au e T 
ы eee Inr 1 16,678 Hp | D. 11 LE E M MIU MR 71—8 936 | 5 .. | zm 
в огрога!їоп........ i 6.834 № о. per Cent. Оз55........ T ET 100 —1 | 2 ie d oe 
ND on-Tyne Corp... 160.124 | .. | British Electric Traction Ord. .......... ENG = i I о den UP Dun vus 
Newport (Mon) суук, 26.455 (o. | Do. 6 рег Cent. Cum. Ргеб_.......... 4 —4 | Feb, Au 4. 4 
Northampton Corporation. : 19:973 St. 5% трэ, Sper Cent. Perpetual Debs. ...... 92-95 5 70 April, Oct 98 934 
от Ashton & Hyde .. | 28.211 St. 419% | Do. 4} rer Cont. 2nd Deb. Stock ...... ! 79 —83 511 0 May ' Nov 
P. ham Corporation ...... 74.021 St 3^; ‚ Central London Ordinary Stork ........ 67 —69 |4 8 3. Feb. Au j 6? 674 
Perth IN B) В.) Corporation .. 5.536 ‚ 4% | Do. 4 per Cent, Pref. Ѕїоск .......,.. 84 —85 |412 0 Feb Аш... 
pu A.) Elec. Trams .. 80174 ` 6/4 05. 4 рег Cent. Pref. Scrip fully pd... 109 —1l1 4 1 O M s 
E. ООН ааа 6.297 .St. 2% 1 Do. Daferred ЅіогК ................ | 55—52 :31 6 Feb. 501 | 
р" Corporation .. ‚65 85.023 100. ae | Do. 4 per Cent. ргрѕ................. 102 —104 3 16 11 Jan. July ` бз 
É ETIES ...... КККК ОКК : 96,544 5 City of Birmingham Trams 5%, Cum. Pref. 43-5 15 2 6 А il. 5. Ж 2 
ү Corporation dapes 23.185 102 i») Do. 4perC:nt. Ist Mort, Debs. ...... 97 ~10) 4 1 6 АТ, Oct "S 
2th:tham Corporation 557435 11% City & South London Rly, Con. Ord. ....| 394-31) 511 Q Feb, Au ju 30 
SUC SUR TE d 2? ы: үс Perp. Pref. (1831) .... 103 —110 | 411 9 Feb Aue dies 
wapa 716 o, Do ССО РЕ РНР Рр = Б, 
nd TP TEN $144,160 St. 5% | DS ЭЭ. eae vn icd e RACE REGERE ERA ! 193 — 108 4 t 0 ' Feb. A кс 
2 s ey ere ee О 2.558 . 9% 1 Do (1903 „еее 102 — 104, 416 0 Feb, Aus ЖЖ 
Sine а ves 245,628 . 4% | Do 4perCent. Perpetual Debs. ...... 100-102: 4. 9 бу Ма М c oe 
Sneazore НЕ MP $511.722 10.6:9 Dublin United Trams. 6 per Coat, Prefs.) 11-12. 5 4 0. Feb, Au TEES sn 
e ur tropolitan........ 42.092 10! 5/0 | Gateshead & District Trams Ord......... 81-39 1740 ОР a 
с «ИСК Coa VN TWICE VES 41.325 10 .. | Gt. Northern & City Rly. Pref. Ord. (4%, 1-14 | | Feb. Aug «s 
0 атрфоп_............ а 46.382 $ 7! | Hastings & District Elec. Trams, 6% С.Р. {-i | Mi Mar. S: MORAN s 
eu end Corporation + 26.923 . 4% | Do. 4| Deb. $!оск............... e4 73—78 |5 19 0 | Avril Dot DE NS. 
Э uthport Tramways ...... + 14.823 lO. =, m Tramways Ord. ........ Pa bae a | —3 | Мат, Дота 
ЗИ dae. Hythe,&c., Jt-BJ + 29.039 О ее 10055 6 psr Gent, РЕ ае оаа ш а Mir S Im 
qu nd Corporation.. + 49,740 419% Do. 4\ per Cent. Debs. ............ | E 72—74 63 6 na Jui | aen 
icq калгы m 3.148 26 "S Es у [s Ed Cent. Pref.. 21-2 1415 0 Mar, Spt gc 
Seems igi aac EN 55.154 ?^, Do per Cent. E и - xs Te pem 
о Corporation ...... КЕ 5 783 59 Lanarkshire Tramways ................ 112, | 5 15 0. кер, я | | 
T ОЙ auccm da sea id — 2.118 Зо , Lancs Utd. Trams 5^, Ra Lien Dob. T 739—892 6 4 0 Jan, July е 
ош самое. e 12.701 уб; и 4% Deb. Stock ........ 39 —1:00.4 1 0 d | 3 984 
de Trams Со......... + 12.222 ° MEET. ace ei ed е e a E EORR 32 — | 
Was r n е + 41,657 M | London United Trams. 5% Cum. Pref. | 2i i | : Н : | Jan, Jul | S ie 
М sall Corporation ...... + 28.100 4% Do. 4 per Cont. Ist Mort. Deb. Duces 72 —4 , 511 0 J | M | 2 70 
О Corporation. p .. | Mersey Con. Ord. $їосК................ 6—8 | Feb; А А | | 
Mi st Ham Corporation .... + 0/6 | Metropolitan Elec. Tramways Ord....... | zu 16 10 TEN S = 
Wel о -Маге ...... + 8.163 x Do. Deferred .......... ee je euo jd ү | ‘April JE eee 
Bic DABIS PRAE + 0/6 Do. 5 per Cent. Cum. Pref. .......... | 2,—1% | 5 TE 0 Feb, Aue i : 
olverhampton богрп. + ae Do. 4i per Cent. Deb. З1оск.......... 102—104, 4 7 6, Jan nd ы 
Worcester о.............. = 5 Do. 5 рег Cent. Db. Stock ...... rr a 418 d n nd rs 
Yorkshire W.R. "tete з е о ое — 2 eseee е 43{ 4 12 0 Feb, Aug 44 43 
Yorkshire re Woollen District. | ЧЕЗ Do. Surplus Lands 5їосК$......л....! 66 —58 | 4 9 9! Feb, Aug а m d 
: * [n calculating the yield allowance has b»:n made for aczrued interest, but 
z not for redemption. 
t Ех dividend, $ The London Stock Exchanee Committee have declined to quote these. i E 


(а) These meon ara with the cotresoandine pariod last year. ° Partly electrical. 
inus3 days, $ Minus 2 days, || Plus3 days, 9 Plus 2 days 


title 


q> 
ELECTRICAL THE ВОВА, DECEMDER з. 
PEE e оо | EM COMPANIES’ SHARE LIST.—Conti 
ь в ә К Жаз Е | 

Ф DEND НАМЕ | Wod, ооо: Рлчрвнр | Business | z Lag ep he -Continued. 

i a Mas, Cat, ылыы. ыз е с. = : UR. EK TO j z, ric3 *RA - А = 
| Electri _ жеры m 20 ЕЮ . _ Dec 29. 2 са | NAME. | Wed., PER сент. DIVIDEND | Ме 

St. зро кк and Tramways— Continued. | | HüsheEowd = И ee Deo. $b. Yiioso. OUP | Dec 2 
St. 349, (го. Rly. 3} рег Cent. Preference..| 8 : est. et l | | : 1-5 6 
St 3192 BS 3t per Cent. " A" Preference.... 94 ae | í Э 6 Feb, Aug 861 851]. Telephones, | | | High- Low 
St 3192 Do 3} чы EE MAMMA: T 84 —86 |4 2 о E Aug F 8511100 А де Telephn. & Telegh. Сар. St б 142] —1441 E 4 | | est. est. 
st. 339 Do, 3h ent. Debenture Stock. s.. 90 —92 .3 17 eb, Auz pedo n o. Coll Trust $1.000 4 per Cent. Bds. us - Er cus 
St (o о. Зі per Cent. * A" Deb. Stock | 8 .317 0 Jan, July | zt, s: St. 4% | Do. 4% | рег Cent. Bds. 95-97 4 3 3 Jan. Jul | 
Pd * Metromolitan District Rai n э —91 3 17 9 р | ! Е о Cons. Bonds 1936 2449 E ow ie 112 ==] : y "y | A 
t. 4122 politan Dis ailway Ord. ....| И Jan, Jul 91р 82MSt. 5°» | Anglo- A © e 14 310 9 m Res 
rA ы ы ee аз cag E A. $3 31 8 49 DUNT EE urnas сое 101 —103 418 0 Mar, Sp e .. 
S for Do Assented Вх Erer (Int Guar by 10 Feb Aug, 894 89| | Qf. Monte Video Telephone Ord. ушж 1А m Pc oM . 
t jo | . Elec. Rhys, Co. of London, Ltd.) 75 — | о Do. Sper Ce ИЕ IMS OVV. Ru Pe AR 
St 159 в. An Cent. Consoltd. Rent-charge 75 m 3 2 0 Feb, Aug 76) 75} St. 6% National Co. Pref, ЗЕ a Кеи о n 514 О May, Nov. (+... 
CAI DE ane per Cent. Midland Rent-charge 102 —104 | 3 17 0 Jan, Juy, * œ Rc D | \— 1051 514 0 Feb, Aug | 104] 104} 
St 690 Ds D. Stock 4 per Cent. ........ ^ 89 —9] 9 Jan, July: ¢: .. {10 6/9 Do. 6 рег Cent шї lsi Pret — aa 127 —129 413 9 Feb, Aug | 1291 122 
St. 4° | Do. yas oe P Deb. Stock .... 145 —147 |4 2 0 n [Ur | | ji 2: ао Do. 6 per Cent. 2nd Pro ue Mui a E 2 с pron Aug | + | 

1 у б, e it, tO «4 uvis E Ere EN. an, ul 6 431 е) р | - e “ТЛ PTS... эе и ав $ 1 eb, А; | x 

| ae jg лс: ти Ога......... ^ —% : H С pn July 93 St. 340 Ро. ен. si “TO 3 9 s Aus 5 т 
St. 41%) Do. 4 г Cent. Cum, Pref ..... "ot x pril Oct «5 ae [pt 5s Do. 4 per Cent. Deb. Stock (red.) .... NEL 9 June, Dec! .. 

Го Шо, 4} per Cent, Deb. Stock... siei [711 6 Feb Аше | | О’ onm. nt. Deb. Stock (геб.)...- 091—105. 4 О 0 Jam July: gi 
NE S, Met. Elec. Trams & Ltg. 6% Cm. Pref. кж, à 17 0 Мау Noy 924 .. | ! 0/7. Oe Со. 30 уг. Bnds.... 1991—1011 4 3 0 e | 1914, 101 
100 59° Su x AE Deb. Stock sc vc ees k 72 —77 |5 > 0 .. TIE 10/75: Do. брег Gant. Cum. Pref. лье. 11—18 418 0 April, Oct | ** | s 
офа UM I IstMtDb.; .. B 40 jn July и ae 4 per Cent; Red, Deb. Stock...... BEC 4 oe e e 4 
wie 41% Do 4097 BA on. SLES. „оьте 14—24} ‚ Jan, July dn .. t o&? о, elph. Co. of Ezypt Aho ‘Db S. cee! 10 = - an, July . " 

р {о ео са "m 24 T 5 5/0 United b 2 о А А (red.) ) 102 4 9 O Jan | 
.. 15 Do. 6% М bds wit р. 0...6... 109 —102 14 9 0. rz ЦА ОЕ ited River Plate Ord. ... E , july 
| Я ) : : h cou 8 M Ан 1013 100: 5 2/6 | Ро 5 неа 7} 7} 5 8 0 Jul 71; 
4% Оо. 4 Bone E po... 65 —67 240 5) . per Cent. Cum. Pref El y ре st 
‚ 4 per Vent, ower Но. Dbs. .. - uns, Dec" 69% 65, pt 4l7o Do. dos CNN fs) 413 0 June D а 

г NN ur. WR) Elec, Trams, Ord. jd М 102 Tu 3 19 0 | J и. ес | Mec 2: ` о о 4{ Deb. St. Red. ооо ое ө е е ө е э | 103} —1051 4 6 0 ү July i ** | У 

St. 4h . per Cent. Cum. Рге{........... = ** | March .. °: ee \ ; А | | | 
| 4l u^ 41 per Cent. Ist Оебз. .......... grat! 59 6 m | 210 ..] 5 3/0 Elec. CAMCN investments. | | 
St. 449 rr Малшаешил, &с. | Jan July “o Y“ О a tGlobe Telegraph о pas 101—114 d 4 о B DU жн 

| r2: ior Cable Co. 44% Deb. Stock ...... —102: | i9 fDo. 6 Сеп Pref ные e ae о SpDcMrJu 1 10; 

| 0/7, RUD о Meter Ode d COM | peg - i ^ | ӨҢ eom 10 6% | Submarine Cables т (Cert) ... eene E EFL 1 1 3 ORDRE Е 2 

iom . 6% Cum. Pref. sesers ——Ó озар x; о ж | i А а Е pril, Ос... 

1241 Babcock & Wilcox Ord. -.......... "E MN оао nus пази and тогол Electric — | | ! 

A o eR cuo. VERE ore EL 6: Sll 5 2/9 Anglo-Arz уз, Tramway3, &c | "PN MEE 

5 3/0 D А Е & Helsby Cables Ord... 64—71 756 | 2 | PITE. 5 2/9 Do EU. 519, Cum. Ist Pref..... 5&—5А 5 6 О April, Oc | | 
St. 449% D>. rie on Piel es 51-6} 500 July, Feb 6i ee fst 4% | Ро 40" Cum. 2nd Pref. жааи 45—54 514 0 ji. ] | 5| "uu 
S. die р So AES Mort. Deb. (red.)... 102 —101 4 7 0 Jan, July с. [sc на Do LE ОС soe di cies wales e's 95 97 433 June De 5 x 
St. 4495 British Th ort, Ded ЗСК... инь, +. | 104 —106 » (Jam July 1 Bt 5% M us eb. аврод 1014—1031 4 8 0 ' 96 
pre BUE Dod п 419% IstMt.Db.. 94 —97 4 M n » 0| n BE 502 а Stock еее, 99 —101 5 0 2. si T. © 
100 6% Do. 6 с ous? 6 рег Cent. Pref. ..: a Mar, Sept tees 5 4/0 Brisbane El ec. Trams. 5°% Deb. (red.).. 104 —107 415 6. Jan, Jul i 
а По Жн one Mod р DEM | 109—102 519 o Fem Avs | 011 LRS 26 Do etc co PR Ord... 80-84 415 6 Mw aR ё 
St. 5o- na. SIUE ort. Dep, OCK .... 57 —60 ' , ss ss Ist 4404 И Im um. Pref. ...... ees 4j —5 E tet 3 34 
Ж E E ү Deb Stk! 80 —85 | c oo, du UB тр ке вооа Columba EL Ry DE Ord. scons, Te cx Жу 
St 414 D» Pe erp.Ist Deb, Stk +... 552-61 779 E . е о De Pref ons El. Rly. Df. Ord....... 137 —142 515 0 Mis de ae das 
5 50 Callend о 2nd Deo. Stock ...... 39 —44 10 10 0 Mar, Sept beige E «595 Do. 5^: Cu td Stok узше X Vas | 118 —122 500 May, Nov br 19 
5. 2/6 | D> E. n Con. Ота.........., | 9—9} 800 Jan, July e c №40 же, p. Е Pref. бїосК........ 109 —112 410 0 |. hae tol D 
St. 41% рә. а № -E РАИ рар. аа дой, Ost uos 

а Kellner Alkali ort. Debs. (red), 101 —103 4 8 0 ОШУ 7” St 44°, Do. 44° Р ower Debs. ........ 104—105 4 5 9 Jan, Jul: ey cae 
St. | 440! astner-Kellner Alkali Co. у.е. ыр | Моу, Мау .. T а zi '5 Perp. Con. Deb. St. ........ 101—153} , y AES. 
D ud в 4} per Cent. Ist mort. Deb. -red.).. 1015 в | à z Q May, Nov 3f 31. fr | eL Burns Puls Lacroze Trams Ist Mt. Db. 97 1011 4 19 е Mar, Sept tih nx 

10/3 шо Тејезгарћ Ord. ...... 14—16 |519 0 Feb. Aug 2D -| 970 | се Port & City Tram, Ist Mt. | | г, огр 1 i 

| 05. Соп SN RO a cu SAIS о 1715 3 м xt 5 2/6 | Calcutta Tramways (1 to 137,610) ...... о 93 —97- 398 9. Кер, AuR T 

| 0/71. Ds. ыз DE d dac tn esas Sm. 13 6 8 A E EN ** Тоо 26 Do. Sper Cont Cu ere POS | Si -5} 5 1 ө. Маг, Sept Sj 5 
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NOTES. 


Small Undertakings. = 


THE development of electricity supply in this country 
compares unfavourably with the conditions abroad, not 
onlv as regards the more restricted use made of electrical 
energy, consequently reducing the size of our power stations, 
but also as to the number of supply undertakings. The 
difference is more especially pronounced in the case of 
villages and small towns, which have usually been given a 
wide berth by would-be suppliers in this country. As Mr. 
P. A. SPALDING mentions, however, in a very interesting 
Paper read this month before the Dublin Local Section of 
the Institution of Electrical Engineers, and of which an 
abstract appears in this issue, existing small undertakings 
have not so far shown a very profitable return on the outlay ; 
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in fact, taking 51 towns in our Annual Tables having a 
population less than 15,090, and an output not exceeding 
300,000 units, he finds that of 26 municipally controlled 
concerns 18 showed a deficit ; whilst, although 21 of the 
25 companies considered showed a surplus, this onlv 
amounted in the aggregate to 1-2 per cent. on the capital 
expenditure. In view of such results it is not surprising 
that new schemes have until recently been comparativelv few. 
ae 

THE position, however, now seems to be more promising. 

Not only is the capital outlav necessary much smaller than 


would have been the case a few vears ago, but due to the 


development of internal combustion engines, more par- 


ticularly the Diesel oil engine, the cost of generation is also 


| much lower; whilst the introduction of metal filament 


lamps and cheaper svstems of wiring has materially 
augmented the number of prospective consumers. The 
reduction in capital expenditure referred to above applies 
not onlv to the plant in the generating station, but also 
to the distribution system, since the size of the mains can 


be reduced, and less opposition would now be raised to the 


use of overhead mains. In this connection it is interesting 


to notice that the author 1s stronglv in favour of a 220-volt 
two-wire svstem, even in the case of towns containing up 
to 15,000 inhabitants. Although we think that the adop- 
tion of so high a pressure is undesirable, since it increases 
the cost of the lamps and also restricts the use of lamps of 
small candle-power, we agree that the additional com- 
plication of a three-wire system is in most cases unnecessary. 
Of the 51 small undertakings mentioned above, in 40 а 
three-wire svstem has been adopted, and the author believes 
that the size of the mains is at present excessive. Ш this 
is the case the best remedy appears to be to develop the 
use of electricity, either by connecting up all possible 
consumers or bv encouraging “‘ other uses." 
ые 

In view of the recent discussion on tariffs, we may draw 
attention to the fact that Mr. SPALDiING favours the “ con- 
tract" svstem in the case of small consumers. Some 
interesting figures are quoted in this connection for the 
Galway undertaking, which has been in operation for about 
21 vears. These show that the average revenue per 


30-watt lamp installed was somewhat greater in the case of 


the “ contract " tariff than where meters were installed, 
It is 


the figures being 7s. 104. and 6s. 114. respectively. 
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also worth noting that the author considers that it is quite 
feasible to adopt the “ contract " system to cover the use 
of electric irons, kettles, &c. If this were done, and appa- 
ratus loaned to these small consumers, development should 
be more rapid, whilst the knowledge of the possibilities of 
electric utensils would become more widespread. 


КЕЛЕ ЕЕ 
Тһе Electrolytic Corrosion of Iron. 

THE electrolytic corrosion of iron has always been а 
matter of some interest, though, in this country, during the 
last few vears it has lost much of its importance owing to the 
adequate rules laid down bv the Board of Trade for the pro- 
tection of pipes within the areas of electrical generating 
stations and electric tramways. In many countries, 
however, effective control has not been adopted, and, con- 
sequently, there is liability to a good deal of corrosion. In 
the present issue we give an abstract of an article appearing 
in the “ Journal " of the Franklin Institute, the author 
being Mr. HAYDEN, an engineer in the research depart- 
ment of the General Electric Co. (U.S.A.) In Mr. HavpEN's 
experiments the corrosion is compared with that which 
should be theoretically obtained with ferrous iron, and the 
actual corrosion is often found to be very much less than 
that which would be expected owing to the passive state 
assumed by the anode. It appears that when the anode is 
passive the corrosion may be less than 4 per cent. of the 
theoretical amount. Curiously enough, however, under these 
conditions the corrosion of the cathode is about twice as 
much as it is when the anode is active. 


профи 


THE passive state is one of those rather uncontrollable 
phenomena on which a certain amount of research has been 
carried out, but which has not been satisfactorily explained. 
Presumably, a passive cathode is not obtainable, the passive 
state being probably due to oxidising ions. It would be 
expected that nitrates would have a marked eflec. in pro- 
ducing the passive state. This is found by the author to be 
the сазе. Thus, potassium and ammonium nitrates showed 
corrosions of 25-0 and 37-8 per cent. respectively of the 
theoretical ; ammonium carbonate gave 38.2 per cent., vet 
potassium carbonate give the much smaller figure of 2-75 
percent. It is difficult to understand this difference. The 
oxidising properties of potassium bichromate may very pos- 
sibly account for the negligible figure of 0-34 per cent. 
associated with this salt, whereas chlorides give rather more 
than the theoretical amount of corrosion. Ferric, rather 
than ferrous, compounds appear to be generally present 
when the anode is passive, and this state is accompanied by 
a rise of voltage, but it is difficult to draw апу exact con- 
clusions from the present experiments, and there seems to 
be а distinct field for further work. 
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Halfpenny Fares. 


Tue latest experiment with halfpenny fares is undoubtedly 


one of the most serious in the history of electric traction, 


and its effects will certainly be watched with consider- 
able interest by other than those directly connected with 
electric tramways. Halfpenny fares have generally been 
regarded with much disfavour by tramway managers, and | 
probably their introduction has seldom been accompanied 
by any benefits to the undertakings concerned. Glasgow 


is one of the few places where these fares are in force and. 
where the undertaking is in а strong financial position ; and 
it is probably the magnitude of the surplus shown each vear 
on the working of their tramways that has led the Council 
to undertake such a risky experiment. Hitherto the penny 
stage has comprised four halfpenny stages, but this sup- 
posed disparity has influenced the Council to double the 
distance over which a passenger 1s conveved for a half- 
penny. The result for the first week was that the number 
of halfpenny fares increased to 3,336,366, compared with 
1.297.007 in the corresponding week of the previous vear, 
whilst the revenue showed a decrease of about #300 for 
thesame period. A better indication of the effect, how- 
ever, is that the revenue was about £1,300 less than in 
the preceding week. During the second week of the 
“double halfpenny stage” system—that is, the week 
ended Saturday last—considerably more than one million 
extra passengers were carried, compared with the corre- 
sponding week last vear, but the receipts only increased 
bv £120. 
METUO 

ALTHOUGH it тау be argued that the total traffic receipts 
for the two weeks in question only show a decrease of 
less than 4 per cent. compared with the corresponding period 
a vear ago, № must not be forgotten that the number of 
passengers per car-mile has increased bv about 2) per cent., 
due, largelv, to the extended halfpenny stages. This must 
inerease the working expenses, due to the greater wear and 
tear, energy consumption, clerical work, &c., invotved ;. 
whilst а more serious consideration is that the number of 
cars in service will undoubtedly require to be Increased. 
A further unfortunate feature of experiments with fares 
is that the full effects are not at once apparent, so that the 
advocates of the system in Giasgow may claim that the 
diminution in revenue is warranted by the surplus shown 
on last year’s working. As, however, the proportion of 
halfpenny fares to the total traffic increases, а change to the 
old fares тау be necessitated; but the unpopularity 
incurred by supporting the change woud probably deter 
many of the Council from doing so until the financial. 
stability of the undertaking had possibly been imperiled. 
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“The Central.’—The December "number of this journal 
is quite up to the average as regards the number of interesting. 
articles it contains. These include “A New Aluminium 
Industry," by Mr. А. V. Hussey; 7 Radium,” by Mr. C. E. №. 
Phillips: “ Тһе Benkö Primary Battery,” bv Mr. W. В. 
Cooper. and `` The Progress of the Work ou the Quehec Bridge 
Foundation,” by Mr. А. B. Bevan. Other articles deal with 
the changes that have recently been taking place at the College, 
and with the varied doings of old students. | 

Wireless Telezraphy in India.— According to “The 
Engineer ? the extension of wireless telegraphy in India is now 


to he carried out systematically. A route from Caleutta to 


Jutogh, Simla, by way of Allahabad and Delhi, was chosen in 
the first instance, and the installations arc nearing conipletion. 
The next station to the north will be at Lahore, and this will 
be put in touch with Karachi. Later on Peshawar will doubt- 
less be included in the system. In the west an installation 
is to be built at Bozbav and another at Nagpur. The 
necessary funds will be provided next year. | 


Recent Telephone Patents in the United States.— Patents 
recently granted to Mr. A. A. Jahnke, in the United States, 
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describe two transmitters. One is the usual type of instru- 
ment. save that it is designed for high currents and must have 
cooling devices, The electrodes are, therefore, made hollow, 
and a circulation of liquid is arranged through them. The 
body wall of the granular button is of a porous substance, and 
at the same time serves as the inner wall of a hollow annulus. 
The space within this annulus is filled with liquid of a volatile 
nature. the fumes of which pass through the annulus to соо! 
the granules. The second transmitter works оп а novel 
principle. Тһе diaphragm drives the slide of а three-way 
cock, which is arranged at the junction of three liquid- 
conveving ducts. А high-resistance liquid approaches the cock 
in one duct. A highly conducting liquid approaches through 
а second duct, while the third duct conveys away the mixture. 
A conducting wire reaches almost to the cock in the first and 
third ducts. The cock is so arranged that the high-resistance 
liquid supply is reduced as the low resistance is increased. 
Thus the conducting path between the two wire terminals ts 
varied in resistance to correspond with the vibrations of the 


diaphragm. 
Automatic Telephony in Chicago.—According to the 
“ Electrical World," 30.000 automatic telephones are now in 
use in Chicago, while additional instruments are being installed 
at the rate of 75 to 100 a day. Trunk line connection has now 
been obtained with points in Illinois as far away as Springfield, 
and it 18 expected shortly to complete the gap between that 
city and St. Louis, which will open up the large independent 
field of Missouri and adjoining states for Chicago connection. 
Another line is being built to connect Chicago with South 
Bend, Ind., which will give Chicago connections to all Indiana 
and Michigan stations. To stations reached bv its trunk lines 
the automatic company offers five-minute connection at the 
same rate heretofore charged for three minutes’ conversation, 
whiie a discount of 40 per cent. is allowed off the regular day 
raie for long-distance calls between 6 p.m. and 7 алп. An in- 
teresting feature of the automatic telephone service in Chicago 
has been the large number of Chinese subscribers obtained, as 


persons of this nationality have trouble in calling numbers over 


the manually operated switchboards. Chinese subscribers. of 
the Illinois Tunnel Co. are provided with special calling dials 
having both the ordinary figures and their (Chinese equivalents. 
A Chinese directory has been printed especially for the benefit 
of these subscribers, who can thus reach their own countrymen 
directly. аз well as any other automatic telephone subseriber 


in the city. 

Electric Cooking on а Train.— The “ Electrical World ” 
states that the fast “limited ” trains on the Burlington route 
between Chicago and the North-West are lighted by electricity 
furnished by a 110-volt turbo-generator. [n consequence 
of the competition between several lines to make their own 
trains the most attractive to travellers, Mr. А. E. White, con- 
tractor for the line, has just installed cooking devices in the 
lounge and buffet cars of the principal trains, and'all cook- 
Ing is to be done electrically. Each car is equipped with a 
percolator, toaster, chafing-dish, egg-boiler, small frying-pan, 
tea-kettle апа water heater. 
plugs, from which as many appliances can be operated. For 
evening “snacks " the various appliances аге brovght to the 
table and the cooking is done under the eve of the traveller. 
Ladies who prefer to manipulate the utensils and thus give 
evidence of their culinary skill are encouraged to supervise 
their own orders if they so wish. The morning breakfasts are 
prepared on the electrical appliances in the buffet kitchen, 
*everal orders of toast, eggs, &c., being prepared in advance and 
kept warm in the dev сез run at low heat. The percolator, 
however, is actually used on the table. The low voltages 
КелегаПу used in train-lighting systems have prevented the 
sencral adoption of electric cooking, but the 110-vo!t head-end 
System used on the Burlington route permits the use of 


standard apparatus. 
Date of Interruption. 


Cable Interruptions. 

Авва —Perim ............. ood pei . July 8, 1909 
Latakia—Palur& _......................................._ May 26, 1910 
Saigon—Pontianak ............. cese esse Nov, 24, 1911 


——— 


1 


Each table is arranged with six |: 
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Electricity in Mines.—In an address recently delivered at 
Derby, Mr. №. C, Mountain expressed the opinion that the new 
Rules deahuy with the use of electricity in mines would not im- 
pose апу yrgat hardship or expense on colliery owners. The 
Rules endeavouzcd. Mr. Mountain explained, to secure а better 
standard of workmanship. Further, they allowed high tension 
to be used practically anywhere underground with the exclusive 


employment of armoured cables. The original Rules would 


have cost the colliery ewners an immense amount of money. РА п 
estimate was prepared as to the cost of bringing 11 colliertes in 
the Midland district, all of which had perfectly satisfactory in- 
stallations, under the new Rules, and the aupregate sum was 
£49,000. Under the new Rules existing systems, provided they 
were reasonabl v safe. would not come under their requirements 
until 1920. On the whole, he did not think the new Rules were 
likely to cause. mine-owners serious trouble. Mr. J. T. Todd. 
Blackwell Colliery, in proposing a vote of thanks to the lecturer, 
said that while mine-owners were prepared to make the best 
arrangements possible, they did not intend to scrap all their 
plants, as would have been necessary had the original Rules 


been passed. 

Novel Electric Locomotive Control.—According to the 
* Electric. Railway Journal" an electric locomotive has 
recently been purchased by the Portland, Grey & Lewiston 
Railwav Со. The locomotive is designated by the builders as 
one of Class 8-4/100, E-9. This classification indicates that 
there are eight wheels and four motors per locomotive: Е 
is a classification letter which denotes the number of driving 
axles; 100 stands for the horse-power of the motors, and the 9 
means that itis the ninth locomotive built of its class, Four 
Westinghouse motors with a gear reduction of 16:61 drive the 
locomotive and are controlled by HL equipment. А feature 
of the HL control that was one of the determining factors т its 
adoption for this system is the incorporation of a стеци- 
breaking device in the control equipment. The line-switeh 
perforins the functions of a circuit-breaker. The switch is con- 
trolled bv a relay which operates whenever the current to the 
motors exceeds a predetermined value. There are several 
breaks in series and the arcing effect is distributed among them 
all. providing an effective breaking distance of several inches. 
This control has proved very satisfactory on a number of 
locomotives. The Portland, Grey & Lewiston locomotive 18 
equipped with hand brakes and also with Westinghouse 
hand and automatic air brakes. The average number of cars to 
be handled in a train will be five, and the average weight of a 
loaded car will be 38 tons to 40 tons. The tota! length of the 


line 1s 35 mules. 


Electrolysis in Chieagzo.--Accorduig to the 
Railway Journal” the existing rule with regard to the preven- 


* Electric 


tion of eiectrolysis in Chicago is as follows :— 

Ground retura wires must be so arringed that the difference of 
potential between the grounded dynamo terminal and any point on ihe 
return circuit will not exceed 25 voles. Tae positive pole of che dynamo 
must be connected to the trolley lines and whenever pipes or other 
underground metal work are found to be electrically postive to the rails 
ot surrounding earth, they must be connecced by conduciors arranged 
ко as tu provent a flow of current from the pipes into the ground. 

In a report that has recently been presented it is recom- 


mended that the rnle be amended to read as follows :— 
Ground return wire and rail circuits must be of such current-earrving 
capacity and so arranged that the difference of potential between апу 
two points on the return vill not exceed the limit of 12 volts. ‘Ine railway 
companies must so equip their return current systems with insulated 
pilot. wire eireuit« and voltmeters that an indicating reading тау be 
obtained at any time showing the difference of potential between the 
negative "bus-bars in each siation and the exureme limits of the return 
етеш In the. corresponding feeding district. The railway companies. 
must protect all mecallie work from electrolysis by the properinst lution 
of à system equal to or better thin a pipe and cable sheath drainage 
system consisting of insulated copper wir:s, pipe straps, ammeters, &c.. 
which limits the maximum amperes drained from this sub-surface metallic 
work to 10 per cent. of the total output of ine station. 
To operate within the limit requi -this rule wavs 
| thin the limit required Бу this rule the raiwavs. 
would be compelled, our contemporary remarks, to make one 
or more of the following improvements: (a) Reconsiruct all 
defective track work and instal additional return feeders ; 
(b) Instal a negative booster system; (c) Instal a return- 
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“current drainage system ; (d) Reduce the size of the power 
plant and substation feeding districts, or (v) Insulate the 
railway return circuits. The report states that the most 
practical and efficient method of reducing electrolvtic damage 
would be the installation of a pipe-drainage system. It 
recommends that all track bonds be repaired and main- 
tained in an efficient condition. 


“Experiments on the Strength and Fatigue Pro»e:ties of 
Welded Joints in Iron and Stecl."- A Paper on this subject 
was recently read before the Institution of Civil Engineers by 
Dr. T. E. Stanton and Mr. J. R. Pannell. The experiments 
described were undertaken at the suggestion of Sir John Wolfe 
Barry in 1908, the object being to obtain a comparison of cer- 
tain properties of welded joints--made by different processes 
and by different makers—-with the corresponding properties of 
the unwelded material from which the joints were made. It 
was hoped that Бу this means some estimate of tlie general 
reliability and efficiency of modern welding processes might be 
arrived at. In order to obtain material for the work a circular 
letter was sent from the National Physical Laboratory to 
various engineers, inviting them to submit specimens of welded 
joints for testing. To this invitation 16 firms responded, and 
the total number of welded joints received was 167. The 
method of welding and treatment of the joints was left entirely 
to the makers, the only condition being that all specimens 
should be made from bars 1} т. in diameter. The tests to 
which the joints were subjected were: first, a tensile test, and, 
-secondly. a fatigue test by the Wöhler method. The former 
included determinations of the elastic limit, the yield point, the 
maximum stress, the total elongation, and the general and local 
elongations. The mean results of the tensile tests on the 
welded joints, expressed as a percentage of the strength of the 
original material from which the joints were made. were :— 
Hand-welded iron. 89-3 per cent.; hand-welded steel, 81-6 
per cent. ; electrically welded iron, 89-2 per cent. ; electrically 
welded steel, 93-4 per cent. ; joints made by the oxv-acet vlene 
process were also submitted by two makers, but the results 
were not comparable with those obtained by the hand or elec- 
tric processes. The various determinations made in the tensile 
tests showed a distinct want of uniformity in the material in 
the region of a weld, but the results of the fatigue tests proved 
that this did not materialiv zffect Из resistance to reversals of 
Stress. When failure under alternating stresses of low value 
took place, it was invariably due to a defect in the actual weld 
itself. The number of defective joints which were discovered 
in the whole investigation, however, led to the broad conclusion 
that in important work, where the failure of any particular 
welded joint might involve serious damage to the structure, 
the subjection of each joint to a proof-load was still desirable. 


“А High-speed Fatigue Tester and the Endurance of 
Metals under Alternating Stresses of High Frequency."— 
At a recent meeting of the Royal Society a Paper on this subject 
was read by Prof. В. Hopkinson, F.R.S, Jn the apparatus des- 
cribed the test piece (4 in. diameter by 4 in. long) is fixed verti- 
cally. the lower end being attached to heavy masses. The 
upper end of the piece carries a weight. This weight is attracted 
by an electro-magnet placed above it, and excited bv alternat- 
ing current. The pull thus applied varies periodically between 

-zero and a maximum value, the frequency of the variation 
being twice that of the current. The test-piece behaves as a 
spring. the lower end of which is held fixed while the upper end 
carries th> weight, and is free to move in a vertical direction. 
The adjustments are such that the natural period of the vertical 
oscillations of this system is approximately equal to the period 
-of the varying magnetic pull. This accordingly sets up large 
forced oscillations of its own period. Ву thus using the prin- 
ciple of resonance with a current-frequency of 60 per second the 
range of pull applied by the magnet may be magnified from 20 
to 70 times, and the stress produced in the ріеге can readily be 
made to alternate between 20 tons per square inch tension and 
20 tons per square inch compression. The number of complete 
cycles per minute is 7,200, and 1,000,000 reversals can be per- 
formed in two and a-half hours. The test piece is fitted with a 
simple form of optical extensometer whereby continuous ob- 
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servation can be kept of the change of length occurring ina cycle 
of stress. From the change of length the stress can be calcu- 
lated if the piece 1з approximately perfectly elastic under the 
stress which is being applied. An independent estimate of the 
limits of stress can also be obtained by observing with a micro- 
scope the range of movement of the weight and calculating its 
acceleration'from that range on the assumption (whose justi- 
fication is fully discussed in the Paper) that the motion is simple 
harmonic. These two methods of obtaining the stress were found 
to agree closely for the mild steel used in the experiments up to 
a range of stress of about 30 tons per square inch. Endurance 
tests made in the new machine on mild steel showed that the 
steel would stand at least 20,000.000 cycles of stress covering a 
range of 29 tons per square inch. Comparative tests of the same 
steel made by Dr. Stanton at the National Physical! Laboratory 
in a direct stress testing machine giving about. 1,110 reversals 
per minute showed that at this speed the probable life of the 
materia! under the same range of 29 tons per square inh would 
be less than 100,000 reversa!s. Similar comparisons with both 
higher and lower ranges of stress confirmed the conclusion that 
at the high speed of over 7,000 reversals per minute, the endu- 
rance i3 much greater than at 1,100 reversals per minute, both 
in the number of cycles and in the actual time required to pro- 
duce fracture. 


Electric Welding in Railway Work.--According to the 
“ Electric Railway Journal.” since September 18, 1911. the 
Pittsburgh. Railways Co. has been using an electric welding 
outfit at its Homewood shops for the successful repair and rein- 
forcement of all classes of metal equipment except those made 
of grey iron castings. During its first week this welding svs- 
tem saved about £17, and every bit of material, the flux ex- 
cepted, was taken from the scrap-heap. Current for welding 
is furnished by an old booster set consisting of a 30 н.р. shunt- 
wound motor and a 60-volt 300-ampere generator. The 
reactance in the generator is enough to counteract sudden surges 
when the welding arc is broken. The shunt field of the booster 
is directly excited from the trolley circuit through a resistance 
connected in series with it across the line, instead of being 
shunted across the series winding of the generator. The switch 
controlling this separately excited shunt-field circuit is locked 
to prevent anyone from breaking the circuit when the set 18 
running free. The grid resistances, which are inserted in the 
series field, can be varicd from 0-02 ohm to 0:045 ohm, depend- 
ing upon {һе current desired. The welding flux consists of 17 
parts borax, 14 parts brown oxide of iron and 1] parts red 
oxide of iron. The electrodes are usually of carbon. but cold 
rolled steel is uscd for such work as welding the sheet steel on a 
gear case, the melting of the electrode itself furnishing the re- 
quired new metal. 


= 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following: - 

Dr.W. Н. Eccles concludes his article оп“ Recent Wireless Telegraph 
Patents.” 

Dr. В. A. Houstoun concludes his series of articles on “ Studies in 
Light Production." taking as his subject this week “* The Light of the 
Future.” 

Mr. J. H'ird?^n contributes an article on “ Electric Smelting and 
Reduction of Ore in England.” 

We describe recent extensions at the Summer-lane station of the 
Birmingham Corporation Electricity Department. 

Mr. P. A. Spalding recently read a Paper before the Dublin local 
section of the Institution of Electrical Engineers on ‘‘ Small Elec- 
tricity Supply Undertakings.” 

We continue our description of the exhibits at the recent exhibition 
of apparatus by the Physical Society of London. 

The official inzuguration of Haslingden municipal electricity supply 
schem? took place on th? 19th inst. 

Certain features of th» yea s legislation are discu:sed in our 
Leading Article. 

Municipal Loans.— Applications have been made hy the municipal 
authorities of the following places for sanction to loans for electricity 
supply extensions :—(ireenock (420.000); Hornsey (£8.941); 
Oldham (£19,567.) 
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APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the post of commercial assistant in the 
Applicants must have 

had a sound technica! education in subjects relating to electrical and 
mechanical engineering. and practical training as electrical engineers. 
and preferably should have obtained commercial experience with a 
tirm of electrical engineers supplying motors. are lamps, heating and 
Applications, on 

a special form to be obtained from the city electrical engineer and 
manager, Mr. T. Roles, Town Hall. Bradford. {must be sent to the 
town clerk. Mr. Frederick Stevens, Town Hall. Bradford. by first 


Bradford Corporation electricity department. 


cooking apparatus, &с. Salary, £250 per annum. 


post. Tuesday. Jan. 9. бее also an advertisement. 


British Insulated & Helsby Cables (Ltd.). Milton-road. Edge-lane. 
Liverpool. advertise for an engineer with experience in the designing 


and manufacture of power switchboards for telephone exchanges. 


Ап important firm of mechanical and electrical engineers require à 
man with good technical training for writing technical articles. des- 


criptive catalogues and advertising work. See advertisement. 


The Federal Publio Service Commissioners, Melbourne, require an 
assistant electrical engineer in the Postmaster-General’s Depart- 
ment. Salary from £520 to £600 per annum. Applications by 


Feb. 1, 1912. 


A draughtsman is wanted for general electric work ; technical 
training with drawing office and practical experience essential. Appli- 
cations to Works Manager, Locomotive Works, L. & Y. Railway, 


Horwich, before Jan. 1. 


A lecturer in physics and applied mathematics is required at the 
Salary 


Applications to Mr. Е. J. Wylie, 9, South Parks-road, 


Rhodes University College, Grahamstown, Cape Colony. 


£300. 
Oxford, by Jan. 15. 


Mr. P. W. Highfield, consumers engineer in the Worcester elec- 
showrooms assistant 


There were 117 


tricity department, has been appointed 
to the Birmingham electricity supply department. 


applications. 


Mr. E. C. Reed. chief publicity writer to the Westingheuse Com- 


panies’ publishing depart ment. has been appointed sales manager to 
Mr. 


Messrs. Miles, Sykes & Sons, Calder Works, Sowerby Bridge. 
Reed will take ur his new duties early in the new year. 


Mr. F. Huggrtt has been appointed canvasser of Southend elec- 


ricity departm-nt. 


INSTITUTIONS AND SOCIETIES. 


Newcastle Section of the Institution of Electrical Engineers.— The 


annual dinner of this Section wes held on Wednesday. December 20th. 


Mr. С. S, Vesev- Brown presiding over a company of fully 100. which 
Included the deputy Lord. Mayor and the Sheriff of Newcastle, 
Messrs. S. И. de Ferranti (President of the Institution). J. E. Kings- 


bury. P. F. Rowell, and H. W. Clothier. 
Mr. GERALD STONEY. in proposing the toast of the “ Lord Mover and 
Corporation of Newcasile;" mentioned that in connection with th» trans- 


fer of the telephone he would have liked to have seen some scheme uncer 


which the municipalities would have had some say in the management 
of the telephones in their own areas. The toast was responded го by the 
deputy Lord Mayor and Councillor Rogers. 

Prof. Henry Lotrs proposed the toast of the " Institution of Eke- 
trical Engineers," He said that elecuricity was now largely used in 
mining work, but he thought that even more might have been done had 
It not been that the electrician had shown an excessive amount of caution 
in tackling some of the problems of the application of electricity to coal 
mining. He did not believe that there was anything inherently dan- 
Errous in electricity applied to coal mining. and he did not sce why it 


should be impossible to solve the same problem by electricity as Sir 


Humphrey Davy did with naked lights. Nowadays they seemed to «eck 
retuge in repressive legislation rathor chan trust to their inventive capa- 
bilities, — [t was the invencve spi that had actuated a small band of 
North-country с Шегу ov ners and viewers when faced with the problem 
of using naked lights in mines, and т his opinion the present problem did 
not appear to be as difficult. 

Мг. 8. Z. юк FERRANTI, in reply, said that he was glad that Prof. Louis 
had given them advice in regard io making electricity applicable to mines. 
The Institution, however. had already done something in this direction, 
especially in regard to the Parliamentary Committee's proposal to exclude 
electricity from coal mines where naked lights were not allowed, in that 
they had been instrumental in having the permissible percentage of gas 
raised from ! to ]!. Не had been struck by the comparatively small 
amount of electricity which was used throughouc this country. The 
output of the Manchester works was approximately 80 million units 
per annum, and when it was considered that a fair-sized factory would 


consume 10 to 15 мсп units per annum they would sec what a com- 
paratively poor output the largest municipal supply in this country had. 
The professional side of their Institi con was somewhat Гое. as most 
of the members were interested in the industrial applications, but in his 
opinion the commercial side had not been properly recognised. His 
wish was to try and make the commercial side a first-class one, and he 
wanted the people on the commercial side to do their share. If the 
Institution was ever to represent electrical engineering it must include 
all those who contributed to electrical work. and it could only progress 
bv co-operation between all sections of the industry. Men representing 
all the different interests should be in the Institution and on the Council. 
To he effective a large membership of the rght kind was required, and, 
further, they must have the necessary funds at their disposal. He did 
not agree that any of the sections were antagonistic, because the success 


of one section promoted the progress of all other sections. 
After the toasts of " Armstrong Colleee Learned Societies and Other 


Guests’ and “ The Newcastle Local Section " had been duly proposed 
and seconded, the evening concluded with the performance of a musical 
programme. 

Newcastle Students’ Section of the Institution of Electrica! 
Engineers.— Mr. C. S. Vesev- Brown. chaitmen of the Newcastle Section 
of the Institution of Electrical Engincers, presided overa meeting of 
students at Armstrong College on Friday. December 15th. when it 
was decided to hold meetings for students every fortnight and to. 
arrange visits. The following cx mmittee was appointed: Messrs. 
А. H. Browett, B. A. M. Cooper. W. А. Hatch. А. G. Stamatopoulos. 
W. A. A. Burgess, E. С. Том сзепа. J. D. Dodds, M. Shuttleworth,. 
E. Н. E. Woodward. W. A. Christianson, G.H. А. Armstrong, E. A. 
Robinson and А. Douglas. The chairman then explained the work- 
ing of the students’ sections in London, Manchester and other dis- 
tricts. As regards the proposed modifications to the Articles, he 
stated that advice had been received from London of the present 
intention of the Council thet students should not exceed the age of 
27 years, and that the subscription for students should be one guinea. 
per annum up to their twenty-first birthday. and 14 guineas after. 
There was to be no entrance fee. А large number of engineers 
engaged in the district signified their intention of joining the Institu- 
tion. The enthusiasm shown by students at this and other recent 
meetings eugurs well for the organisation of a strong and successful 
students’ section in Newcestle. Those interested in this movement 
who have not already obtained applicetion forms are advised to 
cemmunicate without delay with the hon. secretery, Mr. Н, W. 
Clothier, Hawthorn Villas, The Green, Wallsend-on-Tvne.. 

British Science Guild.—-At a recent meeting of the Committee of 
this society it wes decided that the lecture scheme recently proposed 
should begin at the end of January. Among the lectures to be de- 
1 vered will be one by Prof. Perry on * Problems in Technical Educa- 
ton in Connection with National Industries.” The meetings will 
be held in the rooms of the Chemieal Society. 

Association of Consulting Engineers.--The in:ugurzl meeting of 
this Association will be held at the Institution of Electrice! Engineers, 
Victoria Embankment. S.W., on Monday, January 15th. at 4 p.m. 

Junior Institution of Engineers, —' The presidential address by Mr. 
G. Marconi, on “ Engineering Considerations in Wireless Tele- 
graphy.” which was to have been delivered to this Institution on 
Friday. January 5th. has been postponed, 

Tramways and Light Railways Association.— The “ Journal " of 
this Association for December contains the reports of the Board of 
Trade Inspector on the tramway accidents at Lewisham and Smeth- 
wick, The report of the London Traftie Board for 1919 is also- 
considered. 


EDUCATIONAL NOTICES. 


University of Bristol.—The Rt. Hon. Viscount Haldane, F.R.S.. 
has been elected Chancellor of this University in succession to the 


late Mr. H. O. Wills. 


Faraday House.—The next term opens «n Januery 8th, when a 
fresh course of instruction will be commenced. The entrance ex- 


amination will be held on Fridey. January oth. 


King's College (University of London). —In the Faculty of Engineer- 
ing of this College complete courses of studv, extending over three or 
four years, are arranged in civil, mechanical and electrical engineering 
for the engineering degrees of the University of London and for the 
diploma and certificate of the College. 

Mr. W. H. Patchell will deliver a special advanced cours of lectures on 
“The Application of Electric Power to Mines and Heavy Industries " on 
Mondays, at 6.30 p.m.. commencing Jan. 15. 

Prospectuses, ete.. from the Dean or from the есгесагу King’s College. 
Strand, London, WC.. 
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SMALL ELECTRICITY SUPPLY UNDERTAKINGS.* 


ВУ Р. А. SPALDING. 


Summary.—The author considers first the case of small areas having 
a population of from 1.000 to 5,000; and, secondly, small towns with from 
5,000 to 15.000 inhabitants. In both cases, as a rule, he advocates a 
two-wire supply at 220 volts and suction gas or Diesel plant. He 
finally refers to some interesting details of the small undertaking at 
Galway, and summarises the results obtained in ty pica] small concerns. 


The progress of electricity supply in small areas during recent vears 
has heen уегу disappointing. but the subject is well worthv of further 
consideration under the improved conditions which now obtain. 
In the first place, suction gas plants and engines are very much 
cheaper, and are more economical and reliable in operation than in 
earlier years ; secondly, the advent of the metal filament lamp has 
reduced the cost of electricity to the consumer to about one-third of 
the cost heretofore, light for light. Further, the initial capital ex- 
penditure on plant and mains is very much less. Lastly, the cost 
of producing electricity by modern suction gas or Diesel oil engine 
plants is reduced to a figure which would, a few years ago, have been 
considered impossible with very small plants. These facts go to 
prove that the prospects of success with such undertakings are con- 
siderably improved. 

It is the ambition of some of the larger supply companies to control 
as extensive an area as possible, and to supply in bulk all the small 
towns and villages that are within this area. Under present con- 
ditions, however, electricity can now be generated locallv at a price 
against which the large supply company will tind it hard to compete. 

The scope of this Paper is limited to very small towns having a 
population of from 1,000 to 5.000. and to larger towns having а 
population from 5,000 to 15,000. The conditions which govern the 
supplv varv so greatly between these extremes that the author 
considers it advisable to subdivide his remarks under two headings. 

SMALL AREAS, PopULATION 1.000-5,000. | 

There are very few districts in the United Kingdom where it will 
be found possible to supply electricity from water-power which can 
be harnessed at a reasonable cost, and the question of prime movers 
will. as a general rule. have to be decided between suction gas plants 
and oil engines w orking on the Diesel principle. The capital cost 
of à suction gas plant is less than that of a Diesel plant of the same 
output, but against this must Бе considered the fact that repairs and 
depreciation are greater with the former. All things considered, 
however, there esn be no question that for these very small districts, 
where the capacity of the plant does not exceed 100 B.H.P., suction 
gas engines at pio:cnt take precedence over all other existing prime 
movers. А battery of accumulators is absolutely indispensable with 
these small undertakings, and its many advantages will more than 
compensate for the extra capital expenditure. The author makes 
no attempt to quote any estimated figures showing the capital 
expenditure required for any particular scheme, as he considers that 
such would serve no useful purpose. 

In the majority of these areas а direct-current 220-volt two-wire 
system of distribution will probably be found the most satisfactorv, 
all things considered. In certain cases, where the area of the district 
to he supplied is very small, it will be worth while to estimate 
whether, if the distribution pressure were only 110 volts. the increased 
cost of copper in the mains, as compared with a 220-volt system, 
will be more or less than the extra cost of a battery having twice as 
many cells of smaller capacity, as would be necessary with the higher 
pressure. Also with the lower pressure it is worth while to consider 
the question of using bare copper tubes or strips for the feeders 
instead of insulated cables. 

As regards the method of installing the mains, it should be re- 
membered that in most of these thinly populated areas the houses 
are very scattered, and in consequence the distributing system will 
be comparatively extensive. Every effort, therefore, should be 
made to obtain permission for the erection of overhead mains. 

The majority of the houses in these districts are small, and the 
number of lights required will seldom exceed six : the average for 
a number of such houses may be assumed as four Jights. In these 
cases it will well pay the undertakers to supply small consumers at a 
fixed contract rate per annum, based on the sizes of the lamps in 
use and the probable burning hours. This system has the important 
advantage that meters can be dispensed with, a saving both in capital 
and working expenditure. 

The working costs per unit generated with the smallest of these 
planis should not exceed 1-5d., while the total costs, including all 
standing charges, could be kept at or below 214. per unit, provided 
the initial capital expenditure is small. If, therefore, a flat rate 


* Abstract of a Paper read before the Dublin Local Section of the 
Institution of Electrical Engineers. 


tariff is fixed at 6d.* per unit, it will enable the undertaking to make a 
good profit on the sale of current, and should meet with the general 
approval in the district. At this price the cost of burning a 16 c.p. 
metal lamp for 1,000 hours will be 9з. This size of lamp will probab!v 
he generally used in these small houses, and, as the inhabitants 
usually keep early hours, the average burning hours for each lainp 
installed might reasonably be taken as 1,000 per annum. Hence, 
the contract charge can be fixed at 9s. per 16 c.p. metal lamp per 
annum. The generating costs for every 100 such lamps connected 
will be about £13 per annum. To this must be added : (1) Distribu- 
tion costs; (2) rent, rates and toxes ; (3) management expenses and 
special charges; and (4) proportion of loan repayment or interest 
on capital, according as the undertaking is run by a local authoritv 
or by a company. The gross protit. after allowing for items (1), (2) 
and (3), will be about £30 per annum for every 100 such lamps con- 
nected. [t is obvious, therefore. that the greater the number of 
lamps connected, and the sooner they are supplied, the greater will 
be the prospect of the undertaking showing а net profit during the 
earlier vears of operation. 

For larger houses it will be necessary to readjust the charges 
according to the number and sizes of the lamps installed, and to the 
extent to which these will be used ; and the author sees no reason 
why this contract system could not be applied with equal facility 
and advantage, to cover а supply to small domestic utensils, such as 
electric flst-irons and kettles, &c., and во avoid the cost of separate 
meters for these. 

The majoritv of the houses in most of these small districts are 
tenanted by the poorer classes, so that the question of free wiring 
must be considered. It should be possible for most undertakings 
to carry out all necessary installation work, up to and including 
switches and ceiling roses, at a cost with wood casing work of from 
Зз. to 103. per point, the consumer in each case to supply the neces- 
sary fittings and lamps. and to purchase these from the undertakers 
in cash payment. He is also charged a fixed sum per quarter or рог 
annum, which will offer a fair return on the outlay involved. 


"SMALL Towns or PoPULATION 5.000-15.000. 


Much of what has already been stated applies equally to the con- 
siderations of these larger areas. There will, however, probably һе 
à number of local industries among which it тах be quite possible to 
develop a fairly large power load. Results of past experience go 
to show that in many places the demand for power during the earlier 
vears of supply is comparatively very small, and the author is, 
therefore, of the opinion that the capacity of the initial plant installed 
should be based almost entirely upon the estimated probable maxi- 
mum demand for lighting purposes during the first two vears. 

For out puts of less than 100 B.H. P., the balance at present appears 
to be in favour of suction gis plants, on the score of first cost ; but 
when the initial cost of Diesel plants can be materially reduced, then 
undoubtedly the demand for these for small supply stations will be 
very great. Ап important feature is that Diesel plant is very 
economical at light loads. The author considers steam plants 
cannot compete for such small outputs unless coal can be purchased 
and delivered on site at about 9s. per ton. 

Unless there is very good prospect of a гоз 2sonably large power load 
being developed, there is little advantage to be g mined by adopting 
a three-wire supply at 440-220 volts, which involves a balancer, 
double the number of cells in the battery and greater cost for main- 
tenance of cables. It seldom happens that an undertaking is so 
fortunate às to secure a good traction load within a reasonably short 
time of the commencement of supply, so that the question of electric 
traction will not usually atfect the decision concerning the original 
pressure and system of supply. Special plant and mains сап be 
installed to meet traction demands when the necessity arises. Further, 
while it may not prove a diflicult matter to obtain permission to 
erect bare overhead mains at a pressure of 220 volts, it is extremely 
doubtful whether a bare three-wire overhead svstem with 440 volts 
across the outers will be sanctioned in the majority of cases for 
these small towns. 

The only real necessity for a supply at 400 to 500 volts is for power 
purposes, and unless this is likely to assume comparatively large 
proportions there can be nothing materially gained bv adopting the 
three-wire system. In connection with cables, special reference is 
made to the rapid development during recent years of aluminium. 

The author next discusses supply tariffs, referring to the ** assess- 
ment tariff," the “contract demand " tariff and the maximum 
demand system. Among the poorer classes and with small con- 
sumers generally, he considers that the contract system of charging. 
somewhat on the lines already specified for the smaller undertakings. 
will probably meet with more approval than any system of charging 
hy meter, and undoubtedly it will he more profitable to the under- 


* The actual figure will depend, of course, upon local circumstances, 
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taking. Prepayment meters have been used to a fairly large extent 
during recent vears, but seeing that a mechanically good and reliable 
article it is fairly obvious that the 


meter is as vet an expensive 
In regard to special rates 


contract system is much to be preferred. 
for power, heating and cooking, these must of necessity be fixed as 
low as possible in places where there are good prospeets of a demand 
of current for such purposes being developed. 

GENERAL REMARKS. 


A description is next given of the engineering features of a small 
central station ereeted 2] vears ago to supply the town of Galway. 
The mains laid originally in the town area were bare thin split 
copper tubes; these were supported at intervals of every 6 ft., and 
enclosed in ordinary 6 in. sewer pipes. The supports were simply 
six-holed glazed earthenware insulators. Before erection all the 


copper tubes and the insulators were coated with pure shellac varnish. 
The supply pressure was. as now, 120 volts. Of the six tubes form- 


ing cach distributor, two are joined as the positive and the other four 
are joined as the negative тат. Single-eve sewer pipes were laid 
opposite every building to which it was anticipated that, sooner or 
later, а supply would be established. and the service mains (insu- 
lated) passed through the holes in the cap of each outlet, and were 
soldered to the respective bare tubes by means of flat copper strip ; 
the whole cap was then filled in with compound. 

The author quite recently inspected these tubes along one of the 
principal streets of the town, and he found that. except here and 
there where a tube was corroded and required renewing, they were 
in а remarkably good state of preservation, considering that they had 
been in the ground for over 20 vears. During the winter months of 
1907-1908 it became necessary to instal three new feeders, and the 
method of laving these was somewhat novel. The author's attention 
was attracted by the claims made by the makers of a now well- 
known fibre conduit, and as the experiments he made on picces of this 
conduit demonstrated that it was waterproof, tireproof, mechanically 
strong and possessed good insulating qualities, he decided to use the 
conduit for the purpose of carrying bare copper tubes, The latter 
were ordered in 6 ft. lengths. Each tube is of split, hard-drawn 
copper. tinned at the ends ; the internal and external dimmeters are 
respectively ? in. and i in. The fibre conduit was supplied in 5ft. 
lengths, each 2 in. internal diameter, with sleeve joints which were 
made watertight by means of a paste composed of linseed oil and 


The copper tubes were joined by driving the ends into 


whiting. 
А speciel ring 


one another and running solder through the joints. 
insulator of elazed porcelain was fitted to each length before the tubes 


were jointed. These insulators are an easy fit inside the conduit, and 
serve the purpose of supporting the copper tubes centrally along 


and clear of the conduit. These feeders hive so far given excellent 
results, It is impossible under ordinary circumstances for a short- 
circuit to develop, and, considering the low pressure of the supply. 
the insulation resistance is ample. Electrolytic corrosion due to 
surface leakage is reduced to а minimum, as the tubes and the ring 
insulators, hefore being put together, were coated with pure shellac 
The capacity of each conductor is 200 amperes at a density 


varnish. 
The total cost of cach feeder, 


of 800 amperes per square inen. 
including all material and labour, averaged, roughly, 79. 64 per vard 


of trench. The cost, therefore, was considerably less than if insulated 


cables of equal carrying capacity had been installed. 

feburing the spring of 1909 the author erected a special overhead 
mainjto supply a small seaside suburb distant about 1] miles from 
the generating station. Sundry shops and residences along the route 
of this supply also have been connected. For the first 1 mile each 
main is composed of a 3: S. W.G. hard-drawn bare copper strand ; 
the next } mile is runfwith 12 S. W.G. bare strand, and the remainder 
with ү, S.W.G. bare strand. The cost of the complete new overhead 
svstem was £631. and the services cost £127 exclusive of meters. 


There are at present 65 consumers on this supply, so that the average 
Of the number of consumers men- 


cost of each service is £1.19. Jd. 
The 


tioned. 49 рау by meter (flat rate) and 19 pay under contract. 
lighting connections aggregate 1.194 equivalent 30-watt lamps, and 
the connections for sundry kettles, flat-irons, &c.. aggregate 91 kw. 
The total revenue from all sourees (from this extension) during vear 
ended December 31. 1910. was £340. 17s. 7d., or £5. Тв. 8d. from each 
consumer. The total cost of repairs and maintenance of the new 
overhead main, including services, for the vear 1910. was only £9. Эз. 

The author has worked out for this particular supply the average 
revenue per 30-watt lamp connected, over a period of 12 months, 
with the following results :— 

Similar figures taken over the same period of time for various busi- 
ness premises in the town arca show a still greater percentage 
increase in revenue per lamp connected in favour of the contract 
supply. 

Those interested in the study of the past records of undertakings 
in towns such as those that form the subject of this Paper will find 
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| No. of Total No. Average 
consumers of equiv. revenue por 
Tariff. econ- | 30v att lamp 
sidered, | lamps. per annum. 
Flat rate Бу meter at 5d. per | s. d 
unit ....... ние 37 673 611 
j Contract rate per lamp, or lump | 
| AU. оо ЕТИ dao 14 363 7 lu 
much food for thought in the tables published annually һу certain 
The author has made a special study of these 


technical journals.* 
tables, and from these has compiled figures showing the average 


results of 26 municipal undertakines end 25 private companies in 
towns having а population of less than 15,000, and where the annual 


output from the supply station does not exceed 300,000 units. "These 
figures are summarised in the following table :— 


ү ! 
Surplus Working! Revenue 
ry ë 1 1 : a 
costs per| per unit Ratio 


| 
No. of! Capital | Period 


ae under. CEDENS MOEN: Deticit unit sold. sold b 
tkngs | diture. | ing. ы (a) | (b) 

| £ Y eara. £. d d Percent. 
Munici- | 8 | 25.143 Si 2042 2-43 4-79 50-7 
pa | 118 | 26.393 | 62 715— | 232 | 3-61 64-3 
Private | f21 © 29.903 8 347+ ^ 2°35 4-06 57-5 
4 | 30,630 | 11] | 104— — 2«8 | 442 ^ 674 

А | 


company 


One point to be observed in the comparison of columns (a) and (b) 
is that the average revenue por unit sold should һе not less than 
twice the working costs per unit sold to ensure a reasonable protit on 
the annual working. An analysis of these published. tables. also 
illustrates the fact that the development or growth of the majority 
of undertakings in small towns has been very slow ; particularly is 
this зо with municipal undertakings, the average number of con- 
sumers per 100 inhabitants being 44 per cent. less than the corres- 
ponding average connections with the private concerns. 

Further, although 84 per cent. of the private companies show à 
surplus, vet this, after eight vears of working, is only on an average 
£347 on a capital expenditure of £29,903, or the net profits represent 
a mere 1-2 per cent. on the average capital. Such results do not 
indicate very satisfactory business, and it seems apparent that, even 
with the more successful of these small undertakings, there is much 


‘room for improvement. 


Of 51 undertakings in small towns, no fewer than 40 use a three-wire 
system of supply at about 460.230 volts. When these plants were 
first installed the metal filament lamp was unknown, and, of course, 
not even anticipated ; consequently, many of those undertakings 
that rely to a great extent upon a lighting load only now have nouns 
installed which are operating at low eflicieney as regards the ratio of 
the present normal load to the full carrying capacity. To improve 
the eflicieney of working a far greater number of consumers must Бе 
connected to the mains than was originally anticipated. A further 
examination of these tables showa that, with few exceptions, the 
development of a power load has made very little headway, con- 
sidering the number of years these undertakings have been in 
Operation, 

These facts emphasise what the author has advocated earlier in the 
Paper-namely, that for the majority of projected small under- 
takings а simple two-wire system of supply at 220 volts will, under 
existing conditions, prove amply sufficient and give the best results. 


| 

| 

| 

| 

| OVERHEAD CONSTRUCTION ON THE DESSAU- 

| BITTERFELD КАШМАУ.Т 1 

| BY WERNER USBECK. 

| Summary.—A description is given of the overhead catenary system as 
| 


used by the Allgemeine Elektricitits Gesellschaft on a portion of the 
Prussian State Railways between Dessau and Bitterfeld. 


The intention of the administration of the Prussian State Railway 
is to electrify the line between Leipzig and Magdeburg in the noir 
future. and a start has been made with that part lving between 
Bitterfeld and Dessau, on which experimental runs were made in the 
early part of the present vear. Single-phase current is furnished 
from a station near Bitterfeld, which was erected for the purpose, 
containing at present a turbo-alternator, with an output of 


* Pak ELECTRICIAN “ Tables of Electric Lighting and Power Under. 
takings.” Table 1., 1911 : and “ Electrical Times " " Tables of Costs and 


Records," 1909-1910. 
+ Abstract of articles in the “ Elektrotechnische Zeitschrift.” 
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3.750 k.v.a. The generating voltage is 3,000, which is transformed 
to 60.000. and then re-converted to 10,000 volts for the overhead 
trolley line. 

The distance between Dessau and Bitterfeld is 28 km., and there 
are six intermediate stations. "That portion which lies between 
Bitterfeld and Raguhn was entrusted to the Allgemeize Elektricitats 
Gesellschaft, and a description of the overhead system is contained 
in the present articles. "The total length of track. including sidings. 
included in the contract was 40 km., 23 of which were on lines 
carrving through traffic. 

WA large amount of traffic passes through the station at Bitterfeld ; 
' in places there are 11 tracks, side by side. This implies the construc- 
tion of à good deal of overhead ironwork at these points, which 
means that corresponding care must be taken in the design, so as in no 


an average height of 5-5 metres. In places the height is 6 metres, 
and in some others—e.g., at bridges and overhead crossings—it is 
reduced to 4-81 metres. In order to produce a uniform wear on the 
bow mechanism, the wire is set out on a zig-zag, deviating as much 
as 50 ст. to the one ог the other side of the middle of the track. In 
order to equalise the play of forces acting on the supporting columns, 
the zig-zags on neighbouring lines are in opposite directions. Speeds 
up to 130 km. an hour are likely in the future. and alterations of sag, 
due to temperature, have therefore to be dealt with. For this pur- 
pose an automatic system of tensioning the wire is used at distances 
of a kilometre, as explained graphically in Fig. 1. The trolley line 
is firmly anchored to the middle cross- member of the section; on the: 
others the смепагу cable lies loosely on rotary insulators ; while 
at the ends of the section it supports weights, the tension in the cable: 


Fic. 1.—DIAGRAM SHOWING METHOD OF SUSPENSION OF ТЛЕ OVERHEAD LINE. 


way to interfere with the distinctness of the signals, seeing that 


expresses from Berlin often pass through the station at full speed. ' 


The cross members, which support the trolley line, must therefore be 
constructed in the simplest manner, making use of light tie rods, 
which must not stand out with greater distinctness against the sky- 
line than necessary. The ordinary construction consists, therefore. 
of posts, made of iron lattice work, supporting cross members made 
of channel iron, which in places are extended at the sides 80 as to form 
a kind of overhanging bracket for the sidings. The distances 
between the poles along the line average 75 metres, the greatest span 
being 86 metres. The lattice poles ordinarily are 13-5 metres long. 
being made of channel iron, and buried 2-2 metres deep in concrete. 
The cross-members, from which the trollev-line is suspended. is 


Trelley Wire, Clamp 


Clamp for Suspending Cable 


Diabolo Insulator 


being maintained at 500 kg. or thereabouts. Fig. 1 shows above the 
catenary another suspending cable, e, the so-called * tension cable.” 
It connects the various points of suspension together, and is con- 
nected at its ends to the suspended weights, being for the purpose of 
maintaining the trolley wire in a horizontal plane. All the suspend- 
ing cables are made of galvanised steel ; the catenary cable consists 
of seven strands of 2-8 mm. wire, and the tension cable of seven 
strands of 1-9 mm. These cables are carried throughout each section 
without a joint, passing in a curve below the cross-suspending: 
channel irons. 

The insulation of the trolley wire is effected bv two disc insulators: 
in series, shown at c in Fig. 2. The cables are connected to the over- 
head vokes by short lengths of steel cable. which themselves pass. 


| 


Disc Insulator for 10,000 Volts 
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Fie. 2.—8rL0wING DETAILS OF OVEREEAD SUSPENSION, 


about 7-5 metres above the ground level. If the width of span 
across the line is sufficient to require it, the construction is stiflened 
by the use of tie-rods above or below the cross-member, similar in 
principle to those employed in the roof work of a building. 

The station at Bitterfeld, being a very busy one, necessitated some 
special designs, and spans across the line of 36 metres and more have 
been used, covering 13 tracks of line. This is done with a view to 
interfering with the visibility of the signals as little as possible. The 
overhead transmission line is supported on the catenary system at 


over a third insulator, d, called a ** diabolo insulator.” after its shape, 
which was suggested by Wittfeld. The overhead wire is of drawn 


' copper, with channels at the sides, which provide a suitable grip- 


for the clamps suspending the wire from the catenary cable. Тһе 
sectional area of the trolley wire on the main lines із 100 sq. mm., 
while on sidings it amounts to 70 sq. mm. The trolley wire is also 
connected to the weights, which occur at the ends of every kilo- 
metre, and is consequently kept at a tension of 500 kg. The trolley 
wire is suspended from the catenary by short lengths of galvanised 
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steel wire, 3mm. in diameter, which have loops at the bottom, 
allowing the bow to raise the trolley wire 5 em. without bending the 
suspending wire. These short lengths of suspending wire are at 
intervals of not more than 6-25 metres. They terminate at the top 
ша hook, which is fixed to the clamp connecting them to the catenary 
cable. The clamps are brass stampings. The precise position 
of the trolley wire over the track is controlled bv means of small 
side arms, shown in Fig. 2. consisting of steel tubing. doubly insu- 
lated from earth by the insulators А and i. ‘The clamp / is fastened to 
the side arm in the desired position, and to it is attached the clamp 9 
holding the trollev wire, the clamp 9 being free to rotate and allow 
the necessary movement to the trollev wire, caused bv temperature 
fluctuations. Fig. 3 gives a further view of the arrangements for 
tensioning the overhead wire, comparatively small weights being 


sufficient for the purpose. 
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metres. In the station bonds, consisting of copper wire having a 
sectional area of 53 sq. mm., are used. In addition to these bonds 
there are cross-connections bet ween the rails of a track at intervals of 
100 metres, and the two tracks are cross-connected at interva!s of 
200 metres. 

It is interesting to note that in the locomotive sheds a pressure of 
10.000 volts is also used. and this requires special precautions for the 
safety of those emploved in the shed, seeing that this is also used for 
steam locomotives. The track here passes over an ashpit. used for 
cleaning out the steam engines, and the portion of the trollev wire 
over this spot is separated by switches from the rest of the line. The 
regulations provide that this portion is not to carry current unless an 
electric locomotive has to come in or go out. When the switch is 
opened this portion of the overhead wire is automatically earthed. 
А similar arrangement is adopted with the portion over the turn- 
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Fig. 3.— DIAGRAM SHOWING METHOD OF TENSIONING THE LINE. 


The trollev wire is divided into sections in order to prevent any 
possibility of a complete disorganisation of trafie. The two main 
lines are altogether separately fed with current. Exch section of the 
line. however. contains a con -ecting switch, by means of which tem- 
porary connections ney be made in case of any ръба! breakdown, в 
faulty section Бобо cut out, and current being supplied during the 
interval over the corresponding portion of trolley wire on the other 
track. The trolley lines in the Bitterfeld station ere etso subdivided 
into four groups, so gs to localise as far as possible the effects of any 
disturbac.es. ‘Phe sections of the line ere connected by runsing è short 


length of trolley wire in dup'i ее, side by side, at the eads of ¢hese 
sections, and in this way it is found that the bow makes a perfectly 
smooth pass*ge from the one to the other. even at the highest speeds. 
The connecting switeh, which is of the horn type. 
top of the p: TE is Worked by a small winding drum at the base. 


and is placed at the 
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Кїз. 4.—ARRANGEMENT OF СОРРЕВ Bonn. 


The return current passes аз usual through the rails, the bonds 
being of the type adopted on the Bavarian State Railways, and being 
considered to be less likelv to be stoten than others of a more exposed 
kind. The construction is shown in Fig. 4. the bonds being placed 
between the fishplates and the rails. They consist of two copper 
strips, to which slightly curved steel! springs are joined by copper 
rivets. The effect of screwing up the fishp!etes is to compress tho 
steel springs, and thereby to make en intimate contact between the 
copper strips and certein copper bolts, which are riveted into the 
гон. The sizes and dimensions are shown on the drawings in milli- 


table. The arrangements which hive been adopted to prevent any 
accidental contact or shock to the men working in the engine sheds 
deserve a word of mention. Before any seetion of the conductor is 
connected to th» high-tension circuit a warning bell is sounded for 
ЗО seconds, a signal is hoisted at th» sume time over the portion about 
to be charged, taking th» form of a light росс behing 2 transparent 
notice, drawing attention to the danger point. After 30 secoads 
have expired it is possible to connect through the high-tension switch. 
This is all done automatically by turning @ handle. which has the 
elleet of closing the switeh after it hos been tursed round a sutlicient 
number of times. During the first revolutions of the handle current 
is supplied at 110 volts trum a smell transformer to the signals, draw- 
ing attention to the intended connection. Ап automatic arrange- 
ment locks the motion of the switch and prevents it from being 
сок. in ease by any accident thors should be no supply of current 
to the protective signals, 

A method of mounting the overhead cables has been experimentally 
tested on this section of the railway for the purpose of future exten- 
sions that тау be necessary. There is а fairly heavy treftic over the 
line between Dessau end Bitterfeld, but it is still possible in the in- 
tervals between the passing of successive trains to do a considerable 
«mou it of work, and to move trucks, designed for the purposes of in- 
stallation, from оле part of the line to another, and to proceed with 
the work when opportunity offers from these trucks, waggons and 
scaffolds. But with a line carrying heavier traffic this might not be 
possible, and another method has therefore been tested with a view 
to finding out whether it was like!v to meet the case, and so far it has 
been found to answer the purpose satisfactorilv. This consists in 
mounting the whole catenary system at the side of the track Дала 
supporting it on the potes at а short distance from the ground. The 
whole of one section is treated in this way, amounting to a length of 

about 1,100 metres. The cables are so anchored to the poles at the 
ond of the section that it can be thoroughly adjusted as to tension, 
&c.. and then hoisted bodily upwards, passing over suitable rollers, 
till it reaches the precise spot overthe track where it is intended to 
leave it. In this wey it hv been found possible to do the work 
without any interference with the pissing traffic, and it is expected 
that the method will find а more extended application in the future. 


SS ИЖЕ ЕЕВС Са Сш ЫМ 


The Royal Soc‘ety and the Insurance Act.—Sir William Ramsay, 
who took г refereadum of the Fellows of this Society on the Insurance 
Act, stated the other day that of the 380 Fellows of the Society 126 
signed th? protest form and two declined to do хо. From the re- 
maining Fellows n» rep!y was received. 
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SOME OPERATING CHARACTERISTICS OF METAL 
FILAMENT LAM?S.* 


BY J. FRANK MARTIN. 


The author first gives some curves showing the effect of the in- 
troduction of metal filament lamps on the connected load and the 
running load of two central stations. These curves show that the 
falling-off was of short duration (about two years). From an opera- 
ting standpoint there are other eflects. The most important appears 
to be the phenomenon of overshooting of current at the instant the 
lamp is switched on. Fig. 1 shows the performance of а 100-watt 
110-volt lamp. This overshooting might prove objectionable in the 
case of the circuit-breakers protecting circuits having a large part 
or all the load in this tvpe of lamp. Due to the relatively large 
safety factor and time element on fuses, however, no trouble can 
originate on circuits so protected. 


Watts. 


0 02 0*4 0-6 0-8 1:0 
Seconds. 
Fic. 1.—OvznsuoorisG or 100-watt 110-уогт Lamr. 


| Overshooting of the light from metal filament lamps also occurs 


coincidently with the current impulse at the instant the lamp is 
switched оп. This has made the metal lamp particularly desirable 
for,use in flashing signs. and has added effectiveness to sign instal- 
lations on which imitations of mechanical movements are used. This 
overshooting of light, together with the very rapid cooling effect, 
allows exceeding rapid flashes, 

=. Overshooting of current may affect alternating-current. meters in 
two ways, first, the rush of current imposes an overload, or rather 
animpulse of current having overload dimensions, on the meter. 
This overload creates stray alternating-current fields which cut the 
permanent braking magnets, and this may, in time, weaken these mag- 
nets so that the meter will run fast. The second effect is an error in 
the registration of meters due to the inertia of the moving element 
on very rapid load variations. In Fig. 2 is shown the relative con- 
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Fia. 2.—CowuraARATIVE CONSUMPTION OF TUNGSTEN AND CARBON Lamps 
ON FLASHING SIGN, 


sumption of two signs, one employing tungsten lamps (A) and the 
other carbon lamps (B) of the same rating. both sets being operated 
at 120 flashes per minute. The total consumption of the signs per 
second is 65 watt-seconds when using carbon lamps and is 18:5 watt- 
seconds when using carbon lamps, The meter registration would 
be approximately 19 watt-seconds with tungsten lamps and 11 watt- 
seconds using carbon lamps. 

When employing flashes slower than 20 per minute the error in 
meter registration becomes negligible. On a large sign divided into 
sections, each section flashed at different intervals or in periods 


. Abstract of an article in the “ Electrical Review and Western 
Electrician," of Chicago. 


which are not coincident, the meter registers accurately since the 
load is nearly constant. The only effect present on such a sign is a 
consumption exceeding the total rating of the lamps, One large 
sign investigated had а load of 400 5-watt lamps working at normal 
voltage and 180 flashes per minute, and had a consumption of 2,760 
watts or 1:38 times the rated consumption of the lamps. 
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RECENT WIRELESS TELEGRAPH PATENTS.* 


BY W. Н. ECCLES, D.SC, 
(Concluded from page 4:29.) 


APPARATUS FOR RECEIVING. 


The improvements in receiving apparatus are few 1n number 
and not of very great Importance. First we may consider 
Е. Girandeau’s patent, No. 3,947 (1911), which describes an 
improved arrangement of the tuning inductances in the 
primary and secondary circuits of an oscillation transformer 
for receiving. Ordinarily, when the inductance of a primary 
or of a secondary circuit is altered for the purpose of receiving 
different wave-lengths in turn, the coupling between the 
circuits varies at the same time, because it depends on the 
self-inductances that are varied as well as on the mutual 
inductance between the parts of the transformer, which may 
possibly remain constant. To remove this difficulty the 
Inventor proposes to introduce the tuning inductances into 


A 
== 
S 
R P, Р, 
м 
Фф 
оз: 
С Р, Р, 


ОЛО 


Fic. 8.— Е. GiRARDEAU, No. 3,947 (1911). 


primary and secondary in corresponding sections, and to couple 
these corresponding sections separately, each to each. Thus 
we arrive at an apparatus in which there are a number of 
primary coils connected in series and an equal number of 
secondary coils similarly connected, the number in each being 
altered simultaneously and kept equal by a coupled switch. 
This is indicated in Fig. 8. The primary coils are all mounted 
on one frame, and the secondary coils on an independent 
similar frame, so that the movement of one frame relative to 
the other brings about апу desired alteration of coupling. 
Patent No. 11.155 (1910), granted to В. А. Fessenden, 
describes an adaptation of a fibre electrometer to the reception 
of signals on his so-called ^ heterodyne” principle. It is best 
described by reference to the diagram of Fig. 9. Here 105 is 
the antenna, earthed at 115. with its coils, 106, forming а 
primary to the secondary 107, which is tuneable by means of 
the adjustable inductance 118 and condenser 119. Across this 
condenser is placed the fibre electrometer, which consists, as 
usual, of two fine fibres, 121, 122, of, say, silvered quartz. 
stretched near to and parallel to each other in an evacuated 
glass vessel, 120, their tension being adjusted from outside 
Бу the armature 123 of the electromagnet 124. Near to the 
fibres large parallel conductors, 129, 130, are placed, and these 


* Copyright. All rights reserved. 
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considers that the chief advantage of this induction machine 
used as a detector lies in its power of discriminating easily 
between signals of very slightly differing wave-lengths. A 
rotor driven at constant speed yields alternating current of а. 
frequencv dependent on the wave-length or frequency of the 
waves being received. For instance, waves of frequency 30,000 
and 30,300, 1f fed simultaneously into the stator of a machine 
whose rotor was driven with 1-67 per cent. slip, would yield in 
the rotor circuit superposed alternating currents of frequencies 
500 and 800 per second. That 1з to say the pitches of the 
notes heard in the telephone would be 500 and 800, and there- 


The tuning condenser С, Fig. 10, could 
It is obvious that this 


are connected to a local high-frequency alternator, 131. The 
resistances 132, 133 are for regulating the volts on 129, 130, and 
the condenser 134 for modifving the pressure and the phase. 
There is, it is stated, a critical value for the distance between 
the fibres and the conductors at which greatest sensitiveness is 
attained. The movement of the fibres in response to signals 
is recorded on a moving tape by an ordinary projection micro- 
scope. The operation of the instrument is as follows: Tho 
signals create trains of oscillations in the secondary circuits 
and therefore oscillatory E.M.F. at the terminals of con- 
denser 119. The fibres attached to the terminals then attract 
each other, and if the force is big enough the moving sensi- 
tive tape records the deflection. So far everything 18 аз in 
the well-known laboratory forms of fibre electrometer; but 
to this the inventor applies the principle which he has named 
“heterodyne.” He imposes on the fibre system, by means of 
the conductor near the fibres, an E.M.F. of slightly different 
frequency and of the appropriate magnitude and phase to 
produce “beats.” The phenomenon called ^ beats" т 
acoustics has for one of its consequences a gathering up of all 
the energy of a long train into a few large heaps, so to speak. 
It is the inventor’s intention in this present instrument, as in 
other heterodyne instruments, to utilise the enhanced intensity 
that exists in the beats. Among the advantages put forward 


fore very distinct. 
be used for eliminating one of thes». 
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ingeniou : new detector is likely to be applicable to very long 
waves only, and that considerable difficulties will be met with 
in building machines with sufficiently small iron losses. 

К. A. Fessenden, who, as an inventor of detectors, has 
probably mvoked the aid of a more varied miscellany of 
physical principles than any other worker, claims in No. 11,154 
(1910) a detector comprising two) conducting members in 
relative motion separated bv a thin film of dielectric. The 
electrostatic attraction produced by electrical oscillations 
between the conductors increases the friction between. the 
surfaces, and this increased tractive force is made to operate 


A particular form of the apparatus consists of 


an indicator. 
a metal wheel rotating under а gold leaf. The electrical 


cscilations to be detected are passed across the lubrication 
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for the present instrument is that it reduces atmospheric dis- 
turbance, especially if switches 135, 136, 137 be skilfully 
manipulated. 

Rudolf Goldschmidt, in patent No. 8,387 (1911). brings into 
the category of detectors an instrument of great originality. 
He describes an electrodynamic machine that transforms the 
freanency of the electrical oscillations on the receiving antenna 
Into a frequency perceptible to the ear. The principle employed 
I3 the converse of that already utilised by him in his machines 
for generating oscillatcry currents from low-frequency alterna- 
ting currents, and the machine that embodies the principle is a 
form of induction motor. In Fig. 10, 5 represents the stator, 
R the rotor. of an induction motor. The windings of the 
stator are shown connected to an antenna, A, those of the rotor | between the wheel and the gold leaf. The gold leaf is anchored 
to the telephone T of the receiving station. Thus the electrical | to the pointer of a recording apparatus, and the oscillations 

| cause movements of the pointer by increasing the tractive force 


Fic. 11.—Marconr’s WIRELESS TELEGRAPH Co. AND H. J. Когхр, 
No. 20,441 (1910). 


oscillations excited on the antenna by the message-bearing 

Waves create a rotating magnetic field in the rotor; and if | between the wheel and the gold leaf. 
this tatter be driven asynchronously an alternating current The Marconi Company and Franklin, in 4,910 (1910), disc 
corresponding to the slip will be induced in the rotor. To | a novel adaptation of an old method of reducing atmospheric 
quote an example given by the inventor, if the frequency of the | disturbances during the reception of signals. The old method, 
electric waves is 30,000 per second, and if an alternating current | it may be remembered, consisted. broadly speaking, in arrang- 
of frequency 500 per second is required in the rotor-telephone | ing two receiving sets, adjusted to slightly different wave- 
length, with a common telephone, which was connected with 


circuit, the slip must be made 1-67 per cent. The inventor 
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the detectors, so that currents from these traversed its windings 
in'opposite directions. Now one receiving set was tuned to the 
signals, and thus a useful balance of sound in the telephone 
remained for reading. And since atmospheric effects influence 
two such circuits to practically the same extent, they are can- 
celled in the telephone. The novelty of the present invention lies 
in its method of giving the antenna the two frequencies desired, 
This is done bv coupling with it a special auxiliary circuit. of 
thesame natural frequency as the antenna, and thus causing the 
system as а whole to have two distinct frequencies. One of 
these must be the same as that of the signals to be read. This 
new method has, however, practically the same disabilities 
as the old. 

' Another invention for reducing disturbances produced by 
atmospheric discharges is described in patent No. 20,441 (1910), 
granted to the Marconi Company and H. J. Round. It is 
especially noteworthy because it is probably the best solution 
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Fra. 
ever offered. Its most easily understood form is seen in Fig. 11. 
Here two valve detectors are arranged in parallel, but in 
opposition, in the position usually occupied by a single detector. 
The sensitiveness of the valve marked D is made normal as in 
the ordinary reception of signals, but that of the valve marked 
V is reduced by lowering the local voltage. Thus, with signals 
that are not too strong, the valve V is nearly inoperative, and 
its presence may be neglected. But under the intense oscilla- 
tions produced by a heavy “ atmospheric," the valve V becomes 
operative, rectifies the oscillatory current to almost the same 
extent as does the valve D, and therefore annuls the effect of the 
atmospheric on the telephone T. 

Patent No. 10,210 (1910), communicated by the С. für D.T., 
protects a tuned relay for strengthening weak singing signals. 
The device is of the type in which the armature of an electro- 
magnet operates in conjunction with a granular contact, the 
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signals being passed through the windings of the magnet, and 
thereby varying the local current through the contact. Of 
course, the microphone arrangement is in itself a very ancient 
and obvious one; but the patentees have devised new and 
good means of suspension for the vibrative armature, which 
enables the period of vibration to be altered readily to unison 
with the note of the signals being received. The present writer 
has seen these relays in operation, and has heard them magnify 
weak telephonic signals till the sounds could be heard all over 
а large room. Fig. 12 is a sectional view of the instrument ; 
c 18 the fixed, 9 the movable, electrode of the granular contact 
or microphone. The former is adjustably mounted in the 
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collar of the yoke r, and has a contact face cut at a slant so 
that the space for the granules widens towards the bottom. 
The granule chamber is as а whole kept vertical when the 
instrument is in use, and the granules are held in position by а 
very thin flexible tubular sleeve reaching from $ to g; z3 
carries a magnet, 2?, rotation of which affects the field of the 
electromagnet, and therefore alters the sensibility of the instru- 
ment. The wires z convey the signal currents from a detector, 
such as an electrolytic detector, to the electromagnet, and this 
attracts the light armature g. Details of the suspension of the 
electrode are shown in Fig. 13. A single suspension wire passes 
from a fixed point, 53, round pulleys s! and s to the fixed 
point 5%; its tension is adjusted by the screw 86 working in 
fixed nut 37. The armature g is made very light and only slightly 
wider than the poles of the magnet, and is so placed that it 
moves parallel to itself during its vibrations. "The whole relay 
is protected from mechanical tremors by a suitable anti- 
vibration suspension, and from external electric effects, such 
as those of a transmitting spark, by a metal cover. 


WIRELESS TELEPHONY. 

Quite a number of wireless telephone patents were applied 
for towards the end of 1909, and are now published ; but only 
one or two need be taken seriously, The most successful of 
the methods proposed is that described in No. 18,436 (1909), 
by the French engineers V. Colin and M. Jeance. This is a 
slightly modified Poulsen apparatus. In Fig. 14 A is the 
armature of a continuous-current dynamo, С are choking coils, 
D is a rheostat, and a the Poulsen arcs arranged in series and 
burning in a tic ht box full of hydrogenous gas. The armature 
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Fic. 14.—V. COLIN AND M. JEANCE, No. 18,436 (1909). 


of the dynamo is driven at constant speed and the voltage 
regulated by varving the excitation at B. Following Poulsen, 
the, arcs are formed between copper electrodes, 7, and carbon 
electrodes, e, and are struck and regulated simultaneously 
by the handle h. The coppers are cooled by liquid in tanks, E, 
provided with circulating pipes. Ап inductance-capacity 
circuit is connected across the arcs and becomes the seat of 
vigorous oscillations. The oscillations are passed inductively 
to a tuned intermediate circuit and thence, again inductively, to 
the antenna, tuneable by two inductance coils. The microphone 
apparatus is really a series of many microphones all arranged 
at the base of a trumpet, so that all are attacked by the voice. 
and it is included in a circuit that is shunt to a suitable amount 
of one of the antenna inductances. The only points claimed as 
novel by the inventors are the use in the arc of carbons of very 
small diameter and the use of an intermediate circuit ; but the 
apparatus is noteworthy on account of the successful expert- 
ments that were carried out with it. 

Another telephone patent is No. 1,518 (1910), granted to А. 
Jahnke and Susan Tate. It protects a microphone which 1s 
intended to be capable of passing large power. The granular 
material—carbon or carborundum—is contained in a chamber 
with flexible top and rigid porous walls. Platinum-iridium 
electrodes attached to the top and the back make contact with 
the granular material. The top vibrates under the action of 
the voice in the ordinary way, but the unusual porous sides are 
designed to allow a volatile liquid, such as alcobol, to pase intu 
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the space containing the granules. Опе advantage of the 
arrangement 18 stated to lie in this: that the heating in the 
microphone causes the alcohol to vaporise, which enhances 
(so it 15 said) the conductivity of the granules, thus allowing 
larger currents to pass. 

А. Burns, in No. 22,640 (1909), describes a modified Poulsen 
arc wherein, in order to increase the output of energy, a ring 
of small arcs, almost uniting, formed by vertical electrodes 
arranged in a circle, are connected in series and acted upon by 
a ring magnet. The magnet is in sections, which are energised 
by currents interrupted several thousand times a second bv 
commutators. It is alleged that “ the rapid reversals of the 
field increase the frequency of the oscillations in the circuit 
in parallel with the arc; the use of the multiple electrodes 
. . . favours the steadiness and regularity of the oscillatory 
discharge.” The microphone is placed, as has often been pro- 
posed before. so as to impress the speech variations on the 
current in the dynamo mains. 

Finally, there is a specification. No. 25,639 (1910), by H. 
Grindell Matthews. Its character is sufficiently indicated by 
reproducing tbe first claim: ‘ For emitting and receiving elec- 
trically produced vibrations conveyable therefrom or thereto 
in а wireless manner, a frame, around the periphery of which 
is secured a plurality of bundles of wire of magnetic material, 
the lengths of which are placed at right angles to the plane 
of the frame, and around which frame is wound a plurality of 
times an insulated conducting wire, through which is trans- 
mitted electrical impulses to initiate the wireless conveyable 
vibrations, or, alternatively, those generated by wirelessly 
conveyed vibration." | 

MISCELLANEOUS. 

There are two interesting antenna patents. One, No. 
2,632 (1911), by Bellini and Tosi, is concerned with a method 
of increasing the wave-length of an antenna. Sometimes 
great changes of the wave-length used in transmission are 


required ; the present inventors propose to effect such changes | 


by lengthening the part of the aerial that is outside the station 
building. instead of, as is more usual, by adding inductance 
coils inside the station. This mode of increasing the wave- 
length of an antenna is, in fact. the oldest of all, being, indeed, 
mentioned in the first patent ever taken out in wireless tele- 
graphv. But the original way of carrving it out involved the 
hoisting of the upper end of the wire further up the mast, 
while Bellini and Tosi now point out that the added length of 
wire mav be wound about the station yard and building. sup- 
ported on short insulators, instead of being hoisted. They 
state that to lengthen in this way the wave transmitted from 
ап anienna is more economical and more convenient than 
adding the wire in the form of an inductance coil indoors ; 
and put this alleged economy forward as the advantage of the 
invention. Curiously enough, they do not refer, even remotely, 
to the real advantage of their proposal. 

The other antenna patent, No. 2,242 (1911), bv Lange, 
relates to a mode of remedying the brush discharges that 
occur when metal ribbon 1s used as the conductor of a trans- 
mitting antenna. The remedy consists simply of bending 
the ей; of the ribbon round two strings or ropes, so аз to 
-avoid the sharpness that provokes the brush discharge. Alter- 
nately. the ribbon as a whole may be bent round a single горе 
.and soldered up and then it forms an aerial conductor of great 
‘Sruface and small weight. 

The last two specifications we need chronicle deal with 
porta b'e sets for military purposes. No. 11,359 (1910), by 
the Marconi Co., Bangav, and Prince, describes а quickly 
assembled set in which the principal feature is the mode of its 
division into parts. The main division is made at the magnetic 
coupling between the primary oscillatory circuit and its 
secondary, which is in the antenna. This enables the genc- 
rating apparatus to be fixed in one box and the antenna 
tuning coil, among other things, in another box. When one 
box is placed on top of the other the primarv of the oscillation 
transformer finds itself parallel to and facing the secondary 
of the same transformer. The coupling between these 
two can be varied by sliding one box on the other. This 
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arrangement has the advantages that no other metallic con- 

nection has to be made between the boxes in assembling them 
| for work. and since plugs and sockets are eliminated, both 
! boxes can be made weatherproof. 

In 11.360 (1910) is another patent of the same companv 
and bearing on the saine matters. И is planned to remove 
the inconvenience and delav involved in carrving scparatelv 
dynam), petrol motor and bedplate, assembling them for 
action, and detaching them for transport. These disadvant- 
| ages are removed verv simply by using a rigid saddle-shaped 
| frame instead of a bedplate, and by fixing the petrol motor 
| permanently т one side of the frame. and the dvnamo on the 

For operation the saddle and its attached machinery 
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Fic. 15.—MaARcoxr's WinELESS Таг скарн Co.. No. 11,360 (1910). 

zonta! shaft is passed across the space within the sidde to 
‚ connect the engine and the dynamo. Fig. 15 shows the 
| maitcer very clearly. 


ELECTRIC SMELTING AND REDUCTION OF ORE IN 
ENGLAND. 


BY J. HARDEN. 

Electric furnace processes are steadily gaining headway in this 
country, though slow progress is only natural, taking all the cireum- 
stances into consideration, The prime objection is, of course, the 
power question. It is generally ergued that power in this country 
can only be had at а figure which makes it well-nigh impossible to 
employ it for this purpose. If the question is looked into more 
closely, however, it will be found tht this objection is not so serious 
as it is generally thought to be, for è great miny power stations are 
now in the position to offer power to consumers with & high and 
constant load factor st as low а бриге es 0-34. per kilowatt-hour. 
Severe] other factors, however, play on importent rule in the question. 
во that if power is available at a low figure electric smelting may 
become quite feasible. The other general misconception, that the 
art of electric smelting is still so much in its infancy that its success is 
problematic, no longer holds good in practice. 

This has especially been verified by a new undertaking—the 
Electric Furnaces & Smelters. This concern is & company, very 
much on the lines of Continente] undertakings of similar character, 
known as ''Studien-gesellschaften," which is just being re-con- 
structed into à company on a commercial basis, under the name of 
The National Smelting Co. This company has successfully 
demonstrated the possibility of the electric smelting of tin ores, and 

of wolfram and similar ores for ferro elloys, &c. The engineers of the 
company have worked out new reduction processes, covered by 
several important patents, and hive already produced the metals 
mentioned in such quantiti2s and of such qualities s to obviate 
all doubts as to a complete commercial! success. 

During the past vear the company erected a tria! smelting plant in 
Cornwall for the reduction of tin ores, оп a зел! not usual for such a 
class of work in this country. At a first sight it would be thought 

| that the electric smelting of tin would have little or no chance as com- 
pared with the old-established methods of Cornish tin smelting, but 
the results of the trials mentioned have proved otherwise. Metallic 
tin, and consequently also its ore, has such a high commercial value 
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that all waste is a serious loss. Now it is well known that the losses 
n the ordinary coal-fired reverberatory furnace are quite considerable, 
and this is even more the case in the shaft. or blast furnace, some- 
times used in other countries. In a treatise just published by a 
prominent expert in the matter--Dr. Menicke, in Germany—it is 
stated that the losses of metal in the slagsand by volatilisation very 
aften amount to as much аз 8 or 9 per cent. The slags are as a rule 
treated again, though in spite of this losses amounting to 7 to 8 per 
cent. are not uncommon. "Тһе éondensation of the Ное dust is also 
complicated and costly. and forms a constent source of trouble to the 
tin smelter. |. Another drawback to the use of the reverberatory fur- 
nace, which is the one most generally adopted in this country. is the 
necessity of intermittent operation, with consequent loss in the 
efficiency of the plant. For these furnaces have to stand idle while 
awaiting а new charge, and the repairing costs are high. The 
formation of ` hardhead," or impure alloys of tin, due to imperfect 
refining, is also considerable. 

Most of these disadvantages can be overcome by the electric smelt- 
ing methods employed by the above-mentioned company, as was 
clearly demonstrated during the prolonged trial runs carried out last 
summer. А plant was erected comprising a specially designed elec- 
tric furnace capable of dealing with about 2 tons cf ore per day, 
together with suitable transformer equipment and 2pplisnces for the 
fina! purifving of the tin. The power supp!y was three-phase current, 
produced by oil engines for mining purposes, and although the charge 
for the power thus produced is by no means as cheep as it can be 
obtained for when produced by means of coal in other districts, the 
cost was certainly not prohibitive. The furnace was designed for a 
load of about 200 kw.—:.e., about 260 H.p.—though only 90 kw. to 
110 kw. were available, otherwise the output per dey would heve 
been considerably increased. The working of the furnace was abso- 
lutely steady. so that electric light could be operated off the same 
line without there being any flickering whatsoever. As no com- 
bustion takes place in the electric furnace, only th» theoretical 
amount of coal necessary for reduction needsto be added, or about 
14 рог cent., instead of the 22 to 25 per cent. (with Bolivian ore even 
more) as required by the reverberatory process. The Pu is 
practically closed so that losses from volatilisation, which are rather 
heavy in ordinary furnaces, are practically eliminated. P fict, 
tests made overa week witha temporarily arranged condensing tube 
proved that less thin 0-1 per cent. eseaved this way. 

The tin content in the slags could be made to vary 2t wil; in 
some cases slags from “the first melt меге produced containing 
only 9-25 per cent. of metallic tin. But it was found that the 
output of this furnace per day was somewhst reduced when such 
slags were produced. It appeared to be more rational! to operate two 
furnaces in series. tho first or primery furnece being charged with ore 
direct and operated so as to give a large output, thereby producing a 
slag containing up to 15 or 18 per cent. of tin. This slag wes subse- 
quently treated when still hot in a second. furnace, where the tin 
content in the slag wes reduced to only 1! to 2 per cent. This pro- 
cedure is the more to be recommended es the tota! amount of slag 18 
comparatively small: consequently the second furnace can be of 
smaller capacity than the first and work with a reduced output. lf 
necessarv, the slags сап be worked together with lead ore. or galena, 
in this furnace, for the production of tin solder. In this esse it is 
quite possible to extract practically all the tin present. As there 
are practically no fumes, this operation can be ezrried out in places 
where, for sanitary reasons, such practice is now forbidden. Another 
item of great importance is that few repairs to the furnace are re- 
quired. For instance, the brickwork in the tria! furnace mentioned 
above was perfectly intact at the end of the tria!—thot is. after many 
weeks’ run day and night, with various severe tests under difficult 
conditions—in fact, so that the bricks could have been utilised as 
building material after the trial was concluded. 

Altogether about 20 tons of metallic tin of a purity of 99-5 per cent. 
—that is. even purer than the ordinary tin on the market—were pro- 
duced during the trials. The average power consumption was about 
2,000 kw.-hours per ton of tin, but many runs were made which took 
only 1.500 kw.-hours per ton. In a larger plant, running regularly 
аз а working concern, a power consumption as low as 1.400 kw.-hours 
per ton of tin could be expected. Taking г p ice of 0-3d. per unit, 
the power cost would thus be £1. 15s. The labour cost is also re- 
duced, as three men and a boy can easily handle a furnace turning out 
10 tons of tin per day, provided suitable apptinnees for hwndiing the 
ore and the met! are available. This, of course, refers to th» smelt- 
ing furnace proper. and does not include the men necessary for the 
subsequent handling of the metal. Actual figures of th» molting 
costs of the present system, with the reverberatory furnace. аге, of 

course, difficult to obtain, and naturally vary considerably according 
to the size of the plant, location, &c.. but it will doubtless be clear 
to anybody familiar with the subject that the above figures show that a 
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decided saving in cost and material can be obtained with the electric 
process. In addition, the electric smelting plant works under far 
more efficient. conditions, seeing that the process is absolutely con- 
tinuous day and night for months, whereas the ordinary furnace has 
to be shut down after each melt. for re-chirging and probably 
repairs. 

Another branch of electric smelting, which his also been intro- 
duced in this country by the above-mentioned company, and which is 
already in commercial operation far bevond the experimental stage, 
is the production of ferro- alloys. As already mentioned in ‘ The 
Times Engineering Supplement ” for April 12th. the manufacture of 
such alloys, notably ferro-tungsten. is of vital importance to the steel 
trade in England. and will no doubt become more so in future. as the 
demand for tungsten steel is steadily increasing. Should trade 
crises arise in countries where hitherto most of this valuable 
material has been manufactured, crises of similar character to the one 
which has just stirred this country, the supply would be cut off and 
our steel trade would suffer a considerable loss. 


The methods employed by Electric Furnaces & Smelters. which are 
also protected by basic patents, have conclusively proved that such 
ores as wolfram can be economically smelted electrically in this 
country, in spite of the higher price cherged for power. as compared’ 
with the cheap water power in, for example, La Savoie, in France, 
where this industry has been extensively carried on for a number of 
vears. This result has beeome possible owing to the invention of a 
special process, which is calculated to reduce the power consumption 
quite considerably. This process also enables the makers to pro- 
duce these allovs of such purity as to compare favourably with the 
foreign product. И is generally specified that ferro-tungsten, for 
instance, should not contain more than 1 per cent. of carbon, so as not 
to introduce an excess of carbon into the steel made from the allov. 
In this connection it may he stated that the comp:ny has produced 
considerable quantities of this alloy with as low percentage of carbon 
as 0-25 per cent., though, of course, this is exceptionable, but material 
with 0:5 per cent. of carbon is quite a common quality m these 
works. Also the content of phosphorus and sulphur. зо much 
dreaded by the stee!- maker, is exceptionally low. owing to the nature 
of the process and the purity of the raw materia's employed. "^ * 

The alloys are smelted from their ores in the case of ferro-tungsten 
from wolframite or schoelite (the latter being the purer end more 
expensive of the two), together with a suitable reducing egent and 
fluxes. The actual smelting is e»rried out in a special electric fur- 
nace, designed by the Grondo! Kjellin Co.. a firm which have for à 
number of vears devoted themselves to the exploiting of electric 
furnece processes for steel making. The alloy is плиз made in 
grades conteining from 70 to 85 por cont. of tungsten. the rest being 
iron. But it is sometimes found that a lower pereentage of tungsten, 
say. 50 per cent., is even more suitable for the production of large 
quantities of tungsten steel in one charge. The reason for this 
greater advantage is that a material with a content of about 50 per 
cent. is a true chemical solution of tungsten in iron. while апу 
material over 60 per cent. content seems to be merely a physical 
admixture of the two metals, like carbon in pig-iron. This. of course, 
requires that the iron present in the alloy should be of at least the 
same high standard of purity as the raw materia! emploved for the 
making of the steel. This is ensured in the present case. as only best 

Swedish bar ends. being the highest quality of iron obtainable. is 
‘ised for making the alloy. The lower content аНоу has another im- 
portant advantage, insamuch as its melting point is much lower than 
that of the other, and its solubility in the stee! is much more perfect. 

The result is that while the higher grade material requires à consider- 
ably higher temperature in the steel bath in order to dissolve pro- 
регу. the lower grade may even be added in the lad!e without fear of 
causing hard spots in the steel. If the allov is not thoroughly dis- 
solved in the steel, the tungsten is likely to cause flaws or “ ghost 
lines " in the finished bar, and these are, of course, detrimental to. the 
value of the steel. 

Other methods of producing this desirable alloy employ powdered 
aluminium as à reducing agent—that is. the so-called " Thermit 
process.” This method produces a product very free from carbon, 
but when it is a question of producing the material in quantities of 
several tons per week, it will be found thet the cost of the powdered 
aluminium becomes prohibitive. With the method employed by the 
Electric Furnaces & Smelters at their works at Luton. it is quite 
possible to produce ferro-tungsten with a power consumption of 
4.000 kw.-hours per ton of metal, and this feature makes И pos- 
sible to carry out the manufacture quite economically even in such an 
industrial centre where no natural power resources are to be found. 
The company his already produced severa) tons of this valuable 
metal in their new works, which are provided with all the modern 
appliances necessary for the purpose, 

Tne power supplied bv the Luton Corporation is direct current 


ss 
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at 500 volts. 


suitable regulating devices. j 
tum, thus utilising the full power of the plant. 


After smelting is completed the resulting blocks 
of metal, weis aing 6 cwt. to 8 cwt., are lifted out 
by means of à crane, and broken into larger 
Jumps, which are subsequently cleaned and 
broken up into pieces about the size of walnuts, 
and surted ready for the market. 

Trials are also being made with other high- 
grade allovs, such as ferro-uranium and ferro- 
tantalum, and it may safely be said that this new 
All-British industry has a very promising future. 


EXTENSIONS AT SUMMER-LANE 
STATION, BIRMINGHAM. 


Since the Birmingham Corporation took 
over in 1900 the undertaking of the Birming- 
ham Electric Supply Co., development has 
been very rapid. On his appointment. in 
1903 to the position of city electrical engineer, 
Mr. R. A. Chattock at once proceeded with 
the design of a new station, the present 
Summer-lane station, which was rendered 
necessary by the municipalisation of the 
tramwavs in the city and their impending 
conversion to electric traction. The Summer- 
lane station was opened in October, 1906 (a 
description appeared in THE ELECTRICIAN, 
October 12 and 19, 1906), the original equip- 
ment comprising nine Belliss engines, four of 
these each driving а continuous-current 
Dick, Kerr generator of 1,500 kw. capacity, 
whilst two were coupled to British West- 
Inghouse 1,500 kw. alternators, and the 
remaining three to 500 kw. British Westinghouse alternators. 

Accommodation was provided in the engine room for 
continuous-current plant to the amount of 13.000 kw., and 
alternating-current plant of 13.500 kw. capacity. No rapidly 


Fic. 1.—ОхЕ oF THE Ex4tausT STEAM TURBINES. 


has the demand for electrical energy grown of recent “years, 
however, that the present station will soon have reached the | 
limit of Из capacity. and the Council have recently approved | 
the purchase of 17 acres of land for the erection of a further 
generating station. 


This is converted into alternating current at a low 
voltage by means of à motor-generator set, which is provided with 
Three large furnaces аге operated in 
It is intended to 
extend the equipment in the nezr future by building two more fur- 
пасез. each of about three times the capacity of the present ones. 
The ore is ground in a suitable ball mill, mixed with the reducing 
agent and flux in the required proportions, and fed into the furnaces. 


The main plant in the Summer-lane station at the present 
time consists of six 1500 kw. reciprocating engine-driven 
alternators and six continuous-current generators of similar 
output, also driven by reciprocating engines. 
several smaller sets. 

The extension scheme row in progress at the Summer-lane 
station consists of the addition of exhaust steam turbines to the 


There are also 


Fig. 2.—ОХхЕ oF THE 1,500 kw. RECIPROCATING SETS WITH Its 970 Kw. EXHAUST 


STEAM TURBINE SET ALONGSIDE. р 


| engines driving the alternating-current plant. Two such exhaust 
| turbines have already been installed, whilst three more are now 
under construction. The engines, which were supplied by 
Messrs. Belliss & Morcom, are rated at 1,500 kw. condensing, 
but are capable of developing the same load non-condensing. 
It i». of course, under these conditions that they work when 
exhausting to a turbine. 
| The capacity of each exhaust turbine, which are also being 
; supplied by Messrs. Belliss & Могсот. is about 970 kw.. but 
this. of course, varies very considerably with the vacuum. 
| the latter being normally about 273 in. The capacity of the 
! alternating-current section of the station is therefore being 
! Increased by about 65 por cent. | 
‚ The exhaust turbines, which are of the standard Belliss 
, Impulse type, drum-built, are unique. so far as the horizontal 
| type 15 concerned, in being mounted directly on top of the con- 
densers, which themselves form the bedplates. The condensers 
, are of rectangular section, and the turbines stand solely on the 
| exhaust branches, which in this case are rectangular openings. 
Special facings and ventilating ducts are cast on top of the 
condensers for the alternators, whilst the air pumps are fitted 
in the basement practically underneath each condenser, 


The exhaust pipe between the engine and the turbine is only 

‚ provided with an emergency shut-off valve, which is operated 

by an oil-pressure relay, so that the valve only closes in the case 

of excessive speed of the machine or failure of the oil supply. 

А bye-pass is also provided, so that the engine may exhaust 
when desired direct to the condenser. 

Forced lubrication for both the turbineand the alternator 

is tapped off the lubricating system of the main engine, the 
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oil passing through an oil cooler on its wav to the turbine. 
It will be seen. therefore, that the turbine is of the simplest 
possible type, having neither gearing, governor, valves nor 
oil pumps. 

Fig. 1 herewith illustrates the general proportions of the 
turbines, whilst the positiou of the turbines in relation to the 
reciprocating engines is seen in Fig. 2. The latter shows in а 
striking way the smaiiness of the 970 kw. turbine set in 
comparison with the 1,500 kw. reciprocating engine. 

The alternators coupled to the above turbines have been 
supplied by the British Westinghouse Co., are of the 
synchronous three-phase 5,000-volt 25-cycle self-excited tvpe, 
and are totally enclosed, the air being drawn in at the bottom 
ends and discharged through the top. The quiet running of 
the plant is particularly noteworthy, the speed of the turbo 
sets being 1,500 revs. per min. 

A feature of these turbo-alternators 18 that they are run 
directly in parallel with the main alternating-current plant. 
Automatic regulation of the load is obtained by exciting the 
field of the turbo-alternator exciter off the slip rings of the 
main alternator, independent control of this field also being 
arranged for. 

The British Westinghouse tvpe of turbo-alternator is so 
well known that a detailed description 1s here unnecessary, 
but we may draw attention to the solid way in which the stator 
end windings are braced ; this enables the machines to with- 
stand the heavy forces brought into play in the case of a 
severe short-circuit at full voltage. The rotating field is of 
the smooth cylindrical type with a distributed winding. This 
type of field does not cause so many eddies of air as in the 
case of salient poles, and thus it contributes to the silent 
running mentioned above. 

The exciters in the case of the turbo alternators for Birming- 
ham are made with cylindrical commutators, instead. of t he 
radial commutator, which is frequently emp oved by the 
British Westinghouse Co. in the case of high-speed machines. 

In conclusion, we must express our indebtedness to Mr. 
В. A. Chattock for giving us facilities for obtaining the above 
information, and also to Messrs. Belliss & Morcom and the 
British Westinghouse Co. for supplying us with many 
particulars of the plant. 
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ELECTROLYTIC CORROSION OF IRON BY DIRECT 
CURRENT.* ' 


ВУ J. І. В. HAYDEN. 


The problem of studying the corrosion produced by stray direct 
currents in the ground, so as to reduce the damage crused by them 
to à minimum, is frequently attacked by measuring the P.D. be- 
tween the different points of the rzil-return system and other metal 
parts in the ground. estimating therefrom the stray current, and the 
amount of electrolytic corrosion which may be expected. There is, 
however, some doubt, from the experience of eleetme railways, 
whether the paasage of a stray current between metal parts in the 
ground necessarily involves corrosion in accordance with Faraday s 
law, or whether it may not be possible that currents pass from meta! 
to ground without corresponding corrosion of the metal. 

As iron is the meta! which is most frequently exposed and there- 


; | о | 
fore of greatest importance, an investigation was started on the 


corrosion of iron under the influence of an electric current in Dr. 
Nteinmetz's laboratory, and some preliminary results are here given. 

The first electrolyte experimented with wase l per cent. solution of 
ammonium nitrate, as nitrates and ammonia salts are the most pro- 
ba ble conducting compounds in soils, especizily in cities. Sheet-iron 
plates of 0-6 mm. thickness were used, carefully cleaned by hvdro- 
chlorie and nitrie acid and then mechanically. These were im- 
mersed in quart jars, each containing approximately 800 c.c. of 
electrolyte. The plates dipped 9 em. into the electrolyte. 
tives were chosen plates of 14 em. length, 5 em. width, giving 90 
square em. submerged service. The positive plates were of 14 em. 
length and of diflerent widths, from 0-6 em. to 10 ст. The current 
was maintained constant. from a storage battery, at 0-4 ampere, 


As nega. | 


corresponding to current densities from 36 amperes to 2-2 amperes | 


per square metre. After the test the plates were carefully cleaned 


* Abstraet of an article in the "^ Jouraal " of the Fraiklia Institute. 
The author is in the research department of the General Electric Co. 
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with distilled water and chalk, and then weighed again. In calcu- 
lating the theoretical corrosion, the value of 0-29 my. of iron рег: 
coulomb was used. The duration of this test was 98 hours. and the 
corrosion in no case approached the theoretica! value, but varied 
from one-tenth to one-third of this value, as follows:— 
Current density, amperes per вц. metre 3670...18... 970... 4:5...2-.25 
Corrosion, per cent., of theoretical I0:5...18...1771...35 1...34-2 

Thus it seems to follow that it is not feasib!e to estimate the elec- 
trolvtic corrosion of iron structures in the ground from th» amount 
of stray current passing from these structures. 

As the electrolytic corrosion of the iron was found much lower than 
the theoretical value, tests were made to see whether this wa; due to 
a partial corrosion or due to periods in which no corrosion takes 
place, that is, the iron is “ passive." For this purpose 10 more cells 
were operated in series, with 50 milliamperes of current. correspond- 
ing to a current density of about 22 amperes per square metre. In 
two cells the plates were taken out, clexned and weighed very fre- 
quentlv, in two cells less frequentlv. and in two cells left in con- 
tinuously. Intwocells the plates were put in the electrolvteone hour 
before the current was put on ; whilst two cells were left without 
current and used to observe the spontaneous or chemica! corrosion 
of the plates by the electrolyte. In half the cells the electrolyte was 
changed after the cells had been running 24 hours ; in the others the 
electrolyte was not changed. 

The results are shown in the diagram herewith ; this indica tes that 
there is no partial corrosion, but that the iron is either passive, that 
is, practically no corrosion at all tikes place, or the iron is active, 
that is. the full theoretica) corrosion occurs. Fractional values of 
the theoretica! corrosion are observed only where the cell has been 
operated continuously for a considerable time, and apparently had 
started active and then become pssive. 

The averag? corrosion during the active periods is 49-6 mg. рег 
hour, or, if counting only the shorter periods—<uring which a change: 
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А/оцт&. 
ELECTROLYTIC CORROSION oF [RON By DIRECT CCRRENT. 
(1 рег cent. ammoniated nitrate solution, 22 amperes per square metre.) 


of state is less probable—55-] mg. per hour, while the theoretical 
attack is 52-2 mg. per hour, and is shown by the dotted lines in the 
figure. The average chemical corrosion (without current) is 1-85 mg. 
per hour. the corrosion of the anode during the active period thus 
is somewhat greater than the theoretical, as expected from chemical 
corrosion. 

The average corrosion of the anoce during the passive period is 
0-20 mg. per hour, that is, less thin $ per cent. of the theoretical, and 
is only about 11 per cent. of the chemical corrosion. That is. the 
passage of a current from a passive anode protects the same from 
spontaneous or chemica! corrosion. 

The average corrosion of the cathode was 0-40 mg. per hour with 
> passive anode, and 0-23 mg. per hour with ал active anode. That 
is. if the anode is passive and does not corrode, the cathode cor rodes 
about twice as much as if the anode is active and corrodes. Even 
in this case, however, the corrosion of the esthode is only about 20: 
per cent. of the chemical corrosion, and about twice as much as that 
of the anode. 

It thus follows that during the passive state the corrosion of two 
iron plates is by the passage of the current reduced to a small traction 
of the chemica! corrosion. That is, under сег мп conditions, the 
passige of a direet current protects both of the iron terminals be- 
tween which it passes. 

The active state occurred eight times, the prssive state 10 times, 
whilst three times the corrosion was intermediat2 between the two 
states. Hondling the pletes, that is, tuking them out, cleaning and 
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weighing, frequently changes the state. but no definite effect of a 
change of the electrolyte on the state of the plates is shown, 

The voltzge per cell wes either low, пош 1 volt. or high, 2-7 volts, 
but intermediate уо сз were observed only in two cases, et the 
end of a long active run, probably аз the result of an increase of the 
resistance of the electrolyte. The active stete of corrosion wes 
elwavs accompanied by low voltege; the passive state, of по corro- 
sion, by high voltsge ; and the voltege of the се was found а good 
indication of its stete. and where a cell changed from active to passive 
stete this was shown by the rise of voltage. 

Tt seems that the active state is eecomp2nied by the formation of 
the lower hydrates of iron, of greenish bleck colour, while during the 
passive state only the higher ferric hydrate cen exist. | 

An investigation was next made of how the passive end active 
states of the iron depend on the method of starting the current. [t 
wes found that :— 

1. Starting with the power on, «o thot the current flowed simnl- 
taneously with the immersion of the iron into the electrolyte, causes 
the passive state of no corrosion, at least if the current density at the 
тошеп of start is high. 

2. Submersion of the plate in the electrolyte for some time before 
the start, or remsining in the electrolyte without the current on for 
some time during the run, tends to produce the active state. 

3. The presence of scale on the plates does not seem to heve any 
effect in producing the active stete. 

4. During the possive state only ferric hydrate appears in the cells, 
on negative plete and in the electrolvte, w hile the active state alw ауз 
seems to be coincident with the formation of ferrous compounds, 
though, if followed by the passive state, these ferrous compounds 
are converted into ferric hydrate. 

Thus far only 1 per cent. «olution of ammonium nitrate had beer 
uscd as electrolyte. Other eleetrolvtes were therefore бс 
The percentage of the theoretical corrosion was as follows during а 
гип of 70 hours :— i 

^o Chemical 


| | 
Ми. per hour. Percent. Corrosion. 
Мк. per hour. 


Potassium. bichromate ............. 0-07 0:34 | 0-01 
0-58 2-75 0:16 


Potassium carbonate ............... 
5 5 25:0 0:15 


0:23 >, 


Potassium Ига бе. оаа. 
Ammonium nitrate .................. 103 | 378 0-78 
Ammonium carbonate............... 8-0 382 0-27 
Potassium chloride .................. 21-5 102-2 0:245 
Ammonium chloride.................. 21:5 102-3 0:405 
Ammonium sulphate | ........... AN 21-6 | 102-7 0:285 
21-6 102-8 0-26 


Potassium Sulphate’ ОККО КЕ ЛГ 


- m —— —— 


Of speci! interest ere pot2ssium nitrete, ammonium nitrete and 
emmonium carbonate: all three give г corrosion which is appre- 
сіг ble, but only г part of the theoretical, from 25 to 38 per cent., and 
г three show a sudden voltage rise during the гип. It is thus safe 
to assume thet with these three electrolytes the cells start active, but 
become passive during the carlier p2rt of the run. From those tests 
it seems to follow :— 

1. Potassium bichromete and potassium carbonate give the pas- 
sive state of high voltage and no corrosion. 

2. The chlorides and sulphates give the active state, showing the 
theoretical corrosion. 

3. With potassium nitrate, ammonium nitrete and ammonium 
corbonate an active 2s well as а passive stnte may exist, and the 
tendency is to chenge from the active to the passive state, and pro- 
bably to stert active. 

4. Activity isalways accomp2nied by the formation of the greenish- 
black ferrous compounds, which never appear during the p2ssive 
state, but during the passive state only the yellowish-brown ferric 
compounds appear. At в change from tho active to the passive 
state the ferrous compounds existing in the clectrolvte, &c., аге 
горку oxidised to ferric compounds. 

It thus seems that iron in the ferric state is pèssive. in the ferrous 


Electrolytes in which ferrous compounds form, аз 


st:te is active. 
active corrosion. — Eleetrolvtes т 


chlorides and sulphates, give 
which ferrous compounds do not form or cannot exist, лз bichro- 
mates, alwavs give the passive state. Electrolytes of acids which 


give unsteble ferrous salts, 2s the nitrates, mav give the active as 
well аз the pzsssive stste, but the tendency is towards the p:ssive 
state; thet is, even if the corrosion begins with the formstion of 
ferrous compounds, these are oxidised tu the ferric state, and then 
the activity ceases. 

Since sone compounds, 2s bichrometes end nitrates, tend to pro- 
duce passivity, that is, protect the iron against electrolytic corrosion, 
while other compounds, аз ammonium chloride, cause activity, thet 
is, give full theoretical! electrolytic corrosion, experiments were made 
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to determine how far passivating agents such as bichromates and 
nitrates can protect iron from corrosion in the presence of activating 
compounds, as ammonium chloride. It was found thit an amount 
of bichromete or nitrate equal to ТО times thet of ammonium chlo- 
ride, did not give апу protection against electrolytic corrosion, 
Further tests showed that in à 1 por cent. potassium bichromate 
solution, 0-02 per cent. ammonium chloride does not give any corro- 
sion, but 0-04 per cent. gives a slight, though apprecisble corrosion. 
т а l per cent. potassium nitrate cell; 0-02 per cent. ammoniunt 
chloride gives a slight corrosion, and 0-04 por cent. gives full activity. 
Thus, to protect iron egeinst electrolytic corrosion in the presence of 
emmonium chloride, requires zt least 25 times ss much potassium 


biehromate, or 50 times аз much potassium nitrate, as ammonium 


chloride, 
Protection against electrolytic corrosion in the prosenes of verv 


суе corroding agents, ах ammonium chloride, cannot be produced 


by the addition of passivating gents, as bichromates end nitrates 
except if excessive amounts of the latter are used, И was also found 


thet the clorides are about 25 times more powerful activating agents 
than the sulphates ; апа, in generel, | per cent. and occasionally 
even 0:5 per cent. of nitrete or bichromate added to 1 por cont. о? 
ammonium sulphate makes passivity possible under favourable con- 
ditions, as when sterting at high current density; while activity tend 
to result from an interruption of current when the plates are in the 
clectrolvte. 

Tests showed that Ci CO, exerts no protective action on iron. while 
СаО,Н, exerts a material protective ection with ammonium sulph 
but very little with ammonium chloride ; apparently the cell started 
passive, and became active after some time. 

To investigate the cleetrolvtic corrosion which may be expected 
in iron in the ground, some tests were made with ‘dirt solution 
electrolyte, but the tests were not conclusive, and hed to be post- 
poned for lack of time. The author finally mentions that too much 
reliance must not be placed on all tlie above numerical values, 


SOME RECENT TESTS OF OIL CIRCUIT-BREAKERS.* 


BY E. B. MERRIAM. 


Whenever an electrical circuit carrying considerable опогиу is 
These expand and risa, and tend 


opened in ой. gases are generated. 
also form with 


to force the oil out of the containing vessel. They 
eir explosive mixtures, and either explode or burn Ня a considerable 
length of time when ignited. It is important, therefore, thet oil 
circuit-breakers be provided with strong ой containing vessels in 
order that they тэзу withstand the high initia! stresses which are 
often present under certain conditions and also that suitable pro- 
vision be made for retzining the oil. [n order to cheek tests made 
on moderate сараейу circuits end fo study the operetion of ой 
circuit-breakers and current-limiting rexetences on circuits of large 
capyeity, under various conditions, arrangements were mede, through 
the courtesy of the management of the Commonwealth Edison Co,, 
of Chiesgo, to use one of Из generating units as а source of power for 
tests. 

These tests were made at the Fisk-street Station during the early 
part of the усаг, using а three-phase 12,000 kw. 9,009-volt 25-evele 
turbo-alternator. 
Practically a'l the tests were either three-phase or single-phase 
short-circuits, some to carth and some between phases. The short- 


were mède by closing a trip!e-pole circuit-breaker and the 


circuits 
being 


switch under test then autometices!vy opened the circuit, 
tripped by instantaneous relays operated from current transformers. 
During all the tests, of which about 150 were made in all, ап endea- 
vour жаз made to note everything of value which occurred and a 


series of readings were taken аз follows : — 

1. Oscillograms were made showing the relation between the eurrents 
and voltiges of the various circuits, such as alternator armature current, 
alternator armature voltage, alternator field current, alternator field 
voltage, voltage drop across reactaness and voltage drop across oil 
cireuit-breakera. 

2. Pieces of iron of «mall weight and size, placed at known locations, 
were permitted to be displaced by the stray fields of the reactances in 
order to indicato the external efforts of these fields. 

3. Thin strips of paper were attached to the reactance coils in such a 
manner as to make it impossible for the coils to move without tearing 


the strips. 
4. Spark-gaps were placed across the end turas of the reactances in 


order t^ detect any voltage rise. 
5. Indicator cards were taken to show the stresses developed in tho 


oil vessels of the various cireuit-breakers during test. 
РВЕ a ak REF 
* Abstract of a Paper read before the American Institute of Electrical 
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. 6, The length of arc in the oil circuit-breakers under test was measured 
during test. 

` 1. Speed records were taken of the various oil circuit. breakers during 
test in order to permit analysing the various are length and pressure 
records. 

In tests for the effect of short-circuit on generator it has always 
been noted thet the field current of the alternator rises when the 
armature is short-circuited. Velues as high as ten times the field 
current at rated no load voltage of the alternator were observed 
during these tests and the form of these field currents is shown in 
Fig. 1. This phenomenon is dependent upon the inter-action 
between the field and armature coils, and the maximum value which 
the field current attains is dependent upon the co-axial relation of 
the two circuits and their.clectrical constants. It was also noted 
during this series of tests that spits of fire came out of the alternator 
field. This has often been noticed in connection with high voltege 
transformers suddenly thrown on & live circuit and is doubtless due 
to the very high voltage induced in the alternator field windings when 
a short-circuit current is established in the alternator armature. 
Records show that this voltage can be es high as seven times normal, 
although it may have been considerably higher, since only а few 
measurements were mede. In some of the single-ph^soe tests and 
also in some of the tests where the short-circuit was thrown on by 
three single-pole circuit-breekers, it was noticed that the voltage of 
the phase not short-circuited rose to a very high value, sometimes 
as high as two end а half times the normal. This was probably due 
to the very large current induced in the field, which, acting on the 
unloaded phase, produced a voltage rise. The end turns of the 
alternator did not move during any of these tests, a rigid inspection 
being made at frequent intervals to detect any such movement. 

There was no appreciable drop in the speed of the alternator when 
the short-circuits were thrown on, probably due to the current- 
limiting value of the reactences discussed later. [n comparative 
short-circuit tests made with the throttle of the turbine open end 
with the throttle closed, practically the same currents were pro- 
duced in the test circuit. 

A number of tests were made by carthing one or all of the three 
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NO. 1 А-В PHASE ALT. ARM. VOLTS. 
NO. 2 В PHASE ALT. ARM. AMP&. 
NO. 8 A PHASE ALT. ARM. AMPS. 
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phases of the circuit. In all such c2ses, it wes noted that the effects, 
as instanced hy the action of the oil circuit-breaker under test, were 
very much more violent than when the short-circuit was betwee 
phases. It was also noted that when the water rheostats were 
connected to the test circuit as an initial load, their neutral point 
also being grounded, the effects were very much more violent than 
when this initis! logd was absent. At the completion of the tests, 
the generator was immediately placed in commercia! service and is 
still operating, none the worse for the severe service demanded of it 
throughout this series. This goes far to show the great value of 
current-limiting reactances in diminishing the jar on a generating 
equipment. 
The current-limiting resctances which were used in these tests 
consisted of 76 turns of 1,000,000 cir. mil copper cable wound on a 
cement core and supported by а wocden fremework. Each coilwas 
made up in three layers. Terminals were brought out et the top 
and bottom. The result was a cement cored reactance having no 
‘iron in or ebout it. This construction was employed since the 
introduction of iron would not appreciably increase the current. 
limiting value of the device. It was also found with the particular 
generator under test that the introduction of a 6 per cent. reactance 
in each phase halved the maximum instantaneous current and 
reduced the torque on the turbine shaft to about one-seventh of 
what it would have been without the reactance. In mentioning 
6 per cent. reactance, it should be recalled that this refers to the drop 
across the reactance, which, with rated load current through it at 
rated frequency, would be 6 per cent. of the rated phase voltage of 
the alternator. The reactances a!so maintzinced the terminal voltage 
of the alternator when a short-circuit was thrown on the system 
beyond the reactances, and permitted the generator to recover its 
` normal voltage after a short-circuit had been removed muoh more 
rapidly than would have been the case had the short-circuit been 
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placed directly across its terminals. This makes them of great 
importance where a synchronous load is connected to a system, since 
one of the two features for holding а synchronous load is the main- 
tenance of voltage. | 

As 2 result of the reduction of the torque on the turbine due to the 
introduction of reactances, there was practico!lv no drop in speed 
when 2 short-circuit was thrown on it. Hence, the frequency of the 
system was maintained at practice! y norme! value, and this, to- 
gether with the maintenance of the alternator voltage, as previously 
described, tended markedly to improve the operation of synchro- 
nous epparatus under abnorm2! conditions. Current-limiting re- 
actances also change the power factor of a short-circuit and distort 
the wave form of the system, аз may be seen on comparing the first 
parts of curves 1 and 2 in Fig. 2. The stray fields of these reactances 
were not sufficient to distort the coils in any way and at a distance 
of severe! feet iron screens were not noticeably attracted nor were 
they appreciably heated. 

In the discussion of various tests, it was noted that at times some 
oil was thrown out of the oil vessels. By suitable baffling, the 
energy imparted to the oil by: the expansion and explosion of the 
gases generated in the oil vessels was absorbed and the operation of 
the circuit-breaking device materially improved and its rupturing 
capacity increased. It was also found possible to separate the gases 
from the oil, thereby permitting the gases to escape into the air and 
the oil to be retained in the oil vessels. In a commonly constructed 
design, a small distortion of the oil vessels permits а considerable 
quantity of oil to be thrown out. This, however, can be readily 
prevented. It is very often found convenient to instal oil circuit- 
breakers in fire-resisting compartments by means of external oil 
diverters, it was found possible to direct the gases and oil thrown 
out of the oil vessels to the lower parts of the cells. In reported 
enses on other systems, gases from oil circuit-breakers have been 
known to ignite, resulting in an explosion. Suitable baffles and 
diverters can be designed, however, to take care of these conditions. 


а 


iil 


In ell these tests, the temperature of the oil was rough!y noted 
end in no case was it found to have been reised an eppreciable 
amount after short-circuit was opened. In some recent tests where 
successive short-circuits were opened by oi! circuit-breakers (some 
times ex many as six in 10 seconds) it wes also found that the oil 
did not heat appreciably. 16 is thought that this is due to the ìn- 
tensely local action of the oil circuit-breaker, for, when the contacts 
port, the are which is drawn produces gases which form pockets in 
the oil. The larger oil vessels were of greater assist»nce in opening 
a circuit. The results show that the stress developed in the 10-in. 
diameter oil vessel is only from one-third to one-fifth of that de- 
veloped in an 8 in. diameter oil vease!. It wes found that by dimi- 
nishing the velocity with which the contacts p»rted, there was more 
disturbance and the rupturing capacity of the devico was grestly 
diminished. The length of break is direct!y connected with the 
velocity of moving contacts. A long bresk is very desireblo in 23 
much as it gives a large factor of sefety under normel operating 
conditions and a much greater rupturing c2p2city in emergencies. 

A preliminary review of these tests shows that the oil circuit- 
breakers opened all the loads or short-circuits without producing 
any external disturbances or developing any undue pressures, and 
their ultimate rupturing capacity was not reached. The main cur- 
rent-carrying parts were well protected from burning bv the arcing 
contacts and these latter were not materially injured efter opening 
and closing numerous short-cireuits. The temporery cell structure, 
although made of inflammable meterie!s, was not injured in any 
way, and practically no stresses were developed in the cells. During 
some of these tests a small quantity of oil came out of the oil vessels, 
was deposited on the cell doors and spreeding out very thin gave 
the impression of a larger amount. Ву actual! measurements after 
a number of severe short-circuits it was found that only 5 per cent. 
The repeated use of the oil in the oil vessels 
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did not appreciably diminish its efficiency and the introduction of 
suitably designed oil baffles and diverters overcame the tendency 
for the oil to come out of the oil vessels. The oil diverters and 
baffles experimented with can bo readily applied to existing circuit- 
breakers at comparatively нта! expense and with practically no 


changes to the original installation. 


THE PHYSICAL SOCIETY'S ANNUAL EXHIBITION OF 
APPARATUS. 


(Continued from page 443.) 


We always look for an interesting display b y the CAMBRIDGE SCIEN- 
TiFIC INSTRUMENT Co., and their stand rarely fails to contain a 
number of new apparatus. Perhaps the most interesting exhibit of 
this Company was a Duddell oscillograph specially designed and 
developed for use on а 50.000-volt circuit. Owing to the high sensi- 
tivity of this instrument it is possible to employ non-inductive high 
resistances without having to dissipate a lerge amount of energy. 
The true wave form of the current supply is thereby e!lways obteined 
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Fic. 1.—DupprFLL OsciLLoGRAPH Остыт Fic. 2.—PascHEN GALVANOMETER OF THE CAMBRIDGE 
SCIENTIFIC. INSTRUMENT Со. 


FoR 25,000- vor T CIRCUIT. 


with certaint y, and the use of transformers with their risk of wave dis- 
tortion is thus rendered unnecessary. Fig. 1 shows the outfit 
arranged for а 25,000-volt circuit. It will be seen that the oscillo- 
graph is mounted in a porcelain insulator, and is arranged to reflect 
the light from ап erc lantern on to г, falling photographic plate, and 
во produce a record of the deflection of the vibrating strip in the 
oscillugraph, through which the current to be measured is passed. 
Simultaneous records are made of the current and voltage. This out- 
fit was shown working on the ordinary e!ternating-current mains of 
the Imperis! College. 

Another interesting instrument shown by this firm was the Paschen 
galvanometer (Fig. 2). This instrument is of the moving 'megnet 
type in which the magnets are arranged in two groups very much 
after the menner of the Thomson galvanometer. The instrument 
exhibited is the resu!t of extensive investigations by Paschen, Men- 
denha!l, Weidner end Abbot. Тиз coils of the ge!vanometer are 
arranged in pairs similar to the Thomson galvanometer. They are 
designed to восиге the maximum effect for a given resistence of 
copper by windüig with different sizes of wire, beginning with the 
smallest size, and winding e2ch layer so that it lies within the surface 
the poler equstion of which is r?= 4: sin 6, where r is the length of the 
radius meking znangle 0 with the axisof the coil, and d the veluc of r 
when 6==90dcg. This hes been thoroughly discussed by Maxwell, 
and tho best coils have been computed by Abbott and by Paschen. 
Following Peschen’s designs the coils have been wound with six sizes 
of wire on an elliptica! shaped former, which shape permits the uso of 
the greater number of magnets and at the same time produces a ће! 
the shapo of which is more efficient. A diagram shown on the stand 
illustrated the construction of the coils and the distribution of the 
windings. The galvanometer is primarily designed for use in radio- 
metry experiments, but can of course be used in other investigations 
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signed by Н. Rubens, the meterie! and the errangement of the con- 
secutive junctions being teken from the Rubens то42! Tho 
modification principally lies in the mounting of tho elements for 


| Spectra! purposes, and the host c2pacity of the system is greatly 


diminished. The temperature incre»se due to radiation is 98 per 
cent. in 2 seconds, and practically quite complete in 4 seconds. 

The recording clectrometer illustrated in Fig. 3 hes been designed 
with the active co-operation of Mr. J. Patterson, of the Meteorological 
Office, Toronto. It is intended for us» in meteorologica! investiga- 
tions, and consists essentially of 2 quedrant clectrometer having two 
sets of quadrants end 2 double needle. Attached to the needle, but 
insulated from it. is a boom which is perfectly free to swing over B 
moving chart. At interve!s г horizontal ber is allowed to drop and 
force this boom on to the chart which by тезпз of a typewriter ribbon 
gives a record in the form of а dot. In practice the dots are close 
enough to form a continuous line. The needle is constructed of alu- 
minium and is fitted with an extre vane for magnetic dumping. This 
electrometer has also other applications, as will be seen from the chart 
illustrated in Fig. 4, which is 2 record taken of a leaking condenser. 

A number of improvements heve recently been effected in the 
laboratory chronograph made by the Cembridge Ncientific Instru- 
ment Co. The new instrument is made to take rolls of Morse paper 
l in. wide, the paper being drawn by means of a sma!l electric motor 
under three recording pens. These pens are worked from electro- 
magnets, one pen being connected to, say, 2 contact clock, and the 
other two for recording events under observation. Two levers ere 


Fig. 3.—R ECORDING ELECTROMETER OF THB 
CAMBRIDGE SCIENTIFIC INSTRUMENT Co. 


provided во as to allow the pens to be raised from the paper, or the 
paper movement to be stopped without switching the current off from 
the driving motor. 

The features of the cathetoimeter exhibited were its robust con- 
struction and extremely fine finish. The whole pillar can be turned 
about its axis, end can be raised or lowered micrometrically through 
a vertical range of 25 mm. А micrometer head allows this range to 
be read within 0-005 mm. The total vertical range of the telescope 
is 50 ems. 

Considerable interest was taken in the Rosenhain & Melsom port- 
able potentiometer. This is a new form of potentiometer, and is 
fitted as a direct deflection instrument with pivoted coil, It has been 
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Fia. i.—REcoRD OF LEAKING CONDENSER TAKEN WITH RECORDING 
ELECTROMETER. 


developed chiefly for use with thermo-couples, the range being from 
0 to 40 millivolts. The apparatus is very self-contained, and we hope 
to describe it in detail in a later issue. 

The Whipple-Féry radiation pyrometer is a modification of the 
standard pattern of Féry radiation pyrometer, for measuring ex- 
tremely high temperatures in salt baths, crucibles of molten metal, 
&с., and it was recently described in our columns in a Paper by 
Mr. Whipple. Further reference is therefore here unnecessary. 

Messrs. J. J. GRIFFIN & Sons had on their stand a number of elec- 
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when it is necessary to have an extremely sensitive galvanometer, | 
The Paschen thermopile shown was a modified form of that de- | tric furnaces, inocluding Rosenhein's electric muffle furnace and 
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Rosenhain’s four-tube furnace. The former was of the usual type, 
arranged for temperatures of from 900°C. to 1,000°C., and requiring 
about 1-1 kw. ; whilst the latter has been designed more particularly 
for the determination of carbon in stecl and is arranged, as will be 
seen from Fig. 5 herewith, with four combustion tubes of fused silice. 
These are each 71 ст. long and 17 mm. Боге, and are heated by plati- 
num strip wound on silica tubes each 40-5 ст. long апа 27 mm. Боге. 
The power required is 800 watts for a temperature similar to that 
mentioned above. This furnace enables a large number of samples 
to be quickly tested. 

In connection with furnace work it is interesting to record thet 
Messrs. Griffin were showing a number of quartz glass mercury ther- 
mometers. ‘These allow of readings being taken up to 750°C., and the 
coefficient of expansion of quartz being practically nil, it is unaffected 
by abrupt changes of temperature, and is 2130 free from * efter-effect." 
This latter is а particularly valuable property where, owing to the 
nature of the work, 2 constant zero isessentia!. "These thermometers 
can be suddenly subjected to а high temperature without any risk of 
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Fic. 5.—RosENHAIN's FOUR-TUBE FURNACE. 
(Messrs. J.J. Griffin & Sons. | 


cracking the instrument. From an economice! point of view in indus- 
trial work it may be mentioned that the makers claim that a quartz 
thermometer will outlive many gless thermometers. 

In addition to the Tucker primary battery, Sand’s capillary elec- 
trometer, end other zpparatus referred to in our eccount of the pre- 
vious Exhibition, we noticed a cheap form cf ecneentric gir condenser. 
This was 16 in. long and hed a capacity of „шд. — 

The centre of interest on the stand of Messrs. Н. УУ. Cox & Co. wes 
the new type of fluxmeter that has been designed by Mr. В. H. 
Morphy for exploring the flux distribution in the air-geps of dyne.mos 
and motors. A smell coil is inserted in the air-gop and a current 
sent through it, the deflection being noted bya mirror and scale. Аз 
we hope to give г full description of this 2pperetus in an early issue, 
further mention is here unnecessary. 

Next in point of interest was the new form of glass for use with 

X-ray tubes. This is made with lithium oxide, and is particularly per- 
meable to the above rays. Owing to its only being possible at present 
to make this glass, which is due to Dr. Müller, in small pieces, a cir- 
cular piece about 1 in. or 2 in. square has to be fused into the side 
of the X-ray tube. The great improvement due to the use of this 
glass was very noticeeble in the case of the tube shown et the Exhi- 
bition, and we understand that whereas the glass of the ordinary tube 
absorbs something like 40 per cent. of the rays, only about 10 or 15 
per cent. of the rays are lost in the Müller tube. 

Next we may mention Dr. Hampson’s pulsator for prcducing cur- 
rents either direct, alternating or interrupted, with & very slow period 
imposed upon them. This epperetus has been designed for stimu- 
lating the growths of atrophied muscles, the last mentioned being 
pericdically contracted by the application of alternating current. 

More will doubtless be heard in the immediate future about Dr. J. S. 
Haldane’s apparatus for the enelysis of air. Several convenient 
forms of this apparatus were. shown by Messrs. Cox, including a 
portable form specially for use in mines and adapted for the measure- 
ment of fire damp. 

Messrs. А. С. Cossor exhibited the latest pattern of Rose's patent 
high-vacuum oil pump, in which the iron piston is moved up and down 
by a solenoid externa! to the cylinder. This was described in our 
issue of October 20. 

A new model! of the Holophane lumeter was shown by Messrs. 
R.&J. Beck. This pattern, which measures about 6 in. by 4 in. by 
2 in., is smaller and more compact than the earlier form. А feature 
of this useful apparatus is its large range, it enabling the brightness 
of a surface to be read between 41, candle-ft. and 200 candle-ft. 


100 
Little further description need be made of the apparatus shown by 


Messrs. ELLIOTT Bros. beyond our recent remarks on the excellent 
display of this firm at Olympia. Among the instruments lately 
placed on the market are a new triple testing set, reading amperes, 
volts and watts over a large range, а new pattern “ Century " stan- 
dard testing set and the Wimperis recording accelerometer. 

The ** Ducter " was the centre of interest on the stand of Messrs. 
EvERsHED & VIGNOLES, end its many advantages were much dis- 
cussed. We also noticed the new speed indicator which we recently 
described (October 13). This has been improved by fixing è special 
pulley bearing externe! to the case, and independent of the generator 
bearings. A point not mentioned in our previous reference to this 
indicator is that a magnetic shunt to the magnets cf the generator 
provides an adjustment for standardising the reedings of the volt- 
meter, which is calibrated in revs. per min. 

The ** thermobit " shown by this firm is proving very popular. The 
40-watt size heats up in from eight to ten minutes, and a valuable 
feature is that the 200-volt pattern can be left continuously in circuit 
without fear of damage. The resistance wire is wound et the bottom 
of г screw thread on a porcelain tube, through the centre of which 
passes an extension of the copper bit. 

Messrs. MancoNrs WIRELESS TELEGRAPH Co.'s stand attracted 
attention by the model mast which had been erected. An interesting 
selection of wireless apparatus had been got together, including the 
decremeter, wavemeter, valve receiver, multiple tuner, detector, ete., 
with which our readers are doubtless more or less familiar. As we 
shell deal with the Marconi apparatus at some length in an cerly 
issue we will refrain from any description here. 

The SyNCHRONOME Co. exhibited their new astronomical regulator, 
which we recently described fully in connection with the Olympia 
exhibition exhibits. 

The RiBBoN METALS SYNDICATE were showing га apperatus for 
preparing ribbon metals. Since this wes exhibited three years ago it 
has been developed so thet wide strips and sheets up to 8 or 9 in. 
wide can be made. It will be remembered that the methed is applicable 
to metals with low melting points such as zine, lead, bismuth, tin and 
certain alloys. Inthe ease of ribbons the meta! is forced under a head of 
about a foot through orifices placed elong the surface of 2 meta! cylinder 
on to a cooled drum revolving èt from 500 to 800 revs. per min., de- 
pending on the metel uscd. The ribbon so obtained shoots out in a 
continuous stream for a distance cf scme feet, falling on the ground in 
a solid condition. In the cese of sheets, the meta! is simp'y allowed 
to flow from a tank through а rectangular slot on to 2 similarly cooled 
revolving drum. The heed in this case is practically negligible, being 
less than an inchbut upon its amount depends the thickness 
of the sheet obtained. The width of the sheet depends jcintly on 
the widths of the slot end the drum. In both ceses 2 sufficient 
зарр!у of mets! is obtained from a tenk which is heated by e Bunsen 
burner. Ribbon of this kind is desirable when meta! is required 
in а finely divided state. For exemp'e, the lead ribbon is used for 
meking white lead, zine ribbon for the eveniding precess, copper for 
moking copper sulphate and white meta! for cculking joints. 

The SANITAS ELECTRICAL Co. exhibited а wide selection of clectro- 
medical apparatus. These included a new comp2ct type of the 
"Nenex ^ X-rev outfit, which consists of en intensitied spark coil with 
edjustable discharging red, 2 mercury interrupter carried on а hang- 
ing bracket anda switchboard on which is p'accd in an ezsily get-at-2ble 
position 211 the necessary controlling and measuring instruments. The 
whole of this app2ratus is mounted on a movable teble, во that it re- 
quires very little space, and further it has been spocia!ly designed for 
use by medical men who are not, гв may be expectcd, at the same time 
qualified electricians. Another interesting epparetus shown by this 
firm wes a portable blower, in whose exhaust is fitted 2 heating coil, so 
that either è warm or cold blast may be obtained. This spiral is 
made созу renewable at a small expense. 


On Messrs. ALEX. WRIGHT & Co.'s stend were four instruments, 
two of which were interesting from г physica! point of view, while the 
other two embodied e novelty in the wey of chemice! absorption. The 
first group consists of Simmenee-Abady’s specific gravity indicator, 
end the Simmence-Abedy recording ges calorimeter. The second in- 
strument is based on the methed of dealing with specific gravity em- 
bodied in the first, which mey briefly be described as follows: A 
stream of gas pesses into a chamber in which a bell is supported 
from below, and thence up en ascending tube, being burned at the 
top. The weight of the bedy cf gas passing across the crown of the 
bell raises or depresses it in exect ratio to its weight as compared with 
the atmosphere. А pointer, like the indicator of a chemical belence, 
is attached to the suspension geer of the bell and indicates on a hori- 
zonte! scale about 10 in. across. Thus. when air is passing through 
the chamber containing the bell, the scale reading is 1, but when gas 
passes through it, the pointer moves over the scale and indicates the 
specific gravity to within 0:0925. 

In the recording calorimeter, the principle adopted above is utilised 
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to render this rate of роза of £ stream of ges independent of the fluc- 
tuations of gravity, by opening о, velve if the gas becomes heavy and 
closing it if the ges becomes light. A constant stream of absolutely 
unvarying rate and not requiring eny meesuring apparetus (such оз 
a meter) is burned et a burner end imparts its heat to a differentis! 
recording thermometer, This records ona chart es'ibreted in British 
therme! unita. 

The secc rd group cf instruments consists cf. firstly, Leone rd- Levy's 
carbon monoxide ene !yser—recently doseribed before the Society of 
Chemice! Гаагу -^nd. восоп у. of the взт id^» combined with г, 
mechznism such as is uscd in Simmence & Араду well-known com- 
bustion recorder, Thus there ere hore two instrumonts-—ono meni- 
pulated by hand гла giving, it is eleimed, the percentzsge of CO with 
absolute accureey, end the other working automatically end record- 
ing the percentege of CO on г chart with similar accureey. 

The insertion cf p»rticulers of ges-testing instruments in these col- 

umns mèy et first sight eppear es inappropriate zs а bull т a china 
shop, but, ès a metter cf fect, the epp2retus brietly described is as 
interesting to physicists and electricians гч it is to п gas works en- 
ginecr. The specitic grevity instrument, for instance, gives a direct 
indication cf porcentege cf CO, in flue gesos; the recording celori- 
meter concerns enginoors who us» preducers, while the CO indicator 
end the CO recorder ero of utility in connection with analysis of pro- 
ducers тг Кіпа producer ges end Mond ges, where the presence of CO 
is of greet importe.nes, and ere eso of utility in connection with the 
ane! ysis of weste boiler в до, eir in mines, &e., where the absence of 
CO is of equ»! importance. Tho instruments generally strike the note 
of novelty end simp'icity end er^ meds by Messrs. Alexander Wright 
& Co., under the potent of Messrs. Simmenes, Abedy and Leonard. 
Levy. 
Th» mest interesting exhibit on Messrs. CRoMPTOS'S stend wes tho 
Pepper tus thet hes boon dosigacd for meking obsorvetions on roads 
from time to time so thet гое dotis ean b» obtained showing the 
wear cf different types cf roeds. It consists essentic Ну of è wire 
stretched zeross tho rosd, thus forming г sort of dotum from which 
messu*oments езп be Кой. The epperetus his bon designed go 
thet this wire can o! we ys bo pse d in exectly tho seme position, ^ nd 
thus any veri tion in tho moe cem: nts teken from the wire to the 
roc d will b» s meesure of the weer of the reed. 

А peir of ce ii-iron scekets èro lot into the sides of the тог on sm! 
concrete besos реле прай у opposite one enotheor. These 
sackets 770 borod, e nd сто provided with soetings to recoive the ports 
which support the wio. Whon tosts ere not being tok on, the sockets 
are fitted with serow plugs which provent dirt or moisture getting into 
the sortings. The рът which support the wire are mounted on mild 
ві spind es. provided with shou'der pieces to rest on the seatings 
n bovereferred to. Ono of these supports hes mounted on it a sme 
drum cerrying ә longih cf wire. When in use the wire posses from 
this diim агага во: pulley through the jews of è friction d>vica, 
reross the roed, over guide pulleys mounted on the other support, end 
terminstes in è hook rrrongod to receive à weight. The агат is 
tuincd uatil the weight is quite frec from the ground. Since the dis- 
tance hetwoon the sockets is constent, it follows that if the s»m» wire 
and the some weight ee used the wire will etwevs assume the зато 


position. It therefore forms z dtum line from which mio74surements 


mev be token, 
Tno put of the рр цз for tsking the mozsuremonts consists of 


e long ег! with а го ти stt schmont. Та this scale is fixed г sliding 
pisce which eon be moved upend down by means орг reek end pinion. 
To teko a resding the seste is hold vertically in the road near the wire 
end the slide is edjusted unti! two cross lines et the lower end appr 
immedistely opposite to the wir» when viewed through the telescope? 
and mirror ettachment pzovidod. — In this wey the edjustment соп be 
made quickly with groet cocureey. The actus! height of the cross 
lines from the гога is then rood off on г sese fitted with a vernier, а 
st of resdings being tzkon in this manner across tho rosd. These 
re»dings ere logged, and соп be compsred with another set taken 
under similar conditions et a future date. The whole гррэтаф ия is 
simple in construction end е?зу to manipulate. With the exception 
of the reading d^vico, it is точ ctured by Messrs. Crompton, the 
reading devie» being mod» by Mois. Stan'ey & Co. Messrs. Cromp- 
ton 2150 showed a selection of their well-known switchboard instru- 
ments of vorious typos, the Crompton potentiometer and a series 
transformer for opersting entometic switehgesr in which special 
ettention hes been р: to the insulction. 

Messrs. SIEMENS BROTHERS & Co. hzda very comprehensive exhibit. 
This included г Teiefunken wire'os ; t^egroph sot for d2monstration 
purposes, but simile to th? сооз ира in commereis! work. Ta? 
Telefunken (singing sp>rk) system hes quite recently been very fully 
described in our columns, s» thst further d>seription is here unneces- 
sary; but we mèy mention thet the appsratus and demonstrations 
at the Exhibition aroused much interest. We understand that the 
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16 ft. antennw of this sot enable communication to be established over 
at least. 1,100 yards, whilst under favourable conditions ranges up to 
2.000 vards have been covered with it, ресі! 30 ft. antenne can, 
however, be fitted if desired. 

Next we may refer to the interesting sample of the 1909-10 Channel 
cable thet wes shown by Messrs. Siemens.‘ This illustrated the 
method of inserting Pupin coils. Also to the lecture-room instruments, 
Vibration tachometer, vibragreph, ete.. which heve already been 
deseribed in our columns. 

Tne " Oseillothormex " wou!d probably bo new to most electrical 
engineers, This 2pparetus, whieh 's illustrated complete in Fig. 6, is 
for disthormy, high-frequency and X-revy tre^tmonts, 

Attempts hive froquent!y been mide to work X-rav tubos with 
electrics] oscillations «s employed in wireless tolegraphy, and as used 
in high frequency and on a large seste for diathermy, and the “ Oscil- 
lothermex " has been so arranged that the high-frequency current is 
generated by means of quenched sparks, on the Telefunken system. 
Apart from the fact thet it has often been suggested that X-ray therapy 
is advisable for trevtment after diathermy, the “ Oscillothermex ” 
h»s been designed аз an accessory to the Siemens diathermy appare- 
tus. The few manipulating devices which are necesssry in order to 
switch over from diathermy to radiography are simp!e in comparison 
with the process of setting to work an ordinary X-ray outfit, which 
requires an entire!y sep*rat? switchboard. Tna arrengement for 
X-ray and high-frequency work із mounted on a t»hle fitted with 
eastors, the dimensions being comp2rahle with those of the diathermy 
apparatus, Tho merble slab сэггїзз the Ted transformer, the 
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Еа. 6 —* Os" ILLOTHERMEX " OUTFIT OF MESS ts. SIEMENS 
BROTHERS & Со. 


prim `гу coil of which сэп be raised or lowered by a lever on tho n»rrow 
side of the c^ зе, whereby tho coupling of the two tre asformer coils ein 
be adjusted firmly or loosely, and the effect for the Х-гау tube or for 
high frequency may be raised or lowered c desired. Tho sp2rk-gap | 
and its working-current circuit of the diathermy әрр>таёиз ere em- 
ployed for supplying the Tesla transformer, the connection of the 
X-ray outfit to the diathermy app2retus being effected һу two plugs. 
Hence the oscillating circuit of the X-ray outfit consists of the sp2rk 
gap of the diathermy app2retus, спа the self-induction coil end con- 
denser of the &coessory app2ratus. In the interior of the se!f-induc- 
tion coil is fitted the rey coil, the lower end of which must be e2rthed 
(connected to 5 water pipe), end the top end is extended in tho form 
of æ high tension cable bout 1 yerd long. which is provided with 
ebonit2 grips, in order to avoid fraying, and is connected to tha 
cathode of tho X-ray tube. Апу kind of tube may be employed and 
the anode may be omitted. The peculiarity of the working of tho 
tube is thet it responds more softly to oscillations than when used 
with an induction coil. The &mount of energy required is about 
10 amps. et 110 volts. The sime times of exposure may be employed 
as with a 12 in. spark induction coil. 

The advanteges claimed for the “ Oscillothermex " are, firstly. Из 
simplicity, due to the single pole connection to tho tube, and вэсоп у, 
the physiologie»! harmlessness of the electrical oscillations. | 

(To be continued.) 


y 


46 THE ELECTRICIAN, DECEMBER 29, 1911. 


The Rates for Subscription to “ THE ELEOTBIOIAN ” are ва ander :— 
YEAR. Hatr-Year. QUARTER. 
United Kingdom 26s. 04. ... 13s. Gd. ... Та. Od. Post free, 
Oanada  ... ... 288. 3d. ... 148. 64. ... 7з. 64. payable 
Postal Union ... 30s. Od. ... 163. Od. ... 8s. 04.) in advance. 
New volumes of “ Tue Evectaician " commence in April ani October. 
(This charge includes all the numerous Supplements.) 
Vols. I. to LXVII. сап now bo supplied. Price on application. 


e ee 


“THE ELECTRICIAN” SERIES OF 
STANDARD ELECTRICAL BOOKS 


can be obtained of all Booksellers at Home, $n the Colonies, and Abroad. 


" Tug Ecvecrrictan” Evactricat Trapgs’ Directory AND HANDB2OK,. Published 
annually in February, corrected to mid-February. Established 1832. A very 
valuable advertising medium, covering the entire Industry. Suascription Price 
(which is received гл advance up to Jan. 315% in each year for the next following 
edition) 8s 63. nett, postaze 94. extra. Published price 153. nett, postage 94. extra. 
Postage to British Colonies, 2s # Europes, 25 в U.S.A, 3s. 61. * other countries, 
25. 63. Digest of Contents of the 1911 Edition sent free on application. 

Ecactris Cranes: TugiR Desay, CONSTRUCTION AND APPLICATION. Ву H. H. 
Bro;ehton. B<eine Vol. I. of a Complete Manual of Lifting and Hauling 
Machinery. Now Ready, price 25s. nett. 

AMATSUR WIRELESS TeLeoRAPH Desicns. Ву ‘“Alfrec.” Very fully illustrated. 
Now Ready. Price 1s. 6d. nett. 

An MANUAL OF THE TRLEP.tONR, By W. Aitken, M.L.E.R, Now Ready. Price 

. nett. 

EtgcTRIc Mains AND DisTRIBUTING Зучтвмч. Bv J, В. Dick, B.Sc, and F. Fernie, 
A.M.Inst.C.E. Now Рају. Price 10s. 6d. nett. 

Тнв PRACTICAL WirELESS Зов Ruta, By Dr. Н. В. Belcher-Hickman, Price 2s. 6d. 
nett. Reduction on quantity. 

Livincstone’s DIAGRAM FOR THE Easy CALCULATION OF SHAFT AND Baam DEFLECTIONS. 
Ву К. Livingstone 2s. 64. nett. By post in tube, 23. 10d. 

“Тнв ELECTRICIAN " Primers (81 Primers in all, and a Grossary). Sinele Primers 

ad each post Нее. /n One Complete Vol. or Three Separate Vols. FuLL Prospectus 

REB. 

Evactric TRAcTIONON Rattwavs. Ву Phillp Dawson, Price 25s. nett. Prospectus free. 

ALTERNATING-CURRENT Motors. By Dr. Rudolf Goldschmidt. Price 6s. 6d. 

Тнв SHOT-Firer’s Слов: A Practical Manual on Blasting and the Prevention of Blast- 
ing Accidents in Mines, Quarries, ёс. By W. Maurice. Price 3s. 6d. nett. 

SUBMARINE CABLE Lavina AND Reparrino. By Н. D. Wilkinson. M.IL.E. Е, 15s. nett 

ErscrRIic BLASTING APPARATUS AND ExPLosivgs : With Spocla] Reference to СоШегу 
Practice, By W. Maurice. Price 33. 6d. nett. 

ELECTRIC FuRNACR IN IRON AND STREL Ркоростіом, By John B. C. Kershaw, 
F.1.C, Price 3s. 6d. nett. 

BRAKES FOR TRAMWAY Cars. By Н. M. Sayers. Price 3s. 6d. nett, 

Ts Me MICA DESIGN AND CONSTRUCTION OF COMMUTATORS. Ву К. Livingstone, 

ce 6s. nett. 

Тнв ALTERNATB-CURRENT TRANSFORMER IN THEORY AND Practica, By Prof. J. А. 
Fleming. M.A., D.Sc., В.К 5. (abroad 13% 

VOL. 1.—Рисе 12s. 6d. post free, abroad 13s. VOL. П.—Рисе 12s. 61. post Нез, 

HANDBOOK or THE ELECTRICAL LABORATORY AND Тҥзтїна Room. Very fully ilus- 
trated. By Dr. J. А Fleming. Vol. I., 123. 64. nett, Vol. 11.. 14s. nett. 

EtBcrRIC LAMPS AND Evectric LioHTING, By Prof. J. A. Fleming. 6. nett. 

ELBcCTRICAL LABORATORY Notes AND Forms. Arraneed by Dr. J. A. Fleming, M.A., 
F.R.S. Singla copies 4d. nett, or in dozens at 33. 61. nett. Complete Sets of 50 
Notes and Forms, 123. 6d. nett, or in strong portfolio, 14s. nett 4 or bound in strong 
cloth, 15s. nett. Spare Copies of Tabular Sheets, 13. per dozen. Portfolios, 1%. 63. 
each. Sectional paper, 1s. per dozen sheets. Complete Prospectus post free on request, 

ErgCTRiCITY MEgTBRS: Тнк CONSTRUCTION AND MANAZEMBNT, Ву C. Н. W. Cer- 
hardi,  Profuse!y illustrated. Price 9s. nett. 

Prectricity їч Horticutture, By Prof. S. Lemstrom. Illustrated. 3s. 6d. nett. 

Rapio-Activity, AN ELEMENTARY TREATISE, FROM THR STANDPOINT OF THE Dis- 
INTEGRATION TugoRv, By Fredk. Soddy, M.A. Fully illustrated. Price 6s. 6d. nett. 

ELECTROMAGNETIC THRORY. By Oliver Heaviside, Vol. I, Price 12s. 6d. VoL Il. 
Prize 12s. 6d. Vol. 111. ready early in 1912. 

Motive Power AND GSARING FoR Ertgc7uicAt MAcHineRY. By Е. Tremlett Carter, 
C.E,M.LE.E. Revised by С. Thomas-Davies, А.М.1.Е.Е., F.C.S. Price 9s. nett. 

MA QNeTIC INDUCTION IN [RON AND OTHBR MgrALS By Prof. J. А. Ewing, B.Sc, 

«ч F.RIS, F.R.S.E. Price 103. 6d. 

PRACTICAL Notes FOR ELECTRICAL STUDENTS. By А. Е. Kennelly and Н. D, Wilkin- 
son, M.I.E.E. Price 6s. 6d. 

ExgcTRIC Motive Power. By Albion T. Snell. Price 103. 6d. nett. 

A Pocket Воок or ELECTRICAL ENGIN@BRING Formuta, Ву W. Geipel and Н. M. 
Kilgour. Price 7s. 6d. nett. 

FURCTRICAL TESTING FOR TELEGRAPH ENoriNEERS, By J. Elten Young. Price 10s. 6d. 

STUDENTS’ GUIDE To SuBMARINB CABLE Testina, Ву Н. К. С. Fisher and J. С. H. 

- Darby. Price 7s. 6d. nett. 

SIGNALLING Across Space WiTHOUT Wires: Tug Work or Hertz AND His Succas- 
sors. With new Chapter on Tuning. By Principal Sir O. J. Lodee. Price 5s. nett. 

THe Акт or ELBCTROLYTIC SEPARATION OF Metacs. Ву От, G. Gore, LL.D., F.R.S. 

Evectro-Cuemistry. Ву Dr. George Gore. Price 2s. [Price 10s. 6d. 

BaGINNER’S MANUAL OF SUBMARINE CABLE TESTING AND WORKING, By С. M. Baines. 
Price 7s. 6d. nett. 

CARBON MAKING FOR ALL EtRCTRICAL Furroses. By Francis Jehl, Price 10s. 6d, 

“THe ELECTRICIAN” WinRMAN's Роскет Воск. Price 5s. nett. 

THe EtEgcTRICIAN" HANDy Wire TABLES FOR THE Pocket, By Р, B. Down, Wh.Ex., 
A.M.I.Mech.E. Price 2s 6d. nett. 

Тнв RATING ок ELECTRIC LtcHTiNo, ELECTRIC TRAMWAY, AND SIMILAR UNDERTAKINGS. 
By W. С. Bond, M.I.E.E. Price 2s. 6d. nett. 

Drum ARMATURE WINDING AND CoMMUTATORS. Ву F. M. Weymouth. 7s. 64. 

PRIMARY BATTERIES: THEIR CONSTRUCTION AND MANUFACTURE, By W, К. Cooper. 
Price 10s. 6d. nett. 

SECONDARY ВАТТЕКІЕЅ } THetr CoNsrRUCTICN AND МАМОРАСТОКЕ, Ву Е. J. Wade. 

THe MANUPACTURE ОР Er.gcTRIC лонт CARBONS, Price 1s, 644 (Price 10s. 6d. nett. 

Тнв LOCALISATION OF FAuLTS IN ELECTRIC онт Casitas, By F.C. Raphael. 7s. 6d. 

Tug STBAM-ENGINB INDICATOR AND INDICATOR DiAGRAMS, Edited by W. W. Beau- 
mont, М.1.С.В., M.I.M E., &c. Price 6s. nett. 

THe Evscrric Акс. By Mrs. Ayrton. М.1.Е.Е. Price 12s. 64. 

TRAMWAY TRACTIVE Еғғовт AND Power DiacrAM, By Arnold С, Hansard, B.A, 

‘4 AM.LEE. Price 43. 63. netti in Tube, 5s. 

Tus British Post Orrick TELEPHONE Service. Fully illustrated. Prize 3s. 6d. nett. 

INTERNATIONAL TELEGRAPH CONVENTION AND SBRVICE REGULATIONS, Price 6s, nett. 
(LisBon Revision, 1908.) 

Вои вк Евво Water. Ву F. W. Anderson. Price 6s. nett. | 

(PRELIMINARY) WIRELESS TELEGRAPH СонкЕЕКЕНСВ (BERLIN, 1903), PROCSEDINOS АТ, 
Prize 8s. 6d. nett. | 

INTERNATIONAL Wiretese TELRORAPH Convention AMD Өнвтїс& REGULATIONS 
(Ввким, 1996). With complete report of Proceedings. Price 213. nett. 

Тнв Two-Tone VIBRATING TRANSMITTER AND CABLB INDucrivB SIGNALLING. Ву 
Edward Raymond-Barker. Price 1s. nett and post fres. (Price 3s. nett. 

Тнв CLASSIFICATION OF ALTERNATE-CURRENT Motors. Ву V. А. А. Fynn, М.1.Е.Е. 

WiREMAN's Pocket Book AND ELECTRICAL CONTRACTOR'S HANDBOOK, Compiled by 
А. W. Robinson and W. E. Warrilow. Price 5s. nett. Ready Shortly. 

ExvecrricAL MANUAL РОВ MINING Enainggrs. Ву H. J. S. Heather, М.1.Е.Е. 
‘Ready shortly. Un Preparation, 

Тка MECHANICAL DESIGN AND CONSTRUCTION oF GBNERATORS. Ву В. Livingstone. 

SruDiES IN Licht Propuction. Ву К. A. Houstoun, M.A., Ph.D., D.Sc. Nearly Ready. 


Ыюнт, RADIATION AND ILLUMINATION. From the German of Paul Hogner, by Justus 
wck, Гә Preparation. 


е 


De Gíecfrictam. 


The Oldest Electrical Journal (established as a weekly Journal, 18861-1878% 
Published every Friday, Price Sixpence; Post Free, Sixpence-Halfpenny 
Editorial, Publishing and Printing Offices, 

1,243, SALISBURY COURT: FLEET ST., LONDON. 


NLY ADDRESS.) 
Ге. : Holborn iu eds Tels. : ELECTRICIAN NRW8PAPBR LONDON. 


4U Letters relating to Subscriptions, Advertisements and other business 
malters to be addressed Publisher, * Tue ELECTRICIAN,” Salisbury- 
court, Fleet-st., London. Cheques and P.O. to be crossed “ Coutts & Co.” 

4U Editorial communications to be aliressed to Tug Eoitor. Lettere 
for insertion $n * Tug ErgcTRICIAN," or containing questions, to be 
accom p in icd by name and address of the writer as evidence of good faith, 
No notice is taken of anonymous communications. 
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Advertisement Rates, ёе., forwarded on application to the Publisher. 
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“THE ELECTRICIAN’? INDUSTRIAL SUPPLEMENT. 
With “ Tue ErEcTRICIAN ” for Sept. 14, 1908, was issued the first of a 
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series of “ Industrial Supplements," to b» published from time to time 
with "Tug ELECTRICIAN," The fifty-third issue of tho Supplement 
published (Gratis) with the number of “Tae ELECTRICIAN" for 
September 23, 1910, was the last of the monthly issues. “Tas Com- 
MERCIAL AND INDUSTRIAL SUPPLEMENT” to “ TaB ELECTRICIAN " isnow 
issued weekly (Gratis). It will be found towards the end of tho present issue. 


ELECTRICITY SUPPLY TABLES AND DATA. 


The first of the valuable series of comprehensive Tables of Statistical 


and Engineering Data relating to Electricity Supply Undertakings of 
the United Kingdom for, Lighting, Power and Traction will be pub- 
lished (gratis) with the next issue of ** The Electrician." This Supple- 
ment will be Table III., dealing with Electric Power Companies ; this 
will be followed by Tables IV., V. and VI., dealing with Electric Tram- 
way and Railway Undertakings of the United Kingdom, which will be 
published on January 12. TableI., Electricity Undertakings with no 
Tramway Load, will be published on January 19; and Table Ia., 
Electricity Undertakings taking Supply **in Bulk," and Table II., 
Electricity Undertakings with both Lighting and Traction Load, 
on January 26. These will be followed, on February 2, by a complete 
Alphabetical Index to Tables I. to VI. ; and the series will be completed 
by the publication with a later issue of Tables VII. and VIII., dealing 
with Electricity Works, Tramways and Railways in the Colonies and 
some places abroad. 


LEGISLATION IN 1911. 


The session of Parliament which has recently terminated 
will be long remembered, not onlv for its inordinate length, 
but for the intricate nature and complexity of some of the 
legislative schemes discussed. Apart from the Parliament 
Act, which alone should render the 1911 session historic, 
Parliament had to consider many difficult. social and 
industrial problems, and it is to be hoped that the result 
will be an improvement in the lot of those in whose interest 
the legislation was passed, and that it will also advance the 
prosperity and well-being of the nation as a whole. In 
recent years the legislative output has been very high, and 
during the past session 65 public Acts were placed on the 
statute book. Of these, 55 were Government Bills, the 
remaining 19 emanating from private members. The 
Private Bill record of the session is also fairly good from 
the electrical point of view, for, including the Provisional 
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Order Confirmation Bills, 48 measures have a direct interest 
for electrical engineers, 

It is a moot point whether some of the legislation —and 
especially important measures such as the National Insur- 
ance Act—would not have been improved by a fuller discus- 
sion and by more leisurely progress through Parliament, so 
that those directly affected could have had time to under- 
stand fully the natare of the proposals. However, as 
the Act has been passed, it is to be hoped that an honest 
attempt will be made to carry oat the provisions, and if, 
as we anticipate, amendment will be found necessary 
before many months are over, the experience gained т Из 


administration will prove useful as a guide in framing the 


necessary supplementary Bill. Perhaps there has been no 


Act of modern times which will have a greater and more 
widespread effect upon the social well-bemg of the com- 
munity, but it will require the goodwill and support of 
both emplovers and emploved to make the schemes of 
insurance against sickness and unemployment workable. 
Engineers are interested in both parts of the Act—-namely, 
Part L, which deals with health insurance, and Part Il., 
which relates to unemplovment insurance. The Act is too 
long and complicated to give an adequate idea of its pro- 
visions here, hut when а сору is available we hope to give 
а digest of its provisions so far as they affect engine ors. 

The Telephone Transfer and Telephone Transfer Amend- 
ment Acts were passed in order to effect the transfer to the 
State of the business of the National Telephone Co. The 
policy of the transfer was decided upon in 1905, when Par- 
liament resolved to acquire the whole telephone business 
of the country. Jn 1907 the Post Office made an agree- 
ment with the Companv in regard to the purchase of plant 
in London on December 31, 1911, and an сагиег agreement, 


411 


We understand that the Home Office are preparing a new 
edition of their Rules relating to the use of electricity in 
mines so as to bring their code into harmony with the terms 
of the new Aet. In the past the mines inspectors have been 
vigilant in regard to the enforcement of the existing rulcs, 
and while we have every sympathy with the desire to 
minimise the dangers of colliery work, we hope that the 
Home Office will not pav too niuch attention to those who 
desire the exclusion of созк plant, and of all labour- 
saving devices from mines. 

The Telegraph Construction. Act couters further. powers 
upon the PosrMAsTER-GENERAL In regard to telegraph lines 
and cables crossing railways and canals; and relieves the 
Post Office from payment for their maintenance in certain 
eases where those servicers are not rendered. The Pacific 
Cable Act enables the Pacific Cable Beard to apply out of 
their reserve fund such sums as шау be required for works 
authorised by the Act. the principal work being the laving 
of a new submarine cable between Australia and New 
Zealand. 

The last publie Act which requires any explanation. is 
the Copvrignt Act. This measure extends the copyright 
period for literary works from 42 years from the date of 
publication to 50 years from the death of the author, and 
copvrignt is extended to a much wider class of literary 
productions, 

The private legislation of the past session possesses. few 
features of special interest. The majority of the Acts were 
of the omnibus variety, and conferred powers for the 
extension of existing tramways aal eleetrieitv supply 
undertakings ; but in some five or six mstances authority 
was conferred to equip lines on the rail-less traction syster. 
It is to be regretted that the promoters cf several other 
rail-less traction bills did not proceed with {Шен schemes, 


made in 1901 between the same parties, covered the rest of 


With the single exception of the Portsmouth | and that the only inportant electric railway project of the 


vear—the Greater London Railway. Bill—was rejected by 


the country. 
The other electric railway 


municipal telephone exchange, whose licence does not 
expire until June 30, 1926, the whole telephone business of 
the United. Kingdom will pass into the hands of the Post- 
MASTER-GENERAL at midnight on Sundav next. Naturally, 
we shall regret the disappearance of the National Telephone 
Co., to whose vigorous and progressive policy the public 
owes so much, and we hope that its successors, who will not 
have to contend with the same difticulties, will be able to 
improve upon its excellent record and still further expand 
the use of the telephone. 

The Coal Mines Act, which is a consolidating and amend- 
Ing Act, contains many provisions designed to effect greater 
security for the life and health of those eagagel in collieries, 


Electrical engineers are, of course, mainly interested ia 
In Committee 


a House of Lords Committee. 
Bills, including those of the Central London, London 
m 


Electric, Metropolitan District a! Metropolitan Companies, 
received Parliamentary sanction. Ву the Metropolitan 
District and London Electric Railway Acts the Eot’s-road 
eererating station has been transferred to a Joint: com- 
mittee of the two companies. By the Winchester Corpora- 
tion (Electric Supply) Act the business of the Winchester 
Electric Light and Power Co. becomes a municipal under- 
taking, but Бу the Metropolitan Electrie: Supply Co. 
(Acton District) Act the cleetricity supply department of 
the Acton Urban Council passes into tie hands of the 
Metropolitan Electric Supply Co. 

Late in the Autumn session the Municipal Electrical 
Association исе Sir W. Ноем, Davies to introduce an 
Interesting measure to confer additiona! powers on municipal 
clestricitv supply authorities, including the rigat to under- 
take the wiring and fitting up of consumers’ premises. With 
considerable modifications we think the Bill could be made 
very useful. The wiring clause is the principal bone of 
contention with the Elcctrical Contractors’ Association, 
and is in a form most unsuitable for promoting the interests 
of the electrical industrv аз а whole. When a suitable 


those clauses relating to the use of electricity. 
an amendment was carried which would prevent the use of 
electricity “in any mine, or part of a ventilating district 
cf a mine, where the amount of inflammable gas in the air 


current exceeds 1 per cent." It was pointed out that it 


was impossible to enforce the amendment, and that its effect 
would be to prohibit the use of electricity in mines altogether. 
Fortunately, wiser counsels prevailed when the Bill was 
considered on the report stage in the House of Commons, 
and `“ 11 per cent.” was substituted for “4 per cent.” 
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clause, which would meet the objections of that body, has 
been settled in Cominittee we hope that the Association 
will persevere with its efforts to get the Bill passed. How- 
ever, as things stand at present in the House of Commons, 
private members’ Bills of а controversial character have 
little chance of success, and therefore we trust that all 
possible measures will be taken by the Association and its 
friends to settle its grievances with the contractor and get 
adequate support for the геуззе 6 ВТ, so that it шау become 
law without undue delay. 


REVIEWS. 


(Copies of the undermentioned works can be had from TBE ELECTRICIAN Officzs, post 
free, on receipt of publishel price, adding 3d, fur books published under 23. Add 
10 per cent. for abroad or for 1oreign books.) 
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Electrie Mains and Distributing Systems. 
and F. Fersiyg. (London, 1911: 


Publishing Со.) Pp. ху. + 409. 10s. 6d. net. 

The authors state in the preface to this book that their aim 
in writing it has been to * deal with the subject in such a way 
that engineers responsible for this class of work will have 
available in a convenient form for reference sufficient informa- 
tion for the design and operation of underground cable 
systems.” 

The book consists of 400 pages of well-written matter, ar- 
ranged in two parts, and bears evidence throughout of careful 
and painstaking work ; there is a very large amount of infor- 
mation on all branc lic? of the subject. and a useful feature is 
the frequent references given to the sources from which matter 
has been culled, or where additional information can be looked 
for. 

Part I. deals with theory and the various methods of calcu- 
lating sizes of mains and designing networks; the second part 
deals with the practical work, methods of laying, testing of 
materials and testing for faults, while electric Osmosis and 
electrolysis and their relation to faults on cables are very fully 
and clearly dealt with. 

Features of the book that strike one are the frequent use of 
mathematics and algebraic formula, and that matters are fre- 
quently expressed in а formula which could as easily be put 
into words. It may be necessary to use the calculus in solving 
some of the problems in connection with distributing systems, 
but for the benefit of engineers who, in the press of commercial 
and other work. are unable to keep up their higher mathematics, 
it would have been better if these could have been reduced in 
amount, or 1f the resultant equations could have been more 
clearly separated from the working out. In a hook of re- 
ference one probably wants to find some particular information 
or formula, and the matter should be arranged in such a way 
that it is possible to understand each formula with а minimum 
of references to other pages. А page at the beginning of the 
book explaining the symbols used would have been a help in 
this direction. 

It is a question to what extent the elaborate calculations of 
distributors and the analysis of networks are of practical use, 
as it is impossible to tell with any accuracy what the load on 
each lengih of main is, and this has to be assumed to provide 
the basis of the calculations. In. this connection. the 
authors at the end of Chapter Г. say : " Thus, the designing (of 
à network) is possibly as much of an art as а science, and ex- 
perience may be able to decide upon an arrangement as good 
as that obtained from a laborious series of mathematical орета- 
tions," although they ада: ** but a verification by the methods 
indicated is ale avs desirable." Most mains engineers will agree 
with this and. will study existing networks with the aid of a 
voltmeter ; they will, however. find the book a help when con- 
sidering the question of new feeders or in making arrangements 
for dealing with new districts. 

A noticeable want in Part І. is a summary or comparison of 
the various systems of distribution and the relative weights of 


By J. В. Dies, B.8e., 
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copper required with each ; as it 13. three separate parts of the 
book have to be turned to in order to obtain this information. 

The authors have worked out (p. 76) an interesting formula 
giving the relation between the current in a cable, the tempera- 
ture rise, and the depth at which it is laid; unfortunately, the 
explanation of how the formula is arrived at is not very clear, 
while a mistake seems to have been made in giving the constant 
“М аз 0:46; it should be about 300 for cables laid direct, with 
a temperature rise of 25°С. This constant will vary very largely 
according to the method of laving ; on this point the authors 
say that Ч cables are drawn into stoneware ducts the same cur- 
rent applied for the same period will cause the temperature to 
rise about 10 deg. higher than with cables laid direct in the 
ground. This statement requires modifying in tlie light of the 
data given by Mr. C. Beaver in the last number of the "Journal" 
of the Institution of Electrical Engineers (p. 747). In this com- 
munication he shows that a 0°5 sq. in.paper and lead-covered 
cable carrying 1,500 amperes per square inch, 1f armoured and 
laid direct, will rise to a temperature of 50°F. above the normal, 
while the rise will be 85 F.if drawn into conduits, or 977F. if laid 
solid in wood troughing. 

In the chapter on alternating-current networks a complete 
vector diagram might have been worked out with advantage, 
for a three-phase current, allowing for capacity and inductance. 

The skin effect in cables is treated rather summarily, and a 
statement 15 made that for frequencies of 50 with sections less 
than one square inch, the effect is negligible; whereas in the 
" British Insulated and Helsby Cable Co.'s Handbook," the 
increase In the resistance for this size of cable and periodicity 
is given as 15 per cent., and hemp cores for reducing the effect 
are mentioned for cables down to 0-25 sq. т. at 50 periods. 

On page 114 the authors state : " The effect of capacity 15 to 


| | 
alter the apparent resistance of theconductorto P(o wg 
MK 


(instead of r) where r is the resistance т ohms, n is the fre- 
quency, and К is the capacity т farads.” Apart from the 
printer's error in the formula (the part in brackets should be 
squared) 1t is not clear that this is the apparent resistance to the 
capacity current, not to the main current; r? in this formula 
is usually negigible in comparison with the second part. 

In order to economise copper т mains, the authors suggest 
that a second network should be introduced for power and 
cooking and heating circuits; running this with a much larger 
drop than wou!d be permissible if lighting was supplied : it 1s 
doubtful if many engineers will approve this : the extra trouble 
and expense in maintaining two networks and the extra cost of 
double services into premises would be considerable, while the 
saving in cost is very problematical when it is remembered 
that the diversity factor would be less on each network. It is 
doubtful, too. if cooking apparatus would be satisfactory if the 
pressure varied to such an extent. 

In connection. with this matter the authors are curiously 
vague as to the drop permissible in a network, on on? page 
speaking of the ©“ legal limit of 2 or 3 per cent," and on another 
“a total variation of 4 per cent." the actual regulation being 4 
per cent. up or down, This allows a total drop of 8 per cent. 
supposing the feeding point to be run at 4 per cent. above the 
normal. 

A suggestion is made on page 374 that each distributor at 
the feeding points should be supplied through a fuse. It is not 
clear how these wou!d be of anv use, as the various distributors 
would probably be connected together through cross streets ; 
the writer's opinion is that there should be no fuses in the street, 
except the section. fuses between feeder areas, and that the 
feeders should not be fused at the works but switched off by 
hand in case of trouble, Fuses in the street cannot be replaced 
quickly, and are sure to result sooner or later in unnecessary 
interruption of, or delay in restoring, supply. For this reason 
the areas supplied by branches of a feeder should be treated as 
one area, and there should be no fuses in the feeder branches. 

There is a notable omission in an otherwise co.nprelensive 
chapter on the boosting of feeders, the authors making no men- 
tion of the method of earthing the rails of a tramway system 
through an insulated cable brows back to an earth plate at the 
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supply station, the negative feeder from the rails being insulated 
With this arrangement the negative pole of the 
machine drops below earth potential, and tlie effect of negative 


as usual. 


boosting is obtained without a special booster. 


In Part IL, which is intensely practical throughout, and 
which will be read with interest by all engineers, some useful 
information is given as to the genesis and testing of Jotnt-box 
This will be specially helpful to engineers when 


compound. 
purchasing. 


The authors give 1t as their opinion that instead of bonding 
and earthing the lead sheathing of cables, it would be better to 
leave the lengths discontinuous and insulate the lead, presu- 
mably by the compound in solid systems and by using insula- 

Their 1dea, apparentlv, is that 
in this way the difficulty of heavy currents in the lead at times 


ting tubes in draw-in svstems. 


of trouble, and the question of carthing. would be overcome. 


They do not, however, give any details of how they propose to 
make sure that each length of lead sheathing is clear from con- 
nection with one of the conductors, but seem to think that some 


system of inspection might be arranged to discover the faults. 
The chapter on joint boxes and pillars, running to 52 pages, 


is well written ; the descriptions refer to representative types 


of boxes only, and the resemblance to a maker's catalogue, 
which is frequently evident in matter of this kind, is entirely 
absent in this case. The writer 1з interested to note that the 
authors recommend lead boxes as the best tvpe for services ; at 
the station һе 1з connected. with, a. process of evolution. has 
brought him to the same conclusion. It is fortunate that while 
this type of box is the best from the electrical point of view, it 
13 also by far the cheapest. The writer regrets that the authors 
have not dealt with the question of reducing the cost of services 
to small houses by looping from one to another, ог Бу running 
one service to serve а large number of houses. This will un- 
doubtedly have to be done in tlie future if electricity 1s to be 
supplied to the smallest class of property. 

The authors conclude their book with some useful tables 
showing the cost of laying mains. These appear to be fair, 
average figures, althoagh costs will varv considerably т diffe- 
rent towns owing to the variety of conditions met with. The 
costs of permanent remnsiatements in Table II. seem very high, 
the figures for flags and asphalt being twice that paid in 
Grimsby. 

In conclusion the writer would say that such a book cannot 
fail to be interesting, written as it is by men who have practical 


knowledge of the subject : it is rarely that men who have this 


sort of knowledge at first hand can find time to put their expe- 

rience into book form, even if they have the ability. 

case the writers have both the knowledge and the ability neces- 

sary, and in consequence we have a very notable addition to the 

literature of a difficult subject. W. А. VIGNOLES. 

Directions for Magnetic Measurement. By D. Г. Hazard. (Wash- 
ington, 1911: Government Printing Office.) Pp. 131. 

Until the close of th» last century magnetic work in the 
United States was to a great extent confined to field work, 
though temporary observations were maintained from time to 
time, a set of instruments uscd continuously at Key West, 
Florida, from 1860 to 1866 being employed similarly at Madison, 
Wisconsin, from 1876 to 1880; other. stations of a still more 
temporary character were those of Los Angeles, California, in 
1882, and San Antonio, Texas, т 1890. The Coast and Geodetic 
Survey therefore confined its * precepts” to field work, and its 
official handbook," Directions for Magnetic Observations with 
Portable Instruments," reached its third edition in 1882 as 
an appendix to tho С. & G. N. Report for 1881. 

In 1899, however, more generous appropriations were set 
apart by the Government for scientific purposes, and a network 
of observatorics soon came into existence. Washington, D.C., 
had a magnetic observatory, but was more and more troubled 
by disturbances from railways and electrical power, so Chelten- 
hum, Maryland, was selected аз the nearest undisturbed site, 
and its work began in 1901, some few months after that of 
Baldwin, Kansas, and earlier than those of Nitka, Alaska, and 
Honolulu, Hawaii. Two years later a fifth was added at 
Vieques, Porto Rico, and the whole five have been regularly 


In this 


maintained since. The Ocean Survey Scheme of the Carnegie 
Institution Trustees is still more recent, and its work is in 
scientific connection with that of the С. & С. Х.; and also 
methods and instruments have been modified in 30 years. so 
that it became incumbent on Mr. Hazard, who 18 responsible 
for all th» magnetic publications of the C. & G. №. obser- 
vatorics, to bring out a new edition cf “ Precepts.” enlarging 
Its scope to include ocean surveving and observatory routine. 
Iu this he has succeeded admirably in th? book before из. И 
contains suflicient theory to enable а laboratory trained 
physical observer to take up magnetic surveving without 
further books of reference, and supplies concrete examples in 
all branches of th» work, such as the determination of geogra- 
phical latitude and longitude аз well as of the magnetic ele- 
ments, the nautical correction found by " swinging ship апа 
the routine of self-recording variometers. Where а new 
method has been introduced, such as th» earth inductor for 
the dip-circle, both аге fully treated, һи! no time is wasted on 
controversial matters between advocates of different methods. 

We find the matter and its treatment almost beyond criti- 


eism, but we should recommend instead of the warning given 


about dip-needles, " in case the needle projects above the ге. 
versing block," the simple prohibition, “the needle must not 
project, &c." This is easily secured bv a brass stencil 
slightly thicker than the needle, and is, we believe, insisted on 
by Major Denholm Fraser of the Indian Survey, whose work 
Mr. Hazard fully acknowledges, W.W. B, 
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STUDIES IN LIGHT PRODUCTION.* 


ВУ В. А. HOUSTOUN, М.А., PH.D., D.SC. 
(Lecturer in Physical Optics in She University of G'usgow.) 


(Concluded from paye 298.) 


Summary.—In these studies the author deals with the theory of light 
production, the scop? being briefly indicated by the following contents: 
(1) The distribution of the energy in the spectrum and the measuring of 
efficiency. (2) The importance of " black body " radiation and tho 
experimental realisation of the black body. Comparison of the energy 
curves of a black body and of platinum, and the variation of the position 
of maximum energy with temperature. (3) Mechanism of flame, and 
the temperature, energy and efhiciency of flames. (4) The Welsbach 
mantle and selective radiation. (5) Radiation and eflicieney of the 
carbon glow lamp. (6) Physical properties and temperature of the arc. 
(7) ‘Temperature and energy curves of the Nernst glower. (8) Efficiency 
of the metal filament. (9) The mercury are and its difficulties. (10) The 
light of the future and the possibility of obtaining * cold light.” 


— 


No. 10.—THE LIGHT OF THE FUTURE. 


We have considered all the principal means of producing 
artificial light, and have seen that the radiant efficiency prob- 
ably in no case exceeds 10 per cent. and that the lummous 
efficiency in the most favourable case probably does not exceed 
5 percent. That is, our lamps do not succeed in transforming 
more than one-twentieth of the energy supplied. to them into 
light. As energy transformers they are very poor, and. their 
inefficiency in this respect has been commented on on all sides, 

If we consider the data of the preceding studies we 
see that what procress has been made has been in three 
directions ; first, in the direction of higher temperatures ; 
second, in using substances with selective emission ; and third, 
by employing luminescence as well as temperature radiation, 
Flames, the carbon slow lamp and the pure carbon arc are 
speaking generally, all cases of the pure temperature radiation 
of solid carbon, their relative efficiency being due solely to the 
difference of temperature.. Carbon is approximately a black 
body. The superiority of the metal filament lamp over the 
carbon glow lamp is due partly to its higher temperature and 
partly to the shape of its energy curve. All metals have a 
region of strong reflection in the infra-red, and this diminishes 
their emission in these wave-lengths. The efficiency of the 


Welsbach mantle is due, on the other hand, to its selective 
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* All rights reserved. These contributions, amplified, will be publish 4 
shortly in “The Electrician ” Series. " 
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emission ; the energy curve has two chief maxima, and one of 
them falls near the visible spectrum. 

Further progress could, therefore, be made by pushing the 
temperature still higher and by looking for substances with 
more favourable selective emission. But, as the temperature 
of the arc is the melting point of carbon, it is doubtful if we can 
get higher temperatures than those in use at present, The fact 
that there are higher temperatures in the sun is no reason that 
we can get them here, It is difficult to say how far progress 
can he made by finding substances with a more favourable 
selective emission, Auer von Welsbach, it is well known, tried 
different substances before choosing the ceria-thoria mixture, 
and there is little doubt that the scientists connected with the 
manufacture of the Welsbach mantles and Nernst. filaments will 
have information on this point not accessible to the general 
publie. Two facts сап, however, be stated about selective 
emission. The substances which show it in a most marked 
degree are the oxides of the rare earths. If a combination of 
the rarer of these is found suitable there will always be the 
expense and labour of purifying them, which is an extremely 
lengthy process, Again, all substances showing selective 
emission tend to fadinte like the black body on heing raised to 
high temperatures—witness the Nernst glower. 

Leaving temperature radiation and turning our attention to 
sources In which there is luminescence, we find two in the 
number we have considered—namely, the chemical are and the 
mercury arc. From both of these there 1s still, however, a 
considerable amount of temperature radiation, and tempera- 
ture radiation apparently always means waste dark heat. The 
ideal which the illuminating engineer has before him is cold 
light, light without heat, a source which fulfils the definition 
of the perfect artificial illuminant set up in the first of these 
studies, having an energy curve similar to the ener су curve of 
average daylight, but stopping abruptly at both ends of the 
visible spectrum. This would be cold light. as the source 
would radiate no other energy but that absolutely necessary for 
the hght production. 

Now, how is this cold light to be obtained ? In popular 
lectures on this subject it is usnal at this point for the lecturer 
to refer to the vacuum tube and to fluorescence as supplying 
indications of the directions in which progress is eventually to 
be made. This statement is, of course, useful from the point 
of view of the lecturer, as it supplies an occasion for а pic- 
turesque display of vacummn-tube pyrotechnics and for а re- 


ference to the firefly as the cheapest source of light. What 
grounds are there for the truth of the statement ? 
Let us first of all take the case of the vacuum tube, As the 


readers of this article are doubtless aware, it has been developed 
аз a commercial illuminant by Mr. D. McFarlan Moore. But 
before describing his method, we shall take some of the older 
results. Formerly, the vacuum tube was thought to have a 
very high temperature. More recent Papers, in particular 
those of E. Warburg (“ Uber Warmeleitung und Temperatur 
der in Geisslerschen Röhren leuchtenden Gase.” “ Wied. Ann.,” 
51, p. 265, 1895) and В. W. Wood (" Experimentelle Bestim- 
mung der Temperatur in Geisslerschen Röhren,” “ Wied. Ann., 
59, рр. 238-251, 1896) have shown that the temperature 15, оп 
the contrary, very low. On the assumption that all the electric 
energy consumed reappeared as heat, Warburg calculated that 
in a certain hydrogen tube the temperature at no point could 
exceed 133°C. Wood placed а bolometer consisting of а 
2cm. long spiral of platinum-iridium wire inside a nitrogen 
tube and read the temperature when the current and pressure 
were varied. The current was direct current from a battery of 
600 accumulators giving 1,250 volts. The bolometer was also 
moved along the tube and the temperature read at different 
points. In carrying out this part of the investigation the 
Geissler tube was formed from the Torricellian vacuum of a 
barometer and the bolometer entered through the mercury 
column. Wood’s results showed a temperature inside the tube 
of the order of 30°C. to 40°C. Therefore, in one sense at least, 
light from the vacuum tube is cold light. 

“The efficiency of vacuum tube radiation has been studied by 


G. Staub (Inaug. diss, Zurich, 1890), К. Angstrom (“ Bolo. 


* 


metrische Untersuchungen uber die Stärke der Strahlung 
verdünnter Gase unter dem Einflusse der electrischen Ent- 
ladung," * Ann. d. Phys.,” 48, p. 495, 1893) and E. В. Drew 
(* The Luminous Effici лепсу of Vacuum Tube Radiation," 
'" Phys. Rev.,” 17, p. 321, 1903). Staub placed the tube in а 
transparent ice éalorimeter and noted the heat given out when 
two or three Leyden jars were discharged through it. The 
tube was then covered with opaque varnish, and the experi- 
ment repeated. In this case the total energy given out was 
measured. The result showed that 20 to 30 per cent. of the 
energy escaped when the tube was transparent. 

Angstróm's investigation is more important for our purpose, 
and so it must be described at more length. Four gases were 
experimented on—oxvgen, hydrogen, nitrogen. and carbon 
dioxide. 

The vacuum tubes were used both with an induction coil and 
а battery of 800 accumulators. The Р.О. and the current in 
the vacuum tube were measured respectively with a quadrant 
electrometer and а highly insulated dead heat galvanometer. 
The vacuum tube had rock salt windows. The radiation was 
measured by a bolometer, and was standardised by means of 
Angstróm's pyvrheliometer, so that the readings could be inter- 
preted in cals./em? seconds. The investigations showed that 
as long as the pressure was constant. the radiation was pro- 
portional to the current, except for high currents when the 
gases underwent permanent. changes. “Also, as long as the 
pressure was constant, the distribution of the energ ev through- 
out the spectrum was independent of the current. The varia- 
tion of the radiant efficiency with the pressure was, therefore, 
studied, the bolometer reading being taken when the free 
radiation of the gas was measured and when the radiation was 
measured through a plate of alum 3:95 mm. thick. The 
radiation from the walls of the tube was climinated by taking a 
cooling curve, in somewhat the same way as was afterwards 
followed by Geer. The behaviour of the four gases was widely 
different, and the total radiation stood in no apparent relation 
to the absorption of the gas at ordinary temperatures. For 
small P.D. the radiant efficiency was found in some cases to be 
very large. For example, for nitrogen 1 had а value about 
90 per cent. ; the luminous efficiency had, however, a value of 
about only 8 per cent. 

Drew in his investigations emploved a radiometer and а 
vacuum tube with fluorite windows. He used a 1 cm. water 
cell to absorb the dark heat, and air was the only gas expert- 
mented on. The value found for the radiant efficiency at a 
pressure of 1 mm. was approximately 20 per cent. Ап energy 
curve of a tube taken with rock-salt prism and radiometer is 
also given m his Paper. 

The Moore vacuum tube has been described in a Paper by 
the inventor to the American Institute of Electrical Engineers, 
an abstract of which is given by Tug Exvecrricran (Vol. LIX., 
р. 342). There is also an article by Prof. J. A. Fleming 
C! Illuminating Engineer," Vol. L, р. 19), giving photographs 
of several installations, including the well-known one at the 
Savoy Hotel, London, and also describing a test of the efficiency 
of the latter. Finally, there is an account of some tests made 
on it by Paof. Wedding at Charlottenbury (THE ELECTRICIAN, 
Vol. LXV., ‚р. 763). 

When а vacuum tube has been run some time it becomes 
"hard "—that is, the vacuuin becomes higher. The gas 
seems to be absorbed. This is а well-known fact 1n connection 
with Róntgen bulbs. Mr. D. McFarlan Moore, who had m 
1907 been experimenting 12 years with his tubes, has tried four 
methods of replenishing the gas. In the method finally adopted 
there is a side tube closed by а porous carbon plug, which 15 
covered with mercury when a plunger is lowered. When the 
plug is uncovered gas diffuses into the tube through the carbon ; 
when the plug is covered no gas can enter. If the pressure in 
the tube diminishes its conductivity increases. Consequently, 
the current increases and the increase in the current actuates 
the plunger. The degree of vacuum required is 0-10 mn. 
This automatic feeding arrangement keeps the pressure con- 
stant to 0-01 mm. 

The tubes vary in length from about 40 ft. to 220 ft., and 
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are about 2 in, in diameter. The ends are equipped. with 


graphite electrodes, are brought tosether and connected to the 


Jucletension terminals of a small transformer, which, together 
with the terminals and the feeder valve described above, is 
contained in а small iron. box. There are thus no exposed 
high-tension currents. The voltage employed varies from 
10.000 to 12,000 volts, depending on the length of the tube. 
The current is about 0:3 ampere. 

А great advantage of the Moore tube is the small intrinsic 
brightness (0-2 hefner per square centimetre), which enables 
it to be used without any arrangement for diffusing the light. 
Also. owing to the length of tube employed, we have а shadow- 
less illumination, If carbon dioxide be the gas employed. the 
colour is said to be nearer sunlight, and hence more suitable 
for colour discrimination than any other artificial Шатлан, 

Prof. Fleming found that the tube installed at the Savoy 
required. 1-78 watts per candle; Prof. Wedding. in his tests, 
finds 1:53 watts per candle, These figures include the losses 
in the transformer. Prof. Wedding in his tests replaced the 
Moore tube by 42 tantalum lamps, which consumed exactly 
the same power, and found that the average illumination was 
about the same in each case. 

The nature of the gas in the tube is important. 
to Mr. Moore, nitrogen gives 20 times as much light as hydrogen 
and twice as much fight as earbon dioxide for the same expen- 


According 


diture of energy. 
According (o a recent Paper by M. Georges Claude (7 Comptes 


Rendus,” 151, р. 1123, 1910 ; see note © Atheneum,” January 
14, 1911), neon is more suitable than nitrogen. Finding him- 
self with large quantities of neon at his disposal, as а bye- 
product from the commercial manufacture of liquid air, he has 
worked out a system of artificial lighting bv its means. Using 
tubes 6 metres long and 4:5 ст. in diameter, he obtains 0-80 
watt per candle, and expects to reduce this to 0-50 watt per 
candle by using longer tubes. These figures include the losses 
in the transformer. Neon is remarkable for its small dielectric 
The voltage used with the above tubes was 1.000 


resistance. 
volts; И nitrogen is emploved instead of neon 3,000 volts are 
required, 

In view of the results obtained by Moore and Claude, the 


vacuum tube must be said to promise exceedingly well, The 
efliciency in watts per candle hitherto attained, И is true, is 
not better than that given by some other sources, but the whole 
method is vet in Из mfancy, and there 13 room fora vast amount 
of experimenting. We have no data on the energy spectra 
of vacuum tube radiation bevond what is cited in this article, 
but the vacuuin tube Is not like temperature radiation; there 
is no а priori reason why the maximum of iis radiation should 
lie m the infra-red. And there surely must be some gas, or 
mixture of gases, which gives a maximum of radiation in the 
visible spectrum under some conditions of pressure and tem- 
perature and current density. As far às we are aware, only 
three or four gases have been tried yet, and their possibilities 
have been by no means exhausted. 
© One point deserves mention. 
Is broken down, а high voltage is not. necessary, and the 
vacuum tube may werk with a low voltage and large current, 
provided it does not crack. There is no sharp distinction 
between the are and the vacuum tube. But by analogy with 
the are, with low voltages, there must be high temperatures, 
and consequently large conduction and convection losses. 
Before leaving the subject of vacuum tubes, it ought to be 
mentioned that Неше (Martin Hónig, “ Optischer Nutzeffekt 
elecirodenloser Vacuumrohren,’ Inaug. diss. Rostock, 1901), 
ша Paper to which I have been unable to get access, 15 cited 
as obtaining. 2-21 watts per candle with an electrodeless 
mercury vacuum tube. Also H. Ebert states (^ Die ékono- 
mischsten Lichtquellen.” Eder's ‘ Jahrb. f. Photogr.." 9, 
рр. 17-19, 1895; also “ Über lang andauernde electrische 
Schwingungen und ihre Wirkungen," “ Ann. d. Phys.,” 53. 
р. 144, 1894) that he has obtained ,!, candle from about 107° 
watts, the light being produced Бу exposing the vacuum tube 
to very slowly damped Hertzian waves. This is equal to 
25,000 candles per watt! Full details are not given as to how 


Once the dielectric resistance ! 


the watts were calculated. The difficulties of obtaining the 
energy consumed are certainly very great in the case in ques- 
tion. No faith can be placed in the result. 

Let us now turn our attention to fluorescence, 
mentioned by different people as a property of matter which 
may ultimately be put to practical use for illumination. H. G. 
Wells, with that skill of his with which he seizes on a tendency 
or idea of modern civilisation and lets us see it is his novels 
crystallised into a fact in the future, has dealt also with artificial 
illumination. In " The First Men on the Moon " the inhabi- 
tants of the moon illuminate their caverns by fluorescence. А 
fluorescent fluid was made by machinery and dripped luminously 
into a tank of light. If was a cold blue light. a sort of phos- 
phorescent glow, but infinitely: brighter, and from the tanks 
into which it fell it ran in conduits athwart the cavern. When 
it splashed on the feet of the two earth-men it felt quite cold 
and made their feet Juminous for a long time afterwards, 

This is no doubt very inspiring, Let us see what there is 
to warrant ìt. 

If when light is incident on a substance 1t causes it to emit 
light of a wave-length different from, and not necessarily longer 
than, the wave-length of the incident light, the substance 13 
said to he fluorescent. If the light from the substance persists 


for a short time after the incident light is cut off, the substance 
Phosphorescence in this sense 


This has been 


is said to be phosphorescent. 
is quite different from the glow emitted by phosphorus, which 


is due to slow chemical action. During fluorescence and 
phosphorescence the chemical state of the substance does not 
change. Examples of fluorescent substances are solutions of 
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Fic. 13. 
sulphate of quinine, chlorophyl and fluorescein. The dift- 
cult v in observing fluorescent light les in obtaining it pure and 
unmixed with the exciting light, as the latter is usually much 
stronger. If the fluorescence emitted by апу substance be 
compared with the light from а glow lamp by means of a 
spectrophotometer it 1s found to have a well-defined maximum 
usuallv falling away to zero on each side at points within the 
visible spectrum. The curve in Fig. 13, which is for a piece of 
uranium glass, has been obtained in this wav (В. А. Houstoun, 
“A Negative Attempt to detect Fluorescence Absorption,” 
" Proc. Roy. Soc.,” Edu, 29, p. 401, 1909). Fluorescent 
spectra are much too weak to measure with a thermopile or 
radiometer, but if the energv curve of the comparison source 
Is taken the energy curve of the fluorescence may be obtained. 
Energy curves for fluorescein in water, and eosin and resorufin 
in alcohol have recently been taken in this way by E. L. 
Nichols and E. Merritt (^ Studies in Luminescence, XI. The 
Distribution of Energy in Fluorescence Spectra,” “ Phys. Rev.,” 
30, p. 328, 1910), the comparison source {being an acetylene 
flame. | 

Now, according to these energy curves, the energy of fluores- 
cence lies within the visible spectrum and in some cases in its 
most luminous region. Before jumping to the conclusion, 
however, that we have here the end of our quest, there are one 
or two facts to he considered. We do not know that there is no 
energy radiated in the infra-red. There is only one research 
bearing on this subject, the well-known investigation of Lang- 
ley and Very (* On the Cheapest Form of Light, from Studies 
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at the Allegheny Observatory," “ Amer. Journ. of Sc.," (3) 40, 
p. 97, 1890) on the light of the Cuban firefly, the pyrophorus 
noctilucus. The insect's light was: examined .speetrophoto- 


metrically, and the following table pives-its brightness for 


different wave-lengths when compared with an Argand flame :— 
Wave-length .........4..0:49 .0-51 0:53. 0-54 0:56 0-58 0-59. 0-60 . 
Brightness . 0-02 0:21 0-34 0-37 0:24 0-19 0-17 0-09 
It has thus a well-defined maximum in the middle of the 
spectrum. | 


E ' - 


_ An attempt was then made with a very sensitive bolometer 


@eneesseeete 


to measure the heat which the insect radiated in the infra-red. [ 


A glass plate was used to cut-out the animal heat that would be 
radiated, whether the insect was luminous or not. « The effect 


observed then was very much less than the effect produced by | 


other light sources of equal area and equal brightness. Further 


work was doné on the subject in 1902 (“ Annals Astrophys. | 


Obs.,” 2, p. 5), but no heating could be detected by the bolo- 
meter in spite of its very great sensitiveness. Langley con- 


cluded from his work that, apart from the heat due to animal [ 


processes, the firefly's radiation was all light, and that it was 
consequently the cheapest form of light. 
sion that, what Nature could do on this small scale, man must 
be eventually capable of doing on a-larger scale, and that there 
was по reason why we should be satisfied with our present 
inefficient means of producing light. E 


. The energy curve of another firefly, the Photinus Pyralis, has | 
recently been obtained photographically by W. W. Coblentz | 


and Н. E. Ives (^ Luminous Efficiency of the Firefly," “ Bull," 
Bureau of Standards, 6, p. 321, 1910). It also descends to zero 
on both sides at points well within the visible spectrum, but 
they made no thermal measurements, so that the work of 
Langley and Very on the efficiency of the process that is taking 
place stands alone. Langley’s reputation as a physicist is a 
great one, and there is nothing to take exception to in his Paper. 
His results were negative, however, and the quantities of heat 
involved extremely small. I think, therefore, that the experi- 
ment is worth repeating, especially as Prof. Kónen, who соп- 
tributes the section on phosporescence and fluorescence to 
Kayser’s “ Spectroscopie,” states at p. 656, vol. IV., of the 
latter book that the light of the firefly is probably not due to 
true phosphorescence, but to a slow chemical change. 

Apart altogether from the firefly, it would be extremely in- 
teresting to get a determination of the efficiency of the ordinary 
process of producing fluorescence in the laboratory—namely, 
Бу exposing the fluorescent substance to the ultra-violet radia- 
tion from a spark-gap. We wish to know, if the fluorescence is 
so faint merely because the ultra-violet light radiated in one 
direction is emitted by the substance in all directions, or 
whether the energy of the ultra-violet radiation is also con- 
sumed in some other way. All fluorescence, both the line 
fluorescence of vapours and the banded fluorescence of solids 
and liquids, is extremely faint, but it should be possible to get a 
rough answer to the question by a combination of photcmetric 
and energy measurements. Then it would be easier to pro: 
nounce an opinion on the prospects of fluorescence. But in 
dealing with a subject of this sort one can hardly be too 
cautious; there їз no saying what unexpected direction pro- 
gress may take. And, from the nature of the field, it is 
exceedingly likely that the step forward will follow from some 
investigation undertaken with another purpose altogether. 

In any case, if ultra-violet radiation can be transformed 
efficiently into light, it will be easy to produce the ultra-violet 
radiation efficiently.. Pflüger (“ Die Anwendung der Ther- 
mosaule im Ultraviolett und die Energieverteilung in den 
Funkenspektren der Metalle," “ Ann. d. Phys.,” (4) 13, р. 890, 
1904) has recently found that the maxium eniission of energy 
in the spark spectra of metals takes place far in the ultra- 
violet. Our photographic plates between 0-200 and 0:3004 
have apparently not been so very sensitive. It is only the 
great quantity of energy in the lines there that has enabled us 
to obtain photographs at all. The following table is taken 
from Pflüger's Paper. The spark-gap was about 3 mm. long ; 
it was fed from an induction coil with hammer interrupter, 
aud was connected up with one Leyden jar. The infra-red 


He drew the conclu- | 


beyond 0-580д was separated out with a red glass filter and the 
region 0:280-0:180 with a Uviol glass filter. 
Distribution of the Energy in the Different Regions of the Spark Spectra-of 


| Metals. 
Region. 
Metal. кезе ы eese. ae. ее 
©., - | Infra-red to 0:5804] 0-580-0-280u. |, 0-280-0-1804. . 
Aluminium ...| 11-4 per cent. 26-6 per cent. 62-0 per cent. - 
Cadmium...... 9:7, 243 ,, 66-0 ,, | 
АПС абаа 110 ,, 208 ,, 68-2 ,, 
а dks 96 ,, | 164 ,, 80-0 ,, 
Cobalt ......... 90 , 145 ,, 80.5 ,, 
Nickel ......... 70 ,, ЛТ Gs 753 , 
Silver ,......... 15-0 , 28.5 ,, 565 ,, 
Copper ....... 13-1 . ,, 21:8 ,, 65.6 ,, 
Gold .......... 21.2  ,, 30-3 „ 39:5 ,, 
TED Seer utes 187» 373 ,, 440 ,, 
Lead............ 265 ,, 313 , 42-2 „ 
: Pafladium .... 16-0  ,, 28:0 56-0 „ 
Iridium ....... PESE. н 274 , | 255.5 , 
OPTED REPE, 
= | S 0:580-0-330.4 0-330--0-180u 
‚ Magnesium... 12:3 per cent. 20-6 per cent. 67-0 per cent. 


——À—— — —e 


In conclusion, I must express my indebtedness to Prof. A, 


‘Gray, F.R.S., LL.D., for his kindness in reading over the 
manuscript of the preceding articles, | 


ILLUMINATION FOR READING REQUIRED BY 
| DIFFERENT EYES.* | 


BY J. R. CRAVATH. 
. In a Paper before the last convention of the Illumineting Engi- 
neering Society, at Chicago, in October last, the writer reported the 
results of tests on 12 different persons or "subjects " to determine 
the amount of light required for reading under severe! different con- 
ditions, While those tests were primarily for the purpose of deter- 
mining the influence of different lighting systems end surroundings 
upon the light required, they were also intended to show the varia- 
tions between different individue!s, which must be provided for in 
practice when designing the illumination system of any lerge office 
space uscd by а number of persons. For th^ benefit of those not 
femiliar with that Paper it may be said that the tests failed to reveal 
any decided difference in the illumination required wiih direct әз 
egainst indirect lighting, for medium-sized office spaces under ordi- 
nary commercial working conditions. The results effectually dis- 
proved the theory which has been he!d by some th1t more illumina- 
tion is required with ordinary commercial indirect lighting than with 
в direct-lighting system. The tests further indicated very strongly 
that the glare received from the paper which was being rezd obtruded 
itself in such an annoying menner thst in most ©2323 it caused the 
subjects under test to call for more light then was c»!led for under 
less annoying conditions. Yct under none of the conditions in these 
tests was the glare sufficient to be distinctly noticesble or to prevent . 
reading. 

Glare from paper is more or leas present with both direct and in- 
direct systems, but the more diffuse the illuminstion and the smeller 
the amount of light received оп the p per from one direction the less 
the amount of ennoying роге which it is possible to receive from tha 
p2per. Less trouble from glare from the p2per is therefore likely to 
be experienced with indirect diffused lighting svstems and with direct 
lighting from г large number of scattered smell units thon with those 
in which 2 considerable portion of the light at eny point is received 
from one direction. It is, of course, true th^t it is quite possible to 


avoid glare from the paper by shifting or tilting th» paper to such гп 


angle that the regular reflection from th» glass docs not enter the eye. 
We do this instinctively аз г, rule, but in genere! office desk work it 
is frequently inconvenient to do во. Furthormore, we reduce the 
illumination of the page by so doing, which naturally raises tho 
question whether a system. of i!luminetion highly efficient as meas- 
ured by photometer and wattmeter is really the most efficient if a 
considerable portion of the efficiency hss to be thrown away to get 
comfort. In other words, shall we sacrifice our efficiency at tho 
reading page or in the system of lighting itself ? These are points 
which are certainly worth further study. 

In the tests before referred to the writer found that under the most 
fevourable conditions, with the least amount of glare reaching the 
eye from the paper, the minimum amount of illumination considered 
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comfortable for continuous reading varied in the 12 subjects tested 
from 0-42 ft.-candle to 1-48 ft.-candles. The amount considered 
ample by the various subjects varied from 0-72 ft.-candle to 2-37 ft.- 
candles. This certainly shows a great difference in eyes, and accounts 
for some of the troubles illuminzting engineers have had in trying to 
suit а number of people working in the same office under the s2me 
conditions. The opinion was expressed by tho writer in the Paper 
referred to th*t subjects cou!d doubtless have been found hed time 
permitted which would hove required even more light than any of 
the 12 tested. I am informed by oculists that the retina usually 
becomes less sensitive with advancing age, and that this leck of sen- 
sitiveness cannot a!wavs be mede up for by the use of glasses. 

"ince my convention Paper I heve had opportunity to make read- 
ing illuminstion tests оп а subject 47 years of ago who required much 
morc light thòn any of those in the previous tests under similar con- 
ditions. The conditions of the tests were not identical with those of 
th^ previous 12, but were sufficiently close to serve all practical pur- 


pcsos. The tests were made іп a room heving light cream ceilings, | 


which was &bout 15 ft. square and had walls 8 ft. high. A single 
lemp with a clear prismatic reflector was placed about 2 ft: from th» 
ceiling et the left of the subject, and th» latter received no glare from 
the paper. Tho “Saturday Evening Post” regular reading typo 
was used, 28 in the former tests. The light was dimmed by means 
of & rh^ostat and thon raised to the values selected by the subject. 
This subject required an averege of 3-6 ft.-cend!es as th» minimum 
emount comfortable for continuous reading and 4-5 ft.-candles as the 
amount considered amp!e. This subject h»3 worn glesses for many 
years for reading ; in youth he маз nesr-sighted, but hs is now fer- 
sighted when unsided by glasses. The subject in th^ five tests made 
showcd a very вт” percentage of variation from tho averege, and 
seemed to have a very definite idea of the amount of light required. 
He сош not read at all without conscious eye strain at values which - 
gny of the subjects previously tested would have considered ample. 
These tests simply show what latitudes of individus! requirements 
must be provided for when designing illumination systems. The 
writer his роса reasons to believe thst subjects cou'd be found who 
would require more light then the one just tested. It is necessary 
now for illuminating enginecrs and their clients to escertein how fer 
any system of gener! illuminstion should go in meeting the desires 
of certein in lividuals requiring an abnorma! e mount of light. Th^t 
there shou'd bo a limit somewnrre goes without sying. At the 
present tim? this Ро Мате is undoubtedly one of th^ most troublesomo 
elements involved in the design of the illumination of large offices. 


THE MEASUREMENT OF DIELECTRIC LOSSES BY 
MEANS OF THE WHEATSTONE BRIDGE.* 


BY К. W. WAGNER. 


Diclectric losses diminish the lead of current in æ condenser by an 
angle which wo may call 8. An actual condenser may therefore be 
replaced by an ides! condenser, of capacity C,, placed in series with 
a resistance Ri Thon if Ио frequency is w, the following relation 
holds good, viz., tan 5— R,eC,. 

One af the most accurato methods of m^asuring the magnitudes 
of В, and C, is by moans of th» Wheatstono bridge with a telephone 
receiver uscd аз an indicator, W,, W, and К, are purely ohmic 
resistanc2;, end С. is an air condenser, the “ angle of loss" of which 
may be вий to be negligible. Wien has shown thst in a condition 
of equilibrium the following equations are true, viz., 

W, C, К, 
W, C, В, | | 

Difficulties, however, often arise with tho actual ргосозз of mea- 
surement. The adjustment of th» bridge to produce a state in which 
no current p»sses through the telephone depends on the way the 
appratus is arranged, and on the actus! position of the observer; 
even an interchange of the leading-in wires is sufficient to make a 
new adjustment noc»ss»ry. Sometimes no position can be found іп 
which there із no sound in the tc!ephone, even with a sine-shaped 
current, and this may lead to a considerable error. 

The main cause of thse disturbances is tho capacity and induc- 
tion of the various mambers of tho bridge. Апа in so far as these 
eon be traced to tho particular apparatus employed, it is possible to 
some extent to make them very small by an appropriate construc- 
tion, but more particularly is it possible to determine their effects 
beforehand. In exact messuremonts it is frequently necassary to 
take account of tho capacities introduced by the resistances W, and 
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If these capacities are К, and К,, supposed to be in 


3. 


48 


parallel 


W.. 
with the resistances themselves, the equation becomes 
Ме yw Kı К, 
Ri= y, Ку Wiot Wig 


The accuracy of {һә results also depends on capacity and insulation 
effects introduced by the earth. With sufficient exactness for a 
first approximation, these effects may be said to act at the four 
comers ‘A, B, C and D, and on this supposition the following solu- 


поа of tho problem is suggested. | | 


The point D is connected to earth, аз shown, by means of auxiliary 
connections, A,EB,, the point E being connected to earth, А first 


‘approximation to the fina] adjustment is then made; then W,, Ra 


and C, are so adjusted that a telephone connected between E and D 
(or C) carries as little current as possible; this telephone is then cut 
out of circuit end the fina! adjustment of the bridge is made. The 
principles involved are as follow: Since C and D are at the earth's 
voltage, earth connections at these pointe would carry no current, 
and cannot, therefore, affect the adjustment of the main bridge. 
Connections at А and B would have a similar effect, being parallel 
to. the branch»s A,E and ЕВ,, and carrying, therefore, currents 


which can bo regarded as beingimerely an addition to the current 


from the main source. It is well to make the amount of current in 


the branch A,EB, such that a change of position in the observer 
or а variation in the insulation résistances will not appreciably 


‘affect the adjustment E— D. If high resistances are used in the 
bridge, it is necessary to use metallic cages in order to make the 


earth-effects quite definite. Ths circuit E— D is disconnected for 


'tho final adjustment, otherwis» а small and otherwise unimportant: 


voltage which exists in the branch CD would cause current to Цом 


Generator 
DIAGRAM OF CONNECTIONS. 


from C through D to E, and in this way slightly affect the adjust- 
ment СЮ. The condenser C can obviously be replaced by a suit- - 
able choking coil placed in the branch A,E. The only need for th» 
branch А, ЕВ, із for the purpose of allowing of the adjustment E — D. 
Instances of the application of the method may be given as follows: 
A condenser of paraffined paper with a nominal capacity of 0-01 mfd. 
was compared with en. air condenser of 0-01387 mfd. With a fre- 
quency of 10,009 the true value of the former capacity was found 
to be 0-01035 mfd,, and 8 was 25 minutes, with a possible error of - 
6 seconds. A substitution method, as suggested by Curtis, gave an 
almost exactly similar result. It has been proposed to earth the: 
point A. If the appsrent resistance of the arms AC end AD are 
small as compared with those of th» arms BC and BD, the voltage | 
of the arm CD to earth will also be small. But the arrangement 
has the disadvantage that the earth connections at C and D are in 
parallel with the агтз AC and AD, and only under- certain condi- - 
tions of symmetry would the adjustment of the bridge be unaffected 
thereby. Ву observing these conditions аз carefully аз possible, a 
value of 8 equal to 26:5 minutes wa3 obtained, which is a sufficiently 
good result. But if the point C was touched a readjustment was 
песеззагу, and by connecting C to earth through & small air con- 
denser with a capacity of about 2 х 10-° mfd., a value equal to 
19-1 minutes was obtained. If the connections were arranged аз 
shown in Fig. 1, this condenser was without the smallest effect. If 


the telephone T carried no current, the connection and disconnec- 
tion of the condenser cou!d not be noticed. If C was touched with 
the dry hand this produced no effect, but if tho metal жаз touched 
with the wet fingers (the resistance of the human body being about 
2.000 ohms) the error caused in tho value of 8 amounted to 12 
minutes. If no earthing was attempted no adjustment was possible ; 


every movement of the observer & ected the readinga. 
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CORRESPONDENCE. 


— 
CONDENSERS AND METAL FILAMENT LAMPS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Str: In vour issue for Dec. 15 there is a letter on the use of 
condensers for metal filament lamps. One statement m this 
letter is, I think, open to question. I refer to the sentence : 
" There is still a considerable amount of evidence to show that 
the metal filament suffers from the * overshoot’ produced at the 
moment of switching on.” In some experiments on the effect 
of switching off and on of metallic filament lamps made in this 
laboratory by Mr. Parry and myself, and published in the 7 II- 
luminating Engineer " for October, 1911, 1t was shown that the 
effect. of switching was almost negivible. Frequent switching 
does not affect the shape of the candle-power-time-curve at all, 
and it was estimated that under normal conditions, the reduction 
of life due to switching would be less than one-half per cent. 
—] am. &е., E. W. MARCHANT. 

The University, Liverpool, Dec. 22. 


METHODS OF DEALING WITH LOSSES IN STEAM 
PLANT DUE TO CONDENSATION. * 


p BY GEO. WILKINSON AND J. К. WILKINSON, 


Wherever steam is used, whether saturated or superheated, there 
is a continuous process of condensation in every pipe. vessel, ог cham- 
her in which it is contained. It is the authors. object to emphasise 
the importance of removing the water of condensation regularly as it 
is formed, and of passing it back immediately at its highest tempera- 
ture and in an uncontaminated condition through closed heat insu- 
lated pipes direct to the steam generators. This is usually done by 
means of steam traps. and there is little to choose between the three 
types generally employed. 

Often the steam-trap discharge is allowed to run to waste. when the 
whole of the heat is lost; in other cases the water with its reduced 
temperature and lessened bulk is piped to the hot well. during which 
time it loses further heat, and also imbibes gases and scale-forming 
constituents from the atmosphere. 

Numbers of engineers have an idea that because they obtain a high 
superheat there is a negligible amount of condensation in the steam 
pipes. and that there із, therefore, little. if any. call for drainage. 
Moreover. the advent and extensive employment of steam turbines 
has tended to contirm this impression. because such prime movers will 
carry through the water of condensation at normal rates into the 
condensers without noise or much danger; but the reduced efficiency 
of operation. and the increased cost of fuel thereby entailed, is a 
heavy price to pay for this accommodation. For example. 1 per cent. 
of moisture in the steam will lower the efficiency of the turbine 2 per 
cent. The authors are able to give the following data as to conden- 
sation in steam ranges :—(1) An electric power station in the Mid- 
lands, with steam at 125 Ibs. pressure. and 50^ Е. of superheat, is 
titted with steam pipes having a total area of 1.200 sq. ft., inclusive 
of flanges and valve bodies. 'The whole pipe range is housed in sub- 
stantial buildings. and effectively covered by plastic asbestos to an 
average depth of 2 іп. The water of condensation discharged from 
the five points of drainage оп November 11, 1910. was 357 gallons 
in 24 hours. (2) An electric power station in the North of England, 
with steam at 140 Ib., and 120° to 150° Е. superheat. is equipped with 
a steam range having a total arca of 1.384 sq. ft., including flanges, 
valve bodies, and separators. The whole pipe range is housed in 
substantial buildings, and effectively covered by magnesia to an 
average depth of 2in. During six successive days last. April —th? 
readings being taken regularly every 3 hourz—th^ water of conden- 
sation from the range averaged 17:1 gallons per hour. or 410 gallons 
in the 24 hours. (3) In а large electric power house in Scotland. em- 
ploying modern high-pressure boilers and superheaters, the water of 
condensation expelled from the steam range, when tested, was 1,198 
gallons in the 24 hours: ^ ^! - | 

It is found that the amount of condensation in the steam pipes is 
greatest in the winter time, and during the 24 hours it 13 heaviest 
when the lightest load is being carried by the station. Taking the 
average for the three power houses above mentioned, the amount of 
n condensation is 655 gallons а day, or 239.075 gallons a year. Assume 

an avenye steam pressure of 150 1b., or a sensible temperature of 
36 F., say 310. F.,.in excess of the average temperature of the boiler 


* Abstract of a Paper read before the Association of Evgineors-in- 
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feed water. The total useful heat represented by this water of con- 
densation equals 741,132.500 B.Th.U.'s per annum. Should the 
water be discharged to the drains. which 18 the case in many instances, 
the whole of this heat is wasted. Assuming coal of a calorific value 
of 12,000 B.Th.U.s per lb., at 103. per ton, and an average boiler 
plant efficiency of 70 per cent., the waste in fucl per annum repre- 
sented by this heat-waste is 40 tons, and the cost per annum is £30, 

In power houses where economy of operation is studied. the water 
of condensation is often entrained to the hot well, thus saving a large 
proportion of the water and a certain proportion of the heat. This 
arrangement, while being in some cases Letter than allowing the hot 
water to run to waste, is not economical. for the following reasons: 
Owing to the great difference in temocrature between th» steam 
emitte:l from the range and water. to the ravid fall in temocrature and 
the decrease in econ:amtzer efficiency, while experiments show that 
it is probsble thet if all the heat in the trap water hid been allowed 
to run to waste the net result would hove been a grin, due solely to 
the imoroved efficiency thereby realised in the eeconomisers. Either 
to allow the condensation water to dribble through the prime movers 
to the condensers or to drein to the hot well is th: refore a method to 
he condemned. 

The obvious and only efficient method of dealing with the problem 
is to return the steam temoerature water to the boilers immediately 
condensation takes place. This сап be done by simple and reliable 
methods; but. due to want of eppreciation and enterprise, many 
engineers in this country are still content to continue the old and 
wasteful methods. Between 30 and 40 yearsago the first automatic 
method was invented in America and put upon the market under the 
nam? оѓ“ The Steam Loop.” Owing to its limited capacity and to 
the fact that a separate loop is required for every point of drainage, 
a further development of the device took place also in America, and 
was put upon the market under the name of ** The Holly Кулет.” 
It was introduced in Great Britain many years ago. but has not suc- 
ceeded in establishing itself in many power houses in the country. 
In 1906 during extensions in the Harrogate Electric Power House it 
becam^ necessary to improve the steam pipe drainage. On investi- 
gation, it was found thet the automatic drainege systems available 
for this purpose were too heavy in first cost. difficult of application, 
and involved putting the receiver at a greater hight above the 
boilers than the boiler-house roof would allow; furthermore. an 
apparatus could not be found which was entirely autom^tie under all 
conditions, and able to deal with the excessive sudden rush of. water 
due. say. to the opening out of a length of cold steam pipe, priming 
boilers, or the like. 

After а series of experiments and investigations carried on under 
actual working conditions, the authors sueceeded in evolving a simple 
automatice device, which is dependable under ell working conditions. 
This device has since become known on the market as the Wilkinson 
Thermal Column.” # This apparatus is at work both at home and 
abroad, and is successfully dealing with all the water of condensation 
іп power-houses. having working pressures of from 25 to 200 №, per 
sq. in. Two objections hve been adyaneed agiinst the use of this 
system of drainage. and they hive both proved groundless in practice. 
The first is tht to keep the «mill entrainment pipes end joints tight 
will be а matter of some difficulty. The inconsistency of this con- 
tention is apparent when we consider the aggregate length of small 
piping used in superhleaters, and th» larger emount of comparatively 
weak cast-iron piping emoloyed in eecmonisers. the end boxes of 
which are kept watertight by the em»loyment of circular back- 
tapered cast-iron dises. No trouble is incurred on the entrainment 
piping. provided it is built up in lengths and tho socket connections 
are screwed dry and brazed. The various sections should be bolted 
together by mens of Henyes of substantial thickness, Jointed with 
good mistic and corrugited metal jointing rings. 

The second objection sometimes advanced is thot. due to drop of 
steam pressure in various parts of the steam range on heavy loads. 
the drainage to а common sump will not be free end dependable. Ex- 
perience under practical working conditions proves this objection to 
be groundless. as. while it is true that there are differences in pressure 
on a high-pressure steam range. such pressure variation within wido 
limits does not interfere with free drainage to à common sump. It 
must not be forgotten that the steam is subject to rapid pulsations 
due to the spasmodic requirements of the prime mover and the action 
of the governors on the engines. Also. th» steam piping is in a vibra- 
tory condition. These two elements are sufficieat to ensure drainage 
from all points to the sump. Th? greatest variation of steam pressure 
which has come under the authors’ notice is upon a steam range 
working at 140 lb. ; in this case a steam turbine of 1,000 kw. derives 
its supply from the extrem? end of the steam ring, and a small auxi- 
liary steam engine derives its steam supply from the remote side of 
this big plant. The drop of pressure on the auxiliary steam engine 
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persq.in. Nevertheless, the separator on the small plant drains freely, 
although there is a head of less than 18 in. between it and the sump. 

Although losses due to condensation in the power-house are serious, 

in the factory we find far heavier losses from this cause. The difti- 
culty in dealing effectively and efficiently with the problem is also 
greater, due to: (1) The more extensive distribution of steam. 
(2) The widely and frequently varving pressures and temperatures at 
which the water of condensation is expelled at the numerous drainage 
points. (3) The constantly varving amount. of condensation ; the 
drainage system being often called upon to deal promptly with 
heavy condensation at irregular periods. Like difficulties are also 
often found in workhouses, asylums, publie institutions, and hotels. 
Such buildings, for the most part, have there steam ranges, from each 
of which considerable quantities of water of condensation are dis- 
charged. Ап average example is as follows: (a) Pressure in the 
steam boilers of, sey, 80 ]b. per sq. in., used for driving machinery. 
(b) A range at 30 lb. per sq. in., supplied through a reducing valve, 
and used for heating. caloritiers for hot water, and the like. (с) A 
third range at from 5 to 10 lb, per sq. in. used in the kitchens for 
cooking purposes. This problem has for many years received much 
attention from engineers in all manufacturing countries, as ап exami- 
nation of the Patent Office records will prove. Manv attempts have 
been mde to produce apparatus to collect the water of condensation, 
and automatieally deliver it to the boilers without exposure to the 
atmosphere. Few have survived, and the systems which are in use 
have found a limited field of app'ication, as nono of them meet 211 the 
conditions involved in the problem. The best-known systems are the 
Bundy or Morehead lifting pump steam trap, the Pratt return stoam 
trap, and the automatically controlled feed pump with superimposed 
receiver. Тао first type of apparatus is used chietly in the U.S.A. and 
Canada, and although much ingenuity has been expended on de- 
signing it its innate weakness lies in its packed trunnions. These 
pickings either imperil the action of the trap due to the frictional 
resistance imposed or they become a source of annoyance and loss due 
to leakege. Another disadvantage which curtails the output of the 
apparetus is the small and tortuous inlet and outlet passages through 
which the water must’pass, A closed recciver. to which the various 
drain pipes are connected, is used in connection with the Bundy 
lifting trap, as in the Pratt system. which is next described. 

In the Pratt type of apprratus the rate of charge and discharge is 
slow end the out put low, due to the necessarily smell size of the steam 
and exhaust valves. 

The writers hive mède attempts to ineres зо the duty by increasing 
the size of the inlet and outlet valves to 1 in. diemeter, but it is then 
impossible for the mechanism to operate the valve. There is also a 
great dos! of friction which is liable to stop the action of the mecha- 
nism, and if reduced to let steam and water through the picking. 
The Pratt trap suffers from a further disadvantage due to tho great 
heat capscity of its heavy cast-iron body. This is necessarily sub- 
stantia! to e ford the required resistance to bursting. At the com- 
mencement of the filling stroke the temperature of the walls is that of 
the live steam. At the end of that stroke it is equal to that of the 
water of condensation. Hence, during filling, the walls give up a 
considerable amount of heat. This amount is proportional to the 
mass of the walls, which, as already ststed, is great. The heat given 
up by the walls is expended in evaporating some of the incoming hot 
water. The steam so formed pases through the exhaust port to 
atmosphere. Due to the fact that the temperature of the incoming 
water is in the neighbourhood of 212 deg., quite а large amount of 
evaporetion takes p'ace. This takes a considerable time to pass 
through the constricted exhaust port, and greatly prolongs the dura- 
tion of the filling stroke. Observation of the discharge of the atmo- 
spheric valve of a Pratt trap will confirm this statement. Summing 
up, the great weight of the Pratt trep involves unnecessary loss of 
heat and cap2city. 

Two vital disadvantages of existing return trap systems are: In 
the vast majority of cases there is insufficient head available to lift 
the water above the boiler. Tne employment of two return traps 
then Босотоз посоззату. The lower trap lifts the water to the upper 
one, which in turn discharges to the boiler. This arrangement ap- 


pears satisfactory at first sight, but practice reveals an inherent dis- 


advantage. In actua! working. the two traps get out of phase. 
Imagine the top trap to bo filled before the bottom one is quite empty. 
The lower trap remains standing while the upper one discharges to 
boiler. Тиз latter then takes the remvinder of the contents of the 
lower trap. In turn, the upper trap 1з then hold up until the lower 
one ћъз ах т filled, and become capable of completing the filling of 
the upp2r оп». Таз out-of-phase effect very materially reduces tho 
capacity of the return system, аз evidenced by the diagram. Again 
the “idle " period of the bottom trap occurs during its discharge 
stroke, t.e., when the trap contains live steam. The result is a 
soakage of heat into the trap and its contenta, all of which is lost in 
the form of steam exhausted to atmosphere during the next filling 


stroke. This makes the “ out-of-phase " filling stroke longer than 
the normal onc. and so further loss of capacity is involved. in addition 
to the heat loss. In the majority of cases, in factory practice, the 
points drained are subjected to different and constantly varying pres- 
sures of discharge. Nevertheless, in existing return-trap systems a 
common closed sump is used, to which the drain pipes are connected. 
Reference was made to this previously. The inevitable result is a 
* backing up ” of water in those parts of the steam plant which at the 
time have the lowest discharge pressures. This ** backing up ` effect is 
bad in three ways: (а) It is wasteful, for the apparatus in which it has 
t3 ken place must he drained by running the water to waste. (b) There 
is also indirect waste due to the reduced efliciency of the flooded 
apparatus. (є) There ia risk of positive damage due to water hammer. 
It is impossible to keep all the check valves tight, and when a machine 
which has been out of use for a time is opened up it is often found to 
be full of cold water. Before commencing to work, this water must 
be run to waste, its heat being already dissipated. The remedy for 
this trouble is the use of a closed sump placed below the level of the 
lowest point drained. To obtain this result. however, it is necessary 
to have a sump which will automatically prevent a serious back-pres- 
sure from being exerted on the drainage pipes. 

In the descriptions of existing return systems, both partieular and 
common defects have been pointed out. The “ Losles " system has 
heen designed by the authors to overcome these several defects. 

The essentia! parts are: a bottom receiver or “lifter `; а top re- 
ceiver or “feeder ": a “ controller `; and an “ equi-sump." The 
diagram shows this apparatus. The lifter consists of a cylindrical 
chamber, preferably in mild steel, in which hollow metal floats are 
suspended from a lever carried in the cover. Tao valves are of the 
mushroom typo, and the spindle of the steam valve abuts upon the 
lever at a point between the float suspension and the fulerum. The 
exhaust valve is carried upon a hard steel ball riding upon the other 
end of the lever. Thus, the vertical motions of the valves are free, 
not withstanding that they are both operated by a lever turning upon 
а centre-pin. The general arrangement is such that all the parts can 
be withdrawn and replaced in a few moments by removing the end 
plate without breaking the cover joint. The extension of the exhaust 
valve carries a balance weight. "The adjustment is such thet when 
the first float is submerged to the level corresponding with the bottom 
of the dip pipe it is sufficiently buoyant to force ороп the steam valve 
until its upward movement is arrested bv the exhaust valve coming 
into contact with its seat. This admits steam, which forces the water 
wt a great velocity into the feed^r located above the boilers. When 
the water-level has fallen, and the bottom float is p»rtly denuded of 
water, the dua! Hoat becomes heavy enough to pull the exhaust valve 
off its seat against the steam pressure, end at the same time allows the 
steam valve to close. The steam in the lifter at once exhausts to 
atmosphere or into the feed tank through a silent hexter, when the 
heat is usefully absorbed by the feed water. The water enters the 
lifter clear of the dual float through а non-return valve and flows to 
the feeder through another non-return valve. The floats have suffi- 
cient displacement to open large steam and exhaust valves, while the 
inlet and outlet pipes are much bigger than hitherto used, the result 
being that a heavy load ean be dealt with. 

The feeder consists of a steel chamber. It contains no moving 
parts but is fitted with a pipe at the upper end, which serves alter- 
nately for the admission and discharge of boiler steam. Аё its lower 
end a larger pipe is fitted, which serves alternetely as the water inlet 
from the lifter, and аз a water discharge pipe to the boilers. The 
feeder is also fitted with a small pips, the inner end of which 
13 closed. This pipe carries a core of metal of rather less diameter 
than the bore of the pipe, and the intervening space contains water. 
The function of this pipe is described in connection with the valve 
box. The controller serves to deliver and exhaust steam to and from 
the feeder in synchronism with the lifter. This controller may be 
fixed in any convenient and accessible position. The controller con- 
sists of 2 back plate which may be bolted up in any convenient posi- 
tion. Tiis plate carries a valve box, a weighted lever, a lifting cylin- 
der, & catch, and a releasing diaphragm. In the valve box is a steam 
valve and an exhaust valve. The pipe enters between these two 
valves and communicates with the top of the feeder. This pipe 
serves to convey steam to or from the feeder, according аз the steam 
valve or exhaust valve is open. The lifting cylinder contains a 
plunger, and is connected by a sma!! pipe with the lifter. The catch 
is controlled by the diaphragm and the spring. The diaphragm is 
connected by means of the pipe to the pipe in the feeder already men- 
tioned. The function of the controller is to ensure the synchronous 
working of the lifter and feeder, which it does as follows : 

_ In any particular case the speed of the operation is limited either 
by the filling head to the boiler or the filling head to the lifter.. The 
former ie proportional to the height of the feeder above the boiler ; 
the latter to the minimum pressure of discharge in the drein*ge 


system. 
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The equi-sump consists of & closed tenk pfoferably covered by 
heat-insulating material, into which all the drainage pipes discharge 
nt a level below that of the pipe which conveys the contents to the 
lifter. Each drainage pipe is provided with a non-return valve, and 
those which convey water of condensation at very high temperatures 
are preferably fitted with silent water heaters. А relief velve in the 
cover of the feeder is set to maintain & pressure rather less than the 
minimum discharge pressure in the steam plant drained. The pipe 
from this relief valve is terminated in the boiler feed tank below the 
level of the water. Should the return syatem be put out of action, 
the water of condensation, instead of backing up the drcin- pipes, find 
g vent through the relief valve into the feed tank. 

А cold water supply is connected with the equi-sump through 2 
valve which is controlled by on automatic thermal regu'ator. The 
drainage water, flowing into the sump, may be so hot as to cause the 
temperature of the water within the sump to rise above that corres- 
ponding to the pressure at which the relief valve will blow. Such a 
rise in temperature wou'd mean & corresponding rise in pressure. In 
order to prevent this the therma! regulator is adjusted to open the 
valve and admit cold water, which absorbs the excessive heat. Ву 
means of screws the maximum temperature in the feeder is adjusted. 
А deficctor throws the cooling water clear of the therma! regulator. 


Diagram оғ Consecrions Рейт 
or LosLES SYSTEM OF 
DRAINAGE. ыы 
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c.v. 
In some cass, owing to the low emission pressure of the water of 
condensstion, no pressure may be permissible in the equi-sump, end 
in thet event the relief valve is dispensed with, but cir is prevented 
from entering the cqui-sump by & water trap in the relief pipe or other 
equiva'ent d^vico. 
The diegrem shows the srrengement of г, comp'ete “ Losles ” sya- 
tem. If the вот pipe supplying the “ 1.08193 ” epporatua is effec- 
tively drained, so thet the water of condensation from tho live 


steam supply pipe is p23sed into the lifter with the feed water 


instead of being cllowed to find its way through the steam-valve, 
the plent becomes a геі е moter-fecd pump. When во used, 
г speed counter is fixed on the controller, and e sensitive reducing 
valve is fixed on the steam supply pipe to the lifter, so that the steam 
pressure upon the lifter may be uniform end independent of the usua! 
fluctustions of steem pressure in the boilers. When во used, the 
ordinary feed-weter tank takes the place of the equi-sump. | 
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THE DEPENDENCE OF VISUAL ACUITY ON THE 
WAVE-LENGTH OF LIGHT.* 


BY M. LUCKIESH. 


The ability to distinguish detail depends very largely upo 

| M ad of the light which enters the eye. ` This is dus d. fuot 
: ae 1e eye 13 not achromatic. It has been shown by Dr. Bell and 
urther substantiated by the writer that monochromatic light hes 
б ning power than light having an extended spectrum. The 
А | | е spectrum having the greatest defining power is not well 
est ed. Mr. J. S. Dow meesured the acuity in light from ап in- 


* Abstract of an Article in the “Electrical World.” 


 candescent electric lamp through a signe! green gwis and o red gisss 
and arrived at the conclusion that the bluc-green end of the spectrum 
seemingly shows superior defining power for negr vision. Мг. S. W. 
Ashe used red, green, blue and cleer glasses with an incandescent clec- 
tric lamp аз a source. He found acuity less for the red and increasing 
іп the order—green, blus end clesr gess for the same illumination. 

Owing to the conflicting results recorded and the fact that in most 
of the previous work the spectra! ch»racter of the lights used is not 
stated, it seemed of interest to determine the defining power of various 
regions on the spectrum. Тп order to eliminate as far as possible the 
chromatic aberration of the eye а n2rrow portion of the spectrum was 
used, the light which entered the eye being therefore practically mono- 
chromatic. 

The author proceeds to describe the epp2retus used for his experi- 
ments ; г Hilger constant-devietion sp2ctroscop2 was emp'oyed, and 
the various p2rts of the spectrum were viewed consecutively through 
the eyepiece. The Ives ecuity objects (described in the “ Electrical 
World " of April 14, 1910) consisted of two black line gratings, and 
was illuminated by г 500-watt tungsten le; mp in a p2rabolic reflector. 
Fatigue was eliminated 23 fer es possible by resting the eye for som? 
time after taking a number of observations at each wave-length and 
by starting et different points in the spectrum. A 2.5-mm. artificial 
pupil was used. 

The data obtained are shown in the curves herewith. The resultent 
brightness on the surface was somewhst lower than 4.2 ft.-candles. 
The writer obtained many curves of the same genere! character оз I. 
гла II. ; however, they always fell within the limits of these two curves. 
Curves I. end II. were obtained in the morning and afternoon, respec- 
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VARIATION OF VISUAL ACUITY WITH WAVE-LENGTH OF LIGHT. 


tively, of the same day, illustrating the fact thet visua! acuity is quite 
a variable function. Curve Ш. is а mean curve for the writer's eve. 
This was plotted from mean va'ues obtained by averaging about fifty 
observations at each point in the spectrum. These observations ex- 
tended throughout è pericd of two weeks. Curves IV. end V. are 
those obtained by two other observers. They represent mean values 
of only ten observations èt each point. 

For extending the resu!ts into the violet region of the spectrum the 
best source available is the mereury-vepour lamp. If the author's 
data obtained іп the extreme blue end of the spectrum sre reduced to 


fit his mean curve IHI., it will extend the mean curve as shown by the 
dotted line, 
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PARLIAMENTARY RECORD FOR 1911. `, 


We set out below our customary record of the late Parlia- 
mentary Session. The number of public Acts which have an 
interest for electrical engineers 1s above the average, while the 
private Acts are also more numerous and more interesting than 
for some years past. Some of the special features of the past 
session's legislation are dealt with in this week's Leading Article. 


Public Acts, 

' Pacific Cable. 

telegraph (Construction). 
Telephone Transfer. 


| Telephone Transfer Amendment. 
University of Wales. 


Aerial Navigation. 
Coal Mines. 
Copyright. 
Expiring Laws Continuance. 
Merchandise Marks. 


National Insurance. í 
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Provisional Order Confirmation Acts, 
Еее Lighting. 

Eketrie Listing Provisional Orders (No. 1): Accrington, Aldeburgh, 
Ashford, Blandford) Forum. Budleigh Salterton, Carlisle, Chichester, 
Cirencester, Leominster, Neweastle-upon-Tyne. 

Flectrie Lighting Provisional Orders (No. 2): Macclesfield, Pateley 
Bridge, Portishead, Rhondda, Salisbury, Wimbledon, Witney. 

Electric Lighting Provisional Orders (No. 3): Alloa, Fife, Grange- 


mouth. 


Electrie Lighting Provisional Orders (No. 4): Chipping Wycombe, 
Harrow, Sandwich, Deal and Walmer, Sevenoaks. 
Еспе Lighting Provisional Order (No. 2): Donaghadee 
T'ramiways. 
Tramways Orders Confirmation : Dartford. Dewsbury. 


Confirmatory Acts under Private Legislation (Scotland) Act, 1899. 


Aberdeen Corporation. 


Dunfermline & District Tramways. | Paisley District Tramways. 


| Edinburgh Suburbin Elec. Tram- 


ways 


Private Acts, 


Aberdare Urban District Council. 

Bath Corporation. 

Belfast Corporation. 

Birmingham Extension. 

Brighton, Hove & District Rail. 
less traction. 

Bristol Tramways. 

Central London Railway. 

City of London (Various Powers). 

Corporation of London (Bridges). 

Dover Corp асов. 

East Kent Electric Power. 

Gloucester Corporation, 

Great. Northera Railway. 

Halifax Corporation. 

Kingston-upon- Hull Corporation. 

Liverpool Overhead Railway. 

London Couniy Council (tram. 
ways & Improvements). 

London Кесине Railway. 

London United Заа, 


London, Ьу & Southend Rly. 


Luton Corporation. 


In the following cases the prometera either did not proceed with their 
measures or che Bills were rejected :— 


Manchester Corporation. 
Metropolitan. District. Railway. 
Metropoliian. Electr’¢ Supply Co. 
(Acton District ). 
Meiropolitan Electric Tramways. 
Metropolitan Railway. 
Middlesbrough, Stockton-on-Tees 
& Ynornaby Tramways. 
Neweastle-upon- Tyne Corporation. 
Norih unpton Corporation. 
Nottinghamshire and Derbyshire 
tramways. 
Paignion Urban District Council. 
Rhondda Urban Distriet Council. 
Rotherham Corporation. 
St. Helen’s Corporation. 
Sidmouth Gas & Electricity. 
Souchimpton Corporation. Tram- 
“луч. 
Somidh Lancashire "I'ramways. 
Wareinicon Corporation, 
Winchester Corporation (Electric 
Supply). 


Brighton District Tramways (менан). 

Croydon & Southera District Raibless Traction (ан). 

Greater London Railway (pe ji etl by House of Lords Committe). 
Electrie Lighting (dropp:d—second reading). 

Macelesticld & District Raillesx Traction & Elec. Supply (withdrawn). 
Malvern Electrie Yraetion (withdrawn). 

Matlock District Rail-less ‘Traction ОЛ гаан). 

Oldham & Saddleworth District Rail less Traction (withdrawn). 
Rotherham, Maltby & District Rail-less Traction (гене). 


Trade Unions (withdrawn). 


Western Valleys (Monmouthshire) Rail-less Traction (withdrawn). 


LEGAL INTELLIGENCE. 


oie 


Recovery of Electricity Accounts, 
Last week before the Acton magistrates the Metropolitan Electric 
Supply Co. sought to recover sums of money due for electricity supplied. 
In the case of Evan Evans, from whom it was sought to recover an 
account due for electricity, Mr. W. М. Jenner (for the company) said that 
was the first case brought before the Court since the transfer of the elec- 


tricity undertaking to the company. 


‘Tne CHAIRMAN said the Council had transferred the undertaking, but 
it was for Mr. Jenner to satisfy the justices that the company had the 
мине to adopt that mode of procedure for ihe collection of their debts. 

Mr. JENNER said all electric lighting companies had the power under the 
Electric Lighting Act, 1882, which incorporated certain clauses of the Gas 


Works Act, 1871. 


Mr. Barrow (from the Bench) quoted sec. 23 of the Gas Works Act, 
which provided that if any person failed to pay а sum due tho under- 
takers might recover in any court of competent jurisdiction, but he did 


noi think che clause was Incorporated. 


Mr. JENNER suid Acton Disirict Council had power to recover in that 
court, and exereised it, and all their powers as an electric supply com- 
pany were transferred with the undertaking to the company. 

Yar case was adjourned for 14 days for furcher consideration. 
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APPLICATIONS FOR FATENTS. 


Norn. —ТАе wndermentioned Applications (excep! those marked t) are not open 10 . 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, 1] they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators , 

. e[ inventions, When complete Specification accompanies application, an asterisk ts affixed, 


November 27, 1911. 


56 464 PicKkERIN 5 & PickERIN?. Construction of telephone cabinets, 


26.483 CowreR-CoLes, Electric incandescent lamps. 

26.484 CowrEvCéorEs. Rendering iron surfaces non-corrosive, 

26.485 Maur. Electric boiler heater. 

26.495 Esson. Generating power in primary motors. 

26.498 МлсчАР. Portable electric lamrs. 

26.51! Rocers & Rowe. Arc lamps.* 

26.516 TELEFON & TELEGRAPHENBAU-GES., С.м.в.Н. Telephon? instruments. (8 » 01. 
Germany.)* 

26,520 Mackie. Plug and socket connections for electrical circ sits. 

26 536 B.T.-H. Со. (С.Е. Co., U.S.) Electric lamps or the like. 

25,537 В.Т.-Н. Co. (A.E.G, Germany.) Connections suitable for fork-ands, cross 


heads. and the like. 
26,545 Tutt. Apparatus for operating eleztromaenetic track brakes. | 
25.548 HARTMANN & Braun Акт.-Ст5. Apparatus adapted for use with an alternating 
current for sienalline toa distanc? (21 12, 19, Germany.)* 


26.551 Leitnes. Electric regulators. | 
26.556 2үтткозгзк1. Accumulator plate and a process and apparatus fer manufacturing 


the plate.* 
November 28, 1911. 


25 599 GARMENT. Electric lamo. 
26.091 Jerius Sax & C^. & Cois. Holders for inc indeseont electric lamps 
26.645 B.T.-H. Co. (А.Е.С.. Germany.) Electric wol linz тас млм 
November 29, 1911. 
25.662 Baker. Electrically @п+еп clocks. 
26 691 Pritchard. Telephonic relays. 
26,717 Siemens Bros. & Co. (Siemens & Halske Axt.-O»s, Germany.) Telephone 
receivers.’ 
26.720 Parg. Electric secondary с 2115 and batteries. * 
26 732 Feick. Maintaining the furnac? walls of electric induction furnas 
26 735 Borck. Procctine devices for the cords of telephone plues.* 
26,756 KoRNER. Means {or cooling the rotor of electric machines. (4 1 11, Sweden.)® 
November 30, 1911. | 
26.830 З1=мен$ Bros. & Со. (Siemens & Halske АК+.-С>5.. Germany.) Circuit systems 
for operating between manual and automatic telephone exchanges. 


26 842 ZoztstAw Szror. Primary cells with depolariser.* 
26.854 HENDERSON. Preparing metalhe filaments for incandescent lamps. (5 12,19, 


U.S.)° 
26.857 Merz & Hunter. Cables for electric current distributing systems. 
application on 4,004, 11. 16 2.) 
25 BAL SvirH & GRANVILLE. Electric conductors. 
26 852 Simpson, Goneration of electric enorjy and apraraus therefor. 
26.863 B.T.-H. Co. & Davin. Control of electric motor generator sets. 
25 Bot MascoRgp. Distribution ^f electromotive po wer 
25,855 ScourAR, Incandescent electric lamps. 
Dcc^mber J, 1911. | 
26.874 Taver. Dicharging electric accumulators or secondary batteries. (Addition 
to 20.906 10.) 
26.909 Rocers. Electric signalling devices and the like. (Addition to 23,892 29.) 
26.913 CowpER-CorEs. Electric-deposition of metals. 
Dccomt er 2. 1911. 
Maenetic brakes of tramcars and like vehicles. 
Attachment of tubular insulator carrying arms w 


(Divided 


26.969 Conaty ё KSTLBY. 

26,980 BurLERs ( LTD.) & CHAMBERS, 
telegraph and like roles. 

27.006 SALE. Trolleys for electric tramcars and the like. 

27.010 Evecreic & ORDNANCE AccEssosIES Со. & Etcuetis. Switch apparatus. 

27.011 Murray. Apparatus for the measurement of electrical епегку. 

27.013 CALLENDER's CABLE & ConstTRucTICN Со. & Watson. Alternating-current watt- 


meter. 
27,034 Stevenson. Electrical terminals or connections. 


27,038 CarCHroLR. Terminals for electric conductors. 


a ee 


SPECIFICATIONS PUBLISHED. 


p 1910 SpRCIFICATIONS. 
27,293 Low nno & Lowne Evectaic Crock & AtPLIANCES Co. 
and other electrically driven running mechanisms. 
27.641 Отснлм. Miners’ electric safety lamps. 
27.711 Млтнвх & BarLow.  Courlires for trolley-wires and other electrical conductors. 
27,814 Sır W. С. ARMSTRONG. WHITWORTH & Co. & HaAnLow. Synchronising electric 
or other motors for use on cranes, hoists, gun turrets or other machinery. 


27.954 Reap. Electric heaters. . | 
28.069 THomas. Electrically insulating compound and process of preparing the same. 


29.125 SCHEIDEMANN. Controlling electric light switches. 
29.425 CugADLE. Bayonet-joint fastenings for electric lampholders, 
1911 SPECIFICATIONS. 
79 NIGHTINGALL. Electric cooking applianc>s. 
548 GoTTSCHALK. Safety support for electric overhead wires. 
710 B.T.-H. Со. (С.Е. Со.) Arclamp electrodes. 

1.295 THomrson & FINNIGAN. Overhead electric trolley wires. 

2.794 Siemens Bros. Dynamo Works. (Siemens-Schuckertwerze Ges.) Methods of 
regulating the frequency of electric currents ргодисз4 by rotary field generator. 
(Patent of addition not granted.) E 

259 RosiNG. Electrical telescopy and the like. 
856 GaniipE. Electrical switches and controllers. 
6.663 В.Т.-Н. Со. (С.Е. Co, U.S.) Control of electrically-opsrated switches. 

6.961 Sugars. Track brakes for tramway and hke vehicles. 

8.591 Siemens Becs. Dynamo Works & Гурме. рэкі control of electric motors. 

9.523 BEAVER & CLAREMCNT. Twin or multicore electric cables. 

10.045 СкАнАМ & Rickets. Impedance coil for telephony and like systems. —— 

10,342 SIEMENS Bros. Dynamo Works. (Siemens Schuckertwerke G23.) Maintaining 

a constant speed in direct-current motors. 

11.526 Imray. Static frequency convreter. (17,5, 10.) 

12.165 Haver. Rotary motors. 

13.641 STEINBERGER. Telephone and other mouthpiecos. (13 6 10.) 

13.817 Сев. Siemens & Co. Electric arc lamp electrodes. (29 о 10.) 

13.948 Bann. Telephone receiver holders. 

14.812 Veritys (LTD.) & Навзсн. Electrical circuit-broaker. 

15.091 Morsan. Terminals for insulated electric wires. 

15.646 Кли MANN. Electric satety tuses, (Divided applicatio? on 16.253 19. 10 10.) } 

15.690 REssAMEN, Electrically actuated sewing maccines. (6 7 10) 

15,852 Wogstsv. Clutch mechanism for the detacnable attachment of an arc lamp or 

other ar. plianca. 
15.899 NicHTINGALL. Electric cooking and heating. 
16.065 Нкктлвикс, Low & Мони.  Electrocuting trap. 
16.228 GRAHAM. Fuses for electric circuits. 
17,438 BoscH. Process for making electric condensers. (3,10/10.) 


Electrically driven clocks 


5, 
5, 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Arc Works Provident and Benevolent Funds.— The secretary (Mr. 
W. G. Bickmore) sends us reports of the annual general meetings of 
the Are Works Sick Benefit Society, Are Works Voluntary Infirmary 
and Dispensary Fund. and Are Works Benevolent Fund. which are 
run for the benefit of Messrs. Crompton & Co.'s Chelmsford employés. 

The accounts of the Sick Benefit Socieiy for the past. year show 
subscriptions £239. |833. 84.. donations from ihe company £63. 8s. 54., 
and total receipts £216. 33. 64. After meeting sick and other cliims there 
was a balance for distribution of £46. Зх. 94. The sickness claims were 
above the average, being nearly equal to an average of 8 days per member. 
There are 467 members (increase 17). 

In the case of the Infirmary and Dispensiry Fund monthly subscriptions 
amounted to £25. 3s. 3d. During the early part of the year ihe sub- 
scriptions were insufficient to meet the demand for letters; and additional 
Ruppert was given by 309 subscribers doubling their subscriptions, and by 
138 new subscribers being added. 

The Benevolent Fund is supported entirely by the directors. Seven 
cases were considered by the committee, who recommended grants 
amounting to £17. 16s., and weekly sums, varvint from 4s. to 7s. 6d. for 
periods of from six to twelve weeks, were received by the employes. 

The reports and accounts of all three funds were adopted, and а hearty 
vote of thanks was accorded to the directors for their generous support of, 
and the kindly interesi taken in, the various insiiiutions of che Are Works 
for the benefit of the employes. iheir wives and children. 


Barking.—An inquiry was held last week into the Council's appli- 
cation for sanction to borrow £11.000 for extensions of the elec- 
tricity undertaking. 

The clerk to the Urban Council (Mr. H. Hargreaves) supplied the usual 
statistics. The outstanding electrie light loans amounted to. £40.339, 
and there was an overdraft of £548, which had been spent in anticipation 
of sanction to the loan now asked for. There had been a continuous 
increase in the units generated and sold, and ihe average cost of produc- 
tion per unit had been reduced. ‘The financial result of the undertaking 
was not good, but in the first few years of an undertaking of that kind а 
loss would be anticipated. Alihough they had been supplying electricity 
for 12 years, the loss had not come to an end. For the first three vears 
there was а very large loss ; for the next three years а small profit ; then 
there were three lean years, followed by а good year: while the two last 
financial years had been disastrous. In 1909-10, when there was a loan 
of £831, the Council paid out of revenue £464 for mechanical stokers, 
which was really a capital charge: and in 1910-11, when the loss was 
£1,037, the Council again provided out of revenue the balance of account 
in connection with the mechanical stokers (£366) and a further £300, 
balance outstanding on plant, which had been scrapped от sold. зае 
accounts for the half. year ended Sept. 30 last showed an increase of £698, 
compared with the corresponding half of 1910, while the expenditure 
increased only £19. The two quarters comprised in that half-year were 
the lightest quarters of the year. and the Council were hoping that the 
current year would prove the turning point of the undertaking. ‘the 
opinion of Messrs. Robt. Hammond & Son had been obtained on the pro- 
posed extensions. ‘Fenders had been obtained and conditional contracts 
let. 

The surveyor (Mr. С. Е. Dawson) and the elecirical engineer (Mr. Н. 
Howard) gave evidence in support of the application. Мг. Howard 
stated that the demand for clecíricity was increasing rapidly. He had 
made a number of inquiries of other engineers with regard to the use of 
Diesel engines, and all the engineers he had consulied hid been very well 
satistied with the engines and had made great economies by their use. 
He estimated that upon the installation of the new plant i bere would be a 
net saving of £436 per annum, in addition to which they would get the 
additional capacity for supply and also the security. He was afraid if 
they did not keep down the price of current with the competition nowa- 
days they would have to go out of business. With the new plant they 
expected to make a profit after the first year. He anticipated that they 
would save £1.051 on fuel alone and £250 on water. The Diesel engine 
had been ordered 12 months ago. His estimate of £1,750 for the building 
was for a corrugated iron struccure and foundations. The tenders were 
fora brick building. 

There was some opposition by the local Traders’ Association, who were 
represented by Mr. E. J. Naldrett, and by the Gas Light & Coke Co. 

Barnet.—As the North Metropolitan Electric Power Supply Co. 
propose to extend their mins to Arkley. the Council have decided to 
give notice to the Barnet District Gas & Water Co. to determine the 
existing lighting agreement. 


Belfast.— A special mecting of the Tramways and Electricity Com- 
mittee will be held this afternoon for the purpose of considering a 
report of the tramways manager (Mr. А. Nance) recommending the 
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construction of certain of the extensions authorised this year, and the 
purchase of 50 additional tramcars. at an estimated cost of £115.000. 


Blackpool.— The revised estimate of the cost of the proposed exten- 
sions of the plant at the electricity works is £10,000 (against the origi- 
nal estimate of £12.000). and application is to b» made for permission 
to borrow this sum. | 


Bolton.—The borough electrical engineer (Mr. А. А. Day) recently 
reported to the Electricity Committee that unless additional plant is 
installed at the electricity works the Committee would not be in a 
position to entertain new applications for current during next winter. 
Mr. Day was requested to submit a ful] report at the next meeting of 
the Cc mmittee. 


Buxton.— Sanction has been reesived to a loan of £713 for mains 
and services. 


Cable Rates.—The Postmaster-General has issued a notice calling 
attention to the reduction of cable rates to Australasia. Canada, India. 
South Africa and other British Dominions. and the United States. As 
already announced, on and after Jan. 1 plain language telegrams for 
the British Oversea Dominions and the United States will be accepted 
at half the ordinary rates on condition that they may (if necessary) be 
deferred for not more than 24 hours in favour of full rate traffic. The 
Postmaster-General states that both India and South Africa are in- 
cluded in the schem>. 


Chester.—The Council have instructed the Electricity Committee 
to consider and report upon the question of the erection of joint elec- 
tricity supply and refuse destructor works. 


Dinner.—On the I9th inst. the chairman of the Maidstone Elec- 
tricity Committee, Ald. E. Vaughan, entertained the staff of the 
electricity works to dinner. in commemoration of the tenth anni- 
versary of the opening of the works. 

"Ве Mayor (Coun. D. G. Parks) and other members of the Corporation 
were present, including Ald. B. P. Boorman, and Councillors F. E. Wallis, 
G. Fester Clark, J. Potter, D. T. J. Lyle. W. E. Martin, А. T. Epps, J. 
Tomlin. Dr. Johnston, W. T. Beale and W. Н. Waite. 

The CHAIRMAN proposed." Snecess to the Electricity Undertaking.” 
and said he was pleased to think they still had on their st iff severi of 
those. who started with them in 190], chief among them being their 
respected engineer, Mr. E. E. Hoadley. When they started supply they 
had 73 consumers, and during the tirst 15 months they sold 305,688 units. 
of which 28,077 were for power, the total revenue being £5,031. On 
March 31 last they had 834 consumers, and during che previous year they 
sold 1.654.230 units, of which 659,476 were for power, inclusive of the trac- 
пол зирру. The motors connected aggregated over T6005. р. The Cor- 
poration were to becongratulated on having introduced into the borouch 
means for obtaining power so easily and so cheaply. Revenue for the 
year ended March hist was £13.641.— ''ney had increased their total 
supply of units during the past nine years nearly seven times. In 1908 
and 1909 the supply remained. practically stationary, this being caused 
by the introduction of the metal filament lamp. It had. however, 
brought about such a revolution in lighting that the undertaking was 
hound to benefit in the long run. ‘The tramway undertaking took 
400,000 units yearly, so that if this undercaking had not proved. very 
profitable to the rat»piyvers И was а very good customer to the electric 
light undertaking. ‘The loan raised for the clectrie lignting undertaking 
amounted to £80.643, and of this they had repaid £21148, besides 
£20,888 in interest. The generating cost in the first vear was 2:44. per 
unit. but this figure had now dropped to O-Gd. In. conclusion, Ald. 
Vaughan said much of the success of the undertaking was due to the 
enterprise and energy of their engineer, Mr. Hoadley. 

In responding. Mr. Hoadley said he thought the undertaking had 
attained а ceriain measure of success. Only once during the 10 venra 
had the supply been disconnected, and that for а period of only seven 
minutes. Although the metal tilamene limp meant a reduction in eost 
of nearly 50 per cent. to the consumer, he looked upon it as a blessing. 
hecause anything which eheapened the supply to the consumer must be of 
benetit to the undertaking in the long run. 

Mr. Роттек proposed the ivast of пе St ff," and eulogised the ser- 
viees of Mr. Hoadley. He (the speaker) had always been in favour of 
municipal trading as at present carried on, and he thought the country 
had made a mistake by not adopting it before. Талу had heard com- 
plaints year after year of the extraordinary indebtedness of the varous 
municipalities in this country. but few who cried so loudly realised what 
splendid assets were being placed in the hands of the ratepayers as a 
whole. He ventured to say that so far as Maidstone was concerned, 
her assets in the course of another 20 years would be almost invaluable. 

Tne Mayor (on behalf of the за) presented Mr. Vaughan with an 
electrie hot-water dish. 

During the evening a musical programme waa carried out, 


Erith.—At the last meeting of the Council an agreement was 
entered into with Callender's Cable & Construction Co. for the supply 
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of electricity. and a strike clause has been inserted at the instance of 


the company. 

Falkirk.—-The Council have decided to proceed. with extensions 
of the generating plant at the electricity works at an estimated 
expenditure of £5.800. 

Greenock.—' The Corporation have applied to the Secretary. for 
Scotland for sanction to a further loan of £20.000 for extension 
extensions of the electricity undertaking. 

At the meeting of the Corporation last week the convener of the Elee- 
tricity Comm tice (Mr. 4. W. Bailey) said that their output had now 
reached over 10004000 a month, cran advance of 61 per cent. over lisi 
year. There was urgent necessity for the new plani, which had been 
somewhat delaved on account ef labour troubles, 

Negotinttons are proceeding as to the supply of electricity т Port 
Glasgow. 

Grimsby.—In his last monthly report the borough electrical engi- 
ner (Mr. W. А. Vignoles) referred to an earlier report, in which he 
pointed out that it would be necessary to consider two schemo^s аз 
alternatives to extending the plant on present lines. These were : 
(a) Exhaust steam turbines, and (b) Diesel oil engines. 

He said that the only point against the latter was that in England 
there had not been a great deal of experience with engines of over 500 or 
600 n.n. p., while it was destrable that the new set should be of at least 
SOO В.Н.Р. oreven 1,000 в.н.р. Et had occurred to him that while he was 
abroad it might be advisable for him to inspect some of the engines. 
Large engines of that type were in use at Halle, Germany (1.600 g.H.r. (o 
2.000 Bane). Elberfeld, Germany (800 p.H.P.). and Ansbach, near 
Nuremberg (900 Bane.) Te would not be difficult to visit these on his 
way back from Vienna, and it seemed. an opportunity of acquiring 
valuable informadion about the large-sized Diesel oil engines at a very 
small cost. 

Yhe Public Lighting Committee have authorised Mr. Vignoles to visit 
the three places named. 

Haslingden.— The Corporation’s electricity supply undertaking 
was officially inaugurated оп the 19th. inst. Electric current is 
taken in bulk from Accrington, and distributed from the Prinny-hill 


Bub-station. 

Coun. Waddington, chairman of the Electricity Committee, 
switched on the current, and Ald. Worsley, vice-chairman, switched 
on the supply to the street lamps. 

Coun. Waddington entertained! the Council and other guests to a 
banquet, at which the Mayor (Coun. Warburton), on behalf of the Council, 
presented him with an elect rie candelabra in recognition of his services in 
connection with the electricity supply. 

Mr. М. J. Watson, engineer and manager of the Bury electricity de. 
artment, and consulting engineer for the scheme, said Haslinsden was 
ma in affording a supply of electricity, but the town would benetit 
through ifs waiting ройеу. Small towns could not produce electricity 
ata price that made the current à competitor for purposes of power, and 
it was in that direction that the great future of electricity lay. 

Ald. 1". Higham, chairman of Accrington Electricity Committee, said 
Accringion always meant to supply Haslingden with current at a price 
Jower than any at which they could produce it themselves, because they 
believed that would. be mutually advantageous. He was sorry the 
whole area of Bacup, Rawtenstall, Haslingden, Accrington. Clayton. 
le-Moors, Church, Oswaldtwistle and Great. Harwood was not т one 
undertaking for electricity supply. 

Hornsey.— Application has been made by the Council for sanction 
to à loan of £8,941 for extensions of the generating plant at the elec- 
tricity works. 

The extensions include а 750 kw. steam 528 and condenser (64.909) 
cooling tower and pipes (£050). switchbourds, &e. (£1.196), water and 
steam piping (£820), contingencies (£350), engine and condenser fonnda- 
tions (£250), &e. 

The chairman of the Electricity Supply Committee (Coun. Moritz) 
stated at the last meeting of the Council that the extensions were very 
urgent. They were working nearer the limit of the spare plant than was 
ргайе. "Phe. propos d expenditure was not of a speculative character 
but was foreed upon them by the increasing demand for clectrical energy. 

Inquest,—An inquest was held at Rochester on Friday on Ernest. 
Geo. Whitaker, theatrical electrician. 

It appeared that deceased was superintending the limelight effects for 
an operetta produced ai a local young ladies’ school. The curtain had 
heen dropped, and preparations were being made for the last act, when 
Whitaker crossed the stage, and was immediately afterwards heard to 
fall heavily in the wings. His assistant, realising that he had received an 
electric shock, switched off the enrrent. In falling deceased pulled the 
аге lamp and reflectors with him. as these were lying on the body, 

Mr. Неввевт B. Harvey, managing engineer of the Kent Electric 
Power Co., who had tested the apparatus, sud he found the insulation in 
the top arm of the are lamp defective. with the result that the current 
was passing to the part of the lamp which connected with the operating 
wheel and also to the frame and to the stand of the lantern. The regu- 
lating coil was also of an old pattern and not provided with any insu- 
lating handle for moving the contact on. The consequence was that it 
was possible, owing to the defective insulation, for a man to get a shock, 
if he touched the lantern or stand and the regulating coil, orif he touched 
the lantern and the gas bracket at the same time. In witness's opinion 


neither the lamp nor the regulator was in а safe condition to he used. He 
thought the shock deceased got was due to his coming in with wet boots 
and touching the lamp-standard withone hand and the regulator, whieh 
was close to the floor, probably with the heel of his left boot, or with the 
other hand. The voltage of the current was 230, and it was somewhat 
surprising that such a low voltage should have caused death, especially 
as the medical attendant stated there was no evidence that deceased had a 
weak heart. 

The jury returned a verdict of “ Death from heart failure due to an 
electric shock caused by using a defective apparatus, the death being 
accidental.” 

Ipswich.—The Council have applied for sanction to à loan of 60.130 
for extensions of the generating plant at the electricity works, includ- 
ing the supply and erection of a 1000 kw, turbine and dynam», with 
switchgear, ete. 

‘he contrici for the generating plant has been let to Messrs. Willins & 
Robinson (Ltd.). with Messrs. Stemens Bros; Dynimo Works (Ltd.) as 
sub-contractors for the dy names. 

In moving the adoption of the report of the Electrie Supply of Tram- 
Ways Committee at che last meeting of the Council, Mr. E. С. Ransome 
said that the Council would probably be surprised that the Committee 
should be asking for another Jarge generating set before the one ordered 
last November was in running order. The electric supply was a rapidly 
growing and prosperous concern, From April 1 to Nov. 30 last they had 
venerated 152,000 more unics than in the corresponding period of the pre- 
vious year, an inerease of 24 рог cent. The tramway supply was not 
mMeluded in those figures. 

Liverpool.—The Tramways and Lighting Committee have decided 
to meet fortnightly and to take tramway and electricity supply 
matters at alternate sittings. 


Llanelly Tramway Strike.-—4À dispute has arisen between the 
Llanelly and District Electric Lighting & Traction Co. and the 
drivers and conductors of their tramears, and the men have been 
out on strike for some time. 

The stokers at the electricity generating station also eame out in 
sympathy. On the 26th inst. the Company issued a notice that the 
whole of the tramway service would be shui down, as the authorities 
could not guarantee procecdon. Tne supply of electricity has been 
maintained, but it was reported that on Wednesday the pickets were 
suecessful in preventing further supplies of coal being sent to the power 
station, 

Oldham.—Sanction to a loan of £19.567 for additional generating 
plant, mains, extensions, &с.. has been applied for by the Corporation. 

Pontypool.—Ten new flame are lamps are to be erected. at an 
annul charge of £14 per lamp per annum. 

Poplar (London).-—The Electricity Committee have decided to 
transfer the two existing 500 kw. motor-converters at the generating 
station to the Millwall and Glengall-road sub-stations, and also to 
instal two 1.000 kw. converters at the above sub-stations, at a cost 


of £5.000. 

Recently three types of are lamps were placed т Bow-road and East 
India Dock-road for experimental purposes, and the. Electricity Com- 
mittee report that the General Electrie Соз? Angold 7 magazine flame 
are lamp appeared to be most suitable for their purpose, and they recom- 
mended that an order be placed with the company for the supply of 77 
" Angold " lamps, at £9. 8s. each. 

The committee also reported that they had had nnder consideration 
reports of the engineer аз to the necessity for proceeding with the further 
extension of plant at the generating station, contemplated when the 
scheme of extensions now proceeding was approved by the Council in 
April last. The present load on the station, estimated at 4.120 kw. 
when negotiations were proceeding with Stepney т September on the 
subject of the second extension, had already reached 4.400 kw.. while the 
effective capacity of the plant installed and оп order, assuming one 
3,000 kw. set. being out of commission, would be only 4.200 kw.. with a 
maximum overload under the most favourable conditions of 600 kw. 
Stepney Council could not guarantee a stand-by during the winter 
1912-13. and it was anticipaced the load demanded at thy generating 
station would at that time exceed 5.200 kw. Negotiations for further 
stand-by and bulk supplies to be afforded to neighbouring electricity 
undertakings were also proceeding. Under these cireumstances it would 
be necessary to at once make arrangements for the provision of an addi- 
tional 3.000 kw. set to be installed before the winter of 1912.13, at an 
estimated cost of £21,171. made up as follows: Engine-room plant. 
48.316; boiler-house plant. 88.380; pump-room plant, £350; pumping 
station plant, £600; coal handling plant. £2,000; switchgear, £1.025. 
The proposed extension includes the provision of coal-handling plant for 
conveying coal by mechanical means from barge at Limehouse Cut into 
the generating station. Provision was made, the committee further 
states, in their contract with Messrs. Willans & Robinson for aduplicate 
3.000 kw. turbine alternator and condenser (if required) at the amount. 
of the contract for similar plant now on order—viz.. £7,58l—and they 
recommend that a further order should be placed with that firm at the 
sum mentioned. less prices of spare parts not required, and that the pro. 
posed extensions, to cost £21,171, should b» approved. 

At the meeting of the Council last week these three proposals were agreed 
to, with the exception of the last one, which was not moved, owing to tho 
Finance Conunittec's deferring the consideration of submitting an estimate, 
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Presentation.—In view of the transfer of the National Tele- 
phone Co.'s undertaking to the Post. Office. the Glasgow contract 
department of the company met on Monday evening and presented 
their manager (Mr. J. В. Brown) with a signet ring and dressing- 
case, The presentation was made by Мг. Forrester, as the oldest 
officer in the department. The contract department was inaugurated 
about 10 years ago for securing new subscribers and retaining 
existing subscribers, and Mr. Brown has been th? manager of this 
branch for the past five years. 


Preston.—' The Tramways Committee will purchase three addi- 
tional cars and extend the саг shed. at an estimated cost of £3.000. 


St. Pancras (London).—-Instructions have been given for the pre- 
paration of a priced inventory of the Council's electrical machinery. 
plant and instruments, as required by the district auditor. 


Shorediteh (London).— Mains are to be extended to premises in 
Austin-street and Ducal-street. Bethnal Green. at a cost of £350. the 
mains to be taken over by Bethnal Green Council when that authority 
is та position to give a supply. 

Tramway Transfer.— Hertford County Council give notice of inten- 
tion to lease to Metropolitan. Electric Tramways (Ltd.) a light reil- 
way from the Middlesex and Hertford boundary at Hertford-road 
to а point 80 vards south of Queen Eleanor's Cross, Cheshunt. The 
lease will be for 42 years and the annual rental will bo equal to 5 рег 
cent. on £0.801 53. 2d. expended by the Council on the construction 
of the railway and on other moneys expended for the purposes of the 
Count y of Hertford (Cheshunt) Light Railway Order, 1911. 


Underground Telegraph Wires.—The Chambers of Ccmmerce of 
Dundee and Aberdeen have received a communication from the Post- 
master-General in regard to the extension of underground telegraph 
wires from Edinburgh to Dundee and Aberdeen. 

The Postmaster-General states that the means of improving telegraphic 
communication т the North of Scotland have been receiving special atten- 
tion. and experiments were being made to ascertain to what extent it 
might be possible to send telegrams by means of the telephone trunk wires 
(which are of greater gauge than the telegraph wires). Whe result of these 
so far led the Postmaster-General to hope that soon it might be possible ta 
make an appreciable improvement in the Scotch service. It should be 
pointed out, however, that the storm at the beginning of last month was 
the worst for many years, and that the dislocation of telegraphic tratie 
was not confined to Scotland. but was general throughout the country. 
The extension of the existing underground route from Edinburgh to Dun- 
dee had been carefully considered. but the eost (estimated at £70,000) 
could not be justified unless (he (та е passing over the wire should be much 
Increased. Moreover, there were districts where the traffic was greater 
than that to and from Dundee that had no underground telegraphic con- 
nections, and consideration would have £o be given to their wants as well 
as to those of the North of Scotland. 


Willesden.—The Electricity Committee have entered into а con- 


tract with the Aron Electricity Meter (Ltd.) for the quarterly in- 
specting and testing of meters for £15 per annum for six years. 


Workhouse Lighting.— Mansfield Guardians have instructed their 
Building Committee to report at the next meeting of the boardupon 
the question of the electric lighting of the workhouse premises. 


COLONIAL AND FOREIGN NOTES. 


Austria-Hungary.—A consular report states that imports into 
Trieste in 1910 included electrical machinery and appzratus and 
** electro-technical products" to the veluo of £147,426 (against 
£127.657 in 1909). Exports of the same cless were £110,992 (against 
£73,635), while other machinery and apparatus exports were valued 
at £254,425 (against £253,351). 

Austrian Eiectricity Works.—We have received a copy of “ Statis- 
tik der Elcktrizititswerke in Osterreich,” which is issued by the 
Elektrotechnischer Verein, 12, Theobaldgasse. Vienna. The book 
contains technical details (similar to those given in THE ELECTRICIAN 
Tables of British. Colonial & Fcreign Electricity Works) relating to 
electricity undertakings in Austria-Hungary, including Bosnia end 
Herzegovina. | 

The total number of works in operation included in the t vblos is 749, 
and chese ате divided up in appendices according to the вуз т of селега- 
tion, the output, the system of driving, the discribucion system. the 
voltages at which current is supplied, &e. It is interesting io nove that 
т 332 of the undertakings waier-pow эт only is used, Та 129 steam power 
only. т 77 gas or oil only. т 26 motor-generaiors, the remainder using 
various combinations of water, sisam, gas and oil driving. Vac price 
of the book is 3s. 6d. net. 

Canada.—The Imperial Trade Correspondent at Halifax (Mr. E. А. 
Saunders) reports that it is proposed to form a company, being a 
merger of several existing electrical companies. to erect. power works 
and supply electrical energy over a large district of Nova Scotia. 

Durban (Natal).—The municipal electricity department's accounts 
for the year ended July 31 show capital expenditure £427,000, of 
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which £125.400 has been provided for out of revenue, leaving a net 
indebtedness of 301.600. 

Revenue was £73,283 (against £67,017) and net profit 69.214 (£15.370). 
after allowing £8.550 (£8.400) for depreciacion. Uniis sold were 7,396,624 
(compared wich 6,716,628 in previous year). 

Tho report of the borough electrical engineer (Mr. John. Roberis) 
depreeates the policy of making charges for current which, while showing 
а profit, may deter many of the community from using electricity. Tne 
revenue is in the proportion of 24 per ceni. to the сараа. Works and 
general costs per unit sold vr» 0-95. and total costs (including capital 
charges and renewals) 1-74. 


Electricity in Nitrate Works.— At the recent meeting of the Santiago 
Nitrate Со. the chairman (Мг. Н. W. Lowe) stated that on a former 
occasion he mentioned that they had decided on an installation of 
electric power in the oficina to replace and supersede the wasteful and 
extravagant method of steam process. They had sent out three 
Diesel engines with the necessary dynamos and motors to provide the 
power for th? entire oficina and wells, but not. of course. the Calichera 
railway. which could not bo во treated. The new equipment would 
effect a very considerable saving. They anticipated that the whole 
would be in working order not later. certainly, than February. Tho 
total cost would amount to between £11,000 and £12,000, The direc- 
tors proposed that the amount should be spread over a period of four 
years. 


Hungary.—A syndicate has been formed at Fiume for the purpose 
of utilising the fells of the River Gacka near Otocao, in the generation 
of electrical energy. It is stated that about 100,000 H.P. is available. 
and the goneratinyg plent will be erected at Лелик. Croatia. The con- 
tract for the supply of the plant, &е.. has been entrusted to Messrs. 
Ganz & Co., of Budapest. whose engineers are now investigating the 
extent of the weter power, бо. И is proposed to use the electrical 
energy for operating the Fiume-Komorske-Moravice railways, and 
also to distribute it along the Croatian littoral for industrial purposes, 


Italy.— The Societa Anon. Elettricita Toscana have been autho- 
rised to construct two sections of electric tramway in Pisa. 

The Societa Elettrica Commerce А. Volta has been granted a concession 
for the construction and working of an electric tramway from Camerlata 
to Asnago, via Cantu. 


Launceston (Tasmania).—The accounts of the municipal elec- 
tricity department for the year ended July ЗІ show that the'eapital 
expenditure is £164.364 (increase £825). while the sinking and reserve 
funds amout to £31,775. 

Revenue was £18.842 (against £18.322 in previous year), working and 
general costs were £7.997 (against £7.302), and net profit was 52.899 
(£4.218). Units generated were 2.220.750 (2,264.710) and units sold 
1,692,859 (1.763.425). Generation and distribution costs were 0.5594, 
(0:668d.) per unit sold, and total costs (exclusive of capital ehirges 
0:991d. (1:1344.). Interest required 07794. (0-826d.) апа sinking fund 
€:2318d. (0:227d.). Consumers connected are 2,704 (against 2,726), 
equivabne 80-wait lamps 43,552 (41,701) and motors 832 (282) of ап 
aggregate horas powerof 1,725 (1.221). Heatersin use ar» 729 (668). 


Marseilles-Algiers Cables.— There are three Marscilles-Algicrs 
cibles, owned by the French Government (leid as long ago аз 1879, 
1880 and 1881), and the “ Petit Mers?illois," in а recent issus. states 
that these cables are in a bed condition. The question of laving a 
fourth cable was considered a long time ago, but а budgetary difti- 
culty arose, а not ипизи? circumstance in France. The French 
Postal administration expressed г willingness to pay half the cost of 
the cable (the во being not less then 1,000,090 frances) if the Govern- 
ment of Algeria would pay the other half. We learn that the finan- 
cial delegations he ve now agreed, 2nd it is expected that the new or 
fourth cable will be laid in 1912. The Marseilles traders are now 
urged by our contemporery to devote themselves to securing tho 
duplicetion of the single Marseilles-Tunis cable, and to the triplics- 
tion, if посеззогу, of the single Marscilles-Oren cable. 

During the discussion on the matter in the Chamber of Deputies 
recently. the Under Secretary of State said he had submitted for the 
counter-signuiure of the Minister of Finance a ** projet " forthe construc- 
tion of two new cable repairing ships and another for a new cable from 
Marseilles to Algiers. 


Mexico.—.A consular report from Mexico City states that à com- 
pany (incorporated in August last in Ontario) with а capital of 
£3,030,000, for carrying on the business of an electric light, heat and 
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power company, and for constructing in Mexico railways, tramways. 
telegraph and telephone lines, has now been registered in Mexico City. 

The company propose to obtain power from falls on the principal 
rivers in the State of Nan Luis Potosi. and to extend the transmission 


lines to Monterrey, San Luis Potosi, Tampico and other cities in north- 


east Mexico. Contracts have been made for the hydraulic and electric 


works and the transmission lines, 
Senor D. Pesado has been granted a 30-years concession for utilising 


water-power from the river Tecolapa (State of Veracruz) for generating 
electric energy. 

Russia.—4A proposal to form the Moscow-Podolsk Electric Rail- 
way Со. (for constructing and working an electric railway between 
Moscow and Podolsk) has been submitted to the Council of Ministers. 
The line will be 37 miles in length, and the cost of the construction is 
estimated at £790,000. 

Switzerland.—The Swiss Budget for 1912 contains provision for the 
expenditure of £206.200 on materials and tools for telegraph and 
telephone lines, and £55,800 for telegraph and telephone apparatus, 
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TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


HamMersMity (London) Borough Council invite tenders for the 
supply of arc lamps suitable for fixing on consumers’ premises. The 
lamps must be arranged to work two in series on single plase, a.c. 50- 
period 110-volt system. Particulars with specification and form of 
tender from the borough electrical engineer. Мг. G. G. Bell, 85. Ful- 
ham Palace-road. S.W. Tenders must be delivered to the town clerk. 
Мг. Н. Thompson. Town На], Hammersmith, by 4 p.m. of Wednes- 
day, Jan. 10. See also an advertisement. 

MANCHESTER Tramways Committee requiro tenders by ]0 a.m. 
Jan. 9 for supply of steel girder tram rails and tie bers. — Specifica- 
tions from Mr. J. M. McElroy, 55, Piccadilly, Manchester. 

Swansea Corporation want senders by noon Jan. 6 for supply of 
water-tube boilers, superheaters and mech мис stokers. Forms of 
tender from Borough Electrical Engineer. 

West HARTLEPOOL Corporation want tenders by 4 p.m. Jan. 2 for 
laying about 1! miles (equivalent) single track of tramway and for 
supply of 191 tons steel rails, 3 tons fishplates, 11 pairs manganese 
cast steel, &с. Specifications from the Borough Engineer. 

Dartrorp Council require tenders by noon. Jan. 23 for supply of 
high-speed vertical engine, tandem generators, three-wire balancer, 
three superheaters and extensions of pipe work, switchboard, and 
electrically driven centrifugal pump. Specification from the Clerk. 

Hornsey Council require tenders by 4 p.m. Jan. 11 for the supply 
and erection of a steam dyaamo set (with either reciprocating engine 
or turbine). Tender forms from Borough Electrical Engincer. 

Ревыхм Port and Docks Board require tenders by Jan. 30 for 
supply of two 4-ton portal wharf electric cranes. Specification, &c., 
from the Engineer, East Wall, Dublin. 

Tenders are invited for the supply of 3 tons of hard-drawn copper 
csbles to MELBOURNE City Council. Specifications, tender forms 
and conditions of tender from the agents of the City Council (Messrs. 
Melhwraith,  McEacharn. & Со. Propty, Ltd.),  Billiter-square- 
buildings. London, E.C., to whom tenders by noon Jan. 9. 

The Public Works Department, Constantinople, require tenders 
by 2 p.m. Feb. 20 for a concession for the supply of electric light and 
power to the town of Арама. Water power is available. Deposit 
of £225 is required with each tender. Specitication (in French) and 
à list of British commission agents in Constantinople may be seen 
at 73, Basinghall-street, London, E.C. 

The Metropolitan Water and Sewerage Board, Albert-strect, 
BRISBANE, Queensland, want tenders by noon Jan. 30 next for 
supply and erection of one, two or three complete units, each con- 
sisting of power generating plant and pump or pumps to lift not less 
than 6,000,000 gallons per day. Particulars from the Secretary, and 
forms from the Agent-General for Queensland. 

MowTEvIDEO (UnvavAY) Port Authorities require tenders by 
3 p.m. Гер. 6 for supply of 13 electric cranes and 600 metres of steel 
rails Specification (in Spanish) may be seen at 73, Basinghall- 
street, London, E.C., where a list of agents at Montevideo may also 


be obtained. 

Extension of Time.—The time for the receipt of tenders by the 
Town Clerk of Naprer (N.Z.) for electric tramway, lighting and 
power works bas been extended to March 7. Specifications can 
be seen at 73, Basinghall-street, London, Е.С. 

The time for receiving tenders for the electric lighting of BJELINA 
(Bosnia) is extended to Jan, 20. Conditions of tender from the 


Stadtimyistrat, Bjelina, 


TENDERS RECEIVED AND ACCEPTED. 


Southwark Council received the following tenders for supply and 
erection of six new mechanical chain grate stokers: | Babeock. & 
Wilcox (accepted), 21.020; Ed. Bennis & Co., £1,044; Underfeed 
Stoker Co., £1,283. 5s. 

The tender of Bertram Thomas (at £54) has been accepted by 
Walthamstow Council for supply of circuit-breakers, a control pillar 
and a feeder plug board. 

Westminster City Council have accepted the tender of Drake & 
Gorham for making quarterly examinations and tests of the electric 
light installations at the four Council libraries. 

Bristol Docks Committee have acecpted the tender of Siemens 
Bros. Dynimo Works for signal apparatus for the swing bridge 
at Avonmouth, and that of J. H. Holmes & Co. for а spare arma- 
ture for motors at the granary. 

Ipswich Council have placed an order with Willans & Robinson 
for а second 1.000 kw. turbine, with dynmos and switchgear, 


Poplar (London) Council have placed an order with the General 
Electric Co. for the supply. of 77 “ Angold " megazine flame are 


lamps, at £9, 8s. each. 
Poplar (London) Electricity Committee recommend that an order 
bo placed with Willans & Robinson for a duplicate 3.000 kw. turbine 
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alternator and condenser, at £7.58]. | 

Southend Council have accepted the following tenders : — 
Ferranti Limited, 31 traction meters; £10). 153. ; Kerr, Stuart & Co., 
45 tons steel tram rails, £6. 15x. por ton, and fishplites and bolts, £300 ; 
Doulton & Co., 1,000 insulator:forelsctric sirip, 2ч. Gd. each. 

Taunton Council hive accepted the following tenders :— 

Crompton & C», 200 К.у.а. alternator, £380. 19%. 6d.; Heenan & 
Froude, superheater, $80; Electric & Ordnance Accessories Co., induced 
draught fan, £42. 18s. 


BUSINESS NOTICES. - 

Messrs. Siemens Bros, Dynamo Works ( Ltd.) inform us that, owing 
to the continued increase of their business in all classes of supplies 
they have again had to extend their premises at 39. Upper Thames- 
street, Е.С. Extra space was taken about a year ago in the adjoining 
building (38. Upper Thames-street) to enable then to carry a larger 
stock of ** Tantalum ” and * Onewatt " lamps. but this has already 
proved insufficient. Their accommodation for stock is now more than 
double what was available in 1910. the new floors being chiefly occu- 
pied by ` Zed " cartridge fuses, ^^ Zed " distribution boards, arc lamp 
carbons and accessories. 

At a board meeting of Felten & Guiileaume Car'swerk (A.G.), 
Mulheim-on-Rhine, Germany, on Dec, 23. the agreement con- 
cerning the fusion of the mines and blast furnaces of Jules Collart 
< Co.. Steinfort, Luxemburg. with the Carlswerk was approved. 
By extending the existing blast атласе plant and erecting a steel 
plant the undertaking will be increased to such an extent that it 
will be large enough to cover the requirements of the Carlswerk 
in steel. The Luxemburg firm will b» transformed into a limited 
company whose shares will be transferred tothe Felten & Guilleaume 
Carlswerk (A.G.). It is not intended to increase the share capital of 
the Felten & Guilleaum? Carlswerk (A.G.). asthe funds at the disposal 
of the company are sufficient for carrving out the transaction. 

Messrs. Moncrietf P. Ford & Co.. engineers and machinists, are re- 
moving on Jan. 1 to 12, Bromegrove-street, and 6£ and 65, Dean- 
strect, Birmingham. 

The Armorduct Mfg. Co. have taken additional! premises at 9, Far- 
ringdon-avenue, Е.С. 

Reginald С. Nye & Perey J. Budge. electricians. &c.. 69. Leather 
lane, E.C., and 138, Gray's Inn-road, W.C., London, have dissolved 
partnership. Debts by Mr. Nye, who continues. 


Patents Development.—The owner of patents Nos. 1451/1908, 
relating to “ Improvements in submarine signalling apparatus," 
1.848/1908, relating to “ New or improved apperatus for alternative 
wireless telegraphy and telephony," and 14,775/1908, relating to 
“© Improvements in transmitting apparatus for submarine sig- 
nalling," desires to negotiate for granting licences. Applications 
to Messrs, Lloyd, Wise & Co., patent agents and consulting engineers, 
46. Lincoln's Inn Fields, London, W.C. 

The proprietor of patents Nos. 28.106/1907, 10.769/1908, 2,813/ 
1907, and 10,764, 10,767 and 10,768/1908, for “ Improvements in 
storage battery plates," desires to enter into arrangements for 
exploiting same in this country. Applications to Messrs. Haseltine, 
Lake & Co., Patent Agents and Consulting Engincers, 7 & 8, 
Southampton-buildings, Chancery-lane, London, W.C. 


Birmingham Commercial Year Book.— We have received a copy 
of the fourth issue of the '* C«mmercial Year Book of the Birmingh un 
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Chamber of Commerce." which is issued in the interests of its 
members, and of the trade of the city and district. A large amount 
of interesting and useful information relating to trade and commerce 
of Birmingham and the Midlands is given, and also much general 
commercial information, including Customs Tariffs, Commercial 
Tables, &e. Over 200 pages are devoted to a very complete index 
of the members of the Chamber, with their telegraphic addresses, 
telephone numbers and codes used. The work has been compiled 
Бу Mr. G. Henry Wright, and is published by Messrs. Bemrose & 
Sons (Ltd.). Midland-place, Derby. and London. 


LIQUIDATIONS. 

The Lodge-Muirhead Wireless & General Telegraphy Synd. (Ltd.) 
is being wound up voluntarily. and Mr. F. L. Muirhead. Elmers End. 
Kent, has been appointed liquidator. A meeting of creditors will be 
held on Jan. 8 at the offices of Messrs. Farrar. Porter & Co., 2, Ward- 
robe-place, B.C.. where claims are to be sent by Feb. 14. 

The Electrical Trust (Ltd.) is being wound up voluntarily. and Mr. 
Н. С. Ash, 13. Finsbury-cireus, London, B.C., has been appointed 
liquidator, Claims to Mr. Ash by Jan. 31. A meeting of creditors 
will take place at 13, Finsburv-circus, on Dec. 29. 

Electric & General Assurance (Ltd.) is being wound up voluntarily. 
Мг. 1. Maltby. 5, London Wall-bdgs., London, E.C.. has been 
appointed liquidator. A meeting of creditors will be held at 5 
and 6. Bond-court, Walbrook, London, E.C., on Jan. 8. 

Raworth's Traction Patents (Ltd.) is being wound up voluntarily. 
and Mr. К. J. Riches, 113. Wool Exchange, 24, Basinghall-street, 
London, E.C.. has been appointed liquidator. 


NEW COMPANIES, STATUTORY RETURNS, MORTGAGES 
AND CHARGES, &c. 


NEW COMPANIES, 

BROLT (LTD.) (119.248.)—Reg. Dee. 20. capital of £15,099 in £1 
shares, to carry on the business of electrical and mechanical engineers, 
manufacturers of and dealers in electrical machinery, plant, fittings, е. 
Private company. First directors are В. Brooks and А. С. Johnson 
(both permanent . 

CONSTANT VACUUM CARBURETIOR SYND. (LTD.) (119.250.)—Ree. 
Dee. 20, capital £3.000 in 10s. shares, to carry on the business of me- 
chanical, electrical and general engineers, electricians, machinists, tube 
makers, &c., and to adopt agreement between F. Edwin and E. J. Small- 
page for acquisition of certain patents governing carburettors. Private 
company. А. W. Hoale is the first secretary. Reg. office, 11, Market- 
street, Paddington. | 

DERRY-MEEK SYND. (LTD.) (119,193.)—Reg. Dec. 18, capital £6,750 
in 6,000 А” shares of 2s. 6d. euch and 6,000 “В” shares of £1 each, 
to carry on the business of electrical, hydraulic and mechanical engi- 
neers, founders, &c., and to adopt an agreement with J. W. Meek. 
Private company. Reg. онсе: 124, Holborn, К.С. 

HIGH PEAK MAGNETO CO. (LTD.) (119.231.)— Reg. Dec. 21. capital 
£1.500 in £1 shares, to carry on the business of electricians, electrical 
engineers, manufacturers of electrical and other magnets and batteries, 
machinery, electrie instruments, &e. Private company. First directors 
are F. Burks, S. Livesey and В. Hogg. Reg. office, Torr Top-street, New 
Mills, Derbyshire. 

NATIONAL CARBIDE (1911) (LTD.) (119,2)3.)—Reg. Dec. 18, capital 
£10,020 in £1 shares, to carry on the industrial, experimental and 
commercial exploitation of any chemical or electrochemical processes, 
including particularly the manufacture and sale of carbide of calcium 
and products thereof and primary materials therefor, and to adopt an 
agreement with National Carbide Со. Private company. First direc- 
tors are S. К. George and S. C. К. George. Reg. olli»; 11, Queen 
Victoria-strcet, E.C. 

PARANA CORPN. (LTD.) (119.233.)—Reg. Dee. 19. capital £5 02) in 
48,00) preferred ordinary shares of £} елей and 40,092 deferred ordinary 
shares of ls. cach, to carry on cho business of сөйги tors, financiers and 
managers of railways, engineering and electrical works, tramways, &e. 

W. Н. RAYNER & SONS (LTD) = (119.263.)—Ree. Dee. 20 сара] 
£4,000 in £5 shares, to carry on the business of electrical and general engi- 
neers at Nottingham, First directors are J. H. Raynor G. Rayner and 
W. H. Rayner (all permanent). 

SURETY CASKET CO. (LTD.) (119,025.)—Reg. Dec. 9, capital £5,500 
in 5,000 10 per cent. participating preference shares of £1 each and 
10,000 ordinary shares of 1s. each, to carry on the business of manu- 
facturers of and dealers in alarm apparatus, machines and other 
machinery and implements and electrical appliances, and to acquire a 
licence for the use of a certain invention relating to an alarm apparatus 
for portable cash boxes. First directors are W. T. R. Preston and 
Н. G. Barrett (both permanent) Reg. office; Helmit buildings, 
Wormwood-street, Е.С. 


STATUTORY RETURNS. 


BOMBAY BLECTRIC SUPPLY & TRAMWAYS CO. (LTD.) —In return to 
Aug. 2 capital is £1,200,000 in £10 shares (60,000 preference). All 
shares taken up. £10 per share called up on 60,000 preference and 
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29,992 ordinary (excluding 8 ordinary shares forfeited). £929,956 
paid, including £36 on the said forfeited shares. £270,000 considered 
as paid on 27,000 ordinary shares. Mortgages and charges: £788,323. 

ELECTRIC REDUCTION CO. (LTD. —Tho capital in return to Oct. 30 
is £40,000 in £1 shares (16,200 preference and 25,820 ordinary). АЦ 
shares taken up. £13,009 paid on 13,000 preference. £27,000 con- 
sidered as paid on 3,20) preference and 25,80) ordinary. Mortgages 
and charges: £7,500, 

FELD BROS. & CO. (LTD.) — Return to Sept. 29 gives capital as £5,009 
in £1 shares. 1,202 shares taken up. £202 paid. £1,000 considered 
as paid, Mortgages and charges: nil. 

FERRANTI (LTD.)—According to return to Nov. 3 capital is £130,000 
iu 60,000 preference, 60,090 ordinary and 10,000 deferred shares, all of 
£l cach. 53,374 preference, 69.006 ordinary and 10,000 deferred shares 
taken up. £125,374 paid. Mortgages and charges : £155,732. 

NATIONAL CONDUIT & CABLE CO. (LTD.)-—1n return to Nov. 25 capital 
is £1.90 in £1 shares. All shares taken up: £7 prid: £093 considered 
as paid. Morigages and charges. ni. 

J. B. SAUNDERS & CO. (LTD.)— Capital in return to Dec. 6 is £20,000 
in £1 shares (6,000 “А” and 14,000 “ B"). 6,600 “A” and 12,000 
“В” shares taken up. £18,000 considered as paid. Mortgages and 
charges; Nil. 

ERNEST SCOIT & MOUNTAIN (LTD.) -Return to Nov. 8 gives capital 
as £150,000 in £1 shares (59,000 preferred ordinary), 97,100 ordinary 
and 29,800 preferred ordinary shares taken up. £1 per share called up 
on 75,790 ordinary and 29,800 preferred ordinary. £105,590 paid. 
£22,000 considered as paid on 22,000 ordinary shares. Mortgages and 
charges : £59,000 tirst debenture stock and £55,000 second debentures. 

W. В. SYKES INTERLOCKING SIGNAL CO. (LTD.)—In return to Oct. 10, 
capita? is £50,000 in 10s. shares (87,500 “А” and 12,50) “B’’) ; 42,297 
“А” and 12,509 “В” shares taken up; Js. 9d. рег share called up 
on 42,297 “А”; 5s. per share credited as paid on the same, 10%. per 
share credited as paid оп 12,500 “В.” Mortgages and charges : £15,000. 

YARMOUTH (I.W.) ELECTRICITY SUPPLY CO. (LTD.)—Reiurn to 
Nov. 8 gives capital as £5,000 in £5 shares ; 347 shares taken пр; £1,735 
paid. Mortgages and charges, nil. 


MORTGAGES AND CHARGES. 


G. C. MILNES, VOSS & CO. (LTD.)—A memorandum of siiisfaction 
to the extent of £1.700 on Nov. ЗО, ГӨ, of debenture dated Dee. 14 and 
equitable charge dated. Dec. 15, 1010, securing £1,950, has been tiled. 
(The equitable charge has been discharged.) 

NAIROBI ELECTRIC POWER & LIGHTING CO. (LTD.)—Issue, on Dec. 13, 
1911, of £200 debenture bonds, part of a series of which pirticulars 
have already boen filed, 


CITY NOTES. 


aeons 


MEMORANDA (Dec. 23).—Bank rate 4 per cent. (since Sept. 21, 1911). 
Price of silver, 25d. рег oz.  Consols 76; —77; for money aud for 
account, Consols Pay Day, Jan. 4; Stock and Shares Continuation 
Days, Jan. 10 and 29; Ticket Days, Jan. 11 and 30; Pay Days, Dec. 29 
and Jan. 12; Mining Shares Carry Over Day, Jan. 9. 

Priors oF METALS (London). —Copper, cash, 62}; three months, 643. 
Lead, Еок\зһ, 16—16j; Foreign, 15;—15;. Speller, 261—271. 
Tin, English, 205—205; Foreign, cash,,206; three months, 1913. 
Iron, Cleveland, cash, 59/10, three months, 51/9. 


DIRECT WEST INDIA CABLE CO. (LTD.)—' l'he directors hive declared an 
inter m dividend at the rate of 6 per cent. por annum (1з. 64. por share), 
tax free, on the ordinary shares for the half-year ending 31st inst. 

HALIFAX AND BERMUDAS CABLE CO. (LTD.)—'l'ne direct ors have de- 
clared an interim dividend at the rate of 5 per ceat. per annum (23. 64. por 
share}, tix free, on the ordinary shares for the half-year ending Doc. 31. 


MARCONIS WIRELESS TELEGRAPH CO. (LTD.)— circular hos been 
issued by Uys eompany stating that the dividend on the 7 per cecut. eum 
lscive pirceipitingz preference shares for the six months ending Dee. 51 
will be piid on Feb. Enext.. [tis stated that, the company having interests 
inso many distant countries, it is feared ihat some six mouths musi elapse 
before it will be possible to present the accounts for 1911. Wierefore, 
feeling svistied ihai the year's results will warrant their accion, the dirce- 
tors have deleared а further interim dividend oi the ordinary shares ai ihe 
rit? of 2 per cent., making a фо А distribution to daie of 10 per cent. for 
the угат 19. Should it be determined at the annual general meeting to 
mike a furchor distribution in respect of the current year boih classes of 
shares would rank equally therein. 

METROPOLITAN RAILWAY С0.— Lord Furness has been elected deputy- 
chtinman and Mr. Paul Speak an additional director of this company. 

RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO. (LTD.)—The gross 
earnings for November were £231,839 (increase £37,454). Aggregate 
from Jan. 1, £2,429,031 (increase 376.529). 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
granted. quotations to а further issue of £200,000 deferred ordinary, 
£200,000. preferred ordinary, and £200,000. 5 per cent. cumulative 
perpeiual preference stock of the British Columbia Electric Railway Co. 
(Ltd.). and a furiher issue of 33.525 £1, fully paid, ordinary shares of 
Marconis Wireless Telegraph Co. (Ltd.) 
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Bradford Corporation „ 16| 510] + 305143 |+ St 5° Do. SperCent. Deb. Stock (red.)...... 119—123 4 2 9 June, Dec. ү, ** 
Bretton Corporation. ..... „ 24 935 | + 41.123 |+ St. 415' Do. 41 рег Сет! 2nd Deb. Stock (red.).. 102—105 4 6 6, Jan, July 1031 oe 
Bristol Trains & Carnage . „ 22| 6,608 | + 72 835 |+ | St. 5% County of Durham El. Р.О. 5% Ist Mort. 
Burnley Corporation ...... » 2 1,519 | + 16.6% 1+ а Deb: е КИЯ, 89191] 510 6 Jan, July Ч : 
Burton Corporation ооа „ 24 346 + 11,163 + 10 4/0 County of London Elec Supply Ord. EM. 8j 91 510 0 Feb, Aur 9} 3f 
Bury Corporation ........ » 24 | 1.255 | + 49.466 1+ . 10 60 Do. 6 рег Cent Cim: Pret. бет | l1 —c114 5 6 6 Mar, Spt x exc 
Calcutta Tramways Со. ....| „ 23 | 861,924 | + к2.010.418 ,-- R2 St 44%; Do. 4\ per Cent. Deb. Stock (red.) ..... 103 —110 4 2 6 Jan, July ys es 
Camtorne-Redruth sses. ik. d 126 | — 6,162 |— St 41°” Do. Second Deb. Stock 100 --103 4 8 6 May, №у. б! t? 
Carditf Соггогайоп........ . ys F "du Е Corp оке i—i June, July — *: in 
Central London Railway ..| „ 23| 5.795 | — 120.359 |— =. 207 Do. 6 рег Cent. Cum Pref poc ES s May. Nov. 21 .. 
с кр Rly...| » 12 + 80.324 |— St. 44% Do. 4j perCeat. Ist Mort, Deb. (red).. 83 —89 5 6 6 July e ! ve 
Cork MAESA, уу беи ” , = 101.775 |— 5 39 Folkestone Electricity Supply Со. Ord. ..' 4-5 6 6 О Аг Oct 1 ** 
re ун О! „ Aj er 125.307 |+ 5 2/6 Do. 5 рег Cent. Cum. Pref. ......- es dich 5 2 6 Mar Spt o c 
ecc е eere toti о t е 2 yo i [ 5. ^ d. our и 95 —98 (4 13 3 зер, IR os oe 
pn Te. "m IS} 54+ 24,970 |+ Pri Hove Electric ipu ord E do СЯ 6 6 0 April, Oct | = 
Dublin & Lucan Railway ..| „22 131 7i St 4195 Isle of Wicht E. L. & P. Co. Deb. Stock ..| 86 —89 13 2 6) «^, | О, 
Dublin United A NE. i 148 |— 5 4/0 | Kensington & Knightsbridge Ord. ......, 61—76 | 6 8 6 Feb Aug "t, °° 
ublin. United. sevi eres wee 28 6.053 | + 153,514 |+ 5 6% Do. 6 рег Cent. Ist Рге!............. || 5}—6 5 0 0 Jan, July Riv Re 
RA сор о: up oa и № St 4% Ро. 4 рег Сеп. Deb. Stock (гей.)...... | 94-96 ‚4 4 3 is | үм 
East Нат ЖАНИ кек ” 33 1187 + 37.041 [= St. 4% Kensington & Кок! я. Co. & Notting НШ | . 

E C XE " А + 42.243 |+ | | Со. (Joint Station) 4%, Deb. Stock (ге4.).. 95 —98 | 4 3 0 April, Oct: *° | ** 
нь „ 22 320 | + 13.324 |+ St. 44° Kent Elec. Power Со. Irred. Deb. Stock ..| 80 —84 510 0 Jan, July | ** | °° 
Gateshead & Dist. Trams .. » 15 1.031 | ++ 52.303 |+ 3 1/23 London Elec Suprly Ord Е 1-2 '314 0 Mar, а p ae e 
ии кезк „ 23 | 18545 | + 87,322 |+ 5 30 | Do. 6perCent. Pref. .........-...... 44-41 6 8 O Mar, Sept бб, c 
Се ата | : : > St. 4% |105 4 perCent. Ist Mort. Dab. ........ 87 —9) 1410 6 Jan, July | ur 
кенер Тус Са ӨКМ * : . ns 5 2 Metropolitan Electric Supply Ord. ...... 31—4 6 13 4 А; пі, Oct г. 
ravesend Northileet. sess. „ 15 271 | — 10,679 |+ 5 2/3 Do. 44 perCent. Cum. Рге!........... 41-4} 417 O Jan, July ^ ** . 
Great Norti «rn & City ҜіІу.| » 23 1,759 | + 36.769 |+ St. 449 Do. 4} per Cent. Deb. Stock Ist Mort... 101 —106 4 7 0 June Dec E 
Greenock & Port Glasgow.. ^ „ 15 714 | + 36303 |+ St 3i"? Do. 3} per Gent. Mort. ОЬ. Stock red.) 85—83 4 1 О Jan, July 87} .. 
RE и mz MOD а 75321 |+ | .. 4192 Midland Elec.Corp.forP.D.4} Ist Mort.Debs, 96}—98} 412 6 i воі 6} 
е CM " ` 33 | + 13.630 |+ 5 2/0 Newcastle Elec. Supply Ord. (1-50 000 & | | 
Hastines Elec. Trams Со... „ 21 us ur 25380 |+ 57:010«137,500)- ede scade de ede cant 31-4 600 Feb Aug | *° 
Hone Kon« И К 23 $10.447 | + $1.503 $264.207 1+ $14.72 3 5 2/6 Da. ‘5 athe cane Жү Pref ues | 10 517 6 Feb Ane iturus cav 
Huddersield Согрп. «sees > 23| 2081 | + 73.589 + | 100) й% Do. 4l per Cont. Jat Mort Dab. ce, 97—93 412 0 Jan, July gas ag 
Hull Corporations- ciere: „ 23| 3,354 | + 111,816 |+ 100 5% North Metro, Elec. Power Sup. 5 Morts... 99 —102 419 6 S. | LOL! 100 
Пар огой ' 20 'i23 s P: ] 6% Northamrton Elec. Lt. & P. Ord......... ll—1& 411 6 Feb Aug =j ** 
a ou уам m) — 5.055 + i о?! о 5 e. . 

«esto ] 55 Du. SU PIE ced ва ende ties | 2—15 4 6 0 Feb Aug c] ** 
de enn La ' .. z Br" dor d Do. о turegne a ures 99—101 319 0 June, Dec | * 
sie et ТИЙЕ Se pes quies i ; .: 5 3/0 Oxford Electric Ord. еван ^ 6-6 1513 9. Mach... c, °° 
Eo E E es 6.535 |+ 4°, Do. dé Db. SIOR eceisn ener 9—94 4 5 | TL 

n o xi t " Е 7.145 |+ 5 50 | St. James’ & Pall Mall Elec. Ord. ........ "27-8 16 5 0 Feb Aug! 70 cj 
Kidderminster & District .. $n. I5 87 | — 5.791 |+ 5 36 Do. 7 per Cent. Pref ! ei “3 ae: Bi A PE =. 
о CENE $300 |+ 5 зет Do at peremt. Dab. Stock (red) coc 85 —88 14 0 6 Jam July rri + 
[сапага Drami Qo. enl ^ Fs 5 aa | Smithfield Market Electric Sup. Ord. .... 1—11 | So Feb vu rtl 
e ire AN ico e ' 00 "s : s: £4 4/0 ! South London Electric Supply Ога....... 21-3} 1613 6 April ...., * ia 

о on ae кт aao UT 68.573 |+ . 59, Do. 5%, Ist Mort. Stock (red) ........ | 100 —100 418 6 ^ .. el 
D d: Corrorition bd dad: " 837 |+ 1 0/8? South Metro. Elec. Lt & Power 7% Ist Pret 1 —14 612 O Feb, Aug .. .. 
т ОО ае | $ E К 1 ро | po ou с 2nd We (ur. sad e E | i-i 6 17 0 Feb Aug! + * 
ВА ие E d БА 20,978 | ] 5 "s Urban ED о бык ы | mu doi АИ d .. | . 

пои E NM UL ооо . . PE es "o р А ie =, j d proque ON TS ius ар enar a ee о ө 
Liverpool Corporation |... „ 16| 11957 | + 573.397 |+ 18668 3 Bey Do 7i ии Dab. ea cou ЫЛЕ. {- ; о rt i o Е р 
Liverpool Overhead Rly...) „ 24 1.611 | + 37,668 (+ 2,33 1 06 Wiste Heat & Саз Elec. Gen ш ты top. Mis Au а, T ewe 

и Ry. Hn i: 41 | + eae + 90 5 50 Westminster Elec Sup Ог! Mee a 7{ 54 6 3 0 Mar. Sect | a» | oe 

: n ры К on | T о | | т Elec. и T a api ‚ Se 
London Ele, Ry о: " 2| 15355 | + о js qu > 2/3 | Do. 44 per Cent. Cum. РгеВ.......... | 5-5 4 80 Jan, му, ** 

nde NSE: босоо ари ; ; — 2 ; А 
О тия ре | Electric Railways and Tramways. | | | 
Manchester Corporation s 2 17.570 + 1,052 623.478 + 34.304 $e Bath Elcc. Tram3 Pref, Ord. a^... d e v S —l oe April Ө oe ee 
ы eed РЕТИ x s id С ag 49.622 |— bus B NEC D о ‚йаз ! B d. - О 4 1n. July p "n 

BERT. aae id ta ea dace я 45 . 43 25. St Mort. 520. Stock DERE = ni, ў Уй 
Metropolitan Dist. Railway.. „ 23|12748|+ а + 12.827 Я 415 В ham & Midiand Trams 4} Ist Deb. Stock, 91 —93 4 17 Э Гл; July viia | tt 
Metropolitan Elec. Trams.. » 15 8091 | + 433588 |+ 65032 19 4° Bristol Tramways & Carriage Ord. ...... Si 616 0 ‚ Feb, Aug . | oe 
Middleton «eee w. AS 285 ке 16.964 |+ 1.318 Sa 2m Pr^f. о m. 536 es E lE 
Nelson Corporation а "m " 23 198 + 7.083 + 1.466 о | О, рег C nt. Debs re a вө өө е n | 19] —103 3 17 9 Feb, Aug esi ee 
Newcastle-on-Tyne Corp... А к " КЕ B .. , British Electric Traction Ord. «vxo 1 —I} ws, | June, Dec l А 
Newport (Mon.) .......... „ 23 796 | + 27245 |— 1055 EU Do. E per Cont. Cum, Pref. .......... | 4 -4} | aa Feb, Aug TE 
Northampton Corporation.. à. 22 558 | + 20.537 |+ 1,684 зо 5 per Cent. Perpetual Deds. ...... | 92 —95 ,5 7 0 April, Oct | 94 934 
атр сБ B ЧЕ СУРЕ ИЕ AE 

Чоп ...... А vs "m ; Зо | VW л Ordina DSK инь +. = eb, Aug ө 
Perth (N.B.) Corporation .. 4 20 163 | + 5,699 |+ 298 ‚ 4% + Do. 4 per Cent. Pref. Stock ....... | 8t —85 412 O Feb, Aue a . 
Perth (W.A.) Elec. Тгатѕ.. „ 22| 203|+ 2 83120 |+ 17.530 Po E oe 4} рег Cent. Pref. Scrip fully pd .. 197 —111 | 410, _ + NORE iet 
Peterborourh ..,... Иык ws 5 103 | + 6.405 |+ т D rd ede Stace ЖОЛОК КК О E 5) —52 [315 6 Feb. ... | .. | “+ 
Portsmouth Corporation А Bf ee КИ T о Ci О. Вт mm D bz. ps "оо э + 102 —10} 3 16 11 Jan, July ix 
Potteries uer nate teris: » 15| 2075| + 98.620 |+ 8811 ао Trams 5s Cum. Pref. 41-5 5 2 6 Anl, Oct E 
Preston Corporation ss... 5 204. atte 29.942 |+ 2.101 не а Жо La e 
Rotherham Corporation....| „ 2l 713| + 26152 |+ 2121 i^o E. »uth 621321 Rly. Con. Ord. .... 30)—314 51! о Feo, Aug vs 
Rothesay «enne „ 15 42 | — 10.114 |+ AC | 2. Sper Cant. Perp. Pref. (1871) .. 103 —110.4 11 9 Feb, Au? T 
Salford Corporation ...... „ 25| 5129| + 183.636 I+ 8.396 T O ри 104 —105 ' 4 16 О Feb, Aug s 
Shanghai «ини... „ 201315009 | +34493 $157.160 |4- $35.285 в сы а 103 —105 417 0 Feb, Аш a 
efrnoss SUR d: alert etn nnn is 45 NEN 2.623 + ae б^, (177227 cece rere t£ е n === 4 4 16 0 eb, Aug ee ee 
Stel Corporation ...... „ 2| 657]|4 699 252.925 |+ 16351 ой үе ын ои E 
Singapore Trams "E » 23| $3430} + $17 $521.159 |+ $1031 B ps m MT red Pref... 11 —512 5 4 O Feb, Aug ! ШЕР 
South МеїтороШал........ 4 a5 677 | — 42.709 |+ 2.163 еее ае 81-31 7 4 0 ii BEL 
=a Staifs sses нан n 15 885 | + 45.210 |+ 2.757 ео ae ek Tul. (Lo. dec | ws Feb. Aug. ee j 2 

juthampton с. 20| 122 -46 47.595 |+ 5,512 EO b ре ов. SQ Mir, Sept se т’ 
Southend Corporation » 20 509 | + 93 27409 |+ 4,115 4% Do. 4} Dob. 5!оск.................. 73 —78 | 5 19 0 Аи, О: wo | or? 
Southport Tramways os... », 15 535 | — 15.05 + 5 e Imperial Tramways Ord. Sox eas vx 2 —3 КА | Маг, Spt) œ aD 
Stalyb'die,Hythe.&c.]t.Bd.| , 23 739 | + 37| 38 29.770 |+ 2.266 aiv о. A E Pref, EREE AE 3}—4t | T Mar, Sept + | se 
SinderlaniCorporaton....| » 24| 1,396] + 165] 38 | 51,136 |+ 7069 M ста oer м ж. 
ea Districte «svn . р "n А Ан A $5] 12 ү 2m re ори Ceat. Pref... 2}—2; 415 0, Mar, Spt | EL 
IUE Corporation m ы e. cod ra 9229" 29:216 56 соте Tramways екы 91—10} | E 15 0 Lo. А | | 
"Taunton ae ey ы SY, аЗ "i 5 ы |+“ St. | 5% | Lancs Utd. Trams 5% Prior Lian Dob. Stk.) 73 —92 6 4 0) Jam July | s s 
TynemsuthandDisinetee| 4 d5] 437) = АЗ 39 | 42839 |d- авар Э 400) London PE tie vo Dobe Stock ы ss | 32 —100:4 1 0 © |! 82 
Tyneside Trams Со......... » 2 431 | + 810 | 25 12631 |+ 1998 | >t ELE ee af i Lin 59^ Cum. Prf | e чыр: чн Tul ү i 
Wallasey Corporation......| „ 23| 1.133 |4 112| 38 | 42.791 |+ 52703. iat D а ы Ж A БЕШ aea У 
Walsall Corporation ...,.. » 23 663 | + 18 | 51 28763 |+ 1222 % M о. p Са м Deb. Stock . | 70—74 511 0 bu pr .. 
Warrington Corporation. HE АЕ 14 417 + 19 37 14,888 + 410 oe ersey on. rd. COCK жеке Ce End 6 —8 oe ео, ug : a se 
West Ham с" ... .. .. .. 25 .. . 0/6 E a Tramways Ord...» -| je. 619 Ар]. soe is 
У!езтог-5ирег-Маге...... m VAD 24 | — 3l 59 8187 |+ 10 .. о. ferred а... |— is .. pb o... ct x 
Wolverhampton Со. ...... s “ЛО 436 | — 2| 5 22,408 |+ 1,010 as B. к! aie ae а | в | H Я | р futs | А 
Woven шы Согрп..... нА ! 995 + 8l .. 2 Б 5 % Do С А ЗЕБ эзе: TT 1: и dU AE an, July О oe 

: r «во» еэ а э ө bs...’ » == : ^ . } = be " ы соо ооо э з = oe oe oe 
о „151 20| B 3| $059 tox | St | 2% | Metropolitan Railway E 431—44 | 4 12 0 Feb, Aug! dpi 43 
Yorkshire W.R. Trams ....| , 24 1,315 | — 57 | 52 66.262 |+ 3,108 | St.'3% | Do. Surplus Lands $їоск5.......-.... 65 —68 |4 9 9 Feb, Aug | ... .. 
Yorkshire Woollen District. 15^ 985'+ — 28' 5) ^ S2773 + 3,537 , | 
Е In calculating the yield allowance has been made for accrued interest, but мо? for redemption, 
Stock Exchange Committee have declined to auote these. 


(a) These comparisons are with the corresponding period last year. 
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Е 
à dis N = 
и E Wed. | e RATE D ^^ Bust 
а 39 PER CENT. IVIDEND INESS i 
St Electric Railwa — ~. | Dee. 21. Үшгрвр. Dus ЕО E Tx ——— 
St 3% Metro. Rly. 3} кА ane Tramways— Coni 6 re к < DEND NAME. Price · PRATE 4 
St. 3100 Do. 3} per Cent. “ nt.. Preference. | inued. Д | High. Low B -- - | Wed.. Р D B — 
St | 170 o. Qi nt “ A” Preferenc 86 —88 4 0 est ez | i гүре d Dec 27. MER GENE ODE SINE 
St 3160 bo. 3t ber ot Convertable Pret... 84 —88 |4 2 Feb, Aug: 81. у S С . 27. _ YIELDED Due. WEEK ТО 
Sp оро 31 Ber Cent ^ A ^ Deb, а И Ecos л eo 1: роо 2$ Ат Telephones | Си a 
St 4407 Metropolitan Di C MN C CE eb, Aug | 86 | 854}. 4; me T a Cap. S High- 
E TET an District Railway Ord. .... e M LU des d Bi. 499 | Da 4^ Cons Bo oi LC BI. 121-14) 5 12 0 - Jet eb 
| VÀ vo o. Ab First Pref s ee tr y Pag ы an, July » zs. [P 59. o% Cons. Bond nt. Ваз 95 —97 ; 1444! 143 
t. Pref. (1 e| 89—91 | ' Feb, Au 5] o | Anglo-Pc nds 1936 ...... 4 3 3 : і 143 
SU dio bo, d есь S enden Ltd È s 0 0 Feb, Аш 99 A 1:20 25 MR Telephone Tel. 5% 1st Mt. Db. Stk. io оү: Jan. July | | P 
|: 4% | D onsoltd. R 76 —73 0/7{ Monte Video Telephone Ord, ........ HR 18 O 2: y t жа 
zm 4% | Do. d о! dn: Rn = 102 = 3 n ^ | ры hie | 76} " ^ On | К 5 т Ord, осаат 7, ah c i8 35 AE ORE ES: 
St. 40 Do. 6 рег Cent. P per Cent. ........ —104 317 9 fan Han em e Pt of vue Co Pret Stocke е иы pis ds © R- R 5 0 өч... A Яң 
| 4% | „Ро. 4perCent Гер кы ы! 9—91} .. | Mar е | t 6% Do. Def Stock ss sers seien Pow E HEN. Noc mieu cs 
A Potteries Electric E ANO CCS | 45 197 420 ian Sep, 897 .. 7 10 6% b oie Cent Cum lat Piet oec 132% -- 134) 5 12 9 Feb, Aug 1044 1 
St. е Do. 5 рег Cent. Со А 4 1 4 1 6 Ја, Jub 146) .. 5 25 Do. е Cent. 2nd р Piel Gere: Sior 5 3 9 Feb, Aug, idi 101) 
| ot Do. 44 per Cent. DE ref оо SN 560 А | uly Sas Aste ope Do. per Cent. non-Cu . 41 — 101 l 0 Feb, AUS } 
sı! 1/2} S Met. Elec. Т eb. Stock .... НЙ ное Fe Jon? и о. Deb. Steck 3 m. 3rd Pref, ^ 51—6 ` 517 6 Feb, Aug 2 
_ 4°, c. Trams & Lt». 6% e 91 —94 Feb, Ап | ‚4 Рә. 4 ск 3+ per Cent. ( p 4 5 « Aug 
toy 4e Ро. 4 per Ce в. 6% Cm. Pref. 412: 0 Mi Novo e oos 043% per Cent. D гей.).... 100 — 0 Feb, A T MM 
55^ $ nt. Deb. Stock’. a ` May, Nov | | ; New York eb. Stock (red 102 3 9 ‚ Aug | 5 5 
jor? | underland Dist.Elec.Trms.5° 1stMtDI 880 ed.) 10/7; О ork Telephone Co. ed.) .... 109 —102 Q June, De і 
.. | Undergd. E ec.Trms,5°% IstMtDb. —77 57 CT 1 071 riental .... 30 yr. Bnds..., 190i 10:07 Jan ушу 10071 ee 
ee 4 of D & lec. Rys Lon. Sh t b om 6 Jan, Jul Е os T Do. bci QU PI HESS UIT 4 9 an, July 100 | 
i 15у) Бо. dad ultri. кше Lar. |" 4 0 Jan, Jub. uu S ut м M RE оде | on $450. Aen Os" 191} i08 : 
ee o. D еи — 102 ee | И 31 NIE А ‘о, elrh. Co. e Sto {> pp 167 3 4 18 "Hd, c es D 
Š и | D Mm оте — 76 182 119 0 Juni 1018 10 B rud e POE SIT 4015102 14 9 p Os E REM 
-+ | Yorkshire (W.R) Elec. Trams, О 57070100 2102 319 0 fins Déc^ 78 67 Tol cii D ) 100 —102 4 9 Jan, July | с 
St| 4} Do. ne xa Cum. Pref. ... dà Ln #1 19 0 56 | 9 St. 44% Do. MD S ГАН Рая | rw & 59 о ү Juy |"* = 
| per Cent. Ist Debs. situ arm 24—24 | “ March .. » p os | ед. а. в. -55 413 0 July oe ise | e 
а нь dd | 80—85 596 Jan" ae Financial ЕЕ D P EN 
] 1/22 Aron E Cable Co. 419, Deb. Stock C. | Jan, July 5, < 5 3/0 Elec. & Gen. Vs Investments. ` п, July | | ee | 
| 0/74 tDo. Bo Ca б ee a E неи 2 10 30 Da. Rer inven som pre ЖЕ | | 
7 EA E - i iC f rust... i ! 
1 0/71. О ое Е ‚| | 10 6%. ро. 6 per Cent. Pref, осыны. Fo TP | 
м cuz ch PB mim И Xu g EP E EIER S m 
3 пашан О to 3 A ril, t $$ | апа Е oo eevee 30 —133 | ».DcMr - ° 
di diu. De d e cen c dis JUNE = te ee: pril Oct Ou SRI сою A Railways, тое пете АВЕ оиа 
57359 Ро. Мы Без Stock Deb. (red. : e о С. ako N T Бей а : » DUC 
| о. Briti aan ео Stock ..... | —104 4 | uly е ИТ +. 4%: 4+" Сит. 2 ref..... pu. c 
100 e Bits я ы у Mite! 195 15 ТОЕ (np 4% Во. 438, Dab Stock «= PORE OG Tas A RE ee | si 
St 4% о. 6perCent. Pri per Cent. Pref... —97 ,414 3 Mar 'S sc [st $9 De 59. D они ини 95 —97 4 3 an, July | us 
er de BS dd CoL M ior Lien DUS (red) inp cd See yh (xc is St 5° Auckland E SU. Ede анны 1014—1031 4 8 3 June, Dec 96}. 95 
St. 105 Srush Elec. Eng. Co. Pri Deb. Stock ЕСЕ: —102 519 0 Nei rap Es 0  Brisba lec. Trams. 5°, Deb. (red). ‚ 99—101 5 | а 102 | 
40 rior Li 5 —59 ` "P 10 x 5 ne Elect » Deb. (red. = 5 0 9 v 107 
a js De А Deb. Stk в ER —85 : E 6 Jan, July ^ 109 [в i Be үү dh AAA ви oa ated | 2 6 Jan, July ii 100! | 
H ` 4lond Deb. Stock cs bes. ur | ee oe $ 5 x . Lo) е E te a iy | 
e > Pris Cale A MER ers] З 7 7 9 Mar, Sept HEN MN 4} per Cent. Db. Prov. Сы... idi cob 4 | Бмл. ‚ёр, 
. 1 449/ А er Cent. Cum. ao 9 —9i Jan Jul ш ee St. ae о Pref. О d y Ord.. мо i 4 6 0 , Ov A 
1! Sin, Do. 4l per Cent. 1 POT uen CENE 8 00 Ja , y "D - $ 9 Do. 5o. С r НИ ИИИ 137 —142 515 Jan, July » | 
RET) СЕК 9 ево fe heyi Ве} о Mote Eng Re i 
1/0 Ci j per Cent. Ist Co. » D GER e 31—3} Nov, May | - ZU M ta 9. Vancouv у ort. Debs NM {с ME 2410 0 J ‚ МОУ 120] X 
10737 ;adburn's (Ship) Te eb. -red.)..| 1 512 0 Ма: 7051. 4{% По. 44% er Power Deb .. 160—103 4 an. July ИЕ 1 
‚0/3; Con р) Telerraph О 04 —108 ау, Nov | Зі fSt. 5°; 1°, Pe Sos pues 104 — 89 A :0} 
l d. sotidated El ph Ord. esos pi 4 50 F RE s 4 Buenos HS Con. D»b. St. : t —105 4 pril, Oct 102 
1 07. | РА о Tm cm 519 0 NU | re USt 6%, Buenos Pe BAL roze Trams Ist Mt. Db. 1004 —103j 4° 2 А Jan, July 001 116 * 
K © Do. © per Cent. Pref a dis E d 2 : August M а "T af bie ! D b. Sc. ort & City Tram, Ist Mt. 97} —1011 4 19 € Mar, ‘Sept 102; C2} 
5% л & Co. (Nos. 1 to 85.000). . .... jd ae Wu Сер ж. зы 6 ' Calcutta Tramways (1 to 137,610) . | > 
5 1/9 Do. 5 рег Cant | ‚009)...... 7 4 0 А - "P 2/6 Do 5 mways (1 to 137,610 $e 93 --97 6 5 
/J Dick, Ke st Mort. Deb $— | pril, Oct · 1 4492. . 5 пег Cent. C: 619) ...... 51 —51 0 Feb, А 
5 0:74 › rr & Со. Ord S. (red.). : 60 — “à ‚ Jan, “К +e Do. 41°. um. Pref. 4 51 5 '1 : ' ug T 
St 049) Dico у ae =. 70 (714 0 Jan July | St. 0/6 Саре El Ist Deb. Stock i533 DN 5—5} 417 o Mar, Spt .. | .. 
5 о рэ. 4} par Cent. Deb, Prefa deadarka 1 -i 6 36 Se : July j M Ag 5 1/ Cit Pane Suis CA eens 102 — 105 6 Jan, July .. 
.. Б} 5 | 9—1 ph vus er “ Y of Buenos Ayres Trams бо (1904)Sh. : ‚4 5 9 ete 
St. | 49 е ЗАР зы 98 ШЫ (413 3 Jan July) n ESOS соты рег Cont Di. rams бо (195188: о | 5i — 477 DM c 
ZEN Do. 4pe Mi РО NCC nn ыу м а ап, July : .. 1 о; om o Tr. & Lte. 5% Ist Mt. Db... 0 Ету. е 
d^ ^9 ро. Hs ar Cont. Mort. Deb. Stock (ied: . li —2] .. Feb, Aug 2: 970 Havana Elec. Rv. D M SU. Db..... о; 7 =i% | 4 | 0 Du EM 5 
2 25 Electric ос ЗН | z —75 596 e De 2 100 5% Hone Kon. Bis .. t. 5% $1,000 50 ($ 4 9 Мау, Nov: . css 
i D: A PONDERA UNUM —8) une, Dec i í > Kone Trams: Co. 5 -per Gents Ist: = | С ЖЕ. 
St Ж D [рх Beat Gum Pel ee 8} Я i O Mar, Sept 1 eae Debs. iib Co. 5 рег Cent. 1st 102 105 416 6 Feb, Au | : | 
St ү ы per Cent. Pern. Lst Mort ‘obs. . и ai 8 0 ae July 109 50; н E Trams Sh P 77 —81 6 A d 8 . p р 
P | o е! ө/ Ы ег Ue a6 Жесем рер с ene Ge TS 2 | ‘ 
3 5/0 Heniey's Teter ist Mort. pu ке - T9} З 8 О Jan, July с: E on е 6 per Cont, it 5 m Stock |.) 91 98 з Е Бер, жер 
HI IB Е о ШТА евр куру ПП О 
A э ips T EHE HE —12 a, Septi e c „з . Se ee = 19, ИЕ. Р 
ЫЗ тышкы BoM or MEER 90 Ро Au "a War Cent Ron Mot Baba 1111 Вы. = | 
PT NE о Cum; Pret ‚ Works .... 2135145 9 Mar Sept 100 5% Man as Elec. Trams. 5% Deb. зз... 96-400 5 ane Jure we зә М 
T. Pre | 19 —I Mar, Sept Mar E aoz Trams Oe Stock....! 96 — 520 Ja bos 
St 50 | Johnson & Philipa 5% т и 9240 15 8 6. 7 Sot di үф SH Mexico Tran M e MS вр pim Jay | ЦР: 
1 Sq eae ее в Stic чы чы жык, April, Oct JN ONES D Gon Con d е E NE 19 0) Feb, Aug T 
hardsons, Westearth & Co., Ltd., Ord. 22 | Ш.Б ү д0. о. 6% 50 Ht S", Gold Bds 98 —105° 23. .. e | 
St. 4р Do. 6perCent. C Co., Ltd., Ord. b. ee April - bM USt 4% Montreal St. yr. Mort. Bds. .. * —10С 5 10 ns 24 
, 41% | Do. 4i per Cent grep ede a в Non ы ле асе HE | 
12 120 т Conduits 6 MM En Cun Die || 69 =, 6 8 | Мау, Nov| 1 E Жш Do. _ do. gives ee ғо 2.090) м 102 —101 „л... 
100° 49; p. d Construction Мет Pref. 1—5 8 O Jan, July ·· | + 5°) К Elec. Trams o om Е О i104 4 7 6 Feb, Aug 
1 1/0 Vicker o Cent. Deb. Bonds (1903)... Ы 34 —35 6 ы ee "5 3/0 R 2. Ist Mt. Db. Stock "T xd 4 6 6 - . 
a Ju Do. е д Ltd се :01 —103 |3 D 0, m July | os. | зш р Trams & Supply Со. У той —1031 : ү) е VET 
. » к . non eg. Ме Oe o 1212 1 І ane ' ' ‚| 1235. Р . и. | ! ° 
St d Do 4 per Cent pon Gum, Prelored Т Le it | 4 3 1 а im иер Doris tenor Boc ees du Hee | 
. z X xi en st Mort. D z .." 107 —111 | А ых | ° a Со; і eiro Tram. Lt CD. C UIS доза ^. 98 m 6 | | 
109 59. Do. 41 per Cent. 2nd b. Sk. (red.) 411 6 EET 5°, | Do. 30 . & P. Co. 3 —101 410 6, i .. 
| | Mort. D 93 —101 | 4 .. 100 5% yr. Gold Влдз............... 1110—1194 . : 
10 120 Do 5 рег Cent. 3rd M eb. (red.): 193 A 0 0 june D | oe Do. SO yr. M Qua wie. ee eis exe 103 avy 4 7 0 | | ee х 
] % J.G. White & Co. 6% ort. Debs. Scri : —105|4 6 6 е, Јес ‚Ёё $2} fSao Paulo T НН р 03 —104 416 6 | M 114§ 
Willians & Cum. Pref. р.. 104 —105 | 4 June, Dec 105. "S o Tramway. Lt. Power $100 St. 36; —971 . І 
5 Robinson Ó ге. ..... 15 0 n Do. 5 Power $100 1 i t 529 04 i 1034 
> Do. 6 E Es MRNA CEA PAD 141—15) | 7 14 I 1041 St. 4111 D per Cent. Ist Mt. St. 189 —193 : | 97 
20 | Do a ber Cent Cum. Pref. ...... vp Se d ш i: 100 44% Tore EU IUS Cons Deb. S 101 103 418 0 Domi 187 
| мы . Apr, Ot + | onto Ry. Со. 1st Mt. 44% р 1020—1041 O June, Dec | 1021 
109 5%, S E Telegraph ... x | O Мау, Nov | oreign Elctricily .418 0 Feb, Aug | .. " се 
St. 150. id Due Debs. (ea) Е » 77 | | | | зо. ^ Adelaid Supply, &c. | TT 
St 300 Do. American ао. оО Jan Ju. = OD E cus asa о | Ж 
St. 300 Do. MEA POM EI EA 10970 E July 10 t | Bo Peur Кеи | тсе. ту, 9 о Mar, Sept | 
1С 9 Commercial Cabl кое ножен \—1114' 5 8 0 ЕМУ gN i^o | Do. 4} рег Сз um. Pref. ...... TH 43 4 16 6. А р | 1, 
6/9 Cuba Sub e 4 per Cent. Deb. | 254—268 | 5 14 ‘My AGN ИИ: 1103)" 5%! Do. 5 nt. Deb. Stk. (red.) 1—14 5 8 0. | Ip. 
10 100 Do, E Ord. ..... eb. Stk...) 861—884 | 4 !1 6 F.My.AgN 261 Po: 3; b Caleutta Ele Cent. 2nd Mort. Deb. St ‚ 98 —100 411 0 .. 115 e 
` e Direct EAS. р рег И | icio | 5 [9 с JaAn o i ae 26 Do. 5° Co Отд........ ock.. | үе saa 506 Jan, Juy 9% .. 
«2 50 Do, 10 sh Опа... аы —18 |511 eb, Aug | 871 e, Calgary Pi ее —6 1540 А il, КР 
Sa^ D» al her Gent. Dob send ЕЕ О April, Qc ҮЗ} балай Gen Go. 5^, 1:1 Mort, Вай. vi B6 pry Oct. | EAD. 
109 ii Direst West States Cable i uc ег ош о a Ale om i ж TEG 7 
Я Е Ы 5 n D essct rere, 2 ++ |09 5%. Castner Electrolytic Alkali Co of U.S.A. ы о 4 
St 175 De arn а Nin UE. juo. sor p NE унс Alkali Co.(of U.S.A.) 2,816 0 ОП D Ww | 
zi 4% ne a TEE UR 133 —140 | : о June, Dec | e [St 5% Elec. pe of Oniario ...... | mE |5 ТО’ Jan i . 
S28 Eastern cons аас ad c) $16 в „МЫ Ө gs т Id os tation El еи аиа ИЙ Mri $a gi 
M оп а... TD m JY А "А л ee N | : | ! oe í l 
25 4% Bea per Cent. Deb, Stock ........ 131 —131 5 b 6 May, Nov 102 | e ооо _ 841-37 540 | | 
25 У C.N. (of ded eai in Sub. Debs. P CORE 3 19 0 aes 13} 135 е От. Do. 6 per Е Ord. .... I m. : pu July z T | 
Pas) РА р coenhaeen) sess — S b, : Я У, т нен Й * S D й 
109 Бор M m E RD OR e eaae рз : 0 0. May, Nov vs ied pert ‘iquia Power Co. i Gold Bnds Г 814 Mav, Nov | } = 
TE үз He ch enti EMITE | 
120 а 82 — av, ! ee „у Melbourne E. S Со. Cons Ord. St. e. c i as | oe 
oh 22. Marconis Wireless Te А cm e E IO. 1] е 5% Ро. St dst NT S E Cu NE. EDU 
A 4° | Pacific ME SS Mu M HE 3 3b | Ja, Ap.] y, S MH t. Goid Bonds Light Co. 5% LIMEN 100 --102 4 19 0. s ' 80} 75 | 
21 ld West шора Tel. 4% Cuar.Dbs.(red.) 2)1—2) 219 April ....| ЗА. 21 t $I Мех еее on . Jan, July 1004 
105 45, Do ee of America bs.(red.) 100 —102 у 3 е 0 2 | 2; 2 5) $31 Do. iU Lx Power Co. Com. 5, ПРГ. 82 —90 bein б i tt 
ic 16 West о, Debs. "i MON uror: 1% —1% | 4 4 г | June, Dec 2 Ses b Do. 50° ist M Pref. St.. m г ое 871 --89} 4 10 6 Jan. July 7 e | bs 
060 Do 6 DM E ичин 99—10 400. ay ses .. | | 100 505 | Monterey | t Mort. Cold Bads... se 1071—1091 6 9 јп.Ар,Ју.О 89} 831 
10.60, Do. бер... о. CENERE: Jan, у uo ub ee SI MP $ 3 6 Ра, Аш 007 
бу Ос. E HE CS A 0 —1 ay, Nov 9i a Бол. Ng Ov —93 | , Aug, 96 
ES 3/6 Western те Cent. Debs. VERUM MR Jes i а 0 | Мау, Моу : И. (410 River Fi Lt.. Po wer ко, чо St. 195 —-202 | я : 6 E | } 96 
A ao A CEA с 7 лоз 96 415 6 Jam Nov. «о E. | 6% | Do. D Ce C Ord. Stk. НЫ .39 —41 519 0 ЕМУАМ | 1988 .. 
Uam Western U ent. Deb. Stock (red.) .... 133—133 5 2 Jan. July ;- 5%, Do. Sn r Cent. non-Cum. Pref. Eo —245 4 3 y TEREE 
TUE nion Tele | AEVUM 6 Mr, | рег Сеп Stk.. Ls 6 Apr 
ЮО leera 101 — Ju,O. $1 | t. Deb. 104 рїї... 
о. $1,000 4 ph.$1.090 49,B 103 318 6. D 13% Я. $11 Shawini W Stock .. 110 512 0 ses . 
1% Fd. &RI Est. Od. ds 106 —109 3 14 ‚ June, Dec .- ft. 595 Do oo aterbe P Co Саллы, | 102 —104 417 May sss Sd 
Bnds. 1(0 — 3 d < e Bt. AP Б рег Сеп. Bonds cocer irse ce. 125 — O Jan, Jul . 
о —103 4 @ 6 бе е к 41 Per Con. ns КШ эрү T laz 3:2 3 y .. : 
ыр ' d ue F o AA | T 4 M, i | 
f Ex Dividend, 1 The L d : oe Ре als о рео 449 Db. St. essere’ | 1024—1043 4 p. с Jan, July m Е 7 
ondon Stock Exchange Committee h alls Poser Co Prel- coss ces 98 —100 411 0 | .. 103i | | 
ее hà кз E ж | . E 
ve declined to quote these. | н 80 0, Јап, Juy œ : f 
} 
` 
Е. 


IHE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OP 


ELECTRICAL ENGINEERING, INDUSTRY, SCIENCE AND FINANCE. 


ESTABLISHED, First Series (Weekly), 1861; Second Series (Weekly) 1878. 


№. 1,755. [v iN iu] 


FRIDAY, JANUARY 5, 1912. 


PRIcE SIXPENCE (ур 
Abroad 9d., or 18 cents, or 900., or 80pf. 


CONTENTS OF THE CURRENT NUMBER. 


NOTES „зоне. 095 | CoRRESPONDENCE—continued. 

Arrangements for the Week.. 498 “ Operating Characteristica 

The Passing of the National of Metal Filament Lamps” 
Tele; hone Company ...... 499 (E. W. Marchant). 

The Developinent of the Circle “Die Wechselstromtechnik”’ 
Diagram forthe Three- Phase (Т. L. la Cour and О. $. 
Induction Machine. By T. | Bragstad & R. Orsettich). 
F. Wall, M.Sc., M.Eng. Ill. 500 ‚ Experiences with the 15-ton 

Report on Power Generation. 502 Heroult Electric Furnace at 

Recent Physical Research. — | South Chicago. By C. G. 
AI. Short Electric Waves |. Озһогпе............ . 520 
and Long Heat Waves. By The Henting Effect of the 
David Owen, В.А., B.Sc. - Currents in Precise Measure- 


Hlüstrated a vescaN US resa ments of Electrical Resist- 
The Physical Society's aa ance. By R.T. Glazebrook, 
Exhibition of Apparatus. F.R.S., К. Bousfield, 


Illustrated. Concluded .. 507 K.C., and F. E. Smith. Ill. 521 


Standards for Electrical Ma- Provisional Electric Lighting 
chinery.—Discussion ...... 511 Orders «ares ocv vet ee dns 

Faraday Society ............ 512 | Patents expiring in 1912 .... 523 

Some ELECTRICAL Events IN Electrical Joint Stock Com- 
DOU РРР XR RS 514 panies of 1911 ............ 523 


Public Companies Wound Up, 
Dissolved. &c. in 1911 .... 524 
Post Oftice Engineers ...... 524 


The Electrical Engineering 
Laboratory at the Heriot- 
Watt College, Edinburgh. 


By Prof. Е. G. Baily, M.A., L&GAL INTELLIGENCE .. ...... 524 
F.R.S.E. ..... eco oss. 016 | Municipal, Foreign & General 
CORRESPONDENCE... eese . 518 Notes. (66x x aee ehe s .. 525 
Condensers and Metal Fila- Trade Notes and Notices .. 528 
ment Lamps (W. Perren City Notes .......... ...... 082 
Maycock). Companies' Share List . ... 533 
COMMERCIAL AND INDUSTRIAL SUPPLEMENT. 
The Round Table «(eor aera ry na ORE RUE NU Id rr ed 131 
The Automatic Telephone and Ite Рго=:ресёз............ еъ Бн 132 


Telephone Cable Developments, Illustrated .................. 134 


NOTES. 


—— -- —}—__—_ 


The Telephone Transfer. 

Tue transfer of the business of the National Telephone 
Co. to the State is now an accomplished fact, and we may 
look back upon the existence of the Company as a matter 
of history. It is always better, no doubt, to let some time 
elapse before taking up the critical pen of the historian ; 
but, nevertheless, we think we may say, without fear of 
contradiction at a later date, that the history of the National 
Telephone Со. is not one that reflects as much credit upon 
the State as one could wish. From the start the Company 
had an uphill fight. There is, of course, nothing unusual 
in this, for it is a natural phase of legitimate competition ; 
but in the present instance it was a case of competition 
against a State monopoly. The Government felt that the 
telegraphs were being threatened by the competition of the 


telephone, and, after a decision of the Courts, the Company 
was forced to рау a royalty, which last year reached the 
high figure of £353,700. This sum, no doubt, was welcome 
in helping to make up the large deficit on the telegraphs ; 
but, although the public benefited by having cheap tele- 
grams, it necessarily suffered by having a more expensive 
telephone service. It 13 curious that those who write in 
favour of State and municipal control do not realise that 
when private enterprise is hampered in this wav, and is 
limited to a certain number of years’ active work during 
which all the costs of development must be recouped, the 
price at which the service can be rendered is necessarily 
higher than if the terms of the licence were made more 
favourable. At the present time it is the fashion to 
discourage private enterprise; vet it is surely not difficult 
to realise that the progress of апу nation depends more 
upon private enterprise than upon State monopolv. 


——— pe 


ALL this, however, is past. Coming to the most recent 
times, and referring to the purchase agreement, we do not 
find that matters are much more satisfactory. We have 
dealt with this subject to some extent in an article else- 
where in the present issue ; but here we may be permitted to 
draw attention to the unsatisfactory nature of an agreement 
by which the Government did not provide any means for 
carrying on a normal expansion of the business. To stop 
the development of a telephone network is by no means 
in the public interest; but, apart from this, such a 
course Involved great hardship on many of the staff of the 
Company, as it was, of course, impossible to maintain so 
large a staff under these conditions as that required in 
normal working. Consequently, many of the Company’s 
employés had to be dismissed without an easy prospect of 
finding work, although aware that if still in the Company’s 
employ at the time of the transfer they would be taken 
over by the Post Office. Originally, no provision was made 
by the Government to take over the staff. Agitation, 
however, was successful in producing a change in this 
undesirable policy. Nevertheless, the Government under- 
took to take over only those who were receiving a salary 
below a certain figure, and this has led to several of the 
principal engineers and superintendents being omitted from 
the transfer. Thus, apart from the Board of Directors, local 


directors, secretary and solicitor, the engineer-in-chie*, 
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the assistant engineer-in-chief, the general superintendent, | Neweastle-on-Tyne Co. 


and the superintendents for London and Midlands, North- 
Western, Northern, Scotland and Southern provinces have 
been omitted from the staff transferred. This, we fear, does 
not augur well for the commercial and successful working 
of the undertaking in the hands of the Post Office. A 
business whose capital runs into millions cannot be carried 
on successfully without a very full and competent staff, 
and we think it will be admitted that if a private company 
finds it worth while to pav such a staff adequatelv the 
Government would find it equally worth while to pay at 
thesamerate. It will not be surprising if this parsimonious 
policy is followed by results which are far less satisfactory 
than those to which the public have been accustomed under 
the auspices of the National Telephone Co. The Companv 
leaves an excellent record behind it, and we can only 
chronicle its disappearance with regret. 
EEUU 

Power Supply Progress. 

THE anticipated activity on the part of electric power 
supply companies, which was looked for as a result of the 
numerous Power Supply Bills about eight years ago, has 
so far failed to realise the hopes of electrical engineers, 
except in the case of а few companies. The disastrous 
results attending the operations of one companv, which 
started on too ambitious a scale, were partly responsible 
for the tightening of the purse-strings on the part of the 
general publie, so that enterprise was to a considerable 
extent checked. We have reason to believe, however, that 
the previous mistrust of electrical concerns on the part of 
financiers is gradually passing away, and, provided no 
untoward cireumstances arise in the near future, the much 
needed capital will probably be forthcoming. Possibly a 
precursor of the improved conditions is that the Cornwall 
Electric Power Co. has awakened to considerable activity. 
A few particulars of the progress made by the Company will 
be found in the Supplement which accompanies this issue. 
This Table, the first of the series for the present vear, is 
concerned solely with British power supply companies, 
and is No. III. m the classification adopted. 


ANOTHER interesting development, which we need only 
mention, is the transfer by the Kent Electric Power Co. of 
part of their area to a new Company, the South-East Kent 
Electric Power Co. On the other hand, it seems as if the 
Gloucester and Somerset Electric Power Companies have 
given up any attempt to provide a supply in those counties. 
As regards the Companies which have made progress in 
previous years, steady development has again to be recorded, 
the connected load in each case having increased by a few 
thousand kilowatts. This is, of course, a mere bagitelle 
compared with what the industry requires for even normal 
development ; but in view of the difficulties which many 
of the Companies experience in extending their systems, 
particularly as regards the opposition of the smaller local 
authorities, it is not altogether unsatisfactory. As typical 
of the increase, we may instance the 2,660 kw. additional 
connections of the Lancashire Electric Power Co., the 
2,700 kw. of the South Wales Power Co., the 6,000 kw. of 
the Clyde Valley Co. and the 8,000 kw. added bv the 
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Of these extensions, that of the 
Clyde Valley Co. probably indicates the greatest progress. 


— —— 


Expiring Patents. | 

THE patents which will expire this year include some that 
are of more than usual interest. One of these is by C. A. R. 
VON WELSBACH, and describes the osmium lamp. We need 
scarcely remark that this patent is of little importance at 
the present time, but it is of interest as being practically 
the forerunner of the metal filament lamp. It describes 
methods of making osmium filaments, either by coating а 
platinum wire with osmium and finally driving off the 
platinum by heating electrically to а high temperature, or 
by depositing osmium on a carbonaceous filament in an 
atmosphere of osmium vapour, the carbon being subse- 
quently burned off. Having regard to the position of 
automatie telephones at the present day, it is interesting 
to note that two patents by the Strowger Automatic 
Telephone Co. are included in the list. They relate to the 
well-known concentric finger calling device of the Strowger 
system and to the other calling equipment and secret devices. 
that are used. A patent by CLATwoRTHY and HOLMES 
describes the method adopted by these inventors for driving 
printing presses, the control being effected by а small motor 
running at a comparatively high speed in conjunction with 
a main motor running at a lower speed. When the speed 
of the press exceeds a certain value the small motor is cut 
out. А patent bv Solvay & Co. refers to vats for the elec. 
trolvsis of alkaline chlorides with a mercury cathode, on the 
same lines as the well-known Castner-Kellner process. 
Other patents are those by W. Sykes, relating to the Sykes 
cable conduit, and by S. G. Browy, relating to telephone 
relivs, 

1D LS 


Radio-Telegraphic . Conference.—H.M. Government has 
notified the Governments which have adhered to the Berlin 
Wireless Telegraph Convention of 1906 that the next Radio- 
Telegraphic Conference will be held in London on June 4th 
next. 


The Belgian Government has adhered to this Convention 
for its Congo colonies. 


New Year's Honours.— The New Year's Honours list pub- 
lished on Monday last contains the following names that are 
familiar to our readers :— 

Privy COUNCILLOR: Sir Francis J. S. Hopwood, K.C.B.. vice-chair- 
man of the Development Commission and formerly Permanent Under 
Secretary of the Board of Trade and of the Colonial Office. 

Кхпонтз:] Wm. Р. Barrett, F.R.S., until recently Professor of Physics. 
at the Royal College of Science for Irclend. Не is distinguished for his 
researches and writings on physics, and has recently been prominent in 
psychical work. 

Jas. M. Davidson, M.B., C.M., distinguished for his researches in 
Х-гау work. He is connected with the Róntgen Ray departments of the 
Charing Cross and. London Ophthalmic H: sp tals. 

Henry Alex. Miers, F.R.S, Principal of the University of London 
since 1908. Не is well known for his geological researches and educa- 
tional work. He was a member of the Council of the Royal Society from 
1901 to 1903. 

Bertram С. А. Windle, F.R.S., President of University College. Cork. . 
He has been very closely connected for some time with the development 
of technical education in Ireland. 

С.Вв.: Wm. Marwood, assistant Secretary to the Board of Trade in 
charge of the Railway Department. 

Andrew М. J. Ogilvie. one of the assistant secretaries at the General 
Post Office, who has the telephone department under his immediate 
supervision. 


Gable Interruptions. Date of Interruption. 


Asssb —Perim .................... ce erem July 8, 1923 
Latakia—Palura ........... eee .... May 26, 1910 
Saicon—Pontianak ............. wee s ‚.. Nov. 24, 1911 
Paramaribo—Cayenne Jan. 1, 1912 
Tenedos —Bes'ka ... Jan. 1,1912 
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Changes in the Telephone Зузет.— Аз a result of the 


transfer of the telephone system in this country to the Post 
Office a number of exchanges were closed on January Ist, as 
Post Office exchanges already existed in the areas concerned. 
The exchanges closed were Esher, Molesey, Southall, Rich- 
mond, Ealing, Finchlev, Sutton, Harlesden and Westminster. 
Subscribers connected to the Harlesden exchange were trans- 
ferred to Willesden, and those connected to Westminster to 
Victoria. 

The “London Gazette" for January 2nd contains an 
announcement signed by Mr. A. F. King (Secretary to the Post 
Office) that the telephone exchanges formerly belonging to the 
National Telephone Co. now belong to and are worked by the 
Postmaster-General, that the service is until further notice con- 
tinued to subscribers in accordance with the terms of their 
contracts and arrangements with the Company, and that sums 
from time to time falling due from subscribers should be paid 
and all communications on the subject of telephonic lines 
should be addressed to the Postmaster-General at the same 
addresses to which they have hitherto been sent. 

*How to Cheapen Transport."—In a lecture delivered 
before the Institute of Builders on Wednesday last Mr. H. W. 
Gattie dealt mainly with the economic side of his proposal for 
overcoming present traffic drawbacks. The cnginecring 
features of this scheme have bcen generally dealt with by us in 
THE ELEcTRICIAN for July 22, 1910. At the beginning of his 
lecture Mr. Gattie pointed out that as a result of the recent 
agitation railway rates were to be raised. This was quite the 
wrong course to pursue, and steps should instead be taken 
towards reducing the large amount of time and money wasted 
owing to the present faulty methods of dealing with goods. He 
attributed the fact that this country provided itself with only 
about 25 per cent. of the food consumed to the abnormally high 
transport. charges whereby a system of protection in favour of 
the foreign producer was encouraged. The freight rates in 
this country were double those in Germany, while the present 
goods station was entirely lacking in design. He, therefore, 
advocated the creation of a London goods clearing house on the 
lines already described in these columns, of which the various 
parts would be in immediate electric inter-communication 
with each other. This clearing house would be a substitute for 
the 174 goods stations now existing in London. Dealing with 
the specific case of the transport of 100,000 glazed bricks from 
Yorkshire to London, the lecturer showed that by present 
methods this would cost £257 from door to door, while under 
the clearing house scheme it would be only £142, or a saving of 
45 per cent. In conclusion, Mr. Gattie made the interesting 
announcement that a working model of his system would 
shortly be on view at Battersea. 

Рһсепіх Fire Office Rules.—We have just received а copy 

of the 40th edition (dated 1912 and revised by Mr. 5. G. Castle 
Russell) of these well-known Rules for electric light installa- 
tions, &c. The first alteration that caught our eye is an ad- 
dition to the preliminary note head " Approved System." 
This now has been amended by the addition of a paragraph 
stating that “ The wiring throughout should be enclosed in 
substantial iron or steel barrel, with screwed connections. 
All apparatus and fittings, such аз. . . should be enclosed 
in iron boxes, into which the barrel should screw.” This, how- 
ever, is evidently no more than a recommendation, since other 
svstems are mentioned in Rule 4 (which remains unchanged). 
Rule 5 now states that pipes and fittings placed in the open, 
and exposed to damp, must be galvanised and made water- 
tight, being also blocked from damp brick walls. Main switch- 
boards (Rule 20) should have ample clearance between metal 
carrying current and the enclosing case. In Rule 23 (resist- 
ances and choking coils) it is now unnecessary for resistances to 
be insulated from their cases. Finally we may mention that 
Rule No. 26 (motors) has been rewritten and that Rule No. 39 
(electric lifts) has received а number of new clauses. Although 
we admit that it is necessary to impress on the non-technical 
public the dangers of unsatisfactory wiring and apparatus, we 
do not think that the first of the ` Useful Facts to be remeir- 
bered,” with which the Rules conclude, 18 1n а desirable form. 
This reads ‘* Electricity can readily change to fire. 
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Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Mr. D. Owen contributes an erticle on ** Short Electric Waves and 
Long Heat Waves.” 

In en erticle entitled " The Passing of the National Telephone 
Co." particulers of the Сотропуѕ undertaking are given and the 
verious problems connected with the transfer to the Post Office are 
discussed. 

In our Leading Article we review some of the electrical events of 
the past vear. 

At a recent mecting of the Birmingham Local Section of the Insti- 
tution of Electrice! Engineers Mr. T. К. Wall read a Paper on “ The 
Development of the Circle Diagram for the Three-phase Induction 
Motor.” 

An eccount is given of the discussion before the Leeds Local 
Section of the Paper by Dr. В. Pohl on ‘ Standards for Electrical 
Mechinery." 

Prof. F. G. Baily recently read 2 Paper before the Scottish Local 
Section on * The Electricel Engineering Laboratory at the Heriot- 
Watt College, Edinburgh." 

We conclude our account of the exhibits at the recent exhibition of 
apparatus by the Physical Society. 

Our Annual Table giving statistics of British Power Supply 
Undertz kings accompanies this issue. 

We give g list of the patents of electrical interest that expire during 
the present year. 

The list of Provisional Electric Lighting Order applications for the 
1912 session is given on another page. 

We give in another column some particulars of the revised classr- 
fication and rates of pay of the officials of the Post Office engineer- 
ing department which have been sanctioned by the Treasury. 

Municipal Loans,—An inquiry was held at Leeds on Wednesdsy 
into the application of the Corporation for permission to borrow 
£60,000 for extensions of the electricity supply undertaking. Staly- 
bridge, Hyde, Mossley and Dukinfield Tramways and Electricity 
Board heve epplied for sanction to a loan of £16,850 for their elec- 
tricity supply department. 

Directors’ Reports.—-The directors! report of the National Telephone 
Co. states that the inventory of the Company's plant and assets to be 
purchesed by the Postmaster-General is nearing completion, and 
that in order to enable the Company to satisfy the claims ot the 
debenture stock holders it has been decided to go into voluntary 
liquidation. 

The directors’ report of the Bahia Tramways, Light & Power Co. 
gives particulars of the progress of the Company's tramways and 
electricity supply undertakings. 


PERSONAL NOTE. 


Mr. Н. B. Renwick. formerly general manager and secretary of the 
County of London Electric Supply Co. (Ltd.), has been elected to a 
seat on the board and appointed managing director. Mr. F. C. 
McQuown., formerly assistant secretary, has been appointed secretary 
to the Company. 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the post of commercial assistant in the 
Bradford Corporation electricity department. Applicants must have 
had a sound technical education in subjects relating to electrical and 
mechanical engineering. and practical training as electrical engineers, 
and preferably should have obtained commercial experience with a 


_ firm of electrical engineers supplying motors, arc lamps, heating and 


cooking apparatus, &с. Salary,£250 per annum. Applications, on 
а special form to be obtained from the city electrical engineer and 
manager. Mr. T. Roles, Town Hall, Bradford, must be sent to the 
town clerk, Mr. Frederick Stevens, Town Hall, Bradford, by first 
post, Tuesday, Jan. 9. 

The Governing Body of the Northampton Polytechnic Institute 
(St. John-street. London. Е.С.) invite applications for the position 
of assistant junior demonstrator in the electrical engineering and 
applied physies department. Particulars (with forms of application) 
from the principal. Dr. R. Mullineux Walmsley. to whom 
applications should be sent by 10 a.m. of Thursday, Jan. 18. See 


also an advertisement. 
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А Midlands firm advertise for an assistant tester, well up in testing 
,glternating-current and direct-current machinery. 


Ап engineer is required as general manager of a tramway, light and 
power company in Ceara, Brazil. See advertisement. 


A mains superintendent is required by Port Elizabeth (Cape 
Colony) Municipality. Salary £250, rising to £300. Applications 
to Messrs. Davis & Soper, 54, St. Mary Axe, London, Е.С. 


The Federal Public Service Commissioners, Melbourne, require an 
assistant electrical engineer in the Postmaster-General’s Depart- 
ment. Salary from £520 to #600 per annum. Applications by 
Feb. 1, 1912. 


A lecturer in physics and applied mathematics is required at the 
Rhodes University College, Grahamstown, Cape Colony. Salary 
£300. Applications to Mr. F. J. Wylie, 9, South Parks-road, 
Oxford, by Jan. 15. 


Mr. W. B. Cownie, formerly general manager and secretary. has 
been appointed managing director of the National Electric Construc- 
tion Co.. and Mr. Robert Watson, formerly accountant, becomes 
secretary of the Company. 


Salford Tramwavs Committee have appointed Mr. H. Weston 
ОУ а equipment superintendent. at £150 per anuum. rising Бу 
two advances of £10 and one of £5 at intervals of two years. to £175 
per annum. The Electricity Committee have promoted Mr. F. 
Barlow to the position of superintendent of electrical testing and 
motor hire department, at £150 per annum. rising by biennial in- 
creases of £10, to £190 per annum. 


Mr. В. Н. Molesworth, late resident engineer of the Oudtshoorn 
(S. Africa) Electric Light & Power Co.. has been appointed town 
engineer at Uitenhage, in succession to Mr. W. J. Mason. 


Mr. Herbert A. Walker has been appointed general manager of 
the London & South-Western Railway Co. in succession to Sir Chas. 
J. Owens. 


Newport (Mon.) Electricity and Tramways Committee received 
over 50 applications for the position of commercial manager of the 
municipal electricity supply and tramways undertakings. and the 
following short list of six appeared before the Committee :— 

Messrs. N. J. Young. Bristol Tramways & Carriage Co. ; J. H. Roth- 
well, Wolverhampton Electricity and Tramways s; C. E. S. Hill, Birming- 
ham Tramways ; G. R. Spurr, Walthamstow Tramways and Electricity ; 
S. T. Allen. electrical engineer, Carlisle: and A. T. “Eardley, tramway 
manager, oe Eventually Мг. N. J. Young, Bristol, was appointed. 
Mr. Young has been for 13 years in the employ of the Bristol Tramways & 
Carriage Co., and he will take up his duties on March 1. The salary 18 
£400 per annum. 


INSTITUTIONS AND SOCIETIES. 


Faraday House Old Students’ Association.—The annual smoking 
concert of this Association will be held at the Holborn Restaurant, 
Council Room. on Friday. Jan. 19, at 8: 30 p.m. sharp. Mr. H. H. 
Perry. president. in the chair. Tickets and all particulars may be 
obtained from the Hon. Sec., Faraday House, Southampton-row, 
London, W.C. 


EDUCATIONAL NOTICES. 


University of St. Andrews.— Prof. M. J. M. Hill. F.R.S., Aston Pro- 
fessor of Pure Mathematics at University College. London, and lately 
vice-chancellor of the University of London. has had the honorary 
degree of Doctor of Science conferred upon him by this University. 


University College.—' The work of the second term begins on Tues- 
day, Jan. 9. and among the special and advanced courses arranged in 
the facultv of engineering are the following :— 

* Hlumination and Photometry,” by Mr. W. С. Clinton, on Wednes- 
days, at 6:30 p.m... beginning Jan. №; © Waterways, Harbours and 
Docks.” by Mr. A. T. Walmisley, on Tuesdays and Thursdays, at 5 р... 
beginning Jan. 11: “ Heating and Ventilating Engineering.” Бу Mr. 
A. Н. Barker, on Wednesdays, at 7 p.m., beginning Jan. 17; " Theory 
and Practice of Aviation," bv Mr. А. В. Low, on Fridays, at 5:30 p.m.. 
beginning Feb. 2. Full particulars of these courses, as well as of the 


other work of the faculty, may be obtained from the Secretary. 
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Sir John Cass Technical Institute.— During the Lent and Summer 
Terms of 1912 the undermentioned special courses of instruction 
will be given :— 

A course of 10 lectures, fully illustrated by experimenta, will be given 
Бу Mr. R. S. Willows. M.A., D.Sc., on * Conduction in Gases and Radio. 
activity " on Friday evenings. from 7 to 8 p.m., Commencing Jan. 19. 
a course of 10 lectures will also be given by Mr. G. Senter, D.Sc., Ph.D., 

'" General Physical Chemistry," to be followed by practical work 
ecd to meet the requirements of those engaged in the chemical and 
allied industries. The courses will be delivered on Wednesday evenings 
from 7 to 10 p.m., commencing April 17. Detailed syllabuses may be 
obtained at th» offices of th» Institute, or by letter to the Principal. 


Northampton Polytechnic Institute, London.—A course of 10 
lectures on “ liluminating Engineering " is to be given at this 
Institute on Tuesday evenings at 7:30 p.m., commencing Jan. 16. 
Each lecture will be given by a specialist, and will deal with the prin- 
ciples and practical problems of the particular subject. "The fees for 
the full course are: Members, 108. ; non-members, 15з.; or for 
single lectures 2s. 6d. per lecture. Full particulars can be obtained 
at the Polytechnic, or by letter addressed to the Principal, Dr. R. 
Mullineux Walmsley. 


Carnegie Research Scholarships.— The Council of the Iron and 
Steel Institute will shortly proceed to award 100 Carnegie Research 
Scholarships for 1912. Intending candidates should send in their 
applications before Feb. 29 on forms to be obtained from Mr. G. C. 
Lloyd, Secretary of the Institute, 28, Victoria-street, London, S.W. 


ARRANGEMENTS FOR THE WEEE. 


MONDAY, January 8th. 
NEWCASTLE STUDENTS! SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
7:30 p.m. Meeting ‘at Armstrong College. Newcastle. Address 
bv Mr. С. S. Vesey-Brown. Paper on “ The Localisation of 
Faults in High and Low-Tension Cables," by Mr. B. A. M. 
Cooper. 
GRADUATES! ASSOCIATION OF THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
8 p.m. Mecting at Storey's Gate. Paper on ^ Oil Engines " by 
Mr. G. R. Dalkin. 
WEDNESDAY, January 10th. 
YORKSHIRE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:15 p.m. Meeting at the University, St. George's Square, Sheffield. 
Paper on * Some General Princ iples Involved in the Electrical 
Driving of Rolling Mills.” by Mr. C. А. Ablett. 
BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the University, Edmund Street. Paper on 
“ Dynamos for Motor Road Vehicle Lighting." by Mr. J. D. 
Morgan. 
ASSOCIATION OF ENGINEERS-IN-CHARGE. 
8 p.m. Meeting at St. Bride's Institute, Bride Lane, Fleet Street. 
Paper ** Notes on Hand Firing versus Mechanical Stoking." by 
Мг. F. F. Evans. 
THURSDAY, Jar uary 11th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Mecting at Victoria Embankment. Paper ` ‘Some General 
Principles involved in the Electrical Driving of Rolling Mills, 
by Mr. C. A. Ablett. 


DUBLIN SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


8 p.m. Meeting at the Royal College of Science, Upper Merrion 
street. Paper on“ Peat as Gas Engine Fuel—New Develop- 
ments,” by Mr. T. Tomlinson. 


LoxpoN BRANCH OF THE ASSOCIATION OF MINING ELECTRIC AL 
ENGINEERS. 
8 p.m. Meeting at 39, Victoria- street. 
in Connection with Explosives.’ 
PRIDAY, January 12th. 
ErEcTRO- HARMONIC SOCIETY. 
Smoking Сопеете in the King's Hall, Holborn Restaurant. 


Discussion on “ Electricity 


8 p.m. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding Lieut.-Col. Н. M. Leaf. 
The following orders have been issued for the current week :— 


Monday, January 8th. “А Company.—Technical work, Musketry 
Instruction (Standard Tests), 7 to 10 p.m. | 

Tuesday, January 98th. “B” Company.—Technical work, Musketry 
Instruction (Standard Tests). 7 t» 10 p.m. 

Thursday. January Pith. “С” Company.—Technical work, Musketry 
Instruction (Standard Tests). 7 to 10 p.m. | 

Friday, January 12th, " D". Company.—Techniceal work, Musketry 


Instruction (Standard Tests), 7 to 10 p.m. 
Saturday, January 130. — Head-quarters will be opened for Regimental 
business from 10 a.m. to 12 noon. 
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i THE PASSING OF THE NATIONAL TELEPHONE COMPANY. 


The last day of the year just passed witnessed the transfer 
of the plant, land, and buildings and other property, together 
with the staff, of the National Telephone Company to the State. 
By this act, the Government assumes the responsibility for all 


i 


the telephone service of the United Kingdom with the exception | 


of Portsmouth and Hull. The licence of Portsmouth Corpo- 
ration runs until 1926, and that of Hull Corporation expired 
simultaneously with that of the Company. 

The licence of the Company dates from 1881, and was for 
30 years; during that time the various telephone companies 
ultimately absorbed in the National Company have had to 
struggle on as best they might, carrying on a public service 
with no statutory powers; licensed by the Government and 
paying to the Government a rovalty of 10 per cent. upon the 
gross receipts from their exchange business. and receiving in 
return for that rovalty permission to live, if they could, against 
the competition of the Government itself. 

The work undertaken by the Company can be appreciated 
bv consideration of some of the figures ; and in what follows, 
estimates have been made for the month of December. Also, 
for the sake of simplicity, we shall write, to some extent, as 
though the Companv were still in operation. 

At the end of the licence there were in operation о ‚ег 1.600 
exchanges, every one of which was open for service con- 
tinuously. There were 526,000 exchange telephones or 
stations, and an additional 36,300 private wire stations, most of 
which private stations do not need a licence from the State. 
The total mileage of wire serving these stations, and providing 
the junctions between exchanges, is nearly 1,200,000 miles. Of 
this wire mileage over 880,000, or 68 per cent., is underground, 
‚ 9-5 per cent. is in aerial cable, and the remainder in bare wire. 
In addition, the Company rented from the Post Office 216.000 
miles of wire (generally because the Company had not been able 
in those places to lay its own underground. wires) for use on 
tis local svstem. 

The exchange service has to deal. with 760,000,000 calls per 
vear, approximately equal to 2,620.000 calls per day. 
many of these calls have to be handled by more than one 
operator, it is probable that the total number of call-operations 
is in the neighbourhood of 5.000.000 per day. The total 
number of operators for dealing with these calls ts 7,550. 
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obligation to"recognise service under the Company as giving 
any claim to consideration at the hands of the Postmaster- 
General, either as regards service, emolument, pension, gratuity 
or compensation. 

The staff were much dissatisfied with this arrangement and 
took up the matter energetically by direct representation and 


-through members of. Parliament, with the result that they 


obtained from Lord. Stanley, then Postmaster-General, a 
promise that almost all the staff who had had 2 years’ service 
would be offered positions under the Post Office. Certain of 
the Company’s staff were excepted, the discrimination being 
made against the highest members of the staff (who had not 
been concerned in the political agitation’, regarding whom the 
Postmaster-General gave no promise. Since then, after addi- 
tional pressure by the staff,the Post master-General has promised 
to take over those members having less than 2 years’ service. 

The agreement made no provision for new construction work. 
In constructing plant (and it must be remembered that a 
telephone companv is constructinz plant every dav) it is 
obviously necessary for economy to plan for a considerable 
time ahead. But the agreement made no provision for plant 
which would not be required before 1912. and the effect was 
that for every pound expended by the Солурапу in spare plant 
not earning revenue before the end of the licences, the Company 
would have to pav annual charges in the shape of interest, 
depreciation, and working expenses for nothing. as upon sale 
the plant would only be paid for at its then value. Obviously 
under such circumstances the Company was bound, as far as 
possible, to circumscribe its capital expenditure by the licence 
period. 

The agreement made no provision by which plant which had 
vears of life still in it could be taken o it in order to replace it 
bv more economical plant. The Company has therefore had 
to bear the whole cost of very heavy replacements, whereas a 
continuing concern would have been entitled to spread the 
wastage over a period. 

The natural result of this non-recognition of the necessity of 


| growth was to caus? the discharge of a considerable number of 


Of the total number of exchanges 1,374 have less than 300 | 
subscribers’ lines each: on the 224 larger exchanges, which ; 


vary in size from 300 to 9,000 lines, 46 per cent. of the lines 
have central-battery equipment. 

The financial figures are not less interesting: During the 
year 1911 the gross revenue was £3,607,400, and the working 
expenses amounted 10 #2.288,600. 
for that vear was £353,700, and during the last 10 vears the 
total rovalties amounted to over £2,474,780. 

THE PURCHASE AGREEMENT. 

The last date at which the Post Office could acquire the 
Company’s undertaking under the terms of the licence was 
December 31st, 1904. The Government decided not to exercise 
its option under these powers, and instead an agreement dated 
February 2nd, 1905, was entered into for the purchase of the 
Company’s plant and land and buildings at the end of 1911 at 
their then value. This agreement secured to the Post Office 
the business as well as the plant of the Company at the price 
of the then value of the plant only, and it freed the Company 
from any fear it might have of the State building up an 


alternative plant which would render the Company’s plant 


useless at the end of the licence period. | 
But there were many serious problems untouched by this 


agreement. No provision was made for the staff of the 
Company to be transferred to the State. The Company had 
pressed this point most stronglv, but were unable to persuade 
the Government to meet it, and the agreement merely contains 
а clause which states that, although probably the Post Office 
would take into its service & considerable proportion of the 
Company's staff, yet the Post Office would not accept any 


The royalty to the State | 
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the construction staff, who were thus faced with the cruel situa- 
tion that while they were promised work if they were on the 
Companv's staff at 1912, vet the Company could not find sufti- 
cient work to retain them until that time. Negotiations to re 
tain their services failed, and after this the Company undertook 
that no more should be paid О through reduced work. 

In fact the agreement of 1905 took no account of the necessity 
for growth. It may be asked why the Company did not foresee 
these evils, and th» answer is that it did and endeavoured to 
secure conditions which would obviate them. 

This feature of the inability of the Company to expend large 
capital amounts in the last years of its licence is of peculiar 
interest in that this will also be the case of the Electric Lighting 
Companies when the expiry of their statutory periods draws 
near. They will then be faced with the necessity of having to. 
plan their works up to the end of that period only, and in every 
case where there is any unexhausted capacity at the end of the 
period monev will have been wasted by the Company. In fact, 
their only course will be to have their plants as near saturation 
point as possible at the date of the sale. 


EDUCATION. 


The Company made the education of its staff an impor- 
tant matter and a permanent Education Committee has existed 
for a number of years. Fees for evening technical classes were 
paid by the Company for those of its staff who made a satisfac- 
tory attendance. There was also a series of correspondence 
classes intended to deal with (a) those persons who, situated in 
remote places. could not obtain personal teaching and (6) more 
advanced technical matters which could not be obtained at any 
of the schoo!s ; at these classes there have been large numbers 
of pupils, the number during the last session being 2,790. The 
fees were very low and the classes were heavily subsidised. 

Societies were encourag^d for the reading and discussion of 
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papers on all kinds of subjects, commercial, operating and en- 
gineering. These meetings were regularly attended by the 
principals of the staff and the Company contributed grants in 
aid, leaving the management entirely in the hands of the socie- 
ties, which numbered 57. The Company also offered premiums 
for the best papers read. 

Any member of the staff who had an improvement to suggest 
might lay the same before the Education Committee, and if the 
suggestion was found worthy of trial an award was given. 
During the last nine years 1,198 suggestions were considered 
and many awards were made. 

The Company had its own paper, the “ National Telephone 
Journal,” which was regarded as a most valuable source of edu- 
cative influence. There was also a provision by which the 
staff were occasionally sent to other places for study work. 


ENGINEERING. 


Much work has been done on the matter of uniformity of 
equipment and method ; this is particularly noticeable in the 
exchanges constructed during the last few years. These ex- 
changes will bear comparison with any in the world. Among 
the causes which have led to improvement in service has been 
the study of traffic on engincering methods. Great alterations 
have taken place in the handling of traffic during recent years, 
and traffic engineering is now in all well administered concerns 
recognised as a most important branch of work. 

In the matter of telephonic transmission much has been done 
since 1904, when the researches of the Company first began to 
bear fruit and were adopted for the first time in a binding agree- 
ment—the Purchase Agreement. Prior to that, in the United 
Kingdom, the K.R. law had had still some adherents; it had 
been usual to specify certain weights of copper for lines of 
various lengths, and the results were by no means uniform. To- 
day the results are predetermined as precisely as with, say, 
lighting circuits, and regular standards of transmission are m 
force all over the kingdom. Many lines have been loaded, the 
problem in this case being to load short rather than long lines. 


PURCHASING POWER. 


As regards the price to be paid to the Company by the Post 
Office nothing can yet be said; the plant, land and buildings 
are to be sold at their value, and it may be that the ascertainment 
of this value will have to be made by the Railway and Canal 
Commission. If that is so the matter will be one of unusual 
interest to the Lighting and Tramway Companies who are liable 
to have their plants valued in a somewhat similar manner. 


THE FUTURE. 


The future holds many problems for the telephone service, 
and of these the royalty is one which 1s interesting. The 
country at present makes an increasing profit from the royalties 
collected from the telephone subscribers. The amount for the 
year 1911 was £353,700, and the sum was growing rapidly. 
Will the Government be able to retain that profit, will the tax 
be remitted to the subscribers, or will the amount be swallowed 
upintheexpenses? The loss on the telegraphs and the royalty 
on the telephones make the anomalous situation that when a 
person sends a telegram he receives a discount off the proper 
charge for it, while when a person sends a telephone call he 1s 
taxed an amount in addition to the proper charge. 

On account of the expiring licence as above explained, the 
‘Company has had very largely to cease laying down plant for 
the future. When the Post Office enters into possession this 
restriction will, of course, vanish; but large construction work 
can only be at once commenced under certain restrictions. 
The plans on which such works must be based, if great waste 
is to be avoided, take a very considerable time to prepare, and 
they are not ready. The Government is then in the dilemma of 
having either to delay work until the plans have been pre- 
pared, or to go ahead without proper plans and so cause much 
waste of money. 

In the making of such plans the costs, both capital and 
annual, play a very important part, and from the nature of the 
case these are not ready. Obviously the National Telephone 
Co.’s costs cannot be adopted, since the conditions under the 
Government are different. Similarly the Post Office costs are 


useless, since they must largely be affected by the incorpora- 
tion of the National Company’s plant, methods and staff, and 
there is nothing to be done except to build up a series of standard 
costs. Until this is done only a makeshift in the way of funda- 
mental plans can be attempted. 

There is a further difficulty. The Postmaster-General has 
announced that when the price to be paid for the Company’s 
plant is settled he will be able to consider what rates shall be 
charged. Now no one сап make fundamental plans until the 
development to be expected has been forecast, and this cannot 
be done until the rates to be charged for the service, and many 
other items, are known. 

There are numerous other interesting problems which will 
have to be faced in the near future, such as are caused by the 
abolition of the local telephone areas with the consequent 
effect upon the long-distance work. But enough has probably 
been said to indicate that there is no restful period ahead of 
the telephone men. 


THE DEVELOPMENT OF THE CIRCLE DIAGRAM FOR 
THE THREE-PHASE INDUCTION MACHINE.* 
BY T. F. WALL, M.SC., M.ENG. 
Summary.—The circle diagram is developed by considering the action 
of the rotating field on one phase. The power, torque and slip are repre- 
sented by intercepts on certain straight lines. The accuracy of the 


diagram is discussed, and the results of tests оп an 8 В.Н.Р. induction 
motor compared with those deduced by means of the diagram. 


The following development of the circle diagram is, as far as the 
author is aware, to some extent new, and it is believed that it will be 
found to be exceedingly simple. The operation of one phase only is 
considered, for the action of each phase is identical. 

In Fig. 1 the resultant rotating field due to the current in a three- 
phase stator winding is shown in full lines, and for that instant at which 


Fic. 1. 


the current in phase 1 has a maximum value. The current in phase] is 
considered positive when the current in the conductor marked 1 is as 
indicated by (X). It is to be noted that the rotating field is wholly 
linking the coils of phase 1, so that at this instant the conductors of 
this phase are not being cut by any lines of force. "The conditions, 
therefore, represented by Fig. 1 are such that the current in phase 1 is 
a maximum, and the flux cutting the conductors of this phase is zero. 
Hence, if the current in phase 1 be represented by a vector, the vector 
of the rotating field must be drawn at 90 deg. to this current vector. 
The vector of the rotating field will be drawn to coincide in direction 
with the E.M.F. which it induces. By drawing the position of the 
rotating field relatively to the conductors for another instant it will 
be seen that, using the above convention for representing the ro- 
tating field, the current in any one phasé leads by 90 deg. on the 
rotating field. 

The vector diagram may now be drawn, always remembering that 
the rotating field lags by 90 deg. on the corresponding current in any 
one phase. It is convenient when drawing the vector diagram to 
consider the rotor winding as having the same number of active con- 
ductors in series per phase as the stator winding, that is to say, if q, be 
the number of active conductors in series per phase in the stator 


* Paper read before the Birmingham Local Section of the Institution of 
Electrical Engineers ; somewhat abbreviated. 
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winding, апа g, Бе the number of active conductors in series per phase 
in the rotor winding, the number of active conductors in series per 
phase of the rotor winding is assumed to be increased in the ratio 
q,/d,. and the rotor current diminished in the same ratio. The 
winding factors of both windings are assumed to be the same. 

In Fig. 2let OD be the vector of the effective value of the rotating 
field due to a current in the stator winding of effective value I, per 
phase. Let OD, be the effective value of the vector of the part of 
this rotating field which links the rotor windings. Let OD— OD, 
(1+A,). Let OC and OC, be similar vectors for the rotor windings, 
and call OC— OC, (1+^,). Then OE will be the resultant vector of 
the rotating field cutting the stator windings, and OA, will be the 
vector of the total field cutting the rotor windings. 

In what follows, the applied pressure at the stator terminals is con- 
sidered constant, and in the first place it will be assumed that the 
resistance of the stator winding is negligibly small. It is at once seen 
that the vector OE must be of constant magnitude. 

Now it is clear that the rotor current must be in phase with the ac- 
tually existing rotor flux cutting the rotor winding, i.e., in phase with 
OA, According to the previous argument, the vector of the stator 
current (OB, in Fig. 2) must be drawn 90 deg. in advance of OD, and 
the vector of the rotor current (OB, in Fig. 2) must be drawn at 90 deg: 
in advance of OC. Hence ОА must be at right angles to OC. Now, 
since OE is of constant magnitude, and the angle EAO is 90 deg.. the 
point А must move over a circle on OE as diameter. Further, since 
DE is proportional to EA (see below), it follows that D must move 
over а circle whose diameter lies on OE produced. The following rela- 


tions then hold :— 
EA=DA— DE; DA/D,A,=OD/OD,; .. DA=OC. a ; 
1 


i 2 D 
i.e., DA= DE(1 +),) on =ЮКЕ(1+\„)(1+\,); 
1 
~. БЕА= рРЕЦІ+А,)(1+л,) — 1]. 
Hence the diameter of the circle over which D moves 
=ОКЕ/ (1 +М)(1+;)—17. 


In Fig. 2 the vector OB, represents the current corresponding to the 
flux OE—41.e., the magnetising current. It is evident that the extre- 


M 


mity of the vector of the stator current OB, must move over a circle 
whose centre lies on OB, produced, and whose diameter is 
ОВ, -X)(1 +a2)— 1]; 

for the reluctance of the magnetic circuit is considered constant, and 
therefore the current is proportional to the flux which it produces. 

The torque of the motor is given by the product of the rotor current, 
and that component of the flux due to the stator current which is in 
phase with the rotor current. Hence the torque 

—OB, . ОА, = ED. . OA=B,B, . MB,=area of triangle B,B,M—* 
the height of the extremity of the current vector above the diameter 
of the circle. In Fig. 3 the current circle diagram is shown without 
the vectors of flux. The torque is represented by the distance B,N. 

Remembering that, for the present, the stator resistance is neg- 
lected, it is clear that the mechanical power developed by the motor is 
given by the input minus the I?R losses in the rotor winding. If OB, 
represents the stator current, the ordinate B,N will represent the 
stator input, since the applied pressure is constant. The vector В.В, 


* The sign == is used to indicate " proportional to." 


(1+А,) will represent the rotor current (reduced, of course, to the 
stator turns). Now in the similar triangles, B,B,N and ВМВ, ; 
B;N/B,B, = B,B,/B,M ; .-. В,В,2= В, . BM. 

But UN is proportional to B, N—i.e., to the square of the rotor cur- 
rent. When B, coincides with the short-circuit point B, the whole of 
the stator input B,R is the rotor PR loss. Hence В,С is proportional 
to the stator input minus the ГВ losses in the rotor winding—-1.e.,B,U 
is proportional to the developed horse-power of the motor. 

The product of torque and rotor slip gives the power lost inthe rotor 


E nm 


windings. Since the rotor iron losses are negligibly small (the slip 
being small) the rotor losses can be considered as purely [?R ‘losses, 


Hence torque х slip=rotor PR loss; therefore slip constant. BN 
А 


since the torque is represented bv B,N. Join MB, and produce, and 
from any point Q in MB, produced, draw QD at right angles to OM. 
Let C be the point of intersection of the lines QD and MB,. The 
triangles MCD and B,B,N are similar, and the triangles МОР and 
UB,N are similar, therefore 
UN MD CD NB, 
NB, DQ’ MD NB,’ 
Е 


Х , , 
CD= DQ. кы and is proportional to the slip. 
1^ 


b In tho practical case it is not sufficiently accurate to neglect the 
stator resistance in so far as the power is concerned, and it therefore 
becomes necessary to examine the influence of the stator resistance on 


Ета. 4. 


the construction of the circle diagram, and on the torque, power and 
slip lines. The stator resistance will still be assumed to be so small 
that the stator flux—i.e., the vector OE in Fig. 2—remains constant, 
and the vector diagram of Fig. 2is unaltered. In Fig. 4 let B, be the 
short-circuit point, then B,R represents the power supplied to the 
motor at short-circuit, and since the motor is at rest all the power 
supplied must be consumed in I?R losses and iron losses, The iron 
losses may be taken into account in the vector diagram by drawing 
from O'a line O'O vertically downwards to a distance which repre- 


н = чы = = 
Ы — А = „ 
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sents the current per phase necessary to supply the iron losses. The 
iron losses are assumed to be constant, and if the point O be taken as 
the origin for the stator current vectors instead of O', the circle dia- 
gram will give the total stator current per phase. 

The distance B,R in Fig. 4 represents the PR losses in the stator 
and rotor windings. Supposing the stator current vector is assumed 
to be given by В, В, instead of by O'B,. It has been shown already 
that the distance B,N is proportional to B,B,?. Therefore if B.R re- 
present the total PR losses at standstill, UN will represent the PR 
losses when the stator current is O'B, (because it is assumed that 
O'B,— В, В,). Theassumption involves the neglect of the ГК loss due 
tothe magnetising current O’B,. Hence for any point B, on the current 
circle, UN may be taken to represent the total ГВ losses. The dis- 
tance B,N represents the total power supplied to the motor less the 
iron loss. The distance B,U will represent. therefore, the mechanical 
power developed. This will not represent the power available at the 
motor pulley, because the friction must be subtracted first. 

The torque is determined from the power supplied to the rotor, for 
it has been shown previously that. the power supplied to the rotor is 
equal to the torque multiplied by the synchronous speed of the motor. 
The synchronous speed is, however, à constant quantity, and the 
torque is therefore proportional to the power supplied to the rotor. 
Suppose that the distance B,R is divided in the ratio of the stator re- 
sistance to the rotor resistance (reduced to the stator turns)—i.e., so 
that SR represents the stator resistance and SB, represents the rotor 
resistance. Then it is easy to see that for any point on the current 
rircle UW will represent the rotor I?R losses, and WN will represent 


bat 


w—> Атрегез. 


the stator IR losses Hence B,W represents the power supplied to 
the rotor—ze., B, W represents the torque of the motor. 

To obtain the slip. let MB be produced to any distance MQ, and 
from Q draw QDat right angles to ВХ. Then the triangles B, WB, : 
МОС are ‘similar. Also the triangles MQD: UB,W are similar. 
Therefor | 

BW MD, MD UW, 
WB, DC’ DQ WB, i 
UW 
. = • р . 
ee ВМ Q 

It has been stated already that the rotor PR loss is given by the 
product of the torque and the slip—t.e., UW is proportional to the 
product of B, W and the slip. "Therefore the slip is proportional to 


UW/B,W. But it has beenshown that 


Hence DC is proportional to the slip. 

The author next gives particulars, as an example of the use of this 
diagram, of a test on an 8 B.H.P. three-phase induction motor. 
» Ер. 5 the brake-horse-power has been plotted as abscissz, and 
the values of the stator current and the power factor have been 
plotted as ordinates. The full-line curves have been plotted from 
the circle diagram, and the points marked © were taken in an actual 
brake-horse-power test. 
Р As regards the agreement between the brake-horse-power test 
figures and those deduced from the circle diagram, the following 
points should be noted. Although the theory assumes constant 
mutual flux, the diagram is drawn by means of the short-circuit and 
no-load points which are actual test data and are taken with con- 
stant terminal applied pressure; hence the results must agree at 
these two points, and the error at intermediate points is consequently 
smaller than would be the case if the circle diagram had been actually 
-calculated under the assumption of constant mutual flux. Further, 


UW . 
B,W is proportional to DC. 


although the theory assumes that the I?R loss due to the magnetising 
current is negligibly small, this loss is not actually entirely neglected 
in drawing the diagram, for it is included in the no-load and short- 
circuit measurements, and the error is again smaller than would be 
the case if the diagram were calculated under the assumption of 
negligibly small magnetising current. "The iron loss may reasonably 
be taken as approximately constant, since decrease of the rotor speed 
means decrease of mutual flux and decrease of stator iron loss, but 
increase of rotor iron loss. 


REPORT ON POWER GENERATION. 


At а recent meeting of the American Electric Railway Engineering 
Association а report was presented by a committee on power genera- 
tion. This report comprises a series of Papers, which are briefly 
abstracted below. 

Mr. H. G. Stott dealt with 


Developments in the Generation of Steam, 1910-1911. 


He remarked that during the past vear severel important steps 
have been taken in the development of new measuring instruments 
for use in the boiler room, and more complete recognition has been 
given to the fact that the boiler and furnace of the future must be 
able to conform more closely to the load curve than in the past. 
While the standard method of boiler testing gives an accurate 
average result, it does not give any idea of what the boiler is doing 
for short intervals of time. 

Two distinct types of indicating apparatus are now available. 
First, the Venturi meter, which is preferably used to measure the 
water fed to the individual boiler. Results may be obtained from 
this type of meter probably correct to within 3 or 4 per cent. The 
mcst serious objection to this method is that each time the fireman 
changes the rate of tlow in order to keep the water in the gauge at the 
proper level the indieation on the Venturi meter changes simul- 
taneously without any corresponding immediate change in the Ном 
of steam from {һе boiler. 

The second method is the use of a stcam flow meter of the Pitot 
tube type. This Pitot tube is inserted in the steam pipe connecting 
the boiler with the steam main or header, and is connected to the 
indicating dial instrument by two 1 т. steel pipes. The accuracy 
of this instrument is probably about the same ав that of the Venturi 
meter, and applies closely enough for {һе purpose of general indica- 
tion of the relative amount of work being done by different boilers. 
The results which may be obtained by means of such an instrument 
are evidently of the utmost importance ; but extensive experience 
with it is lacking, as the instrument has only recently been 
placed on the market. 

А third measuring instrument of almost equal importance, but for 
measuring the amount of coal fed to each boiler, has also been 
developed. It consists essentially of a propeller of large pitch 
capable of being s'ipped inside a downtake coal pipe. so that the coal 
in flowing down from the overhead bunkers or conveyor turns the 
propeller blades, and by suitable integrating mechanism indicates 
on à dial the coal used in any particular pericd. The results obtained 
are sufficiently accurate for comparative purposes. 

In the furnace the principal development seems to be in the 
intelligent use of forced draught in order to obtain high rates of 
combustion when required. To meet the enormous variation of a 
traction load in an economical manner, taking into consideration 
not only operating and maintenance charges, but also fixed charges, 
the best solution seems to be to design the boiler-room equipment 
for maximum operating economy at the average load of the plant, 
and to put up with a slight loss in efficiency at the higher and lower 
loads. Several methods of doing this are available, the most obvious 
one being to instal two stokers or grates under each boiler, so that 
one may be banked during the lighter loads. This will give a range 
of steaming of almost two to one as required by the load curve. А 
second method. which has some very attractive features, but is as 
yet incompletely developed, is the use of oil in burners protected by 
the bridge wall from the grate or stoker on which coal is being 
burned. "There seems to be every reason to hope that this will prove 
a very effective and efficient method of increasing the output of 
boilers during peak loads, provided that the oil can be obtained at 
4s. or less per barrel, and that proper facilities for its storage can be 
obtained. 

А third method is in the use of some form of grate or stoker which 
can be economically operated with natural draught up to, say, 
150 per cent. of rating, with best economy at 100 per cent. rating. 
With peak loads the natural draught can be shut off and forced 
draught put on, thus forcing the boiler to at least 225 per cent. 
rating with very good economy. 
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Mr. L. P. Crecelius dealt with - 


The Best Standard Voltage and Frequency to be Adopted for 
Three-Phase Turbo-Alternators. 


The present tendency toward increasing the speeds of turbines 
for the dual purpose of better steam economy and lower cost requires 
of a relatively small amount of iron and copper a large kilowatt 
capacity, because the high speed demands a reduction in diameter 
of the elementary revolving parts. "Therefore, in large generators. 
designers find it difficult to provide the necessary space for high 
voltage insulation, and this situation becomes more and more acute 
with the increased capacities now demanded by some operators. 
This has brought up the suggestion from builders to limit the voltage 
of large generators to 6,600 volts and lower, and to use voltage- 
raising transformers. 

The author first discusses the most economical and satisfactory 
transmission voltage for general utility where the power plant is 
located within 10 miles of the sub-stations; and he shows that 
11,000 volts is the most satisfactory standard transmission voltage 
for most svstems requiring large steam turbo-alternators. Having 
thus established the proper transmission voltage, he next considers 
the voltage of the generators. Considerations of simplicity and 
economy demand that this voltage be the same if possible. То 
eliminate the destruction from short-circuits, and to improve the 
stability of the system as a whole, operators are now seriously con- 
sidering the introduction of some form of impedance or reactance 
to be placed between the generators and the distributing cables. 
It has been proposed that this protection should be secured by 
voltage compensators designed to include the necessary reactance, 
and it is true that within reasonable limits this is possible; also 
that the generator windings consequently would not be subjected 
to potential stresses caused by line disturbances. However, it is 
obvious that no protection is offered in case of internal trouble in 
the transformer. On the whole it does not seem proper or desirable 
to add voltage-chenging transformers for the purpose of introducing 
more reactance to the circuit. 

The proper protection can be best secured by connecting the 
necessary current-limiting reactances. mounted on non-magnetic 
cores, between the generator and “bus bars, and this reactance should 
have a value of approximately 6 per cent. 

In reference to frequency, for purely railway work the 25-cvcle 
rotary converter is decidedly preferable and outweighs every other 
consideration. In fact. Jarge lighting and power companies have 
found a frequency of 25 evclos most advantageous, and therefore 
consideration of the specific advantage resulting from the use of a 
higher or lower frequency is entirely immaterial. 

The use of а three-phase star-connected 11,000-volt 25-evcle 
generating system with earthed neutral seems particularly advan- 
tageous for conditions existing in the average American сиу of over 
200,000 inhabitants where the power supply is generated by means 
of steam turbines, and it is a debatable question whether this 
does not constitute one of the principal limitations to large turbo- 
generators. 


Mr. R. A. Dyer reported on 
D.C. Turbo Generators Larger than 500 kw. 


Information on this subject was requested of the various com- 
panies. The Westinghouse Electric & Mfg. Co. have constructed 
a number of 500 kw. 1.500 rev. per min. units, but they have not 
built any 600-volt railway sets of greater capacity, nor have they 
ever entertained any serious requests for them. Units up to 750 kw. 
or 800 kw., at à voltage of 250, and up to 1.500 kw. at 600 volta, 
however, have been built by several European electrical concerns. 
The average speeds of such units are in the neighbourhood of 1,500 
and 1,200 revs. per min. respectively. The fact that such machines 
are built, and are running, disposes once forall of the question of the 
possibility of these sizes of units. Оп the other hand, the small 
number of such size machines in operation, and the experience of 
the manufacturers in this country, seem to indicate that the demand 
for such machines is not great. This, again, would indicate that 
there is no particular improvement over low-speed apparatus in one 
or more of the essential features—that is, price, floor space, economy 
and maintenance. 

‚То show some of the difficulty in the way of building large size 
direct-current units, the Company state that it is essential to-day 
that carbon brushes be used on all classes of direct-current machines ; 
and as experience has shown that the limiting speed for carbon 
brushes is in the neighbourhood of 6,000 ft. to 7,000 ft. per minute, 
this at once fixes the outside diameter of the commutator of a 
generator for æ given speed. The radiating surface of any commu- 
tator fixes the current-carrying capacity. With the best grade of 
carbon brushes and a peripheral speed of 6,000 ft. to 7,000 ft. per 
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minute. it is known that about. 14 amperes per square inch of surface 
of the commutator is about the safe upper limit of design. 

To show how this works out the case of a 750 kw. 250-volt machine 
at about 1,500 revs. per min. with 6.000 ft. per minute peripheral 
speed is considered. "The periphery of the commutator would be 
4ft. At 1} amperes per square inch of surface they could handle 
60 amperes total per inch of length of commutator, and for 3.000 
amperes the capacity of the machine would require two commu- 
tators each 25 in. in length on its working face. or from 30 in. to 
35 т. in overall dimensions—that is, the distance taken up along 
the shaft for the commutators alone would be 6 ft. approximately. 
By the time the armature core and its connections have been added, 
a distance of 10 ft. 6 in. or 11 ft. would be necessary from centre line 
to centre line of the bearings. The commutator diameter, at the 
above circumference, would be approximately 15 т., and it is 
evident that the shaft could not be made more than 104 in. to 11 in. 
in diameter. With the centre distance fixed, this size of shaft would 
be probably too weak for esfe operation, and it would undoubtedly 
be necessary to increase the commutator speed to 7,000 ft. per 
minute. 

This shows, the Company consider, that thev are very ncar the 
limiting features in every particular in order to obtain a speed of 
1,500 revs. per min. for a 750 kw. direct-current turbo at 250 volts. 
For the steam end. however, a speed of 1,500 revs. per min. is not 
high enough from the standpoint of steam economy. Such a unit is, 
therefore, a compromise on both ends of the set. ‘The speed is higher 
than is desired for the generator. giving increased frietion and wind- 
age losses and reducing the efficiency somewhat, and also increasing 
the cost. On the other hand, a cheaper and more efficient steam end 
could be built if operated at a higher speed. There is no doubt that 
direct-current turbos of larger capacity than 500 kw. can be built. 
How much larger capacity depends upon the voltage at which thev 
ore to be built. Three thousand amperes is in general about as high 
current as it has been attempted to handle. 

À consideration of matters like the above, however, has led the 
Westinghouse Company to develop a geared sct, and they have under 
contract а considerable number of direct-current turbo units in- 
volving the use of reduction gears of the Melville-Macalpine type. 
The only geared direct-current unit that they have in operation at 
present is a 500 kw. 250-volt set, which has been running in the 
works of the Commonwealth Steel Co. at №. Louis, Mo., since 
March 31, and which to date (October) has been working very satis- 
factorily; but (еу have a number of orders for such sets of 250 and 
600 volt and 500 kw. and 1.000 kw. capacity, which will be in use hy 
the end of this vear. The use of this gear renders possible a lower 
speed for the generator and higher speed for the turbine, both 
features tending to reduce the cost and improve the efliciency of 
the units eomposing the set. 

The efficienev of the gear on test is stated to be above 98.5 per 
cent., whilst the cost of the plant. comprising turbine, reduction 
gear and generator, will be approximately the same as for а good 
Corliss engine and direct-connected direct-current generator. 

Mr. L. P. Crecelius also presented a report on 
The Purchase of Bituminous Coal under B Th.U. Specifications. 

Throughout its reports the Government (U.S. A.) has been exceed- 
ingly careful to advise against the use of specifieztions purely on a 
B.Th.U. basis; also recommending that a careful examination of plant 
conditions be made and a selection of fuel supply be chosen accordingly. 
The most careful attention should first be given to the nature of the 
existing furnace equipment, draught and load; the character of 
coal best suited to the plant conditions, the number of heat units 
obtainable for a unit price; the cost of handling the coal and ash, 
and the possibility of burning the coal without smoke or other 
objectionable features. In general, it may be said that in any market 
the coal obtainable at the lowest price is the most economical, pro- 
vided the furnace equipment is suitable. If the furnace is not so 
designed as to permit the use of the cheaper coal, it should be changed. 

The usual and customary element upon which premiums and 
penalties are based is the heat content expressed in B.Th.U. Ном- 
ever, because of the presence of the other disturbing elements, and 
because in any market а number of grades of coal can be had at 
different prices, which variation in price is usuallv out of all pro- 
portion to the respective steam-making quality of the various coals 
offered, it follows that other restrictions must be added to the 
specifications. 

The most disturbing elements in coal are ash, sulphur and moisture. 
The presence of an excessive amount of ash in any coal manifests 
itself in the nature of a reduction of capacity, because of its occupying 
a relatively large amount of effective grate area with inert matter. 
It is also the source of additional expense in the matter of cost of 
removal and extra wear and tear on ash-handling apparatus. It 
should, therefore, be restricted to a certain limited amount, on 
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premium being allowed for а minimum. Penalties for amounts in 
excess of the allowable limit should be provided, and these pre- 


ferably should become excessive after a certain value. 


Sulphur either free or in combination with other elements in excess 
of 3-5 per cent. is decidedly disadvantageous to the fuel, especially 


so when burned on certain types of furnaces. It is the principal 


source of formation of fusible clinkers, which clog the fire, adhere 
to the grate bars and increase enormously the cost of maintaining 


the furnaces. The presence of sulphur, even more than ash, governs 
the nature and the source of the fuel supply, and excessive amounts 
should be severely penalised. Хо premiums for a minimum should 
be provided. 

If coal bills are settled according to weights at the receiving 
station the moisture value should be determened and the B.Th.U. 
determination made upon samples “ аз received." If bills are paid 
according to railroad weights at the loading station the B.Th.U. 
determination should preferably be made on a dry sample. 

Volatile matter more than any other element provides the means 
for determining the source of the fuel supply. (The amount of vola- 
tile matter in coal increases with the distance from the Atlantic coast 
to the Mississippi river, and furnishes the means of knowing in what 
section the coal was mined.) The presence of volatile matter is not 
necessarily detrimental to the coal, but because of existing furnace 
equipment and severe smoke regulations, it may be necessary to 
restrict a fuel containing excessive amounts of volatile matter. 

Considerable stress has lately been laid upon the supposedly 
excellent results to be obtained from a combination method of pur- 
chase based upon an evaporation basis and an analysis basis. It 
does not seem proper to make an outside party responsible for the 
economical performance of equipment not in his control. This is 
the circumstance when the coal dealer is called upon to supply fuel 
on a basis of evaporation; and this disadvantageous practice will 
continue to the mutual dissatisfaction of both parties so long as 
doubt and uncertainty shroud the matter of a proper basis of fuel 
purchase. 

In general, it is decidedly advantageous to purchase fuel under 
definite specifications wherever conditions are such as to require а 
fuel supply better than the poorest, lowest priced fuel obtainable. 
Whenever conditions warrant the burning of the very lowest grade 
fuel which corresponds to lowest cost, definite specifications covering 
heat, ash, &c., are unnecessary. 

. The drawing-up of coal specifications is not the work of a chemist ; 
it is rather the work of a mechanical engineer, who, however, must 
be in close touch with a chemical adviser. 


RECENT PHYSICAL RESEARCH. 
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XI.—SHORT ELECTRIC WAVES AND LONG HEAT 
WAVES. 


BY DAVID OWEN, В.А., B.SC. 


It is just 30 years ago since Langley commenced his great 
researches on the infra-red solar spectrum. At that time the 
spectrum appeared to be limited on the side of greater wave- 
lengths by а band at 2=1p. Such was the moderate degree 
of success achieved since 1800, when Herschel showed by the 
simple heating effect that the solar spectrum extends on the 
side of the red beyond the visual range. Langley greatly 
improved the sensibility of the receiver by the invention of his 
now well known bolometer. He introduced accuracy into the 
determination of wave-lengths by the use of a reflecting 
diffraction grating, designed of short focus in order to produce 
a “hot spectrum." Не avoided absorption in his spectro- 
scope by the use of a train of rock salt lenses and prisms ; re- 
polishing surfaces, sometimes after only а few hours' use, to 
overcome the rapid deteriorating effect of moisture. One 
result of his work was an accurate map of the spectrum as far 


as 5-34, and an extension of the known range to 15и, or 


possibly further. | 
It was in 1887, when Langley's researches were practically 
completed, that Hertz made his discovery of electric waves. 


It is hardly necessary to emphasise the immense significance 
Clerk Maxwell had early in the previous decade 
enunciated his theory that light and heat consist of electro- 
The waves of Hertz, produced by direct 
electrical means, had a wave-length of not less than some 
60 cms. In succession, Lodge, Righi, Lebedew, Lampa and 


of this event. 


magnetic waves. 


Chunder Bose reduced the wave-length of the rays emitted 
by the electrical oscillator down to а limit of 4 mm. Ву the 
use of these short waves the verification of the analogy of 
behaviour of these rays and visible rays, begun by Hertz, was 
carried into greater detail ; the existence of the more recondite 
phenomena, such as double refraction in crystals and rotatory 
polarisation, was established. The whole range of wave- 
lengths, from infinity down to a few millimetres, had been 
added to the domain of ether waves. | 
Much work remained to be done to unify the subject. Max- 
well’s theory involved the correlation of the electrical and 
optical properties of bodies. It is a far cry from waves 
evident to the eye (4—0-45 to 0-8u) to waves of a centimetre 
in length ; from frequencies of billions per second to those 
of millions per second, and from these downwards to the all- 
important limiting case of steady electric fields, under which 
electrical conductivities and dielectric constants are measured. 
The work of Prof. Heinrich Rubens, of Berlin, has served 
splendidly in bridging the gap referred to, and in solving out- 
standing problems of the Maxwellian theory. Langley 
replaced the Melloni thermopile by the much more sensitive 
and swifter working bolometer: Rubens, on the other hand, 
has taken up and developed the thermopile, producing a linear 
type which possesses qualities equal to, or, under appropriate 
conditions, even superior to those of the bolometer. Не has 
worked out a method of generating homogeneous infra-red 
radiation of great wave-length (“ reststrahlen " or “ residual 
rays ") by utilising the property of selective metallic reflection. 
Comparatively recently (1911) he has developed another 
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method—that of focal isolation—whereby a fairly homo- 
geneous radiation of approximately 4mm. wave-length has 
been obtained. These researches of Rubens cover a period of 
close on 20 years, and are actively in progress at the present 
moment. His recently published results show no signs of 
diminished value or interest. a 

With regard to radiation on the ultra-violet side of the 
visible spectrum, the range known is not very large. Great 
difficulties are encountered owing to absorption by the 
media employed. Quartz prisms begin to absorb strongly 
at 0-18u. With fluorite it is possible to go as far as 0-12u. Ву 
the use of the concave reflecting grating, Lyman has succeeded 
in getting up to 0-1034. At these short wave-lengths, the 
source of the radiation and the optical apparatus have to be 
enclosed in vacuo, since beyond 0-24 the air itself becomes. 
opaque. 

Thus at present the range of etheric waves is from 5=0-1д 
toA= a ,withanunbridged gap of nearly four octaves extending 
from А=1 mm. to 2—4 mm. This is best represented dia- 
gramatically in octaves according to the method emploved by 
Guillaume in 1899. The diagram of Fig. 1 is drawn to renre- 
sent the known spectrum up to the end of 1911. 


THE WoRK ОЕ RUBENS. 

Maxwell singled out two relationships which follow from the: 
electromagnetic theory of light. The first is that the square 
of the refractive index for infinite wave-length 18 equal to the 
specific inductive capacity K, or 

А, s 3 x x» . . (1) 
The second connects the transparency of a body with its. 
electrical conductivity. Perfect conductors should be perfect 
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reflectors of radiation, and consequently opaque. The theory 
is best expressed in Drude's equation— 
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В denoting the percentage of reflected light of wave-length 4 
(microns), K the electrical conductivity, measured as the 
reciprocal of the resistance of a column of 1 sq. mm. cross- 
section and ] metre length. Thus (100—R) denotes the 
intensity of the radiation that penetrates into the substance ; 
and the electromagnetic theory states that this is, for a given 
wave-length, inversely proportional to the square root of the 
electrical conductivity. 

These two relations can be tested by the data of experi- 
ment. It is important to bear in mind the manner in which 
Maxwell himself regarded them. In respect of the former he 
selected the case of paraffin wax, the only substance for which 
the dielectric constant wasat that time accurately known. He 
remarks that the value of n must be selected which corresponds 
to waves of the longest periods, as K is only determined by 
very slow processes; and from the value of n of melted parathin 
for visible rays extrapolates (formula not stated) for n,, 
arriving at the number 2:02 for n?,, which is not greatly 
different from the value 1:975 of К. But he remarks, " this 
Shows that our theories of the structure of bodies must be much 
improved before we can deduce their optical from their elec- 
trical properties." Аз regards the opacity of metals, Maxwell 
noted the greater transparency of gold foil than according to 
calculation, so far as this calculation was possible with the data 
then available, and comments again on the desirabilitv of а 
greater knowledge of molecular structure. Here we have the 
key to much of the work undertaken bv Rubens. Не set 
before himself the problem of investigating the dispersion— 
that is, the relation. between refractive index and wave- 
length—of as great a number of bodies as possible. This 
involved the extension of the range of the spectrum on the 
infra-red side, and, moreover, the production of long-waved 
radiations of sufficient intensity to allow their properties to be 
ascertained. 

"ince the time of Maxwell the electron has emerged, and won 
an outstanding position in electrical theory, In it we have to 
а laige extent that knowledge of molecular structure whose 
desirability Maxwell foresaw. 

Below will be given some account of the valuable additions 
to our knowledge which have been contributed by Rubens, and 
of their relation to electromagnetic theory. 


(100—В)\/К = 


(а) Measurements of Dispersion.—The passage of radiation 
through any substance is affected by the presence of the con- 
tained electrons. These may be bound to the molecules, any 
displacement being accompanied by a restoring force increasing 
with the displacement ; or they may be able to move freely 
in the interstices of the substance. In insulating media the 
electrons are almost entirely of the former class; in metals the 
free electrons predominate, though not to the entire exclusion 
of the others. Тһе problem of the effect on the body of an 
alternating electric force is similar to that of free and forced 
vibrations in a mechanical system, and the resulting relation 
between the refractive index and the wave-length is expressed 
in the Ketteler-Helmholtz dispersion formula 

у М М. 

т? =%-+ су К ВХ. Peut Жол . (3) 
Here 4,, 4, &c., represent the wave-lengths corresponding to 
the natural periods of the bound electrons, whose existence 
gives rise to the presence of absorption bands in the trans- 
mission spectrum ; b, M,, M,, &c., are constants depending on 
the substance. When the wave-length 4 of the incident 
radiation is very great compared with 4,, &c., all terms of the 
form 2 aa vanish, and we have n? =b?, so that b? should 


vm 
be equal to K, the dielectric constant. It is clear, therefore, 
that to deduce К by the aid of equation (3) it is necessary to 
know all the free periods for the region of the spectrum in 
which n can be determined. Neglecting more distant free 
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periods that may exist, the general formula mav be simplified, 
without much sacrifice of accuracy, so as to contain only one 
or two terms beyond the constant >. 

The case of the ordinary ray in quartz was investigated with 
great care, and was found to be well represented by taking 
three terms. The constants were as follows :— 

М, = 90-0106 = 01064 (ultra-violet), 
М„= 44.224 „= 881g (infra-red), 

М. =. 7125:55 73==20.75и (infra-red). 

The dielectric constant for quartz is found to be 4-58, which 
agrees remarkably well with 5*. 

In many other cases, including sylvine. flint glass, carbon 
bisulphide, and benzine. the agreement between К and the 
value of b? obtained by taking account of only two free periods 
is extremely. good. 

The case of water is of almost classic interest. The refractive 
index for sodium light is 1-33, the square of which is 1.78; the 
dielectric constant is 80. The inequalitv between these 
numbers is no small оле. On the resonance theory its removal 
involves the presence of absorption bands in the infra-red, 
which corresponds with the well-known athermancy of water 
to dark heat rays. Even at 2—82-35, however, Rubens finds 
the refractive index of water to be no greater than 1-41. Yet 
for electric waves of only 5 em. length the refracting power 
has already attained the high value corresponding with 
n? —K (sec Table ILI.). 

(b) Methods of Production of Homogeneous Infra-red Rays.— 
(© By Selective Rellection.—The values of А, 45. &e., in the 
dispersion formula represent the wave-lengths for which 
resonance occurs. A very considerable fraction of the incident 
light of these wave-lengths is reflected. This fact of selective 
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Fic. 2.—FocaL IsoraTmioN or INFRA-RED Rays. (Rubens and Wood.) 


reflection, so great as to resemble metallic reflection, has been 
seized by Rubens and applied with very fruitful results. Ву 
making use of reflection at three or four polished plane surfaces 
in succession the proportion of the selectively reflected rays 
remaining 18 still great, whilst the intensity of all other radia- 
tions 13 reduced practically to annihilation. The wave-length 
of the residual rays may be determined by the aid of the 
diffraction grating ; or, better still, bv the interferometer 
method, which is found to require a less intense beam than the 
former. These rays are of sufficient intensity to allow of the 
study of their properties. The number of substances found 
suitable for their production is continually increasing. and now 
includes quartz (8-845), fluorite (24-45), rock salt (51-24), 
sylvine (63-44), potassium bromide (82-34), and potassium 
iodide (96-41). 

(11) By Focal Isolation.—In 1911 Rubens, in conjunction with 
Wood. published an account of a successful attempt at extend- 
ing the known infra-red spectrum by a new methód involving 
selective refraction through quartz lenses. The resulting 
rays practically form a narrow band in the spectrum, which, 
with an incandescent Welsbach mantle as source, was found 
to be at 108,5; whilst with a quartz mercury lamp the band 
was at 314и. 

The mode of separation of the long from the short waves 
will be seen with the aid of the diagram of Fig. 2. A disc. D, 
of black paper, an inch in diameter, stops all transmission 
through the central portion of the lens. The shorter waves 
which the lamp emits, of refractive index 1:43 to 1-53, form a 
divergent cone whose limiting rays are represented in the 
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upper half of the diagram by Оаб and Оа’. These fail to 
pass through the aperture in the screen E. Now, шш 
stronglv absorbs radiation within the range 1:5 to 2-14 of 
refractive index. For still longer rays the refractive index 
rises to a maximum of 2:19, after which it falls to the limiting 
value of 2-14. These long waves, being more strongly re- 
fracted, pass through the aperture, as shown by the beam 
OA'B', ОАВ т the lower half of figure. They fall on a second 
and similar lens (not shown), which serves to complete the 
separation, and to condense the ravs on the measuring instru- 
ment, which was a radiomicrometer. Practically по waves 
shorter than 80 succeed in getting through. The energy 
curve is found to rise rapidly on the side of shorter wave- 
lengths, showing a maximum intensity at 108, and falling off 
more slowly towards the greater wave-lengths. Thus, by taking 
advantage of the combination of varving refractive power and 
varying ‘absorptive power, rays approximately homogeneous, 
of wave-length 108, were obtained. 
It seemed hopeless, in view of the fact that the intensity of 
rays emitted by a purely thermal radiator falls off inversely 
as the fourth power of wave-length, to expect to extend the 
spectrum further whilst employing such sources. Rubens and 
Baever, replacing the incandescent Welsbach mantle by the 
quartz mercury lamp, have succeeded in producing rays of 
wave-length 314p, or 0-314 mm. These are the longest heat 
rays hitherto produced. 
(c) Optical Properties and Electrical Conductivity.— Rubens 
work in reconciling observation with the demands of Maxwell’s 
theory have met with remarkable success in regard to the 
relations between reflective power and electrical conductivity. 
Phenomena such as the great transparency of go!d foil for 
green light involve, on the electronic hypothesis, the presence 
in the metal not only of the free electrons which account for 
its conductivity, but the existence of electrons bound to atoms 
and possessing natural periods of vibration. Drude’s equa- 
tion, (2), 1s built up on the assumption of the presence of the 
former only. Rubens has tested its applicability to metals 
bv experiments made with residual rays. From these it would 
appear that for wave-lengths greater than 4 the disturbing 
effect of bound electrons rapidly falls off. The emissive powers 
of thirty-seven metals or allovs were determined, with 
reference to a black body as standaid, for the radiation of 
wave-length 25-55, which was separated by successive reflec- 
tions at fluorite surfaces. The values measured in the case 
of pure A are shown in Table I. 


. Table I. e Power and Electrical € ‘onductiv itu. N= 9iy Sy. 
| Р IEmissive | 
Metal. Vk power (100—К). К 
с (100—В). 

SVET RE TETTE 6:26 1:13 7:07 
СорреР- нод 5:70 1.17 6-67 
EIU MET TRE 5:21 1-56 8-10 
Aluminium  ............... 4:52 1.97 8-91 
LINE ai а Арыы 3:19 2-27 7:24 
Cadmium .......... AU 2-86 2:55 7:29 
Platinum ........... PN | 2-44 2.32 6:88 
Nickel раны быка. 1999 3-20 | 7:33 
Tin ....... Ea E 2.24 3-27 | 7:32 
Palladium .................. 2-11 3:58 | 1:93 
METOT Ауызына | 0:957 7:66 7-33 
Bismuth _.................. 0:716 25:6 18:3 


The high value for aluminium is attributable to the difficuity 
of freeing the surface from oxide. The case of bismuth forms 
a genuine exception, to be classed with its abnormal behaviour 
in regard to the Hall effect, and to variation of resistance in a 
magnetic field ; all being connected, in Rubens’ view, with the 
crystalline structure of the metal. The mean value of 
(100—R)V К for the remainder comes to 7:27, which agrees 
remarkably with the theoretical value n 


question of the verification of Maxwell’s theory as regards good 
conductors may well be regarded as closed. 


Тре case of electrolytes is interesting. Whereas their elec- 
trical conductivity is comparatively great, aqueous salt solu- 
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tions are practically transparent to visible radiations. This 
is explicable bv the absence of free electrons, and by the 
absence of natural free periods agreeing with those of light. 
For the long infra-red, as well as for electric waves, the same 
solutions are practically opaque. With this case it is interest- 
ing to compare that of iron, whose molecules, for vibrations 
even of millions per second, are able to follow the alternations 
of magnetic force, but which fail to do so for the far more rapid 
vibrations of light: so that for the latter, iron, like other sub- 
stances, possesses a permeability which 1s practically unity. 

(d) Electric Resonance and Electric. Polarisation.— There is 
space for only the briefest reference to Rubens’ interesting 
experiments on these points. The use of the principle of 
resonance in the construction of circuits for receiving electric 
waves 13 now perfectly familiar. On the electromagnetic 
theory, infra-red rays should produce an exactly similar 
resonance. The resonators must be of smaller dimensions, but 
for the longer infra-red waves the difficulties of construction 
are not insuperable. Rubens constructed a series of resonators 
by ruling two sets of lines, at right angles to each other, on a. 
silvered glass plate. The silver was thus cut up into a large 
number of equal parallel linear resonators. A set of plates 
was prepared, the length of resonator being different in each. 
Polarised ravs, of wave-length 255, were allowed to fall on each 
plate in turn, the plane of polarisation being perpendicular to 
the direction of the resonators. The fraction of radiation 
transmitted should, in accordance with the conditions of pro- 
duction of stationary vibrations, be least when the silver strips 
have a length which is an even multiple of a quarter wave- 
length, greatest when the length is an odd multiple. The 
results obtained showed a rise and fall in the fraction of light 
transmitted, according to length of strip, which is sufficiently 
satisfactory to establish the existence of the effect in question. 

The polarising effect of wire gratings on infra-red rays has 
been clearly shown. Gratings cf uniformly spaced parallel 
wires stop electric waves when the electric force is parallel to 
the wires, allowing considerable transmission when the electric 
vector is perpendicular. The distinction between polarising 
gratings and diffraction gratings, it should be pointed out, 
depends on the ratio of width of gracing space to wave-length. 
If the ratio is large, the apparatus behaves as a diffracting 
instrument ; if small, the diffrac ting effect loses as the polaris- 
ing effect gains in importance. Gratings of wire of various 
metals—-silver. copper, &c.— were constructed with slit widths 
from 10 to 604. With visual ravs the polarisation observed 
in the central (undiffracted) image is small, and, moreover, not 
of the character shown Бу electric waves, or. as И may be 
termed, Hertzian polarisation. As the wave- -length increases, 
the fraction of the transmitted hght polarised in the plane of 
the wires was found to increase more and more. In the case 
of the longest waves (3145), the Hertzian polarisation for the 
above gratings was complete. Rubens states that а wire 
grating is, indeed, a much more complete and convenient 
polariser for long infra-red rays than the usual reflecting surface. 
With a grating of quartz threads no such effect was found. 

In accordance with the connection between absorptive and 
emissive powers, 1t follows that a conducting grating, if heated, 
should emit plane polarised radiation, just as does a heated 
tourmaline. Rubens obtained a specially woven Auer mantle, 
with strands in one direction only, and found that the long. 
infra-red rays emitted by it at incandescence were distinctly 
polarised, the plane of polarisation being perpendicular to the 
strands. 

These experiments furnish evidence of the possession by 
the extreme infra-red waves of properties approaching those 
previously regarded as peculiar to electric waves. 

(e) The Reflecting and Absorbing Powers of Substances for 
Infra-red Waves.—The longest heat waves (314) of Rubens. 
are distant only three and a half octaves from the shertest 
electric waves (4,0005), whilst they are removed nine octaves- 
from ied light. Their properties in regard to absorption, 
reflection and refraction are often nearer those of Hertzian. 
radiation than of visual rays. Table II. summarises Rubens’ 
results for some important substances whose behaviour as- 
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regards electric waves and visual rays are well known; the | example, a central (insulated) platinum sphere of 7-8 mm. 
trangmissibility for electric waves being, in fact, fairly high in | diameter, separated by air-gaps each 0-6 mm. from two 


.all the cases chosen, with the exception of water. 


Table II.—Transpareney of Bodies for Long Infra-red Radiation. 


‚ Thickness | Percentage transmitted. 
Substance. of plate — 

(mm.)  ; -«I108y. \_ 314и. 
Paraffin wax ..................... 3:0 51:0 85:5 
Ebonite ыра кке tein 0-4 39-0 | 65:3 
DI CHE 0:18 2:1 25:9 
MIO assa ues ео 0-055 16:6 | 55:0 
и ет 0-038 20-0 | 39-8 
Black рарег..................... ZU 33:5 79-0 
КОРҮҮ totus 0-38 24 | 36-7 


Black cardboard 


The great transparency of lampblack for these long waves is 
also of interest. Films of smoke so thick that the sun could 
not be seen through them were found to transmit 0-5 per cent. 
at 2u, 16 per cent. at би, 76 per cent. at 26u, 91-5 per cent. 
at 108%. For very long waves Rubens and Wood coated the 
surface of their receiving thermo-couples with a thin film of 
water-glass in place of the usual smoke film, and found the 
sensibilitv to be decidedly increased thereby. 


EXPERIMENTS ON SHORT ELEcrRIC WAVES. 


The production of extremely long electric waves, hundreds 
of feet in length, is a matter to-day of engineering practice. 
The waves which Hertz largely confined his attention to had 
а wave-length of 60 cm. Ву reduction of the size of oscillator 
shorter waves may be generated, but a practical limit appears 
to be reached on acconnt of technical difficulties at а wave- 
length of about half a centimetre. Righi experimented with 
waves 2-5 cm. long. Lebedew succeeded in obtaining waves 
of 6 mm. length; and Lampa. with a similar oscillator, 
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Fia. 3.—Suorr ELECTRIC Wave 'LnANSMITTERS. 


reduced the value to 4 mm. Bose, in this country, worked with 
waves down to 6 mm. length. The difficulties of exact 
measurements of absorption, &c., appear to be great in the 
case of the shortest waves. 

Lebedew’s oscillacor consisted of two platinum rods, SS, 
1-3 mm. long and } mm. thick, separated by a distance of 
4-02 mm., and immersed in paraffin oil. The platinum rods 
were sealed at the ends of glass tubes, the charges being con- 
veyed by the wires ww, separated by air-gaps from SS. The 
receiver consisted of two platinum rods 3 mm. long, the heating 
effect in which actuated a thermo-couple connected to a 
delicate galvanometer. Amongst many demonstrations of the 
analogy of behaviour of his rays (4:26 mm.) and visible rays 
was the discovery of the double refraction of crystalline 
sulphur, the principal indices being measvred at 2-25 and 2-00, 
which correspond well with the values 2-18 and 1-95 obtained 
by taking the square root of Boltzmann's values for the 
specific inductive capacities in the same directions. 

Lampa's receiver was a coherer. The waves used were of 
length 4, 6 and 8 mm. respectively ; and he notes the greatly 
reduced sensibility of the coherer for the 4 mm. waves. His 
most interesting measurements are on the refractive indices 
ef water and alcohcl. In the case of water a prism of 4 deg. 
angle was found to be necessary owing to its great absorbing 
power. For absolute alcohol a refracting angle of 163 deg. was 
employed. His results are quoted below. 

Bose worked with waves from 0:6 up to 2-5 cm. in length, 
produced by an oscillator of the Lodge type. Using, for 


platinum beads of 3 mm. diameter, waves of 1:85 ст. 
length were obtained. The receiver was a coherer соп- 
sisting of a row of spiral springs in contact, in circuit with a 
dead-beat galvanometer. He employed a cylindrical diffrae- 
tion grating for his wave-length determinations. This he 
constructed with strips of tinfoil 3 ст. wide, separated by spaces 
of equal value, the strips being pasted on a thin sheet of ebonite. 
The measurements appear to possess considerable accuracy. 
He found the refractive index of crown glass, by measurements 
of the critical angle, to be 2-04. 

Reference may here be made to Cole's experiments on the 
velocity of wire-guided electric waves, of lengths 300 ст. and 
600 cm., through air, water and alcohol respectively, whence 
the refractive indices of alcohol and water were found. Experi- 
ments with waves of 5 cm. length were also made, the refractive 
index being deduced in this case from the reflecting power by 
application of Fresnel’s formula. 


Table III. — Refractive Indices of Alcohol and Water at Various Ware- 


lengths. PET 
Alcohol: К< 25. Water: К 80. 
| = = ы ЕЕ 
Autho- | Autho- 
2 2 
A. n. n?. rity. А. | n n*. | rity 
0:59 | 1:37 1-88... 0-59 | 1-33 7 178... 
108 и 1-4 1-96 | Rubens 824 1.41 ‚ 1-98 Rubens 
4mm. 2:24 502 Lampa 5em. S85 780 Сое 
5cm. | 32 10:24 Cole 60 em. | 87 7656 | Drude 
60cm. | 474 22:5 ^ Drude 600 ст. | 8-9 792 Cole 
259 ст. | 524 27-4 Cole | "XE E 


Values of the refractive indices of water and alcohol for 
various wave-lengths are collected in Table ИТ. It appears 
that the discrepancy between n? and K steadily disappears in 
the case of alcohol as the wave-length increases. The case of 
water is curious. The limiting value n- appears to be practically 
attained at A=5cm., whereas at 4=82y the refractive index 
is only slightly greater than the value for light rays. The 
intervening values, apparently, remain to be found in just the 
narrow spectral region as yet unexplored. 


THE PHYSICAL SOCIETY’S ANNUAL EXHIBITION OF 
APPARATUS. - 


(Conclud:d from page 475.) 


Мг. К. W. Paur had one of the largest and most interesting ex- 
hibits. Among the apparatus to which our attention was moro 
particularly drawn we may mention the series resistance boxes and 
bridge. The principal feature of these instruments is the fact that 
the blocks are embedded in a thick plate of insulating material into 
which they are keyed. This ensures permanent accuracy of fit as 
the blocks do not move under the wedging action of the plug. Аз 
will be seen from Fig. 7 herewith, the instrument presents а level 
surface with no crevices for the accumulation of dust, and it is thus 
easily cleaned. The coils are wound with Eureka wire on porcelain 
bobbins and all joints are soldered. The plug heads are moulded on 
and are of a shape which ensures that there will be no finger soreness 
no matter how long the instrument may be in use. Moreover, each 
box is certified at the National Physical Laboratory before being 
sent out. 

Next, there was the new scale stand and lantern for reflecting 
instruments (see Figs. 8 and 9). This scale stand is made up from à 
series of interchangeable parts, which may be so grouped that tho 
scale stand is available for either desk or wall use. The lantern, 
which is provided with а ball and socket joint, adjustable lens and 
cross line, takes a special 2-volt meta! filament lamp. This lamp is 
made with a non-distorting bulb.fso that it throws a good image. 
The lamp can be run either from an accumulator or from the supply 
mains through a suitable resistance. A mirror can also be supplied 
for use with the жа! bracket when it is desired to work with the 
scale parallel and close to the wall, thus greatly economising space 
and enabling the galvanometer to be fixed in a readily accessible 
position. 

Considerable interest was also taken in the new cheap form of 
potentiometer, which has a range up to 1:8 volts and in which the 
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balance to the standard cell can be checked at апу time without 
moving either the switches or slider. This apparatus was described 
in our issue of October 13th in connection with the Olympia Exhibi- 
tion, to which issue we would refer our readers. 

The latest developments in the Campbell inductance apparatus 
were also shown. The new standard pattern of inductometer has 
many improvements, the whole range from 0-1 microhenry to 11 


Fic. 7.—RESISTANCE Box or Mr. В. W. PAUL. 


millihenries being covered by two dials and the scale, instead of 
using multipliers as previously. Errors due to distributed capacity 
in the windings have been reduced to a negligible amount at frequen- 
cies up to 2,000. | 

The Campbell inductometer bridge has been specially developed as 
a convenient self-contained apparatus for the measurement of small 
inductances by the Maxwell bridge methcd. It contains a simplified 


Fics. 8 AND 9.— NEW SCALE STAND AND LAN TERN OF 
Ма. К. W PauL. 


(orm of the well-known Campbell variable mutual inductance incor- 
porated with the ratio coils, so that the apparatus is ready for use 
when connected up to any source of alternating current, à telephone, 
which is uscd as а detector of the null point, and а non-inductive 
rheostet. The scale of the instrument, which is about 36 cms. long, 


gives & range from 0-1 to 10 microhenries, and the readings are 
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extended by means of internal primary and secondary multipliers up to 
1 millihenry. The bridge is thus capable of measuring self induc- 
tances up to 2 millihenries with an accuracy of &bout 1 part in 500. 
The compactness and simplicity of the instrument, which is illustrated 
in Fig. 10, will appeal to the practical man, whilst the internal con- 
nections are plainly marked on the ebonite terminal plate for the 
guidance of the student. 

Mr. Paul's “ unipivot " instruments аге now widely known, and 
among the various forms exhibited wes the “ Ampall.” This in- 
strument was introduced a few months ago and was described in our 
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Fic. 10.—CAMPBELL INDUCTOMETER BRIDGE or Мк. R. W. Pavr. 


columns. It will be remembered thet it enables currents of any 
value to be measured without breaking the circuit for inserting 
an ammeter or resistance. Other apparatus included temperature 
indicators, inductionless resistances, the Harris ohmmeter and a 
thermal milliammeter. The last mentioned comprises a Unipivot 
millivoltmeter connected to a thermo-junction with heater sealed in 
vacuo, and, being unaffected by frequency or wave-form and having 
an extremely small self-inductence, is very suitable for high- 
frequency measurements. 

The FosrER INSTRUMENT Co. showed two edditions thet have been 
made to their fixed focus pyrometer which was exhibited for the first 
time last year. The more interesting of these is the ‘ Inspector's 
Outfit" shown in Fig. ll. This hes been designed for general ex- 
ploring work where extreme portability is important ; while to extend 
the lower ranges of the instrument & flexible thermo-couple is added. 
The indicator has two scales, one in black for the fixed focus equip- 
ment ; this reads from 700 to 1,400°C., while the other is in red and 
reads from 200 to 900°C., for use with the flexible thermo-couple. 
The whole outfit, which consists of the indicator, pyrometer -and 
tripod, packs into a leather case and weighs only 17 lb. | 

The pyrometer is also being mede with zn cuxiliary closed tube for 


Fic. 11.— FOSTER OUTFIT For INSPECTORS. 


use in furnaces which mey not Le left open for temperature шегзите- 
ments or for the interior of bcdies cf moltcn selts or metals. In the 
letter cese the tube is mede of graphite. Tke bcdy tube is provided 
with г, transverse ventiletion device to protect the sensitive part of 
the pyrometer frem injury in cese cf a rupture cf the auxiliary tule 
while in use. pa 
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Another instrument on this stand was an outfit for determining 
the recalescence point of steel. In this а specially constructed base 
thermo-couple of Hoskins alloy is held in contact with a semple of 
steel which is heated by a Bunsen burner, the cold junction of the 
couple being kept et constent temperature in an oil beth. The 
sample is heated to bright red heat and the burner is then removed. 
As the temperature falls the *' halt " can easily be observed on a 
direct-reading portable indicator. 

We may also mention the Foster strainmeter in connection with 
this firm's exhibits. It consists essentially of two rods, as shown in 
Fig. 12. which lie parallel to the exis of meesurement end ere fixed to 
the structural member by two cesc-hardened $ in. studs, holes being 
drilled and tapped for this purpose. Опе rod cerries et its inner end 


Fic. 12.— FOSTER STRAINMETER. 


a chesmber communicating with a giess gauge tube. This chamber 
is closed by a flexible diaphregm egeinat the centre of which the 
second rod beers. The chamber is filled with coloured liquid until 
the latter stands at e convenient height in the gredusted гшде tube. 
The height of the column is edjusted by mezns of milled screw 
working through г, stuffing box into the chamber. After the instru- 
ment 18 set up in this wey ony relative motion of the two points of 
attachment will be indicated on en incrersed scele by the movement 
of the liquid in the tube. The multiplving ratio of this instrument 
is about 500, а typical сезе being where г movement of 0-000136 in. 
in the member ceuses a difference of the division on the scale. With 
the usual 8 in. base and on mild steel structures this enables stresses 
of 13 tons per square inch to be measured to the nezrest xb in. 
When the stress is likely to be greeter a shorter bese mav be used. 

The Reason MANUFACTURING Co. were showing exemples of their 
* Mystic" balance wheel electric clock. This instrument consists 


Fio. 13.—ExaMPLE or Reason Exectaic (Crock. 


essentially of a large heavy balance wheel which is electrically oper- 
sted from a dry battery ; thet is to say, the balance wheel drives 
the wheel train, not vice versa, es in а spring-driven clock or watch. 
When the arc of oscillation of this wheel falls to a certain fixed mini- 
mum, the electric circuit is automatically closed and fresh energy is 
imparted to the balance wheel by the action of en electromagnet 
ond armature sufficient to keep it vibrating for en interval of ebout 
9 secs., the actual time depending on the condition and strength of 
the battery. The clock being thus operated on en intermittent 
method, the time-keeping is practically independent of variation in 
battery power. 


The balance wheel is made of a special metal alloy which is un- 
affected by changes of temperature end thus does away with the 
complicated construction of г compenseted wheel rim. The hbar- 
dened steel pivots of the belence wheel staff or arbor run in large 
sapphire cups, the friction thus being almost nil. A regulator arm 
is provided which acts on the giant controlling hairspring exactly as 
in а watch. By means of a roller rttached to the upper part of the 
staff a lever is mede to operate the wheel train et every oscillation of 
the belence wheel. This ection is sefe and almost silent. The clocks 
are made in various stvles end petterns, one of which we illustrate 
herewith (Fig. 13). 

Among the instruments on Messrs. NALDER Bros. & THOMPSON’S 
stand was a telethermometer for measuring temperstures in such 
places as ships’ holds, cold storage rooms, &c. This works on a 
system originally suggested by Mr. А. B. Chetwood, but which was 
afterwerds developed by Messrs. Nelder Bros. & Thompson. Among 
the many edventages claimed for the system employed in connection 
with this instrument we may mention the fect thet the thermometer 
tubes from the hold to the deck, as used with en ordinary thermo- 
meter, can be entircly omitted, thus avoiding interference with the 
cargo or entrance of water between decks. 
throughout the ship or refrigerating rooms ere in fact read on the 
simple indicating instrument shown іп Fig. 14. This is a galvano- 
meter of the moving-coil type and is deadbeat in action, though it 
indicates the temperature eccurately ell over its scele. For cold 
storege work specie! ettention is paid to the calibration of the scale 
between 29°F. спа 40°F. In connection with this instrument а 
number of resistz;rcc thermometers gre used, the resistance being 
mounted in a cylindric] hollow meta! tube. From eech of these 
tubes & le:d-covered cab!e is led to г distributing switchbox in the 


Fic. 14.—IxpicaTING INSTRUMENT FOR TELETHERMOMETER SYSTEM. 


engineer's cabin, to which box is also brought a tepping from the 
ship's lighting meins, or 2elternztively а smell hand magneto can be 
connected in circuit. 

Another instrument shown on this stand wes the Reichel auto- 
matic fire alarm, which works on & thermo-electric principle. № 
consists essentially of a number of thermopiles, consisting of cubes of 
bismuth and a special alloy, which are mounted on г china base. 
Only one end of each thermo-couple is exposed to the sir, the other 
being sunk in the bese. These thermopiles are fixed on the coiling 
of the rooms it is desired to protect end ere connectcd by insulated 
wires to an indicetor board. From 25 to 100 of such thermopiles 
may be connected in series to form one circuit. The indicator con- 
sists of a standard moving coil galvenometer, to the pointer of which 
is atteched a small iron block fitted with г platinum contact point. 


As the pointer swings over, this block makes contect with an ed- 


justeble magnetic screw and so closes g circuit containing a bettory 
end en alarm bell. The ection of the system is es follows: Imme- 
diately the hot eir crising from e fire strikes one of the thermopiles 
the exposed parts of the metal become slightly warmer than the 
hidden parts. Аз long es this difference is maintained ғ constent 
current is generrted which deflecte the pointer to г corresponding 
amount. Should, however, the temperoture rise the deflection is 
іпсгегѕеа end the pointer is finelly pulled over erd the circuit closed: 

Messrs. Nelder Bros. & Thompson eso showed г, se‘ection of their 
well-known indicating instruments. These included a portable 
ammeter and voltmeter, working on the dyncmometer principlé znd 
so designed ss to Бе immune from error srising from frequency or 
wave form. They ere equelly suiteble for both clternating-current 


and direct-current circuits.. 


All the thermometers. 
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Messrs. NEWTON & Со. showed some new types of arc lamp which 
have been specially designed by them for lantem work. Опе of 
these, shown in Fig. 15, is suitable for direct-current circuits. It is 
fitted with а rectangular carbon feed, both carbons being movable, 
and with a series deflecting coil which is visible on the left-hand side 
ofthe lamp. Fig. 16 shows the 44-ampere enclosed arc lamp known ав 
the “ Miniature," together with the type of series resistance designed 
by Messrs. Newton for this class of work. In this lamp only the 
horizontal carbon is adjustable and the draught can be varied to suit 
mining conditions. 

Messrs. Newton also showed a pattern of their well-known “ De- 
monstrator ” lantern which has been greatly improved in mechanical 
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Fic. 15.—New PATTERN LANTERN ARC LAMP. 


design, especially with regard to obviating loose parts. А high 
standard of efficiency of the optical system is also maintained. 

We may also mention Dr. Leonard Hill's colour vision apparatus, 
which was shown in use on this stand. It is essentially an instru- 
ment for ascertaining the degrce of sensitivity of the eye for colours. 
Two identical spectra are projected from one and the same prism on 
to a screen. These spectra can be adjusted as regards size, illu- 
mination and position relative to each other. A “ matching" test 
is thus possible with the greatest accuracy, two spectra being em- 
ployed. For this purpose a sereen is provided with two adjustable 
apertures, marking off all the colours except two small discs which 
the patient has to make correspond. The apparatus also enables the 
limits of perception and accuracy of matching to be accurately deter- 
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Fic. 16.—' MINIATURE ” Авс LAMP WITH SERIES RESISTANCE. 


mined and a record 01 paper secured. The whole is mounted in the 
form of an optical bench. А number of various pattern gyroscopes 
were also shown. 

On the stand of the Weston ELECTRICAL INSTRUMENT Co. were to 
be found a ni mber of examp'es of this firm's well-known indicating 
and recording instruments for electrica! work. Perhaps the most 
interesting of these were those depending for their operation on the 
electro-dynamometer principle. These included alternating-current 
wattmeters, synchroscopes and power-factor meters. In mecbanical 
construction all three instruments are substantially alike, the watt- 
meter and synchroscope being practically identical, while the power- 
factor meter differs only in certain details. The fixed winding in the 
wattmeter is mide up of two coils, which act together to produce the 
field. These coils are accurately centred by internal flanges and 


their perfect alignment is obtained by securing them firmly against 
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the parallel sides of the field coil supports, which are made to gauge 
for this purpose. | 

The field coils of the synchroscope are similar to those of the watt- 
meter, though they sre wound with smaller wire, while those of the 
power-factor meter are elongated in a horizontal direction. The field 
coil supports are punched from gauged sheets of high strength, high 
resistivity alloy, which, it is claimed, gives great rigidity of construc- 
tion with a minimum mass of material. The coil flanges of the power- 
factor meter are bent in the reverse direction from those in the watt- 
meter because of the elongated shape of the coils. In these instru- 
ments eddy-current troubles are reduced to à negligible amount by 
virtue of the small mass, high resistivity and the form of the standards 
used. 

The movable coil is wound to gauge with silk-covered wire and is 
treated with a special cement which gives it great rigidity. The coil 
is held in a definite position by two small pins which pass right 
through the staff and engage with ears on the curved plates. This 
method of construction renders the coil interchangeable without 
disturbing the adjustment of any other part of the movable system, 
vince every other part is also definitely located by some equally 
positive means. 

In these instruments, too, special attention has been paid to the 
design of the pointer. The type used is known as the trussed pointer, 
and consists of a triangular truss with tubular members, an index lip 
of exceedingly thin metal being mounted on its outer extremity. 
The index lip is stittened sufficiently to withstand the severest. use 
by a rib following its contour. This rib is stamped into the contour 
and so adds no extra weight to the system. The pointer is per- 
manently joined to the balance cross which consists of а flat centre 
web provided with two short arms and one long one, each arm carry- 
ing а nut by means of which the balance of the system may be im- 
proved. The longest arm is opposite the pointer and carries an 
improved forra of balance nut consisting of a thin-walled sleeve, 
provided with ^ relatively large flange at the outer end. By thus 
concentrating pr.;ctica!ly the entire mass of the counterbalance in a 
flange, maximum advantage is taken of leverage and thus the total 
weight is reduced to a minimum. The sleeve is tapped with 272 
threads to the inch. The internal diameter of the sleeve is made 
slightly smaller than the outside diameter of the screw and the sleeve 
is split lengthwise. When sprung into place and properly adjusted 
the sleeve will remain in its correct position independent of external 
conditions. Asleeve, which is forced over the end of the staff, carries 
the pointer firmly clamped between a flanged shoulder and a nut. 
By perforating the web plate of the balance cross with a hole having 
two flat sides that fit tightly over a similarly shaped portion of the 
sleeve, the pointer is given a definite and permanently fixed angular 
position. This design has also rendered the pointer entirely free 
from resonant vibration. 

A special point in connection with the svnchroscope is the way an 
optical illusion of rotary motion of the needle is obtained. By 
arranging a condenser in series with one of the dynamometer coils 
it is easy to calibrate the instrument so that when the alternating 
voltages applied respectively to each of the coils are in phase, the 
instrument. indicates zero. Further, the ordinary synchronising 
lamp can be arranged to illuminate the dial. If the speed of the 
incoming machine is high or low the lamp will flicker and the pointer 
will deflect to right or left. Now, in this instrument if the machine 
is fast the wattmeter pointer will swing over to the right while the 
lamp is alight and back again while the lamp is dark, the dial being 
alternately bright and dark for a longer or shorter interval. This 
gives an illusion of a pointer continuously revolving in one direction. 
As synchronism is approached the needle “ revolves " more slowly 
and finally comes to rest. The theory of this instrument was dealt 
with by Dr. Drysdale in THE ELECTRICIAN for December 8, 1911. 

Other instruments shown included switchboards and portable 
instruments of the moving-coil type for continuous-current work, 
portable testing sets for continuous-current work and electric speed 
indicators. 

The Inpia RUBBER, Gurra PERCHA & TELEGRAPH Works Co. 
showed a novel form of Wheatstone bridge of the decade form, 
embodying some rather radical departures from the ordinary type. 
In this instrument the usual method of construction has been re- 
versed and instead of the various resistance coils being joined to 
closely contiguous brass blocks which are connected as desired by a 
loose peg, as in the ordinary form, the resistances are connected to 
fixed pegs projecting from the top of the ebonite slab and connection 
is made by ebonite-headed socket plugs attached to short flexible 
leads of low resistance. By this arrangement the various contact 
parts fixed on the ebonite slab are much more widely separated than 
in the ordinary form, thus providing longer leakage paths and better 
insulation ; in addition, the contact parts themselves and the insu- 
lating surfaces between them can be much more readily cleaned. 
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Everyono knows {һе difficult у of cleaning the small ebonite surfaces 
in the confined space between tho brass blocks of an ordinary bridge 


or resistance box, and the trouble and time required to keep the 
contact holes clean. In this respect at lest the instrument exhi- 
bited compares favourebly. It has five sets of resistances of 10 coils 
esch of 0-1, 1, 10, 100 and 1,000 ohms respectively, together with 
four pairs of ratio coils, or a total of 58 coils. In the ordinary form 
of such a decade bridge there would be 63 holcs to be cleaned, whercas 
in the new form there ere only seven plug sockets, and these, being 
attached to the ends of flexible leeds, can be turned about and held 
in the hand and tho cleaning is much more easy. Аз regards the 
plugs, the cleaning of these in cither form of instrument presents no 
difficulty. Finally, attention may be drawn to tho fect that there 
are no loose plugs to be lost or mislaid, and although this may not be 
thought a great advantage in a laboratory instrument, yet for a 
portable instrument, end for usc in street work, &c.. it is undoubtedly 


of importance. A view of this instrument is given in Fig. 17. 


This firm elso showed threc types of Мг. Е. Reymond-Barkcr’s 
two-tone vibrating transmitters for conductive end inductive signal- 
ling. Ono of these types was the latest improved form and is gcner- 
ally similar to the instruments previously exhibited, and which have 
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Fic. 17.—ПЕсСдрЕ I RM OF WILEATSTONE BRIDGE oi TIE INDIA 
RUBBER Co. 
been (d - eril d at Var- ous timc; in OUI columns. ) {| UL 1 1 Car dy 
hecossury to say much about it, except to state that in this last form 
the construction of the: ending k ys and of the Vibrating tongues lias 


been greatly simplified. 


———" 
STANDARIS FOR ELECTRICAL MACHINFRY. 


an account of the discussion that took place 


We giye below 
at the meeting of the Yorkshire Local Section of the Institution 
of Electrical Engineers when Dr. R. Pohl read lus Paper on the 
above subject. An abstract of this Paper appeared in our 
issue of December 8th, 1911. and of the discussion in London 
in the following issue. 

Mr. Warrer Еммотт thought that the question of standardjsation of 
cleetrical machin ry was i in academic one. therefore the y ought to 
keep academie elements out of it altogether. To his mind the correct 
way w obtain standardisation was for the m inufacturers t ‚ get tow ther 
under the bann 'T 0l (Пе Inst [11 MI. h lf і (107 n of the leading manu- 
facturers could ion do something. The matter was now urgent, since 
their competitors in Belgium, France and Germany had a lower standard 
of output and lower rating. With a British standard specification on the 
lines suggested, the diffi ulty Was gone. i i ; 

Мг. H. H. Wri HT thought that an ‹ rt£anisation ready existed which 
could undertake th question of standardisation, viz., the British Elec. 


trical and Allied Manufacturers’ Association. In r gard to the German 
specification for the commutation of continuous-current machines, he 
agreed with the author that it was too lenient. Also he was glad to see 
that Dr. Pohl recommended a flash test of 1,500 volts as a maximum for 
line voltages not exceeding 209. The ехіга voltage between 1,500 and 
2.000 (which was often specified) was likely to do more harm than good. 
The author had not touched upon the question of standardisation of 
brushes. From the point of view of the station engineer who might have 
а great many motors on hire, the question was of reat 'mportance. They 
were indebted to Dr. Pohl for his suggestions in regard to the time test. 
At the same time he (the speaker) did not think it would be advisable to 
run a machine for mechanical reasons much less than five or six hours. 
The proposed standard specds for motors and generators afforded no 
great difficulty to the manufacturer. Centrifugal pump makers very 


often asked for an abnormally high speed ; he therefore suggested that 
higher speeds be added to the table to answer their requirements. Fan 
makers frequently required an exact specd, because the power demanded 
by a fan went up as the cube of the speed. but there should be enough 
choice in the speeds given to satisfy the usual requirements of fan makers. 

Mr. LLEWELLYN Foster (British Engine, Boiler & Electrical Insu- 
rance Со.), speaking as electrical engineer to one of the leading insurance 
companies, congratulated the author on the presentation of a most im- 
portant Paper. The author did not specifically mention a“ coal-cntter ” 
motor in considering intermittently rated motors ; such motors wero 
intermittently used, were subject to very severe strains and were quite 
wrongly rated at the present time. A few days ago he made a test on a 
coal-cutter motor of standard make ; it was ran for three hours at its full 
rated load and its temperature rise was as follows :—Аппацие, 152: F. ; 
magnet coils, 151?F. ; commutator, °F. As these figures were taken 
by a thermometer on the surface, it was certain that the inside of the 
windings was very hot indeed. He agreed that the output of a motor 
for“ intermittent " working should be the output at which, with suitable 
attention, it could work from week-end to week-end intermittently with 
the specified load factor. Иа suitability to be proved by the prescribed 
test. This load factor might, with advantage, be standardised as }, } 
and jth. With regard tothe marking of output plates а good example was 
set by the larger firms, for example, the British Westinghouse Co., the 
B.T.-H. Co. and others, who were careful to put as full information as pos- 
sible on their plates. Plates were very often only marked to show the 
amperes and volts, the speed being omitted altogether. All motors should, 
in his opinion, be clearly marked to indicate whether intended for соп- 
tinuous or intermittent working. as this was by no means easy to find out. 
With regard to classification, Dr. Pohl made по special mention of the 
“ pipe " ventilated class, which was rapidly coming into every-day use. 
The figures for the wearing de pth of commutators were high ; unnecessa rily 
so, аз if a machine did not spark, there was no reason why the commu- 
tator should not last as long as any other part. Emery cloth should 
never be used on any commutator: if glass paper did not do what was 
required, carborundum cloth should preferably be used. They had a 
special clause in their specification with regard to performance, to which 
at first some makers took exception, but they had all come into line now. 
This clause embodied all the points mentioned by Dr. Pohl, except that 
the author suggested there should be practically no sparking. The 
speaker preferred to say по sparking, and al«o to admit any reference to 
the brushes ; these should be fixed. On this point the French and Cer. 
man standards seemed to be too lenient, and there surely could be no 
necessity for the application of any glasspaper after a 24-hour run. He 
thought that consulting engineers were largely to blame for absurd 
requirements in regard to overload capacity. They usually called for 
25 per cent. for one hour, and 10 percent. momentarily, which was amply 
sufficient for all practical purposes. He agreed that full and half-load 
figures were all that one really required ; and this was also their standard 
practice with regard to efficiency and power factor 1t waa, to his mind, 
important that the method of ascertaining the efficiency should һе clearly 
specified. A difficulty often cropped up when it came to the allowance 
to be made for the loss in the brushes on the commutator or slip-rings. 
Dr. Pohl said in regard to insulation that no hygroscopic material such as 
cotton or paper should be employed ; the speaker asked if the word paper 
included presspahn, &c., and whether this material was fully impregnated 
as cotton and paper ought to be if employed. Also, was there any good 
reason why this substance was not. nowadays used for Inter-segmental 
insulation, assuming that the voltage per segment was not excessive, 
that there was no sparking, and that oil was kept off the commutator ? 
They usually specified a maximum temperature rise, when measured by 
a thermometer, of 40°C., but always insisted on a copper resistance test 
of the magnet coils both cold and hot. The mean temperature thus 
shown had not to exceed 100 deg. А temperature of 257?F. as a limit 
would, he thought, make the usual insulating material of an armature 
very dry and brittle. He agreed with the author in regard to the pro- 
posed temperature of the surrounding atmosphere when making a test, 
that the usual figure of 25°C. micht with advantage be increased to 35°C. 
Watts per square iach of dissipating surface ? varied greatly in different 
makes, and was rather an important point. — A large manufacturer had 
that day informed him that they allowed 0-3 watt per square inch of total 
radiating surface for quite small machines; for larger machines over 
5 kw. and under 20 kw.. 0-45 to 0-5 watt if a fan wasused on the armature; 
and these figures should be multi plied by two if the machine was totally 
enclosed. For larg» machines th» usual figure appeared to bo 2 sq. ft. 
per watt. The suggestion made by Dr. Pohl as to the duration of tests 
was & good one, and they would adopt it in their sp>cifications if it was 
approved by the Standards Committee. They would weloome tho 
standardisation of pressures and frequencies. There seemed to be a 
tendency for the voltage to become lower rather than higher, and they 
had a great many more plants at 50 and 30 volts now than they had a few 
years ago at 100 and 110 volts. He agreed with Dr. Pohl that the 
standard frequency should be 40 cycles, whilst the suggestions for the 
standardisation of outputs and speeds appeared to be very reasonable 
and workable. 

Mr. Н. E. YERBURY considered that it would certainly be to the ad. 
vantage of the user if some standard could be framed and adopted for the 
mechanical as well as the elecirical design of machines. The author's 
suggestion of an internal thermometer appeared to be more suitable for 
general use than the resistaree method, whilst external temperatures 
readings were both unscientific and misleading. The Germans wiscly 
had different ratings for different coverings. These proved in »practice 
to be well founded. Many years ago they experimented, at Sheftiel®with 


Р 


512 


THE ELECTRICIAN, JANUARY 5, 1912. 


asbestos.covered wires for motor field coils, and the results proved во 
satisfactory that it was now their standard. These coils, of course, were 
unimpregnated, and they could be worked at а very high temperature 
without disastrous results. 

Mr. W. HARTNELL did not see the advantage of including in the classi- 
fication such specialitics as flame-proof motors. Our foreign competitors 
had ап advantage because they specified and made motors to do the 
working load named, but not to do much more. If they got an inquiry 
from Japan or South Africa and used the English specification the chances 
were they only showed that we were dearer than the Continental or Ameri- 
can manufacturer. With reference to temperature rise, the limits must in 
practice vary with the conditions of service. From many years’ expe- 
rience with repairs of various makes of dynamos and motors, he con- 
chided that the failure of a shunt coil from high internal temperature 
under ordinary working conditions was very rare. 

Mr. W. E. FRENCH (Leeds University) thought that all would agree 
that а one-hour test for intermittent working was not at all reasonable. 
With regard to classification, and particularly to the introduction by 
Dr. Pohl of flame-proof machines, the adoption of standards appeared 
somewhat premature. He had investigated this point in conjunction 
with Mr. Bowen, of the Mining Department of Leeds University, and 
their inquiries of the promineat manufacturers of this country showed 
that in very few instances had any reliable tests been made by the 
manufacturers when adopting the flame-proof pattern of machines and 
apparatus ; and where it had been adopted they had done so entirely on 
the German basis. The German tests, although classic, were incom plete, 
having been carried out entirely in stil! atmosphere and not in the pre. 
sence of coal dust. Sparklessness should also be standardised. What 
was dangerous sparking and what was not was largely a point of contro- 
versy. He had got a list of terms which he thought answered admirably. 
For example : («) Sparkless; (b) very slight sparking (a line of small 
pin-points all along the brushes did no damage and did not affect com. 
mutator); (с) moderate sparking (a few bright sparks like pin-heads 
visible in daylight, commutator blackened, thus became injurious after 
а long time); (d) bad sparking (white continuous sparks along the 
brushes, noisy, occasional long snaps, commutator lugs appeared sta- 
tionary and brightly lighted up. Commutator segments gradually pitted 
and heated); (6) dangerous sparking (made a loud cracking noise, con- 
sumed brushes and might fire from brush to brush. Commutator pitted 
rapidly) Something of this kind should be included in a standard 
specification. He could not also agree with the German specification 
with regard to the shift of brushes. He could not agree with the first 
part, but the second part was fair and acceptable, viz., that they limited 
the output of a machine for which the brush position was to remain un- 
altered from 1 load to full load ; that was all that need reasonably be 
expected from a machine. That the brush should remain untouched 
was, he thought, entirely on the supposition of using commutating poles. 
Should there not also be an attempt made to standardise the frequency 
for alternating.current traction ? The frequencies would have to be 
low, especially with а rail return, on account of the “skin effect” in the 
latter. He thought the author's scheme and tables of speeds, &c., were 
excellent and met the designer's view to the fullest extent, whilst at the 
same time giving the users very free choice in speeds and outputs. 

Mr. T. HARDING CHURTON said that the first step necessary in order to 
bring about general standardisation of electrica] machinery was the re- 
duction as far as possible т the variety of cleetricity supply systems. 
One difficulty in the way of the adoption of certain standard outputs for 
motors was that it might tend to impede progress in. the. design and 
manufacture of such machines. For example, a motor that at present 
gave 10 В.Н.Р. under certain conditions might, by the use of improved 
material or ventilation, be made to develop 11 H.P. or 12 н.р. Why 
should the manufacturer be precluded from rating the motor at its true 
value in the event of this not happening to correspond with an arbitrary 
standard ? 

Mr. E. В. Сохрев (communicated) asked whether the omission to 
mention а flash test between phase windings in alternating-current 
machines was intentional; and if so, what were the author's objections 
to such test. 

Dr. В. Pout. in reply, was somewhat afraid that consulting engineers 
might look askance at the suggested thorough standardisation, but he 
was confident they would ultimately agree that the adoption of standards 
which had been evolved by consideration of a representative body such as 
this Institution or the British Standards Committee was in the interest of 
all parties concerned. Mr. Emmott's remarks fully bore this out. It 
need hardly be mentioned that the standard specification required to be 
amplified in the case of all special machines. He doubted whether Mr. 
Wright's suggestion that the size of brushes should be standardised was a 
good опе. He (the author) was particularly anxious to avoid standardisa- 
tion where it might impede progress, and for this reason he also disagreed 
with the suggestion of standardising mechanical parts. Mr. Foster had 
mentioned that the author had not included pipe-ventilated motors in the 
classification of machines. These motors were intended to come under 
the class of ventilated machines, there being little difference between a 
modern '* ventilated " and a “ pipe ventilated " motor. Мг. Foster was 
also one of the few engineers who realised the absurdity of the requirements 
as to overload capacity. The same speaker had suggested that the word 
“ practically " in the “‘ sparking " clause should be eliminated. Fre- 
quently the words " absolutely no sparking " were employed, but there 
was nothing '*! absolute " in this world. No sparking, however, should Бе 
permitted which would prevent the commutator from forming and main- 
taining а bright surface. "The object of the reservation as to shifting the 
brushes was merely to take into account machines intended to be regu- 


lated by this method. He agreed with Mr. French that it was very 
difficult to get a constant brush position without interpoles; but where it 
was not desired to employ these there was no alternative but to use a 
larger machine. The flash pressure test to earth in alternating-current 
machines should also apply between phases where these phases were insu- 
lated from one another under working conditions, for instance. in the case 
of two-phase windings. For theoretical and practical reasons, however, 
a different test should apply for windings permanently joined at one or 
more pointy, such ag three-phase windings. For such machines an insu- 
Jation test between phases might be carried out by raising the speed and 
over-exciting the field so as to obtain a pressure between the terminals 50 
per cent. above the highest working pressure. With reference to Mr. 
Foster's objection to the maximum internal temperaiure (given as 125°C.), 
the author suggested this figure only for the internal parts of field coils, 
whereas for the internal parts of the windings, which were subjected to 
high mechanical and electrical stresses 110°C. was suggested. Insulating 
material, of course, deteriorated gradually. That was proved conclu- 
sively by the experiments carried out at the National Physical Laboratory, 
but 125°С. was the temperature which was found to be the safe limit for 
cotton. According to his (the speaker's) suggestion this temperature 
would only be approached in the central paris of field coils where they 
had not to deal with presspahn but only with cotton. In all modern 
machines the field coils were thoroughly impregnated after being dried in 
vacuum, which made them capable of standing a higher temperature than 
ordinary cotton. Не was certain this specification was quite safe. He 
was surprised at Mr. Fosters statement that metal filament lamps did 
not flicker at 25 cycles. The L.B. & S.C. Railway which was operated at 
25 cycles had adopted metal filament lamps in some carriages, nnd he was 
surprised at the flicker, which was most disagrecable. He noticed other 
coaches in which carbon lamps were used and there was no flicker. Mr. 
Churton was afraid that the adoption of standard outputs might tend to 
impede progress, in so far as it would prevent manufacturers from taking 
advantage of such experiments as would allow the output to be raised by 
only 10 or 20 per cent. This objection was hardly valid. because the 
raising of the output was by no means the only way in which manufac- 
turers could utilise minor improvements. Another way consisted in the 
saving of material or labour and thus in the cheapening of production: and 
perhaps the best way of all was the improvement of the running qualities, 


FARADAY SOCIETY. 


At the meeting of the Faraday Society held on December 6, 1911, 
at the Institution of Electrical Engincers, Dr. J. A. Harker, F.R.5., 
in the chair, Dr. F. J. BRIsLEE presented г Peper, entitled : 


* A Redetermination of the Density and Coefficient of Lineal 
Expansion of Aluminium." 


The earlier determinations of the physical constants of aluminium 
were made upon specimens of doubtful purity and unknown composi- 
tion. In view therefore of the high state of purity of the metal now 
on the market re-determinations of these constants became desirable. 
The metals used were carefully analysed, and were found to consist of 
about 99} per cent. aluminium, and about 1 per cent. eech of iron and 
silicon. ‘The density determinations were mede upon the cast metal, 
herd-drawn rod, and soft-annealed rod, and both the ordinary method 
of weighing in air and water and the displacement method were em- 
ployed. The results obteined evereged 2-703 for cast mete! and 
2-705 for hard rod. The density of remelted aluminium was about 
2-68. ‘These values differ from those usually given. 

The coefficient of linear expansion was measured directly by deter- 
mining the increase in length of a meto! red when heated from 10^ to 


1007€. The epparatus used is illustrated and deseribed fully in the 
Paper. From the measurements made the variations in length of a 


rod can be calculated from the formula :— 

Hard-drawn Aluminium L — L(1— 0-00002432/). 

Annealed Aluminium L-— L(1— 0-000024541). 

The Paper concludes with a short discussion of the sources of crror 
in the determinations. 


Dr. В. SELIGMAN remarked on the importance of the author's results 
in view of our previous want of knowledge of the physical constants of 
aluminium. Dr. Brislees’ figure for the density was considerably higher 
than that usually given, namely, 2°65-2-67. Ц was strange. however, 
that there was so little difference between the figures for chilled castings 
and hard-drawn wire. He would have liked to know the value for rolled 
sheet, as this was of great practical importance. His own average for a 
large number of determinations for sheet was 27727. He suggested that 
absorption of gases, notably nitrogen, and not of iron, was the cause of the 
decrease of specific gravity on remelting. The author's figures for сос. 
cient of expansion were materially different from Carpenter's, but were 
doubtless of higher accuracy. 

Dr. G. SENTER bore out Dr. Seliginan's remarks with regard to tho 
considerable quantities of gases taken up by molten metals and retained 
on rapid cooling. 

The CHAIRMAN stated that the absorption of gases by aluminium was 
being investigated at the National Physical Laboratory. И was sut- 
prising how small a quantity of gas was mischievous. 
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A Paper by Dr. J. N. Parxa and Mr. J. В. Curzon, B.Sc., on: 


“The Influence of the Physical Condition of Metals on Cathodic 
Overvoltage °° 


wes read by Dr. Pring. The over-voltage during the liberation of 
hydrogen on а metallic cathode was found to be dependent to a con- 
siderable degree on the condition of the metal. Comparatively large 
differences were usuelly obtained with the seme metal when in the 
different physice! conditions produced by annealing. hardening and 
clectro-depositing. In the case of copper the maximum over-voltage 
is given with the hard metal, while in the case of iron the reverse is the 
casc, the lowest over-voltage accompenying the hardest condition: 
Metals which have been deposited electrolytically, in some cases, аз 

with copper, give the maximum valucs for those metals ; and in Ог 
eases, 23 with nickel and iron, give minimum values, The current 
density at which a metal is deposited has also usually a small effect 
on the over- -voltago. 


The CHAIRMAN said that it was sometimes neccasary to test long lengths 
of alloy wire, such as platin-iridium, for homogeneity. and he suggested 
that some such method asthe author's might be applied in this connection. 

Dr. Е. M. Perkin pointed out that electro-deposited metals, such as 
iron, often contained impurities depending on the dilutions used, and 
these would affect the measurements obtained. 

Dr. J. N. Prisc saw difficulties in Dr. Harker's suggestion as the over- 
voltage inereased with time and «mall effects might be obscured. 

Мг. W. В. CcorER exhibited end described some of the latest forms 
of the 


* Benko Primary Battery.” 


The author describes a new type of Benkó cell in which circulation 
of the electrolyte is due merely to diffusion. The electrolyte, which 
in these cells may be mede very concentrated, is run into the outer 
comp топе, end plein water is run into the inner, or zine, compart- 
ment. In а few moments the cell is recdy for work. The great a ded 
vantege of this tvpe of cell is thet the solution round the zinc is elwa 
only very slightly acid, and therefore loce! ection is avoided ; the 
zinc is dissolved gway evenly when the cell is in use and the depola- 
riser is very thoroughly reduced. Obviously a cell of this kind cannot 
be used to give current continuously like the pressure type; the use 
for which it is intended may perhaps be described 23 semi-intermit- 
tent. For exemple. а cell weighing 5 lb. (including zine, but exclud- 
ing clectrolyte), end having the dimensions 6} in. long, 1} in. wide 
and 61 in. high. gave а current for 8 hours daily for four days, starting 
et 025 глиреге and falling on the fourth Чу to 0-20 empere А 
current of 0-25 ampere is regarded ав normal for this size of еН. The 
electrolyte amounted to èbout 200 с.с. end contained 170 grs. of 
sodium bichromate and 250 c.c. of sulphuric ecid per litre. By using 
e, more concentrated electrolyte the E.M.F. can be maintained longer. 
Batteries are made up with the zinc compartments communicating 
with 2 common reservoir below the cells, which contains weter, and 
into which the reduced electrolyte around the zines gravitates. For 
cert: uses the diffusion can be assisted by having the outer compart- 
ment cesrried somewhat higher than the inner compartment, thus 
having the electrolyte under a slight heed. Cells of this type are 
likely to prove very useful in telegraphy, in motor-cer lighting and for 
hend-lamps. И is not improbeble that in this wav а successful 
miners’ lemp will be produced, capable of burning for two periods of 
eight hours on consecutive devs. Indeed, this has already been ac- 
complished on the laboratory scale, but it remains for such lamps to 
be put into actua! use. 

Dr. У. H. Velev reed a Peper on “The Solution Volumes of Nitric 
Acid," whilst Dr. T. М. Lowry described several types of thermostats 
end devices used therewith exhibited by Mr. Bousfield, Dr. Cumming, 
Prof. Marshall. Dr. A. Slater and himself. He also exhibited some 
silica mercury lamps suitable for spectroscopic and polarimetric work. 

T he following Papers were also почо: —" Notes on Thermo- 
Stats," by Prof. Н. Marshall, D.Sc.. F.R.S. ; “ Notes on Two Thermo- 
regulators," by Mr. W. В. Bousfield, М.А.. K.C.; and “ Notes on 
Thermostats and Devices used in connection with Thermostats," by 
Dr. A. €. Cumming. 

Prof. Marshall's Paper dealt in the first. instance with electricely 
heated thermostats, end he described a special form of glow lemp wit h 
a very long neck which he has used with good results in conjunction 
with a toluene regulator provided with a platinum- mercury contact 
and ectuating è relev which opens or closes the main heating circuit. 
The Paper further describes an ice thermostat in which the tempera- 
ture is easily maintained within less that 0-1 deg. of лего ; and finally 
thermostats—which are internally heated—for temperatures slightly 
above the ordinary temperature of the air are brietly referred 
to. 

Dr. Cumming s Peper collects together in handy form various scat- 
tered notes on the subject of thermostats and their accessories. First 
the thermostat itself is described. It is recommended to be made of 


copper, to contain a good amount of water that should be kept at con- 
stant level. Glass-fronted thermostats are best, with rubber between 
the glass and the meta! flenge to which it is clamped. — As regards the 
regulator, the expansion of a liquid is допого Ну used to actuate a cnt- 
off for the heat supply. The choice of liquid is discussed and a table 
given showing the specific heats and comprrative exp?nsibilities of 
those commonly employed. The bulb of the regulator is best of spiral 
form. so that it exposes & maximum surface. 1f mode of mete! it is 
more sensitive. — Various devices for cutting off the ges supply end 
for adjusting alterations of temperature are described end illustrated. 
Electrical methods by which the gas is cut off by the pressure of the 
armature of an electromagmnet ona rubber tube ere brictly referred to. 
Prof. Marshells notes on electrical heating are supplemented by men- 
tion of heating with hare pletinum wires instead of with a specie! 
lamp, and elso Бу reference to Hulett’s therinostat with its nicke! coil 
heater and bath of kerosene. Fraser's electrically controlled. regu- 
letor is next deseribed. In the latest form of this a float rests on a 
tube of mercury, and when the float rises it connects across two ploti- 
num termine!s and so actustes the controlling current, which does 

not, however, pass through the mercury. Finally, shaking and stir- 
ring devices ere briefly described. 

One of the regulators described by Mr. Bousfield was designed for 
en air thermostat heated by an electric rediator, the current through 
which alse passes through & column of mercury. The movement of 
this column is actuated by the heating or cooling of & hydrogen gas 
bulb, and so the heating current is cut off or put on. Hydrogen is 
used to prevent oxidation of the surface of the mercury by the breaking 
of the current. The second regulator described is for use with a large 
water bath. It consists of a long tube of toluene arranged in the forin 
of a grid, the lest limb of which contains mercury, whose expansion 
cuts off the gas supply. 


Prof. Е. G. BAILEY, in a communication read to (he meeting, supple- 
mented the descriptions givenin the Papers of regulators used in conjune- 
tion with electrie heating by an account of Dr. J. Gibson's regulator. 
The electrical relay is operated by the town supply, and is joined in series 
with a high resistance. The mercury contact short-cireuita the relay coils 
instead of breaking the current, so that sparking is reduced to à miminum. 
He further d welt on the importance of very vigorous stirring in connection 
with electrical heating. 

Mr. Е. P. Horns referred to the difficulty experienced by a firm of 
explosive makers in attempting to devise an electrical arrangement for 
maintaining the temperature of a large room constant to b C. 

Mr. E. H. Rayner said that at Potsdam a similar problem had been 
solved by heating the room under a false floor of open bricks, 


Influence of Temperature Upon the Magnetic Properties 
of Carbon Steels.— The ** Proceedings " of the Royal Society of 
Edinburgh contain a Paper bv Margaret B. Мо on the above 
subject read before the Sac iet v some months apo. After re- 
ferring to the experiments of Hopkinson, Curie, and D. К. 
Morris, the precautions necessary in magnetic testing ave dis- 
cussed. И the temperature of a test-specimen is changed, the 
specimen must be rendered neutral at the new temperature 
previous to carrying out the test. The effect of increasing the 
temperature of a specimen of cast-iron from 15 C. to 190°C, is 
found to improve its magnetic quality for moderate values of the 
magnetising force ; from 190 C. to 260 C. the magnetie quality 
falls off, after which there is a further improvement. Finally the 
specimen becomes non-magnetic at the critical temperature. 
These results are thought to indicate the presence of a trans- 
formation point for carbon allovs of iron in the neighbourhood 
of 200°С. Steel containing 1-64 per cent. of carbon resembles 
cast-iron in its behaviour. The set-back in magnetic quality 
takes place at much the same temperature as that which occurs 
in cast-iron, the magnitude of the set-back being much the 
same for both ; whilst steel containing 0-8 per cent. of carbon 
exhibits the transformation point, but in a less marked degree. 
(The first maximum point in the susceptibility curve occurs at 
180°С., and the first minimum point at 220 C.) Low carbon 
steel containing 0-3 per cent. of carbon shows the transfor- 
mation point ; it is, however, very much less marked than in 
the case of the steals containing the higher percentages of car- 
bon. The susceptibility temperature curve of à specimen of 
soft iron containing 0-06 per cent. of carbon exhibits no turning 
points in the neighbourhood of 200 C. for fields |ving between. 

2 and 15 C.G.S. units. 
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ELECTRICITY SUPPLY TABLES AND DATA. 


The first of the valuable series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings of 
the United Kingdom for Lighting, Power and Traction is published 
(gratis) with this issue of ** The Electrician." This Supplement 
is Table III., and deals with Electric Power Companies; this 
will be followed by Tables IV., V. and VI., dealing with Electric Tram- 
way and Railway Undertakings of the United Kingdom, which will be 
published on January 12. TableI., Electricity Undertakings with no 
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Electricity Undertakings taking Supply “in Bulk," and Table II., 
Electricity Undertakings with both Lighting and Traction Load, 
on January 26. These will be followed, on February 2, by a complete 
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SOME ELECTRICAL EVENTS IN 1911. 

In reviewing electrical progress during 1910 we had to call 
attention to the large extent to which external matters had 
affected that branch of industry with which we are most 
closely connected. Also it had been our unpleasant duty 
for two or three previous vears to record a period of great 
depression and pessimism in electrical circles. Оп the 
present occasion we are able to adopt a quite different 
course. Pessimism has given place to optimism as a result 
of the sigas of great activity in the industry, and external 
matters have almost uniformly affected the industry only 
for its good. 

In making a general survey of a year’s work it is perhaps 
best to consider first those events which indicate that sub- 
stantial progeess has been made, or which lead us to assume 
that the preliminary work in certain directions has been 
completed and that we shall now begin to во forward. 

As regards Electricity Supply, perhaps the most sigaal 
event has been the opening of the new power station at 


ln «eee 


Dunston by the Newcastle-on-Tyne Electricity Supply Со. 
This station forms an important supply for the close net- 
work of mains which is being spread by this Company over 
the North-East Coast industrial district, and is pointing to 
that all-electric era of which Mr. FERRANTI spoke in his 
presidential address. A number of new stations have been 
opened (although none of any great size), and there have 
been numerous considerable extensions to exist ing plant. In 
the large manufacturing districts especially the increasing 
employment. of electricity for all purposes is a subject for 
gratification, Оп the Continent. the first 110,000-volt 
scheme has been set to work for supplying a group of 
mines in Germany. 

Another not uninteresting lighting event may here be 
mentioned. During 1911 the Common Council of the City 
of London came to a decision regarding the street lighting 
of the area under their control. 
of a compromise. 


The result is in the nature 
Both electricity and gas are to be used 
to а greater or less extent, the former in the majority of the 
main streets and the latter in the smaller side streets. 
Manchester, on the other hand, is still in the throes of à 
strugg'e regarding which system of street lighting is to be 
emploved. Both electricity and gas are now being tried 
experimentally, and the results of these trials are not as 
yet known. 

The metal filament lamp has again made excellent. pro- 
geess during the past twelve months. Not only is the lamp 
being used for ordinary lignting purposes in small units, 
but its adoption in the larger sizes for street lighting has 
also been satisfactory. Makers have been able to render it 
more robust, and numerous involitary experiments have 
shown its users that they have now nothing to fear on the 
score of {та ну. Its use for train lighting is а case in 
point. This greater. development has, doubtless, been 
assisted by the substantial lowering of prices which the 
manufacturers have been able to effect during the past 
year, and which will doubtless continue. 

Another event of 1911 has advertised in an involuntary 
fashion the great. progress the use of electricity has made 
during recent vears. This event was the Coronation. At 
the time of the crowning of Kina Epwanp VIL, only a 
few years ago, electricity still seemed to. be “in its -in- 
fancy ” as far as its emplovment in the round of national 
At King GEORGE'S Coronation 
in 1911 things had indeed greatly changed, and electricity 
easily took the leading part in the decorations and illu- 
minations. "The distinctive and artistic sets of 
ligating devices would have been impossible by any other 
illuminating medium. 


rejoiemg s was concerned. 


most 


We, unfortunately, felt ourselves obliged to criticise the 
promoters of the Olvmpia Exhibition on certain points of 
their policy ; but, despite this, we were second to попе т 
ageceing that the exhibits there displayed were both in- 
teresting and instructive. They showed in no uncertain 
manner what great progress had been made in six years, 
16 has been progress, so to speak, below the surface. 
During that period not much epoch-making equipment has 
been invented, the metal filament lamp being, perhaps, the 
most important exception to this rule; but, nevertheless, 
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the advances that have been made towards improving 
apparatus for the work required of it have been very sub- 
stantial. Numerous examples of this improved apparatus 
attracted notice at the exhibition at Olympia. 

As regards Electrie Power progress, there has been ample 
ground for gratification. The increasing number of motors 
of large and small output employed in an ever-increasing 
range of industrial operations shows clearly that this буре 
of machine is now being used to an ever larger extent, 
including rolling mills, winding engines and other plant 
requiring some hundreds of horse-power concentrated in 
a single unit. That these great units сап be economi- 
cally as well as efficiently emploved has been clearly 
demonstrated in many cases. 

In two Special Issues of Тнк ErkcrRICIAN published 
during the vear we have indicated in no uncertain manner 
the progress that is being made in the employment of 
Electricity in Mines and in Textile Factories. Progress in 
the former case, even in the short period that has elapsed 
since our last Special Issue dealing with this subject, has 
been both rapid and comprehensive. From being a mere 
auxiliary in mining operations electricity has become the 
рип раї driving power both overhead and underground. 
The contributions on specialised subjects which appeared 
in this Special Issue showed that there are still problems 
connected with this branch of electrical working to make 
the subject interesting for some time to come to the pro- 
gressive engineer. 

While on th» subject of Electricity in Mining, we may 
recall à warning by Ме. R. NetsoN, Н.М. Electrical lu- 
spector of Mines, in his annual report, to the effect that more 
care must be taken in the desiga of electrical apparatus 
usel in mines to fit it for the special conditions under which 
It has to operate. This is a warning we have ourselves given 
more than once, and it cannot be too carefully regarded by 
those whom it concerns. At the present time electrical 
engineering is none too popular with either the mine-owner 
ог the miner; therefore everything possible must be done 
on our side to prevent any stigma attaching to the design 
or construction of electrical machinery for use in mines. 

Repressive legislation has not been lacking in this par- 
ticular branch of electrical working. A determined attempt 
was made in Parlament by miners! representatives to 
exclude electrical machinery from any part of a mine where 
the percentage of explosive gas exceeded $ per cent. This 
was eventually altered by the House of Commons to 1} per 
cent. ; but the debate sufficiently indicated the animosity 
that still exists amongst the men to anything that is new 
or is caleulated to cheapen the winning of coal, or will 
displace manual labour by machinery. Nevertheless, it is 
beginning to be recognised that electricity may be applied 
to some advantage—even in mines. For years it has been 
fully realised that the Davy safety lamp, with all its advan- 
tages, is at best а compromise, and a prize has now been 
offered for an electric lamp which shall best fulfil mining 
conditions. " 

In Textile Working, to which subject a Special Issue of 
THe Evecrrician was devoted during the year, substantial 
progress has been made from the electrical point of view. 
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To drive the machinery in textile mills in the most efficient 
and economical manner requires the consideration of 
numerous problems, engineering and otherwise, and the 
solution of these problems has been attacked in а practical 
manner, as is clearly shown in this Special Issue. 

In our review of the year's working for 1910 we were able 
to chronicle the issue of а Special Marine Number. Ап 
interesting sequel to this has been the description pub- 
lished in Тнк ELECTRICIAN of July 28th of the electrical 
equipment on board the s.s. “ Olympic " and on her sister 
ship the s.s. “ Titanic." 

For some years past the Institution of Electrical En- 
gineers has been subjected to ' submarine " criticism by 
many of the more “ progressive " of its members. It has 
been declared that the Institution does nothing for the 
profession, and that, even if it does, nobody heeds its work. 
In fact, many have described it as either. moribund or at 
best only а Paper-reading body. Moribund people are 
sometimes stung into hfe, and this has happened in the case 
of the Institution. The Council, at short notice, issued a 
drastically revised version of its Articles of Association, 
and were startled, we have no doubt, at the reception their 
action received. The Institution, as a body, was clectrified ; 
the proposed new rules were subjected to a withering fire 
of criticism, and the Council are now considering the string 
of amendments put forward. Mr. ЕЕВВАХТГ$ occupation 
of the presidential chair for the second year in succession 
is certainly another interesting item in Institution history. 

During the vear а new edition of the well-known Wiring 
{ules was issued, the most important alteration in. which 
was the change in the current-carrving capacity of con- 
ductors as a result of careful experiments undertaken at 
the National Physical Laboratory. The question of the 
current-carrying capacity of fuses was also considered. 

The Education Conference called by the Institution of 
Civil Engincers (fully reported in our columns) has shown 
that much difference of opinion exists regarding the way the 
voung engineer should be educated. It is hoped that a 
standard course, for the first and second years at any rate, 
will shortly be laid down. 

During the year a successful International Exhibition 
was held at Turin. The British Section was organised by 
the Exhibitions Branch of the Board of Trade in a highly 
efficient manner. Hope has been expressed that at the 
next display of this kind outside the United Kingdom the 
British electrical industry will be more fully represented. 

The profession and industry of electricity has suffered 
loss during 1911 by the demise of several menibers of the 
“old guard.” The Marquess of TWEEDDALE, one of the 
pioneers of ocean telegraphy, has left us after a strenuous 
and useful career; and others who have passed away 
include Lord AIREDALE, а great manufacturer ; Sir FRANCIS 
GALTON, an exact scientist ш а new branch of science ; 
Prof. vaN'T. Horr, a great physical chemist; M. Mer- 
CADIER, long connected with telegraph working ; and Prof. 
Е. ARNOLD, a leading scientific engineer. 

In subsequent issues we shall refer in detail to the 
progress made in specific branches of electrical engineering 
during the past year ic 


THE ELECTRICAL ENGINEERING LABORATORY AT 
THE HERIOT-WATT COLLEGE, EDINBURGH.* 


BY PROF. Е. б. BAILY, M.A.. F.R.S.E. 

Although the electric?! engineering laboratories in the Heriot-Watt 
College have been in existence end use for many yeers, г recent and 
large increase of space has necessitated a complete rearrengement and 
reconstruction. Funds were elso aveileble for ә, considerable addi- 
tion to the equipment. Sterting therefore with a elesn sheet as 
regards errangement, and the means to develop а feirly complete 
scheme, I have been »fforded the exceptional opportunity of creating 
а new laboratory with the experience gained from the old arrange- 
ments, and with a long though partly insufficient time for considering 
the design of the whole and of every port. The rooms include 2n 
elementary laboratory. separete rooms for direct end zlteinsting-cur- 
rent machinery, а photometer room, & room for standardising end 
testing work, e small room for chemicel work, a museum and drawing 
office. a battery room, a workshop, end a private room for the staff, 
while another room will be available in the future. The classes to be 
catered for include second and third vee.rstudents in the de vtime and 
three stages of students in the evening, renging from the apprentice 
engincer ‘to the former dèy student who wishes to continue some 
special work. The first stege is naturally г, large cless, end in the 
beginning hes no experience of laboratories at all. 

To come to the laboratory itself, the first necossity is electric cur- 
rent. There сте three or perhaps four kinds of supply гооо for 
the simpler direct-current work. They ere: (1) Currents from 5 to 
100 amperes ct low volte ge for testing instruments, fuses 2nd other 
apparatus of г " heavy " kind. Ten volts is enough, and æ lower 
voltage is often preferable. There is a distinet advantage in making 
a current sufficiently large to require some care in the choice of cables, 
end to this end some experiments sre purposely arranged for fairly 
lerge currents ; (2) currents up to 10 amperes at Various pressures up 
to 100 volts or so for hesters, arc lemps. ete. ; (3) larger currents for 
motors with a large renge of pressure ; end (4) small currents of great 
steadiness for testing glow lamps ond edvanced tests on instruments. 
These ere supplied from three betterics. The first has tive cells of 
1,200 ampere-hours output. The second has 60 cells of 350 ampere- 
hours, and the third has 120 cells of 40 ampere-hours. Also the town 
supply at 230 volts and 460 volts is on tap at many pleces. In earlier 
years I used a central distributing Богга, to which ran many battery 
es bles, and many more distributing cables. — Thisis а perfectly tlexible 
system. All cables finished in terminz!s with one or more holes, 
and connections were made with short lengths of flexible cord. It 
was modelled, in fact, on the old double-cord telephone board. But 
it became obvious thet with severe! rooms such a plan wes cumbrous, 

and involved much running to and fro without the corresponding 
increase of leerning promised in Scripture. Short circuits occasion- 
ally took place on the live-battery terminals, and I decided thet when 
opportunity offered I would edopt the single-cord pattern. Oppor- 
tunity was long delayed, end in the interval the idea was further 
extended es follows. It is not usuxlly necessary to use an exact 
number of volts. A controlling resistance can be inserted for fine 
adjustments so long as 2 large number of steps are provided. It was 
found that with only eight cables 34 steps could be obtained, ranging 
from 4 to 130,volts. The eight divisions are 2s follows :—2, 3, 4, 6, 
17. 21. 12. 

These eight le»ds are brought into every room hy an almost straight 
run with short branches or t»ppings. | Every board has therefore 
the full range e!weys ready for use. 

The first three leads give 4. 6, and 10 volts, and are connected to the 
large cells by heavy mets! strips for large currents. The other cells, 
connected in series with these. distribute through lighter strip. gauged 
to carry 100 amperes. The eight. distributing leads start from the 
cells ав bere copper strip or copper rod, end pass to a fuseboard 
through the wall in the elementary room. From this are taken the 
leads required in the room as described below. and the main group of 
eight leads poss back through the rooms to the end. finishing at the 
switchboard of the direct-current mechine room, and branching to 
the boards in the photometer room, and the test room, end on to that 
in the alternating-current room. They also connect to a small board 
in the private room for connection to lecture rooms and other depart- 
ments. They ere taken overhead in the most direct lines possible, 
passing through holes in the walls and spanning the rooms. Tho 

material is aluminium strip. 1 in. by ! in., sct on edge and supported 
in the slots of teak bearers hung from “the eciling or fixed in the walls. 
The slots are insulated by troughs of micanite. The heaviest con- 
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ductors consist of four strips together, to carry low-pressure current 
to the test room, others having one, two or three strips according to 
requirements. Aluminium was distinctly cheaper than copper, and 
the greater thickness of the equivalent strip gave stiffness to the s pans, 
while the smeller weight had some advantage. Also compared with 
insulated cable it is very much cheaper, is more suitcd for the direct 
routes of overhead spans, and allows of branching more readily. 

Connection to switehboards is made by copper strip bolted to the 
aluminium, interleaved at the joint where two or more strips make up 
the conductor. 

The system of distribution from the battery room in the centre of 
the laboratory is the following: The clementary laboretory, in which 
the demand for current is greatest, is close to the main fuse. and on 
the other side the strips run straight along to the other rooms. The 
small battery of 120 cells distributes by г, multiple telephone cable of 
23 wires, feeding the photometer room and the special room for stan- 
derdising work, research end elaborate bench experiments. To con- 
nect this to its fuseboard thick lead wire is soldered to the lugs and 
rises, supported by insulators, well above both tiers of cells. Single 
No. 18 lead-covered wire is soldered to the lead wire, and the joint is 
protected by a sleeve of indiarubber tubing. sealed at both ends with 
acid-resisting paint. The fuseboard is on the other side of a 
partition, and the wires pass through plugged holes to the back of it. 
To ellow of continuous use of a uniform voltage this battery is charged 
in two halves, and either half can be independently charged, leaving 
the other for use up to 120 volts. The batteries are charged through 
lump resistances from the town mains, but as the five large cells are 
more extensively used they are given a periodic specia! charge from 
& low-voltage dynamo. The cells are all charged in series, and no 
doubt some get overcharging ; ; but as the last. battery endured for 10 
ог 12 years under a system no less severe it is clear that no great 
suving could be obtained by any device, no matter how uniformly it 
eauscd the cells to be worked. It is well to use cells with plenty of 
lead in the positive, and I tind that for this purpose the pattern with 
а solid centre grooved at the sides lests much longer than any fancy 
pattern or plugged type. 

The laboratory has walls of white glazed brick, which are not con- 
venient for attaching objects, though excellent in other ways. То 
avoid the incessant making and plugging of holes a complete scheme 
of stout wooden straps was made. In all necesssry rooms four straps 
were carried round the wells, at 2 ft. 8 in., 5 ft. 6 in., 8 ft. 6 in. and 
12 ft. from the floor or where benches are required along the walls, 
the lowest strap is raised бт. The lower pair serves for attaching 
switchboards, either permanent or temporary, for a few feet of board 
screwed to the straps produce а switchboard of any width at short 
notice. Boards ean be increased in size or shifted with great case, 
and there is no heart- burning at the reconstruction of а board, since 
at worst it only means the scrapping of plain boarding, which gene- 
rally сап be used again. Galvanometer stands, brackets, or any 
оррпапее can be casily attached anywhere. The upper stro ps are for 
holding resistance frames. Just above the 6 ft. strap is a 12 in. board 
forming a complete belt for the attachment of cable to the switch- 
boards, and for the most part all wiring is in sight and can be readily 
traced. Provision of this nature is well worth while. It is difficult 
to keep even а semblence of tidiness or system for long in à busy 
laboratory, and every aid to orderly arrangements thet can be fore- 
seen should be pressed into service. Practically the only furniture 
js work-tables and cupboards. Аз these may be moved into new 
places they have been mede of standard size. All tables are 3 ft. 
high, 2 ft. wide, гла 4 or 6 ft. long, with one or two of 8 ft. made 
of red pine with birchwood tops. No fixed benches are used. and all 
gas and electric supplics are fixed to the walls, except in the elemen- 
tary room, where the whole floor space is occupied by large tables. 

All movable tables are four- legged with one leg adiustable, to pro- 
vide against inequalitics on the floor. А simple iron bracket, through 
which - passes a stout screw, is fastencd to this leg, which is slightly 
shortened and is intended siw avs to clear the ground. A turn of the 
screw while the table is rocked brings it immediately to perfect steadi- 
ness, and is much more convenient than packing up with slips of wood 
or wads of paper. As the tables are built somewhat rigidly they 
refuse to find their own bedding, гла no floor is so perfect as to take 
o rigid four-legged table without the probability of a rock. Cup- 
boards оте 6 ft. high end 4 ft. 3 in. long of two depths, 14 in. and 12 in. 
They are made with flush sides like W 'ernicke book-cases, so that they 
can be ranged side by side without leaving gaps for dust and rubbish. 
The 6 ft. height allows of the cupboard standing under the cable belt, 
has all its shelves accessible without steps, and its top gives a large 
shelf for rough objects that need not go under cover. Useful addi- 
tions to the dynamo rooms are small low tables 2 ft. 6 in. high. 4 ft. 
long. and 15 in. broad. They tit below the switchboards, so that they 
can be pushed close up to the wall for carrying an extra instrument, 
or one that does not hang up, a resistance or switch, and note-books 
in which readings are being entered, 


Every one who buys commercial instruments must be struck by the 
variety of pattern of terminal and variety of position of terminal that 
makers invent, and one could wish for the uniformity obtaining in the 
gas industry through all its fittings. The flexibility of the electric 
wire has allowed an unnecessary licence in this respect, I have en- 
deavoured to standardise terminals. using threo sizes—voltmeters, 
5-а pere size and 50-ampere size. Be хопа 50 amperes some special 
arrangement is usually necessary, but J manage to limit nearly all ex- 
periments to 50 amperes. Also I trv to avoid the heap of scrap cable 
of all kinds and sizes. to which loose Jeboratory connections deterio- 
rate, with fraved braiding. and tangled strands caused by indiserimi- 
nate use. Toa large extent three sizes of cable are used to correspond 
with the terminals, voltmeter wires being v.i.r. flexible, end current 
wires being the braided flexible used for brush connections on dyna- 
mos. These are finished with brass ends to fit the terminals. Volt- 
meter wires are less easy to bring into order, әз two or more may be 
required in one terminal, and so far I have left them as flexible ends. 
But where voltmeter connections are required оп any instrument or 
machine, small terminals are placed alongside of the heavy current 
connections, and I hope to arrenge for all volt meter terminals to be 
Post Office pattern. and to fit all flexibles with flat slotted ends. as a 
flexible is more likely to become regged than ә stiffer wire, and the 
need of a finish is greater. Occasionally a branch is required on 
heavy wires, but these con generally be arranged by two or three holo 
terminela on the switchboard, and a few loose three or four wey 
clamping sockets deal with exceptional cases. "The cable ends are 
very chez ‚ being merely a short piece of brass rod driven a little wey 
into г, » short piece of brass tube. The stranded wires are sweated into 
the tube, and a short piece of indiarubber tube, previously slipped 
over the cable. is drawn down over the brass tube to prevent the braid- 
ing from coming loose. The rubber tube is more durable and 
more quickly put on than is a tape wrapping. and I have used it exten- 
sively for finishing a joint between a brass socket and the breiding of 
all kinds of cable. An additional advantage is that it stiffens tho 
flexible at the junction with the brass socket, so that there is less like- 
lihood of a break occurring at the soldered part, and it also diminishes 
the length of exposed live metal, which on a crowded switchboard or 
in confined places makes for sefetv. It may be objected that this 
orgenisation tends to а‘ press-the- button” {уре of experiment, than 
which nothing сап be more fetal. But there occur sufficiently fre- 
quent occasions for a dep»rture from the system to prevent this, and, 
on the other hand, it helps to introduce neatness and order in the 
wiring-up. which most students do not develop instinctively, and the 
resulting scheme of connections is more intelligible then the confused 

tangle of wendering wires generally achieved. This metter will bo 
mentioned again in connection with switchboards for machines. In 
the elementary room most of the instruments employed are of the wall 
pattern, end it has been found very convenient to use them as such. 
Down the centre of the tables runs a portition of two stiff beams 
and at short intervels on tho upper beam are pairs of pins at 
standard centres. Allinstrumentsere mounted on wooden boards with 
holes corresponding to the pins, end indiarubber pads at the back. 

With this inexpensive arrangement an instrument can be set in place 
or chenged at once, the bench is kept more clear. and the scales are in 
the proper position for reading. One row of tables is fitted with three 
heavy leads of aluminium strip running along the top of the partition. 
From these are taken three ү in. copper rods to a pair of small switch- 
boards below, one for cach side, each containing a switch, a fuse, ter- 
minals (large and small size) and chenge-over straps by which 4.6 or 
10 volts are obtainable on the terminals. The other row of tables is 
fitted with eight bare copper rods, No. 6 S. W.G. running along the top 
of the partition. They are protected by 25-ampere fuses end can bo 
switched off altogether. On each bench below is fixed a switch with 
two flexible leads which reach to the rods and clamp to them. Tables 
at the end of the room are fitted with both current and potential leads, 
and 2 230-volt supply to allow for special experiments, while benches 
in the window allow of extra space on occasion, serve as soldering 
ben ches for the wiring class, and likewise are not infrequently used for 

" putting things on.” 

The dynamo and motor laboratory is a large square room of 1,400 
sq. ft. area, which gives space for three rows of machines. Two rows 
are set on the slotted rails, and the third row consists of permanently 
fixed sets, but on occasion these can drive or be driven by machines on 
the centre row by a belt. It is sometimes convenient that the height 
of the shaft shall be the same for all, and it is also preferable to have 
small machines raised from the floor. The variation in height be- 
tween a 2 н.р. and a 50 m.r. motor was rather too great to allow of a 
universal centre, so à common height of shaft of 20 in. was adopted 
for all but the large units, and a second height of 25 in. for these. Eech 
movable machine has a timber frame of the required height on which 
the slide rails are placed, and the holding-down bolts pass through to 
theslots. The whole thing can be lifted together and placed on a trol- 


ley for shifting. 
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The size of mechine to he employed in ә laboratory has been much 
argued, end probably each director would point out specific advan- 
tages in his own exemples. My own feeling is that the student should 
have some exemples of as large à maehine as he can be trusted to run 
by himsclf. 

The me chines in the direet-current room are of verious sizes, from 

V21 н.р. motor, mostly used for beginners and for donkey work, up to 
T a 60 H.P. motor end dynamo, Some ere worth describing. А 10 H.P. 
4- pole motor for 460 volts. by Bruce Peebles, has two commutating 
poles end skewed mein poles. It hes thermo-couples in the lavers of 
one of the field bobbins, but otherwise it is normal, except that the 
shunt is wound for 350 volts, so es to permit of over-excitation for 
short periods of time. A 10 kw. 2. pole dynamo by Siemens, ә veteran 
by now, hes à complete shunt winding, and а complete series winding 
with four intermedizte taps giving twelve velues of compounding. For 
a first study it is edmirsble, being simple and visible. Also. heving 
copper brushes, it sperks when it ought to, end is quite sparkless when 
properly adjusted, so that is is è plein object-lesson in the elementary 
theory of commutation. Another set consists of 2 60 H.P. motor for 
460 volts end a, 40 kw. dynamo for 230 volts. They are to show the 
props ‘rtics of high-speed machines, and run st 2.000 revs. per min. 
Having four poles, they give a frequency of 70 per sce., the cireum- 
ferenti?! speed of the ermature is 24 metres per see. end thet of the 
commutetor 32 metres per see. On a small scale they represent 2 
turbo-driven set, though the surfeee speed of the commutetor is rether 
low. The motor is of the ordinary pattern with interpoles, but the 
dyneano bes a field megnet built of stempings, whieh is wound with г, 
shunt field winding end 2 distributed compensating or Ryan winding 
end hes interpoles. Eech mechine hes г diverter cireuit with em- 
meter. by which cech part, compensetor or interpoles, con be diverted. 
These two sets heve extended shefts М the outer besrings, to teke pul- 
levs for ¿ny special ee drive that тах be required. Extro she ft 
extensions I find are always hi ady ond neerly èll the machines in the 
ploce ere fitted with Шы. Jech of these four machines hes also а 
peir of slip-rings on the shefts pleced outside on the besrings, wires 
being teken through ә hole drilled in the sheft. These connect up to 
search coils Irid one et the bottom of the slots of 5 single weve of the 
winding, end the other et the top of tho seme slot. A third рог of 
Wires connects to è peir of termine В inside the beerings for any extra 
search coil we mey wish to wind оп. The wires аге joined to hinding 
screws round г fibre dise on cech side of the rings, and 2 "y pzir сап be 
connected to the rings. Another addition is an extra 4 in. of length 
to the соти ог, in which the copper hes been cut ewey to hof its 
thickness, end the spoce filled up with mies. А contact brush, or 
poirof brushes, on a travelling ring slows of tests on segment voltage. 
This is Dr. J. Hopkinseucs historie orrneement., end grestly fəcili- 
tates the performènec of the test, es there is no denger of the explor- 
ing bruske; bridging over two sections. [t is conveniently opereted 
with a high-resisteneo galyenometer bridged with à condenser, 2 good 
ре one being relly suflizient. 

AS regards switchboards there is a wide gap between the complete 

test board on а polished slato slab and ә table on which any apparatus 

см be kid thet is required, end while the first is not always instruc- 
tive and is expensive, the second is too uncivilised, absorbs a long 
time in arrenging and conneeting up, and when connected up it con- 
veys very little meaning. For a motor there аго required starting 
switch, mein switch, shunt switch, main and shunt ammeters,volt- 
meter, shunt regulator end supply of current. Fora given motor all 
these things шоу be strictly allcceted, end 1 screw them 2H up on a 
lot boerd and fit them ell with front termin 18. The student has to 
connect everything up, even to the " no-voltsg? "7 eoil on the starter, 
but he finds them so arrenged thet when connected up they form e 
reasonable switchboord, with switches end instruments in convenient 
pieces. A spore spece is loft for the eddition of another ammeter or 
voltmeter of è different renge if required. Fuses are placed in the 
feed wires below the Бом. Leeds to the machine are led under the 
floor, and rise by sn iron stend-pipe to termins!s on the machine. By 
this meens ell treiling wires are avoided. which with è large class is a 
boon. I heve tried overhead wires, but if the floor is not concrete it 
is far neater to put them underground. 


The mein switchboerd may be token as a type of all the others. On 
the board ere the live termine!s of the eight battery leads, the 230-volt 
leads, and the 460-volt leeds of the town mains. On the table below 
wre two pairs of flexible cables to every machine, one for armature 
currents and one for shunt currents, excepting two series motors, 
when one pair obvicusly suthices. Some dummy terminals on the 
board permit of апу dvnemo leeds being connected to supply any 
motor, This is perticulerty required. fur г 100-volt 100-2mpere ma- 
chine, and а 230-volt 170-2mpere machine, which are useful on occa- 
sion for supplying heavy currents for long pericds of time. The cir- 
cuits from these connect through to the alternating-current room and 
through its switchboard to the test room, во that either can be вир. 


plied with large currents at a controllable voltage. It is a general 
principle of all the switchboards that the terminals on the upright 
slate are the suppliers of current, and are liable to be live, whether 
ostensibly in use or not. All wires on the table are dead. if not con- 
nected to any termina's. The live * terminals " may be cither a 
sing'e binding post or a strip of bress with several! posts on it, stretch- 
ing scross the slete во that any peir of flexibles mey rise almost verti- 
eally to the required connection. It is worth while in the lay-out of a 
board to arrenge that there will be little crossing of flexibles, for this 
produces confusion when severa! people are using the boerd at the 
sume time, Such boards ere not at all expensive. 


(To be concluded.) 


CORRESPONDENCE. 


ee 
CONDENSERS AND METAL FILAMENT LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN, 


"IR : The article (entitled as above) and the Note relating 
thereto, in your issue of December 8th last, are of ver y great 
interest, Хо also is “J. W. Bs" letter on the subject in your 
issue of December 15th. Great credit is due to Mr. Ashton 
for his developing work, but it will presumably be some vears 
before we find the principle in general use on alternating-current 
systems. One would have thought that progressive central 
station engineers would have seized on the application at once 
and vet there are apparently only опе or two cases of its 
adoption in street lighting, and not one in interior lighting. 
The latter would seem to afford the larger scope. 

I noted your first allusion to the subject two years or so ago, 
and have done something towards making the idea known. 
The first step towards the adoption of condensers in small 
interior installations naturally rests with the supply autho- 
rities, as until they admit its feasibility it is hardly likely that 
contractors will move in the matter. What are the manufac- 
turers doing? Why don't they advertise? Are the con- 
densers ready for the market ? What are they like ? 

Considering that we have here, more or less in embryo 
something which promises a really remarkable development 
in alternating-current lighting work we ought to have some 
opinions in these columns from central station men. One 
gathers that these condenser accessories should be rather wel- 
come on the circuits than otherwise; and if this be so, the 
progressive engineer should ciecularise his local contractors to 
that effect, and then things would begin to move. The article 
states that “its great possibilities have not been overlooked 
by the electric supply authorities, " but as there have been— 
in two years—only one ог two applications, the word “ not’ 
might have been omitted. Perhaps the meter difficulty sug- 
vested by “J. W. B." stands in the way. 

Doubtless, many engineers—forgetting Мг. Swinburne's 
early work—consider the condenser something too delicate for 
introduction on supply cireults; and perhaps some of them 
havent much notion as to how the thing works. Why are 
dwelling-houses and flats only mentioned as spheres of appli- 

ation * Low candle-power lamps are wanted in all kinds of 
interiors—shops, offices, factories, warehouses, &c. 

I presume a simple setting for th of the idea for the instruction 
of the contractor, assuming he has already grasped the reasons 
for using condensers at all, would be amen hat as follows :— 

(a) The condenser must be suited to the circuit pressure and frequency; 
and to the current required. 

(^) he current in the condenser circuit must not vary; therefore 
there must either be а condenser to each lamp, or, И more than one 
independe: tly switched lamp is to be accommodated, they (the lamps) 
must be put in series. 

(с) Two or more lamps in n m be connec ‘ted to a condenser, 
provided they are all to be ри” " off " together. 

(d) The voltage of the lamp or ys S (in oi connected to the con- 
denser is immaterial, so Jong as it does not exceed 40 per cent. or two- 
fifths of the supply voltage. For example. if a condenser be connected 
toa 240-volt circuit. the one, two or more lamps т series with it may have 
different voltages, but the total must not exceed 96. 

(e) The one, two or more lamps connected (in series) to a condenser 
must all take the same current, viz., that for which the condenser is built. 
Or the condenser must be selected to-suit the lamp current, 
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(/) Lamps in series must have their individual single-way switches so 
connected as to short-circuit them when they are to be extinguished, 
Single lamps or groups have their respective single-way switehes con- 
nected in the ordinary manner. 

(y) The condensers should be connected in the return side of the circuit. 

(h) With a given supply pressure, the cost of a condenser is the greater 
the greater the current. With a given current, Из cost decreases as the 
supply pressure and frequeney increase. 

It is to be presumed that the condensers have ^ tappings 
to them, so that the area of foil on either side may be regulated 
to some extent. 

With regard to dim-light or night-light circuits the switch 
used should be of the two-way-off type, not two-way as stated. 
The usefulness of the condenser in this connection is very 
marked. There is clearly no difficulty about applying two- 
way ог two-way and intermediate switching to condenser 
circuits with single or fixed-group lamps. 

The series svstem would do well for very small buildings 
‘where the lights were in separate rooms, though, as mentioned 
by “Ј. М. В.,” automatic short-circuiters might sometimes be 
necessary to deal with fractured filaments. On the other hand, 
if a circuit were extinguished, it would not be much trouble to 
try each switch, and find which culprit required “ shorting,” 
this being the action of the switches. (See (c) above.) 

For variable groups of lamps in one room it would be incon- 
venient to have short-circuiting switches to each lamp. Кир- 
pose. for example, there were three lamps to be dealt with, I 
would put them in series, and so connect a “ Twinob " 
double switch that one arm short-circuited one lamp, and the 
other arm the other two lamps. The proposition (in the 
article) to put two lamps in series across the full pressure, and 
the third lamp in series with а condenser, would render the 
circuit less simple, and presumably less efficient. 

I would suggest the practicability of condensers with а 
‘primary " coating of comparatively large area, and two or 

“secondary " coatings of different areas, to deal with 


э 


тоге 
variable grouns of lamps, which could then be all т parallel 


and be "switched " in the ordinary manner. This would 
necessitate more wire, but the series connection and the possi- 
bility of wholesale extinction would be avoided. If this multi- 
coating idea is workable, it leads up to the possibility of putting 
one condenser for the whole installation on the supply side of 
the distribution box.—1 am, &c., 

West Norwood, N.E., Dec. 30. 


“OPERATING CHARACTERISTICS OF METAL 
FILAMENT LAMPS.” 


ELECTRICIAN. 


W. PERREN МАҮСОСК. 


TO THE EDITOR OF THE 


Мік : In your issue of December 29th there is a reference in a 
Paper on Metal Filament Lamps to the `` overshooting of light ” 
when a metal filament lamp is switched on. This effect is 
really a physiclogical one. When the lamp is switched on, 
the pupil of the eye is more expanded than it is when the lamp 
isht. It takes an appreciable time for the iris to adjust itself 
to the new conditions, and while this adjustment is taking 
place more light enters the eve, with the result that the light 
appears to * overshoot.” А little consideration will make it 
evident that, with ordinary circuits having negligible self- 
induction, the current through the lamp. at the working 
temperature of the filament. cannot be greater just after the 
lamp is switched on to the circuit than it will be later on, since 
there is no known time lag of increase of resistance behind 
increase of temperature. This point is only of academic 
interest, but it is well that the real reason of the apparent over- 
shoot of light should be understood. The same phenomenon 
occurs when carbon filament lamps are switched on, but the 
effect is not so marked, because the і increase in temperature of 
the filament 15 less rapid.—I am, а - 

The University, Liverpool. Jan. 2 E. W. MARCHANT. 


[Although the explanation of Prof. Marchant is reasonable it 
is not supportedj by Mr. J. B. Taylor, who, in the “ Electrical 
World " of May 16, 1908, gave photographic records showing 
that the effect 15 not physiological but actually occurs.—Ebp. E.] 
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preface to the book, 


third edition of ** 


graphical representation, which generally require one to start 


* DIE WECHSELSTROMTECHNIK." 
TO THE EDITOR OF THE ELECTRICIAN, 
SIR: Оп p. 783, Vol. LXVII., of your esteemed publication 


we notice a review of ** Die Wec зе олсе hnik." The writers 
do not altogether agree with the opinion expressed by the 
reviewer; but as this is а matter of taste, we do not want to 
enter into a discussion as regards this part of the review. 


What we want to protest against is the remark that in the 


first 15 chapters we lean verv strongly to Dr. Steinmetz's 
* Alternating Current 
tioned it. 


Phenomena” without having men- 
We beg to point out to the reviewer, as mentioned in the 


that the object of the first part of the 
book is to derive systematically the graphical constructions 


from {һе analvtical equations. 


If the reviewer reads the preface of Dr. Steinmetz to his 
Elements of Electrical. Engineering" he will 


find the following passage: “In the class (of incorrect or com- 


plieated theories) last. mentioned, are most of the graphical 


methods, which, while they may give an approximate insight 


into the inter-relations of phenomena. fail entirely in engineering 


practice, owing to the great difference in the magnitudes of the 
vectors in the same diagram, and to the synthetic method of 
with the quantity which the diagram is intended to determine." 

From this the reviewer will find that Dr. Steinmetz denies 
the usefulness of graphical methods of calculation, but only 
uses them for illustration, whilst we have tried to bring a 
system into graphical calculations and to derive them in a 
natural and direct form from the analytical equations. We, 


therefore, think that Dr. Steinmetz will be quite as disappointed 


as we are, by his being made responsible for these graphical 
theories. 

On the other hand, in a book such as the ** Theory of Alter- 
nating Currents” it is quite impossible, and it would be «uite 
absurd. to avoid analytical equations and calculations. We 
have, for these, adopted the same symbole method аз Dr. 
Steinmetz in his “Alternating Current. Phenomena," аз 16 
allows the equations of electric circuits to be expressed in the 
clearest and simplest. manner. | 

We have for that reason, at the introduction of the symbolic 
terms, page 38, mentioned Dr. Steinmetz. not as the originator 
of this way of expressing electric quantities. but as the man 
who has the greatest credit for introducing it m electrotechnical 
literature. 

In the first 15 chapters Dr. Stemmetz’s name is mentioned 
wherever we have followed his treatment of the problem, but 
not where Dr. Steinmetz has found it advantageous to treat а 
problem in the same way as other authors of an earlier date. 
In these cases the name of the original author 13 mentioned. 

If the reviewer had studied the literature in question he 
would have seen that the graphical constructions used in the 
first 10 chapters of our book are mainly developed by the 
authors themselves and rartly lean on the graphical construc- 
tions which Prof. Ossana, of Munich, has developed for the 
induction moto: diagram. In chapters 11 to 15 the graphical 
constructions are partly developed by the authors and partly 
lean oa the constructions of Prof. Kennelly. 

Thanking you in advance for your kindness in publishing 
this, we at the same time apologise for the great length of our 
letter.—We are, &c., 
б J. L. va Cour, Vesterás, Sweden 
О. Я. Braasrap, Trondhjem, Norway. 


| Dec. 15. 


We have submitted the letter of Messrs. La Courand Bragstad 
to the reviewer. Mr. Orsettich, from whom we liave received 
the following reply :— 

TO THE EDITOR OF THE ELECTRICIAN. 

SIR: The letter of Messrs. La Cour and Bragstad is intended 
to show that their work is entirely independent of Dr. Stein- 
metz's, and as a proof they quote that the latter is using the 
analytic method, whereas the object of their book was to derive 
a graphic system of calculation, I do not wish to contradict 
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their statement, but I should like to add that the graphic cal- 
culation is always added at the end of long chapters of analyti- 
cal discussion (pages 87-215), which are to be found, with 
hardly a change, in Steinmetz's books. The scheme of treat- 
ment of the subject matter itself 18 practically identical; so is 
also the nomenclature and a number of diagrams. 

I quite understand that in collecting material for a book on 
general theory, it 1s impossible to avoid taking a good deal from 
the analytical treatment of fundamentals as laid down by 
Steinmetz, and I feel sure that no reduction of the value of 
original work would have resulted by acknowledging it. The 
reason why this was particularly pointed out is that, although 
the most extensive use has been made in German literature of 
the wonderful investigations of Steinmetz, there has always 
been a kind of general understanding to ignore his name and his 
work, as if thereby tliey could hope to reduce the effects of a 
political mistake. I do not suggest that the two authors were 
parties to such an arrangement, but it seems that they followed 
the ruling fashion too easily, which accounts for my remark.— 
] am, &с., В. OnsETTICH. 

Birmingham, Jan. 12. 


— P&P" E RE 


EXPERIENCES WITH THE 15-TON HEROULT ELECTRIC 
FURNACE AT SOUTH CHICAGO.* 


BY C. G. OSBORNE. 


The 15-ton Héroult erc furnace at South Chicago has now been in 
more or less continuous operation since Mov 7, 1908. Upon a solid 
foundation about 5 ft. above the ground-level, a stationary rack 8 ft. 
9 in. long is fastened. Upon this rack the furnece proper rests on 2 
floating pinion, festened to its shell by rivets. The arc of this float- 
ing pinion hes a radius of 10 ft, and is designed to give the furnace an 
angle of approximately 2) deg. when tilted over to its full extent. 
Attached to the extreme back of the furnace is on 18 in. plunger with 
a 4 ft. stroke, working in a cylinder attached to a hydraulic supply of 
500 pound pressure. This gives a lifting power of approximately 
45 tons. The balanco of the furnace is so arranged that the equili- 
brium is never upset, and therefore to return to a horizonte! position 
merely requires the releasing of the pressure, and the furnace returns 
of its own weight. It will be readily scen that the floating pinion and 
rack work requires some provision for the forward position of the fur- 
nace when tipping. This is allowed for by having a movable cylin- 
der pivoted at both the top and bottom, which allows the cylinder to 
follow the motion of the furnace. 


The furnace shell is of plate steel, 1 in. in thickness, the plate being 
riveted together. The outside horizontel cross-scction plan is ep- 
proximately that of 2 complete circle of 134 ft. in diameter, with two 
flattened portions situated at the front and back respectively. Оп 
the bottom of thc furnace, within tho 1 in. plate, and next to it, опо 
row of magnesite brick, l^id the 44 in. wey, is ploced across the flat 
portion. The side walls of the furnace gre vertical, and consist of two 
rows of magnesite brick. laid the 9 in. way, giving a thickness of 18 in. 
of magnesite brick. These solid magnesite brick walls extend up to 
the furnace roof. The bottom proper of the furnace consists of dead- 
burned Spacter magnesite to a depth of 12 т. at its thinnest point, 
which is, of course, at the extreme centre. From this thinncst point 
the bottom slopes gradually upeards so as to form a portion of а 
sphere 7 ft. 2 т. in radius. This furnace roof is of silica brick 12 in. 
in thickness. It is made up on à movable ring. This ring is fitted 
with ә top and bottom angle iron to teke a skew-back brick, and then 
from this the arch is spanned across the 10 ft. interior of the furnace 
with an 8 in. rise. The bricks are set in circles parallel to the stcel 
ring, the usual wooden wedges being placed here and there to take 
care of the subsequent expansion of the brick. Holes for the elce- 
trodes are left in the roof by means of templates placed in position. 
The bricks are held in position around these holes by their latere! 
pressure. There are five doors, two on each side of the furnace, and 
one in front over the pouring spout. "These doors are of cast iron, 
lined with clay brick, laid the 44 іп. way. They work in the usual 
groove arrangement, and are operated by steam pressure of about 
s xn The front door over the pouring spout is an exception to 

з, being operated by hand with a counter-balance. 


* Abst 
Society. 


———————————— 


ract of a Paper read before the American Electrochemical 
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The three electrodes are let down through the roof in the forin of an 
equilateral triangle, each side of which is 5 ft. 2 in. in length. The 
apex of this triangle points towards the back of the furnace. There 
are, of course, three separate holders, one for each clectrode. Each 
holder is constructed of г solid copper costing bolted directly to the 
‘bus ber. In front, these holders ere split and joined with a right and 
Icft screw, which enables the holder to be opened or closed at will. 
The holders are designed to carry а 24 in. electrode, but by means of 
contact blocks any sm»ler-sized clectrode can be employed. 

The weight of the electrode is supported by the cheins which run 
back over pulleys to the drums at the back of the furnece. These 
electrodes are kept in alignment by vertical guides. The electrodes 
are regulated by individual motors placed at the back of the furnace, 
the motors being attached by gears to the drums. ‘The regulation is 
by hend, by controllers, or by en cutomatic device. Each electrode 
is, of course, reguletced scpsrately, and its rcgulation is as follows: А 
station»ry megnet coil, the current through which can be adjusted at 
will, is opposed. by » movable megnet coil, whose position is deter- 
mined by è spring end the amount of current passing through it. The 
current in this moveble megnet is otbeined from 2 current trèns- 
former attached to the "bus bars. When the current in the ‘bus bars 
and the proportions! current, therefore, of the floating megnet is that 
for which the regulator of the stationery magnct is set, the magnetic 
opposition of the two magnet coils is exectly counter-balanced by the 
strength of the spring, and the apparatus is at rest. When, on the 
other hand, the strength of the current in the 'bus bers and, conse- 
quently, the proportional current in the floating megnet is either 
greater or less than that at which the stationery megnct is set, then 
the magnetic opposition of the two magnet coils cither overcomes or is 
overcome by the strength of the spring, and the two magnet coils 
either retreat from or approach towards опе another. "This motion 
of the floating coil is transmitted by a lever, which in turn causes a 
dog to drop into a slot in a constantly moving rocker wheel, and in 
this way a right or left contact is made, and the motors controlling 
the electrodes, which, of course, work on direct current, are started, 
either clockwise or anti-clockwise, and the electrodes in turn are 
either raised or lowered. This is repeated with each oscilletion of the 
rocker until equilibrium is restored. It might be of intcrest to state 
here that each contact made as spoken of n bove scrvcs to reise or 
lower an electrode bout lin. It has alresdy been stated thet tho 
regulation can be effected by hand-controllers. These three hand 
regulators are situated at the back of the furnsce st è distance of 
about 4 ft. Itis, of course, understood that the use of the hand regu- 
lators simultancously disconnects the automatic regulators. 

The operating platform of the furnace is about 9 ft. from the 
ground. Round the furnace on this platform, et convenient points, 
bins are placed for the miscellaneous materia!s used in furnace opera- 
tion. The front part of the furnace platform opens up to allow a ledle 
to be hung in position when the furnace is te-pped end for any miscel- 
laneous work in the pit. 2 

The power for the furnace із generated by dynamos роу as 
prime movers reciprocating gas engines. reciprocating steam engines 
end high-pressure and low-pressure turbines. It is three-phase, the 
pressure being 2,200 volts and the frequency 25. At the electric 
furnace tho pressure is stepped down by means of three 750-kw. trans- 
formers to the voltage of the furnace. These transtormers ere so er- 
ranged with switches that the primary turns may be altered to give a 
secondary voltage of 80, 90, 100 or 110 volts as desired. Ordinarily 
90 volts is used. The entire building is sponned by г, 50-ton crene. 
The pouring platform is situated to the south of the furnace. It is 
30 ft. long, and enables eight moulds to be placed in position for 
pouring. 

The normal operation of the furnace is as follows: Ordinary Bes- 
semer pig iron 18 full blown in a 15-ton Bessemer converter, in from 
8 to 12 minutes. It is then poured directly from the Bessemer vessel 
to an electric furnace transfer ladle and drawn to the electric furnace 
building. & distance of about ! mile, in about five minutes. Asa pre- 
caution against the possible formation of a skull in the ladle, the Bes- 
semor charge is blown about 1,500 Ibs. of scrap ** hotter " then ordi- 
nary Bessemer practice. Immediately the ladle is received at the 
electric furnace it is picked up by the erene, slightly tilted. end the 
silicious slag is completely clezncd off by hand-rabbling. The metal 
is now ready for charging. To do this, the ledle is merely turned over 
on its trunnions and the metal poured into a spout, through which it 
rushes to the furnace. This operation of cleaning off the sleg and 
charging occupies from 5 to 10 minutes. 


The electrodes are then lowered and the current turned on. As the 
metal is being poured into the furnece the helpers shovel iron oxide 
and lime into the furnace through the working doors. In this way a 
basic oxidising slag is produced which serves to remove the phos- 
phorus, In about 30 minutes this slag hes served its purpose, and the 
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furnace is tilted slightly forward ond the slag removed in from 5 to 
10 minutes hy hend-rabbling. The reearburiser is added at this 
point. On the bare surfece of the oxidised metal lime is quickly 
added with sufficient. fluorspar to keep the mass fluid. In about 15 
minutes this lime is melted, and fincly divided coke dust. is now thrown 
on to the top of the sleg beneath cach of the three electrodes. Under 
the influence of the are calcium carbide is produced in graduall у in- 
ereasing quentitics. As soon as this state of affairs is reached а neu- 
trel if not actually reducing atmosphere has been obtained. From 
here to the finish there is practice lly г dead-melt in г, reducing atmos- 
phere. The slag et this stege of the process is fluid and highly basic. 
Но sample should be taken and weter added to it, the resultant acet y- 
lone ges, from the well-known celecium carbide end weter reaction, is 
of sufficient quentity to light end burn for half-a-minute. Tests are 
now tèken to show the condition of the steel. А small cylindricz! 
test piece is poured and forged to г round pancake-shaped object 
under г steem hammer pleced near the furnace. Tf this forged sample 
shows у its арреггапее 2 satisfactory condition of the metal, the 
beth is tapped. If not, further refining is necessary. То tap the fur- 
nce the elcetrodes arc reixed from the beth end the ledle swung bv г, 
crine under the pouring spout and the tilting lever pulled forward. 
The pouring is done through г, 13 in. nozzle to moulds of varying 
sizes. 

The clectrie furnzce described hes opereted on a great variety of 
products, including high-grede alloy steels. high-grade carbon steels 
and ordinary cerbon steel. Ordinary cerbon stec! rails of г dozen 
different sections heve been made, 23 well as billets of all sizes and 
grades. plates of all sizes and grades, structura! shapes, castings, small 
end lerge, high carbon gad low, end forgings of all sizes; of alloy 
steels nickel, nickel-chrome, chrome, mengenese and silicon steels 
have been mede. A number of heats have been made from cold 
materials, In severe! of these the worst serap орпа ble—t.e., stove- 
plate scrap—was used. With this stock en axle was made which 
showed excellent physics! tests. In one test 77 blows from a 1,640 lb, 
hammer felling 43 ft. broke the first axle, and 68 similar blows the 
second, 

The main chemical or physical characteristics in electric steel seem 
to be these: A comperetive freedom from oxidation ; a comparative 
freedom from segregation; a higher tensile strength and slightly 
higher ductility for the выше chemical analysis up to about 0-40 car- 
bon, where the difference becomes less apparent ; and a stecl of 
greater density than other commercial steels with the possible excep- 
tion of the crucible product, 


Accident on the Rawtenstall Corporation Tramways,— 
The Board of Trade report on the accident which occurred 
on these tramways at 11 p.m. on November 13th last, has just 
been issued. It will be remembered that a car got out of 
control while running down a steep hill and, jumping the facing 
points, collided with another car that was waiting in a passing 
loop. Twenty persons were injured. From the evidence it 
appeared that the car had been working all day, and had 
already been down the hill five times. The motorman stated 
that on tlie occasion of the accident the car started normally 
until the motors reached full parallel when it suddenly shot 
away and could not be stopped owing to the failure of the 
regenerative braking system. An examination of the car 
after the accident showed that a shunt coil on No. 1 motor had 
fused. In summing up, the inspector remarks that it appears 
that on a car fitted with this system of control, even with 
the most careful examination before being put into service, a 
similar failure might occur; and so, to prevent a repetition of a 
runaway, cars so fitted should either not be run on any but 
quite level routes, or else some further precautions should be 
taken to prevent fusing of the shunt coils. In a note to the 
report Mr. А. P. Trotter points out that the termination of a 
shunt winding in a fine wire is a defect of construction. Both 
at the inner and at tlie outer end of the fine wire a stout wire 
strong enough to stand handling and cleaning should be care- 
fully jointed. This stout wire should be wound three or four 
times round the magnet before bringing it out. In this case, he 
remarks, 16 is not very likely that the shunt wire was fused, 
unless part of the shunt winding was short-circuited or unless a 
very high voltage had been produced by the regeneration. The 
wire 13 likely to corrode where it leaves the magnet, and may 
have sparked on breaking, and thus shown signs of fusion. | 
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THE HEATING EFFECT OF THE CURRENTS IN PRE. 
CISE MEASUREMENTS OF ELECTRICAL RESISTANCE, * 


BY R. T. GLAZEBROOK, F.R.S., W. R. BOUSFIELD, K.C., AND Е. E. SMITH. 
(From the National Physical Laboratory.) 


In а Paper on the specific heat of water,t one of us describes an 
experiment in which the passage of a current of 4-4 amperes through 
an oil-cooled menganin resistance of 1-2 mm. wire produced an in- 
crease in the resistance corresponding to an increase of temperature 
at 60°C. As the cooling surface of the resistance was 16 8q. ст. per 
watt, such 2 large increase of temperature was thought to be improb- 
able, end the change of resistance was attributed to some other cause. 
However, the effect of the passage of the current was similar to that 
resulting on raising the temperature, end, because of this, it was pro- 
posed to call the change a thermotd effect. With platinum wires 
similar results were obtained, the increase of resistance being nearly 
proportional to the square of the current and inversely proportional 
to the radius of the wire. 

The question as to whether the rise of resistance is due entirely to 
increase of temperature or due in part to some other effect of tho cur 
rent is of extreme importance for precise electrical measurements. 
The change of resistance due to the heating effect of the current may 
be calculated if the temperature cocfticient of resistance and the ther- 
mal emissivity are known. Our experiments show that the thermal 
emissivity is a function of the temperature of the wire, but for a small 
renge of temperature the change is ата. If we take the mean emis- 
sivity over г range of temperature not greater than 40 deg., the rise of 
temperature due to a current may be calculated with a fair degree of 
accuracy by means of the equation @==0-038C2R/Lrh, where R 
— resistance of wire, L— its length and r its redius in centimetres, C 


DIAGRAM SHOWING ARRANGEMENT OF APPARATCS, 


= current, 0 = difference of temperature between the wire and its sur- 
roundings when a steady temperature results, # = mcan thermal emis- 
sivity of the surface in calories per second. 

When the surroundings of the wire are maintained at & constant 
temperature and a current, С, is passed through it, the temperature of 
the wire is raised, and from the above equation it follows that the re- 
sistance may be written in the form 


R(c = Е +а(аС*) + B(aC1)?], 


where а=0-038 R(c:s/Lrh. and a and 8 are constants. If there be 
some other effect of the current which increases the resistance, then 
an additional term of the form yC? (where ту is a constant) must be 
added. i 

To decide whether or not this is so, we must be able to calculate a, 
which involves a knowledge of the thermal emissivity. The most 
direct way of determining the latter is to measure the temperature of 
the wire while the current is passing through it. One of us has shown 
that in the case of mercury resistances the temperature and resistance 
can be measured simultaneously, forming a very convenient mercury- 
resistance thermometer. The temperature of a wire can be measured 
ша very similar way by expansion of the wire. Our arrangement 
is shown in the diagram herewith. | 

The wire experimented with was of iron; it was 12-4 cm. long, 
0-02 cm. in diameter, and had been carefully annealed by passing a 
comparatively large current through it for one hour, the current being 
then gradually diminished in value so as to ensure slow cooling. The 
wire Lis connected to two copper leads and is stretched taut by meana 


а 


* Abstract of а Paper read before the Royal Society. 
[ ^ Phil. Trans.,” A, Vol. 211, pp. 199-251. 
22 
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of a phosphor bronze wire, P, which passes over an axle, А, 4 mm. in 
diameter. The wire passes round the axle three or four times and is 
then soldered to it. The wheel W is 1j cm. in diameter and the 
spring S ensures that the wires are always stretched taut. A small 
mirror, M, is secured to the axle and reflects а beam of light so as to 
produce an image 2€ а distance of 1 metre. Е is ап insulating sup- 
port of ebonite. Our estimate of the total magnification was 2,000, 
which means that for the 12-4 cm. length of wire we used, an increase 
of temperature of 1 deg. should produce a deflection of 2-6 mm. The 
apparatus was calibrated by immersing it down to the point b, first in 
cold and afterwards in hot water, and the result showed thet 1 deg. 
was represented by 2-1 mm. 

The means thus devised of measuring the temperature of à wire 
during the passage of a current through it rendered it easy to measure 
its resistance and temperature for any value of the current. 

It was of course importent to ensure that in any method adopted 
for measuring the resistance of the wire the other resistances involved 
did not change, ог, if so, changed by known amounts. At the Na- 
tional Physical Laboratory such standards of resistance are in use аз 
enable a simple Wheatstone bridge. to be used with manganin resis- 
tances in three of the arms, of such dimensions as to exclude error 
from the cause mentioned. At the same time as the resistance 
was measured the temperature of the wire was indicated by the deflec- 
tions of the spot of light. 


From the experiments we conclude that the heating effect of the | 


current was the sole cause of the observed increase of resistance. How- 
ever, we think it desirable to add that when electrica! measurements 
are made with wires not carefully annealed, the passage of а current 
through them does often produce permanent changes in the resistance. 
In addition, therefore, to raising the temperature of a wire, a current 
may so alter the molecular structure 2s to change, temporarily or 
permanently, the specific resistance. Very similar effects may be 
produced by a cycle of temperature, and it is at present difficult to say 
whether or not the chenge in the specific resistance is due entirely to 
the change of tempereture of the wire. With well-annealed wires the 
changes are small. | 

It is now possible to calculate h, the thermal emissivity of the sur- 
. face of the wire. For the iron wire experimented with this increases 
with the temperature, the value rising from 0-025 to 0-030, as the tem- 
pereture increased from 15+7-33С. to 15+ 66°С. 

Measurements were also made on other wires. In two cases fuse 
wires were used. The resistances, lengths and radii of these were 
measured, and the melting points were determined in hot glycerine. 
Portions of the wires were then placed in an electric circuit, and the 
current gradually increased until they fused. This was done in eir as 
well as in well-stirred paraffin oil. These experiments show clearly 
that very large temperature differences between the wire and the vil 
may exist, even with a well-stirred bath. 

Other experiments were made with wires of manganin and of pleti- 
num silver, and curves were plotted connecting resistance and tem- 
perature and resistance and C?R. When the scale of temperature 
was suitably chosen the resistance temperature curve was in eech 
case practically coincident with the resistance C*R curvo. 
value of A was of the order 0-03. 

The experiments hitherto recorded were made 24 the Natione! Phy- 
sical Laboratory ; the following, however, were mostly mede at Hen- 
don. Observations were made on pzirs of wires of similer materies, 
No. 1 of each рзіг being bout 0:03 em. dis meter and No. 2 being 
about 0-02 em. in diemeter. The wires were baro end immersed in 
well-stirred paraffin oil, the current being greduelly incre»sed from 
0-1 to 3 amperes. The comparative resistances, the tomporeturc 
of the bath being precticclly constant, are given in the Paper; end 
the curves connecting C?R end the resistance have been plotted and 
in all cases practically streight lincs result. The figures given in the 
Paper show, that À is greater for the small wires than for the larger 
ones (we have already seen that it increases slightly with the 
temperature). The mean value 0-062 is about twice that observed 
at Teddington with wires of iron, manganin and platinum silver. 
The cause of this may be partly due to a difference in the piraflin 
oils, but we believe it to be principally due to the fact that much 
more vigorous stirring is employed at Hendon. The importance of 
uniform stirring must not be overlooked. In the case of copper wire 
No. 1, the following results were obtained with a current of 
3 amperes :— | 


"D Resistance. 
Normal stirring ............ eene ———À 1-0038 
Very vigorous stirring. „ини 1:0027 
No stirTing ....... eee eee eene eee eaten noon onte ten 1:0173 


' "These figures seem to show that the normal stirring employed at 
Hendon was vigorous, and that the value of h resulting from such stir- 
ring is as great as would be likely to be realised in ordinary practice 
with bare wires immersed in paraffin oils. In the case of wires 
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covered with silk and shellac, the heating effect is greater than with 
-bare wires, and is best found experimentally by measuring the varia- 
tion of resistance with tempereture and of resistance with current. 
Reference is finally made to the importance for precise electrical 
"measurements of the heating effect of the current. For such elec- 
‘trical measurements as those involved in the determination of the 
.mechanical equivalent of heat, it is clearly of importance, especially 
"when coils with large temperature coefficients of resistance are used. 
‘For the comparison of standards of resistance the heating effect of the 
current is sometimes overlooked, especially when а comparison of 
methods is made. For instance, it is generally thought that in bridge 
methods for the comparison of resistance much larger currents can be 
used than in the potentiometer method, because in the bridge methods 
the currents pass through the resistances for a few seconds only. In 
:general, however, this is a mistake, for the temperature of a resistance 
coil in oil rises to within a tenth of a degree of the maximum tempera- 
ture within a few seconds of the circuit being closed. 
In an appendix to the Paper by Mr. W. В. Bousfield the exact re 
lation of the actual effect to the radius of the wire is discussed, the 
experiments previously described not being sufficiently comparable 
inter se to enable this to be done. To bring the variable elements 
under control, the wire was soldered to two heavy copper electrodes 
and lightly stretched longitudinally in a gless tube, through whic 
flowed a current of cooling water. 
The conclusion is reached that the “ emissivity ” of a round wire in 
contact with a liquid cooling agent is proportional to the inverse 
square root of the radius when the other conditions of convective 
action of the cooling agent at the surface of the wire are kept constant. ` 


ET 
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PROVISIONAL ELECTRIC LIGHTING ORDERS.  : 


During October and November we gave particulars of the 
notices of intention to apply for Provisional Electric Lighting 
Orders in the 1912 session, and we now publish a list of the 
applications for orders deposited with the Board of Trade by 
Dec. 21, 1911. -There is a marked increase in the total number 
of applications (36 against 28 in 1911 and 25 in 1910), but 
several are for extensions of area of supply, amendment of 
powers, &c. There is only one application from Scotland and 
none from Ireland. In the case of Goole and Hoyland Nether 
there are rival applicants, and the Lancashire Electric Power 
Co. is making a fresh attempt to obtain powers of supply in 
Radcliffe; 19 of the applications are made by companies or 
private persons, and 17 by local authorities, against 17 and 11 
respectively in 1911. 


Title of Order and Area. 


Name of Promoters. 


Abercarn (Amendment) ............................ Urban Distriet Council. 
Abingdon. шишин кын аы etus eni pie а EPA Corporation, 
Altrincham and Bowdon (extension to portion Altrincham Electric Sup- 
of Urban District of Hale, Parishes of ply (Ltd.). 
Ashley, Ringway and Baguley. &c.) 
Ardsley «iiie rn WERE укыла ана КЕШЕ pau Electrical Distribution 


of Yorkshire (Ltd.). 


КҮК ИГУ жшрек ука киран Кы Urban District Council. 

Bedwas and Machen Upper (Parishes of South Wales Electri- 
Bedwas and Machen Upper in Rural District cal Power Distribution 
of Saint Mellons) - Go 

Biddilpl Ж ЕККУ УУ Л Г Urban District Council. 

WBN duel нис dd Unt iquat anu ce UM Urban District Council. 

Birstall (Amendment) .................... eene Urban District Council. 

ВОЕНА аЬ АВ Wm. Tate. 


Burnham (including Parish of Berrow and Urban District Council. 
portion of Parish of Brent Knoll т Ax- 
bridge Rural District) 

Burnley (extension to Reedley Hallows) 

Cheltenham (extension to Parishes of Leck- 
hampton, Prestbury, Swindon, Badgeworth, 
Shurdington and Up Hatherley, and portion 
of Rural District of Winchcombe) 


Corporation. 
Corporation. 


*^229298 


Darton and District .,,........ eese = Electrical Distribution 
of Yorkshire (Ltd.) 
Doncaster (extension to Urban District of Corporation. 
Wheatley) 

Dorchester .............. OPI UO D RE ОГ. J. & W. Purves. 

Goole M m James Wm. Speight. 

Goole and District................... eere Electrical Distribution 
| of Yorkshire (Ltd.) 

Great Harwood. оон ‚.. Urban District Council. 

Greetland ....................... Noe PO Urban District Council. 

Holmfirth ......... MR qc SO ‚... Urban District Council 


of Holmfirth. 
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Title of Ord rand Arca, Name of Promotera. 


Hovland Nether 45e eee aue аи Urban District Council. 
Hoyland Nether and Оз... . Electrical Distribution 
of Yorkshire (Ltd.) 
ПК ЖОЛОГУС Urban District Council. 
EIL ME". Launceston & District 


Electric Supply Co. 
Linlithgow and Falkirk District (Municipal Сео. Balfour. 
Burghs of Linlithgow, Bathgate and Arma- 
dale, and Parishes of Linlithgow, Borrow- 
stounness and Сатт еп, Bathgate and 
Torphichen (Linlithgow), Municipal Burgh 
of Kilsyth and Parishes of Kilsyth, Denny, 
Dunipace, Falkirk, Larbert, Grangemouth, 
Slamannan and Muiravonside in County of 
Stirling, and Parish of Cumbernauld in 
County of Dumbarton). 
Llanelly (extension to Burry Port and portions 
ef Parishes of Pembrey, Llanelly (Rural) 
and Llangennech) 


Tisnelly & District Elec- 
tric Lighting & Trac- 
tion Co. 


Llantwit Fardre п... аа. South Wales Electrical 
Power Distrib'n. Co. 

Newton-in-Makerfield. ................ eere Urban District Council. 

Pontefract (Amendment Order)................... Corporation. 

Radcliffe ut s ый онъа Lancashire Electric 
Power Co. 

Rothwell and District..... Р КҮКЕ СОНО Electrical Distribution 


of Yorkshire (Ltd.) 


Rushden and District (Rushden, Borough of Francis H. Thornton, 
Higham Ferrers, Urban District of Irthling- Brook Sampson & 
borough. Rural District of Wellingborough John Clark. 
and portion of Parish of Chelveston cum 
Caldecott in Tnrapston) | 

Sherborne ....... Lees кке Еа J. & W. Purves. 

Wath-upon-Dearne ............................... Electrical Distribution 

of Yorkshire (Ltd.) 

Wimbora? and District (Amendment) ..... .... Bournemouth & Poole 


Electricity Supply Co. 


wor PATENTS EXPIRING IN 1912. `` 


The following 13 a list of patents of interest to electrical en- 
gineers which, unless extended by the Privy Council, will expire 
during 1912. This list does not include any patent granted т 
1898 which has since from any reason become void :— 


— — м —— Ce -na —— — 


Date. | 
No. | (1898). | Name of Patentee. | Subject of Patent. 
121 Jan. 3. E. Batault............... s. | Electric Meters. 
5991 Jan. 8 , A. Graham .................. ‘elephone Transmitters 
809 Jan. И | Strowger Automatic Tele- | Automatic Telephones. 


[Lam ps. 


phone Co. | 


1.535 | 


Jan. 19° C. A. В. von Welsbach ... | Incandescent Electric 

6,024. Mar. Ш, Wo Sykes... cece eens ‚ Cable Conduits. 

6.989 Mar. 22 | E. Weston п... Measuring Instrumenta. 

6.991. Mar. 22 Е. Weston .......... eee Measuring Instrumenta. 

6.9914: Mar. 22 | E. Weston .............. eens Measuring Instrumenta. 

7.470 Mar. 28 Solvay & Co................ Electrolysis. 

7,471 Маг. 28 | Solvay & Со................ | Electrolysis. 

8.274 Apr. 7; Н. Oppenheimer .......... | Elec. Bells. 

9,802. Apr. 28 | Clatworthy & Holmes,... | Motor Driving of Print. 
| | ing Presses. 

10.291 May 5 | С. Wirt oo vesci sees ne Rheostats. 

11.627. May 23 | W. S. Smith................ | Elec. Cables, 

12.431 June 2, Gould Coupler Co.......... Production of Elec. т 
| Railway Carriages. 

12.731 i June 7; А. Muirhead............... Elec. Telegraphs. 

13,680 June 20 | S. W. Hart & E. J. Clark | Aecumulators, 

16.252 July 26 | С. A. Weber............... Rail Bonds. 

19,246 | Sept. 9 | В. С. Lamme............... Elec. Distribution. 

20.278 Sept. 24! W. B. Potter ............... Train Control. 

20,410 Nepi. 27 , H. P. Davis & F. Conrad. | А. C. Instruments.. 

21.759 | Oct. 15 | М. B. Potter ............... Train Control. 

22,545 , Oct. 26 Strowger Automatic Tele- | Automatic Telephones. 
| | phone Со. | 

23.750 | Nov. 11 | S. G. Вгомп.................. | Telephone & Telegraph 
| | Relays. 

24,404 | Nov. 18 Г. Hackethal ............... Insulating & Equalising 
i Elec. Currents. 

20,420 , Dec. 13 С. M. Dorman & В. A. | Fusible Cut-Outs. 


Smith 
Société Anon.  Continen- 
tale Pour la Fabric- 
| ations des Compteurs à 
Gazet Autres Appareils. 


21,390 , Dec. 28 | Prepayment Meters. 


-—————— АА СҶ ни 
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‘ELECTRICAL JOINT STOCK COMPANIES OF 1911. 


The following are the more important limited liability com- 
panies, connected with the electrical and allied industries, 


Aldeburgh Elec. Supply Со. £7,000 
Anglo-Brazilian Power & 

Shipping Corpn. ......... 300.000 
Anglo- French Wireless Со. 50.000 
А. L. P. Synd. Ltd. ...... 20,000 
Ardrossan & Saltcoats 

Elec. Light & Power Co. 20,000 
Armstrong, Stevens & Son 50,000 
Aron Taximeter............ 5.000 
Н. M. Ashton .............- , 3.000 
Associated Fire Alarms... 160,000 
Aston Construction Co. ... 25,000 
Automatic Telephone Mfg. 

И I UE 1,000,000 
Ballinamallard Elec. Light 

& PowerSupply ..... Ч 500 
Bastian Foreign Patents... 10.500 
Baxter & Counter, Ltd.... 50.000 
Birmingham Mica Co....... . 2,000 
Birmingham Private Tele- 

phone (New System) Со. 2,500 
Braunton Electric Light & 

Power Со. ............... 5,000 
British Arc Welding Co. 

(N.E. Coast) ............ 20,000 
British Electric Tanning 

DV а ipe eiie 3,000 
Buenos Ayres City & Sub. 

urban Tramways | ...... 500,000 
Canadian N. J. Mitchell Co. 21,000 
Canadian Power Tram- 

ways Construction упа. 20,000 
Carborundum Co. ......... 10,000. 
Carney & Pearn ............ 4.000 
"nomas В. Carpenter 5,00) - 
Carrara-Versilia Electric 

Railway & Power Co. .,. 250,000 
Cavendish Electrical Co... 5.000 
Ceara Tramway Light & 

Power Со. .............. . 400.000 
Charleville Electric Со.... 2.000 
T. Clemmons & Co. .:..... 5,000 
Clevedon & District Elec- 

tric Supply Со. ......... 12.000 
Corona Lamp Works...... 2.000 
J. Cortin, Ltd. _............ 5,000 
County Light. ............... 7,000. 
H. Dakin & Co. ,.... Пя 10,000 
De Garra & Allen ......... 10.000 
Derry-Meek Synd. ......... 6,750 
Dettifoss Power Со. ...... 45,000 
Dicks (Ltd.).................. 5,000 
Dimming Switches — ...... 2,000 
Dry Glass Electric. Fire 

Extinguisher (%.......... 1,000 
Economic Electric Co. .., — 2,000 
Economic Packing Co. ... — 5.000 
F. G. Edey & Со. ......... 3.000 
Electrical Conduits,........ 5,000 
Electrical. Engineering. & 

Agency Co. ............... 10.000 
Efandem Co. ............... 15.000 
Electric & General Works 4,000 
Electric Hiring Synd....... 1,000 
Empire Aluminium Co.... 75,000 
Engineering Works (Elec- 

trical & General)......... 3,000 
General Electric Co. of 

CHina ен 21,000 

Gibaud Magneto Co. (Eng. 

land) 12,000 
Glais Electrical Co.......... 2,000 
William Grice & Sons...... 10,000 
James J. Guest & Mr NR 20,000 
Hadley Engineering Co. 250,000 
Harvey Electro-Chemical 

CO M "e Кн ажр айн 
High Peak Magneto Со 1.500 
Hind (John) & Sons ...... 5.000 


Indestructible Accumulators 12,000 
Indicating Fuse & General 


Mfg. Co. ао 2,000 
Industrial Plant Co. ...... 40,000 
Ingleby & Co. .............. . 10,000 


International Electric Co. 30,000 


registered during the past year, with their capital :— 


Interntnl. Russian Corpn. £200.000 
International. Synd. for 
Electric Water Power & 


Public Works C'ness'ns 10,000 
Laken Сосове 4.000 
Launceston & District 
—— Electric Supply (Со. ... 10,000 
Leitner Electrical Co. 27,500 
Leominster Electric Sup- 

А 4.000 
Маше Appliances ......... 5,100 
Manorhamilton & District 

Electrie Light Co. ..... . 1,000 
Melksham Elec. Supply Co. 2,000 
Мегзеу Power Co. ......... 250,000 
Metropolitan Electric 

Shoe Shine ............... 10,000 
Midget Electric Lamp 

Mig: Сөз сае еа 2.500 
Moscow Metropltn Synd. 20,000 
Motor Rail & Tramear Со. 5,000 
National Carbide (1911)... 10.000 
National Ottoman Synd. 55,000 
North-Eastern Electric 

Smelting Со. ............ 25,000 
North Lancashire Tram- 

ways, Power & Cons- 

truction Synd............. "10.000 
Ohio Power Synd. ......... 2.000 
Ormskirk Elec. Supply Со. 3.000 
Parana Corpn. Ltd. ...... 50.000 
Patent Brake Blocks ...... 10.000 
Patent Series Lighung Со. 5,000 
Pearsons (Electricians)... — 2,000 
Phonix Telephone & Elec- 

tric Works ............... 50.000 
Player & Miichell ......... 15,000 


Fredk. Pollard & Со. ... 5,000 
Porlock & District Elec. | 


tric Supply Co. ......... 2.500 . 
Record El-ctrical Co....... 20.000 
ОИ В vores 5,000 
Resisto-Electrical Engi- 

neering бо................ 7.500 
В. E. Y. Construction Со. 52,500 
Retia Mining, Power & 

Railway Co................ 300.000 
Samuel Hartford & Со.... 19,000 
San Luis (Mexico) Tram- 

АУ нина 150.000 
Scandinavian Foil Co. ... 20.000 
Scholey & Co. ............... 21.000 
Simplex Acme Patent Fire 

Alarm d: Ne 1,000 
Skelmorlie Electric Supply 

P erc 10,000 
South-East Kent Electric 

Power Со. _..,............. 1,000 
Spilmont баз & Electric 

Generator Synd.  ...... 5.002 


Switchgear & Cowans(1911) 8.209 
Switeh-on-Gas Lighting 

YN: зшен eoe 1.100 
Telephone Development Co. 25,000 


Thomas Thorp & Co. 10,000 
Titan Trackwork Co. 5,000 
Tramways Third Party 

Assurance ............... 10.009 
Trowbridge Electric Sup- 

DIY Curs ие 4.000 
Universal Cheap Cables... 100.009 
T. W. Vaughan & Co. ... 5,000 
Venner Time Switches ... 7.000 
William Walkerdine ...... 15,000 
Water, Gas & Powcr Un- 

dertakings .............. 4.000 
Watson, Foggo & Co....... 4.000 
Weaverham Electricity 

Supply Co. ........ tees 0,000 
Welsbach Light Со. ...... 265.000 
Wilson Apparatus Co 9,000 
С. S. Wilson & Со.  ...... 5,000 
Winscombe Electric Light 

& Power Co. ............ 


“Woodhouse Steel Casing Co. 6, ‚009 
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PUBLIC COMPANIES WOUND UP, DISSOLVED, &c., 
IN 1911. 


The following are the principal electrical and engineering 
limited liability companies which have been wound up (either 


voluntarily or compulsorily) during the past year. 


Ап 


asterisk (*) denotes that the company has been wound up by 
order or under the supervision of the Court and (7) denotes 
that the company has been struck off the register of joint- 


Stock companies :— 
TAccessible Battery & Engineering 
Co. 
Acme Patent Fire Alarm Co. 
TAmalgamated Dry Batteries. 
Are Lamps. (For reconstruction.) 
TAshford& District Electric Supply. 
Australian Electrical Co. 
tAutomatic Circuit Breakers. 
Automatic Trolley Head Co. 
jBastian Mercury Vapour Lamp. 
Batley Electric Carbonising Co. 
Beaumont & Siill (Colonial and 
Foreign) Train Lighting Co. 
Beaumont & Still Train Lighting 
Со. 
Beck Flame Lamp. (For recon- 
struction.) 
Bombay Hydro Electric Synd. 
Brazilian Mica Synd. 
TBritish Accumulator Co. 
TBritish Are Lamps. 
British: Electrical Device Co. 
British. Radio Telegraph & Tele- 
phone Co. 
British Tramways & General Con- 
struction Co. 
*British Tungsten Lamp Co. 


^ 


TGaronne Valley Electric Supply 
Co. 

TGeneral Electric Inspection Co, 
Glover (F. A.) & Co. 

TGould Storage Battery Co. 
Havana Telephone Securities Co. 
Howe Electrical Engineering. 
Imeson, Finch & Co. 

Improved Electric Traction. 

TInternational Telescriptor Synd. 
J. G. Childs & Co. 

J. L. Mfg. Со. (For reconstruc- 
tion.) 

John Musgrave & Sons. 

Langdon- Davies Motor Co. 
reconstruction.) 

tLens Lamp Co. 

tLight & Heat Co. 

London Sherardising Co. 
tMacelestield Electric Lighting & 
Power Со. 
Mav-Oatway Fire Appliances. 
(For reconstruction.) 

TMereedes Petrol Electric Co. 
Neville Kaye & Co. 
North-Western Electricity & 

Power Gas Synd. 


(For 


Inspectors.—London, 30s., by Is. 6d. to 55s.; provinces, 30s., by 
ls. 6d. to 48s. 

Skilled Workmen.— First class (established), London, 39s.. by Is. 6d. to 
473.; provinces, 37s.. by Is. 6d. to 45s.: second class (established), 
London, 26s., by Is. 64. to 388. ; provinces, 24s., by Is. 6d. to 368, 

Skilled workmen (unestablished) are to be paid at the rate of 61d. to 
Tid. per hour in London and 5d. to 7d. per hour in the provinces. The 
pay of boys and youths in London ranges from 21d. to 414. per hour, and 
in the provinces from 2d. to 31d. 

The distinction between the maintenance and construction staff has 
been abolished, and the whole of the adult force below the rank of in- 
spector will be divided between skilled and unskilled classes. 50 per cent. 
of the skilled workmen vill be established, and these will be divided into 
two classes, whose rates of pay will be those shown above. The whole of 
the established linesmen and mechanics will fall into. the two classes of 


established skilled workmen. and the application of the above-mentioned 


percentage will result in the creation of about 1.100 new-established posts 
to be filled from the unestablished maintenance and construction ranks. 


LEGAL INTELLIGENCE. | 


eee 


Cavehill & Whitwell Tramway Arbitration., 


The Board of Trade arbitrator (Mr. L. Macassey) has delivered his 


fresh award (which has been ealeulaied on the new basis laid down by the 
Irish Court of Appeal) as to the price to be paid by Belfast Corporation 
for the tramway between Chichester Park and Glengormley, but he has 
not altered the amount of the award, viz. : £56,155. 


Tramway Obstruction. 
At Paignton Police Court on. Friday last an application was made to 


the Bench to state a case, in connection with two summonses by the 
manager of the Torquay Tramways Co., against Mr. E. J. Hooper for 
alleged obstruction and assault. 
ago and the charges were dismissed. 
state а case for the High Court. 
decision was erroneous, the Bench holding that defendant acted reason- 


The summonses were heard a fortnight 
The present application was to 
Vhe point of law involved was that the 


ably on the occasion, and also that defendant was justified in striking the 
conductor of the tramcar with a whip because the conductor caught hold 
of his horse's head. he Bench held that Hooper was acting reasonably 
when he kept his horse and cart on the tramway track in front of the car 


Broadstone. 
TCamberley Electric Supply Co. 
Canadian Electric Traction Co. 
TConduits & Fittings. 


TNottingham Electrical Co. 
Pearson Fire Alarm. (For re- 
construction.) 
TPenarth Tramway Synd. 


in n а for400 yards, although there was no other traffic on the road. И was argued 
un Ltd. (For reconstruc- Е OMM Signalling Synd. that the effect of the decision was that it would be utterly impossibie for 
ion). 907). 


the Tramways Company to conduct their business, and as a matter of fact 


TCrawford Electric Lamp Synd. 
Davis Electrical Co. 
Doncaster Electrical Co. 
TEaton Telephone Disinfector Co. 
T Edison Gower- Bell Telephone Co. 
of Europe (reg. Sept. 1, 1898). 
Edwards Air Pump Synd. 
T Ekstromer Accumulator Co, 
T Electrical Mining Co. 
Electric Fog Signal Co. 
ee Loco. Motor Propulsion 
. Со. 
TElectro-Brass Co. 
Electrocars. 
TElnore's American & Colonial 
Patent Copper Depositing Co. 
TElmore's Foreign & Colonial Pa- 
tent Copper Depositing Co. 
jElmore's Patent Copper Deposi- 
ting Co. 

]Elmore's Wire Mfg. Co. 
Engineering Undertakings. 
Express Cable Inventions. 

TFarnham & District Electric 

‚ Supply Co. 
Fife Electric Power Co. (Ltd.). 

TFormby & Freshfield Electric 

Light. Co. 


tPhænix Electric Heating Co. 
Reno Electric Stairways & Con- 
veyors. (For reconstruction ~ 
Rhondda Tramways Construc- 
tion Synd. 
Rosario Electric Co. 
Rugby School Electric Lighting 
Co. 
TShippey Bros, 
Silicaware. 
Simplex Acme Patent Fire Alarm 
Co. 
tSimplex Gas Engine Starter. 
tSimplitied Underground Соп4ис- 
tor Со. 
TSouth Western Electrical Co. 
Tlelephonie Bell Push Synd. 
Telephos. | 
Torquay Tramways Construction 
‚ Kynd. 
TTraction Corporation. 
Turbine Corporation. 
Welsbach Incandescent Gas Light 
Co. (For reconstruction.) 
Winchester Electric Light & 
Power Co. 
Yorkshire Distriet Light Railway 
Synd. 


TA 


s POST OFFICE ENGINEERS. 


The Postmaster-General announces that the Treasury have sanc- 
tioned a revision of the engineering department of the Post Office. 
The future classification and rates of pay are to be as follows :— 

Superintending Engineers and Staff Engineers.—£520, by £20 to £700 ; 


London allowance, £50. 


Assistant Superintending Engineers and Assistant Staff Engineers.— 
£420, by £20 to £500 : London allowance, £40. 

Executive Engineers.—£315, by £15 to £405 ; London allowance, £30. 

Assistant. Engineers.—£150, by £15 to £300 ; London allowance, £20. 

Chief Inspectora.—£150, by £10 to £200; London allowance, £20. 

Senior Inspectors.— London, 578. by 2s. to 65s. ; provinces, 52s. by 2s. 
to 60s. 


that had already been experienced as a result. 
defendant drove on the track and kept there. and the reason he gave for 
so doing was that he was not going on the wrong side of the road for fear 
of what might happen. 


sntisfied that à point of law was involved. 
tion they found as а fact that, under all the circumstances, defendant's 


The evidence was that 


After consultation, the chairman (Mr. F. СБатей\ ата) said before they 
were able to grant the application for cases to be stated they had to be 
| In the ease of alleged obstruc- 


conduct was reasonable, and that he did not wilfully obstruct the tramcar. 


That decision involved no point of law. and they were therefore of opinion 


that the application was frivolous within the meaning of the statute and 
refused it. In regard to the charge of assauliing the conductor, having 
decided that at the time of the alleged assault defendant was not wilfully 
obstructing the tramear, it followed, and they so found, that complainant 
was not justified in forcibly removing defendant's horse and cart, and 
that what defendant did was no more than he was justified in doing in 
resisting the removal. In thai decision possibly a point of law was in- 
volved, and they would state а case if desired, appellant io enter into the 
usual recognisances іп the sum of £30, with one surety forthe same amonni. 

Mr. Hutchings (for the Company) intimated that, acting upon instruc- 
tions, he was bound to apply to the Court above for a rule to be served 
upon the magistrates calling upon them to show why they would not 
grant a сазе, 


Special Starter for Use with Forced Draught Boilers.— 
The * Electrical Review and Western Electrician " gives an 
account of a new type of controller for this purpose which regu- 
lates two motors, stops or starts either or both of them, and 
maintains the desired pressure т the boiler within certain fixed 
limits. The two motors are of 3-5 н.р. and 5 n.r. respectively, 
and each drives a triplex oil pump. feeding oil-fired boilers. The 
oil is fed to the boilers under pressure of about 35b. per sq. 
in. The oil feed varies with the demand on the boilers. In 
this particluar case the small pump takes care of ordinary condi- 
tions, and both are used only when heavy load conditions pre- 
vail. The small motor is started automatically, and accelerated 
to normal speed and above if necessary. If, then, the oil needed 
is not supplied, a clapper switch at the top of the switch panel 
closes the circuit to the large motor, and this is brought up to 
speed and varied as required 
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COMMERCIAL AND INDUSTRIAL SECTION, 


MUNICIPAL, FOREIGN & GENERAL NOTES ! report àt the next meeting of the Corporation on proposals for 


BRITISH NOTES. 


Aberdeen.—The Electricity Committee have decided to hold an 
electrical exhibition in the coming spring or autumn. 


Ascot.—The Ascot District Gas & Electricity Co. recently put 
down another 100 kw. dynamo and 150 н.р. Diesel oil engine. 


Barrow-in-Furness.—For some years past the electricity depart- 
ment has been making steady progress. but the advent of the metal 
filament lamp and a wave of trade depression adversely affected the 
output for а period. During the past year, however. trade has 
greatly improved, and with the shipyard and other large works 
actively employed, the electricity department, as well as other under- 
takings in the town, has reaped the benefit of the better conditions. 

The general public have also now begun to realise that electricity, in 
addition to being the healthiest and the most convenient illuminant, is 
also as cheap as, if not cheaper than, any other. Аза consequence, the 
department haa found it ditficult during the past year to keep pace with 
the demand for the supply. A large number of extensions of mains have 
had to be carried out, the most important of which was to the Devon- 
shire Dock Saw Mills of Messrs. Burt, Boulton & Haywood, where motors, 
agvregating about 170 n.r., (one of which is already running) will shortly 
be at work. In addition to many shops and private houses, electricity 
has been installed at two more churches (St. James’s and St. John's) and 
in each case the change has proved to be an unqualified success. As a 
result of the experimental lighting which was carried out in Abbey-road 
towards the end of 1910, the Council decided in October to light Abbey- 
road from the central station to the tram terminus, and. roose-road from 
Salthouse Bridge to the Roose tram terminus, by electricity instead of 
gas. This work is now in hand, and the first sections from the central 
station to the White House, was completed, and the lamps lit for the first 
time on the 23rd ult. The lamps are suspended between the tram poles 
over the roadway, and the greatest amount of light is obtained where it is 
most required, but the footpaths are also amply illuminated. 

Barrow is said to be the first town to adopt this method of lighting. 

The important work of extending the tramways to Biggar Bank, and 
transferring the lines in. Ferry-road to the new Bridge-10ad, was com- 
pleted during the summer in time for the August Bank Holiday traffic, 
the official opening of the line taking place on August 4. The overhead 
work in connection with the extension waa carried out by the staff and 
employees of the electricity department, without the employment of a 
contractor, and the increased mileage of route now opened for traftic 
has resulted in а considerable increase in output from the electricity 
works for traction purposes. 

The advantages and economy of electricity for power are now so well 
known that steam and gas engines are rapidly being displaced by electric 
motors In addition to the 6 motors, aggregating 170 m.r., which are 
being installed by Messrs. Burt, Boulton & Haywood, 25 motors aggre- 
gating 127 H.r., have. been connected to the mains during the year, so 
that the total connections for the year will amount to no less than 31 
motors aggregating practically 300 n.r., an increase of about 34 per cent. 
These motors are being employed for a great. variety of purposes, such 
as driving circular saws, cranes, potato washers, boot repairing machines, 
printing machines, «е. When the fine new works of the Barrow Printing 
Co.. in Comwallis-strect, are completed. practically the whole of the news- 
paper and printing machines in Barrow will be electrically driven. А 
number of inquiries have recently been received by the department for 
large supplies for various works, and there is every prospect of a large 
Increase in output. being obtained during the next 12 months.’ 

Following the reduction made in the price of electricity in January last 
to Id. per unit. for heating and cooking purposes, the demand for supply 
for these purposes has also largely increased, radiators and flat irons being 
especially popular, Although up to the present the amount of electrical 
cooking done in Barrow is small, the superiority of the resulta obtained by 
this method, over any other. is becoming recognised, and arrangements 
аге being made forth: development of this branch of the business during 
the coming year by the leiting out on hire of suitable apparatus at moderate 
rentals. | 

The department and its chief engineer (Mr. Н. В. Burnett). are to 
be congratulated upon the past year's record. 


Belfast.—At a special meeting of the Tramways Committee on 
Friday it was decided to construct the extensions of the system ге- 
commended by the manager (Mr. A. Nance), referred to in our last 
issue (p. 488). The total cost of the extensions and of the pur- 
chase of 50 additional cars will be about £150,009. 


Birmingham.—The Electric Supply Committee will present a 


developing the supply of electricity in the recently added portions 
of the cit y. 

There js an increasing demand for current in Aston and Handsworth. 
but the existing arrangements are insufficient, and it is proposed. to 
transform the suburban stations into sub-stations. High-tension 
current will be transmitted to Aston and Handsworth. and after reducing 
the pressure at sub-stations it will be re-distributed from those centres 
to the customers. The Committee also propose to erect а new sub- 
station at Harborne for that side of the city, and another at Greet for 
the supply of customers at King's Heath, Yardley and the adjoining 
neighbourhoods. The Aston and Handsworth scheme involve an ex- 
penditure of about £15,000. 

On Monday the Corporation acquired the whole of the tramways 
within the municipal area. The route to Handsworth, and the Selly Oak 
tramway as far as the old city boundary on the Bristol. road. were taken 
over some time ago, but the remaining portion of the Solly Oak 
route, the Sparkhill route from Walford-road, the Yardley roui^ from Hay 
Mill Bridge. and the Aston route were retained by the company unti 
Dec. 31. although worked by the Corporation, The lengih of the added 
routes is about 10 miles. 


Blaekpool.—The Finance Committee are applying for loans of 
£10,000 for traction and lighting plant extensions, and of £10.000 
for relaying the tramway track along the Promensde at North Shore. 


Bootle.—On Wednesday the Counncil were reecmmended by the 
Electric Power and Lighting Committee to purchase a site for elec. 
tricity works at the corner of Hawthorne-road and Marsh-lane at 
£6,500. 

The Committee also recommended that the scheme for the extension 
of the electricity supply works submitted on the 6th ult. be approved, 
with such modifications as may be found necessary; and that the 
Finance Committee be instructed, on the necessary sanction being given, 
to take up a loan not exceeding £41.255 for the works. И was stated 
that the necessity of the extension had been urged upon the Commitice 
and the Council by the borough electrical engineer (Mr. Clothier). as far 
back as last May, and the Council were then fully satistied that th^ 
extension was necessary. The present works were not to be abandoned, 
but to be used ав а supplementary station. 

After discussion, an amendment was adopted that an independent 
electrical ex pert be appointed to report on the scheme. such expert to be 
appointed by the president of the Municipal Electrical Association. 


Bristol.— At the meeting of the City Council on Monday the 
chairman of the Finance Committee (Sir W. H. Davies) presented a 
report which (inter alia) stated that the Electrical Committee pro- 
posed to borrow £20,000, the unexhausted borrowing powers of the 
Committee in respect of L.G. Board sanctions amounting to £38,080. 

Ald. Dix said it appeared that the Committee had adopted a plan for 
wiring consumers’ premises and allowing them to pay by instalments. 
He would like to know if the £20,000 was io be used for such а purpose. 
It seemed an unjust thing towards electricians and tradesmen of the city 
that the municipal authority should do business of that kind and allow 
people to pay by instalments. 

Ald. Pearson said they had for years had the right to do that class of 
work themselves, and they had noy decided that it was to the advantage 
of themselves and their customers to do so. They gave the work to 
tradesmen to do, and they paid them for it. They were only following 
she example of the gas ompany. 


Cheltenham.—The L.G. Board have consented to the unexpended 
balance of £4.509 of the loan of £13.964 sanctioned on the 7th June, 
1903, for the electricity undertaking being applied a« follows :— 

£2.406 towards cost of worka in respect of which a loan of £6,548 waa 
sanctioned on July 19, 1904 ; £2.103 to defray expenditure on mains 
from April 1, 1910 (in place of loan for £2,000 sanctioned on May 30. 
1910) for that purpose, subject to sanctions for loans of £6.548 and 
£2,000 being cancelled, except as to £3,986, borrowed under the sanction 
for £6,548. 


Croydon.—Alterations are to be made to the tramway track in 
North End by substituting double track for a portion of the existing 
interlacing line, and centralising the existing double track. at a cost of | 
£950. 

The borough electrical engineer (Mr. А. C. Cramh), reporting on а pro- 
posal to provide new and to dispose of some of the old alternating- 
current plant at the generating station, recommends that a 1,000 kw. 
mixed flow steam turbine should be installed, driving а 750-1,000 kw. 
alternator, together with an exciter, and also a 300 kw. direct-current 
machine, to be available for either traction or direct-current lighting 
upplies. With condensing plant the necessary steam and exhaust cone 


526 


. THE ELECTRICIAN, JANUARY 5, 1912. 


nections, foundations, switchgear, &e., the estimated eost of the sch>me 
13 put at £9.000 to £9.500. 

At the last meeting of the Council Mr. Cramb's proposals were agreed 
to, and the Lighting and Electricity Committee were authorised to accept 
tenders. 


Doneaster.—On the recommendation of the Finance Committee, 
the Council have decided to form a reserve fund in connection 
with the electricity undertaking. 


Electric Driving in Steel Works.— We announced recently that the 
British Westinghouse Electric & Mfg. Co. had secured the order from 
the Partington Steel & Iron Co.. Irlam. for four large turbine blowers 
for blast furnace work, and 230 turbo-generating machinery. We 
now learn that the company have also secured the contract for the 
supply of all motors. with their control-gear. &c.. for the equipment 
of the Partington Co.'s new works, — 


Enfleld.—The central library is to be wired for electric lighting. 


Leeds.—A Local Government Board inquiry was held here on 
Wednesday into the application of the Corporation for sanction to 
borrow £60.000 in order to carry out extensions of the electric 
supply mains. and for additional plant at the distributing stations. 
It was stated that the money would be spent during the next three 
years at the rate of £20.000 а year. Apart from the demand for 
current. for lighting the power load had grown so fast that the 
Corporation department have had to increase the capacity of the 
feeder mains from time to time, and there was every prospect of the 
power demand continuing to increase. 

It was stated that the total amount already borrowed for electric 
lighting purposes was £1,059.768. Of the £60,000 now required, £40,000 
was wanted for mains, £10,000 for sub-stations and £10.000 for service. 

he inspector (Mr. H. Ross Hooper) said they were making a profit 
of £10,000 a year. but they wanted to borrow money, in effect to make 
contributions to the rates. The Leeds electricity undertaking had been 
making a surplus revenue. whieh apparently had been placed altogether 
to relief of rates. The effect of the present application would be to 
increase further the city’s indebtedness, and to increase the rates. What 
advantage could it be either to the electricity undertaking or to the ену ? 
he inspector suggested that the application for the £10,000 for meters 
be withdrawn and that the meters from now on be purchased out. of 
revente. 


Llanelly Tramway Strike.—The strike of the tramcar drivers and 
conductors employed by the Llanelly & District. Electrie Lighting 
& Traction Co. was ended last week, the usual service of cars being 
resumed on Saturday. 


Loughborough.— For the past half-year the income of the electricity 
supply department was £1.744, and the expenses were £1.164. 
leaving a profit of £580. 


New Cable Steamer.—On the 27th ult. Messrs. Napier & Miller. 
Old Kilpatrick, launched the twin-screw cable steamer * Ramos." 
built to the order of the Amazon Telegraph Co. for service on the 
liver Amazon. 

The “Ramos” is 121 ft. in length, 25ft. in breadth, 8ft. Sin. in 
depth and of about 250 tons gross. She is rigged as a two-masted 
schooner, and has main, promenade and sun decks. Her machinery 
(supplied by Messrs. Miller & Macfie, Glasgow) consists of two sets of 
triple-expansion engines and one large boiler. During construction 
the vessel was under the supervision of Messrs. John Thompson & Son, 
London. The christening ceremony was performed by Mrs. Robert 
Mackie, of Falkirk. 


Newcastle-on-Tyne.—The Tramways Committee have increased 
the salary of the manager (Mr. Е. Hatton) by £100 per annum. 
with a further increase of £100 at the end of the year, making his 
salary £1,000 per annum. 

K has also been decided to increase the wages of the у hole of the men 
in the tramways department with cight years’ service by 1s. weekly. 

The whole of the members of the council are to be supplied with free 
passes on the tramears. 

The question of halfpenny fares was deferred till the next meeting. 


Northampton.— Objection is being made to the new valuation list. 
which shows an increased assessment of the tramways. 


Portishead.— The Portishead & District Electrie Lighting Co 
have acquired land at Gas-street, Portishead, for the erection of an 
electricity generating station. | 


'* Preston.—At the last meeting of the Council the chairman of the 
Tramways Committee (Councillor Crompton) reported that some 
difficulty had been experienced in securing borrowing powers for 
£3,000 to extend the car shed and purchase three cars. They had 
not been able to obtain any satisfaction from either the L.G. Board or 
the Board of Trade. and under the circumstances they had no option 
but to take the money from the reserve fund. and further extensions 
would have to wait until they obtained a bill through Parliament. 


Private Bill Legislation. — Among the Bills of the 1912 session for 
electricity supply and tramway powers, &с., some of the most inte- 
resting are :— | 

London County Council in their Tramways & Improvements Bill, 
seek powers to construct several short lengths of tramway, some of which 
will serve to link up important sections of the existing system. These 
include a new line from Wood-lane to Harrow.road ; the tramway ter- 
minating in Farringdon-road is to be continued along Farringdon-street 
to а point near Ludgate Cireus ; from Shoreditch High.street а new line 
will pass along Norton Folgate and Bishopsgate to Liverpool.street ; the 
Tooley-street line is to be extended; the Cassland-road to West India 
Dock line is to be reconstructed ; and a new loop-line is to be laid in 
Woolwich, passing along Church-street and High-street. The Council 
also seek power to run trailer cars, and to enforce the queue system on 
intending passengers waiting at the stopping places, &c. 

Several Bills are being promoted for power to run trolley vehicles on 
the rail-less principle. Among these are the Brighton Corporation Bill, 
in which authority is sought for the establishment of a publie vehicular 
service to be worked by rail-less traction, with running powers over other 
trolley vehicle systems. 

Hove Corporation also desire powers to run trolley vehicles on the rail- 
less traction principle within the borough. and also in Portslade, South- 
wick and Shoreham-by-Sea. It is proposed to erect a generating station 
on land bordering the Portsmouth branch of the L. В. & S.C, Railway. 
Power is also sought to supply electricity in the parish of Aldrington and 
in the three urban districts mentioned above; and also to enter into 
agreements with Brighton Corporation and the Hove Electrie Lighting 
Co. fora mutual supply of electrical energy. 

The Brighton, Hove and Preston United Omnibus Co. also seek autho- 
rity to instal a system of rail-less traction omnibuses, with running 
powers over certain routes in Hove and Brighton. It is proposed to 
erect a generating station, and in respect to the use of routes equipped 
by the Corporations the company ask to be enabled to use the equipment 
of the authorities. The company also desire to purchase the Hove, 
Worthing & District Tramways undertaking and to discontinue the use 
of such tramways where thought desirable. 

In another Bill it is sought to incorporate a company for taking а 
transfer from the British Electric Traction Со. of the existing tramways 
between Hove and Shoreham, &с. 

In the Southall, Hounslow and Twickenham, the North Ormesby. 
South Bank, Normanby and Grangetown, the West Ham, Sheftield and 
Stockport Corporation Bills and the County of Lanark Tramways Pro- 
visional Order clauses are also included to confer power to employ trolley 
vehicles over certain specified routes. | 

The Clyde Valley Electrical Power Co. is seeking furcher capital powers, 
including authority to issue the unissued share capital as ordinary or 
preference shares, to convert a portion of the ordinary shares issued into 
preference shares, to form and maintain sinking contingency or reserve 
funds, and to borrow a sum equal to one-half of the share capital in place 
of one-third as provided in the Соу а Act of 1901. Confirmation is also 
sought of an agreement made between Lanark County Council and the 
company for the supply of electrical energy within Bellshill, Bothwell, 
Uddingston and Shettleston. 

In the Loch Ericht Water & Electr:e Power Provisional Order it is 
sought to incorporate a company to constract hydro-electric works т 
the counties of Perth and Inverness. The capital is £450.000 in £10 
shares, with the usual borrowing powers, and amongst the promoters are 
Viscount Dalrymple, Lord Montgomerie and Mr. А. B. Campbell. It is 
proposed to appropriate water from Loch Ericht and the River Ericht 
and its tributaries for the generation of electrical energy, and the area of 
supply includes the part of the parish of Fortingal situate on the north 
side of Loch Laidon, the river Ghaoir, Loch Rannoch, and the river Tum- 
mel, and the whole of the parish of Blair Atholl, Perth. The conditions 
are that energy shall be supplied only in bulk to authorised distributors ; 
and for power purposes. ‘Ihe energy supplied to authorised distributors 
may be used by them for lighting or other purposes, and the energy sup- 
plied to any person for power may be used for lighting any premises on 
any part of which the power is employed. 

In the Glasgow Corporation Provisional Order anthority is sought to 
construct 12 short lengths of tramway. &е. 


Skelmorlie.—The formal inauguration of the Skelmorlie Electric 
Lighting Co.'s electricity supply scheme took place on Thursday 
last. when Lady Montgomerie switched on the current to the public 
lamps. 

The generating station ls situate within the grounds of the Hydro- 
pathic, Skelmorlie, and after the inaugural ceremony the visitors were 
entertained to dinner by the directors, he Chairman of the Company 
(Mr. J. Pattison) presided. and amongst those present were Lord and 
Lady Monigomerie, Dr. Philp, Mr. John M. M. Munro, consuliing 
engineer for the scheme ; Mr. H. V. Farnham. resident electrical engineer, 
and Mr. Н. W. Brown, secretary of the company. 

The Chairman, on behalf of the directors, presented Lady Mont- 
gomerie with a silver replica of the switch in ink-well form. 

In reply to the toast of " Success to tho Skelmorlie Electric Lighting 
Company," Mr. Munro said th» litil plant installed some years ago by 
Dr. Philip to light the Hydropathic, and extended afterwards by Mr. 
Н. V. Farnhan to give electricity to several neighbouring houses, was now 
owned by a privat? limited company (the Skelmorlie Electric Lighting 
Co.) who had equipped a power station with the most modera plant for 
the day and night service of the whole district. The gas engines (two 
of 100 н.р. each and one of 35 н.г.) were supplied from three suction gas 
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producers—one Crossley, one National and one of the new and economical 
producers designed Бу Mr. В. V. Farnham. The dynamos were made by 
the Electric Construction Co., the storage battery by the Тидог Co., the 
switchboard by Kelvin & James White, the lamps and lamp-posts by the 
Edison & Swan Co., and the cables by Callender's Co. The dynamos, 
vithout th^ battery, could supply 5,500 (equivalent) 25 c.p. lamps. 

Stalybridge.—At the meeting of the Stalybridge, Hyde, Mossley 
and Dukinfield Tramways and Electricity Board last week. it was 
decided to apply for sanction to a loan of £16,850 for additional 
plant at the generating station at Stalybridge and mains extensions, 
Фе. ; £10,000 is estimated to be required for mains during the next 
three years, and £5,000 for the purchase of transformers and switch 
gear. 


Wireless Control of Vessels.—Several notes have appeared 
from time to time on the subject of the electric control of boats 
by wireless currents, and it is reported by Mr. С. Denby. consul- 
general to the United States at Vienna, that a boat of this class 
has been designed and operated on the Danub% The boat and 
its movement are reported to have created considerable interest in 
naval and military circles. 


Wireless Telegraph Notes.—In the “Standard” (London) for 
Dec. 29, an interesting statement by Mr. Neville Maskelyne on the 
subject of wireless aeronautics was published. 

We stated in our issue of Dec. 22 that Dr. Mawson was establish- 
ing a wireless station at Macquarie Island (1,800 miles from Sydney) 
to kecp in communication with his Antarctic expedition and with 
Australia. It is now stated that the explorers have reached Мас- 
quarie Island, &nd have successfully communicated with Sydney. 


Workhouse Lighting.— The Slough Guardians will consider tenders 
for electric and gas lighting at their next meeting. 

Oa Thursday last the Маусг (Ald. Hutchings) formally inaugurated 
th» clectrie light at Hastings Workhouse. Messr:. Tredegar & Со. were 
the contractors for the installation work. 

Wrexham.—-The Council heve cdopted г revised sca!e of charges 
for supplying electric current to dwelling-houses. In future con- 
sumers may pay a minimum of 121 per cent. of the ratab!o value of 
their premises, in return for which 48 units will be ellowed for every 
20s. p2:d of the minimum figure, the charge efter the consumption of 
this quantity per 20s. being 114. per unit, less Jd. per unit discount. 

York.—Owing to the difficulty experienced in hauling the coal 
trucks in end out of the electricity works, the city electrical engineer 
(Mr. J. W. Hame) recommends the provision of an electric locomotive 
end the clectrificetion of the department's siding. 

The Electricity and Tramways Committee recommend the Council 
to adopt this proposal which will cost £600. 

Mr. Rayner, one of the engineers in charge, hes resigned. 


COLONIAL AND FOREIGN NOTES. 
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Argentina.— The “ Review of the River Plate " says the Govern- 
ment has contracted with the Maschinenfabrik Augsburg (Nurnberg) 
for the supply of 20 electric cranes for docks 1 and 2 at the North 
Basin, Buenos Ayres, at a total cost of £379,973 (paper). including 
connections to the mains of the Cia Alemana Transatlantica de 
Electricidad. 

The gross profit of La Electrica del Norte (Buenos Ayres) Company 
for the year ended September was $186,863, and after providing 
for depreciation, a dividend of 8} per cent. was declared, and $10,022 
carried forward. | 

Decrees have been issued authorising the Southern Electric Tram- 
ways Co. to construct five miles and Senores Lacroze Hermanos y 
Cia to construct 124 miles of electric tramway. 


Australasia.—The ‹‹ Australian Mining Standard” says the 
proposal of New Plymouth (N.Z.) Council to borrow £12,000 for 
the extension of the electricity supply works has been approved on 
a poll of the ratepayers. 

I'he Corporations of Dunedin and Hascings have been authorised to 
instal electric lighting plant. 

Leichhardt Council have offered to assent to the erection by Sydney 
Council of electric mains through Leichhardt, to supply districts beyond, 
for £120 per annum, on condition that the Balmain Electric Light & 
Power Co. have the right to erect their cables on the same poles, that no 
cables be less than 25 ft. above the road or 9 ft. above verandahs or 
above other wires, and that Leichhardt Council have the right to require 
the mains to be placed underground at the end of ten years. 

Braybrook (Victoria) Shire Council have agreed to the proposal of 
Mr. H. V. McKay (of the Sunshine Harvester Works) to apply for an 
Order-in-Council authorising him to supply electricity. The Council 
are to have the right to acquire the undertaking after 15 years, and 
current is to be supplied for street lamps at £2. 103. per 25 c.p., £3. 103. 
per 50 с.р. and £6 per 100 с.р. lamp per annum. | | 

Mudgee (N.S.W.) ratepayers have decided by ballot in favour of public 
electric lighting. The gas company have reduced their charge from 103. 
to 7s. 6d. per 1,000 ft. ЕС 
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Messrs. Е. А. МеСагсу & Co. have prepared aliernative schemes (to 
cost £30,760 and £29,500 respectively) for electric generating plant in 
Brunswick (Victoria). If current were taken from Melbourne Council 
the capital cost would be £18,000. The cost of current required is 
estimated to cost £3,700 less if supplied from an independent plant than 
if a bulk supply were taken. 

Moorabbin (Victoria) Shire Council have decided in favour of the 
introduction of electricity supply in the North and West Ridings. Mel. 
bourne Electric Supply Co. are applying for an Order-in-Council for the 
district. 

The Caledonian Coal Co. .Cessnock (N.S.W.) have offered to light the 
municipal area with electricity from the plant at their Aberdare and 
Aberdare Extended Collieries. 

Fitzroy (Victoria) Council have decided to enter into a contract 
for street lighting for three years by the Melbourne Electric Supply Со, 
Each атс lamp (with an auxiliary 50 c.p. incandescent on the same post). 
will cost £20. Зв. per annum, and the total cost of applying the system 
to all the existing arc lamps will be £1,149. 17s. 10d., compared with the 
present cost of £1,081. 143. 54. per annum. 

The Rainbow Electric Light Co. have obtained authority to supply 
electric light and power in the township of Rainbow (Victoria). 

In the Commonwealth estimates £750 18 provided for enabling onc or 
more officera of the Postmaster-General's Department to go abroad and 
study the latest developments in similar departments. 

The manager of the Auckland (N.Z.) Tramways Co. says an additional 
expense of £16,000 a year would be involved by conceding the demands 
of the Auckland Tramway Employés Union. 

Bulli (N.S.W.) Shire Council recently decided to invite tenders for the 
erection and working of electricity works on the basis of the tenderer 
financing the undertaking, instead of the Council seeking statutary 
authority for obtaining a loan. 


Canada.—The proposed London (Ont.) and South-Western Radial 
Railway is to be an electric line. 

The Municipality of North Bay (Oni.) vill take electrical energy from 
the Hydro-Electric Power Commission. 

Owen Sound Municipal Council have prepared a scheme for the 
construction of about six miles of electric railway in the district. 

Tne Toronto Power Co. have decided to ex pend $3,000,000 in extensions 
of their plant and works at Niagara. In addition to the ihree 8,500 kw. 
unita being erected it is proposed to instal four othera, bringing the 
total to 11 units capable of generating 125.000 н.р. lt is also proposed 
to erect another ‘transmission line between Niagara and Toronto for 
transmitting energy at a voltage of 85,000. 

Chili.— A decree has been issued authorising the Ferrocarril Eléc- 
trico de Santiago a San Bernardo to construct various sections of 
electric railway. The work must be com»leted within a year. 


Customs Duties.—In consequence of recont amendments to tha 
Australian Commonwealth Import Tariff the following duties are now 
in force (the old duties being shown in parentheses) :— 

Dynamos, including generators coupled to steam turbines, over 200 H.P., 
general tariff 15 per cent., preferential tariff 12} per cent. (g.t. and p.t. 
12} per cent.) : up to 200 H.P., g.t. 25 per cent., p.t. 20 per cent. (g.t. and 
p.t. 20 per cent.) ; electroliers, pendants, brackets and steel tubing. g.t. 
30 per cent.. p.t. 25 per cent. (g.t. and p.t. 20 per cent.). According to 
recent decisions the duty on contract breakers is 174 per cent. under the 
general and 10 per cent. under the preferential tariff. on telewr.ters 174 per 
cent. and 10 per cent., electric lamps for motor cars 25 per cent. and 
15 p?r cent. 

Exhibition.—The third International Rubber and Allied Trades 
Exhibition is to be held at New York in September next. Par- 
ticulara from the exhibition manager, Mr. А. Staines Manders, 
75, Chancery-lane, W.C. 


Italy.—A concession has been obtaine: by the Societa Elettrica 
Bresciana for the construction and working of an electric tramway 
from Brescia to Gussago. 


Mexico.—A 20 years’ concession has heen granted to the Com- 
pania de Luz Eléctrica y Fuerza Matriz de Tapachula for the use of 
water from the river Coatan for the generation of electrical energy 
for industrial purposes. 


Nigeria.—In the estimates of the Government of Southern Nigeria 
for 1912 provision is made for the expenditure of £13,000 in carrying 
out works for the supply of electric power and the extension of the 
electric lighting system in Lagos. A final vote is included for obtain- 
ing electric power and light for Calabar by the utilisation of the Kwa 
Falls. 


Norway.—The Government has granted a concession for the 
construction of electric tramways in an underground tunnel at 
Christiania. 

Persia.—A consular report states that inquiries are constantly 
being received at the British Vice-Consulate at Resht from firm: in 
the United Kingdom as to openings for the sale of mining machinery, 
electrical plant, railway material, &c. "There is no likelihood, for the 
present at least, of the mineral or other resources of the Caspian 
Provinces being developed, and there is therefore no demand for 
goods of the class mentioned. Catalogues in English are of no use,to 
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traders and merchants at Resht. Few Persian merchants and 
traders are acquainted with foreign languages. French. however, is 
the language used for commercial correspondence. 


South Afriea.—The “ British and South African Export Gazette 
states that large orders may be expected for machinery and plant for 
Wynberg municipal electricity undertaking. 

Four A. E.G. 9.600 kw. turbo sets will be required for the first instal- 
ment of the Victoria Falls & Transvaal Power Co.’s fourth station at 
Vereeniging. 

The Cape Electric Tramways Со. have decided to establish a motor bus 
service as a feeder to their tramways. 

In the Cape Province the ratio of telephone instruments in use to the 
population is one in 126. in the Transvaal one т 36, in the Orange Free 
State one in 198 and in Natal one in 40. It is stated that the ratio in the 
United Kingdom is one in 63. 

Subscriptions were recently invited for a loan for Salisbury (Rhodesia), 
Municipality including £25,000 for an electricity supply scheme. The 
scheme is ex pecied to be remunerative from the outset, as a large number 
of buildings have already been wired. 

H.M. Trade Commissioner for South Africa (Mr. В. Sochern Holland) 
reports that imports of general merchandise in the first 10 months of 1911 
were valued at #30.169.000. compared with £28,688,000 in the corre- 
sponding period of 1910. the Umied Kingdom's share being £17,492,000 
(against &16,948.000). The trade with the United Kingdom is belteved 
to have been adversely atfected by industrial disturbances, orders being 
placed elsewhere owing to the uncertain eondiitons which prevailed in the 
United Kingdom. South Africa continues to offer an expanding market 
for British manufacturers; the increase in the imports is spread over a 
very large number of articles, and the majority of the increases are the 
resuli of the generally enhanced purchasing power of the country and the 
development of agricultural and allied pursuits. There was a falling-off 
in mining and electrical machinery, which is attributed to the recent 
completion of important mining works and electrical stations. 
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TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES 
DIRECTORY AND HANDBOOK.—The 1911 Edition 
of the Big Blue Book is READY, price 15s., post 
free in the United Kingdom, 153. 94. The volume 
brings a great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 24th, 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division 18 
complete and thoroughly accurate, and has been com- 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers’ and 
Dealers’ purposes. The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a handy 
form. These are included іп the тот Big Blue Book, 


making it the most complete work of the kind ever 
published. 
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TENDERS INVITED. 


Cnovnox Corporation invite tenders for the supply of г mixed 
pressure turbine plant at their electricity works. Plans and speci- 
fications ean be seen and form of tender obtained at the offices of the 
borough electrica! engineer, Mr. А. C. Cramb, Factory-lane, Croydon. 
Tenders to the town clerk, Mr. F. C. Lloyd, Town Hall, Crovdon, by 
11 a.m. of Monday. Jan. 29. See also an advertisement. 


GRIMSBY Corporation invite tenders for one year's supply of metal 
filament lamps. Specification and form of tender from the borough 
electrical engineer, Mr. W. A. Vignoles, to whom tenders by first post. 
Jan. 15. See also an advertisement. 

Tenders are invited up to Feb. 19 for the supply of one wire- 
testing machine to the Postmaster-General's Department in Tas- 
MANIA. Tenders, forms and specifications from the Common- 
wealth Office, 72, Victoria-street, London, S.W. See an advertise- 
ment. 

CAMBERWELL (London) Council require tenders by 5:30 p.m. Jan. 


22 for 12 months’ supply of stores, including electric lamps, oils, &c. 
Forms of tender from borough engineer. 


Тзтлхатох (London) Council want tenders by noon Feb. 2 for one 
year's supply of stores, including carbons, are lamp globes, trans- 
formers, insulators, meters, cables, lamps, &e. Forms of tender 
from the Town Hall. 

CHELTENHAM Corporation want tenders by Jan. 23 for 12 months? 
supply of electric light fittings, c.i. pipes, ironmongery, oils. &c. 
Forms of tender from the Borough Engineer. 

ROTHERHAM Corporation want tenders by noon Jan. 10 for 
supply of a 500 kw. rotary converter. with control switchgear, &с.; 
end for supply of three railless trolley vehicles. — Specifications 
from the Electric Light and Tramways Dept.. Rawmarsh-road, 
Rotherham. 


BinMiNGHAM. Tramways Committee require tenders by 10 a.m. 
Jan. 8 for supply of 50 electric tramears and 1,700 tons of grooved 
steel girder rails, and 3,500 pairs of fishplates. Specifications 
from the general manager. 

BIRMINGHAM Tramways Committee also require tenders by noon 
Jan. 29 for 12 months’ supply of stores, including insulating materials, 
electrical sundries, iron and steel, ironmongery. paints, varnishes, 
oils, &c. Forms of tender from the general manager. 


HaMMERSMITH (London) Borough Council invite tenders for the 
supply of arc lamps suitable for fixing on consumers’ premises, The 
lamps must be arranged to work two in series on single plase. a.c. 50- 
period 110-volt system. Particulars with specification and form of 
tender from the borough electrical engineer, Mr. G. G. Bell, 85, Ful- 
ham Palace-road, S.W. Tenders to town clerk, Mr. Н. Thompson, 
Town Hall, Hammersmith, by 4 p.m. of Wednesday, Jan. 10. 


MANCHESTER Tramways Committee require tenders by 10 a.m. 
Jan. 9 for supply of steel girder tram rails and tie bara, Specifica- 
tions from Mr. J. M. McElroy, 55, Piccadilly, Manchester. 


DARTFORD Council require tenders by noon, Jan. 23 for supply of 
high-speed vertical engine, tandem generators, three-wire balancer, 
three superheaters and extensions of pipe work, switchboard, and 
electrieally driven centrifugal pump. Specification from the Clerk. 


Hornsey Council require tenders by 4 p.m. Jan. 11 for the supply 
and erection of a steam dynamo set (with either reciprocating engine 
or turbine). "Tender forms from Borough Electrical Engincer. 

Юевых Port and Docks Board require tenders by Jan. 30 for 
supply of two 4-ton portal wharf electric cranes, Specification, &c., 
from the Enginecr, East Wall, Dublin. 


Tenders are invited for the supply of 3 tons of hard-drawn copper 
cables to MELBOURNE City Council. Specifications, tender forms 
and conditions of tender from the agents of the City Council ( Messrs. 
Mellwraith, MceEacharn & Со. Propty, Ltd.)  Billiter-square- 
buildings, London, E.C., to whom tenders by noon Jan. 9. 


Tenders are invited by the Direction Générale of the Swiss 
FEDERAL Rartways (Berne) for the construction of the second 
Simplon tunnel. Specification, &c.. from the Direction Générale on 
payment of 50 fra. (£2). 

The Public Works Department, Constantinople, require tenders 
by 2 p.m. Feb. 20 fora concession for the supply of clectric light and 
power to the town of ADALIA. Water power is available. Deposit 
of £225 is required with each tender. Specification (in French) and 
a list of British commission agents in Constantinople may be seen 
at 73, Basinghall-street, London, E.C. 

The Metropolitan Water and Sewerage Board, Albert-strect, 
BRISBANE, Queensland, want tenders by noon Jan. 30 for supply 
and erection of one, two or three complete units, each consisting 
of power generating plant and pump or pumps to lift not less than 
6,000,000 gallons per day. Particulars from the Secretary, and 
forms from the Agent-General for Queensland. 


MONTEVIDEO (Urvovay) Port Authorities require tenders by 
3 p.m. Feb. 6 for supply of 13 electric cranes and 600 metres of steel 
rails. Specification (in Spanish) may be seen at 73, Basinghall- 
street, London, E.C., where a list of agents at Montevideo may also 
be obtained. 


Extension of Time.—The time for the receipt of tenders by the 
Town Clerk of NaAPIER (N.Z.) for electric tramway, lighting and 
power works bas been extended to March 7. Specifications can 
be seen at 73, Basinghall-street, London, Е.С. 

The time for receiving tenders for the electric lighting of BJELINA 
(Bosnia) is extended to Jan. 20. Conditions of tender from the 
Stadtmajistrat, Bjelina. | 


TENDERS RECEIVED AND ACCEPTED. 


Salford Council has accepted the tender of Willans & Robinson 


(at £10,780) for the supply and erection of two 1,000 kw. Willans- 
Siemens turbo-generator: | | 
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Aberdeen Electricity Committee have let the following tendera for 
&unual stores :— 

Cleve & Thomson, ironwork : J. & F. КУ, paints. oil; varnish, &e. ; 
J. Blakie & Sons, brass, lead and tin work; Stewart & Lloyds, wrought- 
iron tubes. 


Southport Education Committee have accepted the tender of Jas 
Keith & Blackman Со. for an electric fan for the Science and Art 
School at £29. 14s. 


Stalybridge. Hyde, Mossley and Dukinficld Tramways and Elec- 
tricity Board have placed an order with Tinker, Shenton & Со. for 
three boilers. 


York Tramways Committee have accepted the tender of the 
British Thomson-Houston Co. for four tramears at £550. 103. each. 


Belfast Tramways and Electricity Committee have accepted the 
tender of the Brush Electrical Engineering Co. for the supply and 
fixing of 20 top covers to tramcars at £20 per cover. 


Namurkah (Victoria) Shire Council have aceepted the tenders of 
Warburton, Franki & Со. for a dynamo, storage battery. switch- 
boards, meters. insulators. &e., £1,554. 8s. 114.. and В. Hornsby & 
Son, for 55 в.н.Р. suction gas plant, £761. 10s, 84. 


Sydney (N.S.W.) Council have received tenders for are lamps from 
the Union Electric Co.. £1,925, 103., and the Federal Electrie & Engi- 
neering Works, #2.099; and for house transformera from the Aus- 
tralian General Electrie Co., £508, and Noves Bros.. £698, 


Sydney (N.S.W.) Council have accepted. the tender of British 
Insulated & Helsby Cables for ins. cable, £495. 


Derby Council have accepted the tender of Taylor, Whiting & 
Taylor for wiring Reginald-street schools. at £188. 


Halifax Council have accepted the tender of the Brush Co. for 20 
top covers for tramears, at £92 each. 


Tantalum Lamps for Ship Lighting.—Mcessrs Siemens Bros. 
Dynamo Works (Ltd.) have secured the eontraet for the supply of 
“Tantalum ” traction-type lamps for ship lighting. &е., from the 
Royal Mail Steam Packet Co., for а period of six months, commencing 
the Ist inst. 


Condensing Plant Contracts.--The Mirrlees-Watson Со. 
recently secured the following orders :— 

One set surface condensing plant for 5.000 kw. alternator for Pinkston 
power staton, Glasgow. The condenser is of direct-flow type, having 
10,200 sq. ft. cooling surface; the air pump is of the Mirrlees-Leblane 
rotary type. and, together with ihe water extracting pump and centri- 
fugal circulating pump. is driven direct from an auxilary steam turbine 
running at 2,000 revs. per min, ‘The plani is designed to deal with 
72,000 Ib. of steam per hour, мути a vacuum of 28 т. with water at 
70 К. Faisis the seventh set supplied by the company for the Pinkston 
station. 

Two sets of surface condensing plant for Listor-drive (No. 1) power 
station, Liverpool. These condensers work in connection with 3.500 kw. 
turbo-alternators of the British Thomson- Houston Co. The eondensera 
are of eireular type, having 11.000 sq. ft. of cooling surface. and are fitted 
with Mirrlees- Edwards! three-throw air pumps, motor-driven. 
the eighth set supplied by the company to Liverpool Corporation. 

One set barometric jet condensing plant. for Stuart-street station. 
Manchester, to work in conjunction. with a 4.000 kw. exhaust steam 
Howden alternator. Plant would be сарае of dealing with 137.500 Jb. 
of steam per hour, giving a vacuum of 27) in. with water at 80°F. 
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Commonwealth Contracts—The following tenders have been 
accepted by the Australian Commonwealth Government Depart- 
ments :— 

Postmaster-Ganerala Department, Quecnsland.— Australian Metal Co., 
3.960 vds. paperins, cable £416. 105. ; General Electric Co., testing equip- 
ment £131 ; Western Eleccric Co., multiple magneto switehboard £334. 

P'ostmaster-Gi uera. Department. Victoria.—Maritime. Wireless. Tele- 
graph Co., wireless telegraph material £103. 10s.; British Insulated & 
Helsby Cables, 440 jacks (in strips of 10) £13. 4s., 440 lamp sockets (in 
strips of 10) £12. 2«.. 440 resistances £22.. 1.320 vds, switehboard cable (64 
wire) £86. ls. 3d.. 110 yds. ditto (59 wire) £6. 15s., 110 yds. ditto (105 wire) 
£11. 185. 9d., 14 tons h.d. copper wire £973, 300 micro-telephones £225 ; 
Callender's Cable & Construction Co., 10 miles telephone cable (10 pairs of 
conductors) £612. 10s., 7 miles (5 pairs) £250. 53. ; J. Bartram & Sons, 30 
terminal blocks £12. 158., 300 2-mfd. condensers £33. 15s., 450 carbon dia- 
phragms £3. 15s.. 280°" howlers £175,250 hend- pattern receivers £26. 5s., 
200 C. B. table telephones £295, three exchange testing ditto £28. 103., 320 
multiplex translators £153. 65. 8d., 440 repeating coils £187, 440 opal lamp 
caps £3. 4s. 2d., 440 lamp cap guards £1. 16s. Rd., 440 terminal lugs (in 
strips of 10) £2. 16s. 10d., 440 ditto (strips of 40) £1. 13а. : Gibbs, Bright & 
Co., 14 tons bronze wire £1,088. 63. 6d. ; F. B. Cook, 10,000 protectors 
£1.130. 3ч. Td. 

Postmaster-GeneraUa Department, New South Wales .—General Electric 
Co., two 240-volt 250-атреге motor boosters £660 ; Siemens Bros.’ Dy- 
namo Works, main switchboard 5465; Gibson, Battle & Co., battery of 
chloride cells (231 amperes max. charging) £2,240. 


SPECIAL NOTICE 


NOW READY. 


Vol. LXVII. of “Тне Evecrrictan.” Bound in Publisher's covers. 
Price 17s. 6d. Postago U.K. 1s. extra, abroad 2з. 6d. 


Cases for binding Vol. LX VII. now ready, price 2s.: post froo, 23. 54 
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Postmaster-Genvrals Department, Tasmania.— Andrew Thomson & 
Son, 4,000 сл. brackets £70. 3s. 4d. 

Railways Department, Victorii —W. TY. Henlev’s Telegraph Works Co., 
52 pair S. W.G. paper ins. lead-covered cable £250 per mile; Edmiston & 
O'Neill. electrie lift (Princes Bridge stavion) £382. 

Di partment of Public Works, Vietoria.— Benson Bros. (£907). Bevan & 
Edwards (£1.738). Goodall Со. (£931), T. MePherson & Sons (£671. 107.). 
Smith & Cooke (1,948), G. Weymouth Propy. (£1.742), Thompson & Co. 
(£027) and Frank Vial оп (£644. 103.) for machinery foy Wilhaimstown 
Dockyard. 

Corernment Tender Board, Western Australia.—General Electric Co., 
metal tilament lamps 2s. 74d. each to 128, 6d, each. 


BUSINESS NOTICES. 


Messrs. Hans Renold (Ltd.) have opened an office in Glasgow at 
86, St. Vincent-street (Tel. 2.454 Central), and have appointed Mr. 
Е. M. Lawson, A.M.LC.E.. as resident engineer for Scotland. The 
Glasgow office will deal more particularly with matters requiring 
personal attention, but when inquiries are urgent they may be sent 
there, but all correspondence relating to orders should still be ad- 
dressed to Manchester. 


On Jan. 1 the Crypto Electrical Со. opened a branch office at 77. 
Victoria-street. Bristol, where they will hold a large stock of their 
standard pattern dynamos, a.c. motors, a.c. to d.c. transformers, 
engine sets, &c. 
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Patents Development.—The owner of patents Nos. 1,451/1908, 
relating to “ Improvements in submarine signalling apparatus," 
1,848/1908, relating to * New or improved apparatus for alternative 
wireless telegraphy and telephony," and 14,775/1908, relating to 
‘Improvements in transmitting apparatus for submarine sig- 
nalling." desires to negotiate for granting licences. Applications 
to Messrs. Lloyd, Wise & Co., patent agents and consulting engineers, 


46, Lincoln's Inn Fields, London, W.C. 


The proprietor of patents Хоя, 28.106/1907, 10,769/1908, 2.813/ 
1907, and 10.764, 10,767 and 10,768/1908, for ** Improvements in 
storage battery plates," desires to enter into arrangements for 
exploiting same in this country. Applications to Messrs, Haseltine, 
Lake & Co., Patent Agents and Consulting Engineers, 7 & 8, 
Southampton-buildings, Chancery-lane, London, W.C. 


Railway Traffic Classification, — Notice is given in an advertisement 
that the various railway companies have applied to the Board of Trade 
to amend the classification of merchandise (гаће and schedule of 
maximum rates and charges applicable thereto by including electric 
heating stoves in class 4 and wood plait in class 5. Objections to the 
proposed amendment may be forwarded to the Assistant Secretary. 
Railway Department, Board of Trade, 7, Whitehall-gardens, London, 
S.W., within 21 days from the 8th inst. Notices of objection must 
also be given to Mr. Н. Cuff Smart, Railway Clearing House, Sey- 
mour-street, London, N.W. 


« Wotan " Lamps.—We are informed by Messrs. Siemens Bros, 
Dynamo Works that they are changing the name of their Onewatt 
lamps to the ** Wotan.” and are preparing fresh literature which will 
he overprinted free of charge for the contractors, for distribution 
purposes. They are also engaging upon an extensive advertising 
scheme in order to create а demand for these lamps. 

We also have to announce that the prices of " Tantalum " lamps of 
high voltage of 16, 25. 32, and 50 c.p. are. being reduced from 3s. fo 
Эк. 6d. each. In fucure “ Tantalum " lamps will also be marked with the 
name " Tantalum.” the marking being made on the bulb. "nis reduction 
in prices places the “ l'anialum " lamp in the same position relative to 
the tungsien lamp as obtained previous to the general reduction in the 
price of tungsten lamps which took place on Nov. 16 last. We gather 
that the company is in a position to supply any of the above lamps imme- 
diately from stock. The new prices take effect fram Jan. 1. 

« The National Telephone Journal.''— We regret to notify that in 
all probability the January issue of this much-appreciated publica- 
tion will be the last. The '* Journal " has from the first been most 
ably conducted and has contributed largely to our knowledge of 
current telephonic events. 


530 


Telephone Directory.—With regard to this important publication 
& notice was recently issued by the Post Offiee that the responsibility 
for the distribution of the January issue of the Directory would de- 
volve upon the Post Office Department. and that the National Со, 
would co-operate with the department in effecting the distribution 
of the Directory. | 

Patents Guide.— Messrs. J. S. Withers & Spooner. Patent Agents, 
323, High Holborn, London, W.C., have recently brought out the 
fifth edition of their ** Guide to Patents, Trade Marks and Designs." 
This useful little work seems to have been brought quite up to date, 
and it contains much genera! information on patents, and the par- 
ticulars relating to foreign pstents and trade marks and casts have 
been expanded. The new edition should prove valuable to engineers 
and others interested in patent law and procedure and the exploita- 
tion of patents 


CALENDARS, DIARIES, &c. " ` 


G.E.C. DrorrER.— This is another hardy annual, and one which is 
always welcome. "The blotter is contained in a substantial wallet. 
which has pockets for both large and small papers. At the head of 
each blotting page is a reminder of the many different kinds of elec- 
trical plant. machinery, apparatus. accessories and supplies which 
can be obtained from the General Electric Co. 


G. Е.С. — т addition to the blotter mentioned above, the slips for 
the G.E.C. daily reminder desk calendar have come to hand. The 
slips provide a blank space for notes on the front, end the reverse side 
is filled with a neat illustration selected from the company's ceta- 
logue of electrica! prcduets and supplies. 


WESTERN ErEcTRIC.— The annual calendar of the Western Electric 
Co. is duly to hand, and this year it takes the shape of a hanging or 
stand-up tear-off monthly calender. Behind the date figures are 
phantom illustrations in blue, of typical Western Electric telephone 
products. The tear-off tabs are surmounted by an excellent bird's- 
eye view of the North Woolwich works. 

В.Т.-Н. COLLIERY CarEeNDAR. — The 1912 edition of this excellent 
wall calendar is just to hand. The colour scheme is an improvement 
on last year’s calendar and contributes to the legibility of the figures 
from a distance. The same scheme has been adopted, showing each 
month in the centre of the sheet in bold letters, and the preceding and 
succeeding months in smaller panels at the top left-hand and right- 
hand corners. There is a collection of illustrations of typical B.T.-H. 
colliery and mining plant. these having been taken from actual in- 
Stallations put down by the company. 


GEIPEL & Co.—-The vest. pocket diary of Messrs. Wm. Geipel & Co. 
is acceptable for several reasons. One of these is that it contains 
tables of useful information, en insurance coupon, and last, but not 
least, it is a silent and unobtrusive advertisement for the company's 
specialities, 

Dussek BrruMEN Co.—The pocket diary of the Dussek Bitumen 
Co. will doubtless find its way into the hands of many station and 
mains engineers in this country. It isstrongly bound in blesk leather, 
and the advertising matter of the company is confined to sume two 
pagesat the front of the book. The outside of the diary is completely 
innocent of advertising matter. The book should stand up well to 
hard wear during the next 12 months. 


PigNIx HEATING Co.—The Phoenix Electric Heating Co. send us 
à neat tear-off monthly shcet calendar. which is in every wey è 
creditable production. 

THERMIT, Ltp.—A useful pocket book is being sent out by Therinit. 
Ltd. It contains a quantity of uscful tables. data and information 
regarding the practical applications of Thermit to tramway rails and 
general engineering purposes. A number of blank pages for memo- 
rends meke up the book. 

S. Davis & Co.—The Electrical Engincer's Diary for 1912 is to 
hand, and is made up on the same lines a3 last year. The diary 
pages are preceded by a quantity of tables, data and electrical informa- 
tion, there being a considerable section devoted to the application of 
electricity in various industries. There is a list of streets covered hy 
the mains of the London electric supply authorities, and also 2 table 
giving certain particulars of the provincial central stations. In these 
there is a column showing {һе number of electricity and gàs con- 
sumers. We find by comparison with ** THE ELECTRICIAN " Tables 
of Electricity Undertakings thet in the case of a number of stations 
there has been no increase in the number of consumers over the figures 
recorded by us last year. 


POPE'S LIGHTHOUSE CALENDAR.--The calendar sent out by Pope's 
Electric Lamp Works follows up the idea embodied in their exhibit 
at Olympia of ** A light way to a light house." The calendar is in- 
tended for hanging on the wall. and is an excellent. reproduction of a 
lighthouse. The day of the week, the date and the month, are shown 
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through openings in the “© stonework " of the lighthouse, and these 
ean be changed by the movement of small dises which project slightly 
behind the outer walls. The calendar should be very acceptable, not 


-only on account of its novelty, but from the fact of its perpetual 


utility. 

STEWARTS & Lioyps.—The monthly desk or wall calendar sup- 
рса by Stewarts & Lloyds consists of è пеге frame with golden 
oyster shells at the corners end 2 contro! gilt-edged penel with a 
celluloid window through which the monthly согаз соп be seen. 
The сглаз con be conveniently che aged from the back of the c:lendar. 


VENNER & Co.—Theo little remembreneer of Vennor & Co. for 1912 
skes tho shzp» of г neat leather card end stemp case. It is sbso- 
lutely innocent of advertising matter, the only evidence of the 
donors being z printed slip. which tells the story of the piecing of the 
order for the little wallet with « certain men who he ppened to men- 
tion thet there wes nothing like leather. The company wish us to 
state that they will he piezsed to send this little present to опу of 
its regular recipients who moy have been unfortunately overlooked. 


Direct Spanish TELEGRAPH Co.—We have to acknowledge receipt 
of the familiar annual calendar issued by the Direct Spanish Tele- 
graph Co. 


LIQUIDATIONS, &c. 


A dividend is to be paid to creditors of the Kevan Electric Со. 
(Ltd.), and claims are to be sent by Jan. 10 to Mr. H. de V. Brougham. 
33, Carey-strect, London, W.C. 


In the voluntary liquidation of the African Transcontinental Tele- 
graph Co. (Ltd.) a meeting of creditors will be held at 2. London-wall 
Buildings. E.C., on the 8th inst. 


Notice is given that a mceting of creditors of Ernest Scott & 
Mountain (Ltd.) will be held et the Station Hotel, Newenstle-upon- 
Tyne, on Thursday, Jen. 18. at 3 p.m.. pursuant. to sec. 188 of the 
Compenies (Consolidation) Act, 1908. 


BOOES RECEIVED. 


(Ooptes of the undermi ntioned works can be had from The Nl»ctrician offioc, post free 
unless otherwise stated), oa receipt of published price, adding 3d. for books published 
under 3s., and 5 per cent. for books published net. Add 10 per cent. for abroad or for 
oreign books. ] 


* Proceedings” of the Royal Society. 
No. 583. 3s. 


" Bulletin " of the Massachusetis Instiiuis of Technology. (Cata- 
logue of Officers and Siudenta, Courses, &c.) (Boston: Massachusetts 
Institute of Technology.) 


Series A, Vol. LXXXVI., 


“Ship Wiring and Fitting.” By T. M. Johnson. (London, 1911: 


Constable & Co.) Is. net. 

“ Handbuch der Phototelegraphie und Velautographie.” Ву Prof. 
Dr. Arthur Korn and Prof. Dr. Bruno Сабл. (Бори. 1911: Otto 
Nemnich.)  M.2N. 


| PATENT RECORD. 


———,9—————— 


SPECIFICATIONS PUBLISHED. 


The following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. MEwBURN, ELis & Pryor, Chartered Patent Agents, 70 and 72. 
Chancery-lane, London, W.C. 


1910 SPECIFICATIONS. 


20.585 VarLEY. Making and breaking electric contacts in wireless signalling systems. | 
25,397 Axt.-Ges. Brown, Bovert ЕТ Cie. Excitation of induction dynamo-electric 
machinery. (1 11 09.) 


27.942 Ges. FUR MASCHINEN UND METALL-INDusTRIE. Arc lamps. (1 12 09) 
28,081 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke Ges.) Regulating 
the frequency of electric currents produc2d by rotary field generators. 
28.129 OcoEN. Hay & TEMPLETON. Electric ovens. 
28,352 MERSHON. Forming dielectric films in aluminium and other electrolytic calls. 
(5.1 10.) 
An improvement in the art of forming dielectric films on electrodes for use in 
electrolytic apparatus of the kind described, which consists in forming the films at а 
temperature in excess of that to which they are to be subjected in the said electrolytic 


apparatus. 
28.419 KAMPERDYK. Electrodes for electric storage batteries. (6 12 29.) "mn 
28.555 Rounp. Electrically-operated indicating or recording apparatus for weighing 


machines or the like. 
28.612 Воттоме. Electric current generators. 

This invention consists in the provision of a supplementary armature mounted 
axially between the poles, or between the poles and the armature, and adapted to be 
rotated on its axis against the resistanc? of a spring to govern automatically the 
voltage of the machine. This armature acts as a magnetic shunt. This method 
of regulating the voltage is especially applicable to dynamos used on motor cars and 
motor boats. or to charging accumulators for lighting and other purposes; andin this 
connection the armature may also be used to operat2 a cut-out switch. 

28,613 Goobpwix, Hastor & Brown Electric-current regulators. 
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(Siemens-Schuckert Werke G.m.b.H., Ger- 


28,720 WuirE. Hose pips for clectrically-controlled vacuum cleaning apparatus and 


the like. 
28.793 Davy. Electric horns. 
28.881 Creese. Electric clocks. 
28.986 Russgtrt. Electric batteries, 


29.052 THOMPSON. Magnetic separators. | 
29.168 Sıemens Bros. Dynamo Works. (Siemens Schuckertwerke Ges.) Electric 


transmission of power by polyphase currents, (Patent of addition not granted.) 


29.296 Matuys. Morkrum Со.) Electne signalling system, 

29.297 Млтну$. (Morkrum Со.) Printing telegraphs. 

29.304 Lepuc. Electric alarm systems. 

29,410 FEHR. Automatically actuating the track points of electric railways and the like. 
(Cognate application, 14,092 11.) 

29.441 Jackson & Pearson. Means for automatically operating electric switches for use 
in connection with electrically-driven or electrically-controlled machines. 

30.201 TRuMwrPLER. Regulating electrical heating apparatus. (10:1/10.) 

30,402 Нвоктіву & Gott. Apparatus for duplex telegraphy. 


1911 SPECIFICATIONS. 


1.209 Mutter. Means for operating electric motors driving motor trains. 

1 ОШ Electrically resistant material and a process for producing the same. 

l. LOCH. Electric incande:cent lamp with interchangeable carrier for the fllaments 

2.120 HARDINGHAM. (Hartmann & Braun Akt.-Ges.) Signalling apparatus for us. 

with mono or polyphase current. 

2.456 SucEMAKER & Wilson. Wireless telegraphy and telephony. 

2.530 Stater. Relays for automatic controllers for electric motors. 

2.667 Brown. Means of packing and testing incandescent electric globes. 

3.392 McQuown. Electric lantern for exterior illumination. 

3.524 Murray. Intercommunicating telephone systems and apparatus. 

3.722 LAKE. (United States Light & Heating Co.) Mounting of dynamos on railways 
and the like vehicies. 

3.794 Harrin & WALKER. Horrocks & Co. Electrical connector. 

4.000 LEETE. Attachment or cover for telephone mouthpieces. 

1.232 Rickers. Telephon: systems. 

5.309 Torrin. Water heating by means of electricity. 

5.442 Day. Electrical contact-making devices. 

654 CHAMBERLAIN & HcokHAM & James. Electricity meters, 

129 Pace. Electric switches. 

062 BaLacHowsky & Caire. Electrically-propelled vehicles. (22 3/10. Addition 
to 28.475 09.) 

7.104 B.T.-H. Co. (GE. C^. Electric switches. 
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' 
Й 


5 
6 
7 


8.018 ScHUER & HAppRELL. Electric fame arc lamps. 

225 BrAcKALL & JAcoBs. Operating railway block telegraph indicators. 

9.366 Lake. (United States Light & Heating Co.) Electric regulating arrangements. 
9.528 SAnpRINI & SANGUINETI, Primary galvanic batteries. 

9.717 MERRYWEATHER, Elcctrically-driven pumps. 

10.652 Lorguist. Electromagnetic switches. 

10,857 Von Kramer. Inductive wireless telcgraphic installations. 

In а wireless inductive telegraphic installation for trains or other moving vehicles, 
the combination of a stationary circuit including a pair of conductors laid parallel 
to the dircction in which the train travels. the out and return wires of this fixed 
circuit being crossed at intervals so as to be non-inductive to outside influences ; 
а movable circuit carried by the vehicles and including an inductive part of sufficient 
length. and a sufficient number of wires to induc? a suffcient current in the fixed 
circuit to provide a telegraphic connection between the movable ап! fixed circuits 
or between two movable circuitson ditferent trains through the medium of the fixed 
circuit; the said movable circuit being so arranged as to be free of inductive rela- 
tion with outside influenc:s. 

11.234 Gwozpbz. Thermo-iclephones. 

11,610 Nusspaum. Microphones, 

13.469 Turner & WILKINSON. Controlling apparatus for clectric motors. 

13.877 а, Ges. Speed regulation of polyphase series motors. 
(10 © 10.) 

In a method for the speed control of three-phase series motors by the displacement 
of the brushes and the change in the ratio betwecn the effective ampere-turns on the 
rotor and stator, arranging that this ratio is made dependent on the displac?ment of 
the brushes, so that when the effective displacement from the short-circuit position 
is small the said ratio 1s mad? equal to or greater than unity. but when the displac2- 
ment is large the ratio is mad? less than unity. 

15.217 JAMES. (Ges. fur Verwertung technischer Patente.) Arc lamps with parallel 
elcctrodes. 

16.078 THiEL. Electric switches. 

16,187 ANDERSON & BunNsipE. Mercury or other vapour electric apparatus. 

16.602 Lorouisr. Devic? for heating running water or other liquid by elcctricity. 

16.859 Baver & Ниввадко. Electrical secondary or storage batteries. 

16.902 Снеміѕсне FARRIK Buckau. Manufacture of magnetite electrodes, (22 7.10.) 

17.284 FAGERLUND. Automatic electric switches. (8 8 10.) 

17.304 ALLGEMEINE ELextricitats.-Ges. Devic? for locking the high-tension chamber 
of electrically-driven vehicles. (13 8 10.) 

17,690 ScHirF. Carbon electrodes for arc lamps. 

In a carbon electrode made of artificial carton a metal wire or filament is disposed 
in a channel in said electrode and provided with a number of widened or thickened 
parts which press against the walls of the channel, and thereby establish an intimate 
contact between the metallic conductor and the carbon. 

18,612 PH Bros. & Co. (Siem?ns & Halske Akt.-Ges) Mountings for wall-tele- 
thone sets. 

18,921 ALEXANDER. (Anderson Winding Machine Co.) Windings or coils. (Divided 
application on 28.330 10. 6 12.) 

18,922 ALEXANDER. (Anderson Winding Machine Co.) Method of binding together the 
turns and layers of coils or windines. (Divided application on 28.330 10. 6 12.) 

19,185 Siemens & HALSKE Axt.-Ges. Circuit arrangements for automatic telephone 
exchanges. (27 8 10.) 

19.903 ALLMANNA SVENSKA ELEKTRISKA AKTIEBOLAGET. Systems of electrically trans- 
mittine power to the screw shift of vessels. (9 12 10.) 

20,586 Ferguson. Regulator for dynamo-electric machines. (17,9'10.) 

22.021 Veritys Limiten & ЕтЕТСНЕК. Construction of electrically-heated oven. 

22.295 Perrer. Trolley collectors for electric traction systems. (24 10 10.) 

22,441 CHEMISHE FARRIK GREIESHEIM-ELEKTRON. Using clectric batteries for supply 

Ing lamps. (24,5,11.) Addition to 15,447/11.) 


APPLICATIONS FOR FATENTS. 


' Note. —T he undermentioned Applications (except those marked t) are moi open to 
public inspection until after acceptance of Complete Specifications. Those marked * ave 
open for inspection 12 months after the date attached to them, if they have not been published 
previously In the ordinary course. Names within parentheses are those of communicators 
of inventions, W hen complete Specification accompanies application, an asterisk is affixed, 


December 4, 1911. 


27.150 Nacer. Sparking plugs. (6712 10, Germany.)* 
27.155 Peto & Peto & Кльково. Electric inspection lamps for use on automobiles. * 


27,163 Priest. Automatic electric fire extinguishers. * 
December 5, 1911. 


27.189 Hirst & Brook. Electric resistances and apparatus for the manufactuve thereof. 


27,192 Fawcett. Miners’ or the like electric safety lamp. 


7.671 GcrpsTEIN. Electrical alarm system. (283 10.) y 


27.212 Siemens Bros. Dynamo Works. t 
many.) Commutation of direct-current dynamo-electric machines, * 


| 27.215 Yates & Harvey. Thermostats. 
27.227 ScHALL. Applying, and apparatus for, the production of intermittent X-rays. ® 


27.254 WHYMAN. Electric switches. 

27,261 Jutius PintscH Axkt.-Ges. Incandescent filaments. (17 11.11, Germany.)* 
27.263 LupEckE & Brimspown Lamp Werks. Incandescent electric lamps. * 

27.287 LouRDiN. Head lamp or searchlight carrier.* 

27.290 Grote. Manufacture of metal filaments for electric lamps. 


27,291 Моот. Electric clock.® 
December 6, 1911. 


27,360 Krause. Tungsten wire for use as incandesc2nce body or filament for incandes- 
cent electric lamps. (2 3 11. Сегтапу. }* 
27.366 Renonce. Sterilising fluids by means of rays of short wave-length. (612/10, 


Franc»)? 
27,377 FiscHER & ScHUDBL. Майын electric steel castings. (7.12.10, Cer- 


many.)* 

27.386 Turner. Electric brakes for tramway and like vehicles. 

27.388 JAHODA & ELEKTRISCHE GLUHLAMPEN FABRIK '' Watt” SCHARF Loti & LATZKO. 
Incandescent electric lamps.* 

27,392 Rumney & Hunte. Portable electric lamps. 


December 7, 1911. 
Apparatus for the electric. transmission of pictures. (11/2/11, 


27.474 TSCHORNER. 
Austna.)* 

27.481 ALAvcINE. Wircless telephony. | i 

27.482 Leitner. Lighting motor-driven vehicles by electricity. 

27,910 FAIBLLA. Telegraphic systems. (Addition to 4,920 11. 9 12 10, Italy.)® 


Dic:mber 8. 1911. = 
27.542 5мїтн. Portable elcctric accumulators and charging apparatus. 
27.550 Ferra. Thermo-electric generators. 


27.552 KEMsHEAD. Safety electric lamp. | | | 
27.560 Тлугов. Localisine and clearing faults on alternating-current high-tension 


Systems. (Addition to 27.312 10.) 
27,568 Baker. Bracket spindles for use on telegraph, telephone or other wire supports. 
27,588 Siemens Bros. Dynamo Works. (Siemens-Schuckertwerke G.m.b.H., Gers 
many.) Regulatine the speed of machinery.® 
27.620 В.Т.-Н. Со. (G.E. Co., US) Electrodes. 
27,623 HowLAND-SHEARMAN. Prime power generators known as a hydro-dynamo.* 


December 9, 1911. 
27.635 MBLHUISH. Incandescent electric lamp. 
27.659 KORTING & MATHIESEN ÁKT.-GEs. Aic lamps. (25.4 11, Germany.)* 
27.686 Conran. Vapour current rectifying devices. (10 12.10. U.S.)* 
27,699 SIEMENS SCHUCKERTWERKE С.м.в.Н. Guiding the electrodes of electric arc 
lamps. (10 12 10, Germany.)* 
27,708 Doer. Flexible pipe connectors for electrical purposes and the like. 
27.729 EisEMANN & EisEMANN & Со. C.M.B.H. Electric maximum and minimum excess 


voltage switches. * | 
27,730 E1rsemMann & EISEMANN & Со. C.M.B.H. Electric generators for motor-driven 
vehicles. * 
27.734 BritisH Evectric TRANSFORMER Co. & McWiLLiAM. Electromagnetically 


operated switch and like arrangements. VN 
27,735 BritisH ELECTRIC TRANSFORMER Co. & Berry. Distribution of alternating 


currents. 
December 11. 1911. 
27.748 ELECTRIC & ORDNANCE ACCESSORIES Co. & MugLLER. Electric resistance grids. 
27.759 McLouGHLIN. Manufacture of mica and such like insulators and screws, 
27.8001 NoRprELDT. Electric current limiting devices.* 


27.808 Batten. Dynamo-electric machines. 
27.817 PHYSIKALISCHES LABORATCRIUM MECHANISCH-TECHNISCHE WERKSTATTE HANS 


THOMA С.м.в.Н. Self-revulating atc lamps. (12 12 10. Germany.)* 
27,826 Ѕвктом- Јомеѕ. (Ekctric-Exporte-Werke G.m.b.H., Germany.) Electric safety 


lamp.* 
27,840 Jannus Arc Lamr & Exrectric Со. & Jones. Means for transmitting rotary 


motion. 
27,813 RiTTERSsHAUSSZN. Electrically-heated thermal accumulator.* 
27,848 ELECTRIC & ORDNANCE Accessories Co. & Bowen. Electric motor ganerators. 


December 12, 1911. 

27,850 Коктімс & MATHIESEN Axt.-Ges. Adjusting the colour value of lamps. 29 5 11, 
Germany.)* 

27.862 Воотн & BoorH. Series systems of incandescent lamp lighting. 

27.883 Нороѕом. Electrical heating of servic: or dinner lifts.’ 

27.884 Мірсі ву & CncsstEv. Manufacture of electric metallic filament lamps. 

27.902 FixEN. Process and apparatus for electrically dccomposing fluids. * 

27.910 VoGELSBERGER. Electric safety lamps. 

27.931 Ѕснмвкім. Processes of separation by aid of elcctro-osmosis. (Addition to 
3.364 11. 25111, Germany.)* 

27.953 Brown. Telephone relays. 


December 13. 1911. 

27,974 Hacxinc.  Aparatus for indicating a fault or leakage of current and its particular 
location in a series of electric mains or conductors. 

27,988 Mees & PotLARD. Electric alternating current or voltage measuring or detecting 
instruments. 

27.995 SvkEs & Sucpen & Sucpem. Electric fuse handles. 

28.007 WitLiams. Enumeration of telephone calls. 

28.023 DoNNITHORNE & Hampson. X-ray apparatus. 

28,054 Cross. (Dr. Zodzislav Stanccki, Fabryka akumulaturow i przyrzadow elek- 
trycznych. Spolka z orgraniczon codpowiedzialnocc.a Lwow, Austria.) Electric 
min^rs' lamps. 

28.073 BEACH & PARKER. Incandescent lamps.” 

28,080 MuRRLE. Portable lamp for electric lighting. 


December 14, 1911. 
28.091 KORTING & MATHIESEN Акт.-Скз. Arc lamps. (9 11.11, Germany.)* 
28.137 Brooks & Нот. Dynamo-electric machines for use in electric generative systems 
of motor vehicles. 
28.165 FAIRWEATHER. (Turner, U.S.) Intercommunicating telephone systems.* 


28,185 Ges. FUR ELEKTRO OsMosE м.в.Н. Electro-osmotic processes. 28 9,11, Ger- 


many.)* 
28.199 В.Т.-Н. Со. (С.Е. Co., U.S.) Electric circuit protective devic?s. 


December 15, 1911. : 
28.221 GREENHALGH. Step-by-step motion for electric controllers. rheostats and similar 
devic?s. . 
28.236 Ѕснмірт. Electric pendulum or revolving wheel. 
28.263 Siemens Bros. Dynamo Works. (Siemens-Schuckertwerke C.m.b.H., Germany.) 
Working in parallel of synchronous and asynchronous alternating-current 


generators.* n 
28.281 DucELLIER. Means for generating electricity. — 
28,285 B.T.-H. Co. (С.Е. Co., U.S.) Vapour electric devices. 


December 16, 1911. 


28,321 Witxins. Devices for giving a signal and indicating the number of calls on 


telephones. : | TAS Е А 
28,351 Негміскв & Jasper. Production and wireless transmission of electrical oscilla- 


tions.* e А : 
28,383 Акт.-Свѕ. Brown, Boveri Ет Cie. Dynamo-electric induction and like ma- 


chinery. (16.12 10. Germany.)* NU 
28,391 Biyur. Electric distribution systems. (21/12, 10, U.S)* 
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COMPANIES' MEETINGS AND REPORTS. 


Ee iL 


BAHIA TRAMWAY, LIGHT & POWER CO.— l'he second annual report (for 
1910) of the directors states that nearly the whole of the tramway track 
has been renewed and the work of renewing the remaining portion is well 
in hand. New branch lines to serve a part of Itapagipe have been con- 
structed in accordance with the concession contract, and other branch 
lines to serve the centre of the city and the existing quays are in course of 
construction. The length of the track has been increased from 15 to 
nearly 18 miles, ‘The rolling stock has been tm proved and now comprises 
37 passenger and freight cars (with заб сога) and 22 trailer cars (without 
motors). For the electricity department a new gas producer plant of 
1,500 n.p. is in course of ereetion.— "he generating and distributing plant 
has been improved and the network of distributing lines has been com- 
pleted and now extends to the extreme points of the city. Tne net eara- 
ings of the tramways were $201.488 (against $187,534 т 1909) and of the 
electricity department. 871.389 (against 836.719). At present electric 
current is being supplied to 1.999 consumers for 19,854 16 c.p. lamps, 25 
are lamps, 95 electric motors (885 н.р.). 0 cinematographs and 39 large 
fans: the publie lighting comprises 23 arc lamps and 72 incandescent 
lamps. For the first IL months of 1911 the net earnings at Bahia of all 
departments show an Increase over those for the same period in 1910 of 
£15.700 or 54 per cent., and for the whole year they will probably reach 
about 648.009. The work of renewing the track is only now nearing com- 
pletion, and, consequently, the full benefit therefrom has not yet been 
derived. The cost of generation in the eleciricity department also has 
been heavy owing to the necessity of using the steam plant in consequence 
of the bad working of the gas producers. This, however, should be reme- 
died when the new gas producers, now being installed, are brought into 
operation. The fact that the company’s subsidiary (the Compagnie 
d Eclairage de Bahia). through whom the gas works and electric lighting 
and power business is carried on, has not been able to work in fullenjoyment 
of its privileges. has continued to affect adversely the operating results. 
‚ The lawsute instituted to protect these rights has, however, made pro- 
gress, and an important decision in favour of the Compagnie d' Eclairage 
his recently been delivered by the Federal Couri at Rio de Janeiro, and a 
further and final decision by the Federal Judge at Bahia. Although the 
installations at Bahia have been improved and extended, it will be neces- 
sary to instil additional plant and machinery iu order io cope with the 
additional business. 

NATIONAL TELEPHONE CO. (LTD.) —'i'he report of the directors for the 
half-vearended Dec. 31 stiies that the company's licence of 1884, under 
which the principal part of Из business has been carried on, expired Бу 
effluxion of time on che 31st uli., and thereupon the company, jn accord. 
ance with the provisions of the purchase agreement of 1905. and subse- 
quent heads of arrangement recently entered into with the Postmaster- 
General, handed over to the Postmaster-General all its plant, property and 
assets which had been agreed to be sold io him under the provisions of the 
purchase agreement. The inveniory of the company's plant and assets 
purchaced by the Postmaster-General is nearing completion. — It is ex- 
pected that the company's claim will be ready for presentation in the early 
part of next year, and, in default of setilement, will, as soon as possible 
thoreaftor, be submiited to the Railway and Canal Commission, the arbi- 
trators appointed toseitle disputes in connection with the matter between 
the Postmaster-General and the company. Under the heads of arrange- 
ment referred to, the Postmaster-General has agreed. when required by 
the company, to advance £3,000.000 in order to enable the company to 
satisfy the claims of its debenture stockholders. It is desirable that these 
claims should be met as early as possible, and for that purpose it 13 neces- 
sary for the company to go into liquidation. The board have accordingly 
issued notices for an extraordinary general meeting to be held imme- 
diately after the ordinary meeting. for the purpose of passing the requisite 
winding up resolutions, The procedure thus indicated does not allow sufh- 
cient time for th» preparation and issue of the accounts for Che half-year 
in accordance with iis former practice. The board feel, however, thai the 
shareholders will desire to have their usual dividends at as early a date as 
practicable, and having satistied thomselves that the profits of the com- 
pany for th» half-year fully justify the payment of a dividend at the same 
rate as in recent half-years, they will recommend the payment for the half- 
year of a dividend at the rate of 6 per cent. per annum on the first and 
second preference shares, 5 pet cent. per annum on the third preference 
shares, 6 por cent. per annum on the preferred stock, and 6 per cent. per 
annum on the deferred stock, less tax in all eases. The accounts for the 
half-vear ended Dec. 31 will be made up as quickly as possible, and sent 
to the shareholders early in February next. The board regret to record 
the death, in November last, of their esteemed colleague, Str Cuthbert 
Quilter, Bart.. who from the foundation of the telephone enterprise in this 
country had been actively associated with it. 

At the extraordinary general meeting an extraordinary resolution will 
he proposed to wind up the company voluntarily, to appoint Mr. Geo. 
Franklin (president of the company) liquidator, and that the powers of the 
directors of the company be continued so far as regards all questions re- 
lating to the ascertainment of the purchase price to be paid by the Post- 
master-General to the company for the plant, property and assets of the 
company purchased by him until such questions are disposed of, and for 
all such other purposes connected with the company as are legally con- 
sistent with the powers of the liquidator. 


BUNDERLAND & DISTRICT ELECTRIC TRAMWAYS (LTD.)—At an extra- 
ordinary meeting last week a resolution was passed altering the articles 


of association to enable the debts owing for overdue interest to. be 
consolidated and capitalised. 


WESTERN UNION TELEGRAPH CO.—The report of this company for 
the quarter ended Doc. 31 states that there was a surplus at June 30, 
1911. of $10.114.355.08. and the net. revenues for the quarter ended 
Sept. ЗӨ, 19. were $2.538,926.43.  Appropriating for interest. on 
bonded debt 8434,165.42, and for dividend of рег cent. paid Oct. 16, 
1911, $747,906.00. left а surplus at бер 30, ТӨП. of S$11,271,220.99. 
Net revenues of the quarter ended Dee. S1, based upon. completed 
returas for October. pariial returns for November and esiimaiing the 
business for December, will be about $2.460,200.00, and deducting 
interest on bonded debt §484.200.00, leaves estimated net earnings for 
the quarter. 52,026,000.00. [C requires for a dividend of 3 per cent, 
about $747,010.00, leaving a surplus of 812,540,510.09. 


— 


NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


NEW COMPANIES, 


T. CLARKE & CO. (LTD.) (119,351.)— Heg. Dec. 23, capital £15,000 
in £1 shares (5,000 preference), to take over the business carried on аз 
T. Clarke & Co., and to carry on the business of electricians, electrical 
and mechanical engineers, &c. Private company. First directora aro 
W. D. Clarke, E. J. Clarke and H. J. de C. Moore. Reg, онсе: 2, 
Gresham-buildinga, Basinghall-street, Е.С. 

UNIVERSAL ACCUMULATORS (LTD.) (119,527.) — Reg. Dec. 22, capital 
£5,000 in 4,850 ordinary shares of £1 each and 3,000 founders’ shares 
of ls. each, to take over from Н. de Martis the benefit of certain 
patents, inventions, processes and apparatus relating to the produc- 
tion, treatment, storage, application, distribution and use of electri- 
city, &c. Private company. First directors are Р F. D. Brockman, 
W. И. Molesworth and E. H. Woods. Вес. office: 17, Victoria-street, 
S.W. 

WHISPERPHONE SYND. (LTD) (119,330.)—Reg. Dec. 22, capital 
£1,000 in £1 shares, to take over the invention known as the ** Whisper- 
phone," and to adopt an agreement with C. F. Killar. Private com- 
pany. First directors are J. C. Grove and C. F. Killar. Reg. otlice: 
82-5, Fenchurch-street, В.С. 


MORTGAGES AND CHARGES. 


ANGLO-NORWEGIAN ALUMINIUM СО. (LTD.)—Mortgage on raw 
materials supplied to and remaining in pons ey of Nigelands Burg, 
whether in raw state or course of manufacture and the aluminium or 
other products made thereon ; and net proceeds of sale of all aluminium 
sold to date but unpaid for, and certain moneys owing to company, 
dated Dec. 5, and as further security for prior charge dated Jan. 51, 
1911, securing £15,000. Holders: German Bank of London. 

ELECTROMOBILE CO. (LTD.)—Issue, on Dec. 14, 1911, of £164, 5s. 
debentures, part of a series of which particulars have already been 
filed. 

ENGLISH ELECTRICAL CO. (LTD.) —Issue, on Dec. 9, 1911, of £1,000 
debentures, part of a series of which particulars have already been 
filed. 

NEW RAPID ELECTRIC PRINTING CO. (LTD.)—Particulars of £300 
first and £550 second mortgage debentures, created Dec. 14, 1911, filed 
pursuant to Sec. 95 (3) of Companies (Consolidation) Act, 1908, whole 
amounts being now issued. Property charged: Company's under- 
taking and property, present and future, includiog uncalled capital. 
No trustees. 

“2” ELECTRIC LAMP MFG. CO. (LTD.)—Issuo, on Dec. 15, 1911, of 
£200 debentures, part of a series of which particulars have already 
been filed. 


RECEIVERSHIP. 


STANIAR CLEGG & CO. (LTD.)—T. Forster, 22, Brazennose-street, 
Manctester, ceased to act as receiver or manager on Dec. 11, 1911, 
pursuant to order of Court. 


CITY NOTES. 


eu 


MEMORANDA (Jan. 4', —Bank rate 4 per cent. (since Sept. 21, 1911). 
Price of silver, 2514. per oz. Consols 77; —17; for money ; 774 — 774 for 
account. Consols Pay Day, Feb. 2; Stock and Shares Continuation 
Days, Jan, 10 and 29; Ticket Days, Jan. 11 and 50; Pay Days, Dec. 29 
and Jan. 12; Mining Shares Carry Over Day, Jan. 9. 

P&ioES or METALS (London).—Copper, cash, 631; throe months, 645. 
Lead, English, 16; Foreign, 15. Spelter, 2603. Tin, Foreign, cash, 
191; three months, 1841. Iron, Cleveland, cash, 50/8, 


MADRAS ELECTRIC TRAMWAYS (1901) (LTD.)—The trathe receipts for 
the fortnight ended Dec. 31 were R.24,709 (decrease R.7187. Aggregate 
from Jan. 1 R.554,100 (increase 2.41,793). 

RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO.—A quarterly 
dividend of 1! per cent. has been declared, payable Feb. 1. 

SHAWINIGAN WATER & POWER CO. —A quarterly dividend of 14 рег 
cent. has been declared for the quarter ended Dec, 31, being at the 
rate of 5 per cent. per annum, 
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ELECTRICAL COMPANIES’ SHARE LIS'T.—Continued. 
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Large Boilers. 


AMERICAN engineers have always had а weakness for big 
things, electrical and otherwise, and it 1s doubtless to some 
extent due to this desire to go one better than other 
companies that has led the Detroit Edison Co. to instal, in 
their new Delray station, boilers capable of a normal output 
of 7,000 kw. (to use the phraseology of the “ Electrical 
World ") and of a maximum rating for short periods of 
11,000 kw. capacity. On the other hand, it must be 
admitted that engineers have often found difficulty in 
arranging the necessary number of boilers to supply turbo- 
generators of large output; and in view of the general 
tendency to instal larger units it is not surprising that 
attempts should be made to design boilers of an output 
more commensurable with that of the engine-room plant. 
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The huge Detroit boilers, which are of the Stirling type, are- 
stated to have a nominal capacity of 2.365 H.P.. this being: 


based on an allowance of 10 sq. ft. of heating surface per 
horse-power ; and it is at this output that they show the best 
efficiency. but even at 7,600 kw. rating their efficiency is not 
much reduced. mE 


ccc 


AMONG the claims made for these boilers, of which five 


are already installed, are the higher efficiency (owing to 
smaller radiation losses), less first cost per horse-power, 


smaller floor space and greater simplicity of plant in the 


boiler room. As three of these boilers have been in opera- 
tion for periods ranging up to a couple of vears, some idea 
should have been formed by now of the cost of main- 


tenance, and it is therefore interesting to learn that the. 


Company considers the repairs item, reckoned per horse- 
power, to be no greater than with smaller boilers. А 
description of the new power station of the Detroit Com- 


panv is given in our present issue, and will doubtless prove 
We mav draw attention to the 


of interest to our readers. 
fact that Hopkinson valves have been used, these, in spite 
of an import duty of 40 per cent., costing much less than 
the customary American type. 


Glasgow and Halfpenny Fares. 

THE halfpenny fare experiment at Glasgow becomes from 
day to day of even greater interest. On Wednesday last 
week no less than 534,052 halfpenny tickets were issued, 
compared with only 196,454 on the corresponding day a 
vear ago. And notwithstanding that the halfpenny fare 
passengers now considerably outnumber the rest of the 
traffic, comprising, as they do, 60-37 per cent. of the total 


for the week ended December 30, 1911, the receipts are 


actualiy greater than for the corresponding week last vear. 
To obtain a slightlv greater revenue, however, we notice 
that the car-mileage has increased by nearly 11,000 miles, 
or about 2] per cent., whilst the number of passengers 
carried increased bv over one million, or 23 per cent. We 
mav further mention that instead cf the 28- 44 per cent. of 
halfpenny fares and 59-67 per cent. of penny fares, rec 'orded 
a year ago, the present percentages are almost exactly 
reversed, being 60-37 and 29-87 per cent. respectively, 


a 


AN interesting explanation of the figures which are being 
published daily by our Glasgow contemporaries, owing to 
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the widespread interest taken in them, appeared in a recent 
issue of the “ Glasgow Herald." The writer draws attention 
to several points which are liable to be overlooked. As 
these affect traffic statistics very materially, we may men- 
tion the following: That bv the number of passengers is 
really meant the number of tickets issued ; ard, secondly 
that no account is taken of the distance each passenger 
travels. One effect of the halfpenny fares is stated to be 
that passengers who formerly paid Id. and travelled cn one 
car as far as possible, now рау Jd. on each of two cars 
changing cars so as to reach the point nearest to then 
destination. The writer points out that this really gives 
the advantage of transfer tickets without their drawbacks 
His conclusion, however, that ‘‘ the only figures of signi- 
ficance for the finance of the undertaking are the total 
revenue and the revenue per car-mile," overlooks the equally 
important factor of working expenses, which are not likely 
‘to be correctly ascertainable until the system has been in 
‘operation for some time. 


cce 
Electric Tramway Statistics. 

OwrNa to the small amount of new tramway work carried 
. out in this country during the past year our Annual Tables 
of Electric Traction Undertakings of the United Kingdom 
have never indicated such ап absence? of progress as on the 
present occasion. The Supplement which accompanies 
this issue comprises three Tables (Nos. IV., V. and VI. 
respectively). These deal with (1) electric tramways and 
light railwavs supplied. with energy from “ combined " 
power stations, (2) those with independent generating plant, 
and (3) electric railwavs. The Llanelly tramways are the 
only important new concern, and, including these, the tota! 
increase of single track in the United Kingdom is about 
G0 miles, 16 miles of this being accounted for by the London 
County Council system. Considerable alterations 
however, been necessitated in the statistics 
mg undertakings, 


have, 
of several exist- 
Thus, the extension of the boundaries 
- of the city of Birmingham and the taking over of a number 
of neighbouring tramwavs has increased the mileage of track 
operated bv that Corporation from 56 to 167, and has 
caused the extinction of several smaller concerns. Again, 
Birkenhead Tramways Committee have handed over their 
power stations to the Electricity Committee, who now sell 
. current to the tramway department. 


APART from the absence of extensions, the two mam 
features which impressed us when revising the Tables on the 
present occasion were the increasing adoption of meters on 
the cars and the number of instances in which a reduction 
has been made in the price charged for energv. 


the former. 


As regards 
it is noticeable that many large undertakings 
have found it desirable to instal meters on a large proportion 
of their cars; thus, Birmingham Corporation have no fewer 
than 400 meters in use. Attention may also be called to the 
inclusion for the first time of rail-less traction in our Tram- 
way Tables—namely, under the headings of Bradford and 
Leeds. It is probable, however, that further rail-less 
traction developments will have to be recorded in our 
Tables а vear hence, in view of the number of cases in 


which such schemes are under consideration. As elsewhere 


in the present issue we deal with electric traction progress 
generally during the past vear. we need not do more than 
mention here that the main alteration in Table VI. is the 
addition of the Crystal Palace extension to the electrically 
operated track of the London, Brighton & South Coast 
ailwav. 

ЕНА 


The Meeting of the Telephone Со. 


THE remarks of Mr. GEORGE FRANKLIN at the general 
meeting of the National Telephone Co. held on Tuesdav last, 
are interesting for two reasons. Firstlv, thev give a number 
of details of the terms on which the undertaking of the 
Company has been taken over bv the Post Office; 


and, 
secondlv, thev show т 


no uncertain way the callousness 
with which the shareholders of the Company have been 
treated by the Government throughout the negotiations 
for the transfer. The Company has been mulcted in royal- 
ties (the reason for which only existed in a legal quibble) 
practically throughout the whole of its operations, and has 
been constantly treated to all sorts of petty annoyances, 
until as a last straw the proposal was made to pay the share- 
holders by a svstem of deferred annuities, an arrangement 
which, though doubtless of great advantage to the Govern- 
ment, could scarcely be called a just one. We are glad, 
however, to see that this proposal has been modified, and 
that not only will a large sum, £3,000,000, be available for 
the immediate pavment of the debenture-holders, but that 
anv purchase-monev remaining unpaid on June 30th next 
will bear interest at 5 per cent. Further, the purchase- 
money is to be paid by the issue of Exchequer Bonds, a 
securitv which will be much more marketable than the 
deferred annuities originally proposed. For ourselves we 
are sorrv to have to chronicle the deinise of the. National 
Telephone Со. Doubtless it had из faults, but its work was 
alwavs carricd on in the face of great opposition, and 

remains to b» seen whether the Post Office, т spite of the 
absence of those drawbacks, will provide зо good a service. 


— — — ati» 0-90 —:]  — —————— ——— 


Electric Railway for Cologne.— 1t is announced from Berlin 
that the Cologne city authorities have made arrangements with 
the A. E.G. and the Siemens-Schuckert Со. for the construction 
of an electrically operated high-speed railway between Cologne 
and Dusseldorf. 


The Employment of Calmium in Metal Filament Lamp 
Manufacture.—According to the `` Brass World,” cadmium is 
now being used in connection with making the tungsten fila- 
ments for metal filament lamps. The melting point of tungsten 
being too high to permit of the meta! being cast and drawn into 
wire, an alloy of: Cd, 42 parts: Hg. 53, and Bi, 5 parts, is 
made up. with which the heav y black powder obtained by the 
reduction of tungstie oxide is incorporated bv heating and 
grinding in à mortar. Wires are then made by an extrusion 
method, similar to that used in making lead pipe, after which 
the wire is heated to drive off the аПоу. It is then still further 
heated in racuo to render the tungsten solid. 


Cable Interruptions and Repairs. 


Date of кекш Date of Кә air. 


Assab —Perim  .................. July 8, 1909 — 
Latakia—Palura ............... May 26, 1910 ... — 
Saigon—Pontianak ............ Nov. 24, 1911 .. = 
Paramaribo—Cayenne ......... Jan. 1,1912 ... — 
Tenedos —Besika ... .... ...... Jan. 1,1912 ... Jan. 8, 1912 
Сато СШ voee aret as Jan. 9, 1912 — 
Candia—7itia .................... Jan. 9, 1912 — 
Alexandria —Larnica ....... ... Jan. 10, 1912 ... = 
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Board will shortly advertise for tenders for ihe supply and 
laying of another submarine cable between Australia and New 
Zealand. The distance by the present route is 1,900 miles. 
By the proposed new route it will be 1.100 miles, and the 
maintenance of a three-minute service between Sydney. and 
Aucklend will be possible. | 


Physical Society’s Exhibition.—1n our account of the 
apparatus shown by the Indiarubber. Gutta Percha & Tele- 
graph Works Co. 2t this Exhibition we described a new pattern 
of Wheatstone bridge in which socket plugs and pegs are used for 
making the connections. We omitt d. however, to state that 
this apparatus was designed by Mr. А. Diltmar, and is usually 
known as the * Di'tmar " pattern bridge. 

Magnification of Electric Currents.—At a recent meeting 
of the National Academy of Sciences held in New York, and 
reported in the ** Electrical World.” Prof. M. I. Pupin gave a 
preliminary account of a theoretical and experimental investi- 
gation of the problem of magnifying the feeble electric current 
used in cable telegraphy and telephony. As a result of 
experimental work conducted during the past five vears Prof. 
Pupin has developed and built an induction-tvpe generator bv 
means of which feeble currents in a circuit can be magnified 
to any desired extent, the generator acting locallv in somewhat 
the same way as an energy relay. The feeble current is passed 
through the primary circuit of the generator, the secondary 
of which consists of a small disc of copper driven by external 
power. On account of the self-excitation of the machine and 
the reaction between the primary and secondary currents, the 
current in the primary is enormously augmented. In the early 
experiments considerable dificultv was encountered by reason 
of an mherent tendency of the machine to become excited 
automatically to an excessive degree. Ir а machine recentlv 
completed. these difficulties have been overcome, and tlie 
theory of its operation, which was werked out by Prof. Pupin 
some vears ago. has been thorcughly verified. Prof. Pupin has 
announced his inceniton cf describing both the theory and the 
machine in detai та Paper te be presented before the American 
Institute of Eletrica! Engineers. 

Electricity Supply for Paris f:om Lake G:nsva.- -Accord- 
ing to “The Times Engineering Supplement," two suge »iions 
have been made for exploiting ihe Lake of Geneva for the 
benefit of the Paris electricity supp!v. one being to convey the 
water through an aqueduct, and the other to utilise the water- 
power of the Upper Rhone at its outflow from the lake. In 
the latter scheme, it is proposed to build a huge embankment 
at Genissiat, which is to convert the whole valley of the Upper 
Rhone as far as Geneva into an artificial! lake 15 miles lone, 
with а capacity of 1.765.000.000 cubic ft. The head of 220 fr. 
to 225 ft. thus available would supply up to 246.500 kw.. while 
the number of kilowatt-hours available during а vear жол! be 
equivalent to the energy obtainable by the combustion of 
1.500,000 tons of coal. The power house at the foot of the 
embankment is to contain 24 units of 10,000 kw.. or 16 of 
15,000 kw.. and three-phase transmission at 120.000 volts 
(possibly 150,000 volts) is to be adopted. the current being 
generated at 12.000 volts and transformed up in a transformer 
house about 800 ft. long. The Francis turbines are to work 
at а speed of 250 revs. per min., and the continuous-current 
exciter machines (750 kw. at 160 volts) are to be operated bv 
vertical turbines. Each turbo-generator set is to be quite 
self-contained. The four high-tension transmission lines from 
Génissiat to Paris are to convey no less than 80.000 kw. to 
100.000 kw. They are to be divided into two groups following 
different patlis, each line to be subdivided bv section switches 
into sections of 623 miles each, transverse lines permitting апу 
injured section to be cut out without interfering with tlie 
operation of the plant. They are to consist of aluminium 
lines arranged 10 ft. apart and carricd by steel towers 65 ft. in 
height. А thick galvanised steel protective wire is to be run 
above the lines. 

* Earthing, Earth Plates and Leakage Detectors."—At a 
meeting of the West of Scotland branch of the Association of 


New Pacific Cable. —We are informed that the Pacific Cable 
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Mining Electrical Engineers held recently at the Technical 
College, Glasgow, Mr. Chris. Jones read а Paper in. which he 
maintained that the ideal leakage protective apparatus should 
be designed to operate instantaneously on a leakage current 
equal to a very smali fraction of the normal load current, so that 
leaks might be discovered in their incipient stages and before 
an accident occurred, For installations up to, sav, 700 kw. 
сарае v, etcher alternating current or direct current, operating 
at low and inedium pressures up to 650 volts, a single apparatus 
fitted on the main switchboard might be suflicient. For large 
high-voltage installations leakage devices might be installed 
on the main switchboard on each underground feeder. or 
preferably on the distribution board at the bottom of the shaft 
on each cable. On the largest svstems it might be desirable to 
instal leakage protective devices, not only on feeders, but also 
farther inbve on the distributing circuit. Discussing the ques- 
tion of the earthed or insulated neutral. the author remarked 
that probably the most important points т earthing the 
neutral were (1) whether it was wise to use a resistance between 
the neutral and the earth, and (2) what the amount of such 
resistance should be. So long as conditions on the transmitting 
or distributing system remained norma! there was, of course, 
no occasion for earthing the neutral, because nothing would be 
accomplished thereby ; but the object of earthing was to deal 
with abnormal conditions. | 


"Direct Distribution for Маш Telephone Underground 
Cables by Means of Parallel Cables in the Same Pipe." —At 
a recent meeting of the Institution of Post Office Electrical 
Engineers Mr. E. A. Pink read a Paper on this subject. The 
author explained that in the original method of distribution, 
which was still in vogue, a main cable was led out from an ex- 
change. and at a distributing centre, such as the junction of 
several pipe routes, its conductors were fanned out in what 
was known as a cable distribution head. between possiblv а 
second main cable of smaller capacity and a number of distri- 
bution cables radiating in the vicinity, from which the single 
pairs for serving subscribers’ premises were taken off. As 
telephonic develoninent advanced in any parcicular direction, 
so the number of distribution cables was added to, and the 
pipes became so badly congested that in attempting to find 
accommodation for ап additional cable the existing »lant 
became serlousiy da.naged. One of the objections to filling ü 
pipe with distribution cables was that their multiplicity 
struck a blow at the " draw-in ". system. Such a system 
should also of necessity be а 7 draw-out ” svstem, but the 
possibilities of drawing ovt one cable independently diminished 
rapidly with each cable added bevond five or six. if the length 
of the pipe section were considerable, зах. 100 vds. to 150 vds. 
The rods used to thread the pipe with the * drawing-in n торе 
made their way in and out of the existing cables in a strange 
wormlike manner, so that the cables became. as it were, locked 
together, and it was impossible to shift them independently. 
Another objection was that the space occupied by lead, the 
protecting medium, became disproportionate to that occupied 
by copper, the all-important conducting medium. As an ex- 
ample of parallel distribution а 150/10 cable leaving an ex- 
change or a branch joint of a larger main cable might be con- 
sidered, At the first footway box in the thoroughfare to be 
served, the sheath of the main cable was opened sufficiently 
to allow the last seven pairs to be cut and Jointed to a distri- 
bution cable. А split lead sleeve was used to make this opening 
good by means of a wiped joint, the distribution cable forming 
a branch on the main. The two cables were accommodated in 
the same pipe, and, at a point where it was estimated they 
would have passed the frontages of 14 probable subscribers, 
the far end of the distribution cable was joined to the next 
seven pairs of the main. Bv this means one distribution cable 
was capable of serving 14 subscribers. А traffic centre was 
fixed : the subscribers on the exchange side of this centre were 
connected to the higher numbers and those on the more distant 
section were accommodated on the lower numbers of the 14 
pairs allotted. At the same point as that from which the second 
set of seven pais was taken off a third set was Jointed to 
another distribution cable going forward. At this point prac- 
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tically 25 pairs had been used up, and the main could be re- | Legal.— Ап important appeal against the assessment of machinery 
. in Messrs. Greenwood & Batley's works was heard by the Recorder of 


duced proportionally. Similar means were adopted with the 
100/10 cable till it was reduced to a 50/10, when it was 
treated in а like manner, and finally the distribution cable 
went forward alone. In conclusion, the author said it was his 
desire to show that ''parallel distribution," was superior 
to the method which had hitherto been in vogue from the 
standpoints of expenditure, expediency, increased carrying 
capacity of existing plant, maintenance and renewals. In- 
deed, to his mind it was the solution of underground distribu- 
tion. 


Anglo-German Telephone Proposal.— At a recent meeting 
of the Council of the London Chamber cf Commerce the 
Anglo-German Section reported that they had decided to ask 
the Postmaster General to receive а deputation to hear the 
views of Anglo-Gcrman trade:s in support of the cstablishment 
of an adequate telephone service between England and 
Germany. 


Electricity Meter Approvel by Boarl of Trade.—The 
Board of Trade have approved of the construction and pattern 
of the Chamberlain & Hookham alternating-current watt-hour 
meter, type Al, provided it be constructed as described in tlie 
specification and drawings No. H.103, and according to the 
pattern meter No. 287,008 deposited with the Board of Trade 
on December 14, 1911, and have also approved of the means 
provided for fixing such meters and connecting them to the 
service mains. 

* Wireless" and Greater Berlin.—An interesting series of 
articles on the various phases in the development of Greater 
Berlin is now being published by the `“ Archiv für Kunst und 
Wissenschaft." One of these deals more particularly with the 
rise of the Gesellschaft für Drahtlose Telegraphie, describing in 
a most interesting way the increase in the company's business 
since its formation in 1903. Excellent portraits of Graf von 
Arco, Dr. Slaby, Dr. Braun and Mr. Bredow are given, аз well 
as views showing various portions of the shops of the company. 
An interesting and fully illustrated section on the technical 
development of the Telefunken system follows. 


Current Topics. 


Subjects of current interest dealt with iu this issue include 
the following: -- 


Мг. J. Rezelman contributes an article on “ Synchronous and 
Asynchronous Reactance." 

We describe the new “ Avenue " Telephone Exchange of the Post 
Office, which was opened last Friday, and which contains several 
features of particular interest. 

We also describe the new Delray station of the Detroit Edison Co., 
in which five boilers each of 7,000 kw. norma! capacity, and capable 
of working up to 11,000 kw., are installed. 

At the meeting of the Institution of Electrica! Engineers last night 
Mr. C. A. Ablett read a Paper on “ Some Genera! Principles involved 
in the Electrical Driving of Rolling Mills." 

We conclude our abstract of Prof. Е. С. Baily’s Paper on " The 
Electrical Enginecring Laboratory at the Heriot-Watt College, Edin- 
burgh,” read before the Scottish Loca! Section of the Institution. 

We describe two Duddell-Mather wattmeters for mecsuring 
diclectric losses at 30,000 volts. 


А description is also given on another page of the electric winding 
installation at the West Rand Consolidstcd Mines. 


Our Leading Article this week discusses electric traction progress 
during the past vear. 

The Table Suppiement accompanving this issue contains particu- 
| rs of the electric tramway undertakings and the electric railways of 

he United Kingdom. 


Oldham Corporation have decided to make an interesting experi- 
ment. in tho hiring of electric cookers, &c. 

Municipal Loan.—An inquiry was held at Bedford last week into 
the pplication of the Corporation for permission to borrow £8,400 
jor mains, seryices. бс. 


Leeds last week. 

At Bacup Petty Sessions recently the proprietors of a cinemato- 
graph ha!l were fined for not fencing in machinery, and ordered to pay 
costs on a summons for not aflixing an abstract of the Fa 2ctory Act to 
the portion of the premises in which electrical energy is generated. 


Companies Meetings and Reports.—An interesting statement was 
made by the President. Mr. George Franklin, at the fina! ordinary 
general meeting of the National Telephone Со. on Tuesday. 


PERSONAL NOTES. 


In consequence of the death of the Marquess of Tweeddale, 


: the Rt. Hon. Viscount Middleton has been appointed chairman 


of the African Direct Telegraph Со. Sir John Wolfe Ватгу hecomes 
chairman of the Globe Telegraph & Trust Co., and Sir John Denison- 
Pender chairman of the Direct Spanish & West African Comoanies. 

INTERESTING DEBUT.—Those connected with the telegraph world 
will learn with pleasure of the success which attended the début on 
Saturday last, at the first of the present season's London Ballad 
Concerts at the Roval Albert Hall. of Miss Margeret Baxter. daughter 
of Mr. J. A. Baxter, of the Direct United States Cable (о. The 
flattering opinions with regard to the capabilities of this promising 
young artiste which have appeared in the London press augur well 
for the future career of the new contralto. Hearty congratulations 
have been extended to Mr. Baxter by his colleagues and friends on 
his daughter's success under such high auspices. 


APPOINTMENTS VACANT AND FILLED 


— — —À — 


А Midlands firm advertise for an assistant tester, well up in testing 
altermating-current and direct-current machinery. 

The Federal Public Service Commissioners, Melbourne, require an 
assistant electrical engineer in the Postmaster-General’s Depart- 
ment. Salary from £520 to £600 per annum. Applications by Feb. 1. 

Frith Council require a chief assistant electrica! engineer. Salary 
£200 per annum. Forms of application from the Clerk. Applications 
by Jan. 24. 

Ап assistant analytical chemist is wanted for a cable factory. Зее 
advertisement. 

A foreman mechanician is required by the Federated Malay States 
Government, to control, under telegraph engineer. the electrical 
workshop of the Posts and Telegraphs Depirtm^nt. Salary £180, 
rising to £240, per annum, with £35 duty allowance. Applications to 
Messrs. Preece, Cardew & Snell. 8. Queen Anne's.gate. Westminster, 
S.W. 


The Governing Body of the Northampton Polytechnic Institute 
(St. John-street. London, Е.С.) invite applications for the position 
of assistant junior demonstrator in the electrical engineering and 
applied physics department. Commencing salary £100 per annum, 
Particulars (with forms of application) from the principal, Dr. R. 
Mullineux Walmsley. to whom applications should be sent by 10 a.m. 
of Thursday. Jan. 18. бее also an advertisement. 

The Egba United Government (Southern Nigeria) require an 
assistant engineer to attend to motor, steam and electrical machirery. 
Salary £300, rising to £400. Applications to Mr. А. M. Buchanan. 
Sufíold House, Laurence Pountney-hill. London, E.C.. hy Jan. 17. 

Mr. Wm. Cook has been appointed canvasser and agent of the 
Hammersmith electricity department at £2. 105. per week. rising 
by annual increments of 53. per week to à mwximum of £3. 

Battersea (London) Council have appointed Mr. W. T. Magrath 
mains assistant at a salary of £100 per annum. 

Mr. J. А. Sehnauber has been appointed deputy city electrical 
enginecr at Bradford at £250, rising to £300 per annum. 

Colchester. Corporation have appointed Mr. H. L. Cottam, of 
Dewsbury. as shift engineer. at £2, rising to £2. 155. per week. 

On Tuesday Newport (Mon.) Council appointed Мг. ХМ. J. Young, 
of Bristel. as commercial manager of the electricity supply and tram- 
way undertakings, Some of the members supported а proposal to 
appoint Mr. G. В. Sparr, of Walthamstow. but the recommendation 
of the Committee in favour of Mr. Young was adapted Бу IT votes to 5. 
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INSTITUTIONS AND SOCIETIES. 


Birmingham Section of the Institution of Electrical Engineers.— 
As there appears to be seme misapprehension as to what happened 
at the special meeting of Members, Associate Members and Associates 
held at Birmingham on November 22nd last. the Hon. Secretary of 
the Section has sent us a copy of the resolutions passed on that 
occasion. These are as follows :— Proposed. that proposed. new 
article 12. sub-section (d). should be deleted and that sub-section id: of 
article 12 of existing articles should be substituted. Proposed that 
article 14 should read as follows: ©“ Every candidate for election 
or transfer to the class of Associates shall be a person of good education 
who, although not eliuible as а Member or Associate 
Member. їз in the opinion of the Council so connected with 
the applications of electricity that his admission as an Associate 
would in the opinion of the Council conduce to the interests of the 
Institution." (Change indicated by italie letters.) Proposed that 
new article 15 and all reference to Licentiates should be deleted. 
Proposed that new article 15 should read as follows: '' Subserip- 
tions be not raised to existing members of any class, and that sub- 
scriptions of new members of any class joining after July 1. 1912. or 
transferring after July 1, 1913, be according to the new schedule аз 
far as London members are concerned. and at the old rate for members 
living more than 20 miles from the Institution buildings." Proposed 
that in new articles 66 and 69 the clause '* subject to the sanction of 
two extraordinary general meetings " be inserted. Proposed that the 
final decision of the Institution should be taken by a postal vote of 
corporate members in the British Isles on the leading points in the 
proposed new articles of association to which exception has been 
taken. 

Academie des Sciences.— The Hébert prize for physies has been 
awarded to M. Hemsalech for his work on spark spectra ; the Hugues 
prize to M. Ch. Féry for his researches in physics, especially those 
dealing. with the laws of radiation and the measurement of high 
temperatures, and the Gaston Planté prize to M. Paul Janet for his 
rescarches in electricity and magnetism. 

Institute of Metals.— The London meeting of this Institute will be 
held next week at the Institution of Mechanical Engineers, Storey's- 
gate. Westminster. S.W.. commencing on Tuesday, Jan. [6. at 3 p.m.. 
and on Wednesday. Jan. 17. at 10.30 a.m. On the first day of the 
meeting the president (Sir Gerard Muntz. Bart.) will present. the 
report of the council on the work of the Institute during the past 
vear, and other routine business will be transacted. The third 
annual dinner. which will be attended by many distinguished 
scientists and Government officials, will be held the same evening. 
The whole of the business of the second day of the meeting will be 
compressed into a morning. afternoon. and—possibly—an evening 
session, to be held at the Institution of Mechanical Engineers. com- 
mencing at 10.30 a.m.. when the tollowing Papers will be read and 
discussed :—(1) © A Metallographie Hygroscope.” by Prof. Dr. Carl 
A. Е. Benedicks ; (2) “А Study of the Properties of Allovs at High 
Temperatures.” by Dr. G. D. Bengough. М.А. ; (3) Further Experi- 
ments on the Inversion at 470 €. in Copper-Zine Alloys," by Prof. 
Н. С. Н. Carpenter. M.A., Ph.D. ; (4) " The Influence of Oxygen on 
Copper containing Arsenic or Antimony.” by К. H. Greaves ; (5) 
** The Influence of Tin and Lead on the Micro-structure of Brass," by 
F. Johnson. M.Sc. ; (6) * A Contribution to the History of Corrosion : 
the Corrosion of Condenser Tubes by Contact with Electro- Negative 
Substances,” by Arnold Philip. Assoc.R.5.M.. В.е, ; (7) " The 
Nomenclature of Alloys," by Dr. W. Rosenhain, В.А. : (8) “ The 
Behaviour of Certain Alloys when heated in Vacuo," by Prof. T. 
‘Turner, M.Sc. 


EDUCATIONAL NOTICES. 


Northampton Polytechnic Institute, London.—A course of 10 
lectures on ‘ Illuminating Engineering " is to be given at this 
Institute on Tuesday evenings at 7:30 p.m.. commencing Jan. 16. 
Each lecture will be given by a specialist, and will deal with the prin- 
ciples and practical problems of the particular subject. The fees for 
the full course are: Members, 10%. ; non-members, 15s.; or for 
single lectures 2s. 6d. per lecture. Full particulars can be obtained 
at the Polytechnic, ог by letter addressed to the Principal, Dr. В. 
Mullineux Walmsley. | 

The lecture on Jan. 16 will be by Mr. S. D. Chalmers. M.A., on 
** The Nature of Light end Radiation”; that on Jan. 23 by Mr. 
A. C. Jolley, on ** Photemetry and the Measurement of Light " ; and 
that on Jan. 30 by Mr. Е. M. Denton, on “ The Production of Electric 
Light and its Distribution." Leter lectures will deal with the prac- 
tical use of arc lamps and of metallic filament glow lamps. &c. 


—————— 


Battersea Polytechnic.—In the dey college department of this 
polytechnic there are complete courses extending over three or four 
years, and arranged for the engineering degrees of the University of 
London and for the diploma of the polytechnic in electrical engi- 
neering. In the evening classes there are also courses for the London 
University degrees in engineering. &e. Special courses of lectures 
will be given on high-tension transmission, design of a.c. machinery 
and illuminating engineering. Prospectuses from the Secretary. 


ARRANGEMENTS FOR THE WEEK. 


PRIDAY, January 12th (to-day). 
ELectTRo-HARMONIC ЗОСТЕТУ. 
8 p.m. Smoking Concert at the King’s Hall, Holbom Restaurant, 
W.C. 
SATURDAY, January 13th. 
BIRMINGHAM AND District ELECTRIC CLUB. 
г p-m. Meeting at the Colonnade Hotel, New-street, Birmingham. 
Presidential Address by Mr. J. Hill. 
GRADUATES SECTION OF THE NORTH-East Coast INSTITUTION oF 
ENGINEERS AND SHIPBUILDERS. 
£2 p.m. Meeting at the Physical Theatre, Armstrong College. 
Neweastle-on-Tyne. Paper on |“ Wireless Telegraphy for Naval 
Purposes," by Mr. H. C. Stroud. | 
MONDAY, January 15th. 
ASSOCIATION OF CONSULTING ENGINEERS. 
4р.т. Inaugural Meeting at the Institution of Electrical Eng inecrs, 
Victoria Embankment. 


NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 pam. Meeting at Armstrong College, Newcastle. Lecture by 
Мг. W. С. Mountain. | у 

TUESDAY, January 16th. 
INSTITUTE OF METAIS. 

Зр.т. Annual General Meeting at the Institution of Mechanical 
sngineers, Storey's Gate. 

MANCHESTER NECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

(230 р.т. Meeting at the Physical Laboratory, The University, Mah- 
chester. Paperon “ Recent Developments in Turbine Practice" 
by Mr. K. Banmann. 

ILLUMINATING ENGINEERING SOCIETY. 

Spam. Meeting at the Royal Society of Arts, John-street. Adelphi 
W.C. Paper on " Colour Discrimination by Artificial Light.” 
by Mr. T. E. Ritchie. 

Burrisu HOROLOGICAL INSTITUTE. 

S p.m. Meeting at 35, Northanpton-square, Е.С. Paper on 
` Precision Time-Keeping, with Special Reference to the 
Inertia Escapement Now Being Introduced in the * Svnchro- 
nome Astronomical Regulator," by Mr. W. H. Shortt. ` 

WEDNESDAY, January 17th. 
7 INSTITUTE OF METALS. 

10730 a.m. and 3 p.m. Meeting at the Institution of Mechanical 
Engineers, Storey's Gate. A selection of Papers will be read 
and discussed. 

е Royan Мел EOROLOGICAL SOCIETY, 

7:45 pam. Annual General Meeting at the Institution of Civil 
Engineers, Great George-street, Westminster. | 

STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS: 

7:49 pm. Meeting at Vietoria. Embankment, W.C. Paper on 

Central Station Management,” by Mr. А. №. Kingsbury. 
THURSDAY, January 18th. | 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Meeting at Victoria Embankment, W.C. Paper on “ Resi- 

dence Tariffs,” by Mr. A. H. Seabrook. Adjourned discussion. 
FRIDAY, January 19th. 
INSTITUTION OF MECHANICAL ENGINEERS. 

$ p.m. Meeting at Storey's Gate. Paper on © The Evolution and 
Present Development of the Turbine Pump,” by Dr. Edw. 
Hopkinson and Mr. А. Е. L. Chorlton. 


Roya INSTITUTION. 
9р.т. Meeting at Albemarle-street. Discourse on “ Heat 
Problems," by Sir James Dewar, F.R.S. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding—Lieut.-Col. Н. M. Leaf. 
The following orders have been issued for the current week :— 
Monday, January 15th, “А” Company.—Technical Work, Musketry 
Instruction (Standard Tests), 7 to 10 p.m. 
Tuesday, January 1641, '* B" Company.—Technical Work, Musk:;try 
Instruction (Standard Tests), 7 to 10 p.m. 

Thursday, January 18th, °С” Company.— Technical Work, Muskctr; 
Instruction (Standard Test), Lecture by Major Phillips, 7 to 10 p.ra. 
Friday, January 19th, “D” 'ompany.— Technical Work, Musksi-v 
Instruction (Standard Tests), Lecture by Major Phillips, 7 to 10 pou 
Saturday, January 20th.—Head Quarters will be opened for Regimen: il 

busin2ss from 10 a.m. to 12 noon. 
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SOME GENERAL PRINCIPLES INVOLVED IN THE 
ELECTRICAL DRIVING OF ROLLING MILLS.* 


BY C. A. ABLETT, B.SC, 


Summary.—The author describes two devices which have been de- 
s'gned for rendering the employment of flywheels useful on electrically- 
crven rolling mills. The difference between the practical and 

:hooretical results is illustrated. The best arrangement of the motor and 
tivwheel to correspond with the system of power supply employed is 
cealt with, as are also the adaptability of the Пепег system for this pur- 
pose and the comparative advantages of three- phase and direct-current 
icr merchant mill driving. 


The power which is required to drive а rolling mill generally varies 
rapidly between wide limits, while the condition that power shou!d be 
generated cheaply is that the demand made for power on the genera- 
ting plant should be maintained steadily et the full capacity of that 
generating plant. To ensure that the working costs of a rolling mill 
should be low, means must be found for reducing the tluctuations in 
the power required to drive the mill, care being taken in doing this 
that the capital cost of the plant is not unduly inereascd nor is the 
possible output reduced. The variations in power are reduced by 
employing а flywheel in conjunction with the electric motor which is 
used to drive the rolling mill, and by providing some device for re- 
ducing the speed of the motor and fly wheel to enable the flywheel to 
give out some of its storcd energy when the demand for power is 
great, so 2s to reduce the power which has to be furnished by the 
motor. When the demand for power is small the motor will speed up 
tho flywheel, thereby replacing its stored energy ; this increases the 
power w hich the motor hes to supp!y when the d2mend made by the 
mill is small, and therefore reduces the tote! variation in power. In 
making the above genere! observetions, it must be borne in mind 
that the character of the variations in the power which is required to 
drive the rolling mill depends on the type of mill to be driven. 

There ère two possible devices for artificie!ly increasing the fa!l in 
speed of the motor оз the power demanded increases. These are 
commonly spoken of as: (1) The permanent-slip regulator. and (2) the 
automatic-stip regulator. This last term is misleading. because both 
devices perform their functions automatically, the difference between 
them being that with the first the amount of fall in sp2ed or the slip 
steadily increases аз the power increases, while with the latter the fall 
in specd increases suddenly efter a definite power is attained. In the 
case of the direct-current motor the permanent or continuous-s!ip 
regulator consists of an ordinary compound winding provided for ilis 
field-poles, while the automatic or intermittent-slip regulator con- 
sists of а system of rclays which successively short-circuit resistances 
in series with the shunt fie!d winding, thus incressing the fie'd and 
cgusing the speed to fa!l when the power has reached a certain pre- 
dotermined point. 

In the cesc of the three-phasc motor, the continuous-slip regulator 
consists of è resistance, liquid or meta!lic, permanently inserted in the 
rotor circuit, while the intermittent-slip reguletor mzy consist either 
of è liquid resistance, the moving plates of which are controlled by a 
motor relay, so that the pletes are reised and the rotor resistance 
inerezses when the current has reeched a predetermined point, or a 
metallic resistance which has its various sections short-circuited Бу 
г, scries of relays, so arranged that these relays cut the resistence into 
the rotor circuit when the current has reached the predetermined 
limit. 

For the sake of simplicity, it is assumed that the fall in speed of the 
motor or slip below no-load speed is proportiona! to the power which 
the motor is giving. Within the limits of fall in slip of the motor it 
can he assumed that the stored energy given up by the flv wheel is 
proportional to the slip, without involving any large error, therefore. 
the power given bv the flywheel is proportional to the rate of change 
of the slip—that is. to the rate of change of the motor power. It w iN 
thus be seen that if a sudden increase of load is imposed on ‘the motor 

and flywheel by entering a bar between the rolls, and a curve is con- 
тйс showing the inerease of motor power with the time, this 
curve will be logarithmic ; while if the power required by the mill 
suddenly decreases owing to the bar leaving the rolls, the motor power 
decreases : according to г logerithmie curve. The curves showing the 
rise and fell in speed of the motor and fly whee! are also corresponding 
logarithmic curves. After the bar leaves the rolls the power which 
the motor gives while decressing to the value corresponding to the 
friction goes to increase the speed of the flywheel, and so replaces its 
stored energy. Thoso curves are quite aavlogous to those for the 
heating and cooling of electric] machinery. 

The curves in Fig. I are drawn to show the rise and fall of the power 
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of a motor provided with a continuous-slip reguletor and used in con- 
junction with a flywheel, and to show how this variation of power 

changes 2s the respective times of the pass and interval change. It is 
supposed that during each pass 500 н.р. is required to roll the bar and 
100 H.P. to overcome the friction of the mill, so that 2 total of 600 Н.Р. 
is required during the pass, and the power falls to the friction load— 
namely, 100 n.».—during the interval. “ince the energy w hich is 
taken from the fly wheel during the pass is rep!e.ced agein in the in- 
terval between passes, the average power remains tho seme whetever 
weight of Hywheel is used, but the percentage variation of power and 
speed is less with the heavy wheel then with the light whos. When 
the relation of the time of the pass to the time cf the interval is 
changed the averege power naturally changes. the averege leing 
less where the interval is long. and greater where the interve! is short. 
The following table shows how the percentage varistion in power 
changes with different weights of flvwhec! and with vericus dura- 
tions of pass and interval. 


> — д 


| Percentage variation of Power. 


Average —————— ————— — | -— 

——— Power.! 50-ton 25-ton 123-ton 
wheel. wheel. : wheel. 

| Н.Р. jPer cent. Per cent. | Per cent. 

Pass 5 sec., interval 5 see. ...... | 320 142 28.2 | 54:5 

Pass 5 sec., interval 2} sec....... 433 | 11 153 | 300 
Pass 2} sec., interval 5 sec....... | 207 ` 12.6 25:0 ' 48-5 
Pass [д sec., interval 15 sec..... 350 | 418 16:0 126-0 


——— ——M—— — 


- — -——— ———-— 


In this table the percentage varietion is expressed with relation to 
the average power. It is thus possible to obtein variations greeter 


then 100 per cent. The о shows thst the percentsge variation of 
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Fig. 1.—Curves SHOWING VARIATION ОЕ Motor POWER AND SPEED FOR 
50. 25 AND 12} TON FLYWHEELS. Pass, 5 SECONDS: INTERVAL, 
5 SECONDS. 


the power incresses as the weight end consequent!y the stored energy 
of the flv wnos! decreases, but that this incresse is not proportional to 
the decrease of stored energy, but incresses at a slower rate than the 
stored energy d^cress^s. Although for each particular figure the 
everage power rema uns the sume whether a light or 2 heavy tlv wheel 
is employed. & somewhat larger motor wou! 'd he required with the 
light Hywheel than with the hesvy wheel, because the motor size is 
settled by the root meen square current and not by the average cur- 
rent, and where the variation of power is great the root mean square 
e'ue is naturally greater then where the variation is small. 

The following genera! conclusions тау be drawn from these 
curves—namo!y : If the time during which the pss 15315 is short, and 
the interve! is lso short, light flywheels will reduce the percentage 
variation in power to 2 small value, while if the time of passes 13 long, 
and the interve's are also long. heavy tlywhee!s ere required. Where 
the tim» of the interve! is short comp? red with the time of the pass a 
һин tlvwheo! will ens ble the percentage variation of power to b2 kept 
moderate, but if the time of the interval is long compsred with the 
time of the ps tho heavier flywheels must Те uscd. In p:actice 
the question is not so simple beeause the various p 23308 in rolling 
down a bilet to в d-finite section require wdy differing powers, 
while the time of the passes and of the iaterva's a so differ widely. 

Thougn Fig. I serves to illustrste the cond tions of rise and fall of 
power entailed by tho use оРа continuous-slip еши, it does not 
in eny wey represent the conditions obtaining in a rolling mill. In 
any mill the bar is elc ngted in cach pos S9 thet each successive p2ss 

takea in the s2me рг of rolls takes 5 longer time then the previous 
pass. Frequently less draught is ovem in each succecdiag pss then 


wee anes aS ele 


in the previous pass, so that the tendency is for the power diegrem to 
consist in the earlier passes of lerge powers lasting for a short time, 
and for the power gredually to diminish and the time to become 
longer gs the later passes are reached. 

Fig. 2 is an illustretion of a prectice! сезе. being & series of curves 
obtained for а ber mill, and this serves to show the sort of veriation 
of power and specd to be found in prectice. It may be mentioned 
thet the ber mill for which these curves were drawn had two stands 
of rolls, & roughing stand and a finishing st^nd, ead 2s bers mey be in 
both stands ct the seme time, eccount hes to be taken of the power 
required when two pssses come simu!tancous!y. The plein rect- 
angles show the powers required by the posses in the roughing mill. 
the dot-shaded rectangles show the powers required by the pssses in 
the finishing mill, end the sheded rcetangles show the emount by 
which the total power is increased by edding the powers teken by the 
roughing mill p2sses to the powers teken by the finishing mill passes. 
The curved lines show the motor power which reaches 620 H.P. es g 
maximum, although in one cese, where two bars are in the rolls 
together, the mill requires 1,220 н.Р., while the minimum velue is 
295 H.P. Ав the mean horse-power is 424, the percentage variation 
is 76 per cent. If no flywheel were used the percentage veriaticn 
would be 267 per cent. "This practice! examp'e illustrates the benfit 
of the flywheel in & striking menner. 

A type of intermittent-slip reguletor suits b'o for direct-current 
motors, consists of à small motor rc!'zy which sets in operstion ғ 
number of releys which successively connect resistances in p-re!lc! 
with the resistence plzced in series with the shunt fie'd of the motor. 
The field of the motor relay is excited by the main current роззтр 
through the mill motor armature. If the mill motor is sme!! tho 


ин 
а BEBE 
ў P ЕЕГ 
r a» | ГГ, 
M pum Ba 
ЕЕН 
в ип 
HHH B een EERBASNERE 
Г [^ ГГ ТЇЇ 
ны B ERE em pran 
BEBE IM Bag 
TARE m БЕШ 
gaug T Т 
Е aam ie ane 
gums Г SaR 
Г. unm Г] 
2B 7 Г ETT 
c KOP = E 
5 A LL ite 
$ 750) 7 ia 4 
/ 2 
0. $ im 
РИ 
a A 
о - ‘At ; 
г 500 
LU 


20 25 45 
Time in Seconds. 
Fic. 2.—TYPICAL EXAMPLE OF THE VARIATION OF THE POWER AND 
SPEED OF A ROLLING Мил, MOTOR UNDER PRACTICAL CONDITIONS. 


mein current passes through this ће'а, but if the main current is too 
big the fie'd is pleced across г, shunt placed in the mill motor circuit. 
The ermeture of this motor relay is excited by a pressure winding 
which is p'aced acress the mains supplying the mein mill motor. 
The armature is restreined from moving by mezns of g spring, so 
errengcd that when the current in the main circuit exceeds 2 certein 
value, the turning moment of the armeture of the motor relay over- 
balances the spring, so thet the ermeture makes c slight movement. 
This movement of the armature successively mekes contact with г, 
number of fingers, which energise the reloys, which successively con- 
nect resistances in pore!lel with the resistence in the main motor 
shunt fie'd. 

A form of intermittent-slip reguletor 2dopted for use with threz- 
phase motors consists of three liquid resistances with movab!c 
pistes, one p'eccd in exch phase of 1:2 rotor circuit. 
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A motor relev | 


is provided in this case, the winding; of the motor stetor being either ' 


in series with the meins supplying the main mill motor or else sup- 
plied through г, current trensformer. 
is prevented from moving either by a spring or by г, weight slung 
from а bend pessing over г pulley on the motor sheft. When the 
current in the main motor exceeds a certain predetermined velue 
the turning moment given by the motor relsy overbelances either 
the spring or the weights, allowing the ermeture to turn & certein 


amount, thereby reising the pletes in the liquid resistence by means | 


of & belt passing over enother pulley on the motorshaft. The reising 
of these pletes increases the resistance те rotor circuit of the mill 
motor, thereby causing it to fell in speed. 


The rotor of this motor reley . 


! 


' 
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These intermittent regulators come into action when the power 
given by the motor attains & certein value, end when this point is 
reached & very slight increase in power indeed will cause the inter- 
mittent-slip regulator to ect to its fullest extent. Theoretically 
speeking. therefore, the power can be maintzined et its everege value 
with e d:vietion of perhaps less than 1 per cent., so thet the power 
curve is practically a straight line, and does not rise end fell in accord- 
ence with logarithm curves, as is the cese with the continuous-slip 
reguletor. 

Fig. З is dre wn to show the theorctice! bcheviour of the motor and 
flywheel when provided with eutometic-slip reguletor, supposing, 
as іп the cese of Fig. 1, thet 2 power of 500 н.р. is demended for 5 


Curves for 50 


" = 25 


ton Пумнеы thus 
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Fic. 3.—INTERMITTENT УР REGULATOR — l'HEORETICAIL 


ACTION, 
VARIATION OF Motor POWER AND SPEED For 50, 25 and 12! тох 


FLYWHEELS. Pass. 5 SECONDS: INTERVAL. 5 SECONDS. 


seconds, followed by а 5-second interval, end then succeeded by 
enother p:ss demanding 500 H.P. for 5 seconds. Three curves of 
specd ere г!зо shown for flywheel weights of 50 tons, 25 tons and 12} 
tons, frem which it will be seen thet the verietion in specd is propor- 
tione! to the weight of the filvwhee!. The above considersticns of the 
behaviour of the intermittent-slip reguletor are bescd on purely 
theoretical grounds, and on these theoretice! grounds it t ppecrs to be 
en idee] mechcnism compercd with the continuous-s!ip regulator. 
In prectice ono mey sgy thet the great difficulty with the inter- 
mittent-slip rcguletor is thet it is compzretively slow in coming into 
cperetion on eccount of the inertia of the verious moving parts. Such 
slip reguletors often teke from 1 to 2 scconds to come into operation, 
end £s the power demanded from e rolling mill motor increases precti- 
со Чу instantaneously when the rolls bite the bar, the power will rise to 
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PRACTICF. 
VARIATION OF MOTOR POWER AND SPEED FOR 50. 25 and 124 том Fuy- 


Fie. 4.—INTERMITTENT SiP REGULATOR—ACTION. IN 


WHEELS. Pass, 5 SECONDS ; INTERVAL. 5 SECONDS. 


its mo. ximum velue before the intermittent-sip гораблог can come 
into «poration. Thus, instezd of reducing the power to the mean 
углах, оз would eppeer to be the ection of the zutomatic-slip regu- 
letor from theoretical considerations, it ectuz!ly is the means of pro- 
ducing very bed peeks indecd. Fig. 4 illustretes the przctice! opera- 
ticn cf the intermittent-slip regulctor under the ssme conditions аз 
shown in Fig. 3, which is drewn from thooretic^! considerations, and 
serves to show how the intermittent-slip regulctor cen allow the 
power given by the motor to rise to the moximum velue that is 
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«demanded by the rolls. thereby prcdueing very bed peeks. In meny 
cases, particularly thet of the earlier posses of è roughing mill, which 
is roughing down billets in order to fecd an ordinary merchant mill, 
the passes ere of much shorter duration than the 5 seconds shown in 
Fig. 4. and mev eesilv be of less then I second duration. In such è 
‘ease the intermittent-slip regulator would be absolutely useless, end 
unless a very lerge motor were provided the circuit-bree ker would be 
continually coming out. 

The choice of the power of a rolling mill motor end of the weight 
of the flv wheel used in conjunction with И. so as to obtain thet relz- 
tion bet ween motor power and weight of flywheel thet will reduce the 
cost of power to a minimum, depends on whether power is being 
generated in а power house in the works, or whether power is being 
purchased from outside; and in the letter case there sre verious 
systems of charging for power which meterielly affect the most 
favourable proportions between motor end fly wheel to be edopted. 
"ome typical cases showing how the svstem of payment affects these 
proportions will be considered. Attention must also be celled to the 
‘case where there are а number of rolling mills in one works, all of 
which are doing somewhet similar work, and which will usually ell be 
working together. Here the probability is greatly in favour of the 
Variations in the power teken by the various rolling mill motors 
balancing one another, so that the total power required remains et a 
fairly constent. value, even although flywheels of quite mcderate 
weight are uscd with the mill motors. 


1. Power Generated within. Works.—In this case the power to be 
supplied by the power station should be kept as constant 2s possible. 
If there are only one or two rolling mill motors and 2 considerable 
amount of smell mechinery of which the power demand will keep 
fairly constant, the rolling mill motors will tend to ceuse considere, ble 
fluctuations of power, end to ensure thet power is being genere ted 
cheaply in the power station these fluctuations must be reduced es 
far as possible by using heavy flywheels with the mill motors, and by 
arranging the slip regulators so es to allow as much fell in speed gs is 
consistent with obtvining the output from the mills, so thet as much 
of the stored energy of the flywheels 2s possible may be aveileble for 
reducing Huctuetions in the power. There is 2 definite economic 
limit to the weight which mey be adopted for the flv wheels beezsuse 
increase in the weight inereeses both the frictional losses and the 
capital charges on the plent, end ә point will be reached where the 
increase in running costs due to these frictions! losses and increased 
capital cherges will balance the saving effected by running the 
generating plent at constant losd. И, on the other hand, there are а 
large number of rolling mills, 211 of which are likely to be working 
simulteneously, it would be advantageous under certain conditions 
to procecd to the other extreme and to reduce the Нум Нез! weight, 
relving on the natural balancing effect to keep the load constant. 
Theoretically it wou'd be possible to dispense with flywheels alto- 
gether. but this would require that the size of the driving motors 
shou'd he сопкі гегу ineresscd, end it моша be found cheeper 
to install à mederate size motor with a mcderate weight of flywheel 
rather than 2 Jerge motor and no flywheel at all. This reduction in 
the weight of the flvwheels would reduce the сори charges on the 


plant. end by reducing the frictional losses would reduce the tot! 
power required. 

2. Power Purchased from а Supply Authority on the Maximum 
Demand System where Instantancous Peaks are Registered.—This case 
is similar to the above, аз means must be adopted for keeping the 
power as negr to the average value as precticable. The following 
example will show the saving to be effected by keeping the power to 
the averege value. At a certain works where a small mill is being 
driven, the maximum instenteneous demand is «bout 260 kw., while 
the averege number of units taken per month is ebout 25.600. Pav- 
ment is made reckoning the maximum demend over 75 hours per 
month at 14. per unit end the remeinder of the power et то of Id. 
perunit. The total cost of power therefore works out at £01 3s. 4d. рег 
month. И, however, the power during the working hours was re- 
duced to the averege—that is to say, to 53 kw.—payment would be 
made for 53 x 75 units at Id. per unit and for 21,600 units at ү; of Id. 
per unit, so that the cost of power per month wou'd be £52. 123. If. 
therefore, it were possible to keep the power et the averoge value, a 
saving of £38 lls. 4d. per month would be made, or £462 165. per 
annum. While this case is rather an extreme case, it shows thet if a 
suitably heavy flywheel and 2 slip regulator were installed to reduce 
the power to the average. г very lerge seving would be made efter 
paying the cepit»! charges on this flywheel, &c. 


3. Power Purchased from a Supply Authority ata Flat Rate for the 
Number of Units Consumed.—In this case a)! friction losses should Бе 
kept 2s low as possible in order to reduce the total number of units 
consumed, while there is no object in attempting to prevent veriations 
in the power. 
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4. Power Purchased from a Supply Authority on the Maximum Dr- 
mand Syst: m where Peaks of Several Minutes Duration Only are taken 
Account of.—This system of charging is much in fevour with the 
verious supply authorities. end the remerk mede with regerd to csse 
sepply to this esse elso. The verietions in power required by most 
rolling mill motors ère verv repid, end the peeks lèst for à matter of 
è few seconds only. so thet thev will not be registered by the mexi- 
mum demend indicetor. Care should be taken thet the hourly out- 
put of the mill is kept 2s Могу es possible. for if the mill were 
worked тору for еп hour or two and then there wes г long weit for 
billets to heat in the furnace, or for some other ceuse, this pericd of 
ор rolling would be found to affect the cost of power very ed- 
versely. 

In the preceding sections of this Paper, reference has been mede 
to the necessity for a mill motor, when used in conjunction with a 
flv wheel, to fall in speed when the power demand is large, so as to 
enable the flywheel to give up some of its stored energy, and attention- 
hes been drawn to the fact that this causes a diminution in the ton 
пере which the mill can roll. The speed of a rolling mill is settled by 
the first passes in the roughing rolls, because in these passes the billet 
is very short, and if it is thrown out at a high speed it becomes very 
difficult for the men to catch it. During these passes, while the actual 
power taken may be large, the time of the pass is short, so that the 
«mount of energy consumed is comp2ratively small and the flywhee! 
does not have to give up much stored energy, and so the speed of 
the mill is maintained practically at full speed. In the letter passes 
where the ber hes become elongated to a considerable length, the 
time taken by the pass is considerable—half а minute ог вол 
while the power may not be very great the amount. of energv con- 
sumed is considerable, and the fly wheel will have to vary consider- 
ebly in speed to give up the necessery amount of stored energy. In 
these lest pesses, where high speed is most desirable to get the Бог 
through the rolls quickly on account of its great length, the speed of 
the motor hes fellen to the lowest limit, and this esuses the reduc- 
tion of the tonnege which it is possible to roll. The reduction of 
tonnege due to this cause is more merked where the mill is engine 
driven then where it is motor-driven. To overcome this difficu'tv 
several steel works heve edopted the Igner system for driving lerge 
three-high mills—thet is to say. the seme type of electrics! plant is 
used which is generally employed for driving reversing rolling mills. 
The capitel cost of the electrice! plent for the I'gner svstem of 
driving is considerably more then that of a plein motor and Aywheel, 
but гв the cost of the electrica! plant is small in comparison with that 
of the mill and its verious &eccessories, the use of the Ilgner system for 
driving such 2 three-high mill may not тегоазе the tote! capital cost 
of the plent much. As this increzse in ew pital cost enables a much 
larger output to be obtained, the use of the Hgner system in such a 
case chee pens the cost of production by reducing the e:spital charges 
per ton rolled. ‘Phe use of the IHgner system incre2sss the losses of 
power taking plece in the electrica! machines per dev, because there 
are the electrice! losses in the motor end the generator of the motor- 
generator set to be considered as well 2s those in the mill motor itself. 
but as а lerger tonnege is being rolled in tlie dey. end the bars are 
rolled so rapidly thet they have not time to cool much. the units of 
electricity per ton rolled may be sctuslly decreased in spite of this 
additione! loss of power which is introduced. Whore the Igner 
system is adopted, it is ^J ways possible to use the mill es 2 reversing 
mill if a section hes to be rolled which is difficu!t to menege in 2 three- 
high mill. 


The roughing rolls of г morch»nt mill shou'd be run et the highest 
speed at which it is found practice ble for the men to catch the com- 
peretively short billet, end as in most esses about the seme size of 
billet is being rolled the speed should remain constent. The tinishing 
rolls, on the contrary, should be espable of running at 2 lerge number 
of different speeds eccording to the зере and weight of section being 
rolled. The ides! drive, therefore, is to provide & constant-speed 
motor for the roughing mill and ә sepsrate variable-speed motor for 
the finishing mill, end when this is done the roughing mill is usu Шу 
placed in tandem with the finishing mill. Where the power avails ble 
is direct current, this arrangement presents no difficulty, but where 
three-phase current must be used, the means of providing è veric.)'c- 
speed drive for the finishing mill needs some consideration. The 
simplest arrangement would be to provide ап ordinary three-phase 
motor and to reduce its speed when required by inserting resistances 
in the rotor circuit. This entails such è large waste of power in the 
resistances when the lower speeds are required thet the arrengement 
is not practicable commercially. In addition, when the power 
diminishes in the interval between pzsses or in the interve! between 
the finishing of one billet and entering the next, the speed tend: to 
increase up to the maximum speed, so thet when the next billet is 
entered, it is very difficult to handle the materia!. Another arreng?- 
ment which can only be used where 2 rope drive can be employed 13 
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to provide an ordinary three-phase motor having three ropo pulleys | 


of different sizes on its shaft, and to change the ropes from one элеу 
to another when different speeds are required for tho mill. To 
enab'e this to be done the motor bedplete has to be med? to slide in 
two directions, so that any one of the three риПеуз стл be brought 
opposite the main rope pulley which is coup'ed to the mill, sand so that 
the motor can be slid away from this pulley in order t» tighten thc 
ropes. This arrangement only enab!es thre» possibic speeds to be 
obtained, which is insufficient to meet most requirements, end it hes 
also proved itself to be very wasteful in power, and on this account it 
cannot be considered where economy is any object. 

Another arrangement which is much more satisfactory is to convert 
the three-phase current to direct current, and then to provide a direct- 
current rolling mill motor, so that the specd eon be varied to any 
required speed in order to suit all conditions without wasting any 
power, and with the exception of that variation in speed which is 
necessary to enable the fly wheel to give up and regain part of its 
stored energy the speed remains constant at the required value. As 
the three-phase current must be converted to direct current, a trans- 
former and а rotary converter would be needed for this purpose, so 
that the capital cost of the plant is increased, спа there is a certain 
loss of power in converting from three-phzs2 current to direct current. 
This loss of power in conversion, however, is very small compercd 
with the losses of power in the two arrangements mentioned above, 
while the extra capital cost is fully justiticd bv this saving in powcr. 

A still more economical arrangement for obtaining variable speed 
hes been adopted for three merchant mi!!s in this country. This 
consists of emploving а three-phase motor direct coupled to e direct- 
current motor fo: driving tho тї]. А rotary ccnverter is connected to 
the rotor circuit of the three-phase motor, во that when the set is run 
at reduced speed the power which wou!d otherwise be wasted in re- 
sistances in the rotor circuit is converted bv tho rotzry converter from 
three-phase to direct current, and then used usefully to supply the 
direct-current motor. Comparing this scheme with that of convert- 
ing all the three-phase power to direct current and instelling a direct- 
current rolling mill motor, it should be pointed out that in this latter 
scheme the rotary converter znd the direct-current motor do not 
have to deal with the entire power, but with a power proportional! 
to the amount that the main three-phase motor is running below 
synchronous speed. The conversion losses are therefore reckoned 
on à fraction of the power, and not of the entire power, so that the 
arrangement is such mcre efficient. Further, the rotary converter 
and the direct-current motor are proportioned for a fraction of the 
power instead of the whole power, so that they can be sma!l machines. 
The arrangement therefore is cheaper in capite! cost. With this 
arrangement the direct-current motor is provided with а compound 
winding to act as а continuous-slip regulator, and the combination 
behaves like ап ordinary compound-wound direct-current motor, 
the speed being varied by altering the resistance of the shunt fie!d 
circuit of the direct-current motor, while with the exception of that 
variation in speed necessary to enable the fly wheel to give up and re- 
gain part of its stored energy, the mill motor set runs at the required 
specd, and does not give trouble by attempting to increase in speed 
up to the maximum speed between the passes. (Generally speaking 
where there is a choice between direct current or three-ph*se for 
driving & mill for which variable speed is desirable and there is little 
or no difference in the cost of current, the edoption of direct current 
will be found the most economical. 

Particular care shou'd be taken to reduce as much as possible the 
friction losses, or other such losses which have a constant steady va'uo 
independent of the power which the rolling mill may be giving. 
because, generally spcaking, the powor taken by а motor driving а, 
rolling mill varies between wide limits, so that the average power 
taken is very much less than the rated output of the motor, and алу 
losses such as those due to friction which go on continuously verv con- 
siderably increase the number of units of clectricity used in а given 


time. 


DUDDELL-MATHER WATTMETERS FOR MEASURING 
DIELECTRIC LOSSES AT 30,000 VOLTS. 


The increesing use of underground cables for long-distance extra 
high-tension transmission brings the question of dielectrie losses 
again into prominence, and makes the measurement of such losses 
of considerable importance. Makers undertaking the manufacture 
of extra high-tension cables must be able to determine the losses 
with fair accuracy in order to give the guarantees required by 
purchasers. i 

During the past summer two wattmeters for testing cables ct 
30,000 volts have been supp'icd by Mr. R. W. Paul to a well-known 
Continenta! firm, and a short description may be of interest. .» The 
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current capacities of the instruments were 5 end 50 amperes respec- 
tively, so that tests on long lengths of cable must have been contem- 
plated, for a current of 50 amperes at 30,000 volts 50 periods means 
г capacity of over 5 mfd., supposing the wave-form sinusoid и. 

One of the chief difficulties in measuring dielectric losses in cables 
“rises from the low power factor of gocd cables, which is of the order 
0-02 to 0-03. То measure power by the simp'c wattmeter method 
under these conditions, instruments having very large overload 
czpacity and high sensibility are necessery. The рода -Mather 


Fic. 1. 


wattmeter possesses these features in a marked degree, and this, we 
presume, is one of the reasons why the equipment was purchased in 
this country. г 

The instrument is of the “ Zero ` dynamometer type. end, as used 
on ordinary circuits, has been previous!y referred to in this journal 
(see Vol. LI., p. 999), so it will suffice now to indicate its main 
[»atures. These are :— 

1. An entire absence of unlaminzted meta! in proximity to the 
moving coils, in which eddy currents might be induced. 

2. Current coils of fine insulatcd wire stranded together gnd sub- 
divided into 10 equa! sections. | 


Fia. 2. 


3. Astatic pressure coils of low inductance capable of carrying 
continuously 12 times the current necessary to give & full deflection 
(360 deg.) with unity power factor. | 

А plug board is provided on which the sections of the current coils 
mzy be connected in series or роге! or series-p2rallel, thus giving 
г, Wide range of current. For exemple, with а 50-ampere instrument 
а full deflection c2n be obtained by currents from $ ampere to 50. 
amperes by suitably orrenging tho sections of the current coils and 
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the resistance of the pressure circuit. The plug board is seen at 
PB, Fig. 1, whilst the wattmeter itself is shown at W. Flexible well- 
stranded wires bunched together at f connect the ри board to the 
instrument. 

The added resistance in the pressure circuit consists of Duddell- 
Mather anti-capacity non-inductive gauze, by means of which the 
current in the pressure circuit is kept in phase with the voltage on 
the circuit, a matter of great imporance when dynamometer watt- 
meters are used in circuits of very low power factor. A set of these 
resistances renders the instrument suitable for a wide range of 
pressures, 

When a wattmeter is used on very high pressure circuits, such as 
30.000 volts, electrostatic attractions and repulsions become appreci- 
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able, so precautions must be taken to screen the instrument from 
Such disturbing forces and also to ensure safety of the experimenter 
from shock. "These desiderata are secured by enclosing the watt- 
meter and plug board in а wooden box, B, Fig. 2, lined with thin foil 
in electrical connection with the supply side of the instrument, thus 
forming a Faraday cage, as indicated in Fig. 3, and by supporting 
this box on long porcelain insulators inside a large case with giass 
sides and top. as seen in Figs. 1 and 2. There is a clear space of 8 in. 
between the box and the outer case. Windows (marked w in Fig. 2) 
in the inner box are provided, through which the pointer and index 
тау be observed. 


Fic. 4 


The torsion head is operated from the outside of the case by а 
milled head, m (Figs. 1 and 2), on an ebonite rod, r, some 10 in. long. 
This rod passes through a brass bush in the top of the case, which is 
earthed when the instrument is in use. The lower end of the rod 
turns an ebonite pinion, which gears into а wheel cut on the ebonite 
torsion head. From these particulars it will be understood that 
there is little risk of shock in using the instrument, and that the 
moving portions are effectively screened from electrostatic forces. 

At the right-hand end of the outer case there are bell-mouthed 
holes in а wooden block, through which heavily insulated cables are 
led to and from the plug board, whilst at the left-hand end a sliding 
door, d, gives access to the clamping head seen at c, Fig. 1. 


л. ———————ÁráÓ X T—————Á————ÁÓ——— 


The non-inductive resistances used in series with the pressure 
coils of each wattmeter have a total resistance of 300,000 ohms, and 
will carry ,', ampere. They are contained in two galvanised iron 
tanks filled with oil, the interior construction being shown in Fig. 4. 

The anti-capacity gauze* gg is carried on porcelain rods, pp, 
supported by a framework from the lid U of the tank. Connection 
with the gauze is made by metal rods passing through long porcelain 
insulators, PP, projecting well above the cover. whilst the lower 
ends dip into the oil when placed in the tank. There is a minimum 
distance of about 6 т. between any live metal end the sides of the 
tank in order that the tank may be earthed, whilst the gauze is con- 
nected with the 30,000-volt supply. 

Before being despatched both the wattmeters and the resistances 
were tested at the National Physical Laboratory, at pressures con- 
siderably in excess of the working voltage, with satisfactory results. 
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THE ELECTRICAL ENGINEERING LABORATORY AT 
THE HERIOT-WATT COLLEGE, EDINBURGH.! 


BY PROF. F. G. BAILY, M.A., F.R.S.E. 
(Concl»d«d. from pags 518.) 


For alternate-current working both single and ployphase appliances 
are necessary. The supply of current is required at a large range of 
voltage and frequency. То maintain some standard co-ordination 
all machines are arranged to be under normal conditions of magnetisa- 
tion, with a pressure of 10 volts per period, this applying to star con- 
nections in 3-phase machines and the primaries of transformers. 
Frequency variation without change of magnetisation is obtained on 
the speed of the direct-current driving motors, and change of mag- 
netisation is performed on the exciting circuits of the alternators. 
This runs proportionally through all the fed machines. The usual 
upper limit of voltage is 600 at 60 periods, and I prefer working at 300 
volts 30 periods, though one single-phase machine will give 1,000 
volts at 100 periods for testing purposes. А not unimportant reason 
for fixing the voltage at 300 and over is found when the conditions of 
actual experiment are examined. If the power employed is not to be 
small, either pressure or current must increase, and it is very incon- 
venient to carry out complex temporary wiring with cables for 100 or 
200 amperes. Also a low voltage increases the errors in the watt- 
meters, and if а large range of voltage is required when the upper 
limit is low both wattmeters and voltmeters become unsatisfactory. 
This may appear a small point, but in the actual operation of a labora- 
tory and the lay-out of apparatus for a varied course its influence 
really becomes considerable. The direct-current driving motors can 
be supplied with any voltage from 460 downwards, so that a con- 
tinuous range of frequency is available. 

The room has the same area as that for direct-current machinery, 
but is longer and narrower. The working machines are in two rows, 
dynamos and rotary along one side, and motors on slotted rails on the 
other, but a third line of rails down the centre is used for extra mac- 
hines, so that driving motors or load dynamos can be belted to the 
machines on the main lines. One corner of the room is used for test- 
ing instruments, samples of iron, or other small experiments, but if 
more machines are added this work will be moved‘ to the present 
museum across the passage. Forthis reason the concrete beds have 
been carried through to this place. 

There are three a!ternators—two of 30 kw., which are similar ma- 
chines, except that one has a solid field magnet and the other a lami- 
nated magnet for showing armature disturbances undamped by eddy 
currents. It has damping grids in the pole-shoes which can be dis- 
connected. Both have slip-rings connected to terminals on the mag- 
net for search coils. The armatures are wave-wound, and a search 
coil is wound in one wave in each phase for measuring the magnetic 
field. The three phase are brought to six terminals on a board for 
connection in various combinations, star or mesh, single-phase with 
a winding of one-third, two thirds or three-thirds of the pole-face, or 
by splitting a phase 2-phase currents can be obtained. The wave- 
form is very closely a sine curve when two-thirds of the windings are 
used, or when star connected for 3-phase supply, but the one-third 
winding gives & flat-topped shape, containing the third and fifth 
harmonics. 

The two machines are connected, one at each end, to a 55 H.P. 
motor, one through a flange coupling, the other through а Ravens- 
worth magnetic clutch. By means of this clutch the machine can be 
released at full speed for determining losses by the slowing-down 


* The gauze is like a ribbon some 7 in. wide, having silk as warp en | 
wire as woof. 
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method, and the clutoh permits of mechanically coupling the machines 
with any required phase difference. When connected in роге Пе] the 
effecta of circulating currents round the two armatures can thus be 
studied under known conditions. Also two currents of any required 
phase difference can be produced for experimental work. 

The distribution of current in the alternating-current laboratory 
requires great flexibility, since machines in different parts of the room 
require to be connected together. There is a single-cord switchboard 
for supplying direct current to exciting circuits and direct-current 
motors, and for connecting the room to other rooms. But all alter- 
nating-current transmission about the room is independent of the 
switchboard. Down the line of generators there is a long row of 
switchboards, any of which may require linking up. The opposite 
wall contains motors, and one end wa! ltransformers, current balancer 
and standard voltmeter. For this purpose six bare copper rods, іп. 
in diameter, are carried on brackets at a height of 6 ft. 6 in. the whole 
way down the room above the dynamo boards. They are divided up 
by section fuses, so that the length can be cut up into four separate 
sections. From the terminals of the switchboards flexible connectors 
with brass clamping ends connect to the rods, so that any alternator 
can connect to any resistance or to any other machine. In fact, the 
bare rods form a continuous termina! board. The six rods continue 
to the main switchboard, where they are represented by termina!s on 
the slate (ав supply terminels), and three of them pass right round the 
room as insulated cables to the other end, finishing in termina!s which 
have flexible connections to any of the six rods. In two places these 
three cables have section fuses, end at intervals there are termina!s 
attached for tapping off the current. It was not thought necessary 
to use copper rods all round, though it mey be that it will be better 
eventually. A useful circuit is one that can be inserted in the excit- 
ing circuit of any alternator, and at places along its length the regu- 
lating resistance of the alternator can be connected. Thus the volt- 
age сои be controlled «t the operating bench of transformer or other 
appliance. Finally. as demands for connections are unlimited, three 
steel wires are run at a height of 7 ft. 6 in. down the room, one above 
each line of rails, for dropping flexible wires and cerrying them over- 
head on hooks fixed at interva!s. 

The method originally used et the Board of Trade end adopted by 
the Natione! Physice! Laboratory for mezsuring an alternating diff- 
erence of potential is used, that of a Kelvin multicellular voltmeter, 
and telescope or spot of light. I have practically copied the arrange- 
ment et the Netione! Physic! Laboratory. 

For testing the eccelereting torque of motors a heavy flywheel is 
used, ЗН. in diam. and 6 in. thick, mede of mi'd steel boiler plates 
riveted through. It weighs 154 ewt., end at a speed of 1.000 revs. 
per min. contains 4.700 ft.-tons of energy, or as much 23 г, 10-ton car 
running at 15 miles per hour. The motor is coup'ed direct on to the 
end, and the wheel can be accelerated comforteb!y up to 1,000 revs. 
per min. It takes severa! minutes for a motor of 5 or 6 н.р. to take 
this up to speed, and very good readings of speed сап be obtained 
from which acceleretion and torque can be ca!culated. 
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Transformers.—' Transformers are—three of 10 kw. core type made | 


similar for 3-phase combinations, with the coil of both primary and 
secondary brought out to a connecting board for various combine- 
tions, perallel, series or variable number of turns. They ere carried 
on wheels for easy transport. Normally they stand under a special 
bench with their connecting boerds towerds the room, and cables from 
the switchboards above come down behind the bench to the termina!s. 
A hinged wire guard hangs down in front of the transformers to pre- 
vent an incautious knee from coming against the live terminals. 

For the most part wire spire!s supported on зта! insulators set on 
large teak-wood frames zre found to be the most convenient for 1024 
resistances. The frames are 4 ft. 6 т. high and as Jong 23 is required, 
with a centra! horizonta! bar and vertica! bara at about 6 ft. distance. 
The insulators are fixed on the top, midd!e end bottom, so that the 
spirels hang vertically, end are supported in the middle. The frames 
are fixed against the wall on to the upper pair of strap3, and are thus 
prevented from twisting under the pull end weight of the spirals. They 
are divided into sections of increasing current capscity, say 3, 6, 12, 
24 amperes, ezch resistence taking thet current when the full voltage 
for the frame is applied. 

A large water resistance is being constructed for testing machines 
down to very low excitation. The water resistance consists of three 
tanks (for 3-phese work) placed in в pit under the floor. There is no 
great advantage in the pit, but it kecp3 the floor c'ear, and as much 
of the floor was broken up with pits when the room was taken over. 
The cost of making this pit was smell. Another reason for p'zcing 
this under the floor is that a water resistance is not without danger in 
respect of shocks, which might be severe with a pressure of some 400 


alternating volts. To fence it in would have occupied still more floor 


space, and a place underground seemed to be the most simp'c solution. 
The tanks are long and narrow, with electrodes of coppor pete at each 
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end. Опе is fixed to the end and the other is hung from a wheel 

which runs on a bar fixed above the tank from end toend. The plate 

is scalloped at the sides to allow the liquid to pass as it moves. An 

endless cord is attached to the axle of the wheel, passing round flanged 

pulleys at each end on vertical axles, and a spindle and hand-wheel 

which can be removed, passes through the floor to actuate the wheel 

and cord. The cord passes twice round the driving pulley to obtain a 

good grip without excessive tightness. Thus the plate can be moved 

from one end to the other until the resistance is reduced to practically 

zero. The simplest arrangement for operating would certainly be to 
move all three plates together, but owing to possible irregularities of 
resistance this is not feasible. If one of the tubs had a slightly lower 
resistance, it would take a larger current, which would increase ita 
temperature and still further reduce its resistance. Hence indepen- 
dent control is required. At the same time, the plates will always be 
nearly in line, and the connecting strap, while flexible, need onlv per- 
mit a short range of individual movement. The terminals being all 
on the fixed plates, no long flexible connections are required or any 
device for bringing current to the moving plates. "The resistances are 
always intended to be used in star connection for 3-phase, or in series 
for single phasc, one being idle. Cooling tubes are not effective if 
much heat is to be removed rapidly, апа after consideration I decided 
to meke the tubs large enough to stand an ordinary test run on their 
own capacity for hest. The pit is connected to a drain, and the tanks 
can be emptied for cleaning out by drain cocks leading into a collec- 
ing pipe at the bottom. By leaving the cocks open end closing one on 
the collecting pipe, the level and the strength of the solution in the 
tanks can be equalised. 

The test room is a plain square room looking north and fronted by a 
back lane with no traffic. and three of the walls are З ft. thick. It is 
therefore excellently suited for careful work. At one sido is 2 large 
chimney fluc, which will allow of electric furnace or large electro-che- 
mica] experiments being performed. Asma!) room leeding off is fitted 
with а chemica! bench, draft cupboard. and chemica! equipment for 
any work requiring them, and it is screened for developing photo- 
graphs. An equipment of standards has been 1214 down, including a 
large range of standard resistances, one of Clark Fisher's compensat- 
ing potentiometers, an Oertling balance, witha variety of the ordinary 
electrical apparatus for experimenta! work. Also the equipment of 
the Physica! Department can be borrowed to supply deficiencies. 

The ga!vanometers are mounted overhead with scale just above the 
bench height; and as the mounting is very cheep and satisfactory a 
slab of slate is supported by wooden brackets on two wooden straps, 
which атс screwed to the wocd straps round the walls with rubber 
washers between. Over the galvanometer is a light wooden box with 
a shutter which opens for use. The ga!'vanometer in consequence 
does not need dusting, and is very rarely moved or touched. The 
reflector is a strip of thin-looking glass fixed to a strip of wood which 
is he'd out by aluminium strips festened by screws to the reflector 
strip and by butterfly nuts to studs in the slate s'ab. The aluminium 
and wood afford an excellent friction grip. To vary the distance of 
the mirror the aluminium strips have severa! holes, which were con- 
sidered batter than slots, as there is no risk of the glass not being 
paralle! to the wall. Thelamp and scale are supported оп a centra! strip 
of wood screwed to the straps. The scale is à paper one laid on a strip 
of wood, with a strip of glass over it held by metal caps at the ends. 
The scale can be turned round from the horizonte! to suit the obser- 
ver. The lamp is a 4-volt metal filament lamp with a crinkled wire. 
It is set gt one end of the brass tube, and at the other is à compound 
lens of 6} т. focal length in a short sliding tube. The lamp filament 
is focussed on the galvanometer mirror, end the lens face is focussed 
on the scale. I use, instead of the hair line or scratch, a half-circle 
screen with a smooth chisel edge along the diameter which fits as a 
cap over the lens tube and can be removed for с!езпїпд the lens. 
This gives а he!f-circle of light with a very sharp straight edge. so that 
it is quite possible to enlarge with a megnifying gloss and to read to 
fifths of a millimetre with comfort. The whole tube slides in another, 
held out at an angle by а bracket which can be adjusted bv a couple 
of screws. The lenses are those used in cheep cameras, and, while 
costing only 3s. 6d., are immensely superior to the single convex lens. 
The light is во good that for all ordinary work plenty of illumination 
can be used on the apparatus. This is largely due to the crinkled 
filament, as a greater length of it can be brought on to the galvano- 
meter mirror. | 

I am arranging a new shunt box for the galvanometer, which will 
be fixed below the slate s!gb on the centra! strip of the frame, and en- 
closed, except for a hand'e, во as to keep it at the same temperature 
аз the galvanometer. Connections will be made entirely of copper 
down to the galvanometer key and the termina's on the wall 
below, to avoid the trouble of thermo-electric currents. Some of 
these details, however, have not yet been worked out, and a descrip- 
tion would be premature. Each bench has a pendant lamp over і, 
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and а posr switch hangs down to operate the lamp. It is thus easy to 
switch the lamp ой for reading the spot, and on for reading figures on 
the app2ratus, though usually a moderate light is suitable for both. 
Benches are arranged round two walls for genera! work, and these 
have leads to the switchboard in the room. Моше have two pairs of 
leads, end one has a triplet for 3-phase supply, and a second pair for 
controlling speed or voltage of tha alternator, while a third pair fur- 
ther along the bench ean be used if both are to be controlled. The 
slate of the switchboard contains the eight lexds to the main battery. 
with heavy connections to the largest cells. It hes 2150 a 23-termins! 
connection to the testing battery of 240 volts. 10 1-се and 11 10-cell 
steps. with an extre termina! required for allowing the use of one helf 
of the batterv. when the other half is cherging. There are also 10 
leads, two pairs and two triplets, to the alternating-current room. 
This is perhe ps ап excessive amount, but as it is only just through the 
wall the cost was immaterial. The leads to the benches and the 
chemical! room come to the flexible cords through fuses at the side of 
the board. 

This room is intentionally fitted out for refined work. and though 
for use by third vear students as well as for research and standardis- 
ing.it is not intended to teach the use of individus! pieces of apparatus. 
but rether to present accurate motheds with rez! occurz;cy. The gal- 
vanometers, for instance, are placed where their construction c2nnot 
be examined, and adjustment is not required. Withall the individual 
parts students are already familiar from practice in the Physical La- 
boratory. where things are arranged differently, and 1 have thought 
it desirable for them to have also more experience of an equipment 
designed for convenience and powerful investigation or гор perfor- 
ance of some commercial test. 

While on the subject of instruments I desire to make some remarks 
on the apparatus recently purchased. The resistances and resist mee 
boxes have proved of exceptional merit. Not only is the agreement 
between the standards and the expensive bridge ex sect almost to the 
limit of identification, but several cheaper boxes and single resistances 
have considerably execeded the guaranteed accuracy. This is highly 
satisfactory, and Г mention it because the other kind of apparatus of 
which several examples have been obtained—ge!vanometers—have 
been most disappointing. As excemp!es were obtained from five 
makers, т all cases their best qua!itv, Lam entitled to make a genera! 
complaint without mentioning ne mes. Tho design in one respect. or 
another is characterised by error or inconveniences which argue a lack 
of knowledge of the habitus] use of the instrument. For exemple, 
one galvznometer is accessible only at the back, and as these instru- 
ments are usually placed against а wall, it is necessary to shift the in- 
strument to find out if the adjustment is out of order. In enother it 
was quite impossible to examine the coil when in position, as the cover 
carried the whole coil support. Г should add that since the purchase 
of this one the makers have altered the design, so that tho cover can 
be completely removed. One meker wes using copper with a mag- 
netic constituent, which gave a shift of zero of 7 per cent. according as 
the deflection was to the right or the left. Two of them used methods 
of insulation in which barely ; 3., In. surface of rough ebonite was con- 
sidered satisfactory, and a third did not insulate from the case at all. 
and trusted to ebonite feet. which means that one dare not touch the 
galvanometer unless the battery is cut off at both poles, and the dust 
and sunlight have free access to the insulating material. In again 
another the windows of the case all dropped out аз soon аз they were 
touched for dusting. They had been stuck on with seccotine ! 


In one a quartz fibre was supposed to be used of a size which had a 
breaking strain slightly less then the weight of the parts suspended. 
Needless to say, the actual fibre was three times as thick and conse- 
quently exerted 80 times the controlling force. The actuel fibre spoilt 
the galvanometer for its ostensible sentiveness. 

The most absurd blunder was that of an instrument to read over a 
definite range and angle. The correct range had been most carefully 
adjusted, but the window was so restricted that the beam of light was 
cut off through the first and last quarters. 

There seems a mania for making galvanometers of the highest sensi- 
bility small and elegant, regardless of accessibility, as if they were 
portable instruments or drawing-room ornaments ; or else some small 
economy of manufacture is introduced with no regard to its evil effects 
on the galvanometer as a scientific instrument. 


Absolutely none of these instruments were of special design to un- 
usual requirements. They were all taken straight out of catalogues. 
Hence I really think that some dissatisfaction is permissible after all 
these vears of experience, and that our instrument makers should 
“Фак a tou-cht and mend " in this particular line. I believe that 
Mr. Sullivan's well-known galvanometers are almost the only ones I 
have bought in recent years that are thoroughly convenient and pleas- 
ant touse. They are roomy, visible and accessible, and though they 
are, or were, expensive, many of their good points could be obtained 
at a trifling cost. 
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While discussing galvanometers I should like to raise the question 
why galvanometers which are used as direct-resding voltmeters, 
should not be wound with some alloy with low-temperature coeflicient 
and moderate specific resistence. No galvanometer coil ever gets hot 
from its normal current, so that there is not that reason for putting 
the swamping resistance outside, while a greater freedom from tem- 
perature errors might be obtained by avoiding the use of copper. It 
тау be, of course. that such an allov does not exist, but that there is 
some intimate connection between an abnormal temperature coefti- 
cient. and an abnormal specitic resistance does not seem inevitable, as 
there are plenty of cases of allovs with high specific resistance and 
large temperature coefficient. То discover such an alloy would be a 
distinct benefit. for the galvanometers of thermo-couple temperature 
measurement, and several other purposes. 

As far as possible the fittings, apparatus and machinery of ordinary 
commerce have been utilised. Not only is this the cheapest course, 
but the equipment forms a large demonstration of many kinds of use- 
ful objects. Even at some slight sacrifice to convenience, I have used 
the patterns of as many different makers as possible, switches, auto- 
matic cut-outs, fuses. rheostats, instruments, starting switches, as 
well as the heavy machines, all showing to the observant student the 
variety of design and idea that he will meet with outside. This in- 
volves a large acquaintance with catalogues, and certainly increases 
the labour of accumulation and fitting in, but it is worth while to 

avoid inducing anything like stereotyped notions, and without the 
trouble of conscious study the student becomes materially familiar 
with the tools of his subsequent trade. 

In concluding this description of the laboratory, I wish to say a 
word as to its intention. It is not suggested that all of it is either 
original or polemic. Much is doubtless generally known, and some 
even commonplace to those in charge of laboratories. But so far as 
I know there has not been a general account of a laboratory of this 
kind written for a long time, and it may be of interest to others of less 
academic occupation. or suggestion to those of short experience, if 
only es a plan to be departed from. To this end I have endeavoured 
to explain the reasons for each part as required by the scheme of edu- 
cation, or the practical necessities of work, and the whole is intended 
to present not only an account of certain novelties or convenient 
methods, but also a short exposition of the materiel as combined to а 
working whole. 1 may further add that while I have mentioned the 
sources of some of the methods and devices introduced. it is not im- 
plied that all others are original. I have been gathering hints for 
some vears, and in some eases have forgotten the author of the origi- 
nal suggestion, or have so modified it that he might not like to be con- 
sidered responsible. 


NEW “AVENUE” TELEPHONE EXCHANGE, 
LONDON, E.C. 


—À —— 


Introduction.—In anticipation of the transfer of the National 
Telephone Co.'s system to the State, the Postmaster-General has 
taken steps to provide up-to-date telephone facilities in many 
centres throughout the country where obsolete plant has been 
in use for the past few years. One of the first areas to benefit 
by the change is that served from the Avenue Exchange in 
Lime-street, London, Е.С. To replace this equipment, the 
Peel-Conner Telephone Works, of Salford, have been engaged 
for some time in fitting one of their 40-volt common battery 
switchboards, to accommodate 9,000 subscribers, in a new 
building, which has been acquired by the Post Office in Cree- 
church-lane. The makers inform us that there are many features 
in this new exchange which render it one of the most up-to-date 
in Europe, and, therefore, one of great interest to all telephone 
engineers. Some details of the points in which its design de- 
parts from the usual telephone practice are given below. 


The Erchange Building.—' The basement accommodates the 
main cable rack, the battery room, a cloak room for the lines- 
men, stores and a heating chamber. Оп the ground floor is 
situate the test room, where are the main and intermediate dis- 
tribution frames, the relay racks, the subscribers! meter racks. 
power plant, test desks and a room for the engineering officers. 
The first floor is given up entirely to the operating staff, ‚апа һеге 
a kitchen and spacious dining room are provided. The wants of 
the girls during their leisure moments are catered for by the pro- 
vision of а rest room, which is comfortably furnished. The 
second and third floors contain, respectively, the junction and 
subscribers’ switehrooms. 
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© Main Cable Chamber.—Under the test room in the basement 
is the main cable chamber. At this poin:, by means of a shaft 
from a manhole in the street, the cables center the building, 30 
conduits from the north and 30 from the south. The street 
cables are jointed to indoor 200 pair siik and cotion core lead- 
sheathed vables and are taken direct throvgh casi-iron pipes to 
the main frame immediately above. Air nozzles are fitted in 
the street cables at this point for desiccation purposes, the dry 
air being supplied to each cable as required by means of flexible 
tubes fromthe main air supply. It may be mentioned here that 
the number of wires in street cables within the past eight years 
have been increased from 434 to 1.600, thus greatly increasing 
the carrving capacity of the conduit system. The following 
cables are led into the cable chamber at present: 9 cables of 
1,600 wires. 9 of 1,200 wires, and 4 of 600 wires. Fig. 1 shows 
а view of this chamber. 
Test Room.—One of the most prominent features in the test 
room is the main distribution frame which extends over 
а great part of the room. The frame is 11 ft. high and 41 ft. т 
length. and channel and angle iron is used wherever possible to 
ensure rigidity. On the line side, 760 glass tube fuse mountings, 
each for 40 fuses, are fitted; on the vertical side each strip is fitted 
‘with arrester bars with heat coils and lightning procectors for 
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Fio. l.—CABLE CHAMBER. 


200 circuits, the capacity being 9,000 subscribers' lines,4,400 
junctions and some miscellaneous circuits. 

Parallel to the main distribution frame are fitted the inter- 
mediate distribution frame and the relay and meter racks. This 
frame is of the standard type adopted by the department and is 
strengthened in a similar manner to the main frame by the use 
of angle and channel iron in its construction. Provision for the 
running of cables from this frame to the relay rack, from the sub- 
scribers’ multiple to the junction board, and for the lines from 
the main frame, is made by means of wrought-iron runs. The 
capacity of the frame is in agreement with that of the exchange 
side of the main frame. 

The relay rack has a capacity for 9,000 exchange lines and 
1,200 miscellaneous relays and resistance spools. The meter 
rack (Fig. 2) is designed for the ultimate equipment of 9,000 
meters. At the east end of the test room is the junction re- 
peating coil and condenser rack with a capacity for 1,728 coils 
and 3,456 condensers. Repeating coils are not required for 


subscribers’ connecting cord circuits on the Peel-Conner 
system. 

Adjacent to the repeating coil and condenser rack ts the fuse 
cabinet. Alarm fuses are fitted so that a beil rings when a fuse 
is blown; a lamp indicates on which strip the fuse is locaced, 
and a piece of porcelain which Гат forward. indicates the fuse at 
fault. The fault end test clerks’ desks and power plant are also 
accommodated on this floor. 

Junction Switchroom.—Vvhe incoming junction switchboards 
are erected on the second floor, the present equipment con- 
sisting of 57 positions. Three of these are wired for trunk pur- 
poses, one for electrophone distribution, two for testing and 
plugging up fauity lines, eight for local transfer working. and the 
remainder for incoming ca'!s from the various exchanges in Lon- 
don. With the exception of the trunks and a few ringing junc- 
tions, the whole of the circuits are arranged for keyless working. 
The prescnt equipment per position is 30 circuits, with an ulti- 
mate capacity for 36 circuits per position. In the Junction 
switchroom a 12-position information desk is located. This 
desk is provided with full facilities for conducting the work 


Fic. 2.—SuzcscRiBERS! METER Rack. 


originally carried out on the enquiry desks which were fitted in 
earlier exchanges. In addition the whole of the official circuits 
terminate here, and means are afforded for intercepting calls on 
subscribers’ circuits. Fig. 3 is a view of the junction switch- 
board showing the keyless ringinz positions. 

Subscribers! Switchroom.—On the third floor 123 subscribers’ 
answering positions are fitted. - These boards are equipped with 
apparatus for dealing with all calls originating with subscribers 
connected to the ‘‘ Avenue" Exchange. In order to under- 
stand the method of operating these calls it is necessary to refer 
to the equipment of both the junction and subscribers' switch- 
boards. The junction sections are fitted with a full multiple of 
subscribers’ lines every nine panels (7.e., every section), while no 
subscribers’ multiple is equipped on the answering sections. This 
is due to the fact that by far the greater part of the calls made 
by “ Avenue " subscribers are for those connected to other ex- 
changes. In these circumstances, and in view of the enormous 
cost of the extension of the multiple over the subscribers' answer- 
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ing positions, it was decided to adopt the partial multiple sys- , each operator is made more uniform and the method is useful 
tem, under which local calls are completed at the junction | for purposes of concentration at night and during periods of 
switchboard by means of keyless transfer circuits. These trans- | light load, as all the subscribers have answering jacks and lamps 
fer circuits are multipled on the answering positions on out- · on one-third of the total answering positions and it would only 
going junction jacks, and are plrg-ended at the transfer position | be necessary for operators to be at these positions. А subscri- 
at the junction switchboard. The signalling is of an automatic | ber's line circuit wired on this system is clearly shown in Fig. 4, 

nature, and complete supervision is given at each position. | the three answering jacks and lamps being connected in parallel. 
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Ею. 3.—JUNCTION SWITCHBOARD, SHOWING KEYLESs Втхотко PosITIONS. 


The arrangement of the subscribers’ calling circuits marksa The circuit is equipped with the usual line and cut ой rela vs, and 
distinct departure from previous practice т this country, and is | it will be noted that the insertion of the answering plug in any 
known as the ancillary jack system. In this system each sub- | one of the three jacks extinguishes all three lamps. Fig. 5 is 
scriber's circuit is equipped with threeanswering jacks and lamps ' a view of a portion of the subscribers’ switchboard. 


located at different points on the switchboard. One of the | As in other London exchanges t the calls between subscribers 
three jacks may be described as a primary 


answering jack, and the others as auxiliary 


answering jacks, the circumstance differen- ae 

tiating the one class from the other being SS & то other Mui 
that a disengaged operator, in front of whom E f E 

two lamps (one а primary and the other [ce Го Subscriber 

an auxiliary) light up simultaneously, will Hang ih | 

answer the call of the primary lamp in 1 тт hior” 

preference to the other. The total of 123 aa 

subscribers answering positions may thus \ 


be considered as made up of three groups : 


of 4l positions per group, each subscriber 
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having a lamp and jack in each of the three Ans. Jack 

groups. The primary answering jacks are E > ==, mum) 
arranged on the switchboard at the bottom | 
of the various panels in the space usually "m | H 
occupied by the answering Jacks, the auxiliary w Cutoff anunt To Battery through 

answering jacks being located immediately Ka. T Pilat Lamps 

above them. The circuits with primary AR у 

answering Jacks at the first group of posi- € 5i 

tions will have ancillary answering jacks on "er. s T ES 

the second and third groups. Similarly those ды. { 

with primary jacks оп the second group will Non-Induetive 7% 40 


have ancillary jacks on the first апа third 
groups; and those with primary jacks on the 
third group will have ancillaries on the first 
and second groups. The above arrangement has been adopted, | in different exchanges constitute the major portion of the traffic 
amongst others, for the following reasons: The subscribers' | and the rapid and accurate working of junction lines becomes а. 
calls are answered more promptly as the signal appears in more | most important factor. А considerable saving in the time of 
than one position and the calls are taken up more quickly ; the | operating the junction circuits is effected by the use of kevless- 
distribution of the traffic is rendered more even and the work of | ringing circuits. Each junction or * В?” position has provision. 


Fic. 4.—SUBSCRIBER’S LINE CIRCUIT WITH ANCILLARY JACKS. 
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for 36 keyless incoming junctions and a present equipment of | 


30 junctions. It is estimated that this method of working junc- 
tion circuits admits of 25 per cent. more junctions being worked 
from one position than that obtained on existing switchboards 
without keyless circuits. 

The circuits of a keyless junction may be clearly seen from 
Fig. 6, and the operation of the circuit very briefly 18 as follows : 


false calls should the distant operator take up a wrong 
junction. 

Upon the subscriber removing his receiver from the hook the 
1,000-ohm bell and condenser in his instrument is shunted bv 
the talking circuit, which allows battery current to flow through 
the relay E which now pulls up and in its turn operates relay 
C, which locks up until either plug is removed. The actuat- 
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Fic. 5.—SusBscrRIBERS’ SWITCHBOARD (SECTION OF) SHOWING ANCILLARIES. 


The request from a distant exchange for a connection is given ing of this relay opens the circuit through the relay А and 
over an order,wire. The " B" operator at ** Avenue” exchange i the ringing current is removed from the subscriber's line. The 
allots a disengaged junction circuit and the distant operator supervision of the conversation 18 maintained from the originat- 
inserts the calling plug of the pair in use into the corresponding | ing end, and should it be necessary to ring the called subscriber 
junction jack of the same circuit. The '* Avenue " operator at | again owing to his having left his telephone (with receiver re- 
the same time inserts the incoming junction-plug into the mul- | stored), the distant operator has only to remove the plug from 
tiple jack of the required subscriber'slineif disengaged. Through the jack and re-insert it, when the ringing will be re-commenced. 
Junction Plug | 
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the insertion of the two plugs relays B and F are operated 
which closes the circuit through the winding of relay A, an 

so allows ringing current to pass out to the subscriber’s line. 
It will be noted that the ringing control relay A cannot 
operate until relay F is actuated. This is arranged to prevent 


The clearing signal to the “ Avenue ” operator is given by the 
taking down of the connection by the operator at the outgoing 
junction end. The circuit described and shown in Fig. 6 is 
arranged for order wire wcrking from a common battery ex- 
change and illustrates a typical junction. The same principle 
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of keyless working is applied to junctions from magneto and 
C.B.S. exchanges, whether arranged for order wire working 
or for calling direct on the junction hne, in which cases, ef 
course, the circuits are cquipped to their own particular 
requirements. 


Power Plant.—Anothcr outstanding feature is the arrange- 
ment of the power plant. It has been the practice of the British 
Post Office in their latest exchanges to fit one storage battery 
only, with either one or two charging motor-generator sets, the 
latter being designed to supply current direct to the exchange, 
and to charge the battery in parallel. This arrangement works 
very satisfactorily, but, of course, gives a fluctuating voltage 
on the exchange; for the “ Avenue" plant, therefore motor 
generator booster sets are fitted. These are arranged as will be 
seen on referring to Fig. 7, so that the generator delivers the cur- 


rent at a constant pressure of 40 volts to the exchange, and the | 


additional voltage necessary for charging the accumulatcrs 18 
provided by the booster, which 1 switched into circuit with the 
battery when the lattcr has tc be charged. A material advan- 
tage 18 gained by the new arrangement, which keeps the ex- 
change current supply at the pressure which will give the best 
results and also be conducive to a longer life of the lamps in the 
switchboard. Careful provision has been made for the record- 


ing and checking of energy consumption throvzhont the entire | 


power circuit, and is more complete in this respect than any 
central bztterv telephone exchange hitherto designed. The 
supply telken from ihe 400-voit direct-current mains 1з recorded 
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several weeks owing to the impossibility of getting any material 
on to the site. This time, we understand, constitutes a record 
for an installetion of this magnitude. Perhaps the most satis- 
factory feature of the exchange is that the whole of the appara- 
tus is of British manufacture, and has been installed by British: 
labour. Until quite recently, nearly all the material! and plant 
for such exchanges installed in the United Kingdom were im- 
ported from abroad. We have, finally, to thank the Post- 
master-General for according representatives of the technical 
Press an opportunity of inspecting this interesting equipment, 
and the Peel-Conner Telephone Co. for providing из with the 
detai!'s and illustrations of the plant for th? above article. 
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SYNCHRONOUS AND ASYNCHRONOUS REACTANCE. 
BY J. REZELMAN. 


Summary. — This article deals with a four. pale turbo-alternator, the 
reactance of which is not coastan'*, but, depends upon the relative 
position of the rotor and stator coils, The etfect of the squirrel-cage 
winding, formed by the brass wedges and brosz» winding covers, is 
investigated for various conditions, 


THREE-PHASE TURBO-ALTERNATOR, 4,000 K.v.a., Four Ports. 
6.600 volts between phases, 50, 1,500 r.p.m. 
The reactance of the stator of th's alternator. the rotor being 


removed, has already bee 1 determined in a previous article on 
the *^ Mutual Induction betwee1 Phases.” 
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Fic. 7, —Powgn Circuit, " AVENUE" EXCHANGE. 


on a supply meter of the Aron type, while a recording ammeter of 
the Kelvin & White type records the total current consumption 
of the telephone system. The total energy delivered to the 
switchboard by the generator and cells combined is measured by 
а watt-hour meter, and a double dial ampere-hour meter regis- 
ters both the current taken by the accumulators when charging 
and also the output of the celis when discharging to the exchange. 


Conclusion.—In conclusion, we may say that the installation 


Dimensions. 
Stator: $;,,= 1,034 mm................ Т= 812 mm. 
[= 1,050 — 26 х 7:5 mm... /; 2950 mm. 
slots = 60 (22 x 73) open ......t,—512. (Fig. 1.) 
$4503 D иинин d Ур 
Rotor: ;,,=994 mm. 6=20 mm. 
divisions=48 ..... .£,— 65 mm. 


slots = 32 (27 x 148) with 30 bars, (Fig. 1.) 


of the equipment has becn completed well within the contract There are 48 divisions on the rotor, but only 32 slots are 
time of six months, in spite of the delays due to the recent | stamped and wound; the excitation winding thus constitutes 
strikes in Manchester, which practically stopped the work for | a single-phase winding in which qg=8/12 x Q=2.3xQ. Further, 
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the brass uninsulated wedges, which secure the rotor winding For the leakage reactance of the stator the permeances А, and 
in the slots, together with the iron of the rotor (which is built | Л, can be calculated as for an asynchronous motor (Fig. 1). 


up of uninsulated stampings 1 mm. thick), and the bronze rings d 
: > : dise ofr +» 3r, 2r, E 26 

covering the end connections form a squirrel-cage winding. Ay = 125 Е +- о +195 +- TS 

This squirrel-cage winding is not distributed uniformly over the | Ji 7, YT, Nts А | 70] in 

surface of the rotor, the portion 4/12 x т not being slotted (Fig. NET (66+ 2 qe 3х7 р 2х T 4125 x 1 | 

2). It follows that when the rotor is running in synchronism ' ^ $66 22 5x22.-30 22--2x30 22 . | 

22 2 x 20 \ 
[o | тхора 22 | ' 
ру х 164 = 2-05, ГРЕГ: 
| 12:5 x 25 x 507 Боа “pqs м, c 
| and z,,,— — 55x10" Х 99 x 2:09 = 0 152w. № | 
| | 
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with the stator field the reluctance will vary according to the 
transverse or antagonistic position; the coefficients, Ку, give the 
difference (Fig. 2). 

In the transverse position, 


А 54:2 " 65 Е 
L 2x3224- /20(22 +18) 2x 52+ J/20(22 + 13) 
== 1:092, 
and ш the antagonistic position, 
: t, РИИ 
И, Увжхи, 3424 20x 22 
— 1:020, 


there 13 thus a difference of +7 per cent. 


11 


= The main reactance per phase corresponding to the air gap 
is for three phase and frequency c= 25. 
6:9 x 25 x 50? 0:637 x 81-2 x 95 5:28 


R= ро < A x2 AC 
Thus, for the transverse position, | 
| 5:28 
"E Ra-pgga7i99 — 
aud for.the antagonistic position. — ad 
5:28 Е 
E 2 Кы==тцуә ^9 18%. _ 
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For the end connections we have already found (А=0): 
Za Hene = 0:280 per phase for c= 25. 


The permeance A, depends upon the position of the rotor ; 
in the antagonistic position it 15, аз for asynchronous motors, 


р 8 = 65). 
aTi t Gxt, 

хы =0-010Ть, 

and in the transverse position, 


-fs [54 
6х 20 x 65 7015. | | 


whence 


7 32:9 5 
À == ]*95 Is 125 < | == ():5 
Е 4х "4x30 


whence 27,,,:20:0371o. у 
The leakage reactance per phase of the stator, the rotor 
turning synchronously, is thus, for the antagonistic position, 


R,, = 0°152 -0:28 + 0-0107 — 04127, 
and in the transverse position, NE: 

К, 0:152 4- 0:28 4-070371 = 046910; 
whence the total reactances, 


Rs, + Ru 75:18-10:44 = 5:620, 
R4,-- R,,— 4-83 4-047 = 5:300. 


Let us now determine the reactance of the stator with the 

rotor fixed, and the excitation winding short circuited. . | 
1. Single phase, one phase only. 
2. Single phase, two phases in series. 
There are two positions to be considered :— 
А. The antagonistic position. 
B. The transverse position. — Ё 


In the antagonistic position, in which the smooth parts (with- 
out slots) are along the axis of the stator coils (Figs. 5 and 7), i 
the excitation winding 13 subjected to induction and constitutes | 
a single-phase winding, —2/3x Q. The reactance сап be ealcu- 
lated as for an ordinary three-phase motor with a wound rotor. 

The brass wedges forming a squirrel-cage winding (of appre- 
ciable resistance) will also. be traversed by-currents; this can | 
be taken into account by assuming that the excitation wind- 
ing fills the slots up to the middle of the wedges (Fig. 4). Ё 


and 


bd 


552 THE ELECTRICIAN, JANUARY 12, 1912. 


It is not the same in the transverse position; here the single- | RrACTANCE IN THE TRANSVERSE Position; SINGLE PHASE 
phase excitation winding is not submitted to any induction ; ONE PHASE ONLY. 
there is only a current produced in a part of the wedges which ТТТ фын т E 
form the squirrel cage, and the main field can freely traverse Чот: q=Q/3=5; X,,-2:05 and 4,,—0:145. 
the smooth part of the rotor (Figs. 6 and 8). The reactance Rotor: In the transverse position the single-phase excitation 


corresponding to it (higher harmonics included) is winding of the rotor is displaced by 90° with respect to the 
dud single-phase stator winding and, hence, is not submitted to any 
Ка = тўз X Lx L3 X ay. induction ; there is only а part of the squirrel-cage rotor wind- 
| р 1 ing which has a compensating effect; according to Fig, 6 the 
The following values are found for a,* :— brass wedges represent a single-phase winding q =2. > 
т aar CNET 2x20 m 
Stator. NENNEN NNNM L IL C uL UTD j3) -095...(Fiy. 1), 
(04Q5$ | + 2, à. 1. №,,= 0:072, 
i Е Ышы — eee —— e) (A 5 Q 3 id asd YT 
29-4... 029... ar-022 | 037 | 052 ` 059 080 |hence ти apap eee ET В 
YQ = Revver Q=9...... а, =0`05 0:18 020 037 | 056 Ы \ 5 2 5 2 


= (353%. 
From the table above a,— 0:22 for q/Q = ү, 


REACTANCE IN THE ANTAGONISTIC Розтттох, SINGLE PHASE, 4 x 25x 502 81-9 
ONE РнаЗЕ ONLY (Fig. 5). whence Ка рн ХХ рн, yo X022, 
Stator: g=Q/3=5, we have already found that т 
SAN The reactance of the end coils of the stator is 0285; the total 
r= 2:08, reactance 1s, therefore: 
and Ма=0145,  . 0:353 4- 1-034 + 0:28 — 1-6670, 
Rotor: q=2/3xQ-=8. | The value measured is 176w; the calculated value thus 
А -1as( 134 ics 2 x _ 9х 20 ) agrees sufficiently well with the test result, 
rom Fig, ОХ 3 ex 20474 x 13^" 
= 1:25 x 2:28, | 
R3 =9-85, m Stator:q = 0 =5 
_ (52:2 - 13)? И " 
and А = 1235 20x e 1°25 x 0:0576 =0:072, a i Оооо тө 
f | T s Squirrel -cage 
Whence it follows: гобог.ў=2 
2.5 y 95 se 50? 9.()5 9.85 145 (77 "IG. 0. —" 'RANSVERSE Pos 
s m 5 x 25x 50 Te 05 |? 8: 40 145 0.072 Fic. 6.—TRANSVERSE POSITION, 
pee 2х1 ^7 5 8 5 8 
— (0.298. | The reactance, single phase one pliase only, at frequency 25, 
The end coils of the rotor represent a winding * per pole:” has, according to experiment, the following values :—- 
Ls 150 mmn., у | (а) with rotor removed, 0:850. 
| 1.=1,= 470 ат, .... иво: (0) Ws dnd m the antagonistic position, O:8Zo. 
[„=980 ттш. ..... U` = 1,900 mm. (c) with rotor in the transverse position, 1-760, 
We can consider that A=0 by compensation (Fig. 3); then, REACTANCE PER PHASE, SINGLE PHASE TWO PHASES IN 
12:5 x 25 x 50? 2% 75 2x! SERIES, I ; ANTAGONTSTIC TION. (Fi 
gus E Ge redd jon oe [os 2x75 SERIES, IN THE ANTAGONISTIC Posrriox (Fig. 7.) 
2% 10° : 5 60 5 120 2Q 2-05 
E Stator : q -= 3 =10; A,,;=2°05 and A44 — 0:145. 
А "E ә 
We liave already [ound that the reactance of the end coils of Rotor: Е" C A= 3'28 and А. = 0:072. 
the stator Is 0-280, it follows that the total reactance (neglect- 3 
ing the fields due to the higher harmonics) is: It follows that aS 
к | 2 .(205 , 285 0145 00725. 
0:298 4- 0:022 + 0:280 = 0:60%. Jac д = MEIN 10 + 8 + 10 Nm - 0:433. 
The measured value 18 0-82, there is thus a difference of 0:220 The reactance of the end coils of the rotor is О0о, whence 
due to the fields of higher orders. 043340044 —0477o. Ths total reactance рег phase as 
ок 550270 
q-4Q-5 
. Rotor. 
Rotor ` single -phase 
single -phase q75Q-8 
q755Q-8 
Fic. 2. —ANTAGONISTIC POSITION, Fio. 7.— ANTAGONISTIC POSITION., 


We know that Rs, +R,,=R,=5°62, and find that the | measured is 07960; thus there remains 0796% — 0-477 = 03190. 


0224 ' The reactance of the stator end coils in single phase one phase 
5:62 °° | ‚ | (0:319 

—0:039R,, instead of (0°05 to 0:058) К, for asynchronous motors | а 028 S 
with wound rotors. In reality we have considered the rotor to ' produced by mutual induction, in the place of 1:45 with the 
have only a single phase winding, q72/3 x Ө; 16 13 certain that | rotor out. The compensating effect of the rotor in the anta- 
the squirrel-cage partly compensates the fields of higher orders, | gonistic position would thus be sufficiently important, accord- 


which explains the diminution of this reactance. | ing to experiment, to reduce to one-third the mutual induction 


* The expansion has in reality a development greater than q/Q x7 ; between stator phases. 
the figures given for a; relate to the real values of Q =12. (To be concluded.) 


reactance corresponding to the fields of higher order is 
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THE INDUSTRIAL COUNCIL. 


In a recent issuc we announced the appointment of an Industria! 
Council for the settlement of disputes. As the scheme is now morc 
complete the following details will be of interest. On the lOth 
October. 191, the Board of Trade issucd a memorendum with regerd 
to the establishment of an Industrial Council for dea'ing with indus- 
tria! disputes. This memorandum stated that Н.М. Government 
had had under consideration the best meens of strengthening and 
improving the existing officia! machinery for settling end for shorten- 
ing industrie! disputes by which the genere! public are adversely 
affected. With this end in view, consultstions had recently teken 
pace between the Prime Minister and the President of the Boerd of 
Trade, end г number of representative employers end workmen 
specially conversant with the principal s*ap!e industries of the country 
and with the various methods adopted in those industries, for the 
preservation of peeceful relations between employers спа employed. 
Following on these consultations, and after consideration of the 
whole question, the President of the Board of Trade, on Беһа! of the 
Government, esteblished en Industrie! Council representative of 
employers end workmen. The Council has been established for the 
purpose of considering end of inquiring into matters referred to them 
effecting trede disputes ; end especially of teking suitable action in 
regard to глу dispute referred to them effecting the principe! trades 
of the country, or likely to cause disegreements involving the ancil- 
lary tredes, or which the parties before or after the breaking out of a 
dispute ото themselves uneble to settle. In taking this course it 
was stated that the Government did not desire to interfere with, but 
rather to encourege and to foster such voluntery methods or agree- 
ments as were in force, or were likely to be edopted for the prevention 
ог stoppage of work, or for the settlement of disputes. But it wes 
thought desirable that the operetions of the Board of Trade in the 
discharge of their duties under the Conciliation Act, 1896, shou!d be 
supplemented and strengthened, end thet effective means shou!d be 
available for referring such difficulties әз may arise in a trede to 
investigetion, conciliation or arbitration, сз the case may be. The 
Council will not heve eny compu'sory powers. 

The following gentlemen, in their individual capacity, have 2c- 
cepted Mr. Sydney Buxton’s invitation to serve on the Council :— 


EMPLOYERS REPRESENTATIVES. 

Mr. George Ainsworth, chairmen of Steel Ingot Makers’ Association 
ond President of the Cleveland Ironmasters’ Association ; Sir Hugh 
Bell, Bert... P., President of Tron, Steel and Allied Trades Federation 
and chairmen of Cleveland Mine Owners Association; Mr. G. H. 
Claughton, J.P., chairman of L. & N.W.Rly. Co. ; Mr. W. A. Clowes, 
president of London Mester Printers’ Associetion ; Mr. J. H. €. 
Crockett, president of Incorporetcd Federated Associations of Boot 
and Shee Manufacturers of Gt. Britein ead Ireland ; Мг. F. L. Davis, 
J.P.,cheirman of S. Weles Coel Conciliation Board ; Mr. T. L. Devitt, 
Ch»irm?n of Shipping Federation; Sir T. Ratcliffe Ellis, secretery of 
Lenezshirc and Cheshire Coal Owners’ Association and joint secretary 
of Boerd of Conciliation of Coal Trede of Federated Districts, &c. ; 
Мг. F. W. Gibbins. chairmen of Welsh Plate and Sheet Manufacturers’ 
Association ; Sir Charles Масгга, Bart., president of Federation of 
Master Cotton Spinners’ Associations ; Mr. Alex. Siemens, chairman 
of Executive Borid of the Engineering Employers’ Federetion ; 
Mr. Robert Thompson, J.P., М.Р., past president of Ulster Flax 
Spinners’ Association ; end Mr. J. W. White, president of National 
Building Trades Employers’ Federation. 


WORKMEN'S REPRESENTATIVES. 

Rt. Hon. Thomas Burt, M.P.. genere! secretary of Northumberland 
Miners) Mutua! Confident. Associetion ; Mr. T. Ashton, J. P., secre- 
tery of Miners’ Federation of Gt. Britein and genere) secretary of 
Lenceshire and Cheshire Miners’ Federation ; Mr. C. W. Bowerman, 
M.P.. seeretary of Parliementary Committee of Tredes Union Con- 
gress, &c. ; Мг. F. Chandler. J.P., genera! secretary of Ama'gameted 
Society of Carpenters end Joiners; Mr. J. В. Clynes, J.P., M.P., 
orgenising secretary of Natione! Union of Ges Workers and Genere! 
Labourers ; Mr. H. Gosling, president of National Transport Workers’ 
Federation, &c. : Mr. Arthur Henderson, M.P., Friendly Society of 
Ironfounders ; Mr. J. Hedge, M.P., genere! secretary of British Steel 
Smelters, Mill, [гоп апа Tinplete Workers’ Amalgamated Association ; 
Mr. W. Мовзев. general secretary of Federation of Engineering and 
Shipbuilding Tredes and of United Pattern-makers’ Association ; 
Mr. W. Mullin, J.P., president of United Textile Factory Workers’ 
Association, &c. ; Mr. E. L. Poulton, general sec. of National Union 
of Boot end Shoe Operatives; Mr. Alex. Wilkie, J.P., M.P., secretary 
of Shipyard Standing Committee under National Agreement of 1909, 
&c.; end Mr. J. E. Williams, general secretary of Amalgamated 
Society of Railway Servants. 

Additions may be made to the above list. The members of the 
Council will, in the first instance, hold office for one year. Sir George 


Askwith, K.C.B.. K.C., the present Comptroller-Genere! of the 
Lebour Department of the Boerd of Trad», hes been appointed chair- 
man of the Industrial Council with the title of Chief Industria! Com- 
missioner; and Mr. H. J. Wilson, of the Board of Trade, has been 
elected registrar of the Council. 

The first meeting of the Industria! Council wes held on Oct. 26th, 
1911. at the Board of Trade Offices, Whitehall Gardens. ‘The mect- 
ing was opened by the President of the Board of Trade, and after the 
President had left, the Council, with Sir George Askwith in the chair. 
proceeded to discuss methods of procedure. It was decided to hold 
periodic meetings in February, June and November of cech year. and 
to hold such other meetings аз might be necessary, the chairmen 
being given power to summon 2 meeting of the whole Council, or to 
consult any member or members of the Council. at any time to con- 
sider matters with which it might appeer desirable that the Council 
should dea!. The Council unanimously egreed that, excepting in 
very special cases, which wou!d be considered on their merits in cach 
instance, the meetings of the Council shou'd be private and confiden- 
tie’, and thet on the conclusion of the meetings only such official 
statements shou'd be issucd as might be authoriscd by the Council 
or by the chairmen ecting on their behalf. The chairman put before 
the Council the point that when questions were referred to the Council 
such matters shou'd Бе treated by them as if they were acting in г 
judicia! capacity, end not as advocates, end efter duc consideration 
of the facts end evidence brought before them. А unanimous con- 
sent wes accorded to this proposition. The chairmen mentioned 
various clesses of ceses which might require to be doa!t with, among 
which were the following :— 

(1) Cases which may be referred to the Council, as an impartial 
body. for their opinion, upon the facts only of the сазе; to be con- 
veyed to the parties privately. (2) Cases which may be referred to 
the Council in order thet the facts may be impartially ascertained 
and recommendations mede to exch side, the acceptance of such 
recommendations not to be obligatory nor made public. (3) Cases 
similar to those lest mentioned, but both sides agreeing beforehand 
that the recommendations of the Council be mede public. (4) Cases 
which may be referred to the Council upon which a decision may bo 
given, the parties agreeing to accept tho decision as a final settle- 
ment. (5) Cases which may be referred to the Council, under spceial 
circumstances, by the Board of Trade or the Government. (6) Ot her 
matters, epart‘from particular disputes, which the Board of Trade 
or the Government may decide to refer to the Council, with # view 
to obtaining г considered and representative opinion upon specific 
points. 


Telegraphic Communication in Relation to the Empire. — 
The December number of the ‘Empire Review” contains а 
lengthy article on this important subject from the pen of Mr. 
Charles Bright. The whole question is of great interest at the 
present time when former British-owned cables may pass under 
American control, and on account of the view expressed by the 
Dominion Premiers at this year's Imperial Conference that 
immediate steps should be taken to strengthen and consolidate 
the Empire by the development of its material resources. In 
this article Mr. Bright briefly reviews how this may advan- 
tagously be done as regards inter-communication. He con- 
siders that to meet eventualities cables should be laid from 
Blacksod Bay to Newfoundland and Halifax (N.5.) ; and that 
the land lines should also be extended across Canada to connect 
up with the Imperial Pacific cable. А cable should be laid 
from Bermuda to Barbados, and preferably thence to Trinidad 
and British Guiana, thus completing the West Indian system. 
А cable should be laid from Bathurst to Barbados for com- 
pleting the entire circle from Canada and at the same time 
linking-up India and Egvpt. In this way interrupted com- 
munication with our colonies and Eastern possessions would be 
greatly minimised, if not eliminated. To complete such a 
scheme 7,000 to 8.000 nauts of cable would be required, the 
cost of which would not exceed that of one ‘* Dreadnought.” ` 
Its upkeep would cost £200,000 a year. Turning to the ques- 
tion of revenue, Mr. Bright thinks that if a 6d. trans-Atlantic 
rate were introduced the volume of business would increase 
to such an extent that the revenue figures would be main- 
tained even with social telegrams at 3d. and press telegrams at 
2d. per word. An income of £120,000 per annum from trans- 
Atlantic traffic might therefore be expected. In speaking of 
wireless telegraphy Mr. Bright points out that though highly 
useful as an alternative it would scarcely be wise to place 
reliance upon it for filling gaps in an Imperial cable chain 
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TRADE ADVERTISEMENTS intended for the current issue must reach the 
Office at latest by Wednesduy evening’s post. Renewals of expiring 
Advertisements and alterations to standing Advertisements by first post 
Wednesday. Wrapper Advertisemen’s by first post Wednesday. 

Contracts and other OFFICIAL ANNOUNCEMENTS, AUCTIONS, APPOINT- 
MENTS VACANT AND WANTED, and all kinds of SMALL ADVEBTISB- 
MENTS accepted up to 3.80 P.M. Thursday. 


“THE ELECTRICIAN '* INDUSTRIAL SUPPLEMENT. 


With “Тине ELECTRICIAN " for Sept. 14, 1906, was issued the first of a 
series of “ Industrial Supplem»nts," to be published from time to time 
with “THe Evecreiciay.” Tho fifty-third issue of tho Supplement 
published (Gratis) with the number of “Тнк ELECTRICIAN" for 
September 23, 1910, was the last of the monthly issues. “Tus Com- 
MERCIAL AND [INDUSTRIAL SUPPLEMENT" to “THB ELECTRICIAN "isnow 
issued weekly (Gratis). It will be found towards the end of the present issue. 


ELECTRICITY SUPPLY TABLES AND DATA. 


— 


The first of the valuable series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings of 
the United Kingdom for Lighting, Power and Traction was published 
(gratis) with the last issue of **The Electrician." This Supple- 
ment (Table Ш.) dealt with Electric Power Companies. Tables 
IV., V. and VI., dealing with Electric Tramway and Railway Under- 
takings of the United Kingdom, is published (gratis) with the 
current issue. Table I., Electricity Undertakings with no Tram- 
way Load, will be published on January 26; and Table Ia., 
Electricity Undertakings taking Supply “ іп Bulk," and Table II., 
Electricity Undertakings with both Lighting and Traction Load, 
on February 2. These will be followed, on February 9, by a complete 
Alphabetical Index to Tables I. to VI. ; and the series will be completed 
by the publication with a later issue of Tables VII. and VIII., dealing 
with Electricity Works, Tramways and Railways in the Colonies and 


some places abroad. 


ELECTRIC TRACTION IN 1911. 


Daring 1911. electric traction on railways has made 
substantial progress, though we seem no nearer the standardi- 
sation of the various possible systems. А struggle akin to 
the " battle of the gauges ” is, in fact, still in progress, and 
is indecd likely to become more severe owing to the close 
equality of advantages possessed by the two principal 
methods of working. Both the single-phase and continuous- 
current svstems are proving themselves, т many ways, 
equally suitable for suburban work, while an announcement 
recently made by the London & North-Western Railway in 
regard to through-running scems to foreshadow the employ- 
ment of continuous current over a distance where recent 
results would seem to show the single-phase svstem to be 
preferable if there isto be further extension. So, altogether 
in this direction, at any rate—matters are very much as they 
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were; and we can onlv repeat our remarks of last vear, that 
this problem will soon have to be solved one way or the other 
if satisfactory progress is to be made and present facilities 
maintained. 

The most important extension of electric traction that 
has been made in this country during the past vear is 
undoubtedly that undertaken by the London, Brighton & 
South Coast Railway Co. The hne from Battersea Park to 
the Crystal Palace was equipped for electrical operation, and, 
from the results obtained in the short time it has been work- 
ing, the directors should certainly Бе satisfied with their 
enterprise, and have, indeed, so expressed themselves. In 
this connection special attention may be called to the figures 
of increased traflic on the South London Elevated line given 
by Мг. Pattie Dawson in a Paper read before the Royal 
Automobile Club, and to the fact that the financial results, 
as a whole, are satisfactory. This should certainly give 
pause to those who have stated, among other things, that 
the single-phase svstem was quite unsuitable for dealing 
with suburban traffic, and, even if it were, the overhead 
equipment could never be designed to withstand the acid 
London atmosphere. Actually, however, the (гаће has 
increased enormously, and the maintenance expenses of the 
overhead work have been satisfactorily small. 

On the District Railway an important widening of the 
line has been carried. out between. Hammersmith and 
Turnham Green. This allows the former crossing of the 
tracks at the junction of the Ealing and Richmond lines to 
be avoided at Turnham Green, while the District trains 
now have a special set of metals allotted to their use instead 
of intermittently with other trains. The moving staircase 
at the Earls Court station of the District Railway шау 
also be mentioned. 

The extension of the Central London Railway from the 
Bank to Liverpool-street, which will shortly be finished, 
mav also be referred to as coming within this vear's work, 
as well as the adoption of electric traction on the Lancashire 
and Yorkshire line between Ormskirk and Southport. 

The future for electric traction in this country seems gene- 
rally promising. especially on railways. The London & North- 
Western, the Metropolitan and the Great Eastern Railways 
are all engaged on this question, or are seeking powers to 
effect. the conversion of portions of their systems, while a 
satisfactory consolidation and connecting up of existing 
lines is also taking place. Special mention, too, must. be 
made ip this connection of the proposal of the London, 
Brighton & South Coast Railway to electrify the whole of 
their main line to Brignton, No official pronounce- 
ment on the subject has yet been made. but tt is known tc be 
under the serious consideration of the directors. 

Progress in electric tramways in this country has, during 
the vear, been very limited and practically confined to 
small extensions, In this connection, however, we may 
call attention to the adoption of the rail-less traction 
svstem in the suburbs of Leeds and Bradford to deal with 
low density traffic. for which it would not be profitable to lay 
down a permanent track. This practice has, as we know, 
been already adopted on the Continent of Europe, but the 
Bradford and Leeds experiments form the first serious 


adoption of the system in this country. Tt is hoped that 
if these experiments prove successful other undertakings 
will quickly follow suit. 

Another interesting point which has cropped up during 
the past vear, and again shows a leaning towards Continental 
practice, is the suitability. of trailer cars for use т this 
country. The experiment of emploving them was some time 
since tried on a section of the London County Council 
svstem, but, not meeting with the approval of the Board of 
Trade, was dropped. It is gradually being recognised, how- 
ever, that the disadvantages of double-deck cars are manv, 
especially m hilly districts, and it would not be surpris- 
ing to find a general demand in the near future, for " tram- 
car-trains " as used on the Continent. This, of course, 
would predicate the more general use of single-deck cars. 
Numerous points of detail, including those just mentioned, 
were dealt with at length in а Paper by Mr. С. H. J. Ноосн- 
WINKEL read before the Tramways and Light. Railwavs 
Association in July, 

There have been several regrettable accidents on tramway 
svstems during the past vear, and these have in some cases 
boon caused by failure of the human element. It would 
seem, moreover, that the present designs of tramway 
brakes are not altogether suitable, especially when so much 
depends on the motorman at a time when he is naturally 
nervous. The recommendations of the Board of Trade 
Inspectors on this question are worthy of full ccnsideration 
bv tramway managers. | 

Petrol-clectric traction is to extend its boundaries by the 
introduction on London's streets of a number of omnibuses 
worked on that system. The results of their working will 
be watched with interest. In this connection, the rumoured 
amalgamation of the London Underground Railways with 
the London General Omnibus Co. is a matter of moment. 
Both these concerns, having weathered a period of some 
anxiety, appear to have turned the corner, and should make 
substantial progress in the future. Experience shows that 
even more omnibuses are required on the London streets than 
at present, while the more popular tube railways are being 
worked very heavily, if not near the limit of their capacity. 

The whole question of London’s traffic is indeed forming a 
problem which is rapidly becoming more difficult of solution 
as time goes on. Several proposals have been made to 
relieve the congestion of the streets, and two of those that 
have been advanced during the year are worthy of special 
mention. Тһе first of these is a scheme by the POSTMASTER- 
GENERAL to construct an underground railwav for dealing 
with parcels traffic only. The suggested line is about 63 
miles long, and would extend from Whitechapel to Padding- 
ton, connecting en route the. Eastern district office, St. 
Martin’s-le-Grand and various important railway termini. 
Naturally, it would be worked electrically. The other 
proposal referred to is that of Mr. №. Үокатн Lewis. In 
a Paper read before the British Association he described a 
continuous running railway on which the cars are connected 
to a continuously revolving screw shaft, the thread being of 
varying pitch. In this way the cars could be made to 
close up at the stations, there forming an almost continuous 
and slowly moving train, while in the tunnels they would 


556 


THE ELECTRICIAN, JANUARY 12, 1912. 


separate out and run at a high speed. In this way passengers 
would be dealt with directly they arrived at the station, 
and the present delay and congestion at these points would 
be avoided, with consequent increased speed of transfer. 
Reference may also be made to Mr. А. W. GaATTIE's clearing- 
house scheme, which we mentioned last year, and have 
dealt with fully т our columns. This scheme, we under- 
stand, js making substantial progress, in spite of the great 
opposition from interested quarters with which it is somewhat 
naturally being met. А life-sized working model of Mr. 
GATTIE’s system is shortly to be on view in Battersea. 

One of the events of 1911 was the general strike of railwav 
employés that took place in August. Happily, except at 
Liverpool and on certain portions of the main railway 
svstems, electric traction. was not much affected. The 
differences that did exist т many places were happily 
smoothed over without an outbreak, though both then and 
at the present time the outlook is none too satisfactory, 

On the Continent of Europe and in the United States 
substantial progress has been made. In a Paper read before 
the Institution of Mechanical Engineers in July Mr. HUBAR- 
SrOCKAR dealt with the position of electric traction in 
Switzerland, where, besides numerous lines already electri- 
fied, the Lotschberg line is now being built, while the 
electrification of the St. Gothard line is being considered. 
Both these lines connect important international svstems. 
In France the line through the Mont Cenis Tunnel is being 
converted, and an extensive scheme for the electrification of 
the Western Railways system in the suburbs of Paris is 
being considered, while the Paris, Lvons and Mediterranean 
Co. is making some intcresting experiments with a locomotive 
equipped on the Auvert-Ferrand system, and the Midi 
Railway has also electrified a stretch of line near Narbonne. 
Jn Germany the experiments on the line between Dessau 
and Bitterfeld have led to satisfactory results, and the 
electrified section has been extended to Leipzig in one 
direction and Halle in the other. In the United States the 
line through the Hoosac tunnel has been electrified on 
the single-phase system, while numerous important exten- 
sions to existing lines have bcen made, notably in the 
neighbourhood of New York. 

Another interesting traction question was that raised by 
Mr. ALBERT Н. MARSHALL in his Paper оп “ The Use of 
Electrie Locomotives for Shunting Purposes." Не pointed 
out that shunting may be very economically carried out by 
electric locomotives, either supplied from an overhead 
wire or from accumulators, owing to the particularly ill- 
adaptation of the steam locomotive usually employed for 
this purpose. We may also mention, in this connection, 
that the accumulator, both of the lead and  on-nicke] 
type, is now finding an extensive application in the United 
States for all kinds of traction work. The results obtained 
appear to be most satisfactory. | 

In conclusion, therefore, it may well be contended that, 
whether we confine our attention to this country or take а 
wider survey, the outlook for electric traction is very 
favourable, the only disquieting feature being, as we have 
said, the clashing that is likely to occur between the possible 
systems of working. 


REVIEWS. 


(Copies of the undermentioned worka сап be had from TEBE ELECTRICIAN Offic.s, post 
free, оп receipt of published price, ahling 3d, for books published under 23. Add 
10 per cent. for abroad or for toreign books.) 


—— 


Applied Electrochemistry. Ву М. ое Kay Тномглох, Ph.D. (Now 
York, 1911: The Macmillan Co.) Pp. ХИ.-{ 529. 93. net. 


In this book the author has endeavoured to discuss the 
subject of electrochemistry from the theoretical and technical 
standpoints separately. This js quite a sound method and, 
generally speaking, the plan is carried out very well. 

The book commences with a general discussion on coulomb- 
meters. Тһе coulombmeters described are the silver, copper, 
water (of which four examples are given) and the silver titra- 
tion coulombmeter. For technical purposes the only one which 
is of any account is the copper instrument. Owing. however, 
to the use of recording ammeters and wattmeters the coulomb- 
meter is not so much used as it was at one time in technical 
practice. The author then takes up electrochemical analysis, 
which he divides up under the following four heads: (1) Poten- 
tial measurements which give a means of determining tlie con- 
centration of ions too dilute to determine gravimetrically ; 
(2) conductivity measurements, a method for determining 
concentrations of solutions; (3) titration with а galvanometer 
in place of a chemical indicator; and (4) ordinary electrolysis 
in which. the metal is deposited on the anode and weighed. 
The first three are of no practical importance to the techno- 
logist and we rather wonder at their inclusion in a book on 
technology. From a theoretical point of view, of course, they 
are extremely interesting. The only point about the electro- 
analysis section 1s that the apparatus is described, but there 
are no details of the actual method of carrying out the analysis 
given. 

The next chapter deals very briefly with electroplating and 
electrotyping. In this section the production of copper tubes 
by the Elmore process is given, but this is the only method 
mentioned. The Cowper-Coles method of obtaining parabolic 
mirrors is also described. It is stated that the reflecting sur- 
face is electrolytically covered with platinum; Низ is a slip, 
palladium 1з the metal employed. 

Chapter IV. deals with the interesting subject of the electro- 
lyt'c winning and refining of metals in aqueous solutions, The 
actual winning of metals from the ores is one of great practical 
difficulty. There is likely to be great loss of reagents owing 
to the quantity of gangue present. There is also the difficulty 
of getting a satisfactory solvent. Then there is the difficulty 
of getcing good electrical contact, so many of the ores not being 
conductors. "Take, for example, the case of the electroivtic 
winning of zinc. The author states “the steps are to roast 
the ore if 16 is insoluble, to dissolve the resulting product and 
to deposit the zine from the solution by electrolysis with in- 
soluble anodes.” There is very little detail here as to how the 
proces3 18 carried out; for example, there is n» reference to 
the necessity of keeping the strength of the solution con- 
stant—a very important point. The author then says this 
process, as devised by Hoepfner, is now in operation at the 
works of Brunner, Mond & Co., at Winnington. Certainly 
Messrs. Brunner, Mond manufacture very beautiful anl pure 
zinc and cadmium by a molification of the Hoepfner process. 
They do not, however, we understand, start from zine ores. In 
any case the Hoepfner process is very interesting and it seems 
а pity it should not have been described. This chapter also 
deals with the refining of copper, nickel refining, silver refining, 
gold refining and lead refining. The facts given are, т the 
main, correct, but we think they are scarcely given with 
sufficient. fulness to be of great us» from the technological 
point of view. 

Separate chapters are devoted to th> lead storage battery 
and to the Edison storage battery. Those two chipters give a 
very good idea of the theory of the two classes of battery, and 
thay are also written from a practical side. ` 

The succeeding four chapters deal with the electric furnace. 
There is а short historical introduction followed by a long 
section on furnace design of rather a mathematical nature. The 
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manufacturing processes of calcium carbide and carborundum 
are adequately described. We think the author is not correct 
in saying '* Siloxicon is used to make crucibles and for furnace 
lining as it is not attacked by melted metals or by slags.” 
Siloxicon has been suggested for the above purposes, but as 
weunderstand it is not being manufactured, and never has been 
manufactured on a large scale, it is hardly correct to say ** it 
is used." The Acheson graphite process is described, the manu- 
facture of carbon disulphide in the electric furnace, also phos- 
phorus and alundum. The author then deals with aluminium 
and calcium. ТА» electric steel furnace takes up the rest of 
the section on furnaces. The last two chapters, which are 
among the best in the book, deal with the fixation of atmo- 
spherie nitrogen and ozone. The latter chapter is particularly 
good and the facts well brought together. 

Taken asa whole the book is a brief survey of applied electro- 
chemistry; in fact, it is too brief for the ground which is 
covered. At times, in his fear of being diffuse, the author 
hardly does the subject justice. At the same time anyone 
who wishes to obtain a good general knowledge of electro- 
chemistry would do well to purchase this book. It is well got 
up and the diagrams are excellent. F. M. P. 
Principles of Electrical Engineering. By Н. Penper, Ph.D. Pre- 

liminary Edition. (New York, 1910; McGraw-Hill Book Co.) 
Pp. хі. + 340. 17s, net. 

Although we have already a large number of elementary 
text-books on general electrical engineering, the majority of 
them do not deal very fully with the principles of the subject. 
For the ordinary evening student it 13, no doubt, desirable not 
to dwell too long upon purely theoretical matters, but the 
university student cannot be too well grounded in funda- 
mental principles, for to the technical electrical engineer a 
thorough understanding of the principles of electricity and 
magnetism is an invaluable asset. Оп the Continent there are а 
number of books dealing with the principles of electrotechnics, 
but few English books deal solely with theoretical electricity 
from an engineer's standpoint. We, therefore, welcome this 
preliminary edition of Dr. Pender's work. The author has 
confined his attention exclusively to the study of the principles 
of electricity and magnetism, and their applications in some of 
the simpler forms of electrical apparatus and machines. Yet 
the book is by no means simply an advanced text-book on 
magnetism and electricity ; И ìs essentially a work for elec- 
trical engineering students, matter which is purely of academic 
interest being omitted. The treatise deals entirely with 
theoretical matters, and there are no descriptions of electrical 
apparatus and machines. 

The arrangement of the book is good. In addition to there 
being nine chapters, the subject-matter is divided into para- 
graphs which are numbered consecutively throughout the book. 
A serviceable index is given, and the text 13 well illustrated by 
means of carefully drawn line diagrams. 

The first chapter is devoted to fundamental laws and units; 
the second gives a very full treatment of the theory of mag- 
netism. Then follow chapters on continuous currents, @ес- 
tromagnetism and electrostatics. There is a short chapter 
dealing with variable currents, and then three chapters on 
single and polyphase alternating currents complete the book. 
The treatment throughout is uniformly good, and the author 
has produced a very well balanced work. In the preliminary 
edition of a work of this nature, a number of small errors must 
inevitably appear. Practically all these, however, have been 
discovered and given on the “ errata " sheet. 

The book is to be recommended аз a very sound and thorough 
treatise on the principles of electricity and magnetism from the 
point of view of their application to engineering. As such it is 
certainly well worth the published price, although we cannot 
but think that had the book been published in England it 
would have been less expensive. ' A. E. C. 


The Electric Propulsion of Ships. By H. M. Новавт. (London 
and New York, 1911: Harper & Bros.) Рр. хй. + 167. 5s. net. 


The fact that the subject of the electric propulsion of ships 
is considered of sufficient importance to warrant the publica- 
tion of a book dealing with it is an indication of the march ot 
events in this direction. It was essential that such a work, if 


it were-to be convincing, should be undertaken by a writer with 
а clear and logical mind, and from this point of view Mr. Hobart 
is exceptionally well suited for the purpose. The question is 
one which is of an extremely controversial nature, and the un- 
biassed reader will undoubtedly feel that Mr. Hobart would 
have made his case stronger had he in certain parts of the book 
been less dogmatic and paid greater heed to the limitations of 
the electric svstem, of which in reality he is himself well aware, 
as evidenced by the remarks in the introduction. For instance, 
Mr. Hobart states that “ as regards reversing, neither gas nor 
oil engines have yet been developed with suitable characteris- 
tics," which is hardly an accurate conclusion for Diesel engines, 
where the problem of reversing has never been a serious one, 
and as regards simplicity of operation, those who are acquainted 
with Diesel marine engines fear little on that score. It would 
have been better had Mr. Hobart tackled his subject a little 
more boldly. It is apparent to all connected with marine 
engineering that the possibilities of the Diesel engine for marine 
work are enormous, and vet Mr. Hobart has practically ne- 
glected it as а factor for consideration, which was quite un- 
necessary, seeing that one system does not necessarily preclude 
the adoption of the other. 

It is unfortunately true that most electrical engineers are 
lamentably deficient in all knowledge pertaining to marine 
work, and the first six chapters of Mr. Hobart's book will be 
found very useful for those who require a brief outline of some 
of the more important data relating to ship propulsion. The 
next chapter on mechanical speed reduction gearing is inter- 
esting, but not very new, and one cannot help feeling that Mr. 
Hobart should have made his comparisons a little more definite. 
A systematic comparison between ships of the same size, type 
and speed, equipped with (1) steam engines or turbine direct 
drive; (2) mechanical gear drive; and (3) electrical drive, 
would have been very helpful even though not absolutely 
accurate. 

To electrical engineers perhaps the most interesting portion 
of the book is the discussion on the advisability of the employ- 
ment of alternating or continuous current, and it is certainly 
somewhat surprising to find Mr. Hobart advocating direct 
current for electrical propulsion. He !s admittedly frank т 
stating the objections to this system, but his suggestion of high- 
speed turbines with geared direct-current generators will find 
little support among electrical engineers, and still less in the 
marine world. 

The question of electrical propulsion is one which may yet 
achieve considerable importance, though this probablv depends 
to а certain extent on tle results obtained from the various 
Diesel ships which are now being constructed, and it is pleasing 
to notice in this book that due recognition has been viven to 
the really enormous amount of work which has been carried out 
by the two pioneers of electrical propulsion— Мг. Durtnali and 
Mr. Mavor. A. P. C. 
А New Map of Metropolitan Railways, Tramways and Mis- 

cellaueous Improvements for 1911. (London; E. Stanford.) 


2s. 6d, | 

This map shows т а very clear manner the present position 
with regard to traction in London, omnibus routes alone being 
omitted. The boundarics of the various metropolitan boroughs, 
too, are shown in different colours, and for this reason the map 


should prove very useful. 


ELECTRIC WINDING AT THE WEST RAND CONSOLI- 
DATED MINES. 


Gold mining on the Rend has now considerably passed the stage 
when mines, or rather cleims, were exploited under felse pretences 
with no chance of return to the unlucky shareholders. The position 
and quelity of the gold-beering reef ате much better known than 
formerly, and it has been recognised that, in order to make gold min- 
ing pay under the conditions prevailing on the Rend, it is necessary to 
degl with lerge quentities of ore. To this end '' Consolidations ” 
have been formed, so thet meny claims could be worked as спе mine. 
This naturally reduces capital outlay and working costs, and enables 
the use of the most modern equipments for winning the ore. and 
reclaiming the gold. 
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Une such concern is tho West Rand Consolidated Gold Mines (Ltd.). 
who are at present working one shaft (the cast shaft) and sinking a 
second on an estate of nearly 2,000 claims situated around Krugers- 
dorp. about 20 miles from Johannesburg. The crushing capacity at 
the end of 1909 was about 30.000 tons per month, and in 1910 about 
70,000 tons per month; with the completion of the new shaft this 
figure will be greatly augmented. | 

The west shaft of this mine, which is at present in course of sinking, 
is а seven-compartment shaft, and is being driven downwards at an 
angle of 50 deg. to the horizontal for an estimated distance of 3,000 ft. 
Sinking was commenced by means of a temporary headgear and two 
small steam sinking engines, and at the same time an order was placed 


of the skip, and the other moving very rapidly during the final part of 
the wind so as to increase the accuracy of stopping. Automatic de- 
vices are provided which bring the skips to a dead slow speed at the 
tips, and stop the hoist dead should the skips pass that level, irrespoec- 
tive of any action on the part of the driver. 

The electrica! equipment is designed for operation on the now well- 
known Ward Leonard system. Тһе winding motors are directly 
coupled to the drum shaft, and in each case operated at 60 revs. per 
min. On Hoist No. 1 the motor is of 750 H.P., 600-volt ‘continuous 


current, provided with commutating poles. Fig. 1 shows this motor; 


whilst a 450 H.P., direct-current Westinghouse motor is fitted to 
. No. 2 hoist. 


Ес. 1.—750.н.р. WESTINGHOUSE Motor DRIVING 6-TON Horst, West RAND 


Fig. 2.— EMERGENCY DEVICES. 
CONSOLIDATED MINEs. 


for two double-drum electric winding engines—one suitable for a 6-ton 
useful load, and the other for а 3-ton useful load. By the time the 
electric winding engines were installed the permanent headgear was 
completed, and the shaft had been sunk to a sufficient depth to permit: 
of economical hoisting with the electric hoist. 

The engine room is remarkable as it is built of brick and is very com- 
modious, whereas the usual engine room on the Rand is of corrugated 
iron construction, 

The two hoists were supplied complete, and their erection super- 
vised, by the British Westinghouse Electric & Manufacturing Co.. who 
purchased such parts аз drums. brakes, drum shafts and bearings from 
the Dingleische Maschinenfabrik A.G. under the terms of the order. 
The mechanical equipment of both hoists is almost identical, in spite 
of the difference in the loads. А third electric winder is to be 
installed when the shaft is finished and the mine partly developed. 

The services for which these hoists are designed are as follows :— 


Hoist No. 1. Hoist No. 2. 


Power for the winding motors is obtained from two motor-genera- 
tor sets arranged so that cither hoist may be driven by either motor- 
generator set, provision lso being mede for the third equipment 
contemplated. 


S 
А 


Inclination of shaft to horizontal 50 deg. 50 deg. Ё 
Length of shaft oo... cee 34000 ft. | 3,000 ft. | = 
Hoisting speed ..... eee eee с, 2,000 ft. per min. 2,000 ft. per min. Е 
Weight of rock per wind | ......... 1,200 lb. 6,000 Ib. 
Weight of вір... 7.500 Ib. 5,500 Ib. M 
Weight of rope .......... eee 8,500 Ib. 6,000 1b. 


2 
2, 


Each hoist is equipped with two drums, 10 ft. diameter by 3 ft. 9 in. 
wide between flanges, running loose on the drum sheft,end driven by 
multi-tooth clutches sliding on hexagonal sections of the shaft. The 
clutches are operated by handwheels on the driver's platform. Post 
brakes are provided on each drum, of the segmental type supported 
in the centre, and applied by weights. Compressed air engines with 
*' Iversen ” valve gear are used for releasing the brakes. | Interlocks 
are provided so that the brakes cannot be released on è drum that is 
not clutched to the main shaft. Compressed air for operating the 
brakes is obtained from a small compressor driven through gearing by 
a 16 н.р. three-phase 50-cycle 450-volt squirrel-cage induction motor, 
fitted with automatic starting and stopping gear controlled by the 


air pressure. slip-ring induction motor, direct coupled to a continuous-carrent 
‚ The position of either cage in the shaft is indicated by two dial | generator andan exciter. Thealternating-current supply for driving 
depth indicators, driven one from each drum through gearing. Each | the motors of the motor-generator sets is purchased from the Vietoria 
indicator has two points, one moving slowly during the entire travel Falls & Transvaal Power Co, 


Fic. 3. 


FIELD CONTROLLERS. 


Esch motor-generator set comprises à 200- volt, three-phase 50-cycle 
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In the Ward Leonard system, the speed and direction of rotation of 
the winding engines are, of course, controlled entirely by altering the 
strength and direction of the direct-current generator in the motor- 
generator set; this is here carried out Бу meens of а specia! faceplete 
controller illustrated in Fig. 3. By means of this controller any de- 
sired speed шау be obtained up to the full speed in cither direction, 
the specd corresponding closely to the position of the driver's lever, 
irrespective of the logd. These controllers are fitted with stops con- 
trolled electrically from the bank, so that half-speed cannot be ex- 
eceded when men ere being reised. 

An emergeney device is provided for each hoist, arranged and con- 
nected so that the hoists ere quickly stopped in case of overwinding. 
failure of power supply, failure of exciting current, overloads, Лиге 
of air supply or operation of driver's emergency lever. There is thus 
a safeguard against practically апу danger thet might arise. Fig. 2 
illustrates these emergency devices. 

А four-panel switchboard is used for controlling the supply of 
power to the two winding engines, 2nd is arranged to permit the ex- 
tension when required. The switehboerd is equipped with one r!ter- 
nating-current 2nd one direct-current panel for cech hoist, the former 
for the motor and the other for the fields of the various direct-current 
mechines. A 

Although the Ward Leonard system mey be reedily adzpted for use 
with a fly wheel so thet no peaks ere reflected into the mains, no at- 
tempt has been mede to equalise the load of the winding engines, since 
the stations of the Victoris Falls & ''ransvas! Power Co. are large 
enough to be untroubled even by the heavy peeks of the large winding 
engines in use on the Rend. | 

In conclusion, we must express our thanks to the engineers of the 
General: Mining & Finance Corpa., who heve permitted (ће re- 
production of the above photographs, 


DELRAY STATION OF THE DETROIT EDISON 
COMPANY. * | 


Nuninary.—he plant in this station is of particular interest, since И 
includes probably the largest boilers ever made, these cach having a 
normal output of 7,000 kw., and being capable of supplying steam for a 
short time to an [1,000 kw. unit. 


Four miles south-west of the business centre of Detroit, on the 
shore of the sp'endid river connecting Lekes St. Clair end Erie, are 
loceted the great Delray power houses of the Detroit Edison Co., now 
totalling 75.000 kw. in maximum turbine rating. Besides the 
unusual, distant location of this p'ent es originally dictated by the 
expected sale of exhaust steam to salt minos near by, the Delray 
stations embody meny interesting end nove! departures from ordinary 
plent practice, the most remarkable of which is the pioneer use here 
of nominal 2,365 н.р. boiler units, from which steam demands as 
high es 11,000 kw. per boiler have been taken. The extraordinary 
efficiencies shown by these great boilers me ke it probable thet other 
undertakings will follow suit, bringing the beleted progress of boiler 
sizes more nearly ebreest with the present steam units. 

The Delray plant at present comprises No. 1 station, built in 1904, 
snd now conteining. two 9,000 kw. and three 3.000 kw. turbo- 
generators, end the newer No. 2 stetion, completed т 1908, and 
designed for four 14,000 kw. turbines, three of which are elready in 
service. The boiler room containing the large boiler units forms part 
of the No. 2 plant. Besides supplying the customers of the Edison 
]Huminetiug Co. in Detroit, the stetions ¿lso supply the suburban 
district of the Eestern Michigan Edison Co., the Detroit. United 
Reilwevs (street ezrs) end the clectriticd Detroit river tunnel of the 
Michigen Centre! Reirocd. | ; . 

Under the present conditions of operation, tho No. 1 stetion is 
essentiel v tho continuous-load p'ent. showing è nosrly Hat economy 
curve over © wid? renge of 10: пу. The No. 2 plant, with its 
14,000 kw. turbines end large boilers, is, on the other hand, the peak- 
losd station, гла is operatcd at its meximum copscity only during 
the hours of heeviest demend. The 14,000 kw. turbines show their 
highest efficiency in the region of 8,000 kw. loed, decreasing slightly 
with accession of load up to their maximum rating. А similar 
economy relation is shown by the big boilers, as the accompanying 
efficiency curve (Fig. 1) illustrates. These huge boiler units have 
their highest efficiency et about their rated load on 2, basis of 10 sq. ft. 
per horse-power, felling off about 5 per cent. in economy at 210 per 
cent. load. 

The country &5out Delrey and Detroit is underlaid by a thick 
stratum of #316. Steam is required for eveporating the brine аз 
pumped up from these depths, end the origina! design of the first 


* Abstract cf an arcele in the " Electrical World," 


Delray station included a surplus of boiler capacity in order that the 
four 3.000 kw. Curtis turbine sets might operete non-condensing, 
disposing of the exhaust steam to the sa't refiners. Twenty-four 
511 н.р. Stirling weter-tube boilers were, therefore, installed. set 
in four batteries of six cech. These boilers are equipped with Roney 
stokers. The outside groups of six boilers żre served by two 132 ft. 
steel stecks, ИИ. in die meter, and the inside double row by а 16 ft. 
stack of the seme height. Induced dreught for each battery of 
boilers is furnished by a 15 ft. fen. | 

As originally erected, the furneces of these boilers were each 
divided by & medien wall 134 in. in thickness, supporting the sprung 
mesonry erches. ‘These centre wells have given some trouble, 
limiting the life of the ventilated arches to 18 months or less. The 
experiment hes ececordingly been successfully tricd of throwing 
together the stokers and two ports of the furnaces, replacing the two 
sprung erches by è single flet suspended arch, and so gaining ¿tl the 
advantages of è singie lerge fire instead of two small ones. All of the 
boilers in this room will be similarly equipped with fet suspended 
erches, removing the centre wells. 

The plan for the eveporetion of selt was never cerried ош. The 
first four turbo-elternetors in the origins! Delray plant were 3,000 kw. 
4.600-volt 60-evele three-phase Genere! Electric mechines running 
condensing èt 600 revs. per min, "hos? i: e now being replaced by 
9,000 kw. alternators of similer type with @ meximum rating of 
11,000 kw. cach. Eech exheusts into & Worthington 16,000 sq. ft. 
surface condenser mounted as Из bese. All of the auxiliaries of the 
new 9,000 kw. units ere motor driven, provision being made for 
teking steam from the second stege of the main turbine units for 
heating the fecd water. Besides the compactness of such motor- 
operated auxiliaries, this 2rrengement, it is declared, results in а 
therme! efticieney at least equivalent to thet with steam-driven 
euxiliaries, аз in the case of the 14.000 kw. units in station No. 2. 

Of special interest in connection with the new 7,009) kw. sets are 
the motor-driven four-st gè cntrifug:l pumps, мер combine the 
functions of both hot-well and boiler-fecsd panp At a single step 
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these pumps thus take the condensed water from the hot wells, send 
it through the closed feed-water heaters, and deliver it direct!y into 
the boilers through the economisers, While open-type foed-weter 
heaters sre used elsewhere in the plant, the созо hovters were 
rendered. possible in the case of these combination pumps, since tho 
water handled, as condensed from the turbines, is pure end free from 
oil. 
Principal interest. in the Delray stations is, of course, attached to 
the huge double-fired Stirling boilers, which have а rated capicity 
of 2.365 H.P., on the basis of 10 sq. ft. of heating surface рог horso- 
power, The norma! output of cach unit is, however, 7,00) kw. in 
regular service, end 11,000 kw. during short periods. Five of these 
huge boilers are now erected, the lest two nearing comp'etion ; ths 
first three have been in service for pericds ranging up to two years, 
The present boiler room is now being duplicated, five 2,365 H.P. 
units being similarly installed in two rows of three and an open руг 
respectively, giving à cross-2isle between the two rooms. 

The following are the dimensions of these prodigious units : Width, 
31 ft. ; height, 36 ft. ; depth, 28 ft. Tot»! surface, 23,051 sq. ft. ; 
1,564 3} in. hot-drawn seamless tubes ; one 54 in. steam drum; two 
48 in. stc m drums; two 48 in. mud drums. The boilers are fired 
from both ends, three being equipped with Roney stokers and two 
with Taylor under-feed stokers. The Roney stokers have 453 sq. ft. 
of grote surfece, giving è ratio of 52 to Lin heating to grate surface, 
The Teylor stokers have a nominal area of 300 sq. ft., with a heating- 
grate ratio of 79 to 1. The boilers produce steam at 205 Ib. pressure, 
superheated to 150 ?Е., by traversing superhester coi's mounted 
between the boiler tubes proper, as shown in Fig. 2. There are four 
water columns to each boiler, and each of the 54 in. steam drums is 
provided with eight 4} in. safety valves, besides four 3 in. safety. 
valves on the superheaters. ое 
Forced draught is supplied to the two boilers equipped with tho 
Taylor stokers by three double Sirocco blower sets exhausting into 
à commón chamber. These blowers, which are mounted on the ash- 
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basement level, are driven in pairs by 175 Н.Р. Kerr steam turbines, 
running at 1,710 revs. per min., and exhausting into the feed-water 
heaters. 

The ashes from the boilers are discharged from hoppers into ash 
cars running on a narrow-gauge track in the basement. -A small 
storage battery electric ' goat," constructed with the same wheel 
base as the cars, so as to take the short radius curves, pushes the 
loaded ash cars out of the building, where they are taken in tow by 
a large electric locomotive capable of handling a train load and 
drawn to the dumping ground. 

The idea of boiler units for Delray far exceeding in size that of the 
standard ratings was first suggested by Mr. Alex. Dow, general 
manager of the Detroit Edison Co. The construction of the huge 
boilers was undertaken by the Babcock & Wilcox Co., the adaptation 
of the mechanical stokers and furnace construction being in charge 
of Westinghouse, Church, Kerr & Co., engineers for the station. 
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Fic. 2.—Section or BOILER FITTED WITH UNDEBRFEED STOKER. 


One of these boilers is equivalent to à whole battery of the smaller 
units in the older room, so that the operation of the large boilera 
brings all this steaming capacity under the closest supervision of the 
fireman, who can thus devote all his attention to regulating the 
single large fire. In answer to whatever objections may be raised 
to carrying such a huge steaming capacity in a single unit, it is 
pointed out that turbine sizes have long far exceeded even this boiler 
rating. The cube-square law of radiation, which works against the 
ventilation of the larger sizes of turbines without forced draught, acts 
to improve the efficiency of large boilers, for while their capacity 
increases with their cubical contents, the radiation losses vary only 
with the square of their linear dimensions. Besides the increased 
efficiency of such large boilers, their first cost per horse-power of 
rating is less; they occupy smaller area per unit of output, and 
greatly simplify the number of pieces and arrangement of apparatus 
fequired in the boiler room. | ' 


The repairs and maintenance of the large units have not exceeded 
the usual cost рэг horse-power with smaller sizes. Tube trouble 
has been practically negligible, as was expected from the experience 
already obtained with the smaller units in the No. 1 plant. The 
brickwork troubles anticipated have now been almost wholly over- 
come. The wall under the mud drum of one of the Taylor stoked 
boilers, now in use 13 months, became deflected inward after about 
nine months’ service, and required straightening ; but this has now 
been anchored, and should be good for an indefinite period of time. 

With the Roncy stokers, the flat suspended arch construction of 
the big furnaces has also made it possible to patch their brickwork 
with the greatest despatch, when such rep2irs become necessary, 
at intervals of about three months. In fact, when required, a boiler 
in service on one p22k load hes been shut down, repaired, and put 
back in service for the peak of the following day. Eech row of two 
or three boilers is provided with an 18 ft. diameter steel stack, 
250 ft. high, lined with common bricks backed by concrete. 

The test data reproduced herewith аге from results obtained by 
Dr. D. $. Jacobus in the course of ап extended investigation of the 
Detroit steaming units cquipped with both the rocking grate and 
under-feed types of stokers, and were reported by him to the Ameri- 
can Society of Mechanical! Engineers at its New York convention, 
December 5 to 8, 1911. 

The presence of the few large units in the No. 2 boiler room has 
greatly simplified the high-pressure steam piping. Attention should 
be called, however, to the use of en unusual English form of valvo 
throughout the Delray station. These Hopkinson velves are, in 
general, of the gate type, but have a total opening of only one-half 
the diameter, and hence one-quarter the area, of the pipe in which 
they are inserted, the transition in size being made by a pair of 
opposed cone-shaped funnel chambers in the casting. At the valve 
the pressure head of the steam is thus in part converted into velocity 
head for traversing the diminished opening at high spoed, again 
regaining its pressure in the increasing cone chambers on the far side. 

In the case of some of the 14 in. valves at Delray it has been 
estimated that the steam velocities at the gate reach 10 miles per 
minute. The valves have the advantage of affording a direct path 
for the steam, the gate mechanism when open concealing its own 
sills, so that no eddies are produced in the restricted cross-section. 
The material of the valves is of а specia! hard stcel, which resists 
wear. For operating, the valves are equipped with a gear and 
pinion, so that one man can manipulate even the largest. the 14 in. 
size. Aside from their ease of operation and decreased weight, the 
imported valves, with 40 per cent. duty, cost only about three- 
quarters as much аз the ordinary steam fitting. 

The No. 1 and No. 2 boiler rooms аге tied together by 10 in., 12 in. 
and 14 in. steam header lines. 

Coal Handling.—The coal-handling equipment of the Delray plant 
is common for the two boiler rooms. Coa! is received bv rail. and 
an inclined trestle raises the dump-bottom cars over the receiving 


Table I.—Tests with Oscillating Grate Stoker. 


dM | | | . | Per cent. steam "ет p. of 

No. of | Length, Рег cent., Efi- used by stokers flue ге 

test. hours. | rating. | ciency. and jets. | deg. Fahr. 
1 25:0 105:0 77-34 T 576 
2 24-0 80:0 ' 79-88 id 480 
3 , 240 113:8 11:45 0:63 542 
4 300 152-4 | 7578 1:28 670 
5 24°0 94:0 . 81715 1775 483 
6 ‚ 24:0 150-7 15:28 1-45 062 
16 32:0 98-6 | 80-98 1:34 460 
17 16-5 193-3 | 76-73 1:39 636 
18 | 24.0 1957 | 75:57 1-82 604 
2.4* ы 900 119:8 76:13 i 272 
5-6* 55:0 127:3 | 7623 Е 575 

* Including periods between tests. 
Table IL. —Tests with Спаја Stoker. = "EE 

| | | l Percent. steam -' Temp. of 

No.of |Length, Percent. Е. | sod by stuker бие gases. 

test. hours. . rating. | ciency. | quxiliaries. © deg. Fahr. 
7 | 240 , 1312 , 77:07 | 2-61 | 575 
8 ; 240 |. 107-9 | 80-28 | 2-44 | 493 
9 | 50:0 | 162-8 77°85 | 2.87 | 574 
10 48-0 | 92-9 11:90 2-63 | 487 
an | 265 ` 2113 | 7584 3-41 651 
12 48-0 121.3 | 79-24 | 2.57 | 535 
14 | 240 | 1855 | 7642 | 2-95 ' 647 
7-9* - | 1090. 140-0 | 7766 | 2-68 545 
10-11* | 80-5 (1328. | 75:06 . 3:01 542 


| 
* Including periods between tests. 
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hopper, from which the coal is hoisted by a pair of 2-ton skip hoists 
to the top of the coal tower. "These skip hoists dump automatically 
into the crusher hoppers, from which, after being crusbed, the coal 
is delivercd by narrow-gauge cable-drawn cars to the bunkers 
located over the boilers. 

These bunkers are arranged with partition walls and bifurceted 
spout entries, so that different grades of coal may be stored in the 
two sections, one being used during ordinary loads and the other 
for the peak pericds of the day, in this way utilising each to its best 
advantage. The bins of the older boiler room have a capacity of 
5,000 tons, and those in the new room one of 3,500 tons; 20,000 to 
30,000 tons are kept in open-ground storage. 


14,000 kw. Turbine Generators.—The 14.000 kw. Curtis turbine 
units furnish 4,600-volt 60-cycle three-phase energy, and run at 
720 revs. per min. Steam at 180 lb: per square inch pressure, super- 
heated 150^F., is used, the turbines exhausting into 25,000 sq. ft. 
base-type two-pass surface condensers. "The total weight of one 
of these 14,000 kw. units is about 400 tons, the 10-pole field and 
revolving part of the turbine alone weighing about 90 tons. 

Although ventilated by Гогсса draught, as is necessery in turbo 
units of this size, these sets are unique in having the usuel direction 
of the flow reversed, air being teken directly from the engine room 
through the 90 deg. apertures end discharged outside. This arrznge- 
ment has contributed greatly to the comfort of the engine room in 
mild or warm weather, while, 2s a result of the wide inlet opening, 
the cooling effect obtaincd is practically the same as that from the 
usugl duct intake of limited cross-section. Dampers are provided, 
so that in cold weather the werm air from the turbo-generators can 
be detlected back into the plant for heating the engine room. 

Exciting current is supplied by two horizontal, non-condensing 
Curtis turbines driving Genere! Electric high-&peed type generators. 
The panels for these exciters are entirely remote controlled, the field 
switches, rheostats, &c., being all located in compartments beneath 
the oil-switch gallery. 

The 4,600-volt ‘bus bar for cach station is arranged in the form 
of a loop closed across its ends by oil switches and broken into 
two halves by sectionalising switches. This gives the edvan- 
tage of a double ‘bus bar without its duplications. The generators 
are so arranged that part of the number can be connected to one 
section of the bars and the remainder to the other side of the loop. 
In addition to the regular machine oil switches, the generator leads 
are brought through auxiliary oil switches on the floor below, ensuring 
positive rupture of the circuit in case of the failure of the main 
switches. The loop ‘bus bars in each power house are connected 
together by tie switches, and the two plants operated as a single 
system at all times. 

The 4,600-volt trunk lines and feeders radiating from Delray to 
the various sub-stations of the svstem are tapped off the main loops 
through motor-operated oil switches similar to those for the generator 
units. For transmitting to the more distant part of the district, the 
pressure is stepped up ina sub-station 500 ft. away to 22,000 volts. As 
the 22,000-volt load increased it became evident that a lerge number 
of trunks wou'd be required bet ween the station end this sub-stetion. 
To save this duplication of еге lines, it wes decided to extend the 
plent “bus bers themselves directly to the sub-station, and from 
them at thet point oil switches similar to those already mentioned 
tap off to the transformer units. The ‘bus bar extension is cerried 
on à steel bridge structure. The 22,000-volt lines are carried from 
the sub-station by underground cable. 

The operating roll of the Delray station numbers 200 men, while 
at the present time 200 others are emp!oyed on construction work 
under the direction of the operating staff. For the benefit of its 
men at Delray, the Company has just installed an attractive res- 
taurent, where each day about 300 meals are prepared on en electric 
range and served to employés at cost. Mr. Alex. Dow ів gencra! 
mengger of theCompany, and Mr. B. J. Denman acting chief engineer 
at tho station. 
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OPERATING CHARACTERISTICS OF METAL 
FILAMENT LAMPS. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sin: In view of the photographic evidence published by Mr. 
J. B. Taylor it would appear very probable that in the case of a 
metal lamp filament there is a time lag of resistance behind 
temperature, and that in any case the filament is at a tempera- 
ture much higher than the normal running temperature for a 
small fraction of a second immediately after it is switched on. 

With regard to the shortening of the life of the filament due 
to this ~“ overshoot ” I think that, although Prof. Marchant’s 
tests are doubtless satisfactory, the conclusion he draws as to a 
shortening of life of only one-half per cent. is not justifiable in 
view of the results of the tests; nor is it in keeping with the 
experience of most large users of metal filament lamps. 

In his Paper (published in the " Illuminating Engineer ") 
Prof. Marchant states that " some of tlie continuously burning 
lamps were unbroken after 3,000 hours, and of the switched 
lamps some were unbroken after 1,500 hours’ burning." 
Further on he shows that the life of the continuously burning 
lamps was 50 per cent. greater than that of the switched lamps. 
_ Since the effect produced is not simply deposition of the 
metal of the filament on the bulb but also mechanical damage 
to filament and supports, due to stresses produced by sudden 
heating, it is obvious that the time allowed in these experiments 
for cooling, viz., 10 seconds, does not reproduce the conditions 
which obtain in practice, where the lamp may be initially at a 
comparatively low temperature. 

Experience obtained with numerous lamp failures shows that 
lamps very seldom fail while in use, but usually at the moment 
of switching on; and, although a large number of these failures 
will doubtless be due to the lamps being handled while not in 
use, I have experienced breakage of the filament when switch- 
ing on in numerous cases where the lamp could not have been 
touched since last used.—I am, &c., 


Battersea, Jan. 8. A. W. ASHTON. 


TO THE EDITOR OF THE ELECTRICIAN. 

Мік: The very interesting photographs of Mr. Taylor cer- 
tainly point to an overshoot of light in a metal filament lamp 
at the instant of switching on, but some similar photographs 
taken from a Paper by Mr. Stuart Freeman, which are given as 
confirming Mr. Taylor's results, and are published in the 
* Electrical World " for July, 1908, do not appear to be so 
conclusive. This Paper contains the suggestion that there is 
a lag of increase of resistance behind increase of temperature in 
the conductors, а phenomen on which, as far as I know, is quite 
new. .I have made a number of tests here with 230-volt lamps 
both with tungsten and tantalum filaments, and also with a 
25-volt tungsten filament lamp, with a view to seeing whether 
there was any appreciable overshoot of light at the moment of 
switching on the every-day lamp. The lamps were switched on 
both when hot and cold. The method used was to throw an 
imag. of the lamp filament on a uniformly rotating photo- 
graphic film at the instant of switching on. I have been unable 
to detect any variation in the density of the image. The trace 
on the film is so uniform that one could justify а definite state- 
ment that there is no appreciable overshoot of light in these 
lamps. As I said in my letter it is difficult to see how there can 
be an increase of current above the normal after the lamp 
filament has reached Ив full temperature, and there 18 no evi- 
dence of this in Mr. Freeman’s oscillograms. The overshoot 
would, therefore, appear to be caused by the vacuum being 
better before the filament heated than it was afterwards. It 
seems possible that the results Mr. Taylor obtained may have 
been due to an exceptionally good vacuum in the lamp. All 
my tests have given a negative result, and I think that there 18 
no doubt that the phenomenon of overshoot, as it 18 observed 
by everyone, is mainly due to physiological causes. I was, 
perhaps, going too far in saying that 1t was necessarily due 
solely to this cause.—I am, &c., 


Liverpool, Jan. 10, E. W. MARCHANT. 
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HEAT TESTS OF DYNAMOS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: In your issue of the 15th December, 1911, Dr. 5. P. 
Thompson proposes a method of calculating the probable 
final temperature rise of electrical machines by running them 
on load until the rate of increase of temperature 15 half the 
initial rate, and assuming that “ the final rise will be exactly 
double the rise reached at that point." 

This would be the case if the machine under test were 
perfectly homogeneous, and if the cooling were the same for 
all its parts, but as neither of. these conditions is fulfilled т 
practice, it might be expected that Ше proposed method would 
not give reliable results. 

In order to test this point I have applied the method to 
about 30 actual heat runs on various sizes of motors and 
generators, and find that only m about one quarter of these 
cases 18 the calculated value of the temperature rise within 
20 per cent. of the correct figure, and that 1n many cases the 
error is as much as 50 per cent, above or below the true figure. 
Furthermore, as the different parts of the machines rise in 
temperature at different rates, the method does not give con- 
sistent results for the same heat run when applied to various 
parts of the machine. In fact, for certain induction motors, 
the method gives too high a temperature rise for the iron 
laminations, and too low a temperature rise for the stator 
windings. | 

The conditions required for the proposed method to be 
applicable might be expected to be most nearly fulfilled in the 
absence of air-ventilation, and I find that in one case of a large 
oil-cooled transformer the calculated temperature rise of the 
oil is almost exactly correct, but that even in this case, the 
temperature rise of the windings is actually nearly double that 
obtained by the calculation. 

Conversely, № might be expected that an increase of air- 
ventilation might cause the calculated temperature rise to 
depart more widely from the correct value, and I find in the 
case of an induction motor, in which the method gives a 
temperature rise 20 per cent. too high, the addition of ventilat- 
ши blades caused the calculated temperature rise to become 
53 per cent. too high. 

It seems to me froin the above facts that the method advo- 
cated by Dr. Thompson is not sufficiently reliable to obviate 
the necessity of carrying on heating tests until the parts of the 
machines have actually reached their final stationary values.— 
Tam, &c., A. J. MAKOWER. 

South-Western Polytechnic, Jan. 10. 


TT 4 


THE ASSOCIATION OF CONSULTING ENGINEERS. 


As already announced. a meeting is to be held at 4 p.m. on 
Monday next at the Institution of Electrical Engineers, with the 
object of taking the steps necessary to give life to the Associa- 
tion of Consulting Engineers. This body has existed їп embryo 
for some little time, but the final step was deferred in order 
that suitable rules should be drawn up and that the whole posi- 
tion should be thoroughly considered. In reference to this 
meeting we have received the following letter. The signatories 
to this letter are cood evidence that a broad basis 15 desired, 
not merely an electrical one. | 


TO TAKE EDITOR OF TAE ELECTRICIAN. 


SIR,—AÀs aadn0unced some time ago іп your columns, a. meeting of 
practising consulting engineers, representing all branches of the profes- 
sion, will b» held on Monday, January loth, at 4 p.m.. in the Lecture 
Theatre of the Institution of Electrical Engineers, Victoria Embank- 
ment, W.C. 

For the purpose of forming an association of consulting engineers a 
code of rules his been drawn up, which it is believed will be in the best 
interests both of the public and of the profession, and it is hoped that all 
eligible consuliing engineers who are able will attend the meeting in order 
that the subject may receive the fullest possible discussion. 

It is inevitable that the rules will require alteration and improvements 
as experience may dictate, but it is felt that they form а basis on which 
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consulting engineers may associate together in the best interests of the’ 

profession. | mE ) | 

In the absence at present of any recognised list it is obviously impos- 
sible to communicate individually with every eligible consulting engi- 
neer, and it is hoped that all such will accept this invitation to attend the 
meeting on presentation of their card at the entrance. 

As it is sure to occur that a number of those who are in full sympathy 
with the aims and objects of the association will find themsclves unable to 
be present at the mecting, it is hoped that they will assist by sending 
their views in writing to the honorary secretary, Мг. А. H. Dykes, 11, 
Victoria-street. Westminster, S.W., from whom copies of the rules and 
other information may be obtained.—We are, &с., 

JOHN SYDNEY ALFORD, M.Inst.C.E., 

9. Victoria-street, Westminster, S.W. 

Hexry Percy BovrNois, M.lnst.C.E., Е.К. San. Inst., Past 
President Inst.M. & C.E.. Past President L.Eng.Noc, M. 
Advisory Com. Road Board, 

7. Vicioria-strect, S.W. 

WILLIAM TREGARTIEN Doverass, M.Inst.C.E., 

15. Victoria-street, Westminster, S.W. 

EpwaRp MiTC i ELL EATON, M.Inst.C.E., 

7, Victoria-street, Westminster, S.W. 
Ropert HAMMOND, M.Inst.C. E.. M... E. E., M.l. Mech. E., 
64, Victoria-street, Westminster, S.W. 

Joseph H. Harrison, M.Inst.C.E., МЛ.МесЪ.Е., M. Iron & 
Steel L, Past President Cleveland Inst. E., 

2. Exchange- place, Middlesbrough. 

BaLpwiN LarHAM, M.Inst.C. E, 

Parliament Mansions, Victoria-street, S.W. 

CHARLES Lomax, Assoc. M.Inst.C. E., 

37. Cross-street, Manchester. 

ХЕХ RicHaARD Lowcock, М.п. С... 

50. Queen Anne s-gate, Westminster, S.W. 

ERNEsT LAWSON MANSERGH, M.Inst.C. E., 

5, Victoria-street, Westminster, S.W. 
ARTHUR J. MARTIN, M.cInst.C.E., F.R.San.]., F.G.S., Pres. San. 
Inst. Eng., 

7, Victoria-street, Westminster, S. W. 

Tuomas Lopwick MILLER, M.Inst.C.E., 
709, 'Tower- buildings. Water-street. Liverpool. 

WiLLIAM Morris MonbEv, M.Inst.C.E.. M.1.E.E., Past Pres. 1.Е.Е., 
82, Victoria-st reet, Westminster, S.W. 

WiLLIAM HENRY PATCHELL, M.1nst.C. K., M.L E.E., M.L. Mech. E., 
Caxton House. Westminster, S.W. 

WiLLIAM LLEWELLYN PREECE, M.Inst.C.E., M.T.E.E., 
8. Queen Anne’s-gate, Westminster, S.W. 

Hesry Rork, M.Inst.C.E., 
8. Vietoria-street, Westminster, S.W. 

Jous FngaNCiS CLEVERTON “хк, M.Inst.C.E., 
M. LE. Mech. E., 

R, Queen Anne s-gato, Westminster, S.W. 

EDMUND HERBERT STEVENSON, M.Inst.C. E., 

38. Parliament-strect, Westminster. S.W. 

JAMES SWINBURNE, F.R.S., M.Inst.C. E., M... E. E., Past Pres. L.E.E., 

2. Victoria-street, Westminster, S.W. 
ALAN ARCHIBALD CAMPBELL SWINTON, M.Inst.C.E., M.I.E.E., 
M.L Mech. E.. Assoc. Inst. N. A., 
66, Victoria-street, Westminster. S.W. 
GOTFRED MipGLEY Tay Lor, M.Insc.C.E., 
Caxton House, Westminster, S.W. 

ALFRED HERBERT DYKES. Assoc.M.Inst.C. E.. M.E.E.E., 

11, Victoria-strect, Westminster, S.W., hon. secretary. 


M.LE.E., 


THE DEVELOPMENT OF THE CIRCLE DIAGRAM FOR 
THE THREE-PHASE INDUCTION MACHINE. 


We give herewith an account of the discussion on Mr. T. F. 
Wals Paper on the above subject, read recently before the 
Birmingham Local Section of the Institution of Electrical 
Engineers. An abstract of this Paper appeared їп our last 
Issue. 

Mr. L. Н. A. Carr pointed out that Fig. 6 (Fig. 4 of ourabstract. Ep. А.) 
was practically the same as the standard approximate diagram given by 
Arnold and others, but that Arnold had carried the construction further 
and obtained a slip line in a more convenient position, ie., with the scale 
nearer the circumference of the circle at the working value of the current. 
He then pointed out that to obtain Fig. 5 (Fig. 3 of our abstract, Ep. Æ.) 
the author made three assumptions, viz. :—(1) Stator flux constant (neg- 
ligible stator resistance) : (2)iron losses constant ; (3) IPR loss due to mag- 
netising component of current negligible. While the second of these 
assum ptions was approximately true. the other two were not justified n 
practice if it was desired to obtain a true diagram of the performance of 
the machine, particularly if it was a small machine and had large (com- 
parative) losses or had many poles and hence high magnetising current, 
It was preferable to consider not the iron losses as constant but the tren 
and friction, for then when the circle was constructed the friction torque 


л. 


at standstill was not indicated as useful torque of the diagram (as in the 
author's figure). Whenstator resistance was taken into account the centre 
of the circle became shifted upwards away from the zaxis. This could 
be shown by drawing a eircle for constant back E. M.F. (constant flux) and 
then adding a portion Ir for the stator resistance to obtain the total ter- 
minal velts. Yne current vector could then be reduced in the proportion 
of the two voltages and turned through the necessa ry angle to reduce it to 
constant terminal voltage. If this were done fora series of points on the 
circle the new constant voltage cirele would be seen to be raised above the 
old constant Нах circle. "his was show n more fully and proved by Arnold 
and La Cour in their book on the Induction Motor. Their practical rule 
forfinding the centre was for staturand rotor equivalent resistances nearly 
equal, to erect a perpendicular on the“ running light " point and to biseet 
the intercept between this point and the short-circuit current line. a he 
centre мой lie on an absissa throuch this bisection point. “Vest results 
overa wide range of motors—down to fan motorsof fractional horse- power 
—showed close agreement with ihe circle obtained by this method. Not 
only because of the running light IÈR loss, but also since the horizontal 
diameter did not pass through the running light point, the * straight line ` 
method of obiaining the brake horse-power and torque lines did not give 
correct results, but the true lines of stator and rotor copper loss had to be 
ealeulated. This was quite easy, as the short-circuit losses being split up 
hy marking off the stator copper losses (which were capable of fairly accu- 
rate determination it was a simple «Ede-rule calculation to obtain the scale 
distance represencing the loss proportional to the square of any given cur- 
rent line on the diagram. Consideration would show that, in the сазе the 
author had considered, the facts that there was not a wide divergence 
between the no-load and shcn-circuit power-factors and that the magnet- 
ising was relatively small, tended to bring the centre of the true circle com- 
paratively close to the author's approximations, and hence the agreement 
with his test results. However, to be of any practical utility the cirele 
diagram must be constructed so as to represent correctly the ease of every 
moter. А theory could not be assumed to be proved beeause fitures ob- 
tained by its use agreed with practice т one particular case. - 

Dr. S. P. міти was not able to follow the a гете in the author's con- 
vention for the representation of the vector of the rotaiing field. һа it 
was stiied that Che vector of the rotating field will be drawn to eoineide 
with the E M.F. which it induces 7 ; but how could this be possible when 
the induced E.M. F. depended on the rate of variation of the field ? Again 
it was stated that "the rotor current must be in phase with the actually 
existing rotor flux cutting the rotor winding " ; surely this statement was 
liable to misinterpretation, for the rotor current was practically in phase 
with the induced pressure under normal conditions, whilst the pressure 
naturally lagged 90 deg. behind the flux inducing it. Similarly in Fig. ], 
unless (his was intended to represent M.M.F.s it should be regarded as a 
ficticious fox diagram except at no-load, when the conditions for the 
stator would be somev hat as shown. Of course, if the fictitious flux dia- 
gram for tho stator was added to a corresponding fictitious Hux diagram 
for the rotor the actual Hux diagram for the machine would be obtained ав 
the resultant. The diagram deduced Бу the author differed very little 
from that developed by Ossana and used largely by Arnold as the no-load 
and short-cirenitdiagram. rhe use cf circle diagrams forinduction motors 
should not be over-estimated. Owing to the mavaitude of pulsation losses 
and other uncertain quantities the simple Heyland diagram was suffi- 
ciently accurate for small motors. For larger motors above 50 Hr., how- 
ever, a more accurate form might well be adopted and close agreement 
between test results and calculation could be expected. In such diagrams 
it was of che highest importance that the scales should be made quite clear 
both in ihe description and the application. 

Mr. G. SHEARING, та written communication, remarked that the vector 
diagram given by the author differed considerably from those of other 
writers on che same subject. He had utilised che vector of a rotating field, 
as represented by the flux cutting the conductors of one phase, to deduce 
the diagram. "nis gave a phase displacement of 90 deg. with respect to 
time forthe rotating Не and the current producing the field. It was due 
to thts represeniation of the rotating field that the rotor current and the 
actually existing rotor flux were in phase with respect to time. That 
they were in phase was hardly clear from the Paper. ‘The following con- 
siderations might help to explain this. The actually existing rotor Нах 
might be regarded as due to the vector combination of part of the stator 
rotating field and the rotor rotating field. ‘ihe stator rotating field in. 
duced ап E. M.F. in the rotor in phase. The rotor current lagged with 
respect to this E. M.F. and set up the rotor rotating field which lagged with 
respect to the rotor current by 90 deg. Combining these hypothetical 
stator and rotor rotating fields they vot the actual rotor field. The maxi- 
mum value of this flux would be cutting a given rotor conductor at prac- 
tically the same instant as that for which the cnrrentin that conductor was 
a maximum. Thus, according to the author's convention, they were in 
phase. Tne vector diagram was purely a time diagram in its phase rela- 
tions. The circle diagram was obtained in a simple manner and the above 
application of the rotating field vector seemed to be new. 

Mr. T. Е. WaLL in reply £o Mr. Carr's remarks as to tho assumptions 
made, called attention to the lasi two paragraphs of the Paper. It was 
there stated that the error due to the assumptions was less than would 
appear at first sight owing to the fact that the circle diagram was drawn 
through the two actual test points. As an old student of Prof. Arnold he 
fully appreciated the methods employed by him and his collaborators in 
developing the circle diagram for the induction motor. At the same time 
it could not b» denied that Prof. Arnold's methods were not easily under- 
stood. As far as the cirele was concerned there were two points which 

mist bo th» same for both methods, viz. :—the experimentally obtained 
no lei and short-circuit points, the difference lying in a slight displace- 
m "ut of the centre of thecirele, The motor referred toin the Paper was a 
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З B.H.P. 6-рое one and was used because it was the first available. Prof. 
Arnold’s approximate construction referred to by Mr. Carr would be found 
to give а circle practically coincident with that of Fis. 6 of the Paper. 
there was, however, another point, and that was the influence of satura. 
tion of the magnetic circuit. Prof. Arnold assumed that the iron had 
constant permeability, and modern motors were certainly not worked 
below the saturation point. It was then hardly logical to insist on extreme 
accuracy т one direction if there was considerable error in another. 1f 
Mr. Carr was not satistied that the test figures viven were not sufficient 
evidence of the accuracy of the circle diagram, Mr. Wall would like to see 
curves deduced similar to that of Fig. 7 (Fig. 5 of our abstract. Ep. E.) and 
thus ascertain what discrepancy might be expected in those cases which 
Mr. Carr considered to be doubtful. Referring to Dr. Smith's remarks, it 
Was surprising that the statement contained in his first quotation was not 
obvious. If a conductor was cut by a steady and uniformly rotating ficdld 
the E. M.F. induced in that conductor was at every instant proportional to 
the rate of cutting the field at that instant. The reason he (the author) 
had chosen the E. M.F. to represent the flux vector, instead of dealing with 
the field itself, was because the E. M.F. induced by the rotating ticld took 
the direction of rotation of the field into account. his method of repre- 
senting the rotating field seemed perfectly natural. A full appreciation of 
these points should clear away the difficulty found in understanding the 
second question. The reference to Fig. 1 seemed to show that Dr. Smith 
was not very familiar with the superposition method of dealing with mag- 
netic problems. Fig. 1 showed diagrammatically the rotating field which 
would be established by a 3- phase current in the stator winding if the rotor 
winding were carrying no current. 


TRAMCAR OBSTRUCTION IN THECOUNTY OF LONDON. 


The Ineorporeted. Roeds Association have госспИу presentcd a 
memorial to the Bostd of Trade complaining of the obstruetion т 
certain roads in the County of London owing to the running of trama 
therein. Having pointed out. the serious pecuniary loss thet such 
obstruction entails end tho fect that ineresse in speed mado possible 
by the use of the motor lorry is lergely neutreliscd by this obstruction 
they point out four main causes of this drawback. 

The first is the frequent end close running of сз unnecesssry num- 
ber of cers during those poricd:of the d:y when the pe ongror {тал 
is smetl. А table which eccomp nies the memorie! sets out records 
taken et eight representative positions situate in гогаз which are main 
erterics for traffic of e!l descriptions, It shows (1) that in > cases the 
number of cars upon these roeds wes considerably in excess of pos- 
senger requirements, and (2) thet By-law No. 24, " No carriage using a 
tramway she!l follow enothor carriege using the same tramway et 2 
less distence from such other cerriege then 50 yards (except at junc- 
tion points and on single lines of tramway) " is geaerelly ignorcd, end, 
it is elMeged, this epplies throughout the whole system. The memo- 
rivlists suggest that from 30 per cent. to 50 per cent. of the observed 
ears shou'd be kept out of service and retained in the depots between 
the hours of (say) 11 a.m. and 4 p.m., and the roadways thereby re- 
lieved to thet extent. In specifving the hours from 11 a.m. to 4 p.m. 
the memorialists do not conecde that during certain hours before 
11 ».m. or efter 4 p.m. there is not an excessive number of cers in 
service, or that generel commercie! treffic is not congested or hin- 
dered thereby, but merely indicete thet the reduction of the service 
of cars between the hours of 11 èm.. end 4 p.m. can be easily effected 
without inconvenience to any section of the community. 

The second cause of obstruction specified is the congestion at junc- 
tions of tramway lines where the maximum amount of inconvenience 
and hindrance to general treffic is caused. A table appended gives a 
few instances, taken at rendom at verious points, showing the amount 
of treftic so hindercd at such junctions and crossings. 

A third cause alleged is the stopp»ge of cars abreast on parallel 
lines; and under this head it is stated thet such stoppages are of 
frequent occurrence 2t points where the notices of the stopping of 
cars to let down and take up passengers are placed directly opposite 
each other on either side of the roadway. There are also a number of 
other places where. although the stop notices are not so placed, cars 
frequently stop abreast. By-law No. 25, which provides, inter alia, 
“ No carriage using a tramway shall stop within 10 yards of another 
carriage on а parellel line of tramway,” is frequently not complied 
with. Where the roadway is narrow such stoppages form an absolute, 
if temporary, block to the passage of 211 other traffic and occzsion 
much congestion and consequent delay. The memorie!ists suggest 
that By-law No. 25 should be more rigidly enforced, and that the stop 
notices now erected opposite each other shou'd be altered and p'zced 
at least 20 vards apart. bd 

A fourth eause of obstruction set out is the badly roguleted manner 
in which certain of the track repairs are carried out. It frequently 
happens that repairs are carried out on both the " up " and " down 
lines at the same time, and that the materials and tools required сто 
spread over an excessive amount of roadway, and a few instances of 
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this are given. The Roads Improvement Association suggest that: 
the London County Council should not be allowed to monopolise the; 
roadway in this manner, and that any extensive repairs which neces- 
sitate the taking-up of more then one track at the same time end; 
the use of a large quantity of materials and tools should be carried | 


out at night. 


Finally, the memorialists sey they are aware thet. under various | 
special Acts and Orders, powers are conferred upon the Board of Trade | 
to make regulations relating to certain of the matters complained of, ' 
but the existing regulations аз made by the Board do not, they submit, | 


go far enough, and so far as they do go are rarely enforced. They esk 
that an opportunity may be afforded them of submitting to the Board 


of Trade in conference the amendments on the existing regulations - 


and the edditiona! regulations which, in their opinion, are expedient 
to prevent or relieve the obstructions to traffic, and that the Board 
will thereafter take such ection as they mey deem expedient to secure 
tho removal or modification of such obstructions. Е 
Among the instences given of congestion at junctions апа eross- 
roads caused by the presence of almost empty and to г lerge extent 
unnecessary cars, and so delaying the general commercial traffic, are 
the following :—-Aldgate junction, Nov. 16, 10.45a.m.. one ear across 
junction he'd up 27 vehicles; Aldgate junction, seme date, 10.47 2.m., 
one caracross Junction held up 15 vehicles; Vauxhall-cross junction, 
Nov. 28, 12.40 p.m.. one car across junction held up 18 vehicles ; 
Vauxhall-cross junction, same date, 12.45 p.m., seven cars on one line 
waiting to cross junction held up 18 vehicles; Westminster Bridge- 
road. at York-road, Dec. 1. 10.5 a.m., four cars stop abreast, holding 
up 14 vehicles; Elephant and Castle junction, at Newington-causeway, 
Dec. 1, 11.40 a.m., five cars across junction at one time (stationary) 
held up two lines of traffic; comprising 41 vehicles ; New Cross-gate 
Junction, Dec. 14, 1.40 p.m., four cars bunched together held up 19 


of machinery, valucd at £49,000 if it was new. 


on in a very confined space. 


order if sold immediately. 


LEGAL INTELLIGENCE. 


| . Engineering Works Assessment 

At the Leeds City Quarter Sessions last week the Recorder (Mr. E. 
Tindal Atkinson, K.C.) heard an appeal by Messrs. Greenwood & Batley 
(Ltd.) against the assessment of their works Бу the Assessment Committee 
of Bramley Union. 

Mr. J. H. Balfour Browne, K.C., Mr. Walter С. Ryde, K.C., and Мг. 
К. A. Shepherd appeared for the appellants: Mr. W. J. Waugh, K.C., 
Mr. J. А. Compston, and Mr. W. J. Jeeves for respondents. 

Mr. BALrov& Browne said that the gross estimated rental was £10,134, 
and the rateable value £6,050. Не contended that it was not a real valua- 
tion at all either in law or principle, and the way in which it had been 
arrived at was not according to law. The valuer appeared to have put 
б per cent. on the value of the machinery of £49,000, which was not the 
right kind of way to go about his work.  'i'he building had a large amount 
The business had been 
built up piecemeal. "пеге was a large number of processes carried on, 
and there were tive different departments. All the work had to be carried 
It should be considered firstly what а hypo- 
thetieal tenant would give for the premises and machinery in running 
For instance, though a £1,000 machine might 
be placed in а certain works, the incommodious buildings in which it was 
placed might hamper Иа proper working. and such circumstances should 
be taken into consideration for assessment purposes. In appellants’ 
case the inconvenience which existed through the piecemeal way the 


works had been built up ought to be taken into consideration. 


Mr. JoHN McLaren (of Messrs. J. & H. McLaren) said that cost of pro- 


duction was a very serious item in view of the severe competition. The 
works were totally inadequate in area for the buildings erected. It was 


impossible to carry on the work economically, and he considered the firm 
had been handicapped. 
difficult to find a purchaser. 


If the works were in the market it would be 
Leeds was losing its pre-eminence ав a 


manufacturing centre. Serious burdens were placed on manufacturing 
premises by the rating. It was badly situated in regard to shipment. 
The bulk of engineering work was done forshipment to foreign countries, 
and they had to ship at Hull or Liverpool at a cost of 11s. to 12s. a ton. 
Locomotive firms in Leeds had had to compete with а number of the 
biggest firms in Glasgow, which were close to the shipping. and which had 
got no machinery rating. Leeds used to share with Manchester the tool. 
making trade, but now there were only five firms in Leeds carrying on 
that trade. | 


vehicles alongside. Repairs to four tracks were being carried out at 
one time, There are no fewer than 14 instances given altogether of 
congestion and obstructions at Aldgate, causing delay to from 14 to 
27 vehicles. 


MAGNETIC APPARATUS FOR TESTING THE ENDUR- 


ANCE OF STEEL AND OTHER METALS. 


At a recent meeting of the Birmingham Local Section of the 
Institution of Electrical Engineers Prof. Gisbert Kapp gave a de- 
monstration of his magnetic machine for testing the endurance of 
steel and other metals. . gti SEE 

Ever since Woehler's time, now half a century ago, it was known, 
he remarked, that metals become fatigued, that is, their strength is 
diminished if subjected to rapid repetition of stress. Steel might 
support quite safely a load of 15 tons to the square inch if continu- 
ously applied, but if such a load were repeatedly put on and taken 
off the steel would become fatigued and finally break, Machines for 
putting alternating loads on test pieces were also well known ; but 
in the machine hitherto used the application of the test load was 
purely mechanical, and could therefore only take place at a moderate 
frequency. If the problem was to find the effect of some milions of 
applications of stress the process naturally took a very long time. 

In the machine which was exhibited to the meeting the application 
of the stress was by means of an electromagnet energised by an 
alternating current. at the rate of 100 stresses per second, and it was 
thus possible to subject the test piece to one million stress applica- 
tions in about three hours. The time required to ascertain whether 
or not а material was suitable for machinery where high speed and 
great mechanical stresses occur was thus considerably shortened. 

By testing samples of steel, iron and copper for strength, he found 
that in only two samples of common iron could any fatigue be dis- 
covered when the stress was kept within the moderate limits of 5 to 
6 tons (3 to 4 tons for copper) per square inch, e!though some of the 
samples were subjected to as many as 15 million stresses. If, how- 
ever, the stresses were raisod to the values which in modern high- 
speed and lightly built machinery prevailed, the effect of repeated 
application became very noticeable, in other words there wes fatigue. 

He showed a test piece of steel which, in a length of З in., had 
under the repeated applications of a stress of only 15 tons to the 
square inch lengthened by jj; in., and would, if left in the magnetic 
machine, have undoubtedly broken under that stress. The machine 
was just stopped in time to prevent actual rupture. | Yet only 180,000 
stresses had been applied to this test piece. А test piece of the same 
steel which had not been treated in the magnetic machine broke in 
an ordinary testing machine with a load of 26 tons per square inch. 
It was thereby clearly demonstrated that fatigue is а real danger if 
the material is subjected to fairly high and often repeated stresses 
of 5 or € tons per square inch, although there is practically no change 
in the strength of the metal, no matter how long it has been in service. 


Union, thought appellants’ premises were on an excellent site. 
frontage to Armley-road, a frontage to the Leeds and Liverpool Canal, 
and good railway accommodation. 
his opinion a good tenant could be found for the land and buildings with- 
out the machinery at the net rent of £4.500. 


Mr. E. J. Sircock, valuer for the Assessment Committee of the Leeds 
It had a 


The capital value was £20.750. 1n 


Mr. G. M. STEPHENSON, consulting engineer, said that in his opinion а 


tenant would be prepared to pay £7,000 a year additional rent for the use 
of the machinery. 


After evidence had been taken, Mr. WAvau contended that unless the 


Court were convinced that the committee were absolutely wrong their 
decision could not be reversed. 
suitable the premises might Бе; the same amount had to be ex pended by 
the landlord or the tenant upon efficient machinery. 
the machinery remained efficient a tenant would give the same rent for it. 


It did not matter in the least how un- 
Further, so long as 


Efficient machinery cost the same price whether the premises were suit- 


able or unsuitable. 


Mr. BALFOUR BROWNE contended that it was wrong to separate for the 
purpose of rating the value of the machinery and the value of the building. 
Respondents’ counsel had argued that machinery was worth as much ina 
bad building as in a good опе. But a tenant would look at the result of 
the working. Finally, the question was a practical one, and Mr. McLaren 
had been the only practical witness who had given evidence. 

The RECORDER said that there were three items to be taken into con- 
sideration in assessing the gross value of the premises. These were the 
rent of the land, the rent of the building aud the addition to the rent of the 
building by the presence of machinery. | As regarded the rett of the land, 
there were two sets of figures. A London valuer estimated it at £350, but 
а local valuer, who was well acquainted with the district. set it at £830. 
He should rule that a proper value was 500. As regarded the rent of the 
building he accepted appellants’ figures, £4.470. It was impossible to lay 
down a principle which would settle or go anywhere near settling other 
cases of a similar character. 1t was a question of fact, and Mr. McLaren 
had been the only practical man called, and he had told them that in his 
opinion the rent of the building was increased 100 per cent by the pre- 
sence of the machinery. But Mr. McLaren had subsequently qualified 
that. by estimating the rent of the building at £3.600 and the additional 
value by the presence of the machinery at £3.000. Не had decided to 
assess the extra value at 43.976. That would make up a gross total of 
£8,946, аз follows: Rent of land £500, building £4,470, and machinery 
53,976. "The net value would be £4,872. 

The appeal was allowed, with costs. 


Workmen’s Compensation. 
At Woolwich County Court on Wednesday his Honour Judge Granger 


' delivered his reserved decision in an application under the Workmen 3 
. x Y ж в Y 
Compensation Act by Mrs. L. E. Schwartz (widow of Richard Ceo. 


Schwartz) against the Indiarubber, Gutta-Percha & Telegraph Works Со. 
The evidence was to the effect that applicant's husband, acting on the 
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instructions of respondents (his employers) embarked in Dec., 1910, in 
the 2.3. * Axim " to proceed to Teneriffe, where he was to carry out some 
work for the company. About Dec. 14 the '' Axim ” foundered with all 
hands in the Bay of Biscay. For the applicant it was argued that the 
ease came within the Act, because the " Axim " was a British ship, and 
because the accident arose out of and in the course of the man's employ- 
ment. : 

His Hoxovg now gave judgment for respondents and said he was of 
opinion that although the accident arose out of, and in the course of, the 
man's employment, it was taken out of the Act because it could not he 
held that it occurred within the territorial limits of the United Kingdom. 
The section of the Act which included seamen did not apply in that case, 
ан the man was merely a. passenger. 

Stay of execution was granted pending an appeal. 


Factory Act Prosecution. 


At Bacup (Lanes.) Petty Sessions on 27th ult. Messrs. Glenville & 
Osmond, proprietors of a cinematogra ph hall, were summoned for alleged 
breach of the Factory Act. 

It was stated that when the Inspector of Factories visited defendants’ 
premises he found plant for generating electrical energy for lighting the 
public hall, but there was no abstract of the Factory Act fixed to the 
promises in which the electrical energy was generated, and electricity 
generating stations were included since 1901. in the term “ factory.” 
Defendants were also summoned for having dangerous machinery un- 
fenced. 

For defendants it was submitted that the electricity stations eontem- 
plated by the 1901 Act were only those where electrical energy was 
generated for publie supply or for trade or manufacturing purposes. The 
place where the plant was was not a public place and the public had no 
right there. А cinematograph exhibition was not an industrial factory. 

The Bench found that the place was a factory within the meaning of 
the Act, and imposed a penalty of Is. and costs for not fencing machinery, 


but only costs were awarded for the failure to affix the abstract of the 
Factory Acts. 


Coventry Tramways Arbitration.—The Board of Trade arbitrator 
(the Hon. А. Lyttelion, K.C., М.Р.) appointed (o determine the purchase 
price of the undertaking of the Coventry Electric Tramways Co., which 
ix being purchased by the Corporation. will sit on Jan. 22 to hear evidence 
in the case. 


Wireless Patent Litigation. —In our issue of (Oct. 20 last it was 
announced. that eross actions had been commenced by Messrs. Siemens 
Bros. & Co. (Ltd.) and Магсопгя Wireless ‘telegraph Со. (Ltd.) in regard 
to alleged infringement. of patents. Contradictory statements have 
recently been made as to the position of these actions, but we understand 
that the present position is as follows :— Marconi's Company commenced 
proceedings on Oct. 20 last against. Messrs; Siemens Bros. & Со. for 
alleged infringement of patent No. 7,777. of 1900, but on Oct. 21 а second 
action was commenced against the same defendants for alleged infringe- 
ment of patents Nos, 7,777 of 1900 and 11.575 of 1897. the first action 
being abandoned. On Oct. 20 Messrs. Siemens Bros. & Со. also commenced 
proceedings against. Marconts Company for alleged. infringement of 
patent No. 22.020, of ING. It will be remembered that patent No. 
11.575 of 1897 was originally granted to Sir Oliver Lodge and was ex- 
tended fora period of seven years, on condition that licences were granted 
on reasonable terms to all requiring sume. ‘his patent has now been 
acquired by Marconis Company and immediately after the issue of the 
second writ. by Mareoni’s Company Messrs. Siemens Bros. & Co. applied 
fora licence under the patent. We understand Marcont's Company have 
delivered their statement of claim and particulars of the alleged breaches 
of patents. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The followin? abstracts from some of the spe-ifications recently published have bern specially 
compiled by Messrs. MEwBuRN, Extis & Pryor, Chartered Patent Agents, 70 and 72, 
Chancery-lan?, London, W.C. 


1910 Sez-trtzATIO 45. 
28.555 Rounp. Electrcally-operated indicating or recording apparatus for weighing 
machines or the like. 
28,613 Goopwin, Hastop & Brown. Electric current regulators. 
This invention relates to electric current regulators in which the average wattage 
is regulated by interrupting the current so that the ratio of the time during which the 
current is flowing to the tim? during which the current is interrupted is such as to 
give the required averazs wattage, breaking the circuit simultaneously at a number 
of ind»spendent points, arranged in series. 
28.702 Simms & KENNINGTON., Combined ignition and illuminating installations for 
motor road vehicles. 
28,720 Wuite. Hos? pipes for electrically-controlled vacuum-cleaning apparatus and 
lik? ригроз 23. 
28.793 Davy. Electric horns. 
28.88] Creese. Electric ciocks. 
29.168 Siemens Bros. Dynamo Worxs. (Siemens Schuckertwerke Ges.) 
transmission of power by polyphase currents. 
29,270 SFAGNOLETTI & Joyce. lron-clad oil-break electric switches. 

This invention 13 for an iron-clad oil-break electric switch in which means are pro- 
vided for locxine the lid or cover to the oil tank enclosing the switch mechanism when 
the switch 15 closed. and for preventing closure if the switch is open, having means 
provided in connection with the cover and tank to permit the tank being lowered 
away from the cover without beine entirely disconnected. 

29.296 Матнуз. (Morkrum Co.) Electric signalling system. 
29,297 МАтнүз. (MorkrumCo.) Printing telegraphs. 


Electric 


29.304 Lepuc. Electric alarm systems. 


29,441 Jackson & PEARsCN. Means for automatically operating electric switches for 
use in connection with electncally-driven or electrically-controlled machines 
30.402 Heurttey & Gott. Apparatus for duplex telerraphy. 
| This invention relates to improvements in apparatus for duplex telegraphy used 
in connection with submarine cables, and provides resistances having suitable coefh- 
cients to compensate for change in the balance due to change in temperature, 


1911 SPECIFICATIONS. 


1,209 Мош вк. Means for operating electric motors driving motor trains. 

1.459 Jones. Electrically resistant material and a process for producing the same. 

1.707 В.осн. Electric incandescent lamp with interchangeable carrier for the filaments. 

2,120 HA&DINGHAM. (Hartmann & Braun Akt.-Ges.) Signalling apparatus for use 
with mono- or poly-phase current. 

The subject of this invention is an apparatus for use with mono- or poly-phase 
currents for signalling purposes, and is the combination of a phase-regulating trans- 
mitter with a phase indicator serving as a receiver, the object being continuously and 
exactly to transmit signals to a distance over the whole range of a complete circle 
comprising all four quadrants cr a multiple thereot. 

2,456 SHCEMAKER & WILSON. Wireless telegraphy and telephony, 

This invention is for use in connection with wireless teleeraphy, and consists in 
the combination w'th a producer of electrical oscillations, ot a radiating conductor, 
a linked circuit transferring energy from the electrical oscillation producer to the 
radiating conductor, said linked circuit having inductance and substantially no 
Capacity. 

2.530 SLATER. Relays for automatic controllers for electric motors. 

2.667 Brown. Means for packing and testing Incandescent electric globes, 

3.794 Harrin & WALKER, Horrocks & Со. Electrical connector. 

4.282 Rickets. Telephone system. 

5.442 Day. Electncal contact-makine devices. | 
5.654 CHAMBERLAIN & НоокнАМ & James. Electricity meters. 

6,129 Pace. Electric switches. 

7.104 B.T.-H. Со. (С.Е. Co., US) Electric switches. 

8,018 ScHUER & HapDRELL. Electric flame arc lamps. 

8.225 BLACKALL & Jacons. Operating railway block telegraph indic..tors. 

9.366 LAKE. (United States Light & Heating Co.) Electric regulating arrangements. 
‚9,717 MERRYWEATHER. Electncally-driven pumps. 

11.234 Gwozpz. Thermo telephones. 

This invention relates to thermo telephones, the invention comprisine a method 
of manufacturing heat members for thermic telephones from platinum wires treated 
in accordance with the Wollastone process, characterised by the fact that after the 
Wollastone wire has been formed into any desired shape it 1s provided with a casting 
which unites the ends of the wire and from which only the portion of the wire which 
is to be subjected to the known corroding process protrudes. 

11.610 NussBAuM. Microphones. | 

14,126 ALIN & Attn. Indicator for taxicabs and the like and for illumination and 
otherwise. 

15,217 JAMES. (Ges. fur Werwertung technischer Patent.) Arc lamps with parallel 
electrodes. ы 

16.078 THIEL. Electric switches. , 

16.602 Loroutst. Device for heating running water or other liquid by electricity. 

19,185 Siemens & HALSKE Акт.-Сез. Circuit arrangements for automatic telephone 
exchanges. (27 8/10.) 

А switching device at the repeatine relay set for connecting together the nearer 
and further parts of the speaking leads only when all the selecting and controlling 
impulses have been transmitted from the subscriber's station, is used in connection 
with automatic telephone systems. 

19 903 ALLMANA SVENSKA ELEKTRISKA AKTIEROLAGET. Systems of electrically trans- 
mitting power to the screw shaft of vessels. (9 12 10.) 

20.586 FERGvsoN. Regulator for dynamo-electric machines. (17 9 10. 

22,295 PEFFER. Trolley collectors for electric traction systems. (24/10 10." 


APPLICATIONS FOR РАТЕМТЯ. 


Nora. —The tndermentioned Applications (except those marked t) are not open fe 
public inspection until after acceptance of Complete Specifications, Those marked * are 
open for inspection 12 months after the date attached to them, if they have not been publisked 
previously in the ordinary course. Names within parentheses are those of communicatcrs 
af inventions, When complete Specification accompanies application, an asterisk is afix ds 


December 18, 1911. 
28.420 MorRISON. Miners’ safety lamp electric light fitting. 
28 425 GREENHALGH. Electric drive ot machine tools. 
28.431 Porter. Power systems with electric transmission for operating machinery. 
28.459 KALLMANN. Electric conductors. (16 12-10. Germany.)* 
28,486 AxT.-GEs. Brown, Boveri & Cie. Voltage regulation ot direct-current generators 
31 12 10, Germanv).* 
28.488 NAKAHARA. Electric door operators.* 
28.506 BoiRRE. Holders for articles to be treated by electro-depositicn.” р 
28.511 ВТ.-Н. Co. (С.Е. Co., U.S.) Electric incandescent lamps. 
28.520 CRoMPTON & Со. & Murray. Automatic switchgear. 


December 19. 1911. 
28.565 WEgICzNER & Laczay. Automatic switch-operating deviz»s.* 
28,576 DEUTSCHE GASGLUHLICHT AxT.-GEs. (AURER Ges.) Manufacture of metallic 
filament incandescent lamps. (19 7 11, Germany.)* 
28.610 HAMILTON & FeRRANTI. Electrical time switches. (Addition to 13.704 10.) 
28,611 FABRYKA AKUMULATOROW " SvsTEMU Dr. Z. STANECKIEGO, Dr. ZDZISLAW 
SrANECKI. Electrical signalling apparatus. 27 12 10, Austria.)® 
28,626 CaTTERSON-SMITH. Conversion of single-phase into polyphase alternating currents 


Deczmber 20, 1911. 


28.668 WorsLey. Hoisting gear for arc lamps and other uses. 


28.682 Bruce, PEEBLEs & Co. & BrookHouse. Lifting the brushes and short- 
circuiting the rotor windings of- alternating current dynamo--lectric 
machines.* 


28.711 Lar!?E & WITTMANN. 
28.715 VOLKERS. 
28,725 Burstyn. 
netic field. 
28.728 SmitHsan. Arc lamps. | 
28.747 OLMSTED. Voltage regulators for electric generators. 23 12 10, Franc>.)* 
28.749 Lows. Electric safety lamps suitable for use in mines. ; 
28.750 Juston. Dynamo-electric machines. (27 12,10, Germany.)* 
28.751 BeviLıe. Illuminated siens for use with arc lamps. . 
28,757 THompson. Process for sterilising water or other liquids by means of ultra-violet 
rays producad іл a quartz lamp and apparatus therefor. (Ozonzes. m.b.H., 


Germany.)” 
December 21, 1911. 
29.766 LececHe. Dynamo-electric machines. 
28 779 Вчмо & ARCHER. Electrical heating apparatus. ® Е Е 
28.787 CARTLEDGE. Detachable contrivanc? for telephone mauthrlec:s or transmitters. 
28,804 Rowan. Money boxes for use in connection with telephone coin-in-the-slot ap- 
paratus. | 
28,808 FiEgpLER & Heinricusporrr. Electric batteries.* 
28.817 LEiTNER Brush gear for dynamo machines. 
28.837 GIBSON. bi plugs or other couplings for electrical purposes. 
28.858 and 28.859 TavLoR. Storage battery separators.” . ME | 
28.857 KARAVODINE. Secondary or storage batteries. (Divided application on 2,493 11, 
31 8)* i m А 
28.868 В.Т.-Н. Co. & WgpMonB. Electrical distribution systems. (Addition to 11,979,8 
28.869 B.T.-H. Co. (С.Е. Co., US) Electric resistance? materiak 
28,872 Psaro. Electric fus-s. 


Electricity controlling switches. (20 12 10, Franc*.)* 

Polarising masneto-electrical machines. (3/1/10, О-гтапу.)* 

D-termination and transmission of the direction of the earth's mag. 
21 12 10, Сзгтапу.)* 
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COMMERCIAL AND INDUSTRIAL SECTION. 


BRITISH NOTES. 


Accrington.—Application has been made to the J.G. Board to 
borrow £27.000 for extension to the generating plant at the elec- 
tricity works, 

The Council have power to supply Church, Haslingden and Clayton- 
le-Moors, and it is necessary to prepare for next winter's Joad. It is 
therefore proposed to erect on the site recently acquired a complete 
unit of 9,000 в.н.Р. of power-gas plant with by-product recovery, 
arranged in such a way that заг units can be installed side by side to 
the uliimate extent of five units, each of 2.000 p.H.P., making а total of 
10,000 в.н.Р. | 

Ardsley.— The Council have decided to support the application of 
Electrical Distribution of Yorkshire (Ltd.) for an electric lighting 


order. 


Bedford.— An inquiry was held here last week into the application 
of the Corporation for sanction to borrow £22,837 for the electricity 
undertaking. us 

The town clerk (Mr. C Stimson) and the clectrical engineer (Mr. R.W. 1. 
Phillips) gave evidence in support of the application. 

‘The inspector (Mr. Г. C. Ekin) said that the L.G. Board only granted 
loans for meters and services fora period of three years. 

ће portion of the sum applied for in respect to buildings and machinery 

was struck out, as nothing of a definite nature could be named, the Com- 
mittee not having decided exactly what course would be adopted. 
— Mr. Phillips did not think the town could go for three years more 
without additional machinery. owing to the progress of the undertaking. 
‘ne amounts required for three years were as follows :—Mains, £3.500 : 
services, £700 ; meters, £1,900; transformera, 6600; public l'ghting. 
42.200; legal, £100 ; total, £8,400. 


Belfast.— The general manager of the tramways (Mr. А. Nance) 
recommends the adoption of a universal penny fare for adults, and 
à halfpenny fare for children under 14. 


Birmingham.—On Tuesday the Electric Supply Committee recom” 
mended that. in lieu of the extensions at Dale End sub-station (sanc- 
tioned in March, 1909), the committee be authorised to provide a 
storage battery at a cost of $13.19, and necessary buildings at 
£12.130. and that application be made for sanction to borrow 
£19.200. 

The Committee also recommended that. in lieu of the sub-station at 
Harborne, a snb-station be erected on land in War-lane, at £9.515, and 
that application be made for sanction to borrow that sum. The Com- 
mitt*e recommended further that a plot of land be acquired in Percy- 
road, Greet, at £275. аз а sit» fora sub-station; that high-tension trunk 
mains be laid connecting Summer-lane and Aston Manor generating 
stations at a cost of 5.500, and to provide two rotary converters and 
transformera at Aston Manor station, at £7.531 ; that induction motors 
and converters be supplied at Handsworth station, at £4,428, and high- 
tension trunk mains be laid from Summer-line station to Handsworth 
gtation at £6,000. 

"ne various recommendations were adopted. 


Blackburn.—The electricity department have been asked to supply 
electricity for a new textile mill to be erected in the Hightield district. 


Bradford.— At Tuesday's meeting of the Council a recommendation 
was made to increase the salary of the tramways manager (Mr. C. J. 
Spencer) from £700 to £800, by two annual increments of £50. 

{he Chairman of the Tramways Committee (Mr. E. Priestley) said 
that Mr. Spencer had not himself applied for an increase. 

Mr. C. A. Glyde, who moved that the proposal be referred back, said 
the Corporation had been very generous to Mr. Spencer. They were 
entering upon a new precedent by laying advances at the feet of officials. 

Ald. W. Land was opposed to the advance because of th» irregular 
way in which it had been brought forward. He had nothing to say 
derogatory to the tramways management. : 

Mr. Jas. Hill and Mr. E. Priestley paid tributes to Mr. Spencer's 
management, and said the good condition of the Bradford tramways had 
been an example to other systems. 

The amendment was carried by 35 votes to 33. : 

The Tramway Committee recommended. renewals of track on various 
sections, at an estimated cost of £18,110, and this was agreed to. 


* 
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MUNICIPAL, FOREIGN & GENERAL NOTES | 


Bray.— The Council have applied for sanction to a loan of £3,500 
for extensions of the electricity supply undertaking. 


Customs Duties.— According to recent decisions shades or canopies 
for electric light ard yas (chiefly glass) imported into Canada are 
subject to 20 per cent. import duty under the preferential tariff and 
324 per cent. under the gereral tariff. erd on clay conduit for tele- 
phones wires, &c., the duties are 20 per cent. and 30 per cent. under 


| the preferential and genere tariffs respectively. 


As the result of recent amendments dynamos up to 200 n.r. static 
transformera and induction coils and clectric fans imported into the 
Australian Commonwealth are liable to 20 per cent. duty under the 
general and preferential tariffs (compared with 25 pcr cent, and 20 per 
cent. respectively as heretofore), and on dypameos over 200 n.r. the duty 
is 124 рег cent. under both tariffs (eomparcd with the previous rates of 
171 per cent. under the general and 121 per cent. under the preferential 
tariffs). 

On New Zealand imports of electric cables “in sets, with terminals 
affixed, enclosed in flexible tubo, the general tariff duty is 30 per cent. 
and the preferential tariff 20 per cent. 


Derby.— The Board of Trade have informed the Electrie Lighting 
Committee, that having regard to the character of the parish of 
Quarndon and the number of premises where there is а demand for 
electricity, in the Board's opinion procedure under sec. 6 of the 
Electric Lighting Act, 1909, should not be adopted, but that the 
Corporation should apply for а provisional order to authorise them 
to give a general supply to the parish. The Committee reeemmend 
that, in the event of о supply being given. in the meantime. with the 
consent of the Board under the Act of 1909, the Council undertake 
to apply in 1912 for г provisional order for the parishes of Kedleston 
and Quarndon. 


Dundee.—Re-ently Mr. Е. J. В. Lowdoa. of Messrs. Lowdon Bros. 
& Co., electrical engineers. commenced en action egeinst the Council 
to interdict them from wiring consumers’ premises, &c.. bit the town 
clerk undertook that the Council should not sell to privote customers 
electric lamps, sh»des or wire. or in any wey exceed their present 
statutory powers, end. in consequence, przococdings have now been 
stayed. 

The Electricity Supply Committee have appointed a sub-com- 
mittee of five to consider and report upon a scheme of the City clec- 
trical engineer (Mr. Н. Richardson) to erect a now sub-station on 
the south side of Dock-street, in the vicinity of Commercial-street. 

Mr. Richardson ex plained to the members that the new sub-station in 
the dock area would feed northwards into the mest congested area of the 
town, and would more than pay itself in saving loss of current during the 
winter months, Further, the scheme. which was estimated to eost 
£7.20). would make them more independent of carting coal to the Dud- 
hope station. 


East London Linking-up Scheme.— А conference of representatives 

of Poplar, Stepney, Shoreditch, Hackney and Bethnal Green Borough 

'ouncils is to be held to consider а scheme for extending the linking- 
up agreement already entered into between Stepney and Poplar. 


Hackney (London).— The Electricity Committee recently reported 
on the bill of the National Electric Construction Co. for eontirming 
agreements entered into with certain electricity supply undertakers. 

Tae committee stated that they would hesitate to advise any appre- 
СЫ» expenditure in opposing the bill. but they recommended that a 
ptition be presented agvinst it, as this step would secure the Council's 
position. 


Halifax.—In order to encourage the demand for current for power 
the Electricity Committee recommend the Council to approve à 
revised scale of charges and discounts. 

The revised charges range from 2d. per unit for under 200 units per 
horso-power demanded per quarter, to $4. for accounts of 550 and up- 
wards. "nose changes will b» subject to the present discount of 5 per 
сепё.. and a special and additional discount rising from 5 per cent. for 
20 н.р. to 30 n.r. np to 30 per cent. for 200 н.р. and upwards. "rho 
special discounts only become operative if the consumer pays for 125 
units per horse-power demanded. Consumers having a maximum demand 
of not less than 102 n.p. will be allowed to use the current for any purpose 
at power rates. 

The committee have decided to order a second turbine set, to cost 
£9,200, which it is proposed to рлу for out of revenue. 


Hammersmith (London)—The Electricity Committee have 
decided to hire out, on satisfactory terms, to be approved in each 
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сазе. wiring and fittings for lighting the interior of business premises [ways granted special privileges to working women. Since the dat» of the 


by arc lamps and clusters of metal filament lamos. 

Permission is to b? granted. to exhibitors in the "Ideal Home" 
Ev hibition desiring to Hight their stinds by means of theirown plant todo 
но subject to the payment of a royalty of 103. 64. per stand for the 
privilege, without prejudice to the rights of the Council under their con- 
tract for the supply of electricity to Olympia. 


Hampstead (London).—At the meeting of the Borough Council 
gesterday (Thursday) the Electric Lighting Committee reported that 
Мг. G. H. Cottam. the chief electrical engineer. had placed his resig- 
nation in the hands of the Committee, who recommended the Council 
to accept it ач from July 12 next. The Committee recommended the 
Council to ask the Finsnce Committee to consider the question of 
granting a superannuation allowance to Мг. Cottam on his retire- 
ment. 

The recent trouble in the electricity supply department has aroused 
considerable interest in municipul circles and several letters on the 
subject hive appeared in the local Press, including one from Mr. Jacques 
Abady. who points out that under sec. 8 of the London Government Act 
of [899 no expenditure exceeding £50 can be ineurred and no payment 
can be made unless it is passed by a Council upen a recommendation 
brouzht forward by the Finance Commitice of the Council. Whe original 
estimates and the payments for the street lizhting conversion must have 
come through both the Commitiee initiating the expenditure (che Finance 
Committee) and the Council, and this rule applies to every item exceeding 
£50. Mr. Abady also sugyesis that a L.G. Board inquiry be held into 
the transaction. 


Hull.—Though the municipal telephone licence expired on the 
Bist ult. the Post Office authorities have informed the Corporation 
that the municipal system will not be interfered with during 1912, 
and the Telephone Committee will discuss the situation at their next 
meeting, 


‘Infirmary Lifts —Croydon Guardians heve instructed their 
survevor, in consultation with the borough electrical engineer, Mr. 
А. С. Стат. to prepare specifieztions in order to obtain quotations 
from certain firms for the electrification of two lifts at the infirmary. 


Local Government Етапсе.— А statement for the vear ended 
Merch 31, 1911. of the receipts, expenditure end outstanding loans 
of local authorities in England 2nd Waites has been issued, and shows 
В total loan debt of £410.695,000. 

The total of the sums transferred iu aid of rates from the aczounts 
of electricity and gas supply undertakings, harbours, docks, tramways, 
light railways and waterworks, was £1,3520,020, including £1,203,C00 
transferred by town councils, The total of the sums transferred from 
rates to meet deficiencies in the accounts of such undertakings was 
£971,000, including £631,000 transferred by town councils. The 
expenditure out of loans on account of works of electricity, gas and 
water supply, tramways and light railways, &c., amounted to 
£1,855000. The corresponding expenditure out of loans during the 
year ended March, 1909, amounted to £5,703,000 for works of elec- 
tricity, gas and water supply, tramways and light railways and har- 
bours, &с. At the end of March the sums outstanding in respect of 
loans raised for electricity, gas and water supply, tramways and ligat 
railways and harbours, &c., amounted to £167,293,000, and the sums 
outstanding for all other purposes amounted to £243,396,000. At the 
end of March, 1909, the corresponding amounts were £165,751,000 and 
£239,058,000. The amounts standing to credit of sinking funds and 
similar funds towards repayment of above-mentioned sums were 
£8 553,000 aud £12,645,000 respectively. 


Manchester.—On Wednesday the Electricity Committee presented 
an important report. recommending the Council to reappoint 
Mr. 5. L. Pearce chief electrical engineer for à period of six years. 
The salary for the first and second years to be at the rate of £1.300 
per annum. for the third and fourth years £1,400 per annum, and for 
the fifth and sixth years £1,509 per annum. Mr. Pearce would 
enter into an agreement to remain in the employ of the Corpora- 
tion for six veers from Feb., 1912, and to devote the whole of this 
time to the duties of such position 25d in carrying out any electrical 
extensions or works required, the engagement to be subject to any 
prrangement which the Corporation may from time to time make 
with consulting engineers. = 

Mr. Ско. Howarth, т moving the Electricity Commiitee's recom- 
mendaiion, pointed to the fact. that Mr. Pearce was appointed deputy 
chief engineer in 1901 and had been the chief engineer since 1905. He 
called attention also to the progress made in the reduciion of the cost of 
current and otherwise, to the additions made to the works under Mr. 
Pearce’s management, and said that not a penny had been pud for con- 
вах fees. | [ 

The resolution was carried. and the comm:ttee's proposals approved. 

The Tramways Committee have considered a report. of the general 
manager (Mr. J. M. McElroy) on the ‘question of, cheap fares for 
working women. | me: 

Mr. J. M. McElroy submitted a report on {һә same question т 1909, 
when only three out of the 70 municipalities owning and working tram- 


above report Salford Corporation had discontinued the issue of the 
privilege ticket to working women. In Newcastle they issued to working 
women in receipt of wages not excecding Las. per we-k weekly coupon 
tickets at a discount of 2d. in the shiling. ‘The average distance of the 
ordinary penny stage in Manchester is 40 per cent. longer than in New- 
eastle, and the manager of the Newcastle tramways states that the 
issuing of the discount tickets had not been a success, and as яо very few 
women avail themselves of the privilege he was considering the advisa- 
bility of recommending its withdrawal. 

The Tramways Committee recommended that in view of Mr. Mc Ely уч 
report, it was not desirable to make any change. ‘This was agreed to. 


Newport (Mon.).—The seventh annual report of the electrical engi- 
neer and tramways m inager (Mr. Н. Collings Bishop) on the work of 
the electricity and tramways departments for the year ended March 
31, 1911, which has just been issued. states that the capital expendi- 
ture of the tramways department is £192,935 (increase £107). Stock 
redeemed and sinking funds amount to £32.150. 

Revenue was £30.240. working ex penses were £25,423. gross profe was 
£10,817 and interest and sinking fund required £9,325, leaving £1,492 
net profit. Income per car-mile was 9-72d.. and cosis were 6:N24., 
interest and sinking fund were 2.504. and net profit was 0-40d.. Passengers 
carried were 8,452,563, car-miles run 895,237 and units used 1,372.255 
(1:93 per car-mile). The total net protiis made by the tramways since 
their electrical inauguration amount to £110,901. 

"ne capital expenditure of the electricity department is £281,108 
(inerease £15,496). Revenue from sale of current was £33,576. (com- 
pared with £30,043 in the previous year), the total revenue being £38,755. 
works and general costs were £13,504 (against £13,526), and special costs 
(maintenance of are and other lamps, sales account, meters, &c.) 83.888, 
gross profit was x21,363, interest and sinking fund required £18,665 and 
net profit was £2,698. Working and general costs were 0.704. per unit 
(against 0-814. in previous year, and average price obtained for current 
was 1.864. "n^ maximum load was 2,360 kw. (against 2.324 kw.), and 
the load factor 20-6 (19) per cent. Lamps connected at March last were 
208,482 (187,703). Uniis sold were 4.324.427 (4,012,900), and the cesti- 
mated siles for the current year are 4.590.000. Over £400. worth of 
meters were purchased out of revenue during the year. ‘he net result of 
the electricity depariment since its inception is a loss of £1,375, and Mr. 
Bishoo thinks ic future should b» good. 


Oldham.— Last week the Electricity Committee decided to adopt 
the suggestion of the borough electrical engineer (Mr. S. Wilmott 
Newington) to mike an experiment in the hiring of electric cookers 
or stoves. — 

Mr. Nevingcm stated that he should suggest that persons who would 
use the stoves for the experiments be allowed the stoves free for two or 
three months and that they be given free energy. И would be a bother 
t» the consumers because the Electricity department would vant their 
Inapectors to go and test the stoves from time to time. He had no doubt 
ћ could get one or two makers to lend stoves for the experiments. 
ne chairman and Mr. Newington were authorised to deal with the 
matterand to settle the conditions of the ex periment. 


Private Bill Legislation.—In the Bill of the London Electric Rly. 
Co. power is sought to mike а connection between the various tube 
railways and the new electric railway whieh the L. & N.W. В. Co. 
are constructing from Watford to Euston. end also the North London 
Railway. 

It is proposed to extend the Bakerloo tabe line from its present ter- 
minus at Paddingion, by means of a new double-tube riilvay (about 11 
miles) which will terminat? on th? surface by a junction wich Che L.& N.W. 
line near Queen's Park Station. A furiher short tengih of surface railway 
will form a deviation of the authorised Watford to Euston Ene, and a 
junction with the North London line will be effected at Chalk Farm. ‘Tho 
софа] cost of construction is estimated at $7 10.909, and, though the work 
is to be carried out by the London Electric Rly. Co., the cost will be de- 
frayed by the L. & N.W. Co. to an amount not exceeding £1,000,000, 
which will also include the necessary rolling stock for through traffic. 

The London Electric Railway Co. also propose to acquire the under- 
taking of the Edgware & Hampstead Railway Co., and to cancel the agree- 
ment between the latter company and the Underground Electric Rail- 
ways Co. of London. The lands and other properties of the Edgware & 
Hampstead Co. will be taken over at book valuation, and the projected 
Ene from Golders Green to Edgware will form an extension of the Charing 
Cross, Euston & Hampsiead Railway. When the the exiension off the 
Charing Cross & Hampstead railway to Edgware is carded oui the new 
staiions will be av Woodstock-avenue. Hendon (near che Concil offices), 
Collindale (near the flying ground), Burnt Oak and Educate. Tae new 
line will be about 63 miles, making a total lengih for the railway of about 
121 miles. ‘Whe whole journey will oceupy only 30 ог 35 minutes, and 
less than half a mile of the new line will be in tunnel. ‘Whe total esti- 
mated capital cost of the new line is £800,000. | 

In the bill for the incorporation of the Southall, Hounslow & Twickon- 
ham Rail-less "l'raction Co. to provide a system of electrically propelled 
trolley cars along certain routes in Southall, Heston and Isleworth and 
Twickenham, the share and loan capital is £24,000. "ine route proposed 
to be followed will commence at the junction of Ux br'dge-road and South- 
road, Southall, and will pass along South-road, through Southall, along 
Norwood Green-road, through Heston, along Heston-road, and through 
Lampton, along Lampton-road, &c., to the boundary of Heston and 
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Isleworth and Twickenham, near Whitton Park. Another route will 
continue the system from this point along Whitton-road to the Town 
Hall, Twickenham. The overhead equipment is to be completed ia three 
years. The promoters named are Messrs. W. А. Davis, D. Bonnett, 
Т. Wood, А. $. Nicholes and К. Bowen. | 

In the Bill of the G.E. Rly. Co. power is sought (inter alia) for the 
creation of £90,000 of debenture stock for the clectrification of the East 
London Railway. 


Rail-less Traction.— At the mceting of Plymouth Corporation on 
Monday, a report was presented by the Tramways Committee on the 
rail-less traction system. It was suggested that the system b2 
tried in connection with the proposed Crownhill route, and a further 
report is to be presented on this point. | 
|! Aberdeen Tramways Committee unanimously recommend the 
Council to adopt the rail-less system for the provision of transport 
facilities for Footdee. In a report by the manager. Мг. В. S. Pilcher. 
the total cost of the scheme, including the purchase of two сага at 
£700 each, is put at 3.050. Total cost of operation per annum is 
estimated at £1.442. Өз. 94., and receipts at £1.177. 123. 10d. per 
annum. The route on which it is proposed to use the system is 
just over a mile in length. Mr. Pilcher thinks the cars should run to 
the end of York-street, as there is a considerable population living 
in the Squares at Footdee. This point is also to be the landing 
place of the Torry Ferry. and is the nearest point to the Pontoon 
Dock. И would be necessary to operate а 10 minutes’ service at 
meal times, and other busy times. but when the traffic is very slack. а 
20 minutes’ service would do. "This service would necessitate the 
purchase of two cara. 


Telegraphie Anomaly.— Although. according to universal practice 
and the permission of the International Telegraph Convention, апу 
word which is pronounceable in any of theeight languages permissible 
to code telegrams, and consisting of not more than 10 letters. may be 
employed in coding, a registered telegraphic address, according to 
the conditions prevailing in the United Kingdom. must consist of a 
dictionary word from one of the eight languages (except in the cases 
of firms or persons having London addresses and for whom no 
dictionary word is available). so that. while the sender's or receiver's 
registered name must, as a rule. be traceable to a dictionary all the 
words of the code message itself may be composed of pronounceable 
syllables however constructed. 


Testing Electricity Meters.— At the annual meeting of the Man- 
chester City Justices on Friday, Col. Crook presented the Meter 
Testing Committee's report, which stated that the committee had 
had under consideration the question of the desirability or otherwise 
of an independent test being applied to electricity meters within the 
city of Manchester. 

It was stated that in Manchester the testing of electricity meters was 
in the hands of the Corporation, who were ‘the makers and vendors of the 
electric current.” In the absence of legislation the transfer of the testing 
to an independent authority could only be dene with the consent. of the 
Corporation. At the quarterly meeting of the justices on April 28, 1911, 
Councillor Behrens suggested that it was desirable that the testing of the 
Corporation electricity meters should be placed under the Justices’ Gas 
Meter Testing Committee. Оп July 31, 1911. the committee submitted a 
report, calling attention to their previous reports on the subject (made in 
1906 and 1900). and stating that amongst consumers of electricicy there 
was a growing feeling that their position was analogous to that of соп- 
sumers of gas, and that an independent testing authority was equally 
desirable in their case. After discussion, that report was received, and it 
was unanimously resolved to ask the Electricity Committee to appoint a 
sub-committee of three for discussing the matter with Mr. N. Bradley, 
Col. Crook and Mr. Abel Heywood, who were the sub-committee of the 
Justices’ Gas Meter Testing Committee. It was now reported that the 
Electricity Committee had not arranged a day upon which the two sub- 
committees could meet. but they had received a huge bundle of documents 
from the secretary to the Electricity Commitice, containing a report 
from their engineer. a letter from a Board of Trade official, &c.. but with- 
out comment or any intimation that the documents embodied the views 
of the three members of the Electricity Committee who were asked to 
meet. three members of the Gas Meter Testing Committee. Col. Crook 
considered, after reading the documents, it was more than ever necessary 
to have an independent testing department for electricity meters. 

Мг. Gro. HOWARTH (chairman of the Electricity Committee) said the 
Electricity Committee appointed a sub-committee to meet the sub-com- 
mittee of the justices some time ago. The matter had been seriously con- 
sidered, and there had been no thought of discourtesy on the part of the 
Electricity Committee. He moved that the report be referred back for 
further consideration. | 

After discussion, this was carried. 


Wakefleld.— The Street Lighting Committee have been authorised 


to substitute 80 electric lamps for gas lamps in some of the public 
Btreets, 
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of the trustees for the debenture holders of the Polyiechnie Estate (Ltd.) ая 
to the supply of electrical energy to the Pelyiechnie Estaie. as the trustees 
are not prepared to accept the Council's offer to purchase the supply 
cables laid in the estaie. Mains are to be laid in Quintin-avenue, Rich- 
mond-avenue. and Chatsworch-avenue, Merton, at a cost of £13.00, in 
order to supply energy to premises in these roads, owing to the trustees 
for the debenture holders of the Polytechnic Estate having given notice 
to а residents on the estate that they would not supply energy afier 
March 31. 


Worcester.— At the last meeting of the City Council the chairman 
of the Electricity Committee (Mr. В. Clarke) moved that the clec- 
trical engineer (Mr. M. Shaw) be authorised to complete the change 
over from the single to the two-phase system in 1912, instead of 
during the next three or four years. 

The reason for doing the work forthwith was because of the unex pected 
and unprecedented demand for current made it necessary. When the 
change was brought forward it was estimated that, besides Messrs. 
Heenan & Froude's contract of £1,300 to £1,400, they might, in two vears, 
have contracts for current of the value of £300 а vear. Before they had 
even got their plant started, they had, in addition Messra. Heenan & 
Froude's contract, secured business to the extent of £730 and they were 
negotiating for a further supply of the value of £650. He thought Mr. 
Shaw deserved every congratulation on his success. The acceleration of 
the change would cost beiween £100 and £200 more thin was esiimated. 

Jn» motion was adopted, as was a resolution to order transformers at 
а cost not excceding £500, and to order the re-winding of two single- 
phase alternatora at Hylton-road at a cost of £664. 


Workhouse and Infirmary Lighting.—The Infirmary Committee of 
Kensington Guardians recommend the substitution of electric for gas 
lighting in the administrative block, official residences. operating 
theatre, &с. At present. there are 654 gas lights, and the annual 
cost is £781. The annual saving bv the change to electric lighting is 
estimated at £22]. 

The cost of wiring is put at £1,101, the cost of cables and fittings at 
£720. 8s. 9d., and with the architect's fees, contingencies, &e., the total 
initial cost is £1.999. 18s. 9d. "ne architect, Mr. E. Flint, has been 
asked to report upon the scheme. and to prepare specifications, and if the 
consent of the L. G. Board is obtained tenders will be invited. 

Mansfield Guardians who are considering the question of adopting 
electric lighting. have asked the Corporation to submit a revised estimate 
for supplying electric current. 

Slough Guardians have decided to adopt electrie lighting throughout 
their buildings, and to discontinue the use of gas for cooking. The 
installation work will be entrusted to the Slough and Datchet Electric 
Supply Co. 


COLONIAL AND FOREIGN NOTES. 


Argentina.—The “ Review of the River Plate savs the Jajuv 
municipal electric light station has been sold to the Cia Electrica del 
Norte, for $84.000 (paper). 

A report on the trade of Argentina for the past year. whieh appears in 
the * Journal " of the London Chamber of Commerce, states that electric 
lignt fittings are made in Argentina, but not electrieal machinery. Elee- 
tric light fittings are also imported to an equal extent. Dynamos of 
various capacities, giving current at HO and 65 volts are in much de- 
mand, and the motors mostly used are c.c. 220 volts up to 2 н.р. and 
440 volts above 2 H.P. Heating stoves and are lamps are all supplied at 
220 volts, the lamps working in series (2, 4 and 6). Good lamps cost 85fr. 
on the spot. The use of electric ventilacvors is widespread. Many large 
factories (German, American, English. French, Italian; Swedish, &e.) 
have established depots at Buenos Ayres. Prices should be quoted f.o.b. 
Buenos Aires in gold piastres. Tho waterfalls in ihe Cordillera Moun- 
tains, the great cataract of the Tgaazu and other water courses, constitute 
enormous reserves of power, which have not as vet been utilised in 
generating electrical energy. Tae Electric Tramways Co. and the Elere- 
trie Lighting Co. of Buenos Aires purchase their material in Митор>. 
` Austria-Hungary.—4A Hungarian contemporary states that a pro- 
ject is on foot for the erection during the present year of an electric 
generating station in Niersza. for supplying the larger works and 
mines in the vicinity with electric power. 


Brazil.—The “ Diario Official " contains a decree authorising the 
Companhia Estrada de Ferro e Colonização Porto do Souza a Man- 
huassü to construct an electric railway from Porto do Souza (Espirito 
Santo) in the direction of Manhuassá ; a branch to Santo Antonio do 


Wimbledon.—Sanction has been received to a loan of £2,205 for | José Pedro, and also a line from the junction of the rivers Padre 


mains and services and £895 for meters. | 
The Town Clerk reports the cessation of negotiations with the solicitors 


Angelo and Manhuassü to Caratinga. and a branch from the main 
line along the valley of the river Guandi to São Luiz (Espirito Santo). 
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Spain.—The “ Journal " of the London Chamber of Commerce 
states that there is an increasing demand for arc-lamp carbons in 
Spain, and the imports for the first seven months of 1911 show a 
marked increase on the corresponding figures for 1910, Germany 
1з the principal supplier, and France takes second place. 


Switzerland.— Ап 80 years’ concession has been granted to Herren 
Max Muller and О. Lehmann, of Mürren. and Н. Morgenthaler, of 
Interlaken, for the construction and working of an electric funicular 
railway from Murren to Allmendhiibel. The estimated capital ex- 
penditure is £15,200, bs 

Engelburg Municipality have obtained an 80 years’ concession for the 
construction and working of a funicular railway from Engelberg to La 
Gerschnialp. The cost is put at 612.800. 


А concession has also been granted to M. A. Marcchal (of Collex- Bossy) | 


and others, for the construction and working of a tramway from Grand- 
Saconnex to Collex. Bossy and Versoix, and to the Swiss frontier in the 
direction of Divonne. The cost is estimated at £32.800. 
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TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES 
DIRECTORY AND HANDBOOK.—The 1911 Edition 
of the Big Blue Book is READY, price rss, post 
Нее in the United Kingdom, 15s, od. The volume 
brings.a great mass of very valuable statistical. and 
technical data quite up to date, and the Directorial. 
Division has been thoroughly revised and amplified up 
to February 24th. | 

АП branches of Electrica] Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates . 
‘more than 3,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been com- 
pletely revised. The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and tbis notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 

. unreliable and of little value for Manufacturers’ and 
Dealers’ purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a handy 
form. These are included in the 1011 Big Blue Book, 
making it the most complete work of the kind ever 


published. 
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TENDERS INVITED. 


The Electricity Supply Committee of Stepney (London) Borough 
Council invite tenders for the manufacture, supply and erection of 
one e.h.t. converting plant, suitable for 6.000-volt three-phase a.c. to 
lt. d.c.. together with e.h.t. and 1.1. switchgear, &c. General con- 
ditions, specification and form of tender and drawings may be ob- 
tained from the borough electrical engineer and manager. Мг. W. 
C. Р. Tapper. Tenders, addressed to the chairman of the Electricity 
Supply Committee, 27, Osborn-street, Whitechapel, E., must be 
delivered by noon of Monday. Jan. 29. See also an advertisement. 


The Electricity Supply Committee of Dustin Corporation invite 
tenders for the supply of e.h.p. sub-station switchboards and acces- 
sories, Specification, with general conditions and form of tender, 
from the city electrical engineer, Mr. Mark Ruddle, Electricity Works, 
Fleet-street, Dublin, and tenders to the chairman of the Electricity 
Supply Committee, 3, Cork-hill, Dublin, by noon of Thursday, 18th 
inst. бее also an advertisement. 


The Visiting Committee of EXETER Asylum invite tenders for the 
supply of steel conduits and fittings, v.r. cables, distribution fuse 
boards, &с. Specifications from the office of Mr. Н. Lloyd Parry. 
town clerk and clerk to the Visiting Committee, 8, Southernhay West, 
Exeter. Tenders by Friday, Feb. 2. Без also an advertisement. 


Tenders are invited up to Feb. 19 for the supply of one wire- 
testing machine to the Postmaster-General’s Department in Tas- 
MANIA. Tenders, forms and specifications. from the Common- 
wealth Office, 72, Victoria-street, London, S.W. See an advertise- 
ment, 


West Ham Corporation require tenders by noon Jan. 18 for supply 


power to the town of ADALIA. 
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of a.c. house service wattmeters, engine-room stores, &c. Forms of 
tender from the Electrical Engineer, 84, Romford-road, London, E. 


CRoYDOoN Corporation invite tenders for the supply of а mixed 
pressure turbine plant at their electricity works. Plans and speci- 
fications can be seen and form of tender obtained at the offices of the 
borough electrical engineer, Mr. А. С. Cramb, and tenders to Mr. 
Е. C. Lloyd, Town Hall, Croydon, Бу 11 a.m. of Monday, Jan. 29. 


GRIMSBY Corporation invite tenders for one year's supply of metal 
filament lamps. Specification, &с., from the borough electrical 
engineer, Mr. W. A. Vignoles, to whom tenders by first post Jan. 15. 

CAMBERWELL (London) Council require tenders by 5:30 p.m. Jan. 
22 for 12 months’ supply of stores, including electric lamps, oils, &с. 
Forms of tender from borough enginoer. 

Ізілчатох (London) Council want tenders by noon Feb. 2 for one 
year's supply of stores, including carbons, arc lemp globes, trans- 
formers, insulators, meters, cables, lamps, &e. Forms of tender 


| from the Town Hall. . 


CHELTENHAM Corporation want tenders by Jan. 23 for 12 months’ 
supply of electric light fittings, e.i. pipes, ironmongery, oils, &c. 
Forms of tender from the Borough Engincer. | 

BIRMINGHAM Tramways Committee also require tenders by noon 
Jan. 29 for 12 months’ supply of stores. including insulating materials, 
electrical sundries, iron and steel, ironmongery, paints, varnishes, 
oils, &c. Forms of tender from the general manager. 


DanTFoRD Council require tenders by noon, Jan. 23 for supply of 
high-speed vertical engine, tandem generators, three-wire balancer, 
three superheaters and extensions of pipe work, switchboard, and 
electrically driven centrifugal pump. Specification from the Clerk. 


Оов Port and Docks Board require tenders by Jan. 30 for 
supply of two 4-ton portal wharf electric cranes, Specification, &c., 
from the Engineer, East Wall, Dublin: 

PRAHRAN and MALVERN (Victoria) Tramways Trust require 
tenders by Feb. 7 for supply of 1.272 tons B.S. No. 1 tramway rails. 
Specifications. &c.. from Messrs. J. Coates & Со. (Ltd.). 5. Laurence 
Pountney-hill, London, Е.С. | 

ASHTON-UNDER-LYNE Electricity Committee want tenders by 
noon Jan. 24 for three) L»ncashire boilers and two 1,500 kw. turbo- 
alternators. Specification, &c., from the Borough Electrical 
Engineer. 

NUNEATON Corporation require tenders by 9 a.m. Jan. 24 for supply 
of turbo-generator and surface condensing plant (ог. alternatively, 
jet or ejector type condensing plant), pipe work’&e. Specifications 
from the Borough Electrica! Enginecr. 

Hornsey Council want tenders by 4 p.m. Jan. 25 for extension of 
Temperley transporter. Forms of tender, &c., from the Borough 
Electrical Engineer. | 

Kendal Corporation require tenders by Feb. 1 for supply of a 
100 kw. d.c. steam genereting set. Particulars from the Borough 
Electrica! Engineer. 

TUNBRIDGE WELLS Council require tenders by Feb. 10 for switch- 
gear. Npecifications, &с.. from the Borough Electrical Engineer. 
PLYMOUTH Corporation want tenders by Jan. 20 for carbons. 
meters, transformers, oils, waste, &c.. for 12 months. Specitication 
from the Borough Electrical Engincer. 

Tenders are wanted by Feb. 20 for supply and erection of machi- 
nery and apparatus for th» NAPLES hydro-electric power undertaking. 
The upset price is £49,209. — Elo»trical energy is to be generated at 
Volturno Springs. The current to b» transmitted to Naples is 
12.000 k.v.a., and the plant must be of double that capacity. Plans 
may be seen at the office of the Consiglio Generale dell. Ente Anto- 
nomo Volturno, 37, Piazza Municipio, Naples. 

The Public Works Department, Constantinople, require tenders 
by 2 p.m. Feb. 20 for a concession for the supply of electric light and 
Water power is available, Deposit 
of £225 is required with each tender. Specification (in French) and 
a list of British commission agents in Constantinople may be seen 
at 73, Basinghall-street, London, Е.С. 


* "MowrEviDEO (Urvavay) Port Authorities require tenders by 


3 p.m. Feb. 6 for supply of 13 electric cranes and 600 metres of steel 
rails, Specification (in Spanish) may be seen at 73, Basinghall- 
street, London, E.C., where a list of agents at Montevideo may also 


be obtained. 
. "The Egyptian Public Works Ministry want tenders by Jan. 8 for 
‘oil engine and dynamo, switchboard. pumping plant, wiring of houses 
and supply of poles, pipes, &c., in connection with the KHANKA 
power station. Specification, &¢., may Бе seen on application to the 
-Controller-General, Main Drainage Department, Public Works 
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Ministry, Cairo; or, Mr. A. L. Webb, C.M.G., Queen Anne’s-chem- 


bers, Broadway, Westminster, S.W. 


Exrtension of Time.— The time for the reecipt of tendera by the 
Town Clerk of Хлргкк (N.Z.) for electrice tramway, lighting and 
power works Раз been extended to March 7. Specifications can 
be seen at 73, Basinghall-street. London, Е.С. 


TENDERS RECEIVED AND ACCEPTED. 


Sheffield. Corporation have accepted the tender of Willans & 
Robinson. for turbo-alternator (Dick, Kerr alternator) at £21.707. 10+. 
(subject to sanction to loen being obtained); that of Dewhursts 
Engineering Co., for cables, lamps. switeliboard, бе. at 52.859; end 
that of Browitt, Lindley & Co., for electric lighting of sewe ge works 
extension, at £732. 


Sydney (N.S.W.) Council have accepted the tender of the Resson 
Mfg. Co. for one year's supply of meters up to 5 amperes, 

Reigate Council have accepted the tender of the Anglo-American 
Oil Co. for a year's supply of fuel oil for the Diesel engine at £2. 7s. 9d. 
per ton. 


Burnley Council have accepted the tender of L*mbourae & Co. 
for ironwork for car-shed extensions at £880. 155. 


Clayton-le-Moors District Council have accepted th? tender of Wm. 
Rothwell & Sons for the meintenance and repeir of the fire alarm 
system for the ensuing 12 months. 


Crovdon Guardians have decided to purchase X-ray apparatus 
from К. Schell Со. at £53. 05. За. 


Walse ll Corporation have pleced an order with the Eloctrie*l Power 
Storage Co. for cening and repairing the storage bittery zt Butts- 
road sub-stetion, end supplying new plates when necessary. 


Walsall Corporation have also pleced an order with Richardsons, 
Westgarth & Со. for the supp'y and fixing of a cooling tower at the 
ponereting station af £600. 


Durhem Counsil hyve eecepted the tender of Liidler & Co. for 


rewiring the towa hell pendants. 


Wednosbar; Council have placed an order with the Tudor Accu- 
mulator Co. for the maintenance of the storage b. “егу for 10 years. 


Stockport Council have accepted the following tenders :— 

Wm. Rickard (Lid.), ! mile 7/18 cable, £14. 16s., and } mile 7/16 cable, 
£2]. Is. : United Electric Car Co., five car top covers, £108 cach; and 
Bayliss, Jones & Bayliss, 10 cwt. fish bolts and lock nuts, £8. 5s. ; 200 
weldless steel tie bars, Is. 5d. each. 


Felixstowe Council have aecepted the tender of Siemens Bros. & 
C». fora motor бге syren, at £35. 


Bedford Town Council have aecepted the tender of Wilton & 
Co. for wiring the isolation hospitals and the convelescent block, 
at #93. ; 


On Tuesday Norwich Council accepted the tenders of Baboock & 
Wilcox for overhead coal bunkers, conveyor, induced draught fan. 
crano, grab. provision for dampers, and sundries, 3,495; two new 
boilers, with super heaters and mechanical stokers, 3.450 (and old 
boilers taken in part payment). 


Turbine Contracts —-We arc infermed thet among recent turbine 
orders received by Messrs. Willans & Robinson, Victoria Works. 
Rugby. are the following :— 

N.S.W. Government, three 7.000 kw. turbines, and one 5.000 kw. 
turbine coupled to Dick, Kerr altcrnators, and provided with surface con- 
densing plants (in connection with the suburban railway clectritics ол 
scheme.) 

Ipswich Corporation, one 1,000 kw. turbine coupled to Siemens c.c. 
generators and surface condensing plant (repeat order). 

Salford Corporation, two 1.000 kw. turbines and condensing: plants. 

W avwick Coal Co., two 750 kw. mixed pressure turbines, coupled to 
G.E.C. alternatora, with Willans’ jet condensing plants. 

Lethbridge Corporation (Canada), one 1.500 kw. turbine coupled to 
Siemens! alternator, with surface condensing plant. 

Frank Smith Diamond Estates (South Africa). one 1.200 kw. vrl. 
coupled to а Vickers! three-phase alternator, with surface condensing 
pli. 


Diesel Engine Contracts.— Messrs. Willans & Robinson have also 
secured a large number of orders for Diesel engines. including the 
following : {== 

Tata. Hydro Elec. Supply Co. (Bombay). three 100 Н.Р. engines, for 
driving alternators: Whitehead Torpedo Co.. one 100 H.P. engine, for 
driving a c.c. generator; Macadam & Co.. for Buenos Aires, one 200 Н.Р, 
engine, for driving а с.е. generator; Mitroviteh Bros., three 50 ir. p. 
engines for driving crushers, 
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Sale by Auction.— Messrs. Horne & Co.. 35. Old Queen-street, West- 
minster, S.W., will sell by pape auction at the Royal Arsenal, 
Woolwich, on Thursday, Jan, 24, by order of the Secretary of State 
for Wer. at И acne. unserviceable and obsolete stores. including 
quantities of iron, cast, wrought and steel secre). brass. copper, gun- 
metal, mixed motel. lead end antimeny. cupro-nickel and lead. 
pewter, white metal, broken crucibles, jacks, &c.. seven iron cable 
tanks, two cylinder wall engine, aba iis two electric generators, 
10 lathes, hydraulic press, various m^chino tools, 130 lamps, 5.000 
c.f. electric lamp bases, &c. The a m^y be viewed at the Royal 
Arsenal. Woolwich. on the Monday. Tuesday and Wednesday pre- 
ceding end on the morning of the sele. — Catalogues. from the 
War Office, Whitehall. the Ordnance Office, Tower. and the 
Ordn^nce OFice, Royal. Arsenal. Woolwich, Sce also an advertise- 
ment. 


Patents Development.-——The proprietor of patent No. 1,456/1907. for 
“Improvements in or relating to electrolytic rectifiers.” desires to 
enter into arrangements for exploiting the same in this country. 
Communications to Messrs. Haseltine, Lake & Co., patent agents and 
consulting engineers, 7 & 8, Southampton-buildings., Chancery lane, 
London, W.C. 

The proprietor of patent No. 2,943/1908. relating to “ Ocsillation 
receivers," desires to dispose of s» me or to grant licences thereunder. 
Inquiries to Messrs. Cruikshank & Feirweather, Ltd., 65 & 66. 
Chancery-lane, London, W.C. 


$6 


Imports. —The following ere official values of electrical machinery. 
materia] and apparetus imported into this country (a) during 
December, 1911, and (b) during the current year fr. m Jon. 1 to 
Dec. 31. with the increases or decreases compared with the corre- 
sponding periods of 1910 :— 

Electrical machinery (a) £75.458. (increase. £14,340), (0) £1,050.685 
(increase £468.677) > telegraph and telephone cables ta) £33.218 (de- 
crease £4,367), (b) £361,466 (increase €95.291) : telegraph and. telephone 
apparatus (а) £21,713 (increase £2.447). (5) £213,920 (increase £29.051) ; 
other electrical vires and cables, rubber insulated (a) £3.903 (decrease 

£8.321), (b) £N2.511 (deero»ase £86.764): with other insulaiions, (a) 
£4.226 (increase £1.122). (5) $38.129 (increase £5,497): carbons (a) 
£12,951 (decr. ase £1,422). (b) £128.456 (decrease £17,156) 2 glow bumps 
fa) 437.332 (decrease £21,028). (№) £223,565 (decrease. £2 72.201): are 
lamps and eleciize searchl his, (4) £241 (increase £155), (b) £2,448 (de- 
crease &1.004: paris of are ie and scarchbehts (oiher than carbons), 
(а) £10.295 (decrease £6,208), (b) £102,154 (increase &1.177); primary 
and secondary batiories (a) £4,660 (decrease £733), (5) £45.970 (decrease 
£1,582). otal of electrical goods and шк» other {Нап machinery 
and telegraph and telephone vire, (a) £138,581 (decrease £60,806), (5) 
&1,435,429 (decrease £251,161). 


Exports.— The exports of electrical machinery, materia! &c., (a) 
during December. 1911. and (^) during the current year from Jen. 1 
to Dec. 31, and the inereases end decresses compared with the cor- 
responding periods of 1910, are аз follows :— 

Electrical machinery. (a) &159.297 (increase £9,232), (b) $1.793.146 
(increase £190,470) : telegraph and telephone cables (а) &29.409 (de- 
crease £403,954). (5) £752.211 (decrease £1.517.007) : telegraph and tele- 
phone apparicus (a) £20.192 (increase &1.423). (b) £262.554 (increase 
£38,532) ; other electrical wires and cables, rubber insulated (a) £40,135 
(increase £5.873), (b) £417.460 (decrease £23,804) ; with other insulation, 
(a) £30,099 (decrease £16.245). (b) £412.764 (increase 436,253): earbons, 
(4) £1.050 (decrease £529), (b) £15.500 (decrease £82.862); glow lam ps (а) 
£160,852 (increase £5,563), (b) £168,508 (increase £41,451) : are lamps and 
searchtizhca, (a) £980 (decrease £547). (b) £17.273 (decrease 62.974); 

arts of are lamps and searchlights (other ihan carbons), (a) £1.804 (in- 
erease £190), (b) £17.596 (increase $916): primary and secondary. bat- 
teries (a) 1671 (increase £4.237). (b) £157.589 (decrease £36,664). Тов] 
of electrical goods and Apparatus: other than machinery and telegraph 
and t- Je phone wire, (a) £217,219 (decrease £388,050), (h) £2.824.271 (de- 
crease £]1,278,331). 


BANKRUPTCIES, LIQUIDATIONS, &c. 


An appheation for the discharge of Chas, Aubrey Smith. electrician, 
23. Kinu-stroot. Regent-street, W.. will be heard on Jan. 23 at Bank- 
ruptcy Buildings. 

The discharge of Thos. Louis Callendor (letely trading as the 
Shamrock Cycle Co.), electrical engineer, &c., Grove-place, St. 
Heliers, Jersey, is suspended until 2 dividend of not lesa than 10s. 
hes been paid, with liberty to apply for modification of the order 
efter two years. 


Mr. J. L. Oliver. 32. Grainger- street, West, Newcastle-on-Tyne, 
hes been appointed liquid: tor in the voluntary winding-up of Ernest 
Neott & Mountain (Ltd.). 


A meeting will be held at 695, Selisbury House, London, E.C.. on 
Feb. 13 to receive an ececount of the winding- up of the North British 
Electric Power Купа. (Ltd.). 


` 
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National Telephone Co. (Ltd.) 


The forty-ninth ordinary general meeting of this company was held on 
Tuesday, Mr. G&oRuE FRANKLIN, President of the Company, presiding. 

The SECRETARY (Mr. Albert Anns) having read the notice convening 
the mecting, 

The PRESIDEN’ said that he desired at the outeet to refer to that 
paragraph towards the end of the directors’ report which mentioned the 
loss the Company had sustained by reason of the recent death of Sir 
Cuthbert Quilter, who, from the foundation of the telephone enterprise 
more than 30 years ago, had been continuously and actively identified 
with it. The shareholders were thus deprived of a skilful and watchful 
worker in their inierests, whilst the Directors had lost a valued colleague, 
and he feli sure they would desire as a fitting thing to give expression to 
the feelings of the shareholders upon that subject by asking the Board 
to send in your name at this meeting a resolution of condolence with 
those whom he had left behind. "ne meeting was called somewhat 
earlier than usual, owing to the pressure of existing circumstances, which 
he would shortly try to describe to them. Tne Company's licence 
expired a few days ago, cn Dee. 31, 1911, and as under the purchase 
agreement of 1905 the «ale to the Postmaster-General was contracted for, 
it only remained to the Company to arrange for the smooth transference 
to the Postmaster-General ot the assets to the possession of which he was 
entitled. He thought it was a fitting testimony to the good sense of 
both sides that that gigantic transfer to the Staie of that business had 
been accomplished without difficulty and with comparative smoothness. 
The difficulties with which they were confronted were, at all events, 
anticipated and removed, and they had secured а practical and smooth 
transfer to the Postmaster-General. On Dec. 7 last the terms for dealing 
with the transfer cf the Company's assets were embodied in heads of 
arrangement and duly signed. ‘These heads of arrangement defined the 
respective obligations of the Postmaster-General and the Company. The 
Company were to hand over all the asseta purchasable by the Postmaster- 
General, and to facilitate his views for the unification of the Company's 
system with his own. The Postmaster-General, on his part, had under- 
taken to advance a sum of money not exceeding £3,000,000, in order to 
enable the Company to satisfy the claims of its debenture-holders. ‘The 
arrangements also provided for the retention by the Company of the ser- 
vices of a certain number of the transferred staff to assist in the prepara- 
tion of the Company's claim, provision for the use by the Company of 
Telephone House, or such portion of it as it might require, and general 
provisions for the protection of the Company. ‘Ihe Pcetmaster-General 
had also agreed that, inthe event of the whole of the telephone purchase- 
money net being paid within six months afier Dec. 31, 1911, the Post- 
master-General would pay to the Company interest on the amount of 
such purchase-money from time to time remaining unpaid at the rate of 
5 per cent. per annum from the expiration of such period until payment, 
instead of 3 per cent. per annum, the rate of interest for the first: six 
months. "The Directors pressed for this alteration in the rate of interest, 
first, because of the gigantic business which had to be undertaken in order 
to determine the price of the assets, and next because of what one 
generally gathered to be the slochfulness of Government departments in 
determining the settlement of these matters. ‘ithe Board felt it right to 
press for a somewhat higher rate of interest than the agreement of 1905 
secured to them, and they had therefore secured interest at the rate of 5 
per cent. instead of 3 per cent. for six months after Dec. 31—that was, 
after June 30 of the present year. Power was given to the Postmaster- 
General to make further payments on account of the purchase- money if 
he so desired, and he had undertaken that the telephone purchase-money 
was to be paid within 28 days after the determination of the amount. 
Arrangements had also been made by which the Postmaster-Gencral’s 
right of objection in relation to plant. land and buildings in competitive 
exchange areas constructed during last year, or acquired during that year, 
waa to be withdrawn on certain specified terms, terms very analogous to 
those which were settled as the result of the previous objections. Those 
arrangements being made, the Company had transferred the assets to the 
Postmaster-Ceneral, together with the v hole of the staff. excepting а 
number of the h/gher officers of the Company whose salaries were more 
than £700 per annum, several of whom were required and retained by the 
Company for the purpose of the prosecution of its claim. lt was to be 
regretted that some of those, at all events, who for so long a time had 
served the Company well, and were now to be deprived of their offices by 
reason of the transfer to the State, and that solely because the Treasury 
regulations and Government scales of salary in the higher reaches did not 
admit of their continuing employment at existing or, he might say, com- 
mercial salaries; it was a pity, he thought, that they were not able to 
follow the pursuit in whieh they had become specialists, and for which 
they were extremely valuable. ‘Ihe Company owed much to the enthu- 
siasm and devotion of its staff, from its humblest member upwards, and 
he had recently tried in a formal letter to the staff to give expression to 
that view. 

There now only remained, therefore, to be finally settled the all- 
important question, the determination of the price to be paid. It would 
be remembered that at recent meetings of shareholders he had referred to 
the fact that an inventory was being taken by a joint staff of some 700, 
that the Post Office and themselves were engaged in taking that inven- 
tory, and that it had already occupied a period of some 15 months in its 
preparation and checking. He had pleasure in saying that the work of 
enumeration of that inventory was complete, that the final summarics 


were dn course of active preparation, and it was hoped that the Com- 
pany’s claim in regard to its plant would shortly be ready for presenta- 
tion. Now, the first claim upon the Com pany’s assets was secured to the 
debenture stockholders, and to these gentlemen there was owing 
£3,083,593. During the past year (1911) the Company had paid to them 
out of its own resources £802,413, leaving still to be paid $3,181.180. Of 
this sum £1,531,464 was due in respect of the 34 per cent. debenture stock. 
An action was now before the Courts with the object of determining 
whether such stock was to be paid off at par, аз the Company had been 
advised, or at a premium of 3 per cent. Meantime it was proposed, 
partly with th» £3,000,000 to be provided by the Postmaster-General, to 
pay off the whole of the debenture stock during the present month, 
without prejudice to any of the rights of the holders of the 3) per cent. 
stock to the premium mentioned. As the £3,000,000 only carried in- 
terest at 3 per cent. per annum, whilst the debenture stocks involve 3} 
and 4 per cent., the necessity for their immediate repayment would һе 
apparent. ‘Therefore, the facts that the Company had the money avail- 
able wherewith to pay off the debenture stockholders, and that there were 
no profit-carning possibilitiesopen, made it imperative to at once take steps 
for the Company s winding up, and notices to that effect had been given, 
and the extraordinary general meeting which was required will imme- 
diately follow the present meeting, and another meeting to confirm what 
was done at that meeting, if they adopted their recommendation, would 
be held on the 25th inst. Now, it was necessary before commencing 
winding-up proceedings to obtain the shareholders’ authority to distri- 
bute dividends to the shareholders for the half-year which had passed — 
the half-year ended Dec. 31—and those were recommended at the usual 
rates—thnat was, the rates which had become usual during the last few 
half-years—and if approved they would be posted that night. He was 
sorry it had not been possible to have the accounts made up and presented 
in time for the meeting, but the advantages of the proceedings he had 
mentioned would, he hoped, be sufficient to compensate for the disadvan- 
tage of not having the accounts before them. Personally, he would very 
much have preferred to have had the accounts, as they would, at all events, 
have given one some customary text upon which one might have ad- 
dressed them more or less felicitously. He saw it stated that a larger 
distribution than 6 per cent. per annum should have been made on the 
deferred stock. Не could only say that, after having given the subject 
their careful consideration, it seemed to the Directors the most prudent 
course was to continue the 6 per cent. per annum on the deferred stock, 
and to ask the deferred stockholders to rely, as they must in fact rely, 
upon the decision of the arbitrators as to the amount of the Company's 
claim. There was no sure ground for any forecast as to the probable 
result of the arbitration. He saw speculations indulged in various 
quarters, and he only wanted to say to the shareholders that there was no 
sure ground for such speculations at present ; there was no ground for 
any forecast as to the probable result, but shareholders might rely upon 
it that all that was possible would be done to protect their inierests, and 
to press forward for adjudication any questions in difference. With 
reference to the settlement of the price to be paid for the Company's 
assets, upon which so much depended, several attempis had been made to 
try and arrive at a fignre Бу agreement instead of arbitration, but in 
telephones, as in everything else, the ideas of the buyer and the seller 
materially differed, and it had been found impossible to bridge the gulf 
which existed in the respective estimates of value made by the advisers of 


the Postmasier-General and the Company respectively. И when the 


claim was completed those differences of view continued, the settlement 
of the price would have to be determined by arbitration. After the pur- 
chase-money had been ascertained, the Posimasier-General had the right 
under the purchase agreement to pay three-fourths of the purchase 
money in terminable annuities. Such annuities would carry interest at 
3 per cent., and being spread over 20 years, the proportion of principal 
would be split up so as to coincide with the 80 quarterly payments. ‘I'he 
Board have felt it right to propose to the Postmaster-General that an 
issue of 3 per cent. Exchequer Bonds, redeemable by annual drawings, 
carrying interest at 3 per cent., would be a more acceptable security to the 
Company, and the Postmaster-General had publicly stated that if th» 
Company treated the Post Office well in regard to the transfer, he would 
meet its views in regard to the security. He thought they might pred:ct 
that the credit portion of the purchase- money would be paid in Exchequer 
Bonds instead of terminable annuities, a security which would not only 
be more marketable, but one which would remove, he thought, many 
difficulties from the path of the holders. He hoped it might be possible 


for such Exchequer Bonds to be offered to shareholders, so that if it bo ` 


desired the securities of the Company might be exchanged for those 
Exchequer Bonds carrying 3 per cent. interest, redeemable by annual 
drawings over a period of 20 years. ‘hat was a question for the future. 
In reply to a question, Mr. Franklin said that he could see no possible 
prospect of a payment of further dividends. That being so, the Board 
had recommended them to take such steps as would enable the 
Company to make early distribution of its assets, with a view to dis- 
charging the debenture stocks and preference shares as far as the funds in 
the hands of the Company would allow. But it was quite impossible to 
give any indication as to when distributions to shareholders would take 
place. Не had already said that it was hoped that by the end of the 
month they should have been enabled to clear away the whole of their 
debenture stock indebtedness with the help of the £3,000,000 which they 
were to get from the Postmaster-General, but as to any further distribu- 
tion they were entirely dependent upon the settlement of the price and 
the payment to be made to the Company by the Postmaster-General. 

'The chairman said that he felt that he ought not to conclude his very 
naturally prosaic statement of the present position of affairs without on 
that interesting occasion, the last meeting probably of the shareholders 
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assembled under existing conditions before they had passed into liqui- 
dation, referring to the great work which the Company had accomplished 
during the brief period of Из existence, some 31 years. To have built upa 
gigantic business with a revenue of nearly £4,000.000 per annum, to have 
covered the United Kingdom with poles апа wires, underground ducts 
and cables, all radiating from some 1,600 exchanges, for the purpose of 
affording telephone service, and to have done all that without any legis- 
lative sanction, with all its work constructed entirely upon sufferance, 
with a taxation in the form of royalty of 10 per cent. upon its gross re- 
ceipts, and а sum of something like 25 per cent. upon its net income ; 
when it was recalled how the Company had been exposed to the greed of 
local authorities and of private individuals, how it had been harassed by 
Parliament and by local authorities on the one hand, and by the British 
publie who wanted the telephone service, on the other; the wonder was 
not that they were enabled to distribute a dividend of 6 per cent. per 
annum on the deferred stock, but that there should be any dividend at all, 
and he thought the Company deserved much more generous treatment 
than they had so far received from tho representatives of the State who 
inherited that great business, having done nothing whatever to create it 
and much to obstruct and hinder it. He felt that that wanted saying, 
and he felt. better now he had said it. He now moved: “ That the 
report bo received and adopted, and that dividends be paid for the six 
months ended Dec. 31. 1911, at the rate of 6 per cent. per annum on the 
first and second preference shares, 9 per cent. per annum on the third 
preference shares, 6 per cent. per annum on the preferred stock and 
6 per cent. per annum on the deferred stock, less tax in all cases." 

The VICE-PRESIDENT (Mr. S. H. Sands) seconded the resolution. 

The PRESIDENT, in answer to questions, stated that the accounts 
for the half-year to the 31st ult. would һе sent to the shareholders early 
next month. The reserve fund, which had been built up with the object of 
securing and safeguarding the capital of the Company, amounted. to 
between £4,000,000 and £5,000,000. It was a liquid asset to the extent 
that their land and buildings were liquid. and land and buildings were 
represented by about £ 1.000.000. Some of the fund was in cash, amount- 
ing in the last balance-sheet to something like £1.000,000, but probably 
the amount would be less in the next balance-sheet ; and the rest was in 
plant. It might be possible to apply a portion of the reserve fund to the 
payment of dividends, but he thought it would be very improvident to do 
so, having regard to the purposes for which the fund had been built up. 
He had been asked what the result would be to the deferred stockholders, 
but that was asking him to enter into the realms of speculation. As to 
the relative rights of the preference shareholders, counsel's opinion was 
taken some years ago, and the Board were still of the opinion which 
counsel gave them; but if any considerable body of any class of the 
shareholders would like to have their particular aspect of the case put to 
the Court, the Directors—so far as they could do so0— would see to it that 
the issues were fairly and properly placed before the Court. He then put 
the motion, and it was carried. 

An extraordinary general mecting was held subsequently, at which 
а resolution was passed for winding up the Company voluntarily, and 
appointing Mr. George Franklin liquidator. 

A cordial vote of thanks to the president terminated the proceedings. 


LLANDUDNO & COLWYN BAY ELECTRIC RAILWAY (LTD.) — Mr. A. W. 
Tait, who presided at the meeting last weck, stated that the profit for 
the year to Nov. 30, 1911 (after providing for operating and adminis- 
tration expenses, interest on loan and debenture stock) was £5,784, and 
with amount brought forward (£2,328) less £1,415 expended in special 
track repair and renewal work, the total available balance was £6,698, 
of which £1,000 was placed to depreciation reserve and £2,500 written 
off balance of expenses of loans, leaving £3,198, which the directors 
recommend should be applied in paying a dividend at rate of 21 per 
cent. per annum (less tax) £2,485, and carrying forward £115. The 
tratlic receipts showed an increase of £634 over the previous year. Не 
thought the improvement was fairly satisfactory under the circum- 
stances. 

LONDON GENERAL OMNIBUS CO. (LTD.)— An extraordinary meceting 
of the company was held on Tuesday, when a resolution was passed 
altering the memorandum of association so as to give the directors power 
to extend their omnibus service to Greater London and the provincial 
towns. 

MACHINE TOOL & ENGINEERING ASSOCIATION (LTD.)—IJn their first 
annual report the directors state, in regard to the Machine Tool Exhi- 
bition (which is t» be held next October, at the Olympia), that of an 
available space value of £13,500. considerably over £8.000 has been let 
definitely, and a considerable portion of the remaining space is under 
option. The Committee have taken sieps to arrange for а впрру of 
electric power, steam and compressed air for operating the exhibits, &c. 


UNDERGROUND ELECTRIC RLYS. CO. OF LONDON (LTD.)—4Àn extra- 
ordinary general meeting will be held on the 26th inst. to consider a 
resolution to alter the Memorandum of Association by including the 
business of proprietors and manufacturers of and dealers in omnibuses, 
cabs, &c., whether propelled or drawn by steam, gas, vil, electricity, or 
other mechanical power. 


YORKSHIRE (WEST RIDING) ELECTRIC TRAMWAYS CO. (LTD.)J—'i'he 


directors’ report states that the operations for the past 12 months, after - 
providing for all expenses, including repairs, maintenance and debenture : 


interest, resulted in а net income of £19,037. With £2,000 brought for- 
Mid the available balance is £21,037, which has been appropriated as 
follows : 
preliminary expenses account, £13,571. 


Depreciation, renewals and general reserve, £7,465 ; written off ; 


NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


BARKER PATENTS SYAD. (LTD. (119.548.) — Reg. Jan. 6, capital 
£1,000 in £1 shares, to carry on the business of heating, electrical aud 
.general engineers, contractors, &c. Private company. Reg. оћсе : 
199, Strand, W.C. 

Н. LAUGHTON & 00. (LTD.) (119,534.)—Reg. Jan 5, capital £2,000 
in £1 shares, to take over the business of electrical, mechanical, motor 
und general engineers, &c., carried on by T. F. Bottles and H. Laugh- 

ton as the International Engineering & Motor Co. Private company. 
First directors are H. Laughton and F. Crawshaw. 


ЕЕ MORTGAGES AND CHARGES. 


C. Р. CASELLA & CO. (LTD.)—Issue, on Dec. 15, 1911, of £59 deben- 
tures, part of a series of which particulars have already been filed. 

THOMAS KESNOR & CO. (LTD.)—Mortgago on certain land and 
buildings in Watford, dated Dec. 28, 1911, to secure all nioneys due or 
to become due from company to London & South Western Bank. 

Also mortgage, dated Dec. 29, 1911, to secure £25), charged on same 
property. Holder: W. Judge and G. А. Judge. 

MIDGET ELECTRIC LAMP MFG. CO. (LTD.) —Debenture, dated Dec. 
50, to secure £100, charged on company's undertaking and property, 
present and future, including uncalled capital. Holder: A. Turner, jun 

REASON MFG. CO. (LTD.) —Mortgage, dated Dec. 29, 1911, to secure 
£1,000 and any other present or futuro indebtedness, charyed on 
present and future indebtedness of Corporation of Stepney. Holders: 
Barclay & Co. 

WILLANS & ROBINSON (LTD.)—Debenture, dated Dec. 20, 1911, to 
secure £40,000, charged on company's undertaking and property. 
present and future, including uncalled capital, subject to indenture 
of mortgage and trust аз regards certain freeholds and leaseliolds. 
Holders; G. И. D. Coates and W. C. Buckley. 


RECEIVERSHIPS. 


ERNEST SCOTT & MOUNTAIN (LTD.)— Notice of appointment of J. L. 
Oliver, 32, Grainger-street West, Мем саѕИе-оп-Тупе, as receiver, on 
Dec. 22, 1911, under powers contained in trust deed dated Nov. 28, 
1904, has been filed pursuant to Sec. 94 of the Companies (Consoli- 
dation) Act, 1908. 

FERADIN LAMP & ELECTRICAL ACCESSORIES OO. (LTD.)—G. E. 
Corfield, Balfour House, Finsbury Pavement, E.C., ceused to act as 
receiver or manager on Dec. 15, 1911. | 


CITY NOTES. 


[o EE 


MEMORANDA (Jan. 11).—Bank rate 4 per cent. (since Sept. 21, 1911). 
Price of silver, 25 4. per oz. Сопво 763 —17 for money ; 76; —77; for 
account. Consols Pay Day, Feb. 2; Stock and Shares Continuation 
Days, Jan. 29and Feb. 13 ; Ticket Days, Jan. 50 and Feb. 14; Pay Days, 
Jan. 12 and 31; Mining Shares Carry Over Day, Jan. 26. 

Priors or METALS (London). — Copper, cash, 63! ; three months, 631, 
Lead, English, 15; —16! ; Foreign, 152—154.  Spelter, 201—261. Tin, 
English, 195—196: Foreign, cash, 1901; three months, 1851. Tron, 
Cleveland, cash, 49/7 ; threo months, 50/6. 


CHILI TELEPHONE 00. (LTD.)—An interim dividend of 31. рэг share, 
less tax, has been declared for the half-year ended Sept. 359. 

DUBLIN UNITED TRAMWAYS CO. (LTD.)—'i'he directors hive declared 
a dividend for the half-year to Dec. 31 at the rate of 6 per cent. per 
annum (less tax) on both preference and ordinary shares, and a bonus of 
lx. per share /less tax) on the ordinary shares, after setting aside £14,000 
towards renewal of rails. £2.000 to accident insurance reserve, £3,000 
towards renewals of cars, and carrying forward £10,374. 

EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
The interest on the 4 per cent. mortgage debenture stock for the half- 
year ending 3lst inst. will be paid by warrant on Feb. 1 next. The 
4 per cent. mortgage debenture stock register will be closed from the 
27th to the 31st inst. inclusive. 

H3LSBY WIRELESS TELEGRAPH OO. (LTD.)—At an extraordinary 
meeting оп Wednesday the resolution recently passed to reduce th? 
capital of the company from £20,498 to £10,000 was confirmed. 

MEXICAN LIGHT & POWER CO.—A quarterly dividend of 1 per cent. 
has been declared for *he quarter ended Dec. 31 

STOCK EXCHANGE NOTICES. —The Stock Exchange Committee have 
appointed Jan. 18 а special settling day in and granted a quotation to 
fully-paid scrip for £1,000,000 5 per cent. second mortgage 50-year bonds 
of the Mecican Light d Power Со. The Committee have been asked to 
appoint special settling days in a further issue of 250,000 £1 (Юз. paid) 
ordinary shares (issued at £1 premium) of Marconis Wireless Telegraph 
Co., and scrip for $3,000,000 prior lien 5 per cent. 50-vear gold bonds of 
the Puchla Tramway, Light & Power Co., and to grant quotations to 
£35,101 additional sterling 500-year 4 рег cent. debenture stock of the 
Commercial Cable Co., a further issue of £20.000 44 per cent. first mort- 
wage prior lien geld bonds of the Montreal Water & Power Co., and 45,000 
additional £5 fully-paid 6 per cent. cumulative preference shares of the 
Para Electric Railways æ Lighting Co. (Ltd.). 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIO | ELECTRICAL COMPANIES SHARE LIST 
RECEIPTS. ^d bast) Sa sq rss "fur эз 
TM o "UR 2 | J Dive} МАМЕ. | Wed., \тиксинт Эби WEEK TO 
8 AcORBOATE. & DEND| . Н | ' Jan. io. GEIEEDED: Е. Jan. 10. 
LINE we | g а рма pes "Mie Lo 
| ‚ Ё ks. - Amount. j^ "hd | Electricity Supply б 8. 4. | est. est. 
TEE ———— ——— 4 gc 10 5/0 коио Бро: Pa us Ord..... 1—9 | 6 17 : | Kar ACD | .. 
: 4/6 5 рег um. Frei. .......... | eb, ug | oo 
„Aberdeen Corporation ....| Jan. po 47,511 2639 | 10 60 | Do.6perCent Cum. Second Fret. 2202. 10j3—11 , S 1l 6 · Feb, Аце .. 
*Airdrie ....-. eee udi Eoo: 5i (2 11,967 633 | st рө jo. 4$ per Cent. Deb. Stock (red.) ...... | 100 —102 4 9 0 Jan, July | | » 
Anglo-Argentind ........ Jan 5142 112 ei котрїоп & Kensington Elec. Sup. Ord.. 71—88 6 3 0 March... 88 3% 
Ashton-under-Lyne.......- " 407 17,034 1,300 | 5 Do. 7perCent. Рге!................. 718 410 3 | Mar, Sept. » 
| Аут Corporation ......../ _ в 253 11,262 s. P Central Elec. Sup. Co. 4% Quar. Deb.St-k.| 98 —10 4 0 6 gune, Dec | oes 
Barnes’ Иа or 248 9.710 710 5 2/6 | E aj bake d End & City) El. Sup. Co. — |6 0 0. Feb, Aug 3 ~ 
(Barrow ................ ” 323 16,090 2,426 | 55 2/3 | Do. 4$ per Cent. Pref. ............ eel 44—4{ 418 6. Feb, Aug з .. 
Bath Electric Trams, Ltd... Jan 19s 193 ý ‚ 4% Do. Viele Deb. Stock (red.) ...... 93 —96 4 4 o Jan, July | jg] + 
Birmingham & Midland. .. .. ns ; "t 419, ` per Cent. Deb. Stock (гей.)...... ү Ыы аты) 4 во " b we 
Birmingham & Mid'and....| Dec. 29 | 1,201 47,457 |+. gai sc 1% 3 30. ay y Undertaking 44% Cum. Pref.../ 31—48 516 0 Jan, July, =» » 
| Blackpool & Fleetwood ....| Jan. 6| 350 5: 20 Chelsea Electric Supply Ота, .:........ e 4-4) 517 9 Math... oe 
Blackburn Corporation . . „ 3 1,261 47,526 3.885 St. i 44% a | *Do. 4} рег Cent. Deb. de (red.) T 97 —1 4 89 ! June, Dec | oF . 
Bolton Corporation... .. . .. н Z| 2910 103.486 12 St. T3 *Chiswick Elec. Supp. Gorp. Ist Mort.Db.| 90 —93 418 0 ^ .. TEM 
Bom bay e*ocoostvetvoot Dec. 8 4,710 146,254 11,943 6/0 City of London Electric Lighting Ord..... i B —13} 419 9 Feb, Aug | 34 
Bournemouth Corporation..| Jan. 3 | 1,712 73,138 20 if 6/0! Do. 6perCent. Cum. Pref. .......... 12—13 416 9 Jan, July : 
Bradford Corporation . » 6 5,167 221,619 14,273 | n she tDo. 5 per Cent. Deb. Stock (red.)...... 117 —121 4% 4 О June, Dec 1024 16 
Brighton Corporation: | >) s m 42,892 2917 St ae, | Бо. | 44 per Cent. 2nd Deb. Stock (тей): 100 —103 4 8 6 Jan, July t 1018 
Burnley Corpus tion ЧИА т 6 1,508 19,780 860 | o Dep Siecle ee aa 87 —8) 514 6 Jan, July. ie 
Burton Corporation ec Г 7 284 11,719 585 | p 40, | County of London Elec. Supply Ord. s ' 9 — 5 8 е) Feb, Aug | 11} 11 А 
Bury Corporation ..... |» 7| 1,282 52,131 ‚256 | 10 6/0! Do. 6perCent.Cum. Pref. .......... П —11} 5 6 6 Mar, Sept й 
Calcutta Tramways Co. ....| „ 8 | к92,699 «2,181,203 75,21 | $414 tDo. 4} per Cent. Deb. Stock (red.) .... 105 —108 4 4 О Jan, July ioi oi 
Camborne-Redruth ...... „ 6| 129 129 ШЕ д Ont Second Deh боны ‚100—103 4 8 6 May, Nov i} Cla 
Cardiff Corporation........ Dec. 30| 2,348 96,894 6,964 |} St |41% Eámundions И 4 se june July су t 
Central London Railway ..| Jan. 6 504 129,181 17,992 ] 55 5 er Cent, Cum. Pref. _......... 2 — 2$ T May, Nov i 
City & South London Rly...|  , 2| 3.435 3,436 252 Ii st. A Do. ye Cent. 1st Mort. Deb. (теа). 4 4—87 546 uly С se 
City of Birmingham ...... Dec. 29 1,425 107,490 1 | 370’, Folkestone Electricity Supply Co. Ord. ..' . 4)—5 6 6 0 April, Oct ++ | + 
Cork Electric Trams Co..... Jan. 4 262 262 8 3 2/6 Do. 5 рег Cent. Cum. Pref. .......... 4-54 5 2 6 Mar, Sept +1 « 
Croydon ................ Dec. 29 1,943 71,073 22, | $1. 144% Ро. 4$} Ist Deb. Stock (red.) ...... 95—98 413 3 Feb Aug = | >, 
Devonport & Dist. Тгатз..| „ 29 559 26,081 3,765 | ie Hove Electric Lighting Ord. ............ 6]-7 6 6 О April, Oct в ee 
Dover Corporation ........ Jan. 6 209 10,494 1,419 St. | 44% ! Isle of Wight E. L. & P. Co. Deb. Stock . 86 89 526 js | GE 
Dublin & Lucan Railway .. » 5 77 3,959 35 5 4/0 | Kensin ton & Knightsbridge Ord. ...... | сЕ ‚6 8 © | Feb, Aug S 
Dublin United............ T 5 4,104 163,153 Ў | 6% E Ser Cent. Ist Pref. ............ 91-6 5 0 О Jan, July vs 
Dudley-Stourbridge ...... Dec, 29 ,022 44,328 797 sc yis ; ро. 4 per Cent. Deb. Stock (гей.)...... 94 —9 443 ev "e 
Dundee Corporation ...... Jan. 3 480 39,715 6 | St | 4% Kensington & Kngtbg. Co. & Notting Hill | 
East Ham Council ........ ” 6 101 44,501 2,492 9 | Со. ( Joint Station) 497 Deb. Stock ond 95 —98 4 3 0 Apri, Oct oe eo 
E ы NA 14499 |. сь (аро Kent Elec. Power Co. Irred. Deb. Stock... 80 —84 510 O Jan, July | **| + 
Gateshead & Dist. Trams ..| Dec. 29 218 94,657 2,984 | 3 1/2} London Elec. Supply Ord. .............. {—2 314 0 Mar, Sept | * | -** 
Glasgow Corporation ...... Jan. 6 | 20,912 127,226 38,227 Я 3/0 ` ‚ брег Cent. Рге!................. | 4-4 680 ar, Sept. ° 
Glossop Тгатз............ „ 6 120 20 St.| 49, | De. 4 рег Сеп+. Ist Mort, Deb. ........ 88 —91 4 9 6 Jan, July ài 34 
Gloucester Согра; ........ T 3 293 .` 5 2/9 ' Metropolitan Electric Supply Ord. ...... | 31 —4 | 6 13 4 April, Oct Кн 
Gravesend- Northfleet. . .... Dec. 29 279 11,201 392 5 2/3 tDo. 4} per Cent. Cum. Рге!........... iu `5 0 О Jan, July * 
Great Norti:ern & City Rly..| Jan. 6| 1,713 40,113 1.616 | St фо, +00. Н рег Cent. Deb. Stock Ist Mort... 99—104 4 8 9 June Dec ++ + 
Greenock & Port Glasgow..| Dec. 29 730 37,742 6.348 | St. |3392 tDo. 3| рег Cent. Mort. Deb. Stock red. 8t —87 4 2 0 | Jan, July б: 
Halifax Corporation ...... Jan. 2 1,937 79.504 7,526 | ‚41% * Midland Elec.Corp.forP.D.4} Ist Mort.Debs 944—96} 4 14 0- ; | с 
Hartlepool Tramways...... Dec. 29 294 14.194 1,562 2/0 | Newcastle Elec. Supply Ord. (1-50 000 & | | d 
Hastings Elec. Trams Co. ..| Jan. 4 857 30.277 " 5 57,010- 137,500) _.................. 33 600 Feb, Aug ee 
Hong Копе.............. » 6 | $10,564 5285.063 i | 5 2/6 ' Ро. 5 рег Cent. non-Cum. Pref. ...... 4 —4 517 6 Feb. Aug is 
Huddersfield Corpn. ...... n 6 1,890 .656 || 109 4}% Do. 4} per Cent. Ist Mort. Deb. ...... 95 — 9f 413 9 Jan, July ga 
Hull Corporation.......... m 6 ‚028 118.179 | 100: 5% North Metro. Elec. Power Sup. 5 Morts.. 99 102 419 6. 6% ib 
Ilford District Council | » 6 507 21,701 | 1 6° | Northampton Elec. Lt. & P, Ord......... 1}+—1А 411 6 Feb, Aug i 
Пкезїоп District Council ..| ,, 3 119 5,310 ! EN. К Bor 59, РЕ култ ТА ІА 4 6 0 Feb, Aug : 
Isle of Thanet Co. воет, „ © 274 4,629 | St. i 495 Do. 457 Debs.. баво ө э э э э ө э э ө э ө i| n n. 99 —101 3 19 0 | June, Dec e 
arrow ......... sienten Dec. 29 132 6,786 И 5 3/0 | DEIN, Electric О ER E PEE ии 64-4 513 9 March... К: 
eighley Corporation ...... Jan. 4 156 7.503 ! St 49; Q Deb. Stock эшшшек ки saba 91—94 451 .. ‚СВ; : 
Kidderminster & District ..| Dec. 29 | 156 6.043 | 5 $8 | st Jane! & Pall Mall Elec оа. 8—8} 6 l o Feb, Aug’ 9i -. 
Kilmarnock Corporation ..| Jan. 6 224 5,689 5 3/6 | Do. 7регСеп!.Рге!................. 64 —7 5 2 0 Feb, Аше ЖА 
Kirkcaldy Corporation .... .. "S T | St. 3}, tDo. 3$} per Cent. Deb. Stock (red.) .... 85—87 4 1 6 Jan, July | UE NE: 
Lanarkshire Trams Co. ....| Dec. 3I 814 75,478 5, ..^ | Smithfield Market Electric Sup. Ord. .... ИЦ T Feb. .. 3 
Lancashire United ........ Jan. 3| 1,531 1,531 £4l 4/0 | South London Electric Supply Ord..... .. 2—9} 613 6 April ... HEN 
а .............. Dec. 29 187 9,167 St.| 5% | ¢Do. 5% Ist Mort. Stock (red.) ........ 93 —101 5 0 6 T i | 
Leeds Corporation ......-. Jan. 6 7,351 304,941 { 1/0/82; South Metro. Elec. Lt & Power 7% Ist Pret 1-1} 612 0 Feb, Aug и 
Leicester Corporation...... T 6 2.504 © T | 1, 0:7: | Do. брег Cent. 2nd РгеЁ. ............ —i 6 17 О Feb, Aug 2: 
Leith Corporation ........ " 6 751 22,356 | 5+ 141% | Do. 4} Ist Deb. Stock (red.) .......... 95—98 413 3 April, Oct 
Lincoln Corporation ...... „ 6 127 5.220 5' ]/3 Urban Electric Supply Ord. ............ 4—1 .. April, Oct ‘> : 
Liverpool Corporation ....; D:c. 30 | 12,052 600,166 5 1/3, Do. SperCent.Cum. Ртеї............. 2—2} 112 3 April, Oct 2. 
Liverpool Overhead Rly. ..| Jan. 7 | 1,528 1,528 77 | St 410 Do. 4} рег Cent. Ist Mort. Deb. ...... 86} —88 5 3 0 April, Oct : 
Llandudno&Colwyn Bay Ку, 5 178 749 | 0 6 | Waste Heat & Gas Elec. Gen, Stations .. 1 iex МАУ КАШ. “жу. i 
'London County Council . Dec. 27 | 45,862 1,714,848 5! 5/0 | Westminster Elec. Sup. Огд............. | и 6 3 0 Маг, ZI X ч 
London Elec. Ry. Co....... Jan. 6 | 14,925 14.925 5 2/3 |atDo. 4{ perCent. Cum. Pref. .......... 4}—5) 410 O Jan, July 
Lo Hs reete tnn ki 6 5,664 { 5,664 | T | 
owestoft Corporation .... и” 6 155 2,468 and Tramway;. : 
Manchester Corporation .. ,, 6| 16,524 656,197 | | sen ашу; Ога. о So d4—fh T April .... eej ee 
werd тее E 59.245 || 0/6 | tDo. Sper Cent. Cum. Pref. .......... о 817 0 Jan, July) | 
Merthyr _.......... ME Dec. 29 291 10.957 St. |449 | * Do. 44 Ist Mort. Deb. Stock (red.) ..... 89 —85 5 9 O Apri, Oct, ++ | + 
О ieee > St 14157 B'ham & Midland Trams 4} Ist Deb. Stock 92 —91 41? 0 Jam july =| = 
ма Piee Trams Е: «57.910 10 492 | Bristol dramuays TARE Ord. ies es 5} —6 6 19 0 Feb, Аш з +» 
Middleton _.............. „ 29 366 17,640 10 492 | tDo. Cum. Pref. ...... eene nhe. 74—74 50 eas | i ә 
Nelson Corporation........ Jan. 6 160 7,449 $. 4% | tDo. 4 рег Сели. ОзЫз................. 109 —102 319 3 Feb, Aug ve 
Newcastle-on-Tyne Corp.. Е 6 4,346 173,746 m" о ritish Electric Traction Ord. ллы. e S June, Dec MET 
Newport (Mon.) AUR e dot SU Hess » 6 703 28,675 10 A Do. 6 per Cent. Cum, Pref. .......... 8 .. E" ' Feb, Aug. 95; 94 
Northampton Corporation..| /, 5 516 21,702 | St. | 5% | Do. 5perCent. Perpetual Debs. ...... 93-96 5 6 0 April, Oct 9 i 
Oldham, Ashton & Hyde ..| Dec, 29 | 653 30,026 45 | St. 44% Do. 44 per Cent. 2nd Dab. Stock ...... |. ?9—83 511 O May, Nov . 7 63 
Oldham Corporation ...... Jan. 7 1,889 89,039 E34 30/9 Central London Ordinary Stock ........ 68 —79 | 4 7 0 Feb, Aug , d 
Perth (М.В) Corporation ..| „ 3 196 6,053 St. 4% | Do. 4 per Cent. Pref. Stock .......... 81 —85 412 0 Feb, Aug » | 
Peto ce мы o Ж: 22 St ӨЙ | Do. áp рег Cent Pret Scrip fully pd.: 109—1 410. no Sia 
ОЕ 4 ead азоо Dec. 29| 163 6,706 St. 29; Deferred Stock ................[ 55 —58 310 0 Feb .... о 
о Conporation: Vai. el. Эта ae 29,037 |] 100; 4% О d E 103—105 317 0 Jan, Jul © = 
pouces ие Cup cod Dec. 23 2,552 | + 103,361 2 5! 2/6 | чу of Birmineham Trams 5% Cum. Pref. 41—5 | 5 2 6 | April, Oct | 
Preston Corporation. ...... Jan. 3 761 | + 31,672 100 49; 4 per Cent. Ist Mort. Dabs. ...... 97 —100 4 1 6 April, Oct sn 5 
Rotherham Corporation.... " 4 769 | 4- 27.86] di 2 | Lot ke Sou London Rly. Can. Ога. .... 29]—39| 5 15 9 Feb, Aug | wd i 
LAE EE Dec. vee 46 + 10177 St | dee. Do. Sper Cont, Perp Pret 1891)... 108—110 411 9 Feb, Aug | 108} + 
Salford Corporation ...... Jan. 8 4,750 | + 198,748 {| $ 5% | Do. (1896) ....... ent ptu .104 —106, 4 16 0 Feb, Aug | | = 
и (no 38450 | + $186,660 (št 52! Do. (4990 nil 103 —105 4 17 0 | Feb, Aug) «+ | e 
Sheerness sies селен. Dec. 29 47) — 2,706 { St | 5% | Do. Е es 103—105, 416 0 Feb Аш |. t 
Shetheld Corporation ...... Jan. 7 6,813 | 4- 267,237 St 49% 4 рег Cont. Perpetual Dabs. ...... 101 —103 | ‚3 18 0, May, Nov i ad ite 
Singapore Trams .......... » 6 | $1001 + $540.362 10| 6/0 Dublin United Trams, 6 per Селі. Pref... 11—12 5 4 9 | Feb, Aug ps 
South Metropolitan. ...,... Dec. 29 975 | — 44,522 5/0 | Gateshead & District Trams Ord......... 8}—8 | 740] IE 2 
oun Sls Алы а Гы 29} 133 | + 47,500 10 Gt. Northern & City Rly. Pref. Ord. (4%), 1—1 . | Feb, Aug L 
Southampton ............ Jan. 3 1,225 | + 50,077 | 5| 7! | Hastings & District Elec. Trams, 6% co в —#4 Mar, Sept бр e 
Southend Corporation ....| 4, 3 498 | + ‚428 | St 144%! Do. 4$ Deb. Ѕіоск .................. | 73. —78 |519 0! April, Oct | = | + 
Southport Tramways ...... c. 29 272 | + 15.578 || 10! .. | Imperial Tramways Ord. .............. 23 . - Mar, Sept sa 
Stalyb'dge, Hythe,&c., Jt. Bd. Ns 6 707 | + 31.228 10 tDo. 6perCent. Рге{,................ | 33-4 MM Mar, Sept | * .. 
Stockport thes ti « э | э ө t£ n t9 ” 5 1,185 + 47,949 St. 4% tDo. 4 per Cent. Debs. . ЕЯ : 70 —7 | 6 6 9 a uly е oe 
Н an: Жс, 53,852 ES | 2/6 | I. of Thanet E. T. & Lt. 5 por Cent Pref... 29-2. | 415 0, Mar, Sept| +. |] +. 
Sunderland District........ | 3 598 | + 4.776 St di | tDo. 4perCent. Deb. Stock .......... 25 —80 53 6 | Jan, July 
Swansea Trams .......... 29 1,339 | — 59,722 510 Lanarkshire Тгаптиау$ ................ 10—104. 5 15 0 | ер, Аш vx s% 
Swindon Corporation ...... 3 166 | 4- 6,525 а саа: Utd. Тгатз.5% Prior Lien Deb. Stk. 734— 791. 6 8 0] Jan; July FR $ 
Taunton ....... d acea sd Rs 29 5? ie ‚268 bee m * London Electric 4% Dab. Stock ........ 97—77 4 2 0j . В 83 
Tynemouth and District. ... 23 160 | — 13.143 St | 4 Do. 4% Рге{&.................... | 33 83 а 
Tyneside TramsCo....... 31| 271] + 13.410 Tol A | London Onited Trams, S% Cum. Pref.) ЭНН | у, | Jan, jus | z8| 764 
Wallasey Corporation...... 6| 111] + 44,942 | St.| 4% | 10о. 4 per Cent. Ist Mort, Deb. Stock ..j 76 —73 |5 3 6 x Ju y 
Walsall Corporation ...... 7 + 504 15| .. о Stock РИВА 6 —8, os 0 » Aug ET E" 
Warrington Verbotene. 4 + 6,273 1| 0% birt dbl Elec, Tramways Ord... 3—1: |5 5 April : 
West Ham Corporation . 4 2,730 + 09,719 М Оо. Deferred ооо ооо ооо ооо ооо 32 a 5 TE 0 Fa Aue te 
Westor-zer-Mare  ...... 29 30 | — 8,244 1| 0/6 | Do. брег Cent. Е 8 — кы: ja jue ve 
Wolverhampton Co. ...... 29 630 | 4- 508 . St | 44% | tDo. 44 per Cent. ore 100 —1 118 6 ‚ July 1021. 102 
Wolverhampton Corpn..... 4| 1036 | + 711 S Do. Sper Cent. Db. ева. ТОЈ =. 4 6 8 EM А 475! 45 
Worcester 2, 2| '300|-— 5.261 t | 59 | Metropolitan Railway NIN 46 4b |4 6 & Es Aug | 47] 45 
бУгехһат................ 29 143 | + 5,375 Ast [35 а Lands © eb, Aug 
Yorkshire W.R. Trams <... і rlt 55208 |+ 20. мей инаг or redemption. уузу sll. 1 ' 
or re oolien ct l s , . р , caine Рон "nds Int bet or we docte aul bus 
Е : al. г 6 No allowance . AO hanga Committee have daclined to quote them — ' i х, 
д) These е ооа are with the corresponding period last year. ® Partly electric “t Ex divi епо, 06 СРЕ гоа К T E 
. 1 Minus 3 days, $ Mini 2 daya Plus3days Ў Plus 2 ауз. Pt 7 "O LAT MER A m TEE MIS FE MR MM 
-——ti eb t c UNS ME т ae | А б $ o. , Д Sara AMY + ии > Б Е US T." 
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кк R Electric Railways and | Jan. 10. YizLDED. | Dug. D, WEEK З, : Бе Кз брави 
51. Si Metro. Rly. 3} Тгатмауѕ— с E: | | Jan. 10. [^ кз доз МА a 
St 3402 Do, 3} per Cent. Со " Preference. e —88 40 g F est. ext | о J „ РЕКС a Divi Bus: 
E. 3150 Po З} per Cent. Convertable Pref.. | хш 4 1 6 pm Aug 871 87 —— а YiELOED” pore | beu 
: ч = | : imd . 
St | 419) И Е " А” Deb. ош s| 9i —93 3 i S Feb, Аш: B6] 86 ind Ns fAmer. Tele „еши: | DEUM Jan. 10, 
аа LC Ray 5-5 iim w ul {А NSS Carr sesh ar Sic d T" 7 
о о ented E A E AE —9 2 , uly chs m St. o? s О. 49. 4 per С eat eevee: е —142 5 : - w- 
St зу Und: Ек Ext Pret, st Guar: by Ао Т ЕЩ... о Anio Portus 3e Lu 1936 ‘Gent! Bds! 93 —95, 4 OO a Lar 
© 4%; . 3 рег Cent. C ndon, Ltd.) 26 | MPO 4 ..| 197 ий Telephone ^o Ist Mt. Db. Stk. —114 310 an. July, e — 
St. „9° tDo. 4 onsoltd. Re 26 —73 571; Monte Video Teiephone Or tk. 101 —1 9 jc es i 
Stee ane сена. = Кы 130 —102 | 350 Bae 7| 77 St. 6» Do Е Ord. .......... Ня, 4169 А иер LOL 
сү Oat Os oe г Cent. ... —102'31 an, Jul у, - бо National eb ИН #—1ф% ugu í . 

495 | + per Cent. Perp. Deb. Stock .... 9) — 319 3 y 0e. PL 6 Al Col Piet Stock шулуу; ! 600 gust.. 7a 7 
1 ac? | tDo. 4perC p. Deb. Stock 92 4 8 Jan, July 10 625 Do. Def. ао. 4 -R оу з г 

4:d. Potteri per Cent. Ditto ... e, 144 —1 O Mar 60. D coe v asc NN UND HR DM ETETE 514 О Мау Nov ` 

сы 06| Бо Syer Gent Traction B Mc du m Ro. aes 26. Do. © per Cont, Guim, ISt Bret. 11111 (don бы 514 0 Feb, и 
11002 S.M 4) rer Cent um, Pref seges ө A~a 15560 an, July 904 95115. 34°; Do. 5 рег Cer nd Рге*&............. 91- 101 5 19 Feb, Aug 131 1041 

ep у } S. Met. Elec. Tr . Deb. Stock MO ты: 12? April, Oct  - 5. go? К>. D ent йол C um. ard pref - 2i --10] 0 Feb, Aur і 122 
. 4%. c. Trams & Ltz. 6° Cm. Pref. 9, — і 211 6 F . „р. 4°, eb. Stc 3rd Pref. ur у 5'7 6 » AUS &j 

100 ко? tDo. 4 tg. 6% С | —9 4 eb, Ач і o fDo. 4 ск 3! per Ce tii : Feb 2 : 

50; per Cent. D m. Pref. - 17 0 g i ule 44%. | рег Ce nt. (red. hee T Mo 4 1! ‚ Aug | 
107 А: Dist. E A и. DE. HEN E Nov e) ef 19 o od York с Stock tred.) .... ce oo Bh ee po 5 5: | 
we 44% NE ee Вуз. е IstMtDb. “ 75 : 18 0 Jan, Jul т Ит у. тен MI ле Co. 30 yr. Впіѕ... 101 102 410 n E о | 
ES 15/ е Bonds.. areS ...... S 4 0 j Й u y s НА t. 4° 6 per Cent. wo wo Wis. woe Shel eee) | TU D 4 B 9 an uly n 
T it Do. 6% In. bds with coup 8 ... — м CNN Jan, July д: .. St 41°. + Do. 4 per Cent. EU Pref. .........L E e 418 0 ; 192 : 

5 2/0 Do. 4 coup 8 . 1001 41 | M а Telph. C d. Deb. S 132—1, April, Oc ul} 
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NOTES. 
ВЕНА 
* Overshooting " of Metal Lamps. 
THE question as to whether a momentary 
of light occurs when a metal filament lamp is switched on 
is arousing much interest at the present time, as has been to 


some extent evidenced bv our * Correspondence " columns 


during the last few wecks. The fact that a large rush of 
current takes place owing to the resistance of a metal 
filament being, when cold, something like one-tenth of the 


value reached when the lamp is in us», is, of course, univers- 
and the general impression has been that a 


“ overshoot. ` 


ally known ; 


гац 


| certain Increase, of candle-power above the normal also: 


occurs at the moment of switching оп. It seems, however, 


that this latter effect is largelv. if not wholly, physiological. 


as pointed out recently by Prof. E. W. MancHaNT. Further: 


is the case is furnished by Prof. 


evidence that this 
The pin-hole 


D. RonERTsON's letter in our present issue. 
method of investigation adopted bv Prof. Вовевтхох 
suggested itself to us last week, and we had verified the 
fact that no momentarv increase of brightness of the fila- 
ment 13 observable in this мау in the case of 100-volt 
lamps before his communication reached us. The reference 
in the latter to the apparent diminution in the size of the 


pin-hole aperture is interesting, and in our case it appears 


to occur in from 4 to 1 second after switching or the lamp.. 


It is probably attributable to some physiological effect. 
——— Se —— 
THE voltage of the lambs used in the experiments 
appcars to be rather an im»ortant point, for Mr. J. B. 
TavLoR's records were obtained with а 22-volt 20-watt 


lamp on both cortinuous and alternating-current circuits :- 


whilst he drew attention to the fact that “ overshoot " 


was not so marked in the case of lamps for higher voltages. 


This difference тау be attributable to the thick filament of 
the low voltage lamp. Prof. Макснамт, however, using. 


both 230- volt and 25-volt lamps, was unable to obtain photo- 
graphic evidence of any “overshoot.” As anv lag of resistance 
behind temperature must be small to have hitherto escaped 
observation, it is worth noting that the rise of temperature 
in Mr. Tavron's experiments was of the order of 100,000°С. 
per second, and the '' overshoot " stage lasted something 
like one-tenth of а second. Prof. RoBERTSON'S suggestion 
that ' overshoot " may be due to the effect of the filament 
supports does not appear a sufficient explanation. but pos- 
siblv, if the parts of the filament near the supports are 
momentarily kept below the normal temperature, the 
total resistance will be reduced and therc may be some 
overshoot. The cooling effect of the supports in this wav 
should be more marked in lamps of small candle-power. 
and our experience favours this view, although the glare 
accompanving the switching on of lamps of large candle- 

power renders it difficult to obse: ve any “ overshoot ` that 
тау be present. Doubtless further photographic evidence 
will shortly b» forthcoming, and will assist in the clucidation 


of the problem. 


— а- + 


516 


THE ELECTRICIAN, JANUARY 19, 1912. 


.А Static Frequency Multiplier. 

WE cive on another page a description of a device 
invented by G. VALLAURI for the “ static” multiplicetion 
of the frequeney of an alternating current. It involves 
no moving parts, but utilises phase displacements by 
hysteresis in order to modify the current curve into 
doubling its own frequency. That hysteresis should be 
actually utilised in this device shows at once its novelty 
and its weak point. For anything that "utilises" an 
Irreversible process must involve waste of enerey. The ques- 
tion remains whether as much energy, or rather money, is 
wasted in putting down the necessary motor aud dynamo 
for securing the desired multiplication in the ordinary 
way, and in paying for the running and repair of that 
machinery. If the new device, in spite of low first cost, 
is found to be too wasteful commercially, it will stiil 
remain an interesting fowr de force, and in that respect i; 
worthy of the country of GALILEO Ferraris and RICCARDO 
ARNO, who, again without moving parts, gave us the 
rotating magnetic field and the rotating electrostati? field 
respectively. The new device almost coincides, curiously 
enough, with PovxTING' discovery, recently communicated 
to the koyal Society, that all light waves falling upon 
matter are accompanied by feeble elastic waves of double 
the frequeney of the light vibrations. 

— 
Colour Matching by Artificial Light. 

А соор deal of thought has been devoted from time to 
time to the production of artificial illumination which should 
approach daylight so nearly that no difficulty. would be 
found in matching colours thereby, but not verv much 
quantitive werk has been carried out to determine hew far 
the various sources of lignt depart from the ideal. Last 
Tuesdav, an interesting Paper on this subject was read bv 
Mr. T. Е. ВатснтЕ before the Illuminating Engineering 
Societv, and elsewhere our readers will find an abstract 
giving the main points of the Paper. The method adopted 
һу the author is to place а number of different coloured 
ribbons side by side, and to photograph them by daylight 
and by the various illuminants. In this way а number of 
photographs are obtained and can be compared as regards 
-depth of tone for each cclour. We have not reproduced 
these records as it would be impossible to do justice to them 
in our columns, and the results might be materially altered 
if all the records were not printed in precisely the same 
manner. Even with the most careful printing, we fear that 
the results that may be deduced will not. be invariably 
correct. Apart from this particular point, however, the 
great difficulty, even with orthochromatic plates and a 
colour screen, is to make the optical properties of the photo- 

graphic plate approach those of the eve, and this difficulty 
is further increased bv uncertainty as to whether the expo- 
sures given are really all equivalent and whether the deve- 
lopment and printing are identical in all cases. 
the difficulty is increased by a monochrome result, and it 
would be interesting to know how results obtained by other 
methods would compare with those of the author. Never- 
theless, the present Paper will be welcomed as a contribution 
to an extremelv difficult subject and one on which our 
knowledge should be greater. 


In a sense 


The Muddle at Hampstead. 

So far we have refrained from commenting upon the 
very unfortunate situation that has arisen at Hampstead. 
Two years ago it was decided to convert 2,229 was 
lamps for street lighting into electric lamps, the estimated 
cost being £15,072. Actually, 2,559 have been so con- 
verted; bat this inerease is not suflieient to account for 
the fact that the work has cost £25,597, or about £16,300 
beyond the estimate. Considering that several lamps were 
experiment Шу converted before these estimates were con- 
pleted, 16 is difficult to understand how such a discrepancy 
could have arisen with ordinary care. The Council evi- 
dently hold this view, and have taken drastic action. It is 
difficult, on the information available, to express an opinion 
as to whether the fault is due to any individual or to the 
somewhat complicated system adopted by muuicipal 
undertakings. Naturally, no one is anxious to accept the 
responsibility of failure. On looking over the report else- 
where of the last meeting of the Council, our readers will 
probably feel that there is some inconsiscency in the ex- 
pressions of indebtedness to Mr. G. H. Cottam, their chief 
electrical engineer, and the drastic action that has been 
taken. We should have thought some other course would 
have been more in keeping with all the circumstances. 
Our readers will also probably feel that Mr. E. Saver, 
the chief assistant engineer, should have been given every 
opportunity of defending himself before the Council, even 
it it were thought that the defence was poor, considering 
the serious position in which he is placed. 


_———— DP OS ——————— 


Dinner in Honour of Prof. W. C. Unwin.—Prof. Unwin 
being one of the very few teachers who have been honoured by 
being made President of the Institution of Civil Engineers, the 
Old Students’ Association of the Central Technical College is 
organising a dinner to celebrate the occasion. The dinner 1% 
intended to be a gathering of all the old students of the Central 
Technical College and all Prof. Unwin's students at Cooper's 
Hill. It bids fair to be a very representative gathering of those 
who have had the advantage of Prof. Unwin's kindly teaching 
and advice. The Old Students’ Association has asked us to draw 
attention to the dinner, as many of our readers have probably 
been students under Prof. Unwin and will wish to be present on 
thatcccasion. The dinner will be held at the Criterion Restau- 
rant, Piccadilly, on Saturday, February 10th, at 7 for 7.30 p.m.. 
when the chair will be taken by the President of the “ Central" 
Old Students’ Association, Mr. W. Duddell. Those who wish to 
take part in the dinner should communicate at once with the 
dinner secretary, Mr. G. W. Tripp, 4, Fairfield-road, Charlton. 
Kent. The price of the tickets is 7s. 6d. 


Water Power in Norway.—A recent Board of Trade report 
states that 490,000 H.P. is the total water power now being used 
in Norway, and work is proceeding for the utilisation of a further 
430,000 H.P. Several of the large undertakings, for which con- 
cessions have been granted during the last few years, are now 
nearing completion. At Samnanger, where the hydro-electric 
works are designed to supply Bergen with electric light, the 
most important part of the scheme is completed, and the work 
at Lake Tyin was recently commenced. Operations will shortly 
be begun on the Maarsvand and Totak, which are intended to 
complete the scheme of hydraulic works in the Telemarken pro- 
vince. The important works at Matre and Kinsaa m the 
Hardanger district have not yet been put in hand. In addition 
to the present work, the Public Works Department have applica- 
tions for concessions involving a further 200,000 н.р., of which 
four of the largest are for utilising the Selbusjé, Rands Fjord. 
the Nidelv at Arendal and the Otteraa at Christianssand. 
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Electricity and the Panama Canal.—Some information 
recently given in the “ Electrical World " indicates that elec- 
tricity in various forms will be used to as large an extent in the 
operation of the Panama Canal as it has been in its construc- 
tion. Аз regards illumination, work on the construction of a 
hehting svscem is under way. The scheme of illumination 
contemplates the use of range lights and beacons to establish 
direction on ihe longer tanzents, and of side lights spaced about 
Г mile apart to mark each side of the channel. The project also 
includes lighthouses, fog signals and lighted buoys, the 
latter using acetylene gas. For the beacons in the Atlantic. 
Pacific, Miraflores and Culebra Cut sections electricity or 
acetylene gas will be used. The range lights are situated on 
land, and it is necessary to cut clearings in dense jungle to 
obtain suitable locations for the lights. This work is now in 
progress. A central construction plant will be established at 
Balboa, and here the smaller beacons, Биоу sinkers, electric 
transmission poles and interior fittings for the towers will be 
constructed of reinforced concrete. The electric transmission 
lines required for the range lights and beacons will be installed 
during the year ending June, 1913. It may be explained that 
the beacons for use in Gatun Lake will be equipped for acety- 
lene gas, while the remainder necessarv for canal operation will 
be electrically lighted. The candle-power of the lights will 
vary, according to the length of the range, from about 2,500 c.p. 
to about 15,000 c.p. The most powerful lights will be those 
marking the sea channels at the Atlantic and Pacific entrances, 
which are to be visible at distances of 12 to 18 nautical miles. 
The beacons and gas-buoy lights will be about 950 c.p. each. 
To eliminate the possibility of conflicting hghts, all the range 
lights, beacons and buoys will have individual characteristics 
formed by combinations of flashes at certain intervals. As to 
the canal scheme, this will include a dock of length sufficient 
to receive vessels 1,000 ft. in length, with a clear width at the 
entrance of not less than 110 ft. and a depth of 39 ft. over the 
sill, as compared with mean sea level. The mitre gates will be 
operated by electric motors. Along each side of the dock will 
be tracks for a 40-ton locomotive crane, and the dock will be 
provided with the usual electrically operated capstans. The 
pumping plant will consist of not less than three vertical centri- 
fuga! pumps of large size and two small drainage pumps. These 
will be driven by electric motors, and energy will be obtaincd. 
no doubt, from the hydro-electric plant at Gatun. Repair 
shops equipped with electrically operated machine tools will be 


placed alongside the dry dock. 


A New Method of Lighting the Panama Canal.— Besides 
the methods detailed above for the lighting of the Panama 
Canal, the following method of controlling the lights is described 
in one of our American contemporaries, and does not seein to 
be official. It is stated that it will be employed in connection 
with the lighthouses. The idea is that the sun’s rays will fall 
on copper cylinders so arranged that their expansion from the 
heat will open and close the valves in the lamps, and во shut off 
and turn on the gas. At night, when the sun goes down, the 
cooling of the cylinders will automatically open the valves and 
turn on the gas, which will be lighted by small pilot Jets. 


" The Marconigraph."— The current issue of this journal 
contains an article by Dr. J. A. Fleming on " The Measure- 
ment of Condenser Losses." Another article deals with the 
present situation as regards wireless patents. and some notes 
respecting new stations opened in Spain and Italy are also given. 


“Recent Wireless Patents."—1In an article by Dr. W. Н. 
Eccles on this subject which appeared or. p. 427 of our issue of 
December 22, 1911, mention was made of patent No. 18.545 of 
1910, issucd to the Gesellschaft fiir Drahtlose Telegraphie. In 
connection with this patent Dr. В. Seibt has called our atten- 
tion to his German patent. (No. 241.114), claiming date 
August 25, 1909. but not published by the German Patent Office 
until November. 1911. This patent is much to the same 
effect as the English one mentioned above, the apparatus 
described in both cases being a combination of spark-gaps 
for obtaining enhanced quenching in the impact method of 
generating electrical oscillations. 

*(Edipus Rex" at Covent Garden.—The production of 
Sophocles’ “ CEdipus Rex ” at the Roval Opera House, Covent 
Garden, Бу Prof. Max Reinhardt and Mr. Martin Harvey. has 
necessitated some interesting alterations in the usual methods 
of theatrical presentation. The principal of these are of a struc- 
tural nature, the floor of the stalls having, for instance, been 
raised, while a great part of the action takes place on what 1s 
virtually an extension of the stage into the auditorium. Such 
a departure has naturally required some changes in the lighting. 
The footlights are omitted as well as the great majority of the 
battens. The main lighting 1s effected by projectors placed at 
the sides and back of the amphitheatre circle. 


Mr. Gattie's Scheme for the Sorting of Parcels.—It' is 
officially stated that a conference between engineers represent- 
ing the Post Office and engineers of the New Transport Co. was 
held at the General Post Office yesterday, to consider the 
question of automatically handling and sorting parcels. It is 
claimed that by means of the electrical apparatus of the New 
Transport Co. such a method of sorting is practicable, and 
would minimise the danger of damage. The New Transport 
Со. are shortly to give a demonstration to officials of the Post 
Office, and it is probable that a further conference will be held 
next month. The Company state that they have been ap- 
proached by the German Government for full details of the 
scheme which will possibly be adopted at the proposed London 
Goods Clearing House. 

Engineering Standards’ Committee.— DEFINITION oF YIELD 
Point AND Exvastic Limit. Standard definitions of the terms 
«yield point” and “elastic limit” have been issued by the 
Engineering Standards Committee, to which, at the request of 
the Ships Committee, a note has been added with regard to 
the use of these terms in the commercial testing of materials. 
used in the construction of ships and their machinery. The 
definitions are as follows :— 

Elastic Limit.— The elastic limit is the point at which the extensions 


cease to be proportional to the loads. In a stress-strain diagram 
plotted to a large scale it is the point where the diagram ceases to be 


а Straight line and becomes curved. 
Yield. Point.—The yield point is the point where the extension oi the 


Баг increases without increase of load. 

Practical Definition of Yield Point. —The yield point is the load per 
square inch at which a distinctly visible increase occurs in the distance 
between gauge points on the test piece, observed by using dividers ; 
-or at which when the load is increased at à moderately fast rate, there 
is a distinct drop of the testing machine lever, or, in hydraulic 
machines, of the gauge finger. 

Like all the publications of the Committee, these definitions 


may be obtained from the offices, 28, Victoria-street, London, 


Resistance and Magnetism.— The December issue of the 
“ Philosophical Magazine " contains an article by Mr. C. W. 
Heaps, of Princeton University, entitled “ Тһе Effect of 
Magnetic Fields on Metallic Resistance." The author's experi- 
ments were made on ferro-magnetic and other metals, and an 
effort was made to compare the longitudinal and transverse 
effects in strong and weak fields. His conclusions are as fol- 
lows :— The increase of resistance of iron and nickel in longi- 
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alloy there is decrease in resistance in both longitudinal and . 
transverse fields; and for large fields the change 13 propor- 
tional to the field strength. In the case of longitudinal mag- 
netisation, however, the effect may approach a maximum, as 
measurements could not be made in larger fields than 10,000. 
The behaviour of the Heusler аПоу 1з of special interest, being 
so much unlike that of the other metals, and with the exception 
of the Kerr effect. this is the only respect in which its magnetic 
properties are markedly different from those of топ. Appli- 
cation of these results to the electron theory of metallic con- 
duction is rather unsatisfactory. Оп this theory a longitudinal 
field should produce a greater effect than a transverse field, 
and this is contrary to observed facts. The effect of magmnetisa- 
tion on the molecular structure of a metal, however, is of so 
complex a nature and is so little understood, that equations 
probably tell only a small part of the story. 


Telegraphs in the United States.— The " Daily Telegraph " 
of Tuesday contains particulars of an announcement by 
Mr. Hitchcock, U.S. Postmaster-General, that he will recom- 
mend to Congress that America shall follow the example of 
England and acquire all the telegraph lines of the country, to 
be run by the Post Office department. It is estimated that 
this transfer could be effected for between £60,000.000 and 
£100,000,000. What is not quite so clear to us in this country 
is the statement “ that here, as on your side of the Atlantic, 
increased efficiency and lower cost would follow Government 
control." We shall want some proof of this before acceptance. 
Our contemporary proceeds to point out how much better ой 
we are in the U.K. than are the people of the U.S., but adds 
that the newspapers would regard Mr. Hitchcock's proposal 
“with no abounding enthusiasm." It is not wholly improb- 
able that the newspaper people have as good an idea of the 
" benefits " likely to follow State control of the telegraphs as 
any class in the community. We can much more readily en- 
dorse the ^" Telegraph” correspondents views regarding 
parcel post matters. It is positively astonishing that a go- 
ahead nation like the American can so long put up with the 
extortionate, dilatory and primitive " express " service they 
now possess. 

One objection (remarks our contemporary) made Бу the newspaper 
Press to Mr. Hitchcock's proposal is that the absorption of the telegraph 
lines by the Federal authorities would mean providing new patronage 
for the Government to the extent of 100.000 more Government em ploycs. 
‘раз is true and very important. “ For the purposes of the political 
m achine and as a source of patronage and graft.” says the “ New York 
Press," © Mr. Hiteheock's proposition must be welcome to all the pro- 
fessional politicians and plice-hunters of Congress. To th's breed the 
idea of Government ownership and operation of the telegraphs will be 
tempting." И is intimated that relations between Mr. Hiteheock and 
the President are not so close as formerly, and there is a possibility of 
Mr. Hitchcock being omitted from the Cabinct. 

The conclusion of our contemporary's account of things 
telegraphic in the United States is interesting :— 


Мг. Clarence Mackay, president of the Postal Telegraph Co. and the 
Commercial Cable Co. (continues the report) says Mr. Hitchcock's pro- 
posal would lead to the taking over of the telephone lines also. Мг, 
Mackay estimates that the telegraph and telephone lines of the United 
States are worth from £400,000.000 to £600,000,000. This includes the 
independent telephone companies, owning nearly £100.000,000 of pro- 
perty and having some 450,000 stockholders. ^ 1 venture to вау,” says 
Mr. Mackay, " that the t'y would be operated by the Govcrnment at an 
enormous annual loss, just as in Great Britain, v here the losses on the 
telegraphs alone, up to date, are figured at £35.000.000. Moreover, the 
Go ;ernment would then be employing hundreds of thousands of clerks, 
tc ephone girls, telegraph operators, managers, &с.. and it would be a 
-olossal political machine. All things considered," Mr. Mackay con- 
с udes, ** the American Government will not buy the telegraph lines so long 
as the Postal keeps up its competition with the Western Union. And 
t^^ Postal lines ar? not for sale.” 


It is singular to reed that the same nervousness possesses 
the people in America as here over the multiplication of " State 
servents "—the gravest evil in front of the nations of the world 
and the real social terror. " Graft” (or, as we term it, cor- 
ruption) is the verv soul of the system everywhere. "The 
strained relationship with the White House over Mr. Hitch- 
cock's alleged proposal is very naively put. Mr. Clarence 
Mackavs figures and facts are stern factors in the proposition 
and his concluding remarks are quite to the point. 


| Current Topics. 


‘they leased the latter to Mr. O' Dowd. 


Subjects of current interest dealt with in this issue include 
the following : 


Mr. J. Rezelman concludes his article on “ Synchronous 
Asychronous Reactance.” 

Messrs. В. Н. Morphy and U. A. Oschwald contribute an article 

“А New Type of Fluxmeter." 

We give an account of the discussion at the Institution of Elec- 
trical Engineers last week when Mr. С. A. Ablett read his Paper 
entitled " Some General Principles involved in the Electrical Driving 
of Rolling Mills.” 

At a meeting of the Birmingham Local Section Mr. J. D. Morgan 
read a Paper on ** Dynamos for Motor Road Vehicle Lighting." 

Mr. А. J. Stubbs read а Paper last week before the Metropolitan 
Centre of the Institution of Post Office Electrical Engineers, on 
'* Precautions against Fire." 

Мг. J. E. Sayers recently read a Paper before the Derby Society 
of Engineers on ` The Use of Electricity for the Control of Railways." 


ond 


At the meeting of the Illuminating Engineering Society on Tuesday 
last Mr. T. E. Ritchie read a Paper on “ Colour Discrimination by 
Artificial Light." 


Our Leading Article this week deals with electric lighting. tele- 
graphic, telephonic. legal and other events of electrical interest 
during the past year. 

The East London Railway Report states thet specifications have 
been prepared for the electrica! equipment of the line. 

Hampstead (London) Council last week decided that their chief 
electrical engineer, Mr. G. H. Cottam. be asked to resign as f om July 
12 next, instead of April 12 as previously proposed. and postponed for 
three months consideration of the question whether Mr. Cottam shall 
be granted а superannuation allowance. 

Municipal Loans.— Southampton Corporztion have applied for 
sanction to loans of 29.600 for additional genercting plant and £85,000 
for motors, radiators, services end meters. 

Nwansea Corporction have authorised the town clerk and borough 
treasurer to report оп the question of borrowing part of а sum of 
from £45.000 to £47.000 required for extensions of the electricity 
undertaking. 


— M G G- DD 


OBITUARY. 


C. J. O Dowp 'ook place at Derlington on Monday 
last of Mr. C. J. о Dowd. traffic manager of the Darlington Corpora- 
tion Tramways. "The deceased had been connected with tramways 
since their early days, having been engaged in Mr. G. F. Train's 
pioneer undertakings. Mr. O'Dowd went to Darlington som» 10 
vears ago as manager of the horse tramways owned by the Imperial 
Tramways Co.. and when the Corporation took over the tramways 
On the lines being subse- 
quently converted to electric traction he was appointed traffic 
‘manager, а position which he held at the time of his death. The 
deceased was well known in tramway circles, and his geniality and 
reminiscences .of the early days of tramways made him welcome 
everywhere. " 
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‘PERSONAL NOTES. ZEE. 


. Mr. F. Douglas Watson. late provincial superintendent for the 
National Telephone Co. in Scotland. who has been appointed general 
manager and secretary of the Soci¢te Anonyme Ottomane des Télé- 
phones de Constantinople (Constantinople Telephone Co.). left Paris 
by the Orient Express on Saturday last to take up his duties in 
Constantinople. % , 


We are pleased to learn thet Мг. L. L. Robinson (borough elec- 
trical engineer of Hackney), who has had zn atteck of diphtheria. 
is now convalescent. 


APPOINTMENTS VACANT AND FILLED. 


иь 


The Federal Public Service Commissioners, Melbourne. require am 
assistant electrical engineer in the Postmaster-General’s Depart- 
ment. Salary from £520 to £600 per annum. Applications by Feb. 1. 
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* Erith Council require a chief assistant electrical engineer. Salary 
'£200 per annum. Forms of application from the Clerk. Applications 
by Jan. 24. 

The Electricity Committee of the City of Bristol havea vacancy for 
a substation shift engineer, Applications to the engineer and general 
manager, Мг. H. Faraday Proctor, M.I.C. E.. Exchange, Corn-street. 
Bristol. Бу "Thursday. Jan. 25. Commencing salary, 30s., rising to 
3os. per week. See advertisement. 

Applications are invited for the position of mains superintendent in 
one of the electricity works of the County Borough of Stoke-on-Trent. 
Salary £130 per annum. Application forms. &c.. from Mr. С. H. 
Yeaman, borough electrical engineer. St. Peter's-chambers, Glebe- 
street. Stoke-on-Trent. See advertisement. | 

The Education Committee of the City of Manchester апа (һе 
University of Manchester jointly invite applications for the office of 
principal of the Municipal School of Technology, which will become 
vacant on March 31. Salary £1.00) per an num. Particulars of 
Mr. J. H. Reynolds, M.Sc., Director of Higher Е Чиса оп. Manchester. 

Ап assistant telegraph engineer is required for service in the Posts 
and Telegraphs Department of the Federated Malay States Govern- 
ment. Three vears’ engagement. Salary £300. rising to #350 per 
annum. with £60 duty allowance. Applications to Messrs. Preece. 
Cardew & Snell. 8, Queen Anne's Gate, Westminster, S.W. Nee 
advertisement. 

Ап important electrical firm is advertising for one or two draughts- 
men, used to switchgear design. 


В Мг. Frank Potter. chief assistant to the general manager. has been 
appointed general manager of the Great Western Railway. in succes- 
sion to the late Sir Jas. Inglis. 

Mr. Bernard F. Browne, M.LE.E., formerly chief engineer of the 
Primitiva Gas Co.. has been appointed general manager of the City of 
Santos Improvements Co, (Santos, Brazil), owners of electricity sup- 
ply and electric tramway undertakings. 

The Committeeof the City & Guilds Technical College (Finsbury) 
have appointed Mr. J. К. Catterson-Smith to be chiet assistant to 
the professor of electrical engineering. | 

Мг. Е. J. Walsh, of Leith, has been appointed assistant mains 
engineer at Kilmarnock. 

Мг. 1.7 КАМатк. M.L E.E.. has been appointed manager of the 
Budapest municipal electricity supply works. 


INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers.—At the meeting on Thursday. 
Jan. 12. the chairman, Mr. W. Duddell, announced that the National 
"Telephone Co. had presented to the Institution a very valuable set of 
historical apparatus illustrating the development of the telephone 
from the early days up to the present date. This apparatus is shortly 


to be on view. 

Tramways and Light Railways Association.— Тһе “ Journal" of 
this Association for January contains the annual list of members ; а 
list of all Bills deposited in Parliament for the 1912 Session relating 
to tramways, trolleys vehicles, &c. ; a copy of the official report on the 
accident at Accrington in November, 1911; and other matters re- 
lating to the affairs of the Association. The announcement is also 
made that the annual dinner and smoking concert of the Association 
will be held on Friday, March 1. Full particulars will be published 


later. 
Institute of Metals. Responding to the toast of '' The Institute ” 
at the annual dinner, which was held on Tuesday last. the chairman, 
Vice- Admiral Sir H. J. Oram, referred to the valuable work which 
was being done by the Corrosion Committee. That work, he said, 
entailed an amount of expense which it would be unreasonable to 
expect a young society like theirs to bear. He was somewhat dis- 
appointed that the subscriptions to the special fund amounted at 
present to only a little over £300. and he appealed to the engineering 
and scientific world for a more generous contribution. Very little 
was at present known about alloys. and a very valuable work might 
be done if more funds were forthcoming. | 

Academie des Scienees.— M. Gabriel Lippman has been elected 
president of the Académie for the ensuing year. 

It has been decided that the following prizes for electrical work 
shall be awarded іп 1913: The Hébert prize (1,000 fr.) for the best 


Saturday, January 27th.— Headquarters will be open 
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treatise on. ог most useful discovery т. the practical application of 
electricity ; the Hughes prize (2.500 fr.) for discoveries or works con- 
tributing tothe progress of physics ; the Gaston Plante prize (3.000 fr.) 
for an imp ortant discovery or invention in the field of electricity ; 
Kastner Boursault prize (2,000 fr.) to the author of the best work on 
the various applications of electricity to the arts, industry and 
commerce, 

Royal Meteorological Society.—.\t the annual general meeting of 
this Society on Wednesday evening last. at the Institution of Civil 
Engineers. Dr. H. N. Dickson (President). presented Prof. Cleveland 
Abbe. of the U.S. Weather Bureau. Washington. with the Symons 
Gold Medal of the Society for 1912. This medal had been awarded in 
consideration of the presentee's distinguished work in connection with 
instrumental. statistical and dynamical meteorology and forecasting. 
Dr. Dickson then delivered an Address on ‘* Some Meteorological 
Observations.” 

Finsbury Technical College Old Students’ Association. — We are in- 
formed that the fifth annual dance of this Association will be held at 
Caxton Hall. Westminster, on Saturday. Feb. 3. 1912. at 6.30 p.m.. 
and that Pritehard's band has been engaged. The price of tickets. 
including light refreshments, is five shillings, and application for 
them should be made as soon as possible to Mr. J. Е. Shipley. 63, 


Shorrolds-road, Walham Green. S.W. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY January 19th (to-day). 
INSTITUTION OF MECHANICAL ENGINEERS. 
8 p.m. Meeting at Storey’s Gate. Paper on The Evolution and 
Present Development of the Turbine Pump," by Dr. Ed. 
Hopkinson and Mr. A. E. L. Chorlton. 


Rovar INsTITUTION. 


9 p.m. Meeting at Albemarle-street. 
lems,” by Sir James Dewar, F.R.S. 


Discourse on “ Heat Prob- 


TUESDAY, January 23rd. 
MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 


ENGINEERS. 
Meeting at the Municipal School of Technology. Sack- 


7230 p.m. echt а 
Paper on 7 Electricity in Mines.” by 


ville-street. Manchester. 
Mr. J. Parkinson, 


THURSDAY, January 25th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 


Meeting at Vietoria Embankment, London, W.C. Paperon 
` by Messrs. Miles 


$ p.m. | 
“The Heat Paths in Electrical Machinery, 


Walker and H. D. Symons. 


FRIDAY, January 26th. 
PuysicaL SOCIETY. 


5 p.m. Meeting at the Imperial College of Science, Imperial Insti- 
" Exhibition. of a 


tute-road, South Kensington.. Agenda : 

Direct-reading Instrument for Submarine Cable and other 
Calculations," by Mr. В. Appleyard; ^" On the Vibration 
Galvanometer and its Application to Inductance Bridges," by 
Mr. S. Butterworth ; “ Note on a Negative Result connected 
with Radio-activity," by Dr. J. H. Vincent and Mr. A. Bursill ; 
“ On Sealing Metals," by Dr. P. E. Shaw: and ^ Krypton 


and the Auroral Spectrum," by Mr. T. W. Page. 


Roya INSTITUTION. 
9 p.m. Meeting at Albemarle-street. Discourse on “ The Pressure 
of a Blow,” by Prof. B. Hopkinson, F.R.S. 


SATURDAY, January 27th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


7:30 p.m. Joint meeting with the Manchester Association of Engi- 
neers at the Physical Laboratory, The University, Manchester. 
Paper on “ Electrical Furnaces,” by Mr. C. Myers. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. Leaf. 
The following orders have been issued for the current week :— 
Monday, January 22nd, “А” Company.—Technical work, musketry 
instruction (standard tests), 7 p.m. to 10 p.m. | 
Tuesday, January 23rd, “В” Company.— Technical work, musketry 
instruction (standard tests), 7 p.m. to 10 p.m. | 
Thursday, January 25th, “С” Company.— Technical work, musketry 
instruction (standard testa), 7 p.m. to 10 p.m. 
Friday, January 26th, " D" Company.—Technical work, musketry 
instruction (standard testa). 7 p.m. to 10 p.m. | 
for rcgimental 


business from 10 a.m. to 12 noon. 


ae me 
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DYNAMO8 FOR MOTOR ROAD VEHICLE LIGHTING.* 
BY J. D. MORGAN. 


Summary.—The author describes the various dynamo arrangements 
that have been suggested for obtaining a practically constant voltage for 
motor vehicle lighting. He classifies them as (1) electrically regulated 
dynamos and (2) mechanically regulated dynamos. The latter type 
appears to be the more extensively used for train lighting. 

<ҹ 


During the past few years serious attention has been directed to the 
development of electric lighting systems for motor road vehicles, as 
it is widely recognised that something superior to the ordinary 
methods of oil and acetylene lighting is urgently needed. In the 
present Paper the object is to discuss briefly the subject of current 
generation, giving à short account of the most notable work which 
has recently been done, and of tests made by the author on machines 
of representative types. 

By common consent the use of a battery alone for providing 
current is unsuitable, end a dynamo is essentiel. Тһе construction 
of a suitable dynemo presents peculiar difficulties, and the crux of 
the lighting problem is connected mainly with the dynamo. The 
principal conditions to be complied with are that the dynamo must 
be capable of maintaining a practically constant voltage over a wide 
range of speed variation and under different loads ; and that any pres- 
sure variation must not seriously affect the brightness of the lamps. 
It is usua! to errange for the dynamo to supply current at the norma! 
voltage when the vehicle is moving at the rate of from 10 to 15 miles 
per hour. and to maintain the voltage as nearly constant as possible 
at speeds up to 50 to 60 mles per hour. When the vehicle is at rest 
or travelling below 10 miles per hour the current is supplied entirely. 
or for the greater part. by a battery. 

A familiar criticism is that there is little or nothing new т the pro- 
blem of the dynamo for motor road vehicle lighting. as it is strictly 
analogous to that of the dynamo for train lighting, upon which a 


T 
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large amount of valuable work has been done. То some extent this 
is so, but the task before the manufacturer of motor vehicle dynamos 
presents peculiar obstacles in that simplicity, compactness, and re- 
liability must be obtained in à much higher degree than is essential 
for train lighting where skilled supervision is constantly exercised. 


Electrically Regulated Dynamos.—A method of regulation which 
forms the basis of several known types of electrically regulated 
machines consists in the use of a seperate counter-exciting dynamo 
adapted to diminish the excitation of the principal machine in such 
a manner that the field of the principal machine varies inversely cs 
the speed. This device is obviously objectionable on account of the 
duplication involved. 

Several attempts have been made to construct machines in which 
& series compensating winding is used, the idea being to diminish the 
strength of the field progressively by the current in such winding 
efter the normal voltage has been rezched. Obviously 2 constant 
voltage cannot be obtained, but whet is aimed at is to keep the хо!- 
tege variation within practica! limits over a given range of speed 
variation. A machine embodying this princip'e for road vehicle 
lighting is produced by Messrs. Bleriot, and is illustrated diagram- 
matically in Fig. 1. The arrengement differs from the more familiar 
devices of this type in that the shunt winding a is connected across 
the externa! circuit, and the current leaving the armeture passes 
through the series winding 6 before reaching the shunt winding. А 
centrifugal switch at c closes the external circuit when a certain speed 
is attained. Usually the arrangement is identical with that of an 
ordinary compound-wound дупето, excepting that the series wind- 
ing acts in opposition to the shunt winding. By the Bleriot methcd a 
much larger voltage variation can be produced 2t the brushos than 
is experienced in the external circuit, and the current through the 
shunt winding is subject to smaller fluctuations than it would be if 


* Abstrac. ot a Paper read netore the Birmingham Local Section of tue 
Institution of Electrical Engineers, 


connected across the brushes. Consequently & greater compensating 
effect can be obtained from the series winding than would otherwise 

be possible. A representative result selected from a large number of 

tests made upon a Bleriot machine is shown in Fig. 2. The machine 
was intended to supply lamps consuming about 12 amperes at 12 volts 
but was designed to give out as much as 25 amperes. In the experi- 
ments the battery used was a set of six Fors cells of 50 ampere-hours 
capacity (a size commonly used in motor-car practice). The range 
of speed variation over which the machine appeared to be useful was 
not as large as might be desired. It will be observed that between 
the speeds of 1,600 to 4,000 revs. per min. the voltage rose from 10-5 
to 13.75 and the current increased from 6 to 18. Over the same 
range of speed variation the voltage at the brushes rose from 11-5 to 
16-75. The increasing difference between the two voltage curves 
illustrates clearly the usefulness of the arrangement of the windings. 
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in the Bleriot machine for regulation purposes. It is possible that 
with a larger battery or a machine designed to give a smaller output 
at the same voltage better regulation would have been obtained. 

A further result of the test was а demonstration of the fact that 
the regulation of the machine is dependent on the condition of the 
battery. With the battery run down superior regulation to that 
shown in the diagram was experienced, but when the battery ap- 
proached the fully charged condition the voltage in the external 
circuit increased without increase of speed. It is sometimes urged 
as an advantage that certain machines are capable of giving current 
largely in excess of requirements. Apparently this is fallacious ; it 
is & disadvantage rather than an advantage. The best results as 
regards steadiness of voltage are obtained when the maximum output 
does not exceed the consumption by more than about 2 or 3 amperes. 

It might be inferred that superior regulation could be obtained by 
separately exciting the field windings from a battery or other source 
of constant potential, or by using permanent magnets. The author 
believes that machines constructed with permanent magnets and a 


regulating series winding have been placed on the market for motor- 
car lighting, but he hes not been able to obtain one. It would be 
rather surprising to find that they were serviceable, for the winding 
must exercise à demagnctising effect and in time render the magnets 
useless. Regarding the use of a separate exciting battery. this would 
obviously be objectionab!e on account of the extra bettery required 
ond the edditional attent'on necessary for keeping the bettery in 
proper condition. 

An exceedingly good and interesting machine of the interbrush 
type is thet of Messrs. Trier & Martin, which is illustrated diagram- 
matically in Fig. 3. The machine is of two-pole shunt-wound con- 
struction, and is provided with e pair of intermediate brushes a a 
placed midwey between the ordinary mein brushes b 6’. The mam 
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and interbrushes are connected together through resistances c. 16 | machine as when à machine is used the output of which is largely in 
excess of the demand. Тһе C. A.V. machine also requires the use of 


will be observed that the arrengement differs from the more familiar 
Leitner arrangement in that the interbrushes are connected to the 
` main brushes instead of to the field windings. Тһе makers describe 
the action of the machine in their patent specification as follows : “Ав 
b is the negative and 6’ the positive brush, the current in the resist- 
ance connecting the main brush b’ with the auxiliary brush а’ will, 
when the machine is running on open circuit, flow from b’ to а’ and, 
in the resistance connecting the other pair of brushes, will flow from 
а tob. The effect of these currents, which of course also flow in the 
armature coils between b’ and а’, and a and b, is to strengthen the 
main field. As the load increases, an armature reaction is set up 
which displaces the axis of the field forward and by so doing reduces 
the current in the resistances c, and consequently the magnetic field 
їз also reduced. When the axis of the magnetic field is displaced 
by 45 deg., there will be no current at all between the main and 
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auxiliary brushes, as they will then be at equa! potentials. A 
furtherjdisplacement of the magnetic field due to increasing load 
апа speed will causc a current to flow again between the main an 
auxiliary brushes, but such current will now be in the reverse direc- 
tion and its effect will be to weaken the main field instead of to 
strengthen it. Thus the output of the dynamo becomes self-regu- 
lating." The performance of the machine is illustrated in Fig. 4, 
an 8-volt battery being used. Cutting out all the lamps caused an 
increase of the maximum voltage of $ volt and a diminution of сиг- 
rent of less than 4 ampere. With lamps consuming 44 amperes the 
maximum current given by the machine was 8 amperes. 

Another interesting machine is the Midgley-Vandervell, or C. A.V. 
ma&chine.* This is of the type with which electrical engineers have 
been familiarised by the Rosenberg machine, depending for its self- 
regulating property upon the short-circuiting of certain armature 
windings. The behaviour of a machine in practice is shown by the 


600 — 1000 1400 1800 . 2200 2600, 0000 3400 3800 4200 
Speed. К.РМ. 


Fia. 5. 


THE ELECTRICIAN, JANUARY 19, 1912. 


diagram in Fig. 5, which is representative of a large number of tests 
with the machine coupled to a battery and lamps as in service con- 
ditions. It will be observed that when the maximum voltage is 
reached it remains remarkably steady. А drop is shown in current 
at the higher speeds. This is probably due to defective brush con- 
tacts. It will be observed that the maximum current directed into 
the battery was 1-2 amperes. With such a small. charging current 
a practically uniform condition is maintained in the battery, and the 
iztter is therefore not so likely to interfere with the regulation of the 


* “ The Electrician," Vol. LXV., p. 1,035.! 
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a battery before its self-regulating property can be asserted. As to 
the inability of the self-regulating machines here discussed to operate 
without a battery, it will be observed that in each case a rapid in- 
crease of current and afcomparatively slow increase of voltage is 
obtained during the lower speeds of the machines. Without this. 
self-regulation cannot be obtained, for it is upon the production of a 
large increase of current with a comparatively small increase of vol- 
tage that the machines depend for their action. This fact also makes 
a battery an indispensable part of the equipment. 

Another interesting self-regulating system is that of Grob, shown 
in Fig. 6. The machine а is separately excited by a battery b, and 
the field windings c are connected between the positive poles of the 
battery and machine respectively. With increase of voltage across 
the brushes the difference of potentie! at the ends of the windings 
diminishes, and in consequence the strength of the fie'd diminishes. 
This action r:pidly proceeds to a limit above which the voltage and 
output of the machine under a given load remains fairly constant at 

| all вр2208. The system appezrs to be czpsble of giving роса results. 


but it possesses the serious disadvantage that a battery ofgtwice the 
normal size must be carried in order that one-ha!f may be charged 
whilst the other half is in service. Further, the permanent or residua! 
magnetism of the machine seems to prevent a perfect!y steady voltage 


from being obtained. 

Mechanically Regulated Dynamos.— Whilst only one or two methods 
are of any practical value for road vehicle service, a few of theYmore 
familiar are mentioned by the author єз objects of interest. In one 
machine the armature is moved axially by a governor, softhat the 
number of lines cut out by the armature winding vzries practically 
inversely as the speed. In another machine the air-gap is widened 
or contracted, either by the use of governor-controlled hinged pole- 
pieces, or by a conically-shaped armature which move: axially under 
the action of a governor between conically-shaped pole pieces 
Sliding masses of iron for varying the flux through the pole pieces 
have also been proposed. The idea of shifting the brushes automa- 
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tically seems to have been populer with inventors, and a machine 
embodying the equivalent idea of swinging the machine relativelv 
to fixed brushes has been notified in the press, if not actually put on 
the market. А very common method of regulation consists in the 
use of a field regulator actuated by a governor. This is undoubtedly 
a simple and practical procedure, having one or two possible advan- 
tages in its favour, but the difficulty appears to reside in the produc. 
tion of a sufficiently simple regulator capable of withstanding the 
conditions experienced on the roads. 

The most important of mechanical devices hitherto produced for 
regulation purposes are those depending upon & slipping drive 
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"These ere divisible into two classes, which are charecterised respec- 
‘tively by constent torque and constent speed. Engineers heve long 
been familier with & notable instance of constant torque in the Stone 
‘machines, which employ г, slipping belt. In view of the extensive 
use and excellent service of these for railwev trein lighting, it is 
naturel to consider whether they are equally applicable to motor-car 
lighting. Apparently they are not. In the first place, it is generally 
expected that 2s soon es electric lighting on motor vehicles becomes 
extensively adopted. provision will be made by builders for direct 
connection of the dynamo to the engine, 2s for the megneto. This 
оша at once make the use of a belt inconvenient. if not imprecti- 
cable. In the second plece, а constent torque device 18 wrong in 
principle for motor-car lighting. No doubt tolerebly роса results 
cou'd be obtained, but development cou!d never reach perfection on 
account of the inherent unsuitability of the device for this particuler 
service. Assuming that e constant torque mechenism is adjusted to 
slip under full load at a given specd. then if the loed be reduced con- 
siderably, the speed of the dynamo will èt once increase, end this will 
result in increase of voltege, which, s!though it mèy be prevented by 
a suitably proportioned bettery from becoming excessive, соп never 
be avoided. 

As regerds constent speed devices, these usually consist of è 
governor-controlled clutch. An exceedingly gocd form is one con- 
structed by Messrs. Joseph Luces(Ltd.). Fig. 7 shows г section of 
the clutch. A driving pullev a is orrengcd to run freely on the èrme- 
ture shaft b and is shaped et one end to contain 2 number of free 
governor balls c. The letter are supportcd in slots in g plete d keved 
to the armature shalt, and ere errenged to beer egeinst the inner 
surface of a clutch element e which whilst secured to the sheft cen 
slide thereon. The inner periphery of the pulley is she pcd to corre- 
spond with the cuter econed periphery of the part е. end between the 
two surfaces js inserted г, thin ring of vuleenised fibre. Springs f 
serve to keep the clutch in ection. At and below & certein speed the 
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mechanism revolves.2s one piece, but above that speed the bells, by 
their centrifuge] ection, relieve the pressure due to the springs be- 
tween the clutch surfaces and enoble slipping to occur. There is no 
appreciable sepzretion of the clutch surfaces when in action, but 
simply e variation of pressure. It will be observed thet the bells ere 
‘connected to the driven part end not the driving port of the me- 
‘chanism. | 

As might. be expected, г jerkiness of action is а common feult in 
slipping elutches at the criticel speed owing to the difference between 
static and kinetic friction, and a drop in speed is often experienced at 
the instant when slipping begins. Messrs. Lucas have avoided this 
„defect by arranging for ample lubrication of the clutch surfaces so 
that they ere elways separated by a thin film of oil. By this pro- 
vision the instant at which slipping occurs becomes practically im- 
perceptible, and &n extremely smooth action is obtained. Fig. 8 
illustrates the results of a series of tests made on a Lucas dynamo 
fitted with © clutch of the type above described. With variation of 
loed an increase of the maximum dynamo speed was obtained end г, 
-consequent increase of voltage. The variation is not serious, but it 
serves to show that in some degree the governor-controlled clutch 
possesses the same characteristic 28 the constant-torque clutch. 

Much controversy is centred at present on the relative merits of 
the mechanically and the electrically regulated mechines which ere 
capable of complying with service conditions, end this is likely to 
increase, not because the machines of either system are predominantly 
superior to those of the other, but because the advantages of exch are 
fairly evenly balanced. It is a significant fact, however, thet in’ kpite 
of the enormous emount of work which has been done in the deve- 
lopment of electricel systems of regulation for trein lighting, the 
mechanical systems of reguletion sppear to be the most extensively 
used. 
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A STATIC FREQUENCY DUPLICATOR.* 
BY G. VALLAURI. 


1. Production of an. E. M.F. of Double Frequency by Means of: 
Unsymmetrical Alternate Magnetisation.—lf on two megnetic circuits 
of identical form, and constructed of the same materie!s, two equa! 
electrical circuits are wound end are supplied with an alternating 
current, the P.D. epplied to each circuit is et any instent half the 
total P.D., and hence the megnetisation passes through identice] 
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сусез in both circuits. И the Р.О. supplied is sinusoidal, the P.D. 
at the terminals of both circuits is also sinusoidal, as shown in e, 
(Fig. 1), while the current i, shows the ordinary effects of hysteresis. 
If, now, 5 second electric! circuit is wound in the same sense on each 
of the megnetic circuits, and is traversed by a continuous current. 
the magnetisation cycles of the two cores become unsymmetrical, 
but are still equal and simultaneous. 

If, however, the two D.C. megnetising circuits are wound in 
opposite directions (Fig. 2). the two hysteresis cycles are still equal 
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but no longer simultaneous. Thus, while the magnetisetion of one 
of them is at the sharp peak of the cycle, the other is at the blunt 
peak. In this case the curve of the alternate megnetising current 
has the same form for both half-waves (:,, Fig. 1), but the variation 
of magnetic flux through each core is no longer sinusoidel. In fact, 
when the magnetisation is at the sharp peak of the hysteresis cycle, 
it varies very little with the change of field, and hence maximum 
of flux persists longer than the other maximum (or minimum) flux 
which corresponds to the blunter peak of the cycle. It follows that 
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the induced E.M.F.s generated in the circuits linked ,with the meg- 
netised cores, balanced as they ere with the epplied P.D.s, pass 
through zero (at the flux maximum) once rapidly end once very 
slowly. This is well seen in the curves е, and e," of Fig. 1, in which 
In this;D.C. circuit the E.M.F.s 


* Abstract from " Atti della Assoc. — lettr. Italiana,” Ап apparti 
almost identical with the one described has been simultaneously patente 
by Maurice Joly, in France. 
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| 
e, and e," are subtracted one from the other, giving rise to an E.M.F. | necting a!l the direct-current circuits in series, it is possible to keep 
of frequency double the original frequency, as shown in the curve | the interma! inductance low, or even to suppress it a'together. 
marked e,'— e,” (Fig. 1). 6. Experimental Results.—The above conclusions have been satis- 


2. Utilisation of the Doubled Frequency.—The obvious difficulty factorily confirmed by trials, more especially with the arrangements 
shown in Figs. 2 and 5. It appears that the double-frequency P.D. 


that the current maintained by the doubled-frequency might itaelf 

annul the latter may be met by a suitable modification of the form сап be as much as 70 per cent. of the primary P.D. ; that it increases 

and phase of the primary current. The secondary E.M.F. of doubled in genera! with increase of the direct current ; but that it decreases 

frequency might be utilised in the direct-current circuit itself —e.g., with the load and the more rapidly the smaller the direct current. 

by inserting in it the primary of an ordinary static transformer. But The curve approximates closely to an ellipse. as in the external 
characteristic of an alternator. The efficiency curves also resemble 


in this case the D.C. generator might be disturbed by high alter- 
The maximum efficiency (about 73 per cent.) 


nating P.D.s and even more by the useful current. It із, therefore, those of an alternator. 
‚ is realised under the conditions of maximum power. 


preferable to set apart a suitable circuit for the secondary current, 
reducing it to a minimum in the direct-current circuit by means ofa ` The power factor in the primary circuit is not very satisfactory, 
suitable inductance, as indicated in Fig. 2. in which, as in all the other | being about 0.3. This is explained by the fact that the magnetising 
figures, the primary circuit with the fundamental frequency is con- current, having to take the iron through very unsymmetrical cycles, 
nected with the generator. th» D.C. circuit is indicated by + and —, 18 more intense, and differs more in phese from the P.D. than in 
and the secondary circuit of doubled frequency has open terminals. ordinary transformers, аз scen by comparing i, and t, (Fig. 1). 
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Without passing the useful secondary current through this direct- The best results are obtained by increasing the veriztion of induc- 
tion through the iron a good dea! beyond the variation in ordinary 


current generator, the circuits wound on the cores may be reduced to 
two, as in the arrangements shown in Figs. 3 and 4. | static transformers. The iron core should be finely leminated, and 
A constructive simp'ification may be obtained by winding the two ' have a small hysteresis combined with a high resistance. This in- 
magnetising circuits round a single core of the type employed in the creases the losses, but also the amount of energy transformed. 
The static dup'iestor has certain disadvantages: Decrease of 


monophase mantle transformers (Fig. 5). In this case the amplitude 
secondary P.D. with load ; necessity of primary current ; absorption 


of the induction is reduced one-half while the frequency is doubled. 
In Fig. 5 is also indicated an arrangement Бу means of which the ; of primary current with low power factor; low efficiency. The first 


doubled E.M.F. in the direct-current circuit may be compensated | may be overcome to some extent by suitably regulating the direct 
with the aid of a supplementary transformer in paralle! with the | current, спа tho latter, again, might be obtained from the alter- 
| nating current by a rectifier. Tho low efficiency is due to the fact 


secondary, but such an arrangement is not very practical. 

3. Transformation of Polyphase Currents into Monophase Currents | that hysteresis, а mere accident in the older app2ratus, is here the 
of Doubled Frequency.—If we have a system of two-phase currents, | basic phenomenon. But the static duplicator hes the great advan- 
and we double the frequency of each, we obtain two currents of | tage of low first cost and upkeep, and therefore may become tech- 
double frequency within half a period of each other. These double- 
frequency circuits can then be connected in series, so that the 


E.M.F.s add up (Fig. 6); and, if the two duplications are identical, 
A NEW ТУРЕ OF ЕГОХМЕТЕК, 
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nice!ly uscfu'!. 


the even harmcnics disappear from the curve of doubled E.M.F.. во 


that it assumes the shape of an ordinary alternating current. The БҮ: dH: MORBHY AND: до 


The flux distribution in the air-gap of а generator or motor 
must be thoroughly understood by students before they can be 
said to have mastered the first difficulties of design, especially 
with reference to commutation. Up to the present there has 
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been no insirument which could be readily emp'oved by а com- 
paratively elementary student to give an accurate representa- 
tion of the flux wave. This fact led to the design of the instru- 
ment, which is described below, and iis construction in the 
laboratories of the Souch-Western Po:viechnic, where it has 
been used very successfully during the past vear. 

The simplicity of its action is such that a set of flux waves, 


doubled E.M.F.s are in opposition and mostly cancel each other. The 
insertion of en inductance limits the current of quadrupled frequency 
due to the differentia! E.M.F. 

If the system of fundemetea! currents is three-phose, it suffices to 
make it two-phase by means of Scott's arrangement (Fig. 6) in order 
to obtain a single-phese system of doubled frequency. 


4. Transformation of Polyphase Currents into Polyphase Currents | on or m 
of Double Frequency.— The doub!ing of the frequency of a three-phase | taken with the three conditions of (1) field excitation alone, 


system is easily accomplished by means of three monophase dupli- ! (2) armature excitation alone. (3) field and armature excitation 
cators. In fact, the currents of double frequency differ by two- | combined, can be easily taken during the course of an ordinary 
thirds of а period from each other in phase, and therefore a!so form a | three-hour laborat ory class. 
шер а а Е анаи оше miy be con- The good resul s which have been obtained with the instru- 
nected in series, and їп tms case the induced 4.5.5.8 dave a 2670 | ment described, although it js the very first one made, show 
resultant, so that no inductance need be insertcd. The primaries hos dne f b dared on these 
and secondaries may thus be connected in steror in mesh, and the | П0\ 1П8 ructive a prece of apparatus can be pro a 9 duri 
six magnetic circuits may be separate or joined in two cores (Fig. 7) lines if the modifications that have suggested themselves during 
or in three (Fig. 8). the investigation are embodied in future types. 

Description of A ан movement is shown diagram- 


б. Multiplication of Freguency.— From the above it is evident that | | Г 
it is possible to double several times over. In this case, by con- | matically in Fig. in which, for the sake of clearness, its 


two direct-current circuits may @'so be put in series. and then the two 
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dimensions in the vertical scale are magnified to a much greater 
degree than in the horizontal. 

It consists essentially of a slender shaft (0-032 т. brass). with 
needle points at each end, carrying a coil of 20 turns of No. 47 
S.W.G. copper wound longitudinally between two notches. 
The shaft is flattened by filing before being wound, so that flat 
bases are formed for the coil to lie upon. The ends of this coil 
are connected through light silver ligaments (L, Fig. 1) to 
terminals (T, Fig. 2). The shaft also carries a fine hairspring 
(H) and a square brass block, on the four sides of which small 
mirrors (M) are mounted. The whole movement is mounted 
between jewelled bearings (B, Fig. 2) inside brass tubing 2$ in. 
of which have a diameter of 1 in., and the remainder (which 
surrounds the mirrors, hairspring and ligaments) a diameter 
of à in. 


Fic. 2.—M0vEMENT IN CASE. 


. Windows are cut in the larger part of the brass tube so that 
hght may fall from a small Osram lamp (L) on to the mirrors, 
after reflection from one of which the beam may be caught upon 
a scale (5, Fig. 3). 
The large brass tube 13 terminated by а socket which makes 
a good sliding fit with a projecting cylinder on the arm A (Fig. 3). 
This,arm А is constructed so that an extension piece (E), which 
carries the lamp and scale, may be securely clamped either at 
right angles to or in continuation of the line of the arm. These 
two positions are shown in Figs. 3 and 4, respectively, and are 


3.—APPARATUS IN POSITION. 
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intended to allow the beam of light to be cast on to whichever 
of the mirrors is most convenient for any particular position 
of the movement. It also admits of the avoidance of any 
obstacle which might interfere with the path of the beam. 
The distances from the lamp and scale to the mirrors are the 
same in each case, and are approximately 74 in. 


— —— — —- 


The position of the arm and movement relatively to the 
armature'is read on a circular scale and adjusted by means of 
the worm and wheel, which can be clearly seen in Fig. 4. 

The{armature of the experimental machine, on which the 
instrument is mounted, can be turned through 180 deg. bv 


Fia. 4.—APPARATUS AND ARMATURE. 


hand, but is not intended to run. During operation it is 
clamped in a definite position, which can be noted relatively to 
а second circular scale, fixed to the frame on the side remote 
from the movement. 

When з current is passed through the small coil, which is 
primarily set so as to lie in a plane normal to the armature 
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surface, it tends to turn into a plane normal to the flux in 
which it is situated. This motion is opposed by the hairspring, 
and the coil, of course, takes up a position in which the opposing 
moments are equal. 

Operation.—In practice a current of the order of 0:03 ampere 
is passed, first in one direction and then in the reverse, through 
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the coil and the deflection of the reflected beam of light.on the 
scale noted in each case. The sum of these two deflections, 
in units of length, may, for most purposes, be assumed to be 
proportional to (1) that component of the flux which is normal 
to the armature ; (2) to the current passing through the move- 
ment. If great accuracy be required a correction curve may 
be calculated from the formule given under the heading of 
" Theory," where it is shown that the maximum error intro- 
duced by the first-mentioned assumption will not exceed 2 per 
cent. with a deflection of 120 mm. 

In the following curves, taken from a few typical tests, the 
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Position of Morement. Degrees from M-chanical Neutral. 


Fic. 6.—Frvx DISTRIBUTION. 


Smooth core armature. Commutation axis coincidine with neutral axis. 
Current through movement 0:027 amp. 
Curve D.—Field. 0`3 amp. ; Armature, O атр. 
Curve E.—Field. 0'0 amp. ; Armature, 15 атр. 
Curve F.—Field, 0:3 amp. ; Armature, 15 amp. 


deflection has been plotted instead of the actual value of the 
flux. The shape of the curve is the same as if the flux value 
had been employed, and the object of the instrument is to obtain 
comparative, not absolute, values. The term “ neutral axis ” 
will throughout be used to refer to the mechanical neutral, that 
is, a’ plane bisecting the space between the polefaces. ''Divi- 
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Fic. 7.—FLUx DISTRIBUTION. 


Smooth core armature. Axis of commutation 12} deg. from neutral axis. 
(Displaced from left to right as shown on the curve.) 
Current through movement 0'027 amp. 
Сити: D.—-Field, 0°3 amp. ; Armature, 0 amp. 
Curve G.— Field, 0:0 amp. ; Armature. 15 amp. 
Curve H.—Field, 0'3 amp. ; Armature, 15 amp. 


sions Deflection,” unless otherwise specified, may be taken to 
mean the number of millimetres moved by the beam of light on 
the scale S when a certain coil current is reversed. 

All particulars relating to the instrument and the test machine 
with its smooth core and slotted armatures may be found ina 
table of * Data " at the end of the Paper. 


Fig. 5 shows some hysteresis loops determined bv the instru- 
ment. In this test the movement of the instrument is situated 
approximately 45 deg. from the neutral axis, and therefore well 
under the pole face. The current through the field is varied 
and the deflection noted. , -j.n 
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Fic. 8.—FLvx DISTRIBUTION, 


Slotted armature. Axis of commutation coinciding with neutra! axis. 
Current through movement 0:032 amp. 
Curve M.—Fisld. 0:25 amp. ; Armature, 0 amp. 
Curve N.—Field, 0`0 amp. ; Armature. 12 amp. 
Curve P.—Field, 0°25 amp. ; Armature, 12 amp. 
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Fic. 9.—CURVE SHOWING ANGLE OF DEVIATION OF THE FLUX FROM THE 
NORMAL (TO THE ARMATURE SURFACE). 


Smooth core armature. Commutation axis coinciding with neutral axis, 
Curve Q.—Field. 0'3 amp. ; Armature, О amp. 
Curve R.—Field, 0`0 amp. ; Armature, 15 amp. 
Curve S.— Field, 0:3 amp. ; Armature, 15 amp. 


bution of the various fluxes 
d Fig. 8 refers similarly toa 


Figs. 6 and 7 show the distri 
round a smooth core armature, an 
toothed armature. 
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» Figs and 10 <ом, by means of curves, the angle of deviation 
ofthe flux fron nor nal (to the arnacure surface). The direction 
of the flux is here noted by turning the movement until the 


Angle between Flux and No mal. 


Fic. 10.— ANGLE OF DEVIATION OF ELUX FROM THE NORMAL. 
Slotted armature, Field current, 0°30 amp.:—Armature current, nil. 


making of the current causes no deflection. In this position 
the coil is normal to the direction of the flux. These curves, 
of course, only show the direction of the lines as they eross one 


Flux 


Normal to 
Armature 


Fic. 11. 


circle in the air-gap. that is the circie traced by the coil as it is 
moved round the armature (approximately bisecting the air 
gap). 
THEORY. 
Symbols :— 
01.9, Angular displacement of coil from zero position on either side 
of zero, 
Corresponding linear displacement of spot of light along scale 
(in mms.) | | 
а Angle between direction of flux and initial plane of coil (normal to 
armature). 
Induction in lines per square ст. 
C Current through movement coil in amperes. 
Length of movement coil in ems. 
b Breadth of movement coil in ems. 
а Area of movement coil in sq. ems. 
п No.of turnsin movement coil. 
L Perpendicular distance from mirror to scale (mms.). 
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When coil 15 deflected through an angle б, 
Deflecting torque-2n. xe 2s | 


па 
719: СВ. cos (0+ а). 


. cos (0 + a) 


Restoring torque 2 К, 0 дупе cms. where К, is the constant 
of the spring. 


na 
10 СВ. cos (0 d: a) --k,9, 
or СВ. cos (0 a) = 0 
) 
он 
п 
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where 
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Equation (1) is the true law for the instrument and relative 
values of B cos a may be determined by taking readings of d, 
and d, upon the scale and converting them into corresponding 
degrees of deflection from the equations 

d, +L. tan 20, 
and Мара x X we шч. ow 3) 
Rewriting equation (1). 
CB cos (0,— а): А0, 
СВ сох (0, + a) = K0, 
0, 1 0,5 pow E 


CD. 3. cos( о 1. Соз a= 
€ / 


(0,40). (3) 


ə )i 
also dd,- L tan 20, + L tan 20,, 
combining these two. 
' | 19 (0,7 03 _ k(0, +0, 
00, \ ә ) 2L(tan 26, ~tan 20,) cos (0, + 64) 
2 
К. (0, 2- 0,) x (d, +d), 


2L(tan 20, + tan 20,) . cos (0, FO) 
2 
is constant to within 2 per cent. when 0 does not exceed 9 deg., 
which is the limit for ordinary work upon the instrument, 


: 0 — 0), 
hence CB. cos! а '5 | =k (di +d. . . . (A) 
(0, +96, 
where A REIR Е: — 
- 2L(tan 20, + tan 20,) cos 0, 4- 0, 
Also it can be shown that 2 
Е costes ; 
an a 3j) 0, approximately . . . . (5) 
(,. 0, being expressed in radians, 
0, — 0. 
or "o =0,. 0, tan a. 


- 


The usual limit of 01. б, was about 9 deg. and excepi in the 
interpolar space a did no. exceed 30 deg, (See Fig. 11.) 


0,—0 
s ы ү Ыз | ИСТС 
Hence the value of ^, 7 for these conditions is given bv 


() 2). 9- 2 
! > — (radians) 15 e | tan 30 deg. 
Z SQ 
/} RD 0)., " Rix 1 
and o — degrees is < , 
= 1 86 4 3 


HC < O-R of a degree. 
Equation (4) may be written 


0, — 0, 5 NOM 
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СВ. (cos а. СОЗ 


ES 0, : 
"20-9999, 


arg 0, 
minimum value of соз |, 


a 
" x 0, xS 9 . ; ~ 
maximum value of sn 7 sin а= ("О х $= 0-008, 
. . f), —0. 
hence if we write соз а. COS 3 = COS t, 
– () 


. . 2 
and neglect the term sina. sin 


1 
2 
] per cent. 


In the interpolar space a is generally greater than 30 deg.. 
but at the same time the values of 0, and 6, decrease as a 


0,— 0, . ] : z. | 
ə 18 always negligibly small. 


od 


increases so that sina. sin 


Thus we can always write 


0, — 0, 
cos a for cos | a— "I 


and (+) becomes CB.cosa-k,(d,-d,) . 


120 mms., confirming the relation 
СВ. соза=1 (4. ds. . . 


the error is less than 


v UG we uo X) 
Calibration of Movement. —Relation between current through 
movement and che deflection produced, the flux being constant. 
This test was carried out with the maximum value of a that 
occurs under the poleiace and vet the curve obtained is seen 
by Fig. 12 to be a straicht line for values of d, +- 4, up to 
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Тһе value of B corresponding to a given value of С and 
(d, -4.) was approximately obtained by placing the coil of a 
Grassot flux neter in a part of the air-gap when the flux was 
uniform and with its direction norma! to the surface of the 
armature. and noting the reading on making or breaking a 
certain field current. This reading was 97 scale divisions, each 
division corresponding to 17-45 lines per square centimetre. 
Hence the change in induction (maximum less remanent) is 
11.45 . 97 lines per square centimetre. 
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The change in the value of (d, = 45) for the same change of 
fluxYwas 119 mm., the current through the movement being 
9:021 ampere. 

y Substituting in (6) 
П СВ соза 0-027 % 17. 45 У 97 
р _. 119 
Hence. CB. cos а =0-384(4, +4.) for the particular instru- 
ment under test, where :— 
C -Current in amperes through movement. 
B- Lines per square centimetre. 
d,.d,= min. deflection with reversa! of C. 
a -> Angle between the flux and the norma! to the armature. 


NUMERICAL DATA. 


- 0:384. 


Movement. 

20 turns of No. 47 D.S.C. copper wound on brass wire 
1/32 in. diameter. 

Externa! diameter of smaller tube 4 in. 

Externa! diameter of larger tube 2 in. 

Length of winding Ca 2 in. | 

Resistance of winding Са 22 ohms. 

Perpendicular distance from mirror to szale 74 in. 
Machine. 

Frame—Cast-iron, two pole. 

Fields—3,000 turns of No. 21 D.C.C. copper per pole. 

12 Ib. of wire on each spool. 

Internal diameter of spoo! 24 in. 

Interpo!ar arc subtends 33 deg. 
Smooth Core Armature. 

Ring wound, 304 turns of No. 22 D.C.C. copper wound in one 
layer. 

Core— laminated soft-iron. 

Air gap (iron to iron) = 0:248 in. 
Slotted Armature. 

Drum wound, 24 slots, 8 turns of No. 13 D.C.C. copper per slot. 

Breadth of slot at periphery 23 61 in. 

Breadth of tooth at periphery 21/64 in. 

Core— W.I. solid. slots machined out. 

Air gap, 3/16 in. 


THE USE OF ELECTRICITY FOR THE CONTROL OF 
RAILWAYS. * 


BY J. E. SAYERS. 


Until recently the Midland Railway had practically no office organi- 
sation, even in London, except at Derby, and though this has now 
to some extent been changed, Derby wil! remain, with the oneexcep- 
tion of London, the centre of gravity of the system. 

From Derby, therefore, radiate the chief telegraph lines of communi- 
cation, these giving direct communication to London, Liverpool, 
Leeds, Ancoats, Gloucester, Birmingham and Peterboro'. There is 
also a circuit to Carlisle, which is, however, broken at busy times at 
Leeds so as to free it for messages between Derby and Leeds, and 
more particularly for messages from intermediate stations north of 
Leeds, into several of which it connects. 

As the efficiency of telegraph circuits depends almost entirely on 
the operator, and as signalmen cannot ever be efficient and quick 
operators, important circuits are kept out of the boxes. and, as a matter 
of fact, signa! boxes are being cleared more and more of telegraph 
instruments, telephones being substituted whenever necessary. 

The method of intercommunication employed is as follows : Sup- 
pose а wayside station like Gargrave finds it necessary to wire to 
Derby. The signalman at the former place has permanent instruc- 
tions to send a message addressed to any station not on the actual 
circuit entering his box to Skipton. Skipton will, if the Derby- 
Carlisle circuit is cut at Leeds, transmit it to Leeds ; Leeds will then 
forward the message to Derby, where it will go by pneumatic tube 
to the department concerned. A reply would be sent back by the 
same route. 

The number of telegrams sent vearly over the Midland system is 
about 17 millions, averaging 19 words each, and in addition the com- 
pany has the right to send 320,000 postal telegrams, aggregating 
5,120,000 words, free of charge per vear. 

As regards telephone intercommunication three trunk telephone 
svstems from the north, south and west, respectivelv, centre at Derby, 
each having about six stations on it, which stations are the main 
traffic centres, not necessarily the large towns. For instance, one 
control centre in the north is at Rotherham, which, though ап unim- 
portant place in itself, is more important from the traffic point of 
view than Sheffield near by. 

From these large traffic centres radiate other telephone circuits, 
some of them being extensions of the already existing signal-box 
telephone circuits and others telephone circuits superimposed upon 
an existing telegraph wire. These superimposed telephone circuits 
are sometimes in existing signal boxes, but more often in such places 
as foremen shunters са bins or distinct control cabins placed along the 
line. It will be seen that by this combination the smallest local 
centre can communicate with its immediate governing centre or 
with Derby. 

On the busiest sections of the line an accurate record is kept of the 
exact position of goods and minera! trains by the control operator 
keeping continuously a day-book entry of all the trains passing him, 
which he telephones ahead and which, having received beforehand 
from the station in the rear, he now puts his pencil through. At a 
given time every hour the state of his book is sent telephonically to 
the local centre and this information being collated within a minute 
or two from all the stations in this neighbourhood, ап accurate record 
is in front of the controller showing him the exact positions of such 
trains at that particular moment. This is transmitted instantly on 
one of five separate telegraph circuits to Derby, and the aggregation 
of the information from the five circuits enables the operator at 
Derby to move models on a large scale model of the line and shows 
him at a glance how the trains are running. Their loading is also 
known, as the guard gives the information in writing when starting 
and any alteration is continuously noted. Also by the same means 
the traffic standing in sidings, and its nature and destination, is con- 
tinuously recorded, and as the length of the siding is shown on the 
model the controller can at any time tell how many more waggons it 
will hold and so, if necessary, instruct a train proceeding on the line 


where it can drop waggons, if required ; or, in the reverse circum- 


stances, take them up. | 
The net effect of this arrangement has been to exercise such a 


control on the loading, running and speeds of the goods and mineral 
trains on the chief lines of the Midland as to ensure that they are 
running at their maximum efficiency as regards weight behind the 
engine as well as at their maximum efficiency as regards the absence 
of unnecessary stopping, shunting and waiting at signals, and with 
the maximum punctualit y. 

ith great 


This svstem of communication has been carried out with. 
T largelv on account of the invention of 


economy considering its size, BE EM 
* Abstract of a Paper read before the Derby Society of Enginecrs. 
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a telephone system for working on an existing telegraph wire without 
interfering with the telegraph service. At present the Midland 
employ 328 of such superimposed telephones and they are rapidly 
increasing the number. The longest circuit is from Swansea to 
Hereford, а distenee of 80 miles. This possesses peculiar interest 
Inasmuch as it connects up two isolated sections of the Midland 
Railway. which ère not connected physically except Бу passing over 
a considerable length of the Great Western Railway. "The main- 
tenance of the telegreph circuits upon which this telephonie com- 
munication is superimposed is in the hands of four companies. 

In the latest {уре of these telephones an ordinary high-resistance 
receiver is used and the telephonic currents are received from Фе 
line through what is called 2 phonophoric coil, which is really a trans- 
former with discontinuous windings. There is. of course, some 
interference and noise from the telegraph circuits which traverse the 
transformer, chiefly owing to its electrostatic capacity. but an operator 
very soon gets used to this and the speech is usuelly very good indeed. 

As the operation of intermediate telegraph instruments would 
necessarily be continually breaking the line and so cutting the con- 
versation up, it is necessary to shunt each instrument with a 2 mfd. 
condenser. The added capacity to the line from this cause and from 
the capacity of the telephones themselves has no prejudicial effect 
upon Ordinary ‘telegraph circuits and upon quadruplex circuits 
it is overcome by introducing belancing capacity in the usual 
manner. The call on these circuits is given bv en electrical vibrator 
of compact from which operates an electric horn at each instrument, 
each station having its own code call. About eight superimposed 
telephones can be satisfactorily worked on one circuit. 

There is also a trunk telephone cable between the Derby and 
London offices. This terminates at each end on a smell exchange 
board so that it is available for all the principal! officers. At Derby 
there is a private branch exchenge with 323 connections and com- 
munication with the Post Office telephone system can also be secured. 


As regards the electric! control of running trains there are certain 
difficulties in replacing the ordinary methods of semaphore signals 
by track impulses of some kind to the moving trein. In good weather 
the semaphore i is. indeed. the most cfficient method. but it becomes 
useless in fogs. Many methods have been suggested to overcome 
this difficulty. Such inventions it may well be imagined are often 
absolutely useless owing to the fact that the inventors do not under- 
stand the use of the distant signal. Apparently neerly everyone 
who, being an amateur, considers the point at all, suggests to himself 
that a contact of some kind between a moving trein and a rail would 
enable the driver to receive indications electrically direct from the 
signal cabin. Having got to this point it never occurs to him that 
such ап obvious solution must have suggested itself certainly 50 years 
ago to competent railwaymen and must have been rejected on account 
of its difficultv. 

The difficulty with all these inventions is that they involve some- 
thing moving at а speed varving from nothing to 90 miles per hour 
coming into mechanical contact with a stationary portion of the 
track, И is extremely difficult to devise apparatus which shall 
make sufficient mechanical and electrice] connection with the track 
when a train is stationary and yet survive continuously the impact 
which the apparatus would sustain when moving at а high velocit v. 
Мапу of the systems ingeniously devised oye ч ау engineers of the 
greatest ability and practical knowledge have failed on this point, 
and so far zs 1 know there is only one sv stem of the kind which is 
reasonably successful et the present day, and that is the system 
invented by some of the Great Western Roles staff. The difficulty 
of extending 2 system of this kind, apart from the first cost, is that 
engines from one centre run over large portions of the line. especially 
if a period such as 12 months is considered, and it is therefore neces- 
sary before converting even one section of the line, that the 2 dide 
should be fixed on all engines which could possibly reach it. Aper 
from this difficulty, there is no doubt that this method ii 
fog signalling would be considerably dearer then the present, and 
the only adventage thet геу remeins with it is due to the fact 
that it would elwavs be ready for operetion when г, fog came on, 
wheres fog signe|men have to be colled out end there is & time at 
the beginning of г fog when the men are not et their posts. This 
has to be met at present by careful running, with the necessary delay. 

After describing the electric lock and block system, and the 
arrangement of track circuits used on the Midland Railway, the 
author continued: The use of track circuits on the Midland Railway 
is now so extensive that the directors have hed the whole of the 
passenger rolling stock electricelly bonded, from the tyres of the 
Mansell wheels to the axles; and elthough some other companies 
have correspondingly protected their stock, it is unfortunate that 
others have not done so, especially when it is remembered that the 
companies run on each other'slines so extensively. It is obvious 
that track circuits can be used, through their reley contacts, for 


doing all sorts of locking. indicating and signal control, and, in fact, 
all automatic signalling in use in this country is controlled by track 
circuits and their relays. The South-Western Co.. for instance, 
have a great many miles of four-line tracks which are eutomatically 
signalled by the electro-pneumetic system, in which the power to 
move the signals is supplied by low-pressure air, and the control 
valves which admit it and discharge it (so lowering or raising the 
signal) are operated by electric valves of the diaphragm type, the 
coils of these valves passing through the track circuit relay contacts. 

The Midland Company heve put in a system of controlled avto- 
matic signalling between Keighley and Stceton, end between Gar- 
grave and Hellifield, the whole being about 18 miles of track. In 
this case the lines are continuous!v track circuited. end the auto- 
matie signals are operated bv electric (motors, the motors in one 
section pulling off the sigmals through an electromagnetic clutch, 
the power being supplied from а pzir of mains run from a fzirly large 
lead bettery at one end of the section. Arrangements ere made һу 
which, when the motor has pulled off the signal. it cuts off its own 
current, but the current to the electromagnetic clutch continues until 
the train entering the section beyond 400 vds. 2way drops the track 
relav, when the clutch is de-energised and the signal returns to 
danger. 

In this section, which is about 3 miles of double line. and there- 
fore about 6 miles of single track, the track circuit batteries are 
joined in series for charging purposes. They are in duplicate for 
each track. one cell discharging on the track cireuit 2nd the other 
being the cell joined up with the rest of the track cells in series for 
charging purposes. This arrangement wes edopted in order to 
economise charging current, which is obteined from the Keighley 
Corporation. 

In addition to the operation or control of the signals. the signal- 
man at each end of the section (who has no b!ock instruments) has a 
large diagram, which shows him automaticelly the state of each 
section between himself 2nd the next box—thet is. es to whether 
there is а train in the section or whether the line is cleer. In the 
section betwcen Gargrave end Hellitield the whole of the electrical 
power required, whether for operating the signe! motor or track 
circuits, is provided by the Gordon primary bettery. 

A great deal of information remains to be obtained, in this country 
at least, аз to the best method of supplying energy to any group of 
automatic signals ; but for such г, position as the Gargreve-Hellifield 
section (which is 7 miles long. double treck) I hardly think this 
arrangement can be improved on for cost of energy and cheapness 
of labour maintenance. For a long section of line in which the 
signals were operated and controlled electrically it would be cheaper 
to put down a small power plant, but every cese would have to be 
considered separately. 

In conclusion the author mentions Mr. von Krümer's experiments 
with " wireless " signalling on the Midland & 5Stratford-on- Avon 
Junction Railway. These have already been deelt with in THE 
ELECTRICIAN. 


AN AUTOMATIC DEVICE FOR STARTING 
SYNCHRONOUS MOTORS. 


We give below an abstract of the discussion on Mr. N. 
Pensabene-Perez's Paper on this subject. An abstract of the 
Paper appeared in our issue of December 22nd :— 


Mr. А. Linnsay Forster remarked that on page 7 of the Paper the 
author referred to certain difficulties which had to be overcome in the 
development of details. This suggested to the speaker that the author 
might have had some trou ble arising out of the eflect of the inertia of the 
moving parts. In designing steam-engine governors in which the 
operating weights were on axes parallel to the rotating shaft it was neces- 

sary to consider the effect of any change in the rate of motion, because 
such change affected the equilibrium established between the centrifugal 
force of the v eights and the spring which opposed it. In the diagram 
of the starter given in the Paper if a line were drawn from the shaft centre 
through the centre of gravity of the weight in any position, another line 
— to it, also passing through the same point, would be the one along 
which inertia and momentum would act in their respective directions 
during any change in the rate of motion. lf this line did not pass through 
the fulerum then the weight itself would be affected by such changes, but 
in any other position the effect of these changes would be direc ‘tly pro- 
portional to ihe distance of the line from the fulerum. In the diagram 
the weights while at their inmost position would be unaffected by these 
forces, but as they moved outwards the influence of any increase in the 
speed of the motor would oppose the centrifugal force. whereas а reduc- 
tion in speed while the change was in progress would assist the centrifugal 
force. Similar reasoning applied to all the moving masses in the governor: 
system. For example. in this case the weight of the brush arm while 
centrifugally opposed to that of the governor weight acted in unison with 
it with regard to inertia and momentum. If the direction of rotation was 
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reversed the above effects would be reversed. and it would be interesting 


; may have very little responsibility in respect of safety from fire of a 


to know whether the author found with а reversible motor a. difference «| few Post Office buildings, and absolutely no responsibility in respect 


between the performances in the two directions. When starting a 
machine which offered a constant torque these effects would not be of 
as much importance as they might. be where the torque was variable 
under which conditions the rate of acceleration would also be variable, 

Dr. €. С. GARRARD said that the author's Ingenious Invention should 
find a useful application where three-phase motors had to be started bv 
totally unskilled people. Dr. Garrard did not think, however. the appa- 
ratus would supersede the ordinary starter in large works where the 
motors were usually started. by a skilled person. and he also. doubted 
whether the apparatus was cheaper than springs and a rotor starter, 
He thought the author had limited the usefulness of the Paper by an un- 
necessarily mathematical treatment. A long mathematical proof was 
not needed to demonstrate that the ratio between spring tension and 
static friction must be as large as possible or that all these troubles were 
practically eliminated by reducing the frietion as much as possible. In 
order to achieve success in any electro- mechanical appliance from an 
ammeter upwards it was necessary to keep the working forces large in 
comparison with the friction. Dr. Garrard wished to ask the author 
how his device worked if the conditions were different from those assumed 
when calculating the resistance slope of the gearing, &e. With the ordi- 
nary scheme of sclf.starting and automatic accelerating control gear 
means were provided by the use of a relay or other device for the speed of 
‘starting and time taken to cut out the various steps of resistance to adapt 
themselves to the conditions of starting. With the author's device а 
certain speed corresponded with a fixed position of the centrifugal 
arrangement. This put a fixed resistance in the rotor circuit indepen- 
dently of the torque required to drive the load at that speed. It seemed 
to the speaker that if the starting conditions were very different from 
those allowed for in the design complications might arise. 

Mr. N. PENSABENE-PEREZ, in reply. thanked Mr. Lindsav- Forster for 
calling attention to the action of inertia of the moving parts, as affecting 
the equilibrium of the system, when sudden variation of speed took place. 
In actual practice these variations (owing to the inertia of the motor 
itself and the machinery driven by it) were too «low and the stored energy 
of the moving weight too small, to make the effect mentioned by Mr. 
Forster appreciably noticeable. He had recently tried the case of a self- 
starting motor driving a dynamo fully excited. on which the current was 
suddenly varied while starting. but no special fluctuation of the motor- 
starting current was observed owing to this sudden change of load torque. 
This wasfound to be the case when running ineitherdirection. It must be 
noted that, with the exception of the moving weight, all the weight of the 
arms, gear. &c., were balanced. and this partly explained why the 
phenomena mentioned by Мг. Forster were not noticeable in practice. 
With reference to Dr. Garrard’s remarks, the author could not agree with 
him that in larger motors handled by skilled persons the usual slip.ring 
motor and starter could not be superseded by the self-starting motor. 
It was, of course, only responsibility and cheapness which in time would 
decide this point, and from either of these points of view the balance was 
in favour of the authomatie self-starting motor. Dr. Garrard’s reference 
to the use of mathematics in the Paper gave the author а strong sus- 
picion that he was under а misapprehension on this point. И Dr. 
Garrard was kind enough to read the Paper agam he would notice that 
no unnecessary mathematics were used, and that all the formule arrived 
at were necessary for the graphical solution given in the Paper. With 
reference to remarks of Dr. Garrard as to adaptability of the self-starting 
motor to the different conditions of starting. the author remarked that in 
cases where the load torque expected was smaller than the actual torque 
that had to be dealt with, the apparatus described could be easily ad- 
justed by a simple arrangement which would prevent the contacts going 
all the way back under the action of the spring. By this arrangement 
only a fraction of the resistance was used for starting. and thus a larger 
starting torque was obtained. This the author thought would answer 
satisfaciorily for ordinary practical requirements. 


* 


PRECAUTIONS AGAINST FIRE.* 


BY A. J. STUBBS. 


When I promised to prepare a Paper on this subject I had in mind 
га review of the work of the “ British Fire Prevention Committee." 
The range of the Committee’s publications, however, I found was far 
too great to be adequately treated in a Paper of limited dimensions. 

The first point of importance that attracts one в notice as soon as 
the subject of fire prevention comes under consideration is the fact 
that destruction by fire is such absolute waste without the least or 
most remote compensatory influence. In the British Isles alone the 
annual destruction of property is estimated at something approaching 
£70,000,000. But an even more serious matter is the loss of life that 
goes hand in hand with this destruction of property. A yet further 
consideration is that incalculable, because unknown, loss is engen- 
dered in respect of the stoppage and consequent loss of business, and 
the resulting loss of work for all classes of citizens. 
™ While it may be perfectly true that the Engineering Department 
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of most, I feel sure that those who are responsible will very gladly 
accept advice in regard to reduction of risks if it be tendered in a 
courteous manner. 

Windows overlooking narrow streets or areas are an ever-present 
source of risk. The destruction last year of the * Bell ^ Exchange at 
Glasgow was due to the spread of a tire from an adjacent building on 
the other side of à narrow lane, No doubt spread of tires from this 
cause would often be retarded or even prevented if reinforced. glass 
were used, provided that it were fitted in iron frames ; and fire and 
fire-resisting shutters might be depended upon to keep out fire for a 
considerable time. Of course. in 21 such matters the existence of the 
device is only the first point ; the value lies in its being in order a: 4 
being actually used in a regular practice. 

There are тапу Post Office buildings with wood steire:s?s. Do 
vou know of any where there is à very convenient cupboard benesth ? 
Suspect that cupboard! It is nearly sure to contain combustibles 
which some evening will be inspected by means of a lighted metch— 
and the means of exit for the night staff above will be a suffocating 
chamber of smoke or a blazing gap. 

Bad construction of fues, stoves, &c., is perhaps not a source of 
denger in many of our buildings, but it is worth while to realise that 
there are such possibilities.  Non-existence of a lightning conductor 
or position or procedure which jeopardises its continuity would 
naturally attract the attention of an electrical engineer. I think 
that the use of a heating chamber as a wood store should be depre- 
cated—I have observed such a combination ! 

Again, where the Office of Works provides special facilities for 
escape т case of emergency, the construction is probably satisfactory. 
but such facilities must be kept usable. Loss of life is probably far 
greater as а result of panic than from fire itself, and gangways and 
means of egress must always Бе considered sacrosanct if the safety 
of life is at stakc. 

Appliances for fighting fire are next discussed һу the author, who 
draws attention to the desirability of having the hose couplings 
interchangeable with those of the local fire brigade. and who is in 
favour of permanent coupling of the hose to the hydrant. Не also 
briefly describes the rather exceptional hydrant system at the 
General Post Office. London. - Here the North. West and East 
buildings are encircled by a 6 т. ring mein. Hitherto this main has 
heen fed by steam pumps, but in connection with the development of 
the power station ‘schéme, these will be replaced bw electric? lly 
driven pumps. now being installed at the G.P.O. West. The supply 
of water is obtained from two entirely separate service mains. 

The new plant will consist of an electrically driven centrifugal fire 
service pump. espable of discharging 270 gallons of water per minute 
against а pressure of 100 lbs. per square шей. Ап electrically eon- 
trolled hvdreulie aeeumulator will be arranged to start the pump 
when:the pressure falls below 100 №. and stop it when that pressure 
is restored. Аза stand-by the two new domestie service pumps will 
he so arrenged that they may be connected in series and arranged to 
discharge into the 6 in. mein by the operation of a single series- 
parallel valve. In the event of both pumps being inoperative, the 
supply of water stored in the tanks on the roof of the G.P.O. North 
ean be drawn upon by aid of èn automatie non-return valve which 
will be fitted between the fire main and the main from the domestic 
service pumps to the tanks. The hydrants throughout the buildings 
ато served from the ring mein. 

Mention is made of the great development of the use of autometic 
sprinklers, which do not appear to be in use in any Post Office 
buildings. This remark also applies to automatic alarm appiratus. 
In all these matters the position of the Post Office is so special and its 
interests so widespread thet it is extremely difficult to make out a 
demonstrable case for or against incurrence of such financial outlay 
as would be involved in connection with installations of alarm systems. 
When one thinks, for instance. of the G.P.O. West. Неге, with a 
huge building occupied dzy and night, every part kept to the limit of 
dryness by à complete heating system, great fires in many rooms, 
often left untended for hours at a stretch. engines and power plant in 
the basement. and electric mains everywhere, many corridors lined 
with cupboards full of papers. and open shafts up which a fire might 
rage with irresistible fury, the fire risks appear colossal. Opposed to 
this we recognise that the fact of its constant occupancy very 
materially reduces the risk of a fire remaining long unnoticed, that 
the proportion of combustible material is really relatively slight ; 
that the electric mains have been installed under skilled authority 
and unimpeachable supervision so that risk from them is at an 
absolute minimum ; that the hydrant system, supplemented by hand 
pumps and buckets and controlled by professional firemen, is ш 
questionably efficient and that it can be put into immediate Service 
by a localising press-button call system; one finds it difficult to 
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believe that апу appreciable benefit wou'd accrue if a building of that . 


character were equipped with an 2utometie alarm system. 

The only consideration of any mement т connection with an 
outbreak of fire. if there exist any possibilities of extinguishing it, is 
time. The London County Council experience is that the propor- 
tion of serious fires to the total reported is only two or three per cent. 
Hundreds of outbreaks never reported et all, because taken at the 


earliest stage, contain the same possibilities of disaster as many а 


great burn-out, save only in this prime considera. 
tion of fime. 

There are several other points that аге desirable 
in an automatic alarm svstem besides (1) opera- 
tion at an early stage of fire; (2) operation һу 
agreed rise of temperature irrespective of the 
climatic conditions, and (3) operetion at agreed 
temperature no matter how slow the rise may be. 
These тау be classified further as: (4) Indication 
of the location of the fire; (5) give alarm when. 
ever required, e.g.. on premises end at fire station: 
(6) non-liabilitv to give false calls. There will 
also һе advantege in: (7) А reasonable large 
heating surface in the detector and it is verv 
important that (8) it be possible to carry out 
an effective test of the whole system under fire 
conditions. 

The author proceeds to describe characteristic 
practice] svstems of alarms, including the Mav- 
Otway automatic alarm, the Pearson automatic 
alarm and the Aero automatic alarm. 

Finally, he discusses various minor appli- 
ances for “first-aid.” such as water buckets. 
sand buckets, ashestos cloths, extinguishers, &c.. 
and concludes with a few remarks on the 
maintenance and practical use of appliances, 
emphasisng the importance of frequent inspec- 
tion of all zppliences and pericdicel tests of 
personne! and apparatus. 


ONLY. 
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SYNCHRONOUS AND ASYNCHRONOUS REACTANCE. 


BY J. REZELMAN. 
(Concluded from page 522.) 


Summary, —'This article deals with а four-pole turbo-alternator, the 
reactance of which is not constant, but depends upon the relative 
position of the rotor and stator coils. 
winding, formed by the brass wedges and brouze winding covers, is 
investigated for various conditions. 


ВЕАСТАМСЕ PER PHASE, SINGLE PHASE TWO PHASES IN 
SERIES, IN THE TRANSVERSE Position (Fig. 8). 


ed 


3 

Rotor : from Fig. 8 there are four brass wedges of the squirrel- 
cage which undergo induction per pole; 2,,—0:95 and 
Аз = 0°072, as with single-phase one phase only. 


Stator: q= 4, =; А = 2:05 and А, = 0:145. 


SE 
D 
= вав > Squirrel -cage 


rotor. g-4 


Fic. 8.—-TRANSVERSE POSITION. 


We thus find 


2:05 095 095.3 0:145 0:072 

— 9 а=" E TERN. ue ub Ti o 

Jua Lek x 03i 10 10 is 2 Eo lo ^ 10 
0:072 3\ 

-- X 
11 5/ 


=: ()'7 440. 
From the table above а, = 0:05 for q/Q = 2/3, 
a 4% 25 х 502 
Ra=2x хи X 
=0: 47w. 


81:2 
сәх 0:05, 


whence ie A 
1:02 x 


Fic. 9A.—SINGLE-PHASE, ONE PHASE 


WINDING OPEN. 


The effect of the squirrel-cage 
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The total reactance per phase is measured to be 1:640: there 
thus remains 1:64 — (0:744 4- 0°47) = 0°426 for the end connec- 
tions of the stator; the reactance single-phase one phase only 
(426 — 
оң = Г51 
produced by mutual induction, thus practically the same as. 
with the rotor out. 


is 028w, consequently there is an augmentation of 


€ open, stator phase 


Fic. 9p.—S 1NGLE.PHASE, ONE PHASE 
ONLY. 50 VOLTS, 25%, EXCITATION 
WINDING SHORT-ÜIRCUITED. 


25^,, EXCITATION 


20 VOLTS, 


The reactances per phase measured at freq 
phase two phases in series, are then: 

(a) With rotor removed, 1:120. 

(b) With rotor in the antagonistic position, 0°796w.. 

(c) With rotor in the transverse position, 1-640, 

When the rotor is slowly turned the reactances per phase 
will thus vary: 

1. In single-phase one phase only, between 0°82 and 1:76; 
mean value 1:29o. 

2. In single phase two phases in series, between 0:796 and. 
1:64; mean value 1:22. 

The average value as measured is : 


uency 25, sin gle- 


1. е=50; 1=46; совф=0`3, 
= › 48 _ . 
whence 161 05%, апд 
2, е=50; I=38; соѕ ф = 0:37, 
46:5 e 
whence 38 = "23w. 


It follows that the variation of the reactance between the 
maximum and minimum values is sensibly sinusoidal for two 
phases in series, but with one phase only the maximum value 
only occurs momentarily. 

On three-phase the measured values are: 
е=56; 1= 47; cos = 0:3, 

= 1-15. 

We can thus conclude that the reactance per phase when the 
rotor is slowly turned has the following values: 

Single-phase: one phase only, R,+}(R,—R,)=}R,+}R,, 
and single-phase, two phase in series, and for three phase 
В. + AR, = R,) =3R, +4R,. 

In addition, experiments have been carried out on the alter- 
nator when operating as an asynchronous motor fed by currerits 
at 25 frequency and constant voltage; the synchronous speed 
is then 750 revs. per minute. 

A. Excitation winding of rotor open. 

B. Excitation winding of rotor short eircuited. 


| whence 
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1. Зіхоге РнАЗЕ охе PHASE ONLY (Figs. 9a and 9B). 


The supply pressure was kept constant at 50 volts for various 


speeds from 0 to 1,200 revs. ; readings were taken of: 
The current absorbed by the stator. 
The watts absorbed by the stator, | 
The E.M.F. across one of the open stator phases. 


Further, in case A, the E.M.F. between rings of the open | 
circuited excitation winding, and in case B, the current circu- | 


lating in the short-circuited excitation winding. 


cos 


500 
Revs per min. ' 


Fig. 104.—SINGLE- PHASE, Two PHASES 
IN SERIES. 100 voLTs, 25%, EXCITATION 
WINDING OPEN. 


IN SERIES. 


Remarks.—The differences between the curves A and B are 
due to the different arranvement of the rotor: 

A. Incomplete squirrel-cage having appreciable resistance. 

В. Incomplete squirrel-cage having appreciable resistance + 
the single-phase excitation winding. 

In case A the retor has thus the greater resistance which 
results in a greater slip for the same current L; the power- 
factor (cos $) always has the higher values in A, the rotor 
winding being of a more polyphase nature. 

We note that in both cases there is a diminution in the cur- 
rent absorbed at half synchronous speed, as we have already 
established for a motor having a polyphase stator 
and single-phase rotor. Therefore in case А the 
incomplete squirrel-cage already acts partly as 
single-phase winding. 

It is to be remarked that with both A and 
B the current I, absorbed by the stator attains 


higher values at speeds above synchronism ; the 
|4 


90 | 
reactance thus falls to 55 091o in the place of 


1:050 when slowly turning. i-i hk: 1 
The voltage between the rotor rings is also 
smaller, which must be attributed to the com- 
pensation of a field of higher order. The 
maximum reactance at synchronism reaches the 


value of jp 2380; in А the E.M.F., between 
the excitation slip-rings (as well as the current 
fn case B) passes then through а minimum 
е.=17 volts, corresponding to the inverse 
rotating field. Forthe normal pressure of 3,800 
volts per phase е, reaches the high value of + 
1,300 volts; it 1s true that there is а squirrel К 
cage winding, but its resistance 1з very considerable. 


2. -SINGLE Prase, TWO PHases IN SERIES (Figs. 10a and 108). 


The supply pressure has been kept constant at’ 100 volts 
between the terminals of the two phases in series. The ratio 
E.M.F. across two phases in series | 


~- -Е.М.Е. across one phase | rods 
for speeds varying from 0 фо. 1,200 revs... ss. 


has also been determined 


—  —— 0 c 


Revs. per пал. 


Fic. 105.—SiNGLE-Puask,. Two Pruasks 
100 yours, 25 ^», EXCITATION 
WINDING SHORT-CUIRCUITED. 


on single-phase, phases 


In this case we can make the same remarks as for (1); the 
current absorbed above synchronism reaches а maximum of 
100 

-., =08 volts and 

5R 1:73 
the reactance is 1-21%; thus the reactance deviates but little 


48 amperes; the pressure per phase is then 


from the value ot 1°23» obtained with the rotor turning slowly. 
The marimum reactance at synchronism reaches the value 


50 | | 
= 3:220; at this moment the voltage between the excita- 


15:9 


tion slip-rings, as well as the current ¢,, passes 
through a minimum e,—23 volts, correspond- 
mg to the inverse rotating field. For the 
normal stator pressure of 6,600 volts between 
phases, e, reaches the high value of + 1,500 
volts. 


3. THREE РназЕ (Figs. 1А and 11в). 


The supply pressure has been kept constant 
at 100 volts between phases; the ratio 
volts between phases 


- has been given so аз to 

volts per phase 
show the manner in which it varies between 
the speeds of — 1,200 and + 1.200 revolutions 
per minute. It is interesting to note the 
variations in the E. M.F. between rotor rings 
in case А: it retains a constant value above 
4- 1,200 and below — 1.200 revs., ш addition, 
the current absorbed also attains а maximum 
value of + 55 amperes,but this is for a pressure 
of 67 volts ( -100: 1:49) per phase. Тһе 


—]22oe, that is to say, 


an w UO, 


corresponding reactance is then 
practically the same as when the rotor is slowly turned. 

The maximum reactance at synchronism reaches the value of 
o" 
105 

between 562? and 53w. 

With three-phase connection the voltage between the exci- 
tation slip-rings is zero at synchronism. 

In order to verify the measurements of light load currents 


-ir5o; we have caleulated—see back—that it should vary 


І 


Fic. Пл.—ТнвЕЕ-Рназк, 100 vorrs, 25 ^v, ЕхсітАТІОХ WINDING OPEN. 


at synchronism, the magnetisatiqn curve, E,,, and the short cif- 
cuit characteristic, Г, Науе been taken at 750 revs. -25 cycles 
per second (Fig. 12). NE | Е 
- For an excitation of 10 amperes: ME 
E, —310 volts between phases, апа . -— 


on single-phase, phase I only, mE [..=85 amperes;. 
gn | I and II in series, №. =51 amperes; 
1..=35'5 amperést 


. J ad 


on three-phase, in phase I, 
B 
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The corresponding reactances per phase are then: is to say, the reactance at synchronism on single-phase one 
A 196 170 196 ко phase only, and with two phases ўл series. 
BIE 85 =2'30%, gr = 333, and 45: —9 920, - On three-phase the light load current and the magnetising 


in place of | | | 50%, | current have the same value; in this case 10-5 amperes for 
| n 296 и Nous 58 volts per phase. According to our calcula- 
| tions, the reactance at synchronism will thus 

vary between | 


(Rsa +R, — 9:18 -- 0-44 — 5:620), and 
(Ra + R,,2 4:83 4-0:47 = 5:300), 


the mean value being R,—5 5o. 

The magnetising current single-phase for one 
phase only should then be 1:5 х 10-5 =15'75 
amperes for 58 volts per phase, and for single- 
phase, two phases in series 10:5 amperes, as with 
three-phase. (See previous article, “ Reactance 
of Asynchronous Motors.") 

The light load currents measured are 24-4 
amperes and 18 amperes respectively for the 
same pressure; the light load currents are thus, 


. 24-4 18 : 
respectively, i757! 55 and 1051 12 times 
the magnetising current. 


In order to calculate the light load currents 
Fic. 11в.—ТнвеЕ-РназЕ, 100 уотл$, 25, EXCITATION WINDING, SHort-CrecuiTED. on single-phase, we can refer to the pre- 

ceding developments.* We have found that 
found in the light load experiment (as an asynchronous motor | the single-phase reactance at light load has the value 


running at synchronism). (> m 
We see that below saturation the light load current and the | V2 ^. 2 J^" 
short circuit current have the same value if they correspond to 1. Single-phase one phase only : 
the same pressure. | " a 55 " Р 
For the experiment on short circuit, the excitation winding $9 9xl5 о 83%, an 
is closed ; for the light load test 16 1s thus necessary to refer to | 9 Single-phase two phases in series, 
the readings taken with the excitation winding closed, in order R. 55 
to have the same conditions of amortisation for the inverse E =- 275. 
rotating field. Nevertheless, the curves show that the difference Ж Ь 
is small; this results from the high frequency of the currents |. The inverse field rotates at the same speed as the rotor, but 
in'the opposite direction, its relative speed is thus double. The 
three-phase experiments have shown that under these condi- 
| ЕБ. SOR 
ААА VYAXAANS 


НИНА НН 
Mh: Senn НИ Е 
. EOAR EENE 
Дреа наа 
\ Ё 


р 
"o 


І 


Wy 


Fia. 13.—UNWOUND Котов. 


tions the reactance is the same as when the rotor is slowly 
turned (that is to say, the mean between the transverse and 
the antagonistic), thus: 


1. ^79 ^3 = 0:525. 
| ^R. 128 , 
2. P= =0:6150 
Fro. 12.—MaoNETISATION AND SHORT-CIRCUIT. CURVES AT 750 R.P.M , 254. The total reactances are thus calculated as: 
| .. № f. LL 1:83--0:525 = 2°355u, and 
induced in the rotor by the inverse field; this frequency is 2. . 215--0:615 —3:365o, 


double that of the supply and the ohmic resistance of the rotor whenoe the light load currente: 


has thus little effect. he Sc 58 — LG in vlace of | | 
The condition of equivalence between the light load and the P in place of 24 amperes measured, and 


ghort circuit currents is thus entirely fulfilled.* | 17°25 i 
It is still left for us to calculate the light load current, that ^ 5365 ре шелше. 
- | We thus see that there are no great difficulties in the deter- 


* Bee treatise on * Les Alternatures Mono et Polyphasés." Gauthiers · 


Villars, 1905. * Taz ELEUTRICIAN, Sept. 28th and Oct. 5th, 1911. 
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mination of the reactance of an alternator with smooth rotor, 
of which the iron is composed of J mm. stampings. 

The three phase reactance per phase with rotor out has been 
found to be 1:120 and with the rotor slowly turning 1:15: for 
this four-pole machine the reactance with and without rotor is 
thus sensibly the same. This is not the case with a two-pole 
machine; the reactance of a stator winding with rotor in posi- 
tion may be inferior to that with the rotor out by 10 per cent. 
with single one phase only, and by 20 percent. with two phases 
Jn series. 


Tia. 14.—WcvND Вотоз. 


The following experiments have also been carried out upon 


the rotor of our alternator :— 
The impedance of the excitation winding has been measured 


at 50 cycles per second : 
1. Without stator—-that is rotor only. 
2. Rotor in position (stator winding open). 


pma ж Кге- | Гаре. | Reac- Ohmic 
Pressure.| ront, РЕ quency. | Cong: | dance. tance. resis. 
1. 261 | 6 66. 50 | 0°445 | 455 390 04 
2. 294 , 6 1,084 | 50 | 0:610 49:0 58:7 0:4 


For this machine the reactance of the excitation rotor wind- 
ing with and without stator thus has the same value; this 18 
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due to the brass wedges forming а squirrel-cage winding with 
the bronze end caps. Figs. 12, 14, & 15, show Ше rotor in 


various stages of manufacture 
We will consider salient-pole machines in a later article. 


COLOUR DISCRIMINATION BY ARTIFICIAL LIGHT. * 


BY T. E. RITCHIE. 


There are few users of artificial light who have not, from time to 
time, experienced the difficulty arising from the unpleasant changes 
in the appearance of coloured objects when viewed by any of the 
majority of the artificial illuminants commonly in use. Whilst it 
has long been recognised that colour-matching can be successfully 
carried out by the aid of special lamps, provided with suitable filter 
screens, such as, for instance, a colour-matching arc lamp, little has 
been known as to the nature and extent of the changes in appearance 
brought about in objects of any given colour by any given illuminant, 
or as to which of the many artificial lights available’ would, in this 
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respect, most satisfactorily comply with the particular requirements 
of the user. 

The subject is of peculiar interest end importance, quite apart from 
the actual matching of colours, which is now usually carricd out—at 
all events when required at times when daylight is not aveilable—in 
а smal] room or compartment set apart for the purpose, and illumi- 
nated by e special colour-matching lamp provided with e filter screen 
of the type previously referred to, апа is much more widespread in its 
application than might at first be supposed. This is due to the fact 
thet the ultimate appeal of all such articles es the beautiful present- 
day fabrics, carpets, wall-papers, pottery, &c., is attributable to a 
реси лг chain of physiologica! and psychological events which, whilst 
fully recognised, cannot be altogether explained. The average pur- 
chaser, too, selects an article as the result of his mental attitude at the 
moment quite as muchas by his power of ena!vsis and discrimination, 
The question of the most suiteble artificial light, not only for the 
manufacture, but also for the genera! illumination of displays, of such 
goods becomes, therefore, of paramount importance to their makers 
and vendors. 

These considerations, coupled with the difficulty of setisfactorily 
demonstrating such changes in appearence аз are known to be brought 
e bout, have led to a further cereful investigation of the subject by the 
author, with the object of determining whether, by the adoption of 
the improved methods and 2ppliences now available, such changes 
could not be recorded photographically with the requisite accurecy, 
and subsequently reproduced. 

Preliminary experiments of 2n extensive character, which covered, 
amongst other methods, the employment of various processes of 
colour photography and the making of а considerable number of 
exposures, elicited the fact that, for the purposes in view, & mono- 
chromatic rendering would be likely to prove more eccurate in the 
results obtained, as well s more convenient for reproduction, and, 
this being so, the use of the Wratten panchromatic plate, which is, аз 
is known, sensitive to the rays of the whole of the visible spectrum, in 
conjunction with the Wratten K3 filter, which cuts out the ultra- 
violet rays and reduces the effect of the violet and blue rays to an 
extent proportional to the sensibility to such of the plate, was, after 
further trials, finally decided upon аз affording the most perfect 
meens of securing in the desired monochromatic form a truly accurate 
representation of the coloured objects selected for the purpose of the 
tests in their correct tone values as seen bv the eye. 

The experiments, which consisted in the photographing of a number 
of coloured ribbons, firstly by daylight and subsequently by the light 
of different artificial illuminants, and the recording of the visual 
changes noticed in the appearance of such end of other coloured 
objects, when viewed under the different lights, were carried out in à 
room measuring 16 ft. 6 in. long, 10 ft. 6 in. wide and 9 ft. 6 in. from 
Hoor to ceiling. The wells on three sides were, with the exception of 
the two narrow doorways, fitted to a height of 7 ft. 6 in. from tho 
floor with partitioned shelves containing correspondence filed in 
medium green covers. The average daylight illumination, measured 
vertically on the shelves, wes 4:64 foot-candles, and the average 
surface brightness 1-4 foot-candles. The fourth side was almost 
entirely occupied by the window, which was provided with a light- 
tight shutter for the purpose of excluding the davlight when required, 
end, for use in the daylight exposures, shading blinds for the purpose 
of varying the intensity of the lighting in the manner usually adopted 
in photographie studios. The frieze above the shelves and also the 
ceiling were whitewashed, and presented a good diffusing surface, and 
the position of the easel containing the ribbons, which were suitably 
mounted for the purpose, and the camera by which the photographs 
were taken (neither of which were moved during the whole series of 
exposures), were as shown in the diagram, and results of the experi- 
ments are given in Table I. 

The exposures were in each case so proportioned that, ignoring 
altogether the colour of the incident light, and assuming I to represent 
the intensity of the mean illumination in foot-candles and E the time 
of exposure in minutes, I x E=K, the latter symbol representing & 
constant, equivalent to the product of the intensity in foot-candles of 
the mean illumination on the ribbons when photographed by day- 
light. multiplied by the time of exposure in minutes, found by an 
accurately graded series of test exposures to give the most perfect 
rendering of the whole range of colours. | 

Table II. shows the results of tho testa made by this method. using 
various types of illuminant. It should be noted that both the incan- 
descent lamps and the gas mantles used were new. the former being put 
into use for the first time upon the occasion of the testa and exposure, 
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when first ignited. but which disappears after к 
there is little dou bt but that the colour distortions produced by their 
light would tend to become more pronounced with age. The mercury 
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Table II.— Changes in the appearance of coloured objccts under 
different liyhta. 
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vapour lemp wes, it is also only feir to state, included emongst the 
lights deelt with, not in view of any claims by its monufacturers zs to 
its suitability for use in precesses requiring colour discrimination, but 
merely for the purpose of indicating the extreme extent to which 
colours are changed by e light possessing in itself, perhaps, the nearest 
zpproach to a monochromatic spectrum of any yet available. 

This table shows at 2 glonce the direction in end, to some degree, 
the extent to which cach of the illuminents considered meets. or fails 
to meet, as tho cese may be, the practice! requirements, not only of 
»rtists, designers ond those engaged in the drapery, textile, printing 
and furnishing trades, but 2!so of those requiring artificial light for 
such diverse purposes as the tinting end printing of wall-papers, three- 
colour process work, lithographic printing in colours, and the printing 
of tin for the menufacture of the multiferious coloured boxes and 
canisters now 80 extensively used. The lighting of florists' shops, the 
manufecture of p2ints and distemper, the painting of china and pot- 
tery, the grading of sugar and starch, the selection of tobacco leaf for 
the wrapping of cigers, the manufacture of stained gless, the grading 
of diamonds and other precious stones, end the matching of artificial 
teeth. It e!«0 makes manifest the fact that the inability to secure a 
really satisfactory, steady, uniform and sufficiently colour-true light, 
capable of being maintained at a constant intensity for an unlimited 
period, cannot longer be legitimately put forward as an excuse for 


confining classes for the teaching of oil and water-colour painting, 
designing, &c., to the hours of daylight, or keeping art galleries and 
museums containing expensive collections closed after sunset, and 
incidentally proves that failing the use of a colour-true artificial light, 
the decoration of room is, 28 regards its effects, directly dependent 
upon the character of the light used for their illumination, and em- 
phasises the need for that closer co-operation between the decorative 
craftsman end the illuminating engineer which the author has ргс- 
viouslv* advocated. The results may also prove of considerable 
value to those interested in the photographing of interiors by artificis] 
light, end will probably go far towards explaining many of tho 
apparent mysteries 80 frequently met with in this connection. 

No attempt hes been made in the compilation of these notes to deal 
with the subject in an ultra-scientific or mathematica! manner, the 
simplest possible language. and a more or less popular method of 
treatment,- having, on the contrary, been deliberately selected as 
likely to render such benefits 2s may accrue from the work carried out 
available to the greatest possible number of actual light users, nor is 
it suggested, further confirmatory experiments being still in progress, 
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that. owing to the exigences of modern dyeing, colours generally 
similar to those dealt with, but differing therefrom in the particuler 
manner in which they have been produced, would, under similer 
treatment, of necessity. give identical results, although generally they 
wou!d, it is thought, be found so to 45. The problem is cap2ble of 
being deelt with in g veriety of weys. T he reletive luminosities 
might be compared by examining the objects under the different 
lights, end determining the veriation in the percentege of light re- 
flected. The reflected light might be examined spectroscopically end 
possibly spaetregrephs obtained (2 method which the author is Just 
commencing); or it may, es colour photography is improved, be 
found possible by its means to record in colour, with sufficient accu- 
racy. the ectual changes in the appearence of the objects. Any or all 
of these methods would prove most interesting. end it is hoped that 
the results so far obteined from the experiments described mey not 
only lead to an interesting end profitable discussion upon this occa- 
sion, but may stimulate others to further end more ambitious efforts, 
to the mutual advantage of 21 concerned. 
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A NEW PROCESS FOR INSULATING THE COILS OF 
| HIGH-TENSION MACHINES.* 


ЗУ К. PERLEWITZ. 


Of late years breakdowns have been noted in high-tension coils, 
which have been traced to supposed chemical causes. Fleming and 
Johnson stated that such breakdowns had been noted by almost all 
Continental makers. Highfield 2150 noticed it on a two-phase 
machine for 10,000 volts, one branch of each phase being earthed. 
The insulation of the conductors, which were drawn through micanite 
tubes, consisted of linen, impregnated with shellac. It was found 
that the windings had rotted on the earthed sides, and that a green 
deposit had been left on the copper. Chemical analysis showed the 
presence of nitrates and sulphates, which were supposed to be due to 
the presence of ozone and nitrous oxides, and indirectly to the 
presence of static discharges in the air spaces of the coils. Indeed. 
investigation has shown that the presence of air spaces in the coils is 
necessary for the production of any of these chemical reactions ; here 
the formation of ozone and nitrous oxides takes place. These may 
attack the insulation directly. which mostly consists of an impreg- 
nation of linseed oil or resinous gums ; or a state of so-called super- 
oxidation of the impregnating varnish may be caused, which makes 
it of a brittle nature and naturally affects its insulating properties. 
The use of strip copper instead of wire has been recommended as 
being less likely to allow of the formation of air spaces. This is best 
done after the manner shown in Fig. 1, which shows a series of con- 
ductors, arranged one above the other. A good arrangement is to 
separate the layers of tlic conductors in a slot by pieces of mica, or 
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by any other insuleting substance thet is not likely to be attacked 
chemically, and to fill out eny remaining spaces inside the tube by 
pouring in compound. 

A new plan which has been carefully claborated in its various 
deteils ів one which is due to the firm of Emil Haefely in Basle. It 
has long since been used in must countries, but seems to have escaped 
notice in the technical journsls, and a short description is therefore 
likely to be of interest. The main idea of the process is comoletely 
to exclude zir spaces, end so to shape the conductors that they lie 
compz^tly in the slot. which is of precisely the same shape as the 
layer of insulation on the conductors. The outside layer of insulation 
із made of so-called micarta-folium. This substance consists of a 
carefully chosen paper with fine fibres, the paper being about 0:0$mm. 
thick, to which a thin sheet of mica is caused to adhere, 0:08 mm. 
thick, the adhesive being a shellac of а special kind. The micarta- 
folium is prepared in widths of 1 m.. and in lengths of 100 to 200 m. 
and can be turned out in such a form that anything of the nature of 
stray particles would instantly bo detected and removed. The 
method of insulating a coil із very simole. Let us take as an example 
a coil made up of copper wire of round section, as shown in Fig. 2. 
Heated compound is first introduced between the layers. and this 
fills out the spaces between the conductors themselves. The coil is 
now wound round with a covering of cotton material, and outside 
this with several turns of micarta-folium, which is supplied for this 
purpose in lengths of 1 m.. and of a breadth corresponding to the 
breadth of the coil in question, reven or eight layers of this шепа 
making up about 1 mm. of thickness of insulation. The coil, so 
prepared, is then put in a special ironing machine in which the 
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micarta-folium is treated with hot irons under a suitable pressure. 
The whole coil with its contents is in this way evenly heated. and tlie 
lavers of the micarta-folium. which originally lie quite loosely on one 
another, are now matted together into а solid layer. This process 
takes 10 to 30 minutes, and the coil is then placed in a press. and is 
moulded to the exact shape of the slot. and allowed to cool. On 
removal from the press the layers of micarta-folium are found to have 
become consolidated into à compact mass, firmly adhering to the 
mass of the coil. In cases where the coil is wound out of strip copper. 
as shown in Fig. l. the layers can be separated by micarta-folium. 
which takes the place of most of the compound. and it is then merely 
necessary to wind on the outer lavers. as in the case described above. 

A description is given in the original article of the ironing and 
pressing machines, specially designed by the makers for this class of 
work. In the ironing process the coil is held in clamps. and treated 
with rotating irons, which are heated in a gas furnace and then in- 
serted in suitable frameworks on the machine. It seems that the 
michinery із made in various sizes; 8 mo machines will take coils 
up to 2:5 m. long. others take them up to 1 m.. while a smaller size is 
also mentioned, taking coils up to a length of 600 mm.. which can be 
suitably arranged on any ordinary work bench. The presses are also 
arranged for coils of the same size. Breakdown tests on these coils 
have shown that 65.000 to 70.000 volts are required to pierce a wall- 
thickness of 3 mm. 1 the coil is composed of separate wires and cables, 
If the winding consists of a massive piece of copper strip of equal 
sectional area the voltage required would be between 80,00) and 
85,000, 


Electric Discharges.— Mr. J. C. Hubbard contributed to the 
^ Physical Review " a few months ago an article entiiled 
" Spark Length, Potential and Frequency of Oscillation : the 
‘lag effect? in Electric Discharge.” This Paper presents a 
study of thè relation between spark length. potential and 
frequency for oscillating potentials having frequencies from 
4,000 to 18,000 per second, and for spark lengths ranging from 
0-005 to 0-0005 cm. The potentials are produced by inter- 
rupting a known initial current in a circuit containing induc- 
tance and capacity. The interruption is made in such a 
manner that no spark is produced at the break, thus giving 
definite values of potential at the electrodes of an auxiliary 
spark gap. The effect of different amplitudes and frequencies 
of potential upon the spark constants а and b in the equation 
V=ar+h, where V is the steady potential and r the spark 
length, is studied. The experiments refer to air at atmo- 
spheric pressure. Evidence is presented. showing that. the 
discharge produced by а train of oscillations begins near the 
time of the first maximum of potential. (control. experi- 
ments, &с.). It is found that the spark lengths are linearly 
related to the strength of the initial current, the inductance and 
capacity in the circuit remaining the same ; t.e., the spark con- 
stants in the equation У = arb are independent of the amph- 
tude alone of the oscillating potential. It is also found that 
the spark constants vary with the frequency. The constant 
ain the equation is, within the limits of the experiments, а 
rapidly increasing linear function of the frequency. When the 
frequencv 13 zero, that 15, for steady potentials. the value of a 
reduces to its normal value, which for these short sparks is 
about 6:5 x 10'volts/em. Аға frequency of 4.000, for instance, 
the value of a is nearly three times normal. This statement 
means that for an oscillating potential of this frequency the 
maximum potential of an oscillation necessary to produce a 
spark must be about three times as great as the sparking value 
of the steady potential, and во on. The value of b is practically 
the same as for steady potentials, ?.e., about 350 volts, except 
that there is a slight tendency to increase with the frequency. 
The author concludes finally that the lag effect of the electric 
spark depends upon at least two independent factors: (1) 
Upon the amount;of ionisation initially present in the spark gap. 
This factor is of an accidental nature and is subject to regula- 
tion and control. (2) The lag effect depends also upon some 
process which takes place in the gas and which takes time for 
its completion, such that the shorter the time the greater is the 
necessary sparking potential. The latter factor will probably 
be found to depend upon the nature and condition of the gas 
(pressure, &c.). These facts accord in a general way with the 
theory of the spark discharge as developed by Sir J. J. Thomson. 
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The first of the valuable series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings of 
the United Kingdom for Lighting, Power and Traction was published 
(gratis) with the issue of “Тһе Electrician ” for January 5. This 
Supplement (Table III.) dealt with Electric Power Companies. 
Tables IV., V. and VL, dealing with Electric Tramway and Railway 
Undertakings of the United Kingdom, were published (gratis) with 
the last issue. Table I., Electricity Undertakings with no Tram- 
way Load, will be published on January 26; and Table Ia., 
Electricity Undertakings taking Supply “т Bulk," and Table IL, 
Electricity Undertakings with both Lighting and Traction Load, 
on February 2. These will be followed, on February 9, by a complete 
Alphabetical Index to Tables I. to VI. ; and the series will be completed 
by the publication with а later issue of Tables VII. and УШ., dealing 
with Electricity Works, Tramways and Railways in the Colonies and 
some places abroad. 
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In our Leading Article a fortnight ago on the ever ts of the 
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advantages of gas and decrying everything electrical, and 
vice versa, We offer, as а solution of the problem, the 
following :—Take a referendum of the managers of theatres, 
music halls, picturc palaces, concert rooms, hotels and high- 
class town houses, and ascertain how many of these buildings 
are lighted electrically and how many by gas. With the 
result before him, let the inquirer ask himself this question : 
Whv, if gas is superior for all purposes, as we are led to sup- 
pose, is the theatre manager and the hotel keeper so easily 
converted to the adoption of electricity ? 

The past vear has been notable for examples of the 
application of modern methods to theatre lighting bv elec- 
tricity. The new London Opera House in Kingsway is a 
case in point. Here concealed lighting is verv effectively 
employed. At the Palladium, near Oxford-circus, and the 
Victoria Palace, at Victoria, electric lighting has been intro- 
duced with good effect. Other large buildings that have 
been opened durirg the vear where electricity has been 
utilised for illumination. ventilation and many other pur- 
poses, are the Royal Automobile Club, in Pall-mall, and 
Messrs. Whitcley’s great premises at Westbourne Grove. 
These are all metropolitan buildings, and the provincial 
cities have a similar story to tell in regard to theatres, 
public buildings, works and office premises, &c. 

Board of Trade inspectors have on several occasions 
recently taken up a strong attitude in regard to the danger 
of gas lighting in trains. An interesting corollary to this 
official attitude was Mr. Rocer Т. міти’ Paper before the 
Institution of Civil Engineers. In this the author described 
a method of lighting which, from the economic standpoint, 
avercomes some of the existing difficulties. 

The Electrical Exhibition at Olympia was made the 
opportunity for introducing a drawn-wire 200-volt 16 c.p. 
Osram lamp and fora general reduction. in the price of 
metal filament lamps. The Exhibition was made addi- 
tionally interesting as marking a stage in the commercial 
development of the metal lamp as compared with its 
position at the previous Olympia Exhibition in 1905. It 
was now shown to be a marketable and widely used article 
instead of being little more than a laboratory curiosity. 

Scientific illumination has made excellent progress during 
the vear. The conditions essential to the best results in 
schools, art schools, libraries, factories and other buildings 
requiring special treatment have been discussed, and recog- 
nition is general of the importance of a suitable planning 
for interior lighting of such structures. Our columns have 
recently contained technical particulars of the use of con- 
densers in series with lamps, each lamp being controlled by 
а switch placed in series or in parallel with it. In this way 
low-voltage lamps, with all the advantages they possess, 
may be uscd on high-voltage circuits. 

Another item of interest in lighting matters is the offer of 
a prize for an efficient miner's clectric lamp. И has been 
long recognised that the Davy lamp is but a makeshift, and 
that adequate portable electrical apparatus for use in mining 
operations below ground should now be available. Appa- 
ratus that may possibly fulfil the conditior s, and which is at 
any rate of more than academic interest, is the primary 
battery invented by Mr. SrEPHAN Вехко, of Budapest, 


and described in Tug ErgcTnICIAN (Vol. LXVIT., р. 209). 
This battery provides sufficient current for a lamp at a cheap 
rate, and can be supervised by an inexperienced person. 

Of general interest to electrical engineers is the growing 
tendency towards international co-operation in electro- 
technical matters, as evidence of which was the meeting of 
the International Electrotechnical Commission at Turin in 
September last, at which important decisions were reached ; 
these were discussed in detail at the time in our columns. 
Not the least important decision arrived at is that the LEC, 
is to undertake the organisation of future electrotechnical 
congresses, and, in fact, be the world’s parliament of elec- 
tricians, to which all electrotechnical problems capable of 
An international 
congress was also held at Turin at which certain resolutions 
were adcpted, more particularly in reference to legislation, 
Ши таног. and education. 


international solution will be referred. 


In Submarine Telegraphy steady progress has been made 
both at home and abroad. At the Imperial Conference held 
in London in July the PosrMAsTER-GENERAL foreshadowed a 
reduction (now in force) of cable rates for Press and deferred 
messages, by arrangement with British and American cable 
companies, The arrangement has since been adopted also by 
the German cable companies to apply wherever their cables 
carry messages to the same destinations as those of the 
A new submarine cable 
from Gibraltar to Malta and Alexandria is about to be laid for 
the Eastern Telegraph Co., and the Pacific Cable Board 
has received authority for an extension to New Zealand. 

Ап important event of the vear has been the merging of 
the interests of the Anglo-Amcrican Telegraph Co. and the 
Direct United States Cable Со. with those of the Western 
Union Telegraph Co. Our readers will have followed the 
progress of these lengthy negotiations with interest. Certain 


British and American companies. 


rumours regarding the purchase of the U.S.A. land lines bv 
the U.S.A. Government gained eredence during the vear. 

Several important extensions to submarine cable routes 
have been made, the French Government having been 
particularly busy completing its Colonial connections in 
Africa. The German Emden-Teneriffe-Mourovia-Pernam- 
buco cable, а total length of 10,740 km., was opened. for 
traffic on March 29th. А cable from Trieste to Alexandria 
has also been projected by the Austrian. Felten & Guil- 
leaume Со. The Associated Eastern Companies laid no new 
cables during 1911, but considerable lengths of many of the 
older sections were renewed. 

The chief Radio-Telegraphic events of the vear were the 
Marconi lawsuit, referred to more fully below, aud the 
declaration by tbe PosrwasTER-GENERAL before the 
Imperial Conference in Julv that it was the irtention of the 
Government to devote its attention to an Empire scheme of 
wireless telegraphie communication. 
that substantial progress has been made both in the distance 
covered and in improvement of both transmitting and 
receiving apparatus, In this connection mention may be 
made of the articles that have appeared in THE ELECTRICIAN 
dealing with the development of the apparatus of the 
Telefunken system and with the difficulties that had to be 
overcome in establishing wireless telegraph stations in the 
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Amazon region of South America. Wireless telegraphy has 
proved even more useful in 1911 than in former years 
as an indirect means of saving life at sea. The rapid manner 
in which help was brought to the P. & О. liner “ Delhi " off 
the dangerous Cape Spartel (Morocco), among the passen- 
gers being the Princess Roya and the Duke or FIFE and 
their children, is but one 1911 example of the immense aid 
rendered in mitigating the dangers of the deep. The year 
1912 has started well in this respect. 


In the Telephone world matters have during the year 
been somewhat stagnant, owing to the impending transfer 
of the National Telephone Co.’s system to the Post Office. 
Considerable opposition to the transfer to the Post Office 
arose, a strong agitation in favour of the establishment of an 
independent Telephone Authority being started. This agita- 
tion, however, had no effect, and on December 31st the whole 
of the National Company's business was taken over by the 
Post Office, and the transfer became an accomplished fact, 
for good or ill. There are still many who consider that we 
have “ taken a plunge " in matters telephonic. Though the 
licence of the Hull Corporation expired on December 31, 
the municipal undertaking has not yet been taken over bv 
the Post Office. Apart from Hull the only independent 
telephone system now remaining is that of the Portsmouth 
Corporation, whose licence expires in 1926, and the 
system owned by the States of Guernsey. 


International telephonic communication has been ex- 
tended by putting into service the new “ loaded " submarine 
cable between Dover and Calais. It is now possible, by this 
means, to speak from Aberdeen to Paris, while similar com- 
munication is also available from a large number of provin- 
cial towns not lving directly on the main trunk routes. At 
the beginning of 1912 it was announced that ** through ” tele- 
phonic communication had been established between Paris 
and Madrid. In the United States telephonic communica- 
tion was established for the first time between New York and 
Denver, a distance of about 2,000 miles. 


For electrical engineers the most interesting feature of the 
past vear's Legal decisions was the scries of important judg- 
ments in patent cases. In tho first place Mr. Justice 
PARKER delivered a very elaborate and lucid judgment, in 
which he upheld the famous Marconi wireless telegraph 
patent (No. 7,777 of 1900), and granted an injunction 
against the British Radio-Telegeaph & Telsphone Co. from 
infringing the patent. Another cqually interesting decision 
was given by th» same judge on the petition for the prolonga- 
tion of Sir ОмуЕв LopaE's patent 11,575 of 1897 for 
“ Improvements in Syntonised Telegraphy without wires." 
The Judge held that a good case had been made out by the 
petitioners, and prolonged certain of the claims in the 
original patent for another seven years, subject to certain 
conditions as to the grant of licences upon reasonable terms. 
We werc pleased to see the merit of Sir ОмуЕв Lopcx’s 
patent thus recognised, especially as there was evidence that 
the patentec had not reaped that pecuniary reward to which 
every inventor is entitled. In the next place both arc and 
metal filament lamp patents were before the courts. The 
Bremer arc lamp patent (18,786 of 1902) was again chal- 


lenged in the action brought by the British Westinghouse 
Co. against the Electrical Co., but Mr. Justice SWINFEN 
Eapy upheld the validity of the patent. There was some 
preliminary skirmishing as to metal filament lamp patents 
in the unsuccessful action for threats brought by the “ Z ” 
Electric Lamp Mfg. Co. against the Osram Lamp Works, 


but the matter will come before the courts again in another 


form very shortly, and no doubt the result will be to remove 
the present suspense from the electric lamp industry. А 
question as to the use of trade names cropped up in the 
action brought by the British Thomson-Houston Co. against 
T. Г. Scott & Co., and Mr. Justice SWINFEN Eapy granted an 
injunction against the use by the defendants of the word 
“ Marsa " in connection with lamps, as being too like that 
of " Mazda." In March the Court of Appeal reversed the 
judgment of Mr. Justice RIDLEY and the verdict of the jury 
for plaintiffs in the action brought by Messrs. W. Griffiths 
and B. H. Bedell against Sir Jonn Benn for damages for 
libel and slander, as the Court held that the words written 
and spoken of plaintiffs did not cast a personal imputation 
on plaintiffs’ character, and were only defamatory of the 
“ G. B." system of traction, of which plaintiffs were the 
owners. This decision may be law, but many engineers do 
not think it common sense. Аз the question of trade libels 
is very important we are glad that plaintiffs decided to 
appeal to the House of Lords, and we shall probably Вауе an 
authoritative judgment on a matter of great public impor- 
tance. Many commercial actions came before the courts, 
but in two cases very large sums as well as important legal 
principles were involved. The British Westinghouse Co. 
unsuccessfully endeavoured to vary the award of the arbi- 
trator as to the damages for their failure to supply turbines 
for the Lot’s-road generating. station which would satisfy 
the terms of the specification. Parsons turbines were sub- 
stituted for Westinghouse machines and, owing to the higher 
efficiency of the Parsons turbines, this substitution had the 
effect of conferring a great benefit upon the Underground 
Electric Railways Co. of London. Therefore, № was con- 
t2nded that the measure of damages should be only the addi- 
tional cost thrown upon the Underground Company by 
running the Westinghouse and substituting the Parsons 
machines. This contention was not, however, upheld, but 
an appeal has been entered, and so the case is still sub judice. 
In the action brought in the Scottish courts by Johannes- 
burg Council against Messrs. D. Stewart & Co. (and their 
guarantors) for damages for brcach of contract in connection 
with the supply of gas plant for generating electricity, the 
judge found for plaintiffs, and gave judgment in October for 
£225,043 against Messrs. Stewart and for £115,134 against 
the guarantors. The Railway and Canal Commission were 
occupied for quite a long time in determining the meaning 
of certain terms in the agreement between the National 
Telephone Co. and the PoSTMASTER-GENERAL as to the 
purchase of the Company's undertaking. After going to the 
Court of Appeal the parties arrived at a compromise, but it 
is possible that the Commission may yet be called upon to 
determine the price to be paid to the Company for its under- 
taking. There wcre several interesting assessment appeals. 
Glasgow Corporation failed in their claim to have their tram- 
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way undertaking rated at one-fourth of the assessable value, | voltage per turn or the practice of the other designers who 


under sec. 211 of the Public Health Act, 1875. The Metro- 


politan Electric Tramways (Ltd.) raised а similar point in 


their appeal against the assessment of the:r lines in Totten- 
ham, but this case has not yet been decided. · Тһе Metro- 
politan Electric Supply Co. obtained a considerable reduc- 
tion of the net assessable value as a result of ar appeal to the 
Middlesex Sessions. The Mines and Factory inspectors 
have been unusually active in enforcing compliance with the 
Regulations of the Home Office ir regard to the use of 
electricity in minos and factories. No exception can be taken 
to the enforcement of reasonable rules for the safety of the 


workers, but in two or three cases there was evidence of | 


excessive zeal on the part of the officials concerned, and the 
summonses were either withdrawn or dismissed. 


. REVIEWS. 


allow а very much higher voltage. Meanwhile—that is, until 
he has gained experience for himself—the reader might use the 
curves of Fig. 9. If we look at this figure we find that for a 
100 kw. transformer 7 volts per turn should be allowed. Now 
what is the reader to do if he wants to design a transformer 
with that “ reasonable approach to definiteness " which the 
‘author aims at ? Is he to use a winding giving 2-4 volts per 
.turn as prescribed by Fig. 8, or is he to go up to 7 volts per turn 
as prescribed in Fig. 9? This example shows the futility of 
trying to design by rule-of-thumb. “ Volts per turn " is not a 
‚ scientific basis of any transformer design. This quantity must 
necessarily vary widely in different sizes. For a very large 
transformer the author himself gives 65 volts per turn as 
common practice. 
The factors which really determine the design are inductive 
drop and heating, or rather the efficacy of the arrangements 
made to limit heating. The latter are to a very modest extent 
considered in the discussion of the permissible induction which 
will be found on pages 40 and 41; but they are neglected in 
the discussion on permissible current density’ which is sum- 
marised in a table on page 55. The 20 kw. transformer, as 
designed by the use of these various tables and rules, is shown 


(Copies of the undermentioned worka can be had from Так ELECTRICIAN Offices, post | on page 82. The cores are in relation to their width rather 


free, on receipt of published price, adding 3d, for books published under 2s, Add 
10 per cent. for abroad or for foreign books.) 
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The Design of Static Transformers. By H. M.Honanr. (London, 
1911: Constable & Co.) Рр. ху. +174. 6s. net. 


The title of this book of 174 pages and 101 illustrations is 
rather wider than the contents justify. А more correct title 
would have been “ How to Design a 20-kw. Transformer by 
Rule-of-Thumb," for more than half the space is taken up with 
the discussion of this particular design or with arguments 
tackcd on to it. There 18 also a preface of 11 pages which has 
only a very slight connection with that mental process which 
engineers generally understand by the term designing. After 
a few general remarks on the work done in the early days by 
electrical engineers we are told how in 1889 the author had to 
test transformers ‘ under the torrid blaze of a bank of lamps 
which constituted the load," and how later on he studied 
Kwing’s Writings on Magnetic Induction in Iron and Other 
Metals" ; and later on became acquainted with the pheno- 
menon of Ageing, encountered and overcame difficulties in 
wattmeter measurements and studied vector diagrams. All 
this might be interesting enough as personal reminiscences, 
but it has nothing to do with the design of transformers. That 
his book can hardly be called a treatise on design seems to have 
been felt by the author himself, for towards the end of this 
preface he says: “ The present treatise should be regarded as 
merely an introduction to the practical designing of trans- 
formers, and the reader should realise that there are many 
matters of great importance which have not been included." 
After giving a list of these omissions, the author proceeds to 
explain that he has confined the discussion to those points on 
which “a reasonable approach to definite designing methods 
is practicable." Since such questions as the predetermination 
of the inductive drop, the mechanical stresses in the coils, the 
insulation for high voltage, mesh or star connection, and the 
provision of special cooling arrangements, are all omitted, it 
seems that the author classes them under those things as to 
which a “ reasonable approach to definite designing methods ” 
Is not practicable. 

Most readers will look upon those designing methods which 
the author uses as more or less of the rule-of-thumb variety. 
Take, for instance, the “volts per turn" which is the starting 
point in the author's method of designing. In Fig. 8 we find 
curves for this quantity as a function of the output. The 
curves are given for frequencies of 25 and 50, but it requires a 
magnifying glass to detect а difference. In this figure it is 
shown that in а 100 kw. transformer we should design for 2:4 
volts per turn. Iu discussing this subject, on page 29 we are 
told that Fig. 8 represents the author's practice, but that other 
designers allow а very much greater voltage per turn, and that 
each designer must, as he gains experience, settle for himself 
whether he will follow the author's tendency of а moderate 


longer than is usual in English practice, and thus we get very 
long and narrow cooling channels between core and inner 
bobbin, which can hardly be considered good practice as regards 
cooling. 

The drop of this transformer is discussed in a following 
chapter, but we are not told how to predetermine it from the 
design ; all we are told is that for a 20 kw. transformer it may 
be taken at such and such a percentage. Heating is treated in 
the next chapter. Here again we find no general theory, but а 
good deal of information in tables and curves respecting the 
heating of certain transformers. It is not very obvious how 
the reader is to utilise this information. if he wishes to prede- 
termine the temperature rise of any transformer he has designed. 
The last chapter deals with transformer cases and tanks. There 
is no index. СТЗВЕЕТ КАРР. 
Notions Générales sur la Télégraphie sans Fil et la Télé- 


phonle sans Fil Ву К. де УлгввегиЕ. 4th Edition. (Paris; 
a Lumière, Electrique.) Рр. ІП. + 484. 12. 


The title chosen by the author for his book is a good one 
and properly describes its contents. It must not be inferred, 
however, that the book lacks detail. Its descriptions of appa- 
ratus are clear and sufficiently complete to enable the reader 
to obtain a grasp of the principles of action and a correct idea 
of the essential details, and the explanations of theory are 
lucid and comprehensive. The first part of the book is taken 
up with a non-mathematical statement of the theory of the 
production and radiation of electric waves, commencing with 
the most elementary notions on electric and magnetic induc- 
tion, and on the production of currents. The second part is 
devoted to radio-telegraphy and the third to radio-telephony. 
In these we have a comprehensive survey of modern methods 
which is naturally particularly detailed in the case of systems 
of French origin, but which includes at least ashort description 
of practically all modern apparatus of importance. 

. Measuring instruments, including the most recent, are satis- 
factorily dealt with as far as description and method of use is 
concerned. "TEE ИУ | 

The least satisfactory parts of the work are those which deal 
with the actual transmission of the electric disturbance from 
the transmitter to the receiver. The whole question of the 
function of the earth is dismissed in one page, no mention being 
made of any of the known investigations on the subject, and 
the reader is left with the incorrect impression that the waves 
employed in an earthed system are probably free Hertzian 
radiation —and this in spite of the fact that the earth itself 
forms part of the radiator. Possibly the author considered 
this part of the subject too recondite for the class of readers 
to whom he addresses himself, but in view of his success in 
giving simple explanations of other technical details one would 
suppose that-he was quite capable of doing. so in ше ae: 
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Hydro-Electric Practice. Ву Н. А. E. C. уох Вснох. (Phila. 
delphia and London, 1911: J. B. Lippincott & Co.) 2nd cdition. 
Pp. хуи. + 383. 

The second edition of this book differs from the first, which 
was reviewed in THE ELECTRICIAN for April 2. 1909, in a re- 
vision which deals mainly with the market, flow, poundage and 
storage of hydro-electric power, and with the development and 
scope of equipment for these purposes. The tables of river 
drainage areas and low run-off, as well as of navigable rivers, 
and the forms of Government permits and licences have been 
taken out to make room for more valuable matter and because 
this information may now be obtained from Government publi- 
cations. Figures for estimates of works, equipment and 
operation still relate to the vear 1907. 

In reviewing this book when it originally appeared we were 
able to say that the hvdraulic and commercial parts were useful, 
though we were at the same time obliged somewhat severely 
to criticise the clectrical portion. 

This criticism still holds good, for the electrical details are 
scrappy and incomplete. Only 30 payes of the book are 
devoted to them. a proportion which seems too small an 
allowance in а book making 383 pages, and entitled ^^ Hydro- 
Electrie Practice Even as it is, а good deal of what is in 
might just as well be left out. dealing as it does with purely 
theoretical questions often in a very inaccurate fashion. 

In spite of its revised condition the book still suffers from 
misprints, certain magnetic data being attributed to a Prof. 
Sylvan В. Thompson, better known in this country under 
another name, while а serious error relating to fundamental 
notions of electrical units. pointed out in our last review, still 
remains unaltered. 


A THEORY OF COMMUTATION AND ITS APPLICATION 
TO INTERPOLE MACHINES.* 


BY B. G. LAMME. 


Summary.—yhe method here adopted is to consider the armature flux 
axa whole as set up by the armature ampere-turns. The three principal 
armature fluxes, here termed " slot flux," * interpolar flux 7 and “епа 
flux," are dealt with individually and formule obtained for the E.M. F.s 
induced in the coil under commutation, Finally, the application of the 
method to interpele calculations is corsidered. 

In the usual theory of commutation it is considered that, when the 
current in а coil is commuteted or reversed, the local magnetic flux 
due to the current reverses also, and in so doing sets up en E.M.F. in 
the coil which opposes the reversal. This is the so-called reactance 
voltage referred to in commutation problems. The fect that two or 
more coils may be undergoing commutation at the same time involves 
consideration of mutual! 2s well as self-induction. The usua! analy- 
tice] metheds. however. do not permit г, ready or easy physical con- 
ception of whet actually takes place. According to the usual theory, 
during the commutation of the coil the loca! magnetic flux due to 
the coil is assumed to be reversed. However, in the zone in which 
the commutation occurs, ecrtain of the magnetic fluxes may remain 
practically constant in value and direction during the entire period 
of commutation. This is but one instance, of which there are several, 
to show where there is apperent contradiction of fact in the usual 
mathematical assumptions made їп treating this problem. 

The author hes evolved » method of dealing with the problem of 
commutation which is based upon consideration of the armature flux 
as a whole, es set up by the armature ampere-turns, end the results 
obtained by this method are very satisfactory. The method is here 
indicated in genere, end its eppliestion to interpole machines is then 
worked out in greeter detail. In non-interpole machines the pro- 
blem is greatly complicated by the presence of loce] currents under 
the brushes. This theory of commutation is based upon the broad 
principle of the armature conductors cutting across the magnetic 
field set up by the armature winding and thereby generating an E.M.F 
in the short-circuited coils which is proportional to the product of 
the revolutions. the flux which is cut and the number of turns in 
series. The equivalent of the usual! “reactance " voltage appears 
under another form. The method in general is therefore the same 
as that used for determination of the main armature E.M.F. 

"There are three principal armature fluxes which are cut by the 
short-circuited armature coils. In the order of their usual impor- 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 


tance these are : (1) That which crosses from slot to slot (here called 
the slot flux). (2) The interpolar flux which passes from the arma- 
ture surface to the neighbouring poles or yoke surface (called the 
inler polar flux, as distinguished from tnterpole flux). (3) That flux 
set up in the armature end-winding in the zone of the short-circuited 
coils, due to the magnetomotive force of the end windings as & whole 
(called the end flux). The short-circuited armature coils cutting 
across these three fluxes generate the short-circuit E.M.F.s. The 
whole problem of commutation may be considered аз depending upon 
the predetermination of these three fluxes. 

Consider, first, an armature conductor approaching the point of 
current reversal or commutation. Under this condition the current 
carried by the coil always flows in the same direction 23 the E.M.F. 
generated by the conductor cutting across the flux set up by the 
armature winding, is induced. When ап armature coil passes under 
è brush end is short-circuited, the E.M.F. set up in the coil by the 
armature flux is, of course, unchanged in direction, but the velue the 
current attains will be dependent upon the short-circuit E.M.F. and 
largely upon the resistance in the circuit, which will usually consist 


Fic. 1. 


Fia. 2. 


of the resistance of the coil itself and of the brush contact. Аз the 
coil passes out of short-circuit, that is, as it leaves the brush, the 
current. must flow in the opposite direction, but the E.M.F. set up 
by the armature flux is still in the same direction as before. There- 


fore, after commutation, the armature current in the coil is flowing 


in opposition to the E.M.F. set up in the coil by the armature flux. 


The following is à method for calculating the above three fluxes 


and the E.M.F.s, generated : 


Interpolar Armature Flux.— The magnetomotive force of the arma- 


ture winding has its highest value at those parts corresponding to the 


brush contacts on the commutator, and is zeroynidway between such 


points. If the brushes are set with zero lead the flux density be- 
tween the armature surface 2nd the sides of the poles should tend to 


taper off as the armature megnetomotive force is reduced, but in 
most tvpes of field construction, it tends to increase in value due to 
the relatively shorter magnetic path as the edges of the poles are 
approached. Usually this increase very considerably overbalances 


the decrease due to the lower megnetomotive forces and in conse- 


quence the interpoler flux density due to the armature generally hes 
a minimum value midway between the poles and rises toward the 
edges of the poles. This is illustrated in Fig. Г. .The ordinates of 


the dotted lines represent the flux densities at the armature ш(ег- 
polar surface due to each of the two adjacent poles. The resultant 
of these two is the full linea c b, which represents the distribution of 
the armature interpolar flux. | 

During the pericd of commutation the armature coil is short- 
circuited and has the current reversed in it under certain portions 
of this field. The problem is to determine the strength of the field 
corresponding to this point of commutation and then by direct 
calculation the corresponding E.M.F. can be determined. Two 
cases are considered, namely, pitch windings, and “ chorded " or 
“ fractional pitch ° windings. 

When commutating a coil with a pitch winding it is evident that 
if there were no lead at the brushes such a coil would commutate, on 
the average, at the midpoint: between two poles. The E.M.F. gene- 
rated in the coil by cutting the interpolar field would therefore be 


proportional to the strength of the interpolar flux at the midpoint, 
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In the ordinary types of machines in which the poles are relatively 
long compared with the distance between adjacent pole tips and 
where the distance from the armature surface to the yoke is relatively 
great, the author shows that the flux density at the midpoint be- 
tween the poles, is approximately 
I.W,p 
(0-25p + 0-5 (x D— вр 
where Г.= current "рег conductor, \\, = No. of wires on armature, 
Рр= No. of poles, P— width of body of pole, D— diameter of arma- 
ture. The assumption is made that the mean flux path corresponding 
to the mid-interpolar position is part of a circle practically at right 
angles to the armature surface and the side of the field pole, as indi- 
cated by b in Fig. 2. 
Thus, if E, — E.M.F. due to cutting the armature flux, L=length 
of core including ventilating spaces, Т, = No. of turns per individual 
` armature coil, and К,-=геув. per sec.. the E.M.F. induced in a coil 
cutting the field at c (Fig. 1) can be represented by the formula, 
I. WT, К, 2px DL 
SEES ( (0:25р+ 0:5) (TD— Pp) 

With this method of dealing with the problem the effect of the 
addition of an interpole can at once be seen. The magnetomotive 
force of the interpole is superimposed on that of the armature and the 
resultant flux is then considered. The presence of the interpole does 
not increase the reactance of the armature coil as is sometimes соп- 
sidered, but. on the contrarv, the harmful flux is replaced by one 
which is of direct assistance in commutation. 

If two or more armature coils in series ere short-circuited by the 
brush, their E.M.F.s will be in series while the total resistance in the 


E 


path will be very little higher than in the case of a single coil short- ! 


circuited, for the principa! part of the resistance lies in the brush 
contact. It is evident, therefore, that considerably higher short- 


Fic. 6. 


Fic. 5. 


eircuit currents can be set up by the interpolar field when more com- 
. mutator bars, and more turns, are short-circuited. It can therefore 
be assumed that, as far as the interpolar field is concerned, the more 
commutator bars the brush covers the greater will be the short- 
circuit current and the greater will be the difficulty in commutation, 
assuming there i8 no external field assisting commutation. 

With a pitch winding, with no lead at the brushes, the commuta- 
tion of a coil will occur in the lowest part of the armature interpolar 
flux, asa a in Fig. 3. With а chorded winding, as indicated at b b, 
the commutation will occur under somewhat higher flux than with a 
pitch winding. Therefore in considering the interpolar flux a full 
pitch winding commutates under better conditions than à chorded 
winding. 

End Fluxes.—The armature winding as à whole sets up certain 
fluxes in the end windings, which fluxes are fixed in position with 
respect to the brushes, and the armature coils, in cutting acroes them, 
generate E.M.F.s Theonly part of these end fluxes concerned in the 
. present problem is that which the commutating coils cut during the 
‚ operation of commutation. 

Only the usua! cylindrical type of end windings will be considered, 
as practically all direct-current machines at the present time use this 
type. Such windings are usually arranged in two layers, the coils of 
. which extend straight out from the armature core for a short distance, 
usually } in. to 1} in., depending upon size and voltage of the machine, 
and then extend at an angle to the core of 30 deg. to 45 deg. The 
conductors of the upper and lower layers therefore usually lie almost 
.atright angles to each other. 

Considering, first, a pitch winding, let Fig. 4 represent a single coil 
of the end winding located in the commutating zone. Both theory 
and test show that the maximum flux density in this zone is at a and 
tapers off slightly to b, then tapers off more rapidly from b until it 
reaches practically zero value at c. It may be assumed with but 
little error that the decrease from b to c is at a practically uniform 
rate. The flux density along the commutating zone of the end 


winding may therefore be represented by Fig. 5, in which the ord- 
nates represent flux density. On the above assumption the #01: 1 
flux in the commutating zone of the end winding can be determined 
with sufficient accuracy if the density at b, for instance, can be deter- 
mined and the distances a b and c d in Figs. 4 and 5 are known. 
These latter can be determined directly from the winding dimensions. 
The following is an approximate formula for the flux density at 5, 
including allowance for proximity of iron end plate, core, &c. : 


_ 2-65 МУ, x log 2N 
= xDsinO ` 
Where N=no. of slots per pole, I.=current per conductor, №, = 
total no. of armature wires, and D= diameter of armature. Let a b — h, 
and с=т. Then the flux cut by one conductor at one end is 

*р (4 d 2 2 v D sin Ө | 
Therefore the Е.М.Е. per single turn of the armature winding, due to 
the end flux, considering the end fluxes for both ends of the core, 
becomes 


В, 


Ee I. W,T.R, 5 5:3 (2h + т) 
105 вїп Ө 

This formula is on the basis of non-magnetic paths around the end 
windings. The effect of bands over the end winding is approxi- 
mately equivalent to cutting the flux path to half length for those 
parts of the end winding covered by the bands. Therefore, with 
bands, the diegram representing flux density in the commutating 
zone of the end winding would be as indicated in Fig. 6. Іп this case 
the total flux corresponds to the total area of the curve including tho 
dotted portion. The actual! flux distribution would not be exactly as 
shown in this diagram, for there would be some fringing in the neigh- 
bourhocd of the bands. 

The effect of à magnetic coil support will be very similar to that of 
a steel band in reducing the length of path and therefore increasing 
the flux in the neighbourhood of the coil support. However, in case 
of magnetie bands over the winding and coil supports under it the 
limit lies in saturation of the bands themselves. This usually repre- 
sents а comparatively small total flux. The coil support, however, 
would probably not saturate in any case. The above formula for 
end flux can therefore be corrected for magnetic bands and coil sup- 
ports by multiplying bv a suitable constant to cover the increased 
flux; and itis obvious that the determination of the end flux is, to a 
certain extent, a question of judgment and experience. 

The effect of chording the armature winding is slightly to diminish 
the flux density in the commutating zone, which results in a slight 
reduction in the E.M.F. of the commutating coil. But a relatively 
much greater gain is obtained by the consequent shortening of the 
distance c d in Fig. 6 and the corresponding reduction of the total end 


x log 2N. 


flux. Due to the chording itself the flux density at b is reduced 
practically in the ratio of ME N^ where N,= number of slots 


spanned by the coil. 

Ав in the case of the interpolar flux the width of the brush, or the 
number of armature coils short-circuited by the brush, has practically 
no influence on the E.M.F. generated per turn. However, the total 
effective armature ampere turns will be reduced slightly, if the 
average current in the short-circuited turns is less than the normal 
current. This will have a very slight effect on the E. M.F. 


(To be concluded.) 


A NEW ELECTRIC RESISTANCE FURNACE.* 


BY F. A. J. FITZGERALD. 


The furnace which forms the subject of the following Paper was 
designed originally by Mr. John Thomson and the author for carrying 
out the Imbert zinc melting process,f that is for reducing zinc sul- 
phide by means of iron in the presence of ferric oxide and iron sul- 
phide. The experiments made with it however showed that it would 
also be applicable to other kinds of work. 

The conditions to be met by the furnace are as follows : It is desired 
to obtain a bath of molten iron to which can be added a mixture 
of the zinc ore and the “ dissolvent,” t.e., ferric oxide and zinc sul- 
phide. The furnace must be gas-tight and must be constructed with 
sufficient ruggedness to withstand high temperatures and rough usage 
over prolonged periods. It must also be so designed that the tem- 
perature can be readily controlled, and finally: the heat losses must. 
dcinde LO Parte; н м АНОР CE 


* Abstract of a Paper read before the American Electrochemica 
Socie 


ty. 
A | US. Patent, 85,579 ; Dec. 31, 1907. 
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-be reduced to a minimum. ‘The first furnace constructed had an 
‘oblong reaction chamber which was roofed over by the resister. This 
'was built of carbon rods, laid transversely across the top of the re- 
-action cham ber. the ends of the bottom row of rods resting on ledges 
built of magnesite brick. The resister was in contact with the furnace. 


of iron. 

Several experiments were made, but the most important was one 
lasting three days and five hours. During this experiment a quantity 
-of pig-iron was melted in the furnace. and it was found that with a 
temperature in the bath of 1.300*C. the radiation loss was about 
18 kw. Since the full working capacity of the furnace was 40 kw.. 
the efficiency at 1,3007C. was 55 per cent., which was not bad, con- 
sidering the small size of the furnace. This experiment was ended 
by keeping the current at 40 kw. without charging anything, the 
object being to find out how the furnace would finally fail under the 
increasing temperature. As was expected, failure occurred through 
the fusion of the magnesite bricks which supported the rods of the 
resister. After the furnace cooled, it was taken down and examined, 
with the result that an interesting observation was made which gave 
a good notion of the temperature finally obtained in the bath. The 
reaction chamber was lined with Dixon's graphite-clay mixture, used 
in making crucibles, and it was found that this had been largely 
converted into amorphous silicon carbide. 


Various critics of a furnaceqbuilt according to this plan have pointed 
out that an unsatisfactory feature is the risk of fusing the cover. 
Presumably the heat radiated from the top of the resister, which, of 
course, is Just underneath the roof, would be so great as to be very 
severe on that part of the furnace. This objection. however. is not 
serious, for the current density at the lower part of the resister is 
greater than at the top. The carbon rods forming the lower part of 
the resister are in much closer contact than those in the upper part 
on account of the weight of the upper carbon rods ; consequently the 
resistance of the lower lavers of carbon rods is less than that of the 
upper layers, and the heating eilect in them correspondingly greater. 
The fact that the magnesite bricks below the resister were fused at 
the end of the experiment, while the roof, which was built of a good 
grade of ordinary fire-brick, was unhermed, shows clearly the 
difference in temperature between the upper and lower parts of the 
resister. Moreover, by means of pyrometers, actual determinations 
were made simultaneously of the temperatures in the bath and in the 
space between the top of the resister and the roof. These showed 
that when the bath hed a temperature of 1,500°C., the temperature 
in the space above the resister was only 1,2507 C. In view of the 
fact that the final failure of the furnace wes due to the excessively 
high temperature reached at the end of the experiment, it was con- 
cluded that for the lower temperatures required in working the zinc 
process no difficulty of this kind would be encountered. Accord- 
ingly а furnace having an estimated capacity of 150 kw. was designed. 
[n order to obtain a sufficiently high resistance in the resister, it 
would have been necessary to give this furnace a length considerably 
greater than its width, which would be objectionable on account of 
the relatively large radiating surface that would result. Con- 
sequently the furnace was constructed with both terminals at one 
end and the resister in two sections, connected with each other at 
the end of the furnace opposite the terminals by a graphite connector. 
One side of each section of the resister was then supported on a ledge 
running along the side of the furnace. while the other sides were 
eupported on a series of arches spanning the centre of the reaction 
chamber in a longitudinal sense. By this arrangement a nearly 
cubical form was given to the furnace, and consequently the radiating 
surface reduced to a minimum.’ Current was supplied to the plant 
at 6.000 volts, and was transformed by a special transformer. The 
construction of the plant and the carrying out of a long series of 
experiments occupied over three months, and the results obtained 
with the furnace were satisfactory. The highest temperature actually 
measured in the furnace was 1.4607C.; but higher temperatures were 
‘certainly obtained. | 


Very interesting experiments were made оп the heat losses of the 
furnace. During one part of the experiments the furnace was kept 
at a constant temperature of 1,250°C. to 1.260°С. for over three days. 
During this time the furnace contained a bath of pig-iron and was 
otherwise idle, so that the energy generated was used simply for 
supplying the heat lost by conduction end rediation. The rete of 
'gencration of energy, when an absolutely constant temperature both 
in the bath and walls of the furnace was reached, was 33 kw. И, 
therefore. the furnace is working at 150 kw. and a temperature of 
1,250°, the heat losses would be 22 per cent. Another experiment 
was made which lasted 12 hours, and during this time the tempera- 
ture of the bath was maintained м about 1450°C. Unfortunately, 


terminals, which were situated at either end. A charging door was 
provided under one terminal, while the tap-hole was under the other. 
The melting chamber of this furnace had a capacity of about 5 cwt. 


_ ——— — ee 


‘the temperature of the furnace as a whole was not constant at this 


time. for the temperature of the walls increased 100° during the 
experiment. "The rate of generation of energy during this period was 
42 kw., which, working at 150 kw., would give a loss of 28 per cent. 
It must be noted that the heat insulation of this furnace was not 
by any means as perfect as it could be made. The thickness of the 
walls in the upper part of the reaction chamber was only 133 in. 
That a much more efficient use of the heat generated could be made 
by more careful attention to heat insulation was demonstrated by 
later experiments. 

The chief weakness shown by the furnace was in the magnesite 
bricks which formed the supports for the ends of the resister carbons. 
The temperature of the resister is very high. as was shown by making 
determinations of the densitv of the carbons forming the resister 
after thev had been in use. This shows that temperatures at least 
as high as 1,900 C. were rezsched in the resister itself. In the experi- 
ments made with the Imbert process, it wes shown that the most 
Satisfactory temperature for carrying on the reaction was between 
1.350°C. and 1.400€, in the bath, which would not require these 
excessive temperatures in the resister. Nevertheless, it was seen 
that the work had to be carried on too close to the limitations of the 
refractories, and this led to the development of a furnace of a different 
model, which will be more particularly described. Before consider- 
ing this, however. it will be well to note some other experiments made 
with the rod-resister furnace. ` 

It will be observed that in working the Imbert process the furnace 
is filled simply with vapour of metallic zinc ; consequently, there is no 
danger of burning the resister carbons. The charging devices are so 
arranged that air 1s not introduced into the furnace, so that the zine 
vapour does not burn to zine oxide, which would, of course, attack 
the carbon of the resister. If, however, the furnace is used for other 
purposes, it might be necessary to protect the resister from com- 
bustion. For examp'e, if а furnace is desired for copper melting, 
it would be inconvenient and compliested to make arrengemcnts 
absolutely to exclude air. It is better to enclose the resister in a 
chamber, the bottom of which forms the roof of the melting chamber, 
and then make this resister compartment airtight. 


А great many experiments were made to determine the best material 
for forming this combined floor end roof, which requires, above all, 
two qualites—refractoriness and high heat conductivity. The result 
was the choice of reervstelised silicon cerbide tiles. These are found 
to be satisfactory and to last well, even under severe usage. It 
would obviously be difficult to construct the resister chamber so 
that it would be perfectly airtight ; so to prevent all possibility of 
oxidation, it is desirable to introduce an inert or reducing gas into 
the resister chamber end to maintain this atmosphere slightly above 
external pressure. А simple methcd. employed with success in 
experimenta] furnaces, is to put a long pipe in the cover of the furnace 
and mount on this a large oil-cup with a sight feed. The oil-cup 
is filled with kerosene, which is allowed to drop slowly into the re- 
sister chamber, so as to keep the latter continually full of oil gas. 
In one furnace constructed in this way, aftertwo months. continuous 
running, the current was cut off, the furnace allowed to cool down 
and the resister chamber Gpened. The resister was found to be in 
excellent condition. though а few repairs to the terminals were neces- 
sary. The resister chamber was then closed, and in April, 1911, the 
furnace was still running in a satisfactory manner, so that altogether 
the furnace had been working. with slight repairs, more than four 
months. This particular furnace has been used for a great number 
of experiments at temperatures varying from 1,000? to 1,500°C. 

In a furnace constructed with the separate resister chamber, 
several experiments were made on melting aluminium, copper, monel 
metal and iron, but the value of these was qualitative rather than 
quantitative. The furnace walls were only 9 in. thick, consequently 
the heat losses were so great that the furnace was not by any means 
eflicient. The object of the experiments was to study the weak parts 
of the furnace. They confirmed what had been already observed, 
viz., the weak part of the furnace was the support of the resister. 

In order to run a furnece of this kind it is necessary to have means 
by which a variable voltage can be applied to the terminals of the 
furnace. If the current is supplied at high voltage and has to be 
transformed, there can be no doubt that the most satisfactory elec- 
trical apparatus is something in the nature of an induction regulator, 
which permits of a continuous variation of voltage over а considerzble 
range; but satisfactory results шоу also be obtained with a trans- 
former from which severe! t: ps ere brought out from the primary coil, 
so that the secondary voltage can be changed in > series. of steps. 
Both for the furnaces built at Hohenlohehiitte and those in the 
FitzGerald and Bennie Laborstories at Niagara Falls, transformers 
of this kind ere used with greet success. These transformers. have 
г, capacity of 150 kw., and have 22 taps brought.out from the primary 
soils, Leads are brought out from the two'secondery coils and.go to 
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è switch so arranged thet tho coils may be connected either in series 
or perele When e!l the turns of the primery coils are in circuit, 
the pressure at the terminals of the sceondery coils is 50 volts. Then, 
vs the turns ere cut out of the primary coils, the pressure et the 
terninels of the second trices ix increased in steps of 2-5 volts until 
а maximum of 100 volts is obtained. By this errengement there is 
obtained 2t the termine!s of the furneco volteges of 90 to 100 т 
2-5- volt steps, end of 100 to 200 in 3-volt steps. 

When the fuinaee дое а cbove is to be used with an oxidising 
etmosphere in the melting chamber. the resister is in à closed. com- 
pertinent, the floor of which is mad» of recrystallised carborundum 
petes or graphite p'etes costed with reerystettised carborundum to 
prevent them from burning. Some anxiety wes felt in regard to this 
design, for a rather obvious criticism w2, thet there would be è con- 
siderable loss of heat in pessing from the resister chamber to the 
melting chamber. In other words, the thermal conductance of the 
side walls and top of the resister chember wou'd epproech that ef the 
bottom of the resister chember in spite of the high conductivity of 
the letter. Fortunately these fesrs proved to be groundless, forit wes 
found thet with è temperature of 1,160 deg. in the resister ehèmber 
there wes a temperature of 1.090 deg. in the melting chamber, end 
with à temperature of 1,400 deg. in the resister chamber, г tempers- 
ture of 1.290 deg. т the melting chamber. In this perticuler furnees 
the heet insulation of the side wells and top of the furneee was not 
good, owing epparcntly to the high conductivity of the refractories 
employed, so the thermal conductance wes higher then it should 
have been. It is believed that this furnace will find various useful 
epplications. It apparently gives excellent results in the melting of 
copper, brass. cluminium, &e. И hes not yet been tried for glass 
meling, but it is thought it will do this work well. 

пу. it must be pointcd out that the design of this furnace is 
such that it lends itself readily to the combine tion of fuel and electric 
heating. Experiments in this direction have been cerried on. end it 
may be seid thet the results ere highly satisfactory, but as these are 
not vet sufliciently edvanced, any discussien thereof must be reserved 
for another paper. 


CORRESPONDENCE. 


OPERATING CHARACTERISTICS OF METAL 
FILAMENT LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN. 


мк: Prof. Marchant’s interesting letters have made one 
who, originally of liis opinion, was converted by Mr. Tavlor's 
experimenta, to make some simple tests of his own. These 
üre:— 

1. View the lamp while it is being switched on through a hole 
in a card smaller than the least opening of tlie pupil of the eve. 
l have not becn able to detect апу overshooting under these 
conditions, but I have sometimes noticed when making the 
experiment т the dark that the diameter of the hole seems to 
contract as the eye adjusts itself. and this gives somewhat the 
same effect. 

2. Have the lamp fully aglow and admit the light suddenly 
to the darkened eye bv removing a shutter. (А wide cardboard 
tube and a postcard will do for this.) I could generally see an 
apparent contraction of the light, but not quite so marked as 
when the light is switched on. 

3. With the lamp fairly well alight suddenly merease the 
voltage to somewhat over the normal. The apparent over- 
shooting seemed to be at least as marked as when the lamp 1s 
switched on from the cold. The phenomenon 13 quite notice- 
able when a carbon lamp is treated in this way. 

4. Have the room well lighted while the experiment is being 
tried. I was able to note the drop about аз much as before. 

Experiment 2 shows that there is certainly some physio- 
logical effect, and 1 shows that there cannot be much real over- 
shooting in the lamp itself. 

Since the personal equation is а very important item in all 
physiological effects; I got my mechanic to express his opinion 
on the various experiments wichout letting him know what I 
myself saw or expected to get. At first his conclusion as to 
experiment l agreed with mine, but on applying the pinhole to 
the third experiment he thought he could see the overshoot 
both in l and 3. 105 impression of experiment 2 was contrary 


+ 


to mine. When the college reassembles E shall carry out further 
experiments with more subjects, 

These experiments, on the whole, support Dr. Marchant's 
contention that the phenomenon ts mainly due to the slow 
adjustment of the eve to the new conditions, There js, how- 
ever, a very simple reason why from known facts we should 
expect some real overshooting of the temperature actually to 
take place. (Twas under the impression that E had derived the 
explanation from vour own columns, but I cannot now trace 
it.) The thermal time-consiant of the leeding-in and support- 
ing wires is considerably greater than that of the filament. 
Consequently for an appreciable time after the bulk of the fila- 
ment has reached its proper temperature the parts near the 
supports will be colder, and have a lower resistance than normal. 
The result is that when most of the filament has reached normal 
temperature it is still getting hotter, because the current is stiil 
above its final value. As it is drawn to a time and not toa 
temperature base, Г doubt whether any oseilogram could 
settle this point ; it would be necessary to measure accurately 
the very small time taken by the lamp to flash up, and to com- 
pare this with the time taken by the current to become steady. 
This effect would retard the temperature rise of a carbon 
filament. 

The fact that the overshooting is often more noticeable when 
the lamp is switched on quite cold agrees with this explanation, 
but is not conclusive, because the eye is then fresh. Fatigue of 
the eve makes the results obtained very uncertain. 

In the early davs of metaliic filaments (they break so seldom 
now that I never seem to catch them at it) I often noticed that 
а lamp which was all right when switched off failed to hight 
when again put on, although there was little probability of its 
having been interfered with in the interval. D then put the 
blame on the stresses caused by cooling down after use. How- 
ever, l never really knew whether the filament was broken 
before touching the switch or not, and am at least as likely to be 
wrong as Mr. Ashton. In fact. E do remember some cases т 
which the lamp did siart to light up. but failed to reach full 
brightness. This is not quite conclusive in. favour of Mr. 
Ashton's theory, however, asa similar effect could be produced 
by vibration witha filament already broken. 

With the ordinary arrangement, the filaments repel one 
another, and thev also have forces acting on them due to the 
earth's field. These forces are very small but appreciable, 
while the filamenis are very slender. It is quite possible that 
the filaments are occasionally broken mechanically by the rush 
of current on switching on, especially as the mutual forces are 
then about 50 times the normal. I have often thought that 
these forces, which are then alternating or fluctuating, may 
account for the peculiar effects of alternating currents on tan- 
talumlamps. The difficulty remains, however, as to why they 
do not produce the same effect on squirted tungsten filaments. 
—] am. &e., Davin ROBERTSON, 

Merchant Venturers’ Technical College, Bristol, 

Jan. 15, 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: With reference to Mr. Ashton's letter in your issue of 
Jan. ПАЙ, the estimate made in the Paper bv Mr. Parrv and 
myself was one of the probable diminution in life (the life being 
defined as the time taken for the lamp filament to give way) due 
to erystallisation and consequent disintegration of the filament, 
or mechanical stresses, caused by sudden heating and cooling. 
As the curves showed, the falling off in candle-power occurs at 
the same rate in both continuously burning and switched 
lamps. The period of 10 seconds for the time during which the 
lamp is switched off was chosen because it was thought that 
the range of temperature variation during this interval would 
be sufficient to make evident апу serious injury which the 
filament might be expected to receive from this cause. ] have 
made some tests on a 55-watt, 230-volt Osram lamp to deter- 
mine the temperature of the filament after the lamp has been 
switched off for 10 seconds. The resistance of the lamp when 
cold (air temperature 15°C.) was 75 ohms. After it had been 
submitted for some time to a cycle of switching similar to that 
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used in our tests, i.e., the lamp was first lit for 50 seconds and 
then switched off for 10 seconds, the resistance of the filament 
at the end of the “ switched off " period was 158 ohms. This 
would indicate a temperature of about 275 C above air tem- 
perature. The range of temperature variation in the test 
would therefore be about 1,725°C., about 86 per cent. of the 
2,000°C. to which it would have been subjected had it been 
switched on when cold. It seems possible that the additional 
contraction due to a further fall in temperature of 275°С., 
occurring as it does when the filament is most contracted, may 
cause an increase т the number of mechanical breakages of 
the filament. This effect, however, should not be serious, 
unless the filament 13 under a considerable tension when cold. 
I have to-day received an interesting note from Mr. E. M. Fritz, 
of the Pennsylvania Railway, giving some account of tests he 
is making on this point, and we hope to be able to carry out 
some further tests here. The decrease in life of 50 per cent. in 
the switched lamps, to which Mr. Ashton refers, occurred only 
after the lamps had been subjected to a very large number of 
switching operations. In the case of a lamp burning for 1,000 
hours the number of switchings would be 72,000.—1 am, &c. 
Liverpool, Jan. 17. Е. W. MARCHANT. 


CONDENSERS AND METAL FILAMENT LAMPS. 
TO THE EDITOR OF ТНЕ ELECTRICIAN. 


SIr: With reference to the communication in your journal 
from Mr. W. Perren Maycock I should like to say it is now 
possible to obtain the condensers, although apparently no steps 
have vet been taken to advertise them for lighting work. It 
would appear that they are not likely to be of general applica- 
tion for lighting except in special cases ; for instance, isolated 


lamps or small groups of lamps in connection with ordinary | 


parallel wired installations. In the case of shops where the 
need for fairly high candle-powers has made it unnecessary to 
put in small transformers the condenser will afford a ready 
means of using small candle-power lamps in special positions ; 
similarly in the case of small flats, workmen's cottages, &c., the 
condenser with series lamps appears to be cheap and have many 
advantages. In addition to these cases there are certain special 
cases to which the device should lend itself. 

]. To feed small candle-power signal lamps in connection 
with heating and cooking apparatus, it is often desired to put a 
lamp on a convector or cooking range to show when it is 
“alive,” aud by means of a condenser very small red lamps 
could be run on any alternating-current heating device. 

2. For series circuits of watchmen's lights in the corridors of 
large buildings, the main installation being switched off at 
closing time, and the watchman having only a series of small 
lamps run off а condenser, by suitable arrangement of capacity 
and candle-power he would be obliged on his rounds to switch 
off behind him in order to get satisfactory light from the lamps 
in use. 

3. In bedrooms and private rooms of hotels the lights might 
be arranged in series off small condensers, particularly where 
table standards and bed-reading lamps are provided. By suit- 
able arrangement of capacities the user would then be forced 
to turn off some lamps in order to get a useful light in the others, 
and so waste would be automatically prevented. 

Speaking generally the condenser device appeals by reason 
of its scientific elegance, but seems unlikely to be used where the 
cost of a transformer and parallel wiring is not greater. The 
parallel system has many advantages and such great flexi- 
bilitv, and, although in certain cases the current limiting pro- 
perty of the condenser is valuable, for general work it is quite 
the reverse.—I am, &c., J. W. B. 

Jan. 11. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In his letter on the above subject published in your issue 
of January 5th, Mr. Perren Maycock does the manufacturers of 
the condensers and central station engineers less than justice. 

The British Insulated & Helsby Cables, Ltd., who are the 
manufacturers of these condensers, have in preparation a price 


list and explanatory pamphlet which will be issued in about a 
month's time. The delay in putting the condensers on the 


market has been due to the development of а new process of 
impregnating the dielectric of the condensers which makes them 
able to stand much higher alternating pressures than the or- 
dinary type of Mansbridge condenser. I think the delay has 
been amply justified, as it has enabled tlie manufacturers to 
put on the market a thoroughly reliable condenser. 

With regard to the extent to which condensers are beiny used, 
at present there are about 25 installed in various private houses, 
and a number have been supplied to well-known central station 
engineers who ave experimenting with a view to adopting them 
where possible.—I am, &c., А. W. ASHTON. 

Battersea, S.W., Jan. 17. 


A WIRELESS STATION IN DUPLICATE. 
TO THE EDITOR OF THE ELECTRICIAN, 
Sin: With reference to the communication from Mr. Clifford 


D. Babcock, published in your issue of December Ist, I wish to 
state that Mr. Babcock 1s absolutely misinformed as to the 


apparatus used in the San Francisco station of the United 


Wireless Telegraph Co. 
All of the apparatus mentioned in his communication was 


discarded last August bv the writer. After installing. new 
devices the radiation increased exactly four times over that 
obtained with the instruments designed by Mr. Babcock. Our 


shore stations 700 miles distant, between which and the San 
Francisco station are mountains from 5,000 ft. to 9,000 ft. high, 


immediately got into correspondence with it in daylight. It 
can and does work with the Honolulu station, built by the 


writer three years ago. and it exchanges messages with the 
vessels of the Pacific Mail Steamship Co. regularly from 3,500 
to 4,700 miles. Four nights in October last it spoke to the 
“Joi” station in Japan.—I am, &c., 
San Francisco, Dec. 26. ARTHUR А. ISBELL, 
Assistant Manager, Pacific Coast Division, 
United Wireless Telegraph Co. 


STREET LIGHTING IN EUSTON ROAD. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sin: I think it is time that some friend of electric street 
lighting brought to notice the inadequate methods employed 
in lighting the Euston-road and the surrounding neighbour- 
hood. 

There is probably no road where the traffic is denser or where 
it is of more importance, and no road from which London is 
seen for the first time by more people. The present arc lamps 
and their columns have, to my knowledge, been up more than 
20 years. They are of an ancient and inadequate pattern, 
frequently either out or partly out, and the whole district 15 
lying а ready prey to high-pressure gas. | 

When anything is done to improve this lighting it is to be 
hoped that the centre columns will be removed at the same 
time.—I am, &c., J. SAYERS. 

Derby, Jan. 9. 

[We agree with our correspondent that the lighting in ques- 
tion is very bad. Some Councils are given to economy, but we 
understand that this question will not be left indefinitely without 
proper consideration by the Council, who, in this case, control 
both the electricity supply and the street lighting. We hope, 
therefore, that the present bad advertisement of electric 
lighting will not remain much longer.—Ep. Ё.] 


ELECTRIC COOKING. | 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: It has been frequently stated that meat when roasted 
in an electric oven, loses only about 10 per cent. in weight, as 
compared with a loss of about 30 per cent. when cooked in a gas 
or coal heated oven. But does that mean that 30 per cent. of the 
actual meat disappears ? Is it not almost entirely water which 
evaporates? Surely no appreciable amount of the nutritive 
substances in the meat vanishes into thin air? A small quan- 
tity of the juices may run out of the meat, but that would only 
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represent a very small fraction of 30 per cent. of its weight, and 
would, moreover, be saved. 

If my supposition is correct, I fail to see where the saving of 
meat due to cooking by electricity comes in, for the only effect 
of cooking by the older methods is that the meat is obtained 
in a more concentrated condition, and a correspondingly 
smaller quantity of it should be needed to satisfy the appetite. 

I am open to correction, and I hope I may be wrong, for I 
am a whole-hearted supporter of electricity. But if I am right, 
it does seem to me that the new “ Electric Cooking " poster of 
the Electricity Supply Publicity Committee i8 based on a mis- 
statement.—I am, &c. 


Hendon, N.W., Jan. 15. С. C. ALL INGHAM. 
[We do not agree with our correspondent, for it is generally 


recognised that the goodness of cooked meat is not in pro- 
portion to its desiccation.—Ep. Ё.] 


i ELECTRIC DRIVING OF ROLLING MILLS. 


The following is an account of the discussion at the meeting 
of the Institution of Electrical Engineers last week, when Mr. 
C. A. Ablett read his Paper on the above subject. An abstract 


of this Paper appeared in our last issue. 

Dr. E. RosENBERoG considered that most of the author's conclusions 
were absolutely correct It was mentioned that in order to make a fly- 
wheel act, a change in speed was necessary ; with a difference in speed of 
10 per cent. approximately 20 per cent. of the energy stored in the fly- 
wheel was delivered. 1t was not possible to get much more with alter- 
nating-current motors, because the regulation in speed could not be 
effected without loss of power, but with continuous-current motors the 
variation in speed could be effected without losing power by means of a 
series winding. When using the ordinary compound- wound motor, how- 
ever, it was not possible to get a very big drop in speed for а compara. 
tively small change in load. A change in current, say, from three-quarters 
to 14 times the average current, should produce a speed drop in the motor 
of approximately 20 per cent. И would then be possible to use about 
36 per cent. of the stored energy in the flywheel. With the compound 
motor that was not possible, because the shunt winding which provided 
the constant field could not be varied. Не referred, of course, to the 
simple compound-wound motor without automatic slip regulator. In 
one flywheel equaliser set he had managed to use the characteristic of the 
series motor, giving a far greater speed ringe for the same variation of 
current, without introducing the danger of the motor running away. He 
had connected the shunt winding. not toa constant voltage, but to an ex- 
citer coupled to the flywheel. И the speed dropped considerably the 
shunt-wound exciter nearly lost its voltage, and therefore the current in 
the shunt winding of the main motor would be extraordinarily small, the 
motor then acting like a series motor. If the speed, however, increased 
nearly to the safe limit, then the exciter would pick up rapidly ; there- 
fore, also, if the motor took no current at all, the speed was limited to a 
certain predetermined amount. The same scheme could, of course, be 
used for any kind of flywheel, including the Ilgner flywheel set. He 
noticed in the Paper an interesting comparison of the different methods of 
regulating the speed of merchant mills, and that the author preferred the 
arrangement of a cascade of alternating-current motor, rotary converter 
and direct-current motor to the arrangement of only a direct-current 
motor on the mill supplied by a straightforward rotary converter. ‘ihe 
author claimed for the first scheme better efficiency, but the assumptlons 
he made were seldom true in practice. For small speed variations the 
efficiency was certainly slightly better, because then the direct-current 
motor in the cascade system was small. But with speed variations, say, 
in the ratio of 1 to 2 or l to І, or more especially with the variation of 
] to 3 mentioned by the author, it was quite different, for the reason that 
there was more machinery, nearly for full output, with not such a good 
efficiency as the pure rotary converter and the pure direct-current motor. 
One disadvantage was that one had to couple to the mill a combination of 
alternating-current and direct.current motors, which took up a lot of 
space. There was also an additional set of slip-rings on the main motor; 
but the greatest drawback of the system was that a direct.current supply 
was necessary. That might in some cases be available, but anyhow the 
working of the rolliug mill was then not dependent upon one set of supply 
mains, but on two sets. If the supply was not available one must have а 
motor-generator, because the exciter could not be coupled to either motor 
or rotary shaft, on account of their being run at such variable speeds. 
There was one point which was not quite clear to him—i.e., if it was 
suggested to get a continuous speed range from 100 per cent. (full speed) 
down to 50 per cent.— then, say, at 95 per cent. the frequency of the slip- 
ring current was extraordinarily low, and the rotary converter would 
run at dead low speed. There were, however, the full load copper losses 
in field and armature, and therefore if one tried to run the set for a long 
time at such a speed the rotary would tend to burn out, which could only 
be overcome by supplying an outaide fan coupled to a motor which would 
drive я continuous air blast through the rotary converter. Had such a 

fan been used in th» existing installations ? 


screen could not be surpassed. 


efficiency. 


Dr. B. WiESENGRUND said that if he understood the Paper rightly, one 
of the author's general principles was that the “ overall " economy of the 
drive should be a maximum. This meant, of course, that neither the 
capital outlay nor tlie current consumption should be à minimum, but the 
combined total of capital charges and running charges should become a 
minimum. On the whole, the author appeared to favour the standard 
arrangement of the direct coupling of the flywheel to the rolling mill shaft, 
and he had appeared almost reluctantly compelled to mention at all the 
mechanical means of transmitting the power to the flywheel. He (the 
speaker) did not think that the case for mechanical gearing for driving 
mills was quite so hopeless as that. Doubtless, the author was perfectly 
correct in stating that with rope-drive the average losses were high. А 
rope drive was a friction drive, and as such it must be so arranged that it 
could transmit the maximum power which might be required. To be able 
to do that, at least without very great complications, it was not possible to 
adjust the friction to different load conditions ; во that the losses would 
always correspond to the maximum load. The author mentioned, how- 


ever, that the case for gear drive was not quite so unfavourable as that for 


rope drive, in so far as the loss in the gear varied with the load. Hc be- 
lieved the author had done an unjustice to the mechanical drive and had 
not given the question quite the attention it deserved. He could con- 
ceive a great many cases in which the maximum economy was much better 
and more easily obtained by the introduction of gearing than by the direct 
coupling of the motor to the rolling mill shaft. That must certainly be 
the case where it was a question of mills run at a comparatively low speed 
of 35 revs. per тт. Не showed a slide which illustrated a rolling mill 
equipment in course of construction for а mill running at such a speed, 
where the flywheel was not direct coupled to the shaft, but was coupled by 
means of a flexible coupling to the motor, and both the motor and flywheel 
energy were transmitted to the mill shaft through gearing. The ratio was 
about 10 to І. and it would be realised immediately that in such a case the 
flywheel could be of much smaller dimensions and weight than flywheels 
which the author mentioned for mills between 300 and 1,000 H.p., which 
weight generally varied, according to the figures in the Paper, between 12} 
and 50 tons. The author would probably admit that, at least for mills of 
between 300 and 1,500 H.r., the combination of a high-speed flywheel and 
high reduction gear would, independent of the first cost, be very superior 
to the direct-coupled motor. The author had made a very strong point 
of the fact that th» friction losses should be kept as low as possible, and he 
(the speaker) believed that in that respect the arrangement shown on the 

With gearing similar to that shown tlie 
permanent loss was extremely «mall. Full load efficiencies had been ob- 
tained as high as 98 percent. Тһе bearing losses were, naturally, constant. 
On the other hand, the efficiency of the high-speed motor was considerably 
h'gher than that of the low-speed motor, and he noticed that the author 


estimated the superiority of the high.speed motor efficiency over that of 


the low-speed to be about 2 per cent. No doubt he meant the full load 
As most of the losses of the low-speed motor would, however, 
remain constant whatever the load, the mean efficiency of the low-speed 
motor would be somewhat less than that of the high-speed motor. 

A VISITOR, apparently speaking on behalf of Mr. C. Howarp, asked the 
author whether he had ever tried to induce the South Wales tin- plate mill- 
owners to minimise friction by using one pair of rolls only for the rolling 
and finishing ? That was the system used in America; and it enabled 
the output to be doubled, reduced friction to one-half, and increased the 
overall efficiency very much. 

Mr. В. BonrAsk MATTHEWS said that the important feature of the 
Paper was that it dealt with а number of practical points concerning 
which it was usually difficult to get any reliable information. The author 
had very wisely avoided any discussion of the comparative cost of the 
operation of steel rolling mills by steam as compared with electricity, for 
that matter had now certainly got past this stage, since there were at 
present installed in this country between 80 and 90 thousand horse-power 
of rolling mill motors, a clear indication of the faith of steel-makers in the 
economy and advantages of the electric drive. He was more particularly 
interested in tin-plate sheet mills and tin-plate bar rolling mills, which, 
perhape, presented some of the more difficult problems in rolling mill 
drive, on account of the numerous passes and the varying nature of the 
work which occurred in that class of mill. With the old steam practice, 
the mills were very often behind the work that the men could do, and the 
latter had often to wait for the engine to pick up. so that they could go 
ahead with their work. With the electric drive, however, one had a plant 
which was in advance of the physical endurance of the men, and the mill 
had to be cut down to what the men could do, rather than be limited by 
the actual capacity of the electric system of driving. Referring to the 
remarks of the last speaker, he did not think that South Wales tin-plate 
manufacturers would agree with American practice. South Wales tin 
plates could sell against American tin plates, even in face of a high tariff, 
with a considerable margin in their favour. The question of friction 
losses in mills was very important, and one to which comparatively little 
attention had been given. On the electrical side the efficiency had been 


brought to a high pitch of perfection, but on the mechanical side there 
would greatly reduce the cost 


still remained a great deal to be done which 1 
of operation under ordinary conditions. Referring to the question of 
hich the author pointed out fo; 


regulators, apart from the advantages w | 
continuous slip regulators, there was also the minor advantage that it was 
far as keeping the equipment in order waa con- 


a little less complicated so e eq 
cerned. The author rather summarily dismissed the question of the 
at they were rather greater than 


losses due to rope drive and assumed t [ 
was probably the case. It had proved a very useful drive notwith. 
standing its slight disadvantages, and it was certainly very smooth, 
The author was, apparently, ve much more in favour of the use of con- 

induction motors, whereas American 


tinuoüs-current motors than o 
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practice seemed to be rather in favour of the three-phase system. It 
would be very interesting if the author could let them know what had 
been done to improve the power factor in cases where induction motors 
were employed. Considerable trouble had been experienced in that par- 
ticular direction, and often synchronous motors had to be employed to 
drive other machinery in the same works, such as rotary pumps, blowers, 
washing machines, &e., with the object of improving the power factor, 
In one particular case, which happened to be an American mill. they got 
so low a power factor that they bad to instal a 5,000 k.v.a. rotary 
condenser. | ` 

Мг. J. J. Fasora thought that the permanent slip losses; which the 
author stated were something more than one-third of the losses in one 
case, indicated where improvement was necessary. In the diagrams the 
power of the motor was referred to as " motor power.” Was this the 
motor input or output * He presumed that the power curves were the 
curves of motor output, in which case the percentage variation in the 
average power supply would appear to be something like 7 to 10 per cent. 
greater than the figures given in the Paper, on account of the losses in the 
permanent slip regulaior. Since the greaiesi slip occurred at the highest 
motor output, the greatest slip losses would occur also at this point. and 
therefore with the lightest flywheel where the absolute value of the 
motor slip was greatest, these losses would increase the root mean square 
rating of the motor more than they did in cases where heavier Illy wheels 
were used, If his assumptions were correct. he would expect the motor 
with a 121-ton flywheel to have a 15 to 17 percent. instead of a IO per сеп 
larger root mean square input than a motor with a 50-ton flywheel He 
thought it was desirable to keep on the high side as regards the flywheel 
on account of this, but of course there were limitations, as the flywheel 
effect on the reduction of the variation of power decreased very rapidly 
as the weight of the flywheel increased and the friction losses became 
considerable, The last speaker mentioned that the Paper seemed to 
favour continuous current rather than three-phase in connection with 
quite a number of these drives, and that it might be possible to obtain 
economies by using cascade motors, as these would improve the power 
factor very considerably at very low speeds. In the case of a mill driven 
by the Шипег system. where variable speed was required. economies 
might be introduced at low prime cost by adopting а motor with 
slip regulvior and flywheel, мер would. run. at two-third speed 
economically for the first passes to enable the men to cateh the billet; and 
could be speeded up to top speed for the Jast passes, as that would con- 
siderably increase the tonnage turned out. he overload capiciiy and 
power factor would be high at both speeds. ле power factor seemed to 
be а very important point when comparing direct drive with rope drive 
and gearditve, as the power factorof very low speed ordinary motors was 
admitted to be relatively very low. Forthat reason alone he thought there 
vas a chim for the use of single-speed ** eascade “ motors, ул slip regu- 
lators across the stator tappings ond direct-coupled flywheels, as it was, 
of course, very much cheaper to build, say. а motor with a 40-pole stator 
and а 20-pole squirrel-eage. rotor thin an ordinary induction motor wih 
60- pole stator and рти rotor to run at the same speed. For merchant 
mills there might even be an application for three-speed motors to run at 
full. half and one-third speeds. They would run economically at these 
speeds, and the prime cost would be considerably cheaper than intro- 
ducing rotary converters and converting to direet current. 

Мг. G. С. ALLINGHAM said that there was another method of equali-in« 
the powerdemand besides that mentioned by the author, viz., by means 
of electrie storage bateries. Of course, in the ease of a single large rolling 
mill a storage battery could hardly compete with a Нум heel arrangement, 
because its first cost weuld be excessive. In the case of works containing 
several rolling mills of moderate size, however, there was a great deal to be 
ха for providing a single common equalising device, instead of a separate 
equalising device on each of the mills, thus taking advantage of the di- 
versity factor. On the other hand, where а single equalsing device coin- 
mon toa numberof motors was used, а ffywheel м аз, in general, uasuitable. 
because the total load of (he motors was итог, "Гао flywheel-equaliser 
was particularly suited for cases where successive fluctuations of load 
followed one another in à regular eyele, for the flywheel could then be 
designed so that it was just capable of taking one of (he peaks and of being 
speeded up between each two successive peaks. Where the load was 
irregular—for instance. where there were а number of rolling mills all of 
which were probably working more or less recularly—there might at one 
time be а period when the load for a considerable time was above the 
average, or when а rapid succession of peaks slowed the flywheel right 
down without giving it а chance to speed up between, followed by а 
period during which the load was below the average and during which the 
tiv wheel. having been speeded up to the maximum. would run for some 
time doing nothing but waste electrical energy. For dealing with such 
irregular loads, the fivwheel had iwo draw backs ;. firsilv, Из capacity for 
the storage of energy was very small, and, secondly, its no-load or fixed 
losses were great. Storage batterics were free from those objections and 
were capable of dealing with irregularly varying loads without any diffi- 
culty. "Газу also had other advantages, such as forming a stand-by in 
ease of breakdown, and providing a supply of light or power at times when 
the generating plant was shut down, е... for working overtime. He 
thought there was a considerable field for th^ use of storage batteries in 
works, especially where there were several rolling mills of moderate or 
even considerable size. 1t was often supposed that the storage battery 
was not applicable where the power supply was three-phase, but that was 
by no means the ease. Batteries could be, and had been, used eeonomi- 
cally and satisfactorily in conjunction with reversible motor-generators 
or robuy converters. It was true that the losses in the battery and its 


auxiliary plant were greater in such cases than with а direet-curpent 
supply, but. at the same time, the losses were by no means prohibitive, 
especially if one used a rotary converter, the necessary. variation of 
voltage on the direct-curreni side being obtained by means of split poles, 
or by an alternating-curreni booster coupled on the three-phase side of the 
converter. Jt might be pointed out that flywheel equalisers had severa] 
disadvantages as compared with the storage battery. Firsily. there was 
а very considerable waste of energy in the slip resistances—a‘ least where 
three-phase motors were employed; secondly, there was a reduction in 
the output of the mill due to the variacions in speed which might be con- 
siderable, since the mill had to be designed to ran $ Но at the maximum 
possible speed ; thirdly, à rolling mill worked more or less intermittently 
and irregularly, and there might be times when it was idle for a longer or 
shorter time, and the flywheel), having speeded up, was running at full 
speed doing nothing. If one had to wait forsome time one was faced with 
а choice of evils; either to keep Ию flywheel running idle and wasiing 
energy, or to shut it down and throw away all the encrzv stored in it; and 
И was quite possible that спе micht choose the greater of these two evils, 
The author remarked thu the aucomatie slip тели кота were not of much 
use in rolling mills because they did not work quickly enough, bnt there 
might possibly be room for some improvement over the part:enlar devices 
described in the Paper. Tu the case of the dtrecé-current automatie regu- 
lator. for insiance, instead of timidly reducing by degrecs the resistance in 
circuit with the shunt field of the motor, why not employ a device of the 
ЗН description, which would. shorccireuit the resistance instanta- 
neously ? In that way a very much more rapid accion might be obtained, 

Mr. ALAN WiitraMs said that there was no question that the motor or 
the flywheel ought to be connecied direct to che rolls, and he entirely 
agreed with the author regarding the use of direct-current motors on the 
mill shaft. There were different ways of using them, but it was question- 
able whether the best way was with the help of a flywhecl motor-genera- 
ter. Rotary converters were undoubtedly better if they could be used. 
A system had recenily been devised by Mr. Burge, waich formed one of 
the features of what was known as the C.M.B. system. It consisted of a 
rotary converter coupled mechanically to and clectrically in series witha 
continuous-current dynamo, the voltage of the biter being variable and 
reversible, the combination producing а range of voltage from zero to 
double that of the rotary converter and having a constant, or approxi- 
maiely constant, current characterise. This enabled different speeds to 
be obtained on the mill shaft by varying the voltage at the terminals of 
the motor shaft automatically, as well as by hind-shunt regulation, whieh 
did away altogether with slip resistances or series resistances, thus greatly 
improving the efficiency. piricularly at low speeds. Incidentally. bv 
adiusting the excitation of the rotary converter, the power factor vould be 
improved. A storage battery, if desired, could be placed in parallel with 
the continnous-eurrent side of ihe rotary соус стог, supplying extra power 
for peak loads and absorbing energy when not required bythe mill motor, 


Mr. C. А. ABLETT, in reply, thought Dr. Rosenberg's application of an 
exciter to à motor generaior set quite interesting. because it went part 
of the way io obtaining what they all would like vo obtain, i.e. à kind of 
compound motor where the compound winding would only have effect 
v hen full load was reached. Dr. Wiesengrund hed drawaratient/on to the 
necessity of reckoning efticiency both as regards power consumed and 
capital chirges, which, of course, one always hid to do; bat in the 
average rolling: mill the power consumption was much more important 
than the question of capital charges, As a case in point he took a mill 
driven on the Пепег system. ‘he capital charges per ton of steel were 
only 0:15d. for each £1000 expended. he remarks about gear ng were 
very Interesting, buc he thought there were some cases where it would 
be im possible to use it. owing to the size of che cearing required, Regard- 
ing Mr. Matthew's remarks about ihe losses wich the rope drive. it was 
difficult to give definite figures because works did not like to have their 
figures mentioned > but there was a саке of some large shoet mills driven 
by rope drives, rolling sheets about cho ordina ry sizes, v here the average 
power consumption was aboni 135 unics per ton rolled. nore was also 
another case of some smaller sheet mills, doing more or less the same kind 
of work. where the motor ran at about 32 revs. per min., and was direct 
coupled, and where the power consumption was somewhere between 
85 and 90 units per ton rolled. In reply to Mr. Fasola, the 363 per cent. 
represented the total of rope losses and resistance head. losses, oui of 
Which the slip resistance loss was 13 percent. With regard to che curves, 
in most cases the brake horse- power of the motor was plotted пх the 
motor output, but in the curve which showed the analysis of the Dener 
кекс, and which showed the losses shaded., ii was rither more com- 
plicated because the slip resistance losses were ineluded. but the losses in 
the motor itself were not included. he quesiion was mised about 
providing an elecirical scheme for giving three different speeds to 
merchant mills. That had been done by means of a rope-driven motor 
having pulleys of three differen’ sizes on the moror shafi. Mill managers 
thought that 2 or 3 speeds would be sufficient. buc in praccee they found 
it otherwise. Mr. Allinghamt’s remarks about the use of accumulators 
raised a very large quescon which required a great deal of consideration, 
as, of course, running and capital costs had to be carefully worked out. 
Independent of the power which passed to and from the flywheel. the 
harder the mill was worked the more efficient became the tiywheel as a 
power equaliser. Moreover, if accumulators were weed. a тосот of the 
full size to deal with the maximum power of the mill would have to be 
installed, and in that case а moor of about 602 n.p. would be needed in 
the tin plate mill instead of a motor which was really about 150 H.P. 
There was also the question as io whether accumulators used in place of 
Нум heel equalisers would work anything like as economie diy. 
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A DETERMINATION OF THE INTERNATIONAL 
AMPERE IN ABSOLUTE MEASURE.* 


BY E. B. ROSA, N. E. DORSEY AND J. M. MILLER, 


The ehsolute unit of current ia the eleetromognotie svstom is 
defined in terms of the megnetie field which it produces. Hence we 
ceu шт ни current in ebsolute units by measuring the mosnotie 
field due to the current, or by mos curing the retio between this field 
end some other field which is mecsureble, es, for example, the e^rth's 
mevootie field. The comperison тау be med» by mons of the 
tangent и Иугпом чог, end is often е" "led the tengent gelvanometer 
method. 

Or, we e eeleulate tho force of attraction between circuits earrv- 
ing сейме! currents, end determine the current by measuring the 
forces of etirection experimentally ; this is celled the electrodyvas- 
mometer or current Белсә method. Tn? potential energy of two 
circuit: reletive toons enother is сци to LEM, where I, end Т, are 
the strenachs of the currents flowing in the two circuits and M is the 
mutual inductance, ‘Phe force or torque between the two circuits 
tending to produce а disple coment is mes sured by the rete of cheage 
of the potenti?! energy. If the currents gre constent, we have io 
сопу т, therfore, only the rete of chenge of the mutus! inductence. 
Но porateuler disp'zsomont b> represented by г ehsnge, (г, т the 
veri blo c, ond the current is the seme im the (wo circuits, the foree 
F- Г. - КІ, in which M hes the dimensions of à line; hone 
— К is of zavo dimensions, end is a function ошу of rztios of the 
dimensions of the electricz] circuit. To mez ure the current I, the 
force Fomust bo mes ured end К must be determined. As to the 
methed of mos:uring. F end determining K, the various typos of 
Instruments ditor. 

Tne force or torque mov be belenced by: (a) Тао cle tie defor- 
metion of s» wire or fibro; (5) the grevitetions! ettreection of the 
eerth: thon th» torqu» or fore? must in turn be сута in cbso- 
lute units. K meyv be determined т throe усул: (e) By moo mre- 
ments of tho s porete dimensions of the instrument; (4) by com- 
poris: of tho insirumont. with some other instru cat. the dimen. 
sions of ау еза better bo mossured ; (0 Бу moccurement : of the 
retios of tho d moasions waich enter into К. 

Toe Roc иа type of current. betenes si usd in this work cm- 
bodies thy Лус of the mothods (b) end (с). [t consists esten- 
tinlly of thro mu'tip's-lover coils of вцисто cross-scction, two berge 
fixed eoils 2nd г sme Мог moving coil. All of the coils ere coaxial end 
their plene: ore horizonte!. [а this work threo рси of fixed coils 
(50, 50 end 40 em. in die mter) 2d three moving coils (25, 25 гла 
20 em.) were usd. The moving coil we i susp d s midwey between 
the other two from on? pon of è precision bele nes, The current was 
led ia ; ad on of the moving coll ot the hetene pii by mosens of 50 
silver wires, Тао wires wore s'rek end, on account of thcir fii2nosa, 
d d aot interfore sensibly with the oscille*ion: of the bele nce. 

Tne foreo exerted upon the moving coil by the current in the fixed 
coils wee woignod by mosas of the bslenes, es follows: Tne strength 
end the d rection of the current in the coils wore arranged so that the 
moving col wes pulled down bya fore» of арон 3 д. Точ гео and 
the woigat of the moving coil were counter-beeneed. Tan the го; 
point а of the belenes wes detormined. Tne ciirrent wes thon re- 
vers. d. ia the fixed coils clone. Too fore? then beesme а pall up 
insterd of down. giving v chenge of shout 6g. A welgnt of 6 g. wes 
put on one рол of the belenes from which the moving coil wis sus- 
pended, end very посту compensated for the chenge in the force. 
Anothor rest point bwesteken; tho difference between a and b рохе 
the difference botwoon 6 g. end twiee the clectrice! force upon the 
moving coil, Tne drift of the belence wes e!iminsted by teking a 
series of the rest points а 2nd b and plotting these арта the time. 

To determine tion of the force in г bsolute units required the know- 
соз of the ооо vetus of the acecleretion of grevity. The velue 
et the Bureu of Stenderds was determined in terms of the value at 
the United States Coast and Geodetic Survey by Mr. Wm. H. Borger, 
of the Survey. Mr. G, В. Putnem. of the Survey. hes connected the 
чог volu? with Potsdam by reletive pendulum obsorvetions, Thus, 
t the Burezu of Stand ста; hes been referred to Potsdam, 


re result of о long series of observations, thi? г hsolute volue 
On this besis, 


the vatuoe 
whore. estl 
is believed to be known to three parts ia © million. 
tho ebsolute узо et the current. bs!rneo is 980-09} em. por see. 
por see.. and is probe bly correct to five or six parts in г million. 

As soon before, the constent K ia the ret? of change of the mutus! 
indictenee with the displecement of one circuit in thet dircetion in 
which we wish to determine the force. In the present case, then. К 


н Abstract of an articlè in the * Journal of the Washington Academy 
of Sciences," 


is the rate of change of the mutual inductance of two coaxial circular 
coils, with the displacement of one coil in the direction of the common 


axis. Mexwell’s expression for Е can be put in a form where only 


. a B 
the ratios ү and 4 enter, A and a being the radii of the two coaxial 
At a certain dis- 


circles and B the distance between’ their planes. 
tence, B. the force is а maximum, and the coils of the Bureau of Sten- 
nce were spaced so thet this condition wes satisfied. 
: д а , 
In this ease the force becomes practiesly a function of \ alone; т 
4 


dds current bale 


other words is determined solely by the ratio of the radii of the two 
circles. 

The determination of this retio is then the important point in the 
determine tion of the constent of the instrument. 1t wes determined 
experimentally by metheds which edmit of extreme accure су. 
principle of the methed wes identics! with that given by Bosscha 
and used by Lord Rayleigh, but was modified to increase the pre- 
cision. The coils to be compared were adjusted concentric end co- 
plener, with their plenes vertical and in the magnetic meridian. 
Most of these rdjustments were made experimentelly., Currents 
were then pessed through the two coils in opposite sense end ad- 
justcd until the resultent megnetie field et tho centre was zero. This 
was indiceted Бу 2 magnetometer needle, 2 mm. long. The retio of 


the two currents which belance cech other in this meaner is equal to 


the inverse ratio of the © gelvenometer constants " of tho two coils, 
excepting for г small correction on eecount of the length of the 


necdle, The retio of the " gelvanometer constants 7 gives the retio 
of the two meen redii when the numbers of turns aud the sections] 


The 


dimensions of the coils ere known. 
үл which hove been 


The re tio of the current wes този in two wey 
celled the " potentiometer” end “shunt | metheds respectively. 


The first method consisted in è simu't»a320u s me тоте of the 
two eurrents by mons of two potentiometers. Tne second method 
wei employed in ec os where, cs designed, the coils hed позчу the 
sume grlvenomoter constants, [n this mhod the two coils ere 
joined in ога in sach a menor thet the current flows through thon 


As used in this work both m t^cds permitted 21 


ID opposite sensa 
The letter methed, how- 


securecy of shout two ports in г million. 
ever, is somowhzt th» more 2ecurete, eonsid re bly more гу, end 

requires but on? observer. | 
Ono of the [ите of the current bs'«nco which contributed very 
«trongiy to the cttzinment of а high eccurzey is the weter-cooling 
system. In слей of the fixed coils there is è cheanel behind the 
windings through which weter con be circuleted to esrry силу the 
ht genoreted by the etectries! current. Tao supply of wotor wes 
he'd 2* s constent temperature by mows of a thormostzst, thus mzin- 
tvining the coils at a consteat tomporeture end redius Weter 
circulsted through the fixed coils while the constant wes boing deter- 
mined sad when weighings of the fore? were being meds. During 
; surrounded by а copper 


» 


the latter experiment the moving coil we 
water jecket through which water from tho seme source? was eircu- 


leted. This served the purpose of carrving гугу the hest generated 
in the moving coil end also med» constent the convection currents of 
gir which were sot up by the hosting of the coil. The possible 2ccu- 
госу in tho weighing wes thereby considerably incressed. Ву the 
method of weighing the constent lifting force of the currents of eir 
wes climineted. The temperetures of the coils were ascertained by 
mo^ suring the resistance of the windings, end corrections were applied 
to bring ctl of the ports to the same tompereture. 

The rest points of the belance were reed by movas of г telescop? 
ond sete end г sm^!l mirror mounted upon the central knife edge of 
the Более. The зе ме dist»nee wes ebout 2-5 metres. The 2ceu- 
racy of reading, therefore, wes equivelent to that which would he 
obtained with г, belance pointer 5 meires long. Thus, it was possible 
to he vo the belenee very stable end of short period without decre^5- 
ing the eccuracy of the weighing. 

To preserve the reaults of the absolute m 


Е.М.Е. of the Weston Normes! cell et 20 C. was determined in terms 
‘The euthors 


of the internetional ohm and the absolute ampere. 
heve ested the unit of E.M.F. г semi-absolute volt. Also, the fine! 
result hes been expressed in terms of the electrochemical equivalent 
of silver es determined by a large number of observations with two 
types of voltemetors at the Bureau of Stend» rds. | 

In the fine! work four combinations of coils were nsed, besid^3 on 
which wes not used in tzking the mean, owing to & very sligat un- 
согу in its cross-sectional area, end the results given below 


ansurement of current. tha 


7с Ў 


were obt ned. | 
The conclusion is that the E.M.F. of the Burew of Stendards 


concrete res!isation of the mean Weston Norm! cell èt 20 C. Jon. l, 
1911, was 1-01822 semi-absolute volts. We believe that it is e con- 
gervative estimete to assign to the value given shove г possible un- 
certainty due to ell causes of two in 100,000 » qu^ntit y сопе! to twice 
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ЕЕЕ 
\ E.M.F. of Weston 
Combination. Normal Cell 

at 29°С, 
M2, L3, L4 sorts ae wo а inti mace еее | ]-01822, 
МЗ, L3, 14............................. о - 1-01820, 
MILLI ess eT К ыыы 101822. 
МЗ, 81, 82 ............ SANA OHNE RR | 1-01823, 
Маш ыыр иды Me LR E | 1.01822. 


the average deviation from the mean. The value given by the 
combination N4 L3 L4, which was omitted from the mean, wes 
1:01825,. The weight to be attached to the fine! mean is considerably 
ineressed on account of the fact thet three psirs of fixed coils, two 
large end one smell, and two moving coils, of different radii, have 
been used. The possibility of the occurrence of appreciable constent 
errors in the work is thereby very much diminished. 

Other observers in Englend, France end Holland have recently 
published results obtained by means of various types of instruments. 
When reduced to the seme 515 s used above the values obtained 
are as follows :— 


— 


— ————— 2 = щ-щ < 


1907 ` Ayrton, Mather and Smith ............ 1-01818 
]908 | Janet, Laporte and Jouaust ............ 1.01834 
1908 | ters a urea 1:01812 
1908 | Pellat ....... E E E ОУУ ESTIS 1.01831 
1910 Haga and Boerema ........................ 1:01825 
nor "Mc CE 1:01824 semi- 


absolute volts. 


The absolute value of the electrochemical equivalent of silver as 
obtained from the current balance of the Bureau of Standards end 
159 silver deposits made by Rosa, Vina! and MeDeniel in this labo- 
ratory with two types of voltameters is 1:11804 mg. per coulomb. 
The velue adopted by the London Conference in 1908 was 1-11800. 
In other words, the internationa! ampere as defined by means of the 
silver voltameter, as used at the Bure2u of Standards, differs from 
the absolute ampere as realised there by means of the current balance 
by only four parts in 100,000. 

When the absolute value of the international ohm is as accurately 
known as the absolute value of the international ampere is now 
known the watt can be realised with high precision from the inter- 
national watt, by applying 23 a corrrection the small difference be- 
tween them. Even now the most accurate way of measuring energy 
or power absolutely is by means of electrical instruments. 


HAMPSTEAD STREET LIGHTING. 


At the meeting of Hampstead (London) Borough Council on 
Thursday last the Lighting Committee submitted certain recom- 
mendations relating to the resignation of their chief electrical engi- 
neer (Mr. G. H. Cottam) and the dismissal of his chief assistant. Mr. 
E. Sayer. It will be remembered that the trouble arose out of the 
conversion of street lamps from gas to electric lighting. 

Coun. O’Brien (chairman of the Lighting Committee), in moving that 
the resignation of Мг. G. Н. Cottam be accepted, and that his engage- 
ment with the Council do terminate on July 12th next," said there seemed 
to be some misconception as to the facts of the case. It was clearly 
shown in the Committce’s report (considered at the last meeting) that the 
urider-estimating of the cost of conversion of the street lamps was done 
by the late chief assistant engineer, who seemed to have deceived his 
chief and the Committee. The excess of £9,000 was due to under-esti- 
mating. There was not the slightest suspicion that the money had in 
any way been mis-spent or diverted from its proper purpose. ‘The money 
had been wellspent. As regards the working part of the street lighting, 
the proposition was most economical, ав pilot mains had been laid to the 
aub-stations во that the lamps might be automatically switched on and 
ой. Had the Committee known what the capita! cost would actually be 
they might have looked about for a cheaper system, but he did not think 
they would have been satisficd with it. As regarded the incidence of the 
£9,000 on the rate payers, the Council had decided that it should be paid out 
of the reserve fund and repaid in eight annual instalments out of the profits 
of the undertaking. It might, fora year or so, reduce the amount they had 
been іп the'fhabit of contributing towards the reduction of the rate ; that 
was a }4., and in two years they would have got the jd. rate back out of 
the profits. The Lighting Committee had taken a contract for the lamps 
nt £2. 5s. per post, per annum, which included some 19s. towards the re- 

payment of the capital expenditure. The last price charged by the gas 
company was £3. 4s. 9d. Не did not compare it with the gas company's 
offer of £2. Ба. because the inverted burner was not suitable for lighting 
the borough. The 2,359 lamps in the borough cost, under the present 
regime, &5.308. я saving to the general rate of £2,329, equal to a rate of 
0-554. in the £. As regarded the general financial position of the under- 
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taking, Mr. O'Brien quoted a report by Sir Alex. Kennedy (prepared in 
March, 1910), to the effect that the undertaking appeared to have been 
well managed throughout on thoroughly sound and conservative lines, 
and that the accounts were in a satisfactory condition. That condition 
was very nearly the same now. Мг. Hayward, the controller of th» 
L.C.C. was satisfied when Hampstead Council applied for the loan of 
£15,000, that the charge of £2. 5s. per lamp was justified. For the benefit 
of the undertaking the Committee had put forward that they would like 
Mr. Cottam to give six months’ notice; new machinery was being in- 
stalled and Mr. Cottam was naturally the right man to see it carried 
through. It would be inconvenient for him to leave before the installa. 
tion of the exhaust turbos, &c., was finished. The three months’ notice, 
under the terms of his engagement, would terminate on April 12, about 
the time of the Easter holidays and too soon after ihe close of the financial 
year. Also if the Committee advertised for a new man he might have to 
give one, two or three months’ notice to his employers. Mr. Cottam had 
left the matter in their hands, and wished to resign ai their convenience. 

Coun. AsHENDEN moved and Coun. HULSE seconded an amendment 
that “ April " be substituted for ‘ July іп the Committze’s recom- 
mendation. The amendment was defeated by 22 votes to 10 and the 
recommendation adopted. 

Mr. O'BRIEN next moved: “ That the question of granting a suparinnua- 
tion allowance to Mr. Cottam on his retirement be referred to the Finance 
Committee for consideration and report," and said Mr. Cottam had been а 
most efficient engineer and had developed the station from a small one with 
14 consumers to one with 8,000, the plant had increased from 600 kw. to 
5,190 kw. and the lamps from 3,000 to 345,000 ; he had reduced the coal 
costa from 24d. to 0-62d. per unit, and even to 0:564. in the past year; 
works costs, which had been nearly 7d., had been reduced to 1:14d. Не 
had done excellent work, and principally owing to his services and his 
management, they had accumulated a reserve fund of £42,000 and paid 
about £140,000 off their loans. On Mr. Cottam's recommendation the 
loan period had been reduced from 42 to 25 years, and he was compli- 
mented upon it by Lord Welby, the then chairman of the L.C.C. Finance 
Committee. Three or four years ago he installed underfeed stokers, 
which had been a great success, and Sir Alex. Kennedy had supported his 
proposal to instal the exhaust turbos and said he questioned whether 
more economical working could be reached with their present plant. Mr. 
Cottam had been with them 17 of the best years of his life and he was 62 
years of age, and he (Mr. O'Brien) appealed to ihe Council to consider the 
Committee's recommendation. ‘Tne allowance would not be an enor- 
mous amount. "They had only found him guilty of «Fat was principally 
a sin of omission, and turning him out of his berth was sufficient punish- 
ment. 

Coun. CHUBR said it was wrong for the Committee to bring such a 
recommendation before the Council, as the terms on which Mr. Cottam 
had been their electrical engineer were that if he left he would do so 
without pension or superannuation. 

Coun. BRENTMORE thought that giving the superannuation would 
create a precedent so that superannuation could not be refused to other 
chief officials. lf their services were recognised by increases of salary, 
the chief officials should not be led to expect superannuation allowances. 
He agreed with Mr. O'Brien, however, on sentimental grounds. 

Coun. CANDLER also opposed the Committee's recommendation, al. 
though he said he would hail with the heartiest acceptation any proposal 
to do something in a private capacity for Mr. Cottam, after his immeasur- 
ably good services for such a long time. ‘They should all feel themselves 
guilty in this matter to a large exteat. and should not be making а scape- 
goat of their officials. 

_ Coun. ASHENDEN moved an amendment “ that consideration of the 
recommendation be postponed for three months, or until after the Local 
Government Board inquiry, if any." 

Coun. Simmons supported the Committee's recommendation. Мг, 
Cottam had left them a sound undertaking. The money spent on it had 
been well spent. including the £9.000. He agreed with Coun. Candler 
that they had to look at home and see what responsibility each one of 
them had in this matter. No man in charge of an undertaking could 
carry on unless he accepted on some occasions the assurance of his assist- 
ant, and Mr. Cottam had accepted Mr. Sayer's reports. He (Mr. Simmons 
would face the ratepayers, and say they were doing a cruel and unjust 
thing if they refused to allow this man some small substance on which he 
might live in the declining years of his life. A gocd and faithful servant. 
he = made that one mistake, for which he had been adequately pun- 
ished. 

Mr. O'BRIEN said he was prepared to accept the amendment. 

Coun. CHANNING thought there was a legal difficulty in the matter. 
The Permissive Act said a local authority '* may, at their discretion. 
grant to any officer who shall become incapable of discharging the duties 
of his office with efficiency by reason of permanent injury to the body or 
of old age," a superannuation allowance. No officer could be entitled 
to receive this unless he were 60 years of age, but the section did not say 
that every officer of 60 years might be granted a pension. 

Coun. SNow said Mr. Cottam's record was a magnificent one, and added 
that Mr. Cottam had told him after the last meeting that a former chair- 
man of the Electric Lighting Committee had instructed him not to do any 
work with regard to drawing up estimates, but to apply himself entirely 
to the working of the machinery and producing the electric light in such 
a manner that it should really be a success. He forgot to mention that 
during the meeting, as he was so concerned by the awful position in which 
he was placed. 

Coun. BUCKLE said he would like the whole question referred to the 
Finance Committee. The responsibility was not with Mr. Sayer or Mr. 
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Cottam, but with the Lighting Committee, and himself amongst them. 
Mr. Cottam had put the undertaking on a solid footing. | 

The DEPUTY Mayor, who presided, supported the amendment. to 
postpone consideration of the matter, and said it had been shown that 
the work of preparing the estimates and carrying through the extensions 
of mains was almost entirely in the hands of Mr. Sayer, both before and 
after Mr. Cottam's appointment as chief electrical engineer. Architects 
signed certiticates for large sums of money, relying on the figures of a 
quantity surveyor, and it was impossible for a man to go into the details 
of figures prepared by his assistant. He agreed that three months should 
be allowed to elapse, so that the matter might be given the careful atten- 
tion it deserved. 

ое amendment was carried by 26 votes to 7. 

The Lighting Committee reported that they had considered a letter 
(dated. Dec. 16) from Mr. E. Sayer, expressing surprise at being sum- 


marily dismissed from his position as chief assistant electrical engineer 


without having any opportunity of defending himself before the Council. 
and asking to be paid three months! salary (£97, 105.) in lieu of notice, 
and the Committee recommended that the Council repudiate liability 
for the payment of such salary. The recommendation was adopted. 


LEGAL INTELLIGENCE. 


ee 


National Telephone Co. v. Postmaster-General. 
Sir Alfred Cripps, K.C., who appeared for the National Telephone Co, 
in the arbitration between the Company and the Postmaster-General. 


asked ihe Railway and Canal Commission yesterday (Thursday) whether 


Wednesday next would be а convenient day for the court to hear counsel 


on some points on which its direction was required. 
Mr. Justice А. J. Lawrence said the Court would be pleased to hear the 


pardes on that day. 


Re Davis Electrical Co. (Ltd.) 


Mr. Justice Neville had before him on Tuesday a petition by James 
McDougall (Lid.) for an order for the compulsory winding up of the 
Davis Electrical Co. (Ltd. ) 

Mr. J ENKINS, К.С. in support of the petition, said that the respondent 
company was formed in 1908 to take over a business of dealers and manu- 
facturers of electric lamps. It was in the nature of a private company, 
and the nominal capital was £3.000, divided into 1.000 preference and 
2,000 ordinary shares. For the sale of his business to the company Mr. 
Davis received £1998 which was satisfied as to £998 by the issue of fully 
paid ordinary shares and £1,000 was satisfied by the issue of a debenture 
which was a first charge on the assets of the company. Further deben- 
tures were Issued by {һе company which were alleged to have been issued 
in consideration of cash. There were two directors of the company, Мг. 
Davis, who was entitled to £500 a year, which £500 he received right up 
to the date of the liquidation, and a Mr. Howlett who was entitled to 7s. 
а week. The company from the commencement, said Counsel, carried 
on business at a loss, and in fact it was alleged that Mr. Davis was himself 
carrying on business at a loss when the company was formed. ‘The 
petitioners were creditors for goods supplied, and it was alleged that the 
company went on trading right up to the time that it went into voluntary 
liquidation and received goods to а considerable value, which goods were 
now claimed by the debenture-holders. Those debenture-holders were 
Mr. Davis and а Mr. Levy (who was said to be Mr. Davis’ father-in-law). 
The resolution for voluntary winding up was passed on Oct. 11. 1911. and 
Mr. Corfield, an accountant, was appointed voluntary liquidator. Не 
was also appointed receiver and manager for the debenture-holders, and 
although no allegation whatever was made against Mr. Cortield the peti- 
tioners felt it was to the interest of the creditors that an independent 
liquidator should. be appointed. 

Mr. Youncer, К.С. (for the company). offered that an independent 
liquidator should be appointed, but objected to а compulsory winding up 
on the ground of expense. The resolution for voluntary winding up 
had the support of creditors to the amount of £1.884 odd out of a total 
liability of £3,333. Mr. Cortield was a complete stranger to the parties 
until he was appointed liquidator. The principal reason urged by the 
petitioners for the interference of the Court seemed to be that goods to 
the value of about £1,600 were obtained by the company within a few 
months of the voluntary liquidation, but such а contention rather 
aa voured of hypocrisy, for the goods the petitioners had to supply during 
the last few months were but for а very small amount and they were 
seeking to get the advantage of the larger quantity of goods supplied Бу 
the other creditors. | 

Mr. HARMAN (for Mr. Davis) objected to а compulsory order on the 
ground that the voluntary liquidation was for the benefit of all the 
creditors. 

His LoRpsulP said he thought that in a case such as this he must give 
effect to the wishes of the majority of the creditors, and there must be a 


compulsory order. 


Mines Regulations. 


Before the Alfrcton magistrates on Wednesday, Мг. Hy. Stevenson. 
agent and general manager of the Pinxton Collieries, and James Strachan, 
manager of the collieries, were charged with breaches of the Home Office 
Rules as to the use of electricity in mines. In the first charge it war 
alleged that on Oct. 12 there were unenclosed fuses in the Brookhill 


Colliery shaft pump-room more than 2 ft. from the floor, and that they 
were not suitably protected. И was also alleged that the exposed 
ends of the cables in the ритр-гоот were not properly protected and 
finished off ; and that a 10 в... motor in the shaft pump- room was not 
provided with an ammeter. 

Mr. Pickerinxc, Chief Mines Inspector,who prosecuted, said he had been 
assured by representatives of defendants that everything now had been 
put right. That being во. it had been suggested thai the charges should 
be withdrawn on payment of cosis. He did not wish to minimise the 
importance of complete observation of special rules dealing with elec- 


tricity т mines. 
The Bench agreed to the withdrawal of the summonses on payment of 


Costs. 


Noise and Vibration Action. 


In the Chancery Division last week Mr. Justice Neville commenced the 
hearing of an action brought by the trustees of the Calvinisiie Methodist 
Chapel Canon-street, Aberdare, to restrain an alleged nuisance by the 
Empire (Aberdare), caused by the working of a gas engine and dynamo. 

Witnesses for plaintiffs said they could feel the vibration in the soles of 
their feet. in the communion гай. &e., and also gave evidence as to the 
alleged distracting character of the noise (the humming of the dynamo). 

Mr. PETERSON. К.С. (for defendants), said the evidence as to vibration 
was wholly imaginary, and there was no appreciable vibration ai all. 
With regard to noise, the evidence had been exaggeraccd. 

Мг. Rowek, managing director of the defendant company, supported 
this statement, and said immediate steps were taken to remove all cause 
for complaint, a motor being substituted for the gas engine. 

On Wednesday His Lorpsuir, in giving judgment. held that, wh'le 
there was not sufficient evidence to support the complaints with regard 
to vibration, there was sufficient noise to constitute a lega] nuisance. 
He must grant an injunction, but it seemed to him the nuisance could be 
avoided, and as the plaintiffs had shown no alacrity in Ciking proceedings 
he would suspend the operation of the injunction for three montis. 


Workman's Compensation Claim 


On Nov. 17 last (page 232) we reported the proceedings in an applica- 
tion at Bow County Court by G. С. Avent, а workman in th» employ ot 
the Charing Cross, West End & City Electricity Supply Co.. for compen- 
sation for injuries received at the company’s generating si июпй ai Marsh- 
gate-lane, Stratford. Applicant was injured while employed in cleaning 
switches, but a regulation prohibited anyone from cleaning live switches, 
and it was contended that as applicant had infringed this regulation he 
could not succeed. 

Judgment was reserved, and the Judge has now decided in favour of 
respondents, on the ground that ihe accident did not arise in the course 


of the applicant's employment. 


ee — — 


“The Corrosion of Condenser Tubes by Contact with 
Electro-Negative Substances." —At the recent meeting of the 
Institute of Metals, Mr. A. Philip contributed а Paper dealing 
with this subject, this constituting the first pari of a series of 
contributions to the history of corrosion that Mr. Philip has 
promised to present to the Institute of Metals. Mr. Philips 
Paper is devoted to an examination of the relatively small 
number of cases experienced by the Royal Navy in. which 
localised corrosion occurs in condenser tubes made of Admir- 
alty composition—namely, copper 70, tin 1 and zinc 29 parts per 
cent. "The author makes the interesting stalement—interest- 
ing because the causes of corrosion have generally been regarded 
as s0 mvsterious—that the causes of fully 90 per cent. of the 
cases of corrosion observed in the establishments of the Royal 
Navy have long been known. In theauthor's opinion the main 
problems which remain to be solved concerning localised corro- 
sion are, firstlv, the explanation of the causes of rather less than 
10 per cent. of the cases which are now observed ; and, secondly, 
the.«levising of a general means of preventing these and all 
other cases of corrosion superior to the metliod of protector 
bars, &c., of zinc, aluminium, steel or iron, as at present em- 
ployed. Mr. Philip includes т his Paper a schedvle of queries 
as issued by the Admiralty to those of its officials who are likely 
to be able to throw any light on the subject of the corrosion of 
condenser tubes. This list of questions is very similar to the 
corrosion inquiry form recently issued by the Institute of 
Metals, and if all who are experiencing trouble with their con- 
denser tubes would fill up the latter form there is little doubt 


that Mr. Philip's ** 10 per cent." of mysterious cases of corro- 


sion would be mysteries ro longer. Mr. Philip's Paper con- 
cludes with a consideration in detail of five very definite cases 
of corrosion of tubes used in the condensers of battleships, 


torpedo-boats, and electric-generating plants of the Royal Navy. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES 
BRITISH NOTES. 


Baildon.—On Tuesday the Council resolved to proceed with iheir 
application fora prov isional eleetrie lighting order. 

The Council have also agreed to grant facilities to Bradford Cor- 
poration for the extension of their tramways to Baildon. 


Barrow.—The Board of Trade have consented to the use of over- 
head wires for publie lighting in Roose-road. 

The electrical engineer (Mr. H. В. Burnett) has been instructed to 
prepare plans and estimates of the scheme of extensions suggested by 
him. 


Bermondsey (London).—- Sanction. has job received from the 
London County Council to the erection of an addition to the boiler 
house at the electricity works and ап extension of the existing 
condenser plant. but this does not include any sanction to the 
Borough Council's proposed loan. which was refused by the County 
Council in November. 


Birmingham.—-On the llth inst. the members of the Tramw2 vs 
Committee inspected the depots at Miller-street, Kyotts Lake-road, 
and Moseley-road. and also the proposed new routes to Harborne, 
along the Hagley-road, and to Stechford and Acock’s Green. Sub- 
sequently the chairman of the Committee (Councillor Harrison 
Barrow) entertained the Lord Mayor (Ald. Bowater), the members of 
the Committee. and several officials to lunch at the Grand Hotel. 

мр the health of the chairman. the Lord Mayer referred to the 
benetic the city had derived from Councillor Harrison Barrow’s five years, 
chairmanship of the committee. Birmingham s tramway system would 
compare favourably with that of any other town in the country. On 
Jan. llast they became masters of therr own house by taking over the Aston 
and Yardley tramways, and now they owned and held the complete 
management of every tramway line in Greater Birmingham. They had 
expended £1,500,000. and the depariment employed. 2.500 individuals 
‘пе receipts averaged over £10.000 per week : the passengers carried per 
week were 2.000.000, "ney possessed 106 miles of single track, and that 
vould be increased in the near future. The committee had been con- 
sidering very carefully how far they could go in the direction of giving 
greater facilities to the travelling public, and м hen their report was issued 
ina few days he thought it would be Gf such a satisfactory nature that the 
public would be delighted with what the committee intended to give them. 
The depariment had the great advantage of possessing officials, at the head 
of whom was Mr. Baker, whose competeney was shown in the smooth 
working of the system. 

Councillor Harrison Barrow said they might look upon the tramways 
department as one of the most important in the Corporation. И they 
looked at the census returns for the last 10 years they would see that the 
population of the outside districts had increased by 100,000, while that of 
the old part of Birmingham remained practically stationary. With re- 
gard to the revision of stages and fares throughout Greater Birmingham 
they suggested increasing ihe length of the stages, and he hoped the publie 
would he satisfied with the commitiee's proposals. He did nct agree with 
the prediction that motor omnibuses would oust the tramears, and it had 
not been the ex perience of London. Board of Trade returns showed that 
in 1903 the omnibuses in Greater London carried 287,000,000 passengers. 
In 1906 the number was 291.000.000, and т 1910 377,000,000, On the 
other hand—the tramways carricd 394,000,000 passengers in 1903, 
DUNS 000.000 їп 1906, and 763,000,000 in 1910. They would therefore see 
that the number of passengers carried Бу London tramways had increased 
at a greater rate than those carried by motor omnibuses. 

Ai a meeting of the Tramways Commitiee on Tuesday various alcera- 
tions of fares and stages were submitted by a sub-commiciee for approval. 
The revised scale was adopted and it was decided ihai it should eure 
into force on Feb. 1. 

‚ Birstall.—' The Council have resolved to proceed with their appli- 

cation for a provisional order authorising the transfer of the powers 
granted by the Birstall Electrice Lighting Order, 1901, to Electrical 
Distribution of Yorkshire (Ltd.). 


‚ Blackpool.—Ald. T. Bickerstaffe and Mr. Chas. Furness (borough 
electrical and tramway engineer), left for Berlin on the Ith inst. in 
order to visit some of the power stations in Germany, Austria and 
France. 

British Electrical & Allied Manufacturers’ Association.-—The 
annual general meeting of this Association will be held on Feb. 1 

2:30 p.m.. at the offices (36. Kingsway, London, W.C.) The 
business to be transacted will include the presentation of the annuel 
report and balance-sheet and the election of a new Council. The 
following firms have recently been elected members of the Associa- 
tion: Messrs. W. Н. Allen, Son & Co., Belliss & Moreom. The Elec- 
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tric Constuction Co.. Morgan Cracible Co. Siemens Bros. Dynamo 
Works. Switchgear & Cowans (1911) and Willans & Robinson. 

Douglas.—The special Electrie Committee is negotiating with the 
Manx Electric Railway Co. for the supply of electricity in bulk. 

Dundee.-—' The Electrice? Committee recommend the Council to 
increese the selary of the city eleetriegl engineer (Мт. Н. Richardson) 
{гот £600 to £700 регеа, 

Grimsby.— Оп Tuesdey the Electric Lighting Cc minittee eonsidered 
the question of coal reserves. The electrics! engineer (Mr. W. А. 
Vignoles said a five weeks’ stock was held, but latterly the contractors 
had been short in their weekly deliveries. The Committee decided 
to notify the contractors that unless full deliveries were completed 
this week they would buy on the market against them. The action 
of the engineer in building a new bunker and baying 509 tons other 
then from the contractors was confirm od, 


Iiford.—A sub-committee has heen appointed to consider the 
desirability of seeking parliamentary powers to extend the present 
tramway system, to instal a system of rail-less traction. or to run a 
service of motor ‘buses through Cranbrook-road and other parts of the 
district. 


Inquests.— An inquest was held last week at Crook into the death of 
an electrician nemed Earle who had been emoloyed by Messrs. Pease 
& Partnera, 

Deceased was engaged in fixing a temporary clectric hand lamp. Не 
apparently neglected to turn off the current and seized a live wire, re- 
ceiving а shock from anelectric currencat 250 volts. Medical evidence was 
io the effect that the deceased died from shock following upon contact with 
а live wire, and a verdict of accidental death was returned. 

On Tuesdey èn inquiry wes held by Shoriff Armour-Heaney end 
г jury et Сир" into the desth of Alex. M Dond. 

Mr. Плуто SHEPHERD. engineerard manager of the st itio a suid that on 
Dee. LE bist he was engaged testing а cable. "ne cable was erected in a 
Hat spiral, and. conneceed wich ic were flexible wires attached ia three 
lamps, which showed when ihe current was on and cf. Deceased was a 
plumber ai the station and he had neching (o do with the testing of the 
cable. He could only attribute his touching ihe wire to eur'osity, and 
immediately he saw M Donald lying across the wire the eurrent (which 
vas at a pressure of 700 volts) was cut off, but M'Donald was dead. 

evidence was given to show that M Donald had prev iously been warned 

not to touch any kind of elecirie wires. Afier hearing ihe medical testi- 

mony, the jury returned а verdict. of. accidental death, and adopted a 

rider embodying the sugesiion of H.M. Inspecior that a screen might in 
future be pl: wed round ihe danger zone witha placard marked "^ Danger. 

Light Railways.— Hertford County Council are applying for an 
order authorising them to widen the roadways of High-street, Wat- 
ford. and High-street, Bushey, or to contribute £2,000 towards cost 
of such widenings. &c. Objections may be sent to the Light Railway 
Commission, London. by Feb. 5. 

Ыуегроо].— Last week the resident electrical engineer (Mr. А, 
Clough) reported to the Tramways and Electrie Power and Lighting 
Committee that the supply of electrical energy for 11 months of 1911 
(up to Nov. 30) showed a considero ble increase in the use of electricity 
for power. The units supplied for lighting were 8.270.473. an increase 
of 1:389 per cent. on the corresponding period of 1910 ; for traction 
20.575.097. increase 1:442 per cent. ; and power 4.821.019 (against 
3.701.821) increase 30-234 per cent. The total number of units sup- 
plied during the period was 33,675,589, against 32,150,416. an increase 
of 4-744 per cent. 

Marylebone (London).—£2,650 is to be borrowed from the L.C.C. 
for 12 years for storage batteries for the electricity undertaking. 


Municipal Wiring.— Among those who have recently decided to sup: 
port the Municipal Wiring Bill ere Broughty Ferry. Grav esend, 
Manchester, Portsmouth, Sunderland and Whitehaven Corporations. 
Swansea Corporation have decided to take no action. 

Manchester and Salford ‘irades Connel have passed а resolution to 
oppose clause 8 of the bill, ard they have ealled upon the Lancashire and 
Cheshire Federation of Trades Councils also to oppese the clause. 

Presentation.—W. J. Gourlay. shift engineer, has been presented 
with a travelling clock by the Stuart-street station staff of Man- 
chester Corporation, on his leaving to take up the a гилде of 
station superintendent at Madras. 

 Rail-less Traction.—At the statutory meeting of Brighton rate- 

paye:s last week a resolution in favour of the Corporation Bill for 
powers to equip reil-less trolley routes, &c., was passed, but a poll 
was demanded. 

Aberdeen Council on Monday adopted the recommendation of the 
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Tramways Committee to provide a system of rail-less trolley cars for 
the Footdee district. 

At a recent publle meeting of ratepayers at. Ramsbottom. the 
Council's Bill for authority to equip rail-less trolley routes. &c.. 
was approve. 

At the statutory mecting of the Hove ratepsyers on Wednesdey a 
resolution wes passed empowering the Corporation t » promote a Bill 
for the equipment of reil-less trolley routes. 

It is stated that the Government propose to bring in & Bill in the 
next Session in order to plece reil-less traction schemes under the 
ordinary light reilway procedure, so thet powers may be more eheaply 
end casily obtaincd. 

St. Pancras (London).— Sanction has been received to a loan of 
£0.964 for electricity supply purposes, including £332. 4s. for mains. 
£5.100 for generating plant. £1,140 for house services and £500 for 
meter, 

Sidmouth.— At a meeting of ratepayers last week a resolution was 
passed in favour of the purchase of the undertaking of the Sidmouth 
Gas & Electricity Со, 

Skegness.— At the meeting of the Council last week letters were 
read from “ various experts offering their services as consulting en- 
gineers in connection with the electric lighting proposals,” and it was 
decided to ask those who nad written to quote fees for their services. 


Sheffield.— At the public meeting of ratepayers last week Mr. A. 
Davidson mede a strong protest egainst the wiring end fittings 
portion of the Corpor tion Bill. This is the third attempt by the 
Corporation’ to о гіп these powers and, judging by whet heppened 
to the Gloucester Bill in the past session, thev ere not more likely to 
be successful on this then on previous occasions, 

Southampton.— The receipts of the electricity undertaking show an 
increase for the half-year ended Sept. 30 of nearly £2,700 over the 
corresponding period of 1910. end there is reason to anticipate that 
at the end of the year the increase will be £5,000 or £6.000; 25 per 
cent. more units were sold than for the same period 12 months ago. 
and the returns for the current half-year indicate a still greater 
increase. 

Application has been made for sanction to borrow £9,600 for additional 
plant for next winter's load. The plant is to be the exact duplicate of 
that last installed. Application is also to be made to borrow £2.000 for 
motors, £1,000 for radiators, £3,000 for services and £1,500 for meters. 

Stretford.—The Council have re-appointed Mr. T. L. Miller. con- 
sulting engineer for one year at a fee of 25 guineas, 

Swansea.—The Finance Committee have been considering a recom- 
mendation of the Electricity Committee to carry out extensions of the 
electricity undertaking at an estimated cost of from £45.000 to 
£47,000, As it will be necessary to apply to the L.G. Board for 
Sanction to raise a part of the money. the town clerk and the borough 
treasurer have b^en asked to report on the subject. 

West Lothian Electricity Scheme.— Linlithgow Council have as- 
sented to the application of Mr. Geo. Balfour for a provisional order 
for various districts in West Lothian and Stirlingshire, including the 
Burgh of Linlithgow. Kilsyth Council, who originally gave a con- 
ditional consent, have now decided to oppose the order, as they 
cannot arrange terms as to the purchase clause with the promoter. 


МШ.— The will оѓ. е late Sir W. Cuthbert Quilter, stockbroker 
and a director of the National Telephone Со., ha: been proved. 
Deceased left property valued for probate at £1,220,639 gross, and 


net personality £1,035,974. 


Workhouse Lighting.—Eton Board of Guardians have decided to 
substitute electric for gas lighting throughout the workhouse build- 
ing. Current will be supplied by the Slough & Datchet Electric 
Supply Co. at an estimated cost of about £60 per annum. 


Dinner. —0On Saturday last Mr. Egerton Sayer was entertained at a 
farewell dinner given by membera of the staff and employés of 
Hampstead (London) electricity supply department. at which he 
was presented with a non-magnetic watch, and a silver rose bowl was 
handed to him for Mrs. Sayer. The dinner was followed by an 
excellent concert arranged by Mr. Harry Widden. one of Mr. Sayer's 


late assistants. 

Festivitles.—Blackpool Tramways and Electricity Departments’ 
employ¢s had their annual supper on Wednesday and Thursday last 
week. Mr. Chas. Furness, borough electrical engineer and tramways 
general manager, presided, and. in proposing the toast of ** The Mayor 
and Corporation," said they were model employera. and he also ex- 
pressed his pleasure in being associated with the staffs of the tramways 
and electricity departments. 

The sixth annual dinner of the London United Tramways' Philan- 
горе Society took place on Tuesday last week at the Holborn 
Restaurant. London, Mr. Albert H. Stanley, managing director of 
London United Tramways (Ltd.). presiding. 
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The Hon. S. Holland (director). Mr. Z. E. Knapp (general manazer) and 
many visitors and members of the higher grades of the st dT were also 
present. The chairman said a large sum had been colleeted during the | 
year and the ex penses had also been large, but à surplus was shown of 
$50. The sports and concerts given by the company's employes were а 
valuable means of supplementing the members contributions, 

Mr. Knapp said the company had the district to themselves two years 
ago, but, although they now had competitors, they were. so far, holding 
their own and continued to show increases. ‘Tae staff wero greatly ` 
indebted to the directors for the improved conditions of the service. He 
referred to the practice of granting holidays, wich pay. to all th» staff, 
which the directors had adopted at his suggestion. and to the bonus 
system established in June hist. A musical entertainment was provided 
by members of the staff. 

The staff of Robertson Electric Lamps (Ltd.) held a faney dress 
dance on Saturday last. the attendance numbering about 320 and in- 
eluding Mr. €. Wilson, Mrs. Wilson (who distributed the prizes), Mr. 
and Mrs. К. G. Sheppard and Mr. J. Brandon, L.C.C... Мг. F. Pluck 
and Mr. J. Minson were the М.С», and Mr. G. H. Freeman and Mr. 
В. Philpot hon. secretaries. Amongat tho most novel ladies’ costumes 
were '* Billiken " and © Road to Ruin,” the latter of which secured 
fifth prize. 

The first Midlands Electrical Engineers’ Ball was held in the Grand 
Hotel, Birminghem, on the 12th inst., when about 200 guests were 
present. | | 

The suite of rooms set apart for the hests and their guests had been 
most charmingly decorated. and artistically illuminated. with electric 


In the Grosvenor Room, where the dancing took place, the elec- 


lamps. 
Dancing 


troliers were entwined with smilax and Britannia carnations. 
commenced at 8,45 and continued until two o'clock. interrupied only Бу 
supper. at which the healths of Mr. В. А. Chattock, the env electrical 
engineer and chairman of the Executive Committee of the Ball, and Mrz. 
Chattock, were drunk with enthusiism. 


COLONIAL AND FOREIGN NOTES. 


Argentina. — The “ Review of the River Plate " states that Parana 
Municipality have granted а 90 years! concession to Dr. Juan V. 
Garcia, on behalf of а company, for the construction of an clectrie 
tramway. 

Tne report of the directors of the Cia de Electricidad de Ја Provincia 
de Buenos Aires for the year ended July 31 lasi staies that in February 
the company acquired the Junin power station, and during the year . 
improvements had been effected in nearly all the company s works. Ton 


net profit was $488.805-78 (paper) and $125,000 was placed. towards 


amortizations, leaving 8363.805778 for distribution as follows: reserve 
fund, $18,190: directors’ and svndic's fees, $36,380; dividends, $308,380 5 
leaving S855 to be carried forward. 

The charges for the lighting of private houses and offices by the Cra 
Alemana Transatlhintica de Electricidad during 1912 will be further re- 
duced by 10 per cent. The out put will amount to about 60,000,000 units. 
and, according to the terms of the company's concession, when an output 
of 40,000,000 units is exceeded а reduction hos to be made of 5 por cent. 
foreach 5,000,000 units in excess of 40,000,000. 


Australasla.— The ‘Australian Mining Standard” says a report by 
an electrical engineer on the proposed municipal cleetrie. lighting 
undertaking was recently considered by Wonthaggi (V.) Council. 

The cost of the sub-station and distribution equipment was estimated 
at over £2,000, and current is to be supplied to the municipalit y from the 
power house at the State mine at 2d. per unit. The engincer's report 
was favourable to the scheme, and it was decided to take steps to raise the 
necessary loan. 

In the New South Wales Legislative Council recently the Tramway: 
(Carriage of Goods) Bill was discussed. The Bill provides for the carriage 
of goods on the electric tramway services. The debate was adjourned to 
enable the chief Commissioner of Railways to report as to the cost, the 
class of goods to be carried, the lines to be utilised, &c. 

Budapest.—The municipal council are erecting electricity supply 
works, which will compete with the two existing companies’ plants. 
The municipal plant is being laid down to provide for the needs of the 
municipality in regard to light and power. and will be started in 1913 
with two steam-turbo sets of 7,500 н.р, each. 

Energy will be generated at 10,000 volts and supply will be given to 
consumers at 190 for power and 110 for lighting (grounded neutral). The 
turbines will be Melms-Pfenninger, action-reaction type. made by the 
Nicholson Mfg. Co., Budapest. Ganz & Со. will furnish the whole elec- 
trical equipment of the generating stations and two Babcock-Wilcox 
marine typ? boilers. The Nicholson Со. will furnish two Garbe type 
boilera, with superheaters, economisers, forced draught and chain grate. 
Toe supply and laying of the distributing network has been divided 
between Ganz & Co. and the Siemens-Schuckert Werke Hungarian branch, 

Canada.— Мг. Е. W. Field. Imperial trade correspondent, Toronto. 
states that public works, including the erection of electric power 
plants, street lighting. &c., will, probably. be undertaken by various 
municipalities in Ontario during 1912. 


Customs Duties. — According to a revised decision, electric fuses for 
blasting purposes imoorted into South Africa are subject to 15 per 
cent. ad. val. imoort duty, under the Union of South Africa tariff, 


British goods being granted a rebate of 3 per cent. ea. A 
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Venezuela.— A Government concession has been granted to Senhor 
Р, F. Guerra for the construction of a roilway from Orinoco or Caroni 
to El Callao. The concessionaire may utilise the waters of the rivers 
Caroni and Сало del Toro for generating electric power for railways, 
tramways, and other industrial purposes. 

Wireless Telegraph Notes.—Again has wireless telegre phy played 
an important part in rescue at sea. The crew of seven men of the 
German brigantine ©“ Falke.” which stranded during a fog on tho 
Cross Sands, near Yormouth, were endengered on Tuursdiy ost. 
The Cross Sands lightship sent an aerial measage to Caister, and this 
brought the Caister lifeboat promptly to the resene. with the most 
comolete success under trying and dangerous weather and sea con- 
ditions, The lifeboat not only lost her enchors bat sustained so 
much domage that she became leaky on the retura trip to her station. 

The decree of the Uruguavan Goverameat miking it obligatory 
that all passenger vessels trading with Uraguayen ports should be 
fitted with wireless installation becomes effective on May 1. 

The Portuguese Government hes received è proposal from the 
Cosellschaft fiir Drahtlose Telegraphic (Telefunken Co.) forest blish- 
ing wireless telography between Mozambique, Angole. Cape Verde, 
Modoira and Lisbon. lt is stated thet the question will be discussed 
m Parhament. Р 
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TRADE NOTES AND NOTICES, 


TENDERS INVITED. 


LrEps Corporation invite tenders for the supply of the whole or eny 
portion of ebout 40.000 tons of steam coal (small slack. smudge 
or similar material) required for the electricity department during the 
year commencing April 30. 1913. and for various goods required bz 
the department during the year. including iron end steel bars, 23ele i, 
plates, &с.. gunmetal. copper. steel and iron castings. bolts. nuts. 
screws, spanners, Ке. wdi tubes, fittings. copper bers. strip. plate 
wire, &c., lead end other plumbers moterieh tools, tinners’ and iron- 
mongers sundries, oils. paints, varnishes, &c.. Lr. eovered cible: 
mins boxes and fittings, coal tar, pitch, jointing and. insulating m^te- 
rials. electrie lam fittings and sundries. Доза, timbr.&c... Schedules. 
conditions of contract and forms of tender mèy b? obtained from 
the maneger of the electric lighting department, Mr. H. Dickinson. 
1. Whitehell-rosd. Leeds. ‘Tenders to the town clerk. Mr. В. Е. Fox, 
Town Hall, Leeds. by 10 a.m. of Wednesday. Feb. 21. See gelso an 
advertisement. 

Tenders are also invited by the electric lighting department of the 
City of LeEps for the supply of 1.000 ае. wattmoter: to bo de- 
livered as г quired on or before June 80. 1913. Forms of tender ead 
conditions of contract mey b» obieined from the manager. Mr. Н. 
Dickinson, 1. Whitehall-rosd. Leeds. Tenders to the town clerk, 
Mr. К. E. Кох. Town Hall. Leeds. by 10 a.m. of Wednocdey, Feb. 14, 
Seo cdvertisemont. 

The Electricity Supply Committee of Stepney (London) Borough 
Council invite tenders for the manufacture, supply and erection of 
one e.h.t. eonverting plant. suitable for 6,000-volt three-phsse a.c. to 
14. d.c., together with e.h.t. and Lt. switchgear, бс. Geaers! con- 
ditions, specification and form of tender and drawings my b? ob. 
tained Нот the borough electrical engineer and miuniger, Мг. W. 
С.Р. Tapper. Tenders, addressed to the chairmen of the Electricity 
Supply Committee, 27, Osborn-street, Whitechvpel, B, mast be 
delivered by noon of Monday, Jan. 29. 

Portar (London) Electricity Committee went tenders by noon Jan. 
24. for superstructure of extension of generating station. Specifica- 
tions from borough surveyor, or from Мг. W. W. реле, 7. St. John- 
street. Adelphi, W.C. | 

Hariax Corporation want tenders by Feb, 5 for year’s supply of 
lighting tittings, electrical accessories. улг. cables and phosphor-broaze 
wire. v.b, cables. Lt. cables, meters, oils, «е. Form: of tender from 
borough electrical engineer. | 

Bnapronp Corporetion went tenders by Jan. 27 for supply of 
1.100 tons of steel girder tram rails and 200 steel poles. Spesitications 
from city engineer and surveyor. 

Chiswick Distriet Council reqnire tenders by Jan. 27 for one, three 
or five years maintenance of fire elms. telephones and electrics! 
apparatus. Forms of tender from the surcevor. Towa Hall, Chiswick. 

Loxbpox County Council reqnire tenders by 11 алт. Јал. 23 for 
supply of about 3.200 tons of steel girder tramwey track rails and 
fastenings, and about 1.500 tons of slot rails and conductor tees. 
Specifications from the chief engineer. Spring Gardens, 5.\. N 

LoNvowv County Couneil also require tenders. by 11 a.m. Jan. 30, 
for an electric light and power installation for the L.C.C. School of 
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Photo Engraving and Lithography. — Specifications, &с., from the 
chief engineer, Spring Gardens. SW. — 

BURTON-UPON-TRENT Corporation want tenders by noon Jen. 27 
for supply of 1,950 kw. turbs-alternator and condenser, switchboard, 
500-kw. and 30)-kw. motor-generators, weter tube boiler, stoker, 
superheaters, mins, &e. Speeifievtions from borough electrics] 
engine ss. 

The Visiting Committee of ExETER Asylum invite tenders for the 
supply of steel conduits and fittings, у.г. cables, distribution fuze 
boards, &е. Specitiextions from Mr. H. Lloyd Parry, clerk to tho 
Visiting Committee. 8, Southornheay West. Exeter. Tenders by Feb. 2, 

Croypon Corporation invite tenders for the supply of a mixed 
pressure turbine piant of their electricity works. Plans гла speci- 
fications can be scen and form of tender obtained at the offiess of the 
borough electrics! engineer, Mr. А. С. Столь, and tenders to Mr. 
Е. C. Lloyd, Town Hall, Crovdon, by И a.m. of Mond sy, Joa. 29. 

Isr1NGTON (London) Council want tenders bv noon Feb. 2 for one 
year's supply of stores, including carbons, are lamp globes, trans- 
formers, Insulators, meters, esbles, lamps, &e. Forms of tender 
from the Town Hall. 

CHELTENHAM Corporation want tenders by Jan. 23 for 12 months’ 
supply of electric light fittings, c.i. pipes. ironmongery, oils, &c. 
Forms of tender from the Borough Engaicer. 

Вікміхонлм Tramways Committee require tenders by noon 
Jan. 29 for 12 months’ supply of stores, ineluding insulating materials, 
electrical sundries, iron and steel, ironmongery, paints, varnishes, 
oils. &c. Forms of tender from the general manager. 

DARTFORD Council require tenders by noon, Jan. 23 for supply of 
high-speed vertical engine, tandem generators, three-wire balancer, 
three superheaters and extensions of pipe work, switehboard, and 
electrically driven centrifugal pum». Specification from the Clerk. 


DuBrtN Port and Docks Board require tenders by Jan. 30 for 
supply of two 4-ton portal wharf electric cranes, Specification, &с., 
from th^ Engineer. East Wall, Dublin. 

AsuToN-UNDER-LvNE ЮКосбейу Committee went tend rs by 
noon Jen. 24 for three Lenesshire boilers end two 1.530 kw. turbo- 
altorn^*ors, росс зах from Borougn Electries! Enginor. 

NUNEATON Corporation require tend rs by 9 a.m. Fan, 24 for supply 
of turbo-geneorstor end surfae? condensing plant (or, s'torn tively, 
jet or ejector tvp^ condensing plant), pipe work, Фе. Specific tioni 
from the Borough Electrical Engineer. 

Horxsey Council waat tenders by 4 p.m. Jan. 25 for extension of 
Temperley transporter. Forms of tender, &c., from the Borougn 
Electricz;! Engineer. 

HoRNsEY Council gtso went tenders. by + p.m. Feb. 7, for supply 
of electricity meters, сооз, cable stores, &e. Forms of tender, &e.. 
from the borough electric! engines: ’ 

Kendal Corporation require tenders by Feb. 1 for supply of a 
100 kw. d.c. steam generating set. Particulars from the Borough 
Electrical Engineer. ! 

TuNBRIDGE WELLS Council require tenders by Feb. 10 for switch- 
geer. Specifications, &c.. from the Borough Electrics] Engineer. 

PLYMOUTH Corporation want tenders by Jen. 20 for carbons. 

meters, transformers. oils. waste, &e., for 12 months. Specification 
from the Borough Electrical Engineer. 
_ Tenders are invited up to Feb. 19 for the supply of one wire- 
testing machine to the Postmaster-General’s Department in Tas- 
MANIA. Tender3, forms and specifications from the Common- 
wealth Offiee, 72, Victoria-street, London, S.W. 

The Conselho de Administraçao do Porto de Lisboa (LisBON) will 
reccive tenders (until March 2) for supply of 10 electric cranes. Speet- 
fications may b? seen at the offices of the Administration. Deposit of 
£300 required (to be increased to 7 per cent. of the contract price b; 
the accepted tenderer), Four of the eranes must lift 3.000. kilogs 
(nearly 3 tons) each, and remainder 1,500 kilogs (nearly 11 tons) eech. 

The Moroecan Adjudications Commission will ** make a contract, 
Бу private arrangement after competition,” for supply and delivery 
of machinery and tools, and supply and installation of two sten 
engines and electric lighting plant, for an engineering workshop to m 
ests blished at Tancrer for repair of lighters, «е. Applications from 
firms desirous of tendering will be received by the President. Commts- 
sion Générale des Adjudication: et des Marchés, Dar En Мр, 
Tangier, up to Feb. 5. 

Tenders are wanted by Feb. 20 for supply and erection of mashi- 
nery and apparatus for the NAPLEs hydro-electric power undertaking. 
The upset price is £49.29). Electrical energy is to b? gonerated z! 
Volturno Springs. Ti current to Ъз transmitted to Naples 13 
12,000 k.v.a., and the plant must be of double that capacity. Plans 
may be seen at the office of the Consiglio Generale dell. Ente Anto- 
nomo Volturno, 37, Piazza Municipio, Naples. 
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TENDERS RECEIVED AND ACCEPTED. 

The Metropolitan. Asylums Board. has accepted the tender. of 
W. J. Fryer & Co., at £36. 5s. for extensions to the electric lighting 
at Queen Mary's Hospital. and of Rhodes Motors(Ltd.), at £22. 15, 6d. 
for the instellation of larger motors to drive the mechanical stokers 


at Queen Mary's Hospital. 

Southwark Borough Council has provisionally accepted the tenders 
of the British Insulated & Helsby Cobles, and the Western Electrie 
Co, for cables. at £62. 7s. 10d., and £72. 3s. respectively. 

Lowestoft Council has accepted the tender of the British Westing- 
house Electrie & Mfg. Со. fora supply of 12 in. gei wheels with 4 in. 
bore at £2. 12s. 6d. cach. 

Lowestoft Council hes eceepted the following tenders for supplies 
to the electricity depertment: British. "l'homson- Houston. Co., 
motors; Siemeas’ Dynemo Works, meters; Edison Swan Co., 
carbon filament lamos; Electrical Co., metal filument lamps, 

Merylebore (London) Council has accepted the tender of Babcock 
& Wilcox at £460 for two internal superheaters for boilers. 

Chesterfield Council have zccepted tho tender of Bellis & Morcom 
for a 750 kw. triple-expansion three-erank engine (300 r.p. m.), with 
steam separator and trap, at £2,250. 

Newport (Mon.) Guardiens hzve accepted the tender of the 
Neville Engineering Co. for an electric lift, at £230. 

Meldon Council have eecepted the tender of H. Р. Girling for 
wiring the Moot Helland public clock (at £16), and that of J. Sadd 
& Sons for supplying electric current (at £8 a year). 

Тгатсаг Meters. --Chembcrlvin & Hookham = ampere-hour car 
meters стс being insteled on the cars of the Delhi Tremways Co., 
end Messrs. Verner & Со. have received an order for 21 meters to 
equip the Шота сага, Nottingham Corporation ere elso going to 
instal this type of meter on their cars, end they have given the firm 
en order for the first 100. 


Commonwealth Contracts.—The following contracts have been 
placed by Austrelion Government Departments :— 

Postmaster-Generals Department,  Vielortia.—Buitish Insulated & 
Helsby Cables, 1000 two-conductor cords, £3]. 25. 54.200 ditto, £183. Los, ; 
900) three-conductor ditio, £25. 63. 20.: 1.000 ditto, £87. 10s: 150 
gravity restoring bull’s-eye indicators, £26, 17s. 64.; and 3,000 jacks, 
£87. 10s. Western Electric Co., 12 sections of cob. switehboard at Bal- 
hirat P.O.. £4.265 5 05,000 jacks in strips of 20. £105, 4х. 24.; 440 elec- 
trical registers, £143; 440 reliys, £165; 1.320 уаз. switchboard cable, 
£105. Ts. 2d. : 2 miles 62-pair telephone cable, £925: 10 miles 26- pair 
£1.200; 10 miles. 13. pair, $720. J. Bartram & Son, 75 repeating cols, 
£30; 25 ditio. £10. Тох. 50. ; 2.500 icsi jacks, in strips of 20, $96. 17s. ба. ; 
1.000 plugs. $29. 35. 4d. ; 3.000 protectors, in strips of ТОО, £339; 72 
gross screws, £14. 85. ; 70 e.b. 15-Ene switehboards, £1.032.. 10s.; 36 
ditto, 25-line, £788. 83. ;. 10 ditte, 20-Iinc. £335. 

Di partment of Mines, Victoria.—British Insulated & Helsby Cables, 
telephone cable, 13- pair. £95 per mile : ditto, 39-pair, £205 per mile. 

Railways Di perte nt, Vretoria.—TF. Vanderkelen (Felten & Guilleaume) 
No. 103 telegraph wire, £11 per ton... British Insulated & Helsby Cables, 
lead-covered cable, £630; byghtning arresters, £29. 3s. 44. Eyre Smelt- 
Bamber " zines, #51. 7s. 64. Vanderkelen & Co., telegraph 


BUSINESS NOTICES. 

Messrs. Hooghwinkel & Thurstield, consulting engincers, of Leeds 
and London, аге dissolving their partnership. After Feb. Lell com- 
munications should be addressed to Mr. Hooghwinkel at 24, Martin's- 
k ne, Cannon-street, London, B.C. 

Tne partnership between William. Robt. W. and Thos. W. Robson 
(trading as W. Robson & Sons), electrical and gas engineers, 226, 
Westminster-road. Kirkdale, Liverpool, has been dissolved. Debts 
by Messrs, W, & T. W. Robson, who continue at the same address, 


ing Co, | 


wire, £110. 


Patents Development.— The proprietor of patent No. 1,456/1907. for 
“ Improvements in or relating to electrolytic rectifiers.” desires to 
enter into arrangements for exploiting the same in this country. 
Communications to Messrs. Haseltine, Lake & Co.. patent agents and 
consulting engincers, 7 & 8, Southampton-buildings., Chancery lane, 
London, W.C. | 

The proprietors of patent No. 795/1908. relating to “ Rotary 
vacuum pumps," desire to grant licences. Particulars from Messrs. 
Lloyd-Wise & Co., chartered patent agents, 46, Lincoln's Inn Fields, 
London, W.C. 

The proprietor of patent No. 2.943/1908, relating to “ Oscillation 
receivers, desires to dispose of same or to grant licences thereunder. 
Inquiries to Messrs. Cruikshank & Fairweather, Ltd., 65 & 66. Chan- 
cery-lane. London, W.C. 

А The owners of patents Nos. 2490/1910 and 7,641/1910, relating to 

Fhe manufacture of silvered glass mirrors,” desire to enter into 
negotiations with firms for exploiting same in this country. or for the 
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аге of the patents Inquiries to Messrs Abel & Imray, Реле 
Agents, Birkbeck Chambers, London, W.C. 

Willing's Press Guide. — We have received the 1912 (39th) annual 
edition of this Guide, which is published by Messrs. J. Willing. jun. 
(Ltd.). 125. Strand. London, W.C. It contains, in addition to the 
generel alphabetical list of newspapers and periodicals of all classes, 
lists of provineisl papers arranged in counties and in towns (which we 
find particularly useful). the London addresses of provincial papers, 
Colonial, American and Continental papers and their London ad- 
dresses, also the Metropolitan newspapers, magazines, &c.. arranged 
olphabeticelly and according to the days of issue. Metropolitan and 
suburban local papers arranged according to districts, «е. We have 
found this guide. which is published at ls., accurate and reliable in 
its information. 

А. & C. Black’s Reference Books.-—-We have received copies of thè 
1912 editions of the undermentioned books published by Messrs. А. & 
C. Black :— 

" Wuo's WHo.”-—This book continues to inerease in bulk. con- 
taining 2.364 pages and about 24,000 biographies. The events re- 
corded are brought up to Aug. 31. 1911. The book appears to have 
been carefully revised. and the cliaracter of its contents is too well 
known to require description here. The price of the book is 103. net. 

" Wuo's Мно Year- BooK.” — This book is mide up of the tables 
which were formerly a popular feature in ^* Who's Who," and which 
enable one to take full advantage of the information given in ** Who's 
Who." Price Is, net. 

The “© WRITER'S AND Artists’ Y kan-Book.7- "This work informs 
writers and artists as to the kind of work required by papers and 
periodicals. Price Is. net. 

The ** ENGLISHWOMAN'S Year- Book.” -- This book, as usual, con- 
tains а mass of information which should be found useful Бу all 
women taking part in public or social life, Price 2s. Gd. not. 

The four volumes ere in neat red covers. and form an ornamental 
end useful set of reference books. 

Shipbuilding Literature. — We have received the fine New Year 
number of the “Syren and Shipping," containing portraits and 
biographical sketches of Mr. Godfrey С. Isaacs (managing director of 
Marconi's Wireless 'Pelegraph Со.), Mr. H. Walker (the new general 
menager of the L. & S.W. Railway), Mr. Sydney Buxton (President 
of the Board of Trade). and several notabilities of the shipping world. 
The number also contains excellent portraits of many. members of 
the Institution of Naval Architects, besides illustrated articles de- 
seribing the Erith works of Callender's Cable & Coastruction. Co.. 
the '* Maloja " (`` the ship of the vear "). and its electric lighting. 
power. heating and cooking. installation. in which SNiemens- Bellis's 
generating plant is used. * The Future of the Oil Engine," * Marine 
Refrigeration." " Tho Year's Shipbuilding, "&c. 

The January number of Те Steamship” is also a special one 
devoted to the world's shipbuilding for 1911. and contains Мг. 
В. Parker Haigh's British Association Paper on " Electrical Steering,” 
shipbuilding statistics (British and foreign), accounts of Board. of 
Trade inquiries, wrecks and casualties, ќе. A useful and creditable 
production. ` 

LIQUIDATIONS, &c. 

Claims egainst Electric & General Assurance (Ltd) are to be sent 
to Mr. Г. Maltby. 5. London Wall-bdgs.. London. E.C.. Бу Feb. 5. 

A meeting to receive an eccount of the winding up of the Electric 
Installation Со. (Ltd.) will be held on Feb. 23 at the offices of Messrs, 
Parkinson, Mather & Co, 5, Clarence-street, Albert-square, 
Manchester. 

"The Johnson-Lundell Electric Traction Co. (Ltd.) is being wound 
up voluntarily, end Мг. А. E. Messer. 14, Old Jewry Chambers, 
London. E.C., has been appointed liquidator. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 
T he following abstracts from som: of th: specifications rezntly published have bon орг 
compiled by Messrs. MEwBuRN, Erlis & Pryor, Chartered Patint Agonts, 70 and 72, 
Chancery-lane, London, W.C. 


1910 SpzcIFICATIONS. 
21.665 Berry. Electric heatin? apparatus. 
29,339 Hirst & Brook. Electric current regulating and controlling apparatus, such as 
electric motor starting and controlling apparatus and the hk». 
29.719 Husnes. Method of and apparatus for igniting explosive mixtures. 
29.734 Тномлз. Eddy current absorption brakes. | | 
This invention relates to eddy current brakes and comprises a cylindrical drum 
armature arranged for relative rotation in a magnetic field. The drum 15 divided 
into planes parallel to the direction of relative motion so that the dissipation of enerey 
is Not materially reduced but takes plac: mainly on lines parallel to the direction of 
motion. The path for the eddy currents is so divided that their magnetic еї. сіз 
largely cancel out, a large dissipation of energy being thus obtained with a small 
expenditure of exciting current, | 
30,021 Brousuam. (Dominion Guarantee Со.) Electric supervisory system, 
firo-protcction systems. m | 
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1911 SPECIFICATIONS. 
81 Leitner. Кесіп regulators. : 
188 А: шом Мотск Car Co. & Murray. Armatures for maeneto-electric generators' 
346 MATHER. Adjustable lamp-supportine and other brackets. carriers or fittings. 
5.165 В.Т.-Н. Co. (Alleemzin? Electricitats G:s) Control of electrically driven 
printing pressss and the like. 
5.993 В.Т.-Н. Со. (С.Е. Co) Electric motor control systems. 
6.095 ВТ.-Н. Co, (С.Е. Co.) Elkc'ric motor control systems. 
6.345 FAIRWEATHER. (Stein). Portable telephones. 
6.982 Turner. Telephones transmitters. 
10.038 Pintner. Trolley wheels for elcctrica'ly-driven vehicles. (4 8 10.) 
10.231 RocHLInG’scHE EISEN UND STAHLWERKE OES. & RoDENHAUSER. Electric 
furnaces. (12 42 10.) 
10.266 Berrin: & Tost. Spark-gap devices for wireless telegraphic and telephonic 
apparatus. 

This invention doscrtbss a spark-pap devic: for wireless telegraphic and telephonic 
apparatus in which the spark 13 produced in an annular slit formed between the ends 
of two tubes which are arranged end to end with an interval between them. A jet 
of casis directed through cach of the tubes and the two jets after meeting one another 
flow out throzea the slit. 

13.676 Franz Clourd. R4BINISCHE GUMMIWARENFABRIX. Insulators for high-tens on 
electricity conductors. (Patent of addition to No. 1,099 10.) 

16.230 Віссн. Method of and apparatus for regenerating busnt-out carbon and metal 
filament electric lamrs. 

16.870 Ашем, West & Co. ё MocoRibpoE. Drum typ: controllers for the shunt control 
of electric motors. 

18.778 Brunner. Electric push-button switch. 

18.804 Scueitiin. Furnac2s for the production of metallic sodium bv electrolysis. 
(20 8 10.) 

18.868 SIEMENS ScHuCKERTWERKE Ges. Boosting transformers, voltage regulators and 
the like. (228 10.) 

This invention relat:s to boostinz transformers. voltage reculitors and the like. 
It compris?s exciting and boostine windings, and specification describes th? connec- 
tion of condensers of suitable capacity in parallel with the boosting winding. This 
prevents the generation of high potentials across the exciting winding when the 
boosting winding is traversed by hieh frequency currents. 

19.034 Liricas & EpwARDbDs. Electre horns. 

19,942 NioHTiNGALL. Means for automatically controlling heat in electric heating 
apparatus. 

21.942 British lusutATED & Hersey Cares, Ltp,. & Виснек. Ekctrical welding 
mechines. (Divided application on 26.478 10. 15 11 10.) 

23.911 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges.) Automatic signals for 
railway or like vehicles. 

This invention relates to methods of automatically actuating a signal uron a railway 
vehicle by means of an alternate-current electromaznzt. Ph2exc.ting current of the 
electromagnzt is altered when passing a stationary iron rail, and the specification also 
describes the use of a differentially wound electrical relay one or morc windines of 
which are in series with an alternate-current elcctromaegnet and are excited in th? 
орро 5-32 to the other winding by a branch current from the same source? 

24.697 Оен. Mans for us? in automatically controlling the timine in ", magneto’ 
iunitionapparatus. (14 11 10.) 
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APPLICATIONS FOR FATENTS. 


’ Note. —T he wndermentioned Applications (except those marked t) ave nol open to 
public inspection until after acceptance of Complete Specifications. Those marked ® are 
open for inspection 12 months after the date attached to them, i} they have not been published 
previously in the ordinary course. Names within parentheses are those of communicatori 
of inventions, W hencomplete Specification accompanies application, an asterisk is 


Dec2mber 22, 1911. 
28.873 Suttivan. Alternating-current apparatus. 
28,899 Hackett & WHATTAM. Electrical equipment of roundabouts, scenic railways and 


the ike. 

28,909 Perry & Davies. Protective devices for electric lamps. (Addition to 
23.781 11.)* 

28.913 RANKIN & CHLORIDE ELECTRICAL STORAGE Со. Electric regulating or equalising 
apparatus. 


28.942 Druseipt. Electric switches, * | 

28.952 HERMAN & Kiss. Process and apparatus for the transformation of alternating 
current into continuous current. * 

D:cember 23. 1911. | | 

29.025 Wyne. jun. Electro-maenetically shifting the points of electric tramways ог 
railways. 

29.027 Млзн & Western Evectric Со. Intercommunication telephone systems. 

29.035 Tate. Are lamps. 

29.069 SMITH, FLEMING & Guerin. Electric controller reeulators. 

29,002 DEMrstER & Sons & Mitton, Switches for mono-rail telpher tracks and the like, 
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NEW COMPANIES, MORTGAGES AND CHARGES, &с. 


NEW COMPANIES. 


EDWIN NOEL (LTD.) (119,614.)—Reg. Jan. 10, capital £5.000 in £1 
khares, to acquire an invention in relation to wireless telegraphy and all 
the patents granted to R. C. Galletti in. respect thereof, and. to earry on 
the business of electrical engineers, contractors for the supply of elec. 
tricity, dealers in electrical appliances, instruments and apparatus, &c. 
Private company. 

PINTSCH'S ELECTRIC MANUPACTURING СО. (LTD.)  (119.600.) --Reg. 
Jan. 9. capital £30,000 in £5 shares, to acquire patents and rights relating 
to processes for lighting ov heating railway carriages, tramcars and other 
vehicles, &c.. and to adopt an agreement between Julius Pintsch Aktien- 
gesellseliaft and Pintsch’s Patent Lighting Co. Private company. First 
directors аге: А. Pintsch and Dr. А. Golinelli (appointed by Julius 
Pintsch Aktiengesellschaft) and С, P. Whitcombe and F. В. C. Worsley 
(by Pintsch Patent Lighting Co.) Reg. Office: Friars House, Old Broad- 
street, E.C. 


TELEPHONE, DUPLICATING RBCORDER CO. (LTD.) (119,644.) — Reg. 
Jan. ll, capital £200 in 195 preference shares of £l each and 100 
ordinary shares of 13. each, to acquire any existing agency, business 
or undertaking now engaged in the purchase and resale of an instru- 
ment or apparatus commonly known as '' Gambles Duplicating Tele- 
phone Recorder," and the purchase and resale of paper refills used in 
connection therewith. Private company. G. F. Fergusson is the first 
secretary. Reg. office : 5, London Wall-buildings, Е.С. 


TRAMWAYS (M.E.T.) OMNIBUS CO. (LTD.) (119,684.)— Reg. Jan. 13, 
capital £200,000 in £1 shares, to carry on the business of omnibus, van, 


motor car and cab proprietors, carriers of passengers, parcels, &c., 
motor and electrical engineers, and to enter into contracts with the 
Metropolitan Electric Tramways (Ltd.) and others. Private company, 
Reg. office: Electrical Federation Ottices, 1, Kingsway, W.C. 


MORTGAGES AND CHARGES. 


SHEERNESS & DISTRICT ELECTRIC POWER & TRACTION CO. (LTD.)— 
Issue on Dec. 30, 1911, of £600 debentures, part of a series of which par. 
ticulars have already been filed. 


CITY NOTES. 


ena pee 

MEMORANDA (Jan. 18).—Bank rate 4 per cent. (since Sept. 21, 1911). 
Price of silver, 25d. рег 02. Consols 77}—77} for money ; 77; —71; for 
account. Consols Pay Day, Feb. 2; Stock and Shares Continuation 
Days, Jan. 29 and Feb. 13; Ticket Days, Jan. 30 and Feb. 14; Pay Days, 
Jan, 51 and Feb. 15; Mining Shares Carry Over Day, Jan. 26, 

Priors oF METALS (London).—Copper, cash, 621 ; three months, 63 
Lead, English, 15; —161; Foreign, 151—153. Spelter, 263-263. Tin, 
English, 195—191; Foreign, cash, 189; three months, 186}. Iron, 
Cleveland, cash, 49/6; three months, 50/5, 


BRITISH COLUMBIA ELECTRIC RAILWAY CO.— A dividend has been 
declared of 5 per cent. per annum on the 5 per cent. non-cumulative pre- 
ferred stock for the half-ycar ended. Dec. 31, together with an additional 
dividend of 1 per cent. per annum for the same period. 

BRITISH ELECTRIC;TRACTION CO. (LTD.)—'i'he directors hive ap. 
pointed Mr. G. T. Svmonsand Mr. C. G. tegetmeier to fill the vacancies 
on the board until the next annual] meeting. 

CITY & SOUTH LONDON RAILWAY СО. Тһе accounts for the half. 
vear ended Dec. 31 show а balance, afier providing for debenture interest 
and preference. dividends and the transfer of £1.500 to renewal fund, 
sufficient to allow the payment of a dividend on the consolidated ordinary 
stock at the rate of 13 per cent. per annum, carrying forward £2,814. The 
dividend for the corresponding half-vear was at the rate of I} per cent. 
per annum, with £1,500 to renewals and £1,788 forward. 

DIRECT UNITED STATES CABLE CO. (LTD.)—' i'he Board have resolved 
to pay an interim dividend of 2s. рог share (lesa tax), being at the 
rate of 4 percent. per annum for the quarter ended Dec. 31,1911, and 
payable Jan. 31. 

EAST LONDON RAILWAY CO.—In the report for the half-year ended 
Dec. 31 itis stated that the «question of electrification had advanced con- 
siderablv, and the arrangement foreshadowed at the last meeting, under 
which the money for the electrification would be advanced. by the. G.E. 
Railway Co., had been embodied jn the Bill which that company was 
promoting. ‘The Great Eastern Co. was to provide the capital, and the 
lessee companies (including the Great Eastern) would guarantee interest 
at £4 per cent. in the proportion of the liability of each of them under the 
lease. The East London Co. would apply any receipts exceeding the 
minimum of £30.000 per annum secured to them under the lease to pay- 
ment of that interest. A survey has already been made by the engincers 
of the Metropolitan, Metropolitan District and South- Eastern Companies, 
and specifications and drawings had been completed for the sub-siation 
machinery and equipment, electrical equipment of the track and auto- 
matic signalling. It was proposed to obtain the supply of electrical 
energy from the Metropolitan District Cos generating station at Lot s- 
road, and to feed it to the rails through their existing sub-station at 
Whitechapel, and through a new sub-station which it was proposed to 
build at Deptford. A new passenger station would be provided between 
Surrey Docks (formerly Deptford-road) and New Cross Suations, the plans 
for which were in hand. 

ELEKTRICITATS AKTIENGESELSCHAFT VORM. SCHUCKERT & 00.—4n 

xtraordinary meeting will be held on Feb. 7 to increase the capital of the 
ecompany from 60,000,000 М. (£3.000,000) to 70,000,000 M. (£3,500,000). 


KAMINISTIQUIA WATER & POWER CO.—A quarterly dividend of 1 
per cent. for the quarter ending Jan. 31 has been declared. 

LONDON ELECTRIC RAILWAY CO.—A dividend is announced on the 
ordinary stock at the rate of 1 pər cent. per annum; £7,500 has been 
placed to renewal account and £2,400 is carried forward. : 


METROPOLITAN DISTRICT RAILWAY CO.—A dividend is announced 
for the past half-year at the rate of 2 per cent. per annum on the 
second preference; £10,000 is placed to reserve and £2,000 is carried 
forward, 

MONTREAL LIGHT, HEAT & POWBR СО. A qnarterly dividend of 
2 per cent. (being at the rat» of 8 per cent. per annum) his been declared 
for the quarier ending Jan. 31. 

STOCK EXCHANGE NOTICES.—Tiie Stock Exchange Committee have 


granted quotations to £35,101 additional sterling 500-уеаг 4 per cent. de- 
benture stock of che Commercial Cable Co., and а further issue of £20.000 
44 per cent. first mortgage prisn lien gold bonds of the Montreal Water d 
Power Со. The Committee have been asked to grant quotations to a 
further issue of 10,000 £5 fully paid 7 per cent. Ist cumulative preference 
shares of the Melbourne Electric Supply Co. (Ltd.) and &1,538.100 joint 
power house 4 per cent. rent charge stock (in lieu of the serip), with 
£711,300 additional stock, of the Metropolitan. District & London Electric 
Railways. 

WEMYSS & DISTRICT TRAMWAYS CO.(LTD.)—It is announced that Mr. 
Geo. Balfour, of Mesars. Balfour. Beatty & Co., has acquired a controlling 
interest in this company. i | 
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COMPANIES' SHARE LIST. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC ELECTRICAL СО! а текме Гоо Банан 
RECEIPTS ^W Last Pri DiviDEND 
e js ; | PER CENT. EBK TO 
g Divi- NAME. | Por. YIELDED. Dus. Jan. 17. 
С | | Week Е I ес. AGGREOATE. д RENE 5 * Ё | High-, Low- 
ee AE OF - 5 : est. st. 
LINE. ended. 2 (а) No.of goon, incorDec.f | | Electricity Supply Esd | JE. 
е 5 E. queue МИ 9 .| 10 5/0 Bournemouth & Poole Elec. Sux Ord..... 5 sl Я 3 3 Fe AUC fed. a 
JE EN E | E £ £ £ от oh 
Aberdeen Corporation ....| Jan. 10 | 1,453 |+ 147] 32 48,963 |+ 2,787 10 6/0 Оо. брег Cent. Cum. Secon я тов ба. у 
* Airdrie «оозозотәофеое?®звъэ® е ә е е Ln S 371 + 8) 1 391 + 89 St. 44% Do. 4} per Cent. Deb. Stock (re .) Ота, жо 8 8} 6 1 9 Магсһ ЖЕ 9 
Anglo-Argentine — ..... es 14 | 50,793 | + 1,957 2 | 102,218 |+ 2.069 5 4/6 Brompton & Kensineton Elec. Sup. Ord... E 110-3 у тое 
Ashton-under-Lyne........ к суу. ЇЗ 381 | + 42 17,416 |+ 1,338 5 3/6 | Do. 7perCent. Pref. . Ра Deb. Stk, 98 —101 4 0 6 June, Dec ex 
Ayr Corporation ......... n 13| 141+ 8] 35 | 11447 |+ — 136 | g> 45 | Central Elec. Sup. Co. 4% Guar. Deb. Со 31-4 6 0 0 Feb, Aug m 
Barnsley ............... ji. "om 5 193 | + 2 | e a | 5 2/6 и Ene El. Sup. Co. 41.41 418 0 ir. AUC a i 
wor 5 308 | + | 5 2/3 о. per Cent. Ргеѓ. ................ ui Sd H 
nr [7] | ; A ө 
Bath Electric Trams, Ltd...| » 10) 700|+ 2 Lad + у 112 [St 4% Do. 4 rer Gent. Deb. Stock (red) «+++. а 
о s $m ag | rorum DE gh тре т ОР ау d Uh 
irmi & Mid'and.... " — a i 5 cer te : 4) о ж = arches el 6% 
Blackpool & Fleetwood ssc.) m 13! 20|+ 42| 2 + ao | 5 20 Chelsea Electric Supply Ori. esses ОСЬ 517 9 Мис... 4, oy 
Blackburn Corporation ....| „ 10| 1,037 | + 158 | 142 | 48563 |+ 4.041 | су, 41% 100. 4$ per Cent. Db. Stoc Mort. Db. 9 —94 417 3 i 5 
Bolton Corporation........ „ 14 2.333 | + 1251 42 105,820 |+ 6,249 St.: 4}° Chiswick Elec. Supp. Gorp. Ist От . 127 131 5 7 0 Feb, Aug 131 .. 
Bombay ................ Dec. 15 | 3,878 | + 910] SO 150,132 |+ 12,853 10 6/0 City of London Eleztric Lining Id... is отн = 
Bournemouth Corporation..| Jan. 10 | 1,558 | + 165 | 41 74695 + 185 | 10 6/0 Ро. 6 per Cent. Cum. Pref. т Tum Wig E e 
Т тя зь, DE. Бо. Pier ent ond Deb. Stock tred.]..| 100 103 4 8 6 Jan July | 
i ati Dn... Г + , 1 t. о " é cM. үк» 
Ba ee Cariaso | » 12] 6216) + 584 2 12.785 |+ 075 St | 5% County of Durham El. Р.О. 5% Ist Mort. 87 —9 514 6 Jan, Ju у z 
Burnley Corporation ......| » 13 1,352; + 16120 21,141 |+ о | Deb. ed C M pM IM E NE E. E Aue 9:1 7k 
Burton Corporation ...... „ 14 271 | + 20; 41 11,590 |+ Э 10 40 County of London Е P dd . util} 5 6 6 Mar, Sept 1 ll 
Bury Corporation ..... КЫШ! Su» 4 1,163 | + 114 | $41 53.294 |+ 4.36 10 6/0: Do. 6 per Cent. Cum. 2 к 105—108 4 4 O Jan Jay 1071 1064 
Calcutta Tramways Co. .... , 13 | к70,030 | --RI3,576 2 |ж162,729 |+ к44,9:6 |<; 40 Do, 4$ per Cent. pen tock (red.) .... pue CN DE M MONE: ишә 
Camborne-Redruth ...... » 13 121] | + n| 2 t 22. St 44% о. Second Deb. Stoc iue он i id Е о. 
Cardiff Corporation........ » 131 2,366) + 248! 41 101,654 |+ 7,458 .. ee Edmundson's Elec. Corp. d „өө UUD 2-2 » о Nov. 9 «e 
Central London Railway ..!| „ 13| 5,164 | — 469 2 10.208 |— 1,130 5, ..: Do. брег Cent. Cum. Pref. E (e); 82—88 580 July Ce, MEC 
City & South London Rly... » 14 3,399 | — 25 2 6,834 |— 503 st. 41% Etre RU 2 qe 4l 5 6 6 о ЖЕ Oct | с КИ 
Cit of Birmincham "PP oe ee “э ee ee i н | ) E Е : m 4 .5 5 2 6 Маг, Sept Й ee 
Cork Electric Trams Co..... „и 461; + 19| 2 5. 2/6 Ро. 5 рег Cent. ou ys VI MAN ot 3 413 3 Feb, Aug -*, ° 
Croydon ................ » 5 1,755 | + 5,028 | 40 St. 44°% Do. 4} Ist Deb. ios red.) ...... — 8-7 о О Oct Ж ое | hs 
Devonport & Dist. Trams ..| „ 5 S41} + 84 | 5 4/0 Hove Electric о И" DE * 4 > ecc dis 
Dover Corporation ........ » 13) 200  20| 4l St, BG Kensington & Knightsbridge Ом... ЧИ 6 B 6 Feb, Aug] ` | 
Dublin & Lucan Railway .. ñ 1; ы à à an 26 $ ы | a rd. A 5] à 5-0:-0- Jan. July zi ae 
Dublin UniteJ...... esse. „ | 5 | nt. Deb. Stock (red.)...... 94 —96 4 4 3 L ка 
dley-Stourtridge ...... ps D 804 | + 94 1 St 4% Do. 4 рег Cent. Deb. Stoc uS | 
Dunes: Corporation eae » 10 1141! + 12 | 134 St: 4% Kensington & Кшт. ee 95-98 430 April, Oct =! + 
East Ham Council ........ » 13] 1,069; + 8] 4l | , Со. (Joint Station) 4% SE ies den "t m р v TIT 
Exeter Corporation ecco m 12 288 + 23 41 St. 44% E Kent Elec. Power Sopa ‚ VED. Ў Е 1}---2 3 14 0 Маг, Sept °з | ee 
Gateshead & Dist. Trams .. M 5 1.181 | -F 721| 1 3 1/2: London Elec. Supply 1 Meee er EV 4 10 80 Mir St ue ae 
Glaszow Corporation ...... „ IS] 17110 — 59 | 132 5 3/ Do. брег Cent. Pref, ... DI 88—91 4 9 6 Jan, Juy | 900) oe 
Glossop Т,атз............ 5- 13 120 |+ 7 2 4% | Do 4 perCent. Ist Mort Deb. ......., 68—91 4 9 6 Jan July Эз s 
Gloucester Согрп._........ » 10 275 | + 18 | 5 2/9 Metropolitan Electric Sum у, td; обеды B Bu e NW Т? 
hep par o А 3 NE ү: ) З aS Do, Hi e QA Bob Stock ist Mort... 99—104 4 8 9 June, Dec ce zz 
Great Norti ern & City Rly.. ” 13 1.731 + 118 2 ЛА 4} СЕ Do. 4. рег Cent. Dob. Dh Stock red.) 81 - 87 4 2-0 Jan, Jul 86 £5 
Н Cron ОЕ ню Ni Midiand Eke Corp forP.D.4p lst Mort.D-b: 944-90} 4 14 0 * . | " 
ifax Corporation ...... ‘a А ' Es о “С. уо Nr EA AAR, 
Н Tramways Е m- 5 273 | + 46 І 5 20 Newcastle wr Supply Ord. (1 дн. 3} 4 600 Feb, Aug -+! oo 
. Hastinys Elec. Trams Со. ..| И 755 | + 63 2 57.010- 137,500) re ро а 542 5. Pt Ale, 9 ав 
В ag] Peja теа? lop ен Do: d] per Cant, let Mork Debo i 95-97 413 9 Jan, July =j + 
ersfield Cor n. ....., " ,82 5 -Q | Si NS nd "c. аа" =: 3 vi i n oo 
О bxc DA „ 13 2,983 1+ 201 | 4l 100 5% North Metro. Elec. Ja d s з Морза re | || ч БЕ А э. © 
li d CM EN о dm e А 4 6 0 Feb Aug! c | + 
Ipswich Corporation ......| n 13] 381+ — 6| 4i hope de Dues о Dec! eios 
Isle of Thanet Со. ...... | „13 290 + WH] 15 . 4% Ро. 4% De "CLOS No C ‘Pret 91-10 6 00 a TENET 
ATOW ............ ix d „o 5 132 | + 17 1 6/0 i Notting НШ Е. L. Co. 6% Non.Com Pret. blok 513 9 Mach. m ws 
Koehler Corporation ТРЕ „11 145 | — 22 | 41 5 3/0 | Oxford Electric Se — T uico qus. i pu 
Kidderminster & District .. » 5 100 | + 14 1 . 4% ‚Оо. 4% Deb. | E d s wiped is в 6 | о Feb. Aug EH 
Kilmarnock Corporation . m: BS 148 | + 17| 35 5 50 St. James & Pall "s , lec. EO A 6 eee AS T 
pu ү AE i K I { 28 "5 2 31s D Колы Deb. Steck (red)... 85-87 4 1 6 Jan, July ++, -* 
arkshire Trims Go. ....| м : . /o OC с К Е C ae 
Lancasiire United «ce. » 10! 11 | — 22! 2 S .. Smithfield Market Electric Sup Ord. о 5 E Lane pug ONES. qe 
"Leamineton .............. "T i " 142 | + T " о ү E mL | EEEE .. 98 - 101 5 0 6 Ae P ed | „э 
rporatión ........ „ 13 ‚124 | + ‚ Sg 190. о с Ted.) esse. т | ma 
Ee Corporation Veri „ 13| 2494] + 21| .. 1 0/8? South Metro. Elec. Lt & Power 7% Ist Pret ү lH E F E s je n aa 
Leith Corporation ........ a> l4 594 | + 57 | 135 10 7, Do. 6 рег Cent. - в iUa m ERA aha м (4 123 Ар, 2 x NES 
Lincoln Corporation WX us * ee ee . ў 449% Оо. 41 Ist uo moO 4 "n ... { E ая April, Oct 2 | va 
Liverpool Corporation » 6| 12.520 | + 1,146 5 1/3. Urban Electric Surply P; AGRORUM р a Me Se April, Oct .. .. 
у о и м лк Др per Oto tet Mort, Deb. S 486 -88 5 3 0 April, Ос: «| . 
Llandu:!no&Col.;yn Bay Ry. " о . LN f О Sron coo i. e р А : .. 
London County Council .... T 3] 44.175 | + 2,571 | {32 06 | Waste Heat & Gas E Stations . 7 E By HE 27 e Se e T 
СОИ ИРЕ У о с Жз E 
London Urnited............ i ; | . 4 vent. . stp d wa Mo | 
Lowestoft Corporation ....| „ 13 152. + 3| 15 | | Electric Railway3 and Tramways. | | Aon | ‚ | " 
Manchester Corporation „ 13| 15.963! + 1,105 | 41 .. | Bath Elec. Trams Pref. Ord. ......... es iA A pri is ч a b. 
Mersey Railway .......... н 131 2146) + 68| 2 0% Do. 5 рег Сел. Cum. Pref. .......... yt ch 31 Jan. MEL e 
Merthyr eer khac eas in 208 | + 27 1 ‚41% Do. 4} Ist Mort. Deb. Stock (red.) .... 80 —85 5 ? 0 pnl, ! EC i 
Metropolitan Dist. Railway.. Н 13| 12834 | + 604 2 | 4b, B'ham & Midland Trams 4} 1st Deb. Stock 92 —94 417 0 2m Ju y OPER 
Metropolitan Elec. Trams.. м 5 8.830 | + 1,317 | о 4% Bristol Tramways & Carriage Ord. ...... 5} —6 6 19 0 Feb, Aug a . 
Middleton „нь. is S 320 | + 3 1 496? | Do. Cum. Pref. .................... 71-1 250 TNI . г 
Nelson Corporation........ „ 13 152; + 1014! 49% ' Do. 4perCent. РБ°%з..............+.. 100—102 3 19 3 | Feb, I E ERE 
Newcastle-on-Tyne Corp..| , 13 4.047 1 + 180) 41 . | British Electric Traction Ord. .......... i ' T ы p А 
Newport (Mon.) .......... „ 13 6791 + 42| Al .. , De. 6 рег Cent. Cum. Pref... Lees. $a ge A ae ba 
Northampton Corporation.. s d 483 |+ 45 4] 5% Ро. 5 рег Cent. Perpetual Debs, ...... ‚ 94—97 5 5 6 rri en t 791 iv 
Oldham, Aston & Hyde. p 5 599 | + 45 1 : 43° Do. 4} рег Cent. 2nd Deb. 5ісск...... ‚ 9-8 511 0 May, A 69} es 
Oldham Corporation ...... Е 1.841 + 149| 42 . 3% Central London Ordinary Stock ...... .. 67-69 4 8 € Feb, AU .. 
Perth (N.B.) Corporation . | » 10 l€1 | + 18 | 34 А Do. 4 рег Cent. Pref. Ѕїоск .......... 84 —85 412 0 Feb, Aug 1 ў 
Perth (W.A.) Elec. Trams .. | a 12 | 1,953 | + 619 2 6/4 Ро. 4} per Cent. Pref. Scrip fully pd ..: 109 —111 4 1 0 с” Б А 
Peterborough ............ i 2 | 121 | + 5 1 о, Do. Deferred Stock ................ (06 —5 3 19 0 Feb. T $44 Hs 
Portsmouth Corporation ..| „ 13) 1918] + 92] 41 4% 100. 4perCent. 0263....:..... ee 109 —102 3 !9 О. Jan, July URS 
Ро!!епез ................ ^ 5 2.045, + 168 1 2/6 City of Birmingham Trams 5% Cum. Pref. 41-5 9 2 6 April, Oct 8 * 
| Preston Corporation. ...... E z .. 4% Do. 4 per Cent. Ist Mort, Debs. ...... 97-10 4 1 6 April, Oct 2 
Rotherham Corporation.... | „n N 641] + 38| 41 139%. Oity & South London Rly. Con. Ord. .... 29-39 5 19 0. Feb, Aug | 
о жеска таккыр Am D A ME. 59, | Do. 5 рг Cent. Perp. Pref. (1891) .... 108—110 411 .9 Feb, Aug o + 
Salford Corporation ......| ,, 15 | 4.695 +’ 349 | 141 5% Эд. (189%6)_................... ..... 104 --106 416 0 Er Aug MP 
Shanghai ................@ | » 10814,5009 | -- $4,186 | 1 565 i Doi. (1901) жазуу ана.» а E xs DD EU M NET 
heerness ...............,. is a 47 | + ! 1 97 Do.- (1903). Био rans ен | 103 —105 416 O Feb, RUE a 
Sheffield Corporation ...... | » 14 6.159 ! + 367 | 48 273, 49, Do. 4гет Спі. Perpetual Debs. ...... 101 --103 318 O May, Nd SE i 
Singapore Ттатз.......... » 13 | $10.547 | +$1,235 | 2 | $20.558 6/0 Dublin Unit:d Trams, 6 per Cent. Pref. .. 11—12 5 4 0 Feb Aug = +» 
South Мепорошап........ К 5 798 ! + 101 1 5/0 Gateshead & District Trams Ord......... ‚ 841-88 7 4 0 te | 'ü k 
South $їайз.............. ii 5 894 | 4- 34 1 .. . Gt. Northern & City Rly. Pref. Ord. (4%). 1—1 , НА Feb, gue Үр 
Southampton ............ „ 10 1193; + 133| 41 7! | Hastings & District Elec. Trams, 6% C.P. w = .. jn Ont ic b 
. Southend Corporation „ 19 467 | + 95! 41 | Do. 4| Deb. Stock ..... NICA zn 73 —78 15190 An А 
Southport Tramways ...... " 5 | 263 | + 23 1 a Imperial Tramways Ord. .,............ 2 —3 | T : "n Sept x »i 
Stalyb'dee,Hythe,&c.,Jt.Bd.| ,, 13 671 | + SI] 41 я | tDo. брег Сеп+. Ргеѓ. .............. 220 9390—4t TEN jon: ШУ ко: 
5(оскрогї................ ук СЁ 1,079 | + 63 | 41 9^' Do. 4} per Gent. ОаЬз............... | 70 —72 6 6 9 in : Pt н 
Sunderland Corporation....|  ,, 14 1,190 ' + 158 | 41 2/6 1. of Thanet E. T. & Lt. SperCent. Pref... 2{--2 4 n ч Jn quls | 
Sunderland Distiict........ » 10 424 | 4- 22 11 495 | tDo. 4 рег Cont. Deb. Stock .......... 75—89 5 Ж a А . [n 
Swansea Trams .......... » 5| L149; + 16| 1 6 | Lanarkshire Tramways .............+.. 10, 2 > d о. О" 
ЕА а 4 "3 195 Е E K 5? т Ud. i eek D des 7 15) 420 es 38i эЛ 
% өз ө э ө ө э % о ө ца оь о о T a— о; t сїпс Й ооо = - 1 
Tynemouth and District.... н 5 169 | — 3 1 450 Do. 2 492 Pref. n 83 —85 ‚415 3 Jan . "July 4 3l 
TynesideTramsCo.........|] , 10 398 | + 40 2 London United Trams, 5% Cum. Pref. .. 31—51 546 Jan, July 7 76 
Wallasey Corporation...... » 13] 1017|4- 13| 40 ' 4% | Do. 4perCent. Ist Mort. Deb. Stock .., 75 —78 . ие NS. 
Walsall Corporation ...... » 13 547| + 25 2 Mersey Con. Ord. Stock .......-- — ‚ 6—8 | 520. n » 
Warrington Corporation. . . . » H 421 | + 35 | 4l , 0/6 Metropolitan Elec. Tramways Ord....... 3—1. | ' April ....; .. .. 
West Ham Corvoration .. . "EU 2,650| + 187! 41 112,363 de Do. Deferred „... nmt no C41 Rib Аш | { а 
Westor-;'zer-Mare ...... » S 25 | + 2 1 0/6 Do. 5 рег Cent. Cum. Pref. ...... +... fon’ ila 25 oF jun. july | ol] 0% 
Wolverhampton Со. ...... р 5 4661+ 39 1 %| Do 4j рег Cent. Deb. 5$їосК.......... ta 103 в e7 $ 
Wolverhampton Corpn..... » 10 934 | + 21 1 Do. SperCent. Db. Ѕіоск ...... eae 114 6 6| Feb, Aug | 45| 45 
* Worcester .............. » 5 261 | 4- 9 1 | St. 29 Metropolitan Railway Consolidated...... —46 49 9 Feb Aug 
Wrexham....... VES P s a 5 |+ 17 1 3% Do. Surplus Lands Stocks.......-....! 66 —58 ‚ AUS 
yorkhire voa a eso n 1,282] + ї6| 2 ла CL MEME NEN quc 
orkshire Woollen District.. " 1,204 + 166 1 n made for accrued interest or redemp 
ое ы О E MAI TTE aS t Eg dividend, = The London Stock Exchange Committee nave declined to-auote these, 


е 


а) These comparisons аге with the Espandi period last year. ° Partly electrical. 
t Minus 3 days, (Minus2days | Plus3days, 9 Plus 2 days 
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^ LAST Price. 
t Dm- NAME. | Wed, 
MY DEND| To | Jan. 17. 

| | 
| Electric Á— and Tramways— Continued. 

5. 3 % Metro. Rly. 3$ per Cent. PM ai 86 —88 
St. 3! 70 | Do. 3} per Cent. " A" Preference.. 85 —87 
St. 31% ' Do. 3$ per Cent. Convertable Pref.. 85 —87 
St. 34% | "Do. 3$ per Cent. Debenture Stock.... i 9) —92 
St. . 3196 | fDo. 3} рег Сеп\. A” Deb. Stock ..., 89 —9i 
SE | : Metropolitan District Railway Ord. .... 33 — 33} 
Bt iad) Do. Ab Fist Prol ре аа ona 91 —93 
St. 134% | Do. Assented Ext. Pref. (Int. Guar. by | 

| Und. Elec. Riys. Co. of Lendon, Ltd.) 76 —78 

St. 3% | Do. 3 per Cent. Consoltd. Rent-charze 75 —77 
St.i 4% ‚ Do. 4 per Cent. Midiand Rent-charge 190 —102 
$t.|1 4% | Do. Guar. Stock 4 per Cent. „еее 9) —92 
St. | 6% Do. брег Cent. Perp. Deb. Stock ....! 144 —146 | 
ok AA '".Do. ресет Ditto: cisco a ern ‚ 95 —97 

1 454. | Potteries Electric Traction Ord......... | ^4^—it 

1 0/6 Do. $ per Cent. Cum. Pref ....,..... | Е; 

$1. | 44%! Do. 4} perCent. Deb. Stock ........ 9| —91 

1 1/2} 1 S. Met. Elec. Trams & Ltg. 6% Cm. Pret. Е. | 
St, 4% | Do. 4perCent. Deb. Stock .......... . 70, —75 
100 5% | | Sundetiend Dist. Elec. Trms, 5%, Е Р 
нЕ | Undered, Elec. Rys. Lon. Shares ...... 31—934 

"| 4196 Do. 41% То sa seeq oto t s УИ | 99 —101 | 
15/0 ‚ Ро, 6% Іп. bds with соир 8 ...... .. 81 — 83 
4% | Do. 4 рег Сепі. Ist Power Но. Dbs. ·.. i 

Е гә | Yorkshire (W.R.) Elec. Trams, Ord. ...., ] -1 

S| ..| Do. 6perCent. Cum. Pref. ...... NE us 

St, | 4 | Do. 4} рег Cent. Ist ОеЬ$............ 8) —85 

Electric Manufacturing, &c. 
Shi 144% | Anchor Cable Co. 41% Deb. Stock ...... 95} — 98] 

1: 1/23! Aron Electricity Meter Ога............. ' k—l 

l 0/75; Do. 6% Cum. Ргеб.............. ЫН Т үе: 

12/4}! ка 3 Wilcox Ord. Pa 641—614 

OLIE о. CRIME: РО РИС 1—1} 

$i 4/0 | British еи & Helsby Cables Ord.. ;| 64 —7} 

on DO" Je; 6perCent Prek cessio pares rs 5} —6{ 

St. 41%! Do 4} per Cent. Ist Mort. ‚Ог (b. (гед.).. 101 —103 
5. 5% | Do. 594 Mort, Deb 5їсск.......... 102 —104 
St. 44% | British Thoms'n-Houst'n 410% Ist Mt.Db.| 94 —97 

9  .. | British Westinghous* 6 per Cont. Pref. ]— 

100) % | Do. 6 рег Cent. Prior Lien Dbs. (red.) | 100 —102 
St., 4% | Do. 4perCent. Mort. Deb. Stock ...., 54 —57 
St. 5% | Brush Elec. Eng. Co. Prior Lien Deb Stk | 774—824 
St 44% Do. 44% Регр.15 Deb. Stk ........! 256061 И 
St 41%’ Do. Perpetual 2nd Deb. Stock ...... 37 —42 

5. 5/0 : Callender's Cable Con. ОгЈ............. .9 —91 
& 2/6 Do, Sher Cent. Com: Pref ari reos SaaS 

St. 44% | Do. 4} per Cent. Ist Mort. Debs. (тед) 99 —101 

її 2/5 | Castner-Kellner Aixali Co. ............ 31—54 

St. i 44% | Do. 44 рег Cent. Ist mort. Deb. -гей.).. 190 —110 

1, 0/7; | Zhadburn's (Ship) Telegraph Ord. ...... | falas 

1 0/8; | Consolidated Electrical Co. ........ | diii 

1 0/6 : Consolidated Sienal Co. ....... ee eee | s 
1 0/95 Do. 6perCent. Pref. ............ e. | 1—1 
9| _.. ' Crompton & Co. (Nos. 1 to 85.000)...... | 1—1 

100 59$ Do. 5perCent Ist Mort. Debs. (red.)..; 58—68 

58 H0! Dick, Кат Co. Old, «oce E Rs о 

50/7145 Dx. Gpr Cent- Cum. Pref «crus ‚ Я#—1% 

St.: 44% Ро. 44 per Cent. Deb. Stock ........ ‚ 921—951 
9, ..  Edison& Skan United (“ А ” Sh.) (ЕЗ bd., 1—1. | 

«ed Do: (55 DEAN V eter edt cod а li—21 

St.| 4% | Do. 4per Cent. Mort. Deb. Stock (red.)) 70 —74 
St. 5% | Do. Sper Cent. 2nd Deb. Stock ...... ‚ 27—50 | 

2 244 | Electric Construction Go... :. ess | t—1 
2 2197 "D У ner Cent Gum, Реальна: | 14 —12 

St.. 4% +00. 4 рег Cent. Регр. Lst Mort. Debs... 71 —76 | 

10, 5/) General Electric (1900) 5' 'o Cum. Pref. 1—9} | 
St. 4% Do. 4perCent. Ist Mort. Debs. ...... К 35 —9) | 

9| 5/0) Henley’s Telegraph Works Ord. ........ | 113—124 | 

5 2/3 Do. 44 рег Cent. Pref. 0... eee 4l —55 | 
St. 44% Ро. 44 perCent. 15 Hort Deb. AM | 104 —109 

10 .. , India Rubber, Gut. Per., &c., Works . 12 —12 , 
16:85. De. Ber Gene Dun Piel ОНА a 91—101 | 
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100: 496 ( Do. Prüferénos xcs зе уч»ы жез» ...| 69 —72 
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10| 3/0 | Western Telegraph .................. | 131—14 
ы 6. Western Union t Deb. Stock (red.) XB 99 —101 

.. nion Teleer 1 = 

aye Do. $1,000 44° м $1,000 495Bds 106 —109 2 


RI. Est. са В nds! 160 —103 | 


We — Со Ф 10 ьс рь A сос рр д 


> „ры Сл х + > МЈ ОЮ + 


— 


хлор пс слл+Сосл С AU 
-— 


> UO Ui + С > (л (л сос С Ct 


ТНЕ ELECTRICIAN, JANUARY 19, 1912. 


PER CENT. 


YIELDED. | 


— — — 


— — 
© =“ ом оо м 


18 


en 


осло чао соч! 


— 


+ 


Ф с Ui NUNN сл > |) ч. О ыл + 
| лох са 


— — — = — — 
© оооло мобу: c 


idt dc bl de d auto с 


ксле ORE DOR T E 
OQ-O60-—O**-ONOOON: 


out — 
555595; CN IN UO 99 0 


S 
9 
7 
2 
0 
4 


e 


осо OOOOGOOOooOoOOO о OOT 


i 


о 


оосо OoocooOoocoooccoo осоососбос осо О чо 


сооюоосоооооо 


оососхоохо c 


о 


0 
3 
9 
3 
0 
0 
0 
0 
6 


6 
3 
5 
6 
6 
6 
0 
0 
0 
6 
3 
6 
6 
0 | 
6 
. 6 
6 | 
0 
0 
0 
0 
0 
0, 


6 


' Feb, 


Dug. 


Feb, Aue 
Feb, Aug , 


Feb, Aug 
Jan, July 
Jan, July 
Aug 
Feb, Aug 


Feb, Aug 
Jan, July 
Jan, July 
Mar, Sep. 
Jan, July 
Jan. July 


| April, Oct 


Feb, Aug 
May, Nov 


Jan, July 


, Jan, July 


J uns, Dec 


March 
J an, `] шу 


April, Oct 
April, Oct 


July, Feb 
an, July 
Jan, July 


Mar, Sept 
Feb, Aug 


A dis 
‚ Sept 
July 


July 
July 


Jan, July 
Jan, July 
Sept. ss 
Sept. 


April, Oct 


April : 
Nov. 


May, Nov | 


Jan, July 


Mar, July 
Jan, July 


June, Dec 
June, Dec 


Oct 


| Мау, Моу 


| May, Nov | 


-z 


ы No анаи has been made for accrued m or rele 


June, Dec. 
Jan, July 
F.My, Ac,N 
F.My.Ag,N | 
Е,Му,А>,М 

Јп.Ар, Ју,О 
Feb, Aug 
Feb. Aug 
April, Oct 
April, Oct 
Jan, ]uly 


‚ Ja.Ap,]y,O, 


June, Dec 


( 


| 


| 
| 


| 


Ja,My,Jy,O 


Ja,My 

May, Nov 
Ја.Ар, Jy,O 
Feb, Aug 
May, Nov 
Jan, July 


Ja,Ap,Jy,O 
Ja,Ap,Jy,O 
April ^ 


yy- Å. ЕЕЕЕЕЕЕАЕИАИИН–Ь 
ELECTRICAL COMPANIES’ SHARE LIST.—Continued. 


= | 
| *КАтЕ DIVIDEND | 


4 | Price | "Калта | Business 
тии z Cast) NAME. Wed., PERCENT. | DivipEND | Weir 
Jan. 17. | окно Jan.17. 'YigtbgbD. -1 Jew. 
аһ Lay | i dotes de 
Чы; Ды | Telsphones, | s. d. | | в 
88, Silio 25 Amer. Telephn. в Терм, Сар, St ioi HA MS 210 8 у у ini 
: o/ 1 n : == . d 
901 90.45. 4% Do. do) Cons. Bonds 1 936. НЕ 1187—15. 310 0 .. | Lit 
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63] 5°, Ро. IstMt. Db. Stock узсе женуу зен 39 —10 5 0 0 Jan, July, + 
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lO ..1.. 0/71! Do. 6perCent. Cum. Pref. .......... — 80202 prb Ag 
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ЕЯ! .. $1} lr iat = Water & P. Co. Ca...... 125 —127 | 3 19 3 "ly | 106 1051 
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| fortunate that this should be the case, and we think it 
CONTENTS OF THE CU ER. 

| ныч НЫНЕ rather reflects оп the policy of those undertakings which 
retain prices of 2d., or even more, per unit for energy sold for 


NOTES E A MEC 617 | СонвЕЗРОХрЕКСЕ............ 641 
Arrangements for the Week.. 621 Heat Tests of Dynamos : : ; Өү 7 ear to differ 
The Heat Paths in Electrical (Charles H. Lees. W. R, | heating. In holding this latter opinion we appear t 
шу | Ву Н. | D. Tonnelier, W, H. F, Mur- from Mr. HIGHFIELD, who, at the meeting last week, depre- 
ymons and Miles Walker 622 doch). . | : E | Jr 
A Theory of Commutation The Overshooting of Metal cated the action of those engineers who had reduced then 
ae ie | ае (E. W. charges for energy for cooking to 4d. or even Id. per unit. 
e Machines. By B. G. Marchant). 
7 Lzmme. E Concluded 625 А Static Frequency Multi- Indeed, Mr. HIGHFIELD went so far as to state that he did 
alculations for [1,000-«park plier (А. M. Taylori. s ; Tantal di 
Frequency. By Shunkichi A Wiring Rule (W. Perren nor believe that those undertaking: which.-had Се 
п Н 627 x poy cock): = their prices for such energy to a flat rate of Id. per unit were 
1e ntario .000- volt vovel Mine Equipment (W. A a . К 
Transmission System. Шив, 631 | Elsdon Dow; MI EE. obtaining апу more business than his own undertaking had 
АА of Consulting En- ы m DUC e dk secured. In his opinion the amount of business obtained 
"В ооо еее ооо неее ircie аргат or e . о 
и Вох Three.phase Induction depended more on the efforts of the publicity department 
'over. ustrated ...... 635 Machine (Stanley Parker : hale › 'an- 
Зновт Heat TESTS ........ 636 Smith, Thomas Ё. Wall), than on the lowness of the tariff. Whilst the other adv an 
iie RM E 657 | Residence Tariffs. — Discus- tages of electric cooking may, as Mr. HiGHFIELD implied, be 
е ngo ectro- magnetic DIE urea aa eR eer ооо aru : З 1 ‚ Ы 
Machinery and ohe: Ap- TE Кош сап» ps sufficient in themselves to bring about a much extended 
paratus (Swenson, Frank. Lec IDeTEDPIQRENCE SL ... 646 | use of such apparatus, we think that in the case of electric 


enfield and Bryant). Re- 


viewed hy C. V. Drysdale; M unicipal, Foreign & General radiators апу charge greater than 14. per unit will do much 
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аА 8 to hamper the development of electric heating, and prob- 


The Principles of Electro. 
deposition [Field]. Re- Trade Notes and Notices .. 651 | : 
viewed by Е. M. Perkin. Companies Meetings апа ably of electric cooking also. In connection with cooking 
Heat Tests of Alternate-Cur- Reporte ................ 653 | by Мг S 
rent Transformers, By J. New Companies, &с......... 654 | We may draw attention to the statement by Mr. SEABROOK 
T. Morris, J. W. Elliot: Sity Notes ..... seceeeeeees 653 | that the manufacturers of gas ovens had been so impressed 
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and D. Lewes, Illustrated 638 | Companies’ Share Liab .... 655 
by the results obtained in electric ovens that they were 
introducing а pattern in which the meat would be placed 


in an inner closed metal vessel. 


COMMERCIAL AND INDUSTRIAL SUPPLEMENT. 


The Round ТаМЫе.............................. ЖООГО 155 
Witton-Kramer Magnetic Clutch. Illustrated ................. 156 — 
ыо diu ue гав Illustrated ......... a daa de. POE 158 
resting ouse Switchgear @evccece Coeeoreeerecce ооо оо фо ооо - ооо . 159 > Н 4 1 
Aluminium Jigs, Illustrated .,.................. EE 162 The Association of Consulting Engineers. 
ee == Ох the 15th inst. the inaugural meeting of the Association 


of Consulting Engineers, enabling the Committee to enrol 
members, was held. We refrained from commenting upon 
this event in our last issue because the Press were not 
admitted to the meeting, and here we have no desire to 
discuss events of a private nature. The Committee were 
quite at liberty to regard this meeting as one affording an 
opportunity for private discussion if they so wished, and in 
doing so, we think, they followed a desirable course. We 
have now, however, received an official report of what took 
place, and this our readers will find in another column. 
Perhaps the chief item in the report is the reversion of the 
Committee to the rule whereby a candidate must be а cor- 
porate member of the Institution of Civil Engineers. 
Opinions will doubtless differ as to the desirability of this 
rule, and we are not surprised that it has caused offence їп 
certain quarters, We do not see, however, that there will 


Heating and Cooking Tariffs. 

THE subject of tariffs has арып become prominent, and 
considerable interest was taken in the adjourned discussion 
last week оп Mr. A. Н. SEAnBROOK's Paper. Mr. J. S. 
HiGHFIELD raised several important points, one being the 
divergence between tariffs in adjoining districts. This 
certainly must appear rather inexplicable to consumers and 
to the public, though, of course, it may be justified by the 
particular circumstances of the undertakings in question, 
The worst examples are perhaps to be found in the London 
area, and this is especially the case as regards heating and 
cooking tariffs, the cost of using cooking apparatus being in 
some districts more than double that in others. It is un- 
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be anv genuine cause for complaint, since the Committee 
have power to forego this qualification in cases where there 
13 n9 doubt as to the standing of the candidate. Otherwise, 
we think that such a rule migat work some hardship, and 
we do not think that engineers should be expected to join 
the Institution of Civil Engineers merely because thev wish 
to Join the Association of Consulting Engineers. Neverthe- 
less, we have svmpathv with the new Association in trving 
to maintain a high standard, which is most essential. 
— 

IN our opinion there is no question but that such an 
Association 15 desirable, and we fail to understand the atti- 
tude of some of our contemporaries, who, though quite 
readv to admit that abuses exist, do nothing but criticise 
any suggested remedy. We do not doubt that similar 
agitation arose when the Institute of Chemistry, the 
Institute of Chartered Accountants and similar bodies 
were formed. There is often nothing easier than destruc- 
tive criticism, but its uses are distinctly limited, and at 
times it may be harmful. If there is room for such asso- 
ciations in other countries, why no* in Great Britain? We 
are giad to note the statement of the chairman, Mr. JAMES 
SWINBURNE, that the Association does no: aim at stopping 
competent consulting engineers who may not Join its ranks, 
but rather desires bv its own standing and character to 
become recognised as the body of consulting engineers. 
Everyone, except the undesirables, will gain by the forma- 
tion of a body of this kind condusted on rigat lines. А good 
start has been made, and we hope there will now be rapid 
progress. The Committee, which is most represen'ative, 
has spent much time on the subject, and the honorary 
secretary, Мг. A. Н. Dykes, has done work for which the 
thanks of consulting engineers are due. 


ee 


Electricity Supply Progress. 

THE Table Supplement which accompanies this 13 ще Is 
concerned with those electric supply undertakings in the 
United Kingdom that do not give a “ traction " supply. 
These are far more numerous than the so-called “ com- 
bined " stations, but the latter are generally more important 
and larger concerns. The main exceptions—that is to say, 
larg» undertakings which appear in Table I. —are the Lon- 
don uadertakings, and those at Glasgow, Edinburgh. Leeds, 
Sheffield and Bristol. The number of supplv stations of 
which particulars are given on the present occasion is con- 
siderably greater than was the case а vear ago, owing to a 
number of new stations having been opened during the past 
12 months, and owing to the inclusion of several smaller 
concerns, Which have been inaugurated in most cases within 
the last few vears, but which have hitherto not been in- 
cluded in our Tables. [n the majority of cases the new 
undertaking: are of small size, but it is satisfactory to 
notice that this Table gives evidence of considerable activity 
in the electric supply world. The main alteration to the 
Table this vear is the inclusion of a column g:ving the price 
per unit charg»d for energy supplied for heating and 
cooking, together with, in a few cases, particulars of this 
class of load. It is interesting to notice that at Glasgow 
383 consumers have adopted electric heating and cooking, 
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whilst the City of London Electric Lighting Co. have 
connected hitherto no less than 5,000 H.P. of heating 
apparatus. On the other hand, however, very little pro- 
gress in this direction appears to have been made in a numbe- 
of towns. Ап indication is also now given in the Table о: 
those undertakings which possess showrooms. 

ALTHOUGH in one or two cases a reduction has been mide 
in the estimated figure for the total connections to th» 
mains, this being probably due to consumers materially 
reducing their load by installing lamps of much lower 
wattage, considerable growth is shown both in the conn^c:- 
tions and the number of consumers. Power supply cer- 
tainly seems to be by no means reaching the point of satura- 
tion, as is indicated by the fact that at Glasgow the motor 
load has increased by 3,900 H.P. ; whilst Sheffield has been, 
in comparison, even more energetic, progress during the 
past year being represented by no less than 3,300 H.P. of 
motors connected, an increase of about 22 per cent. This 
result is the more praiseworthy in view of the fact that the 
Sheffield electricity department has to compete with gas 
supplied by a company at the exceptionally low price of 
114. and Is. 3d. per 1,000 cubic ft. Further indication o! 
increasing loads is the large amount of new generating plan’. 
that has been, or is being, installed ; in most cases steam 
turbines have been chosen for the extensions, but regard 
is also being paid to the claims of Diesel plant. Finally, we 
may draw attention to the difficulty of compressing the 
numerous systems of charging adopted in many towns into 
the compass of our Table. The alternative tariffs now in 
force are in marked contrast with the one or two tariffs 
offered only a few years ag). 
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Proposed Omnibus and Tube Amalgamation. 

ON another page of this issue we give a summary of the 
financial agreement whereby it is proposed that those “ Tube " 
railway companies of London which are controlled by the 
Underground Electric Railways Co. of London should enter 
into a close working arrangement with the London 
General Omnibus Со. The financial proposals seem some- 
what complicated, and the view has also been pretty 
generally expressed in financial circles that thev are not 
over-favourable to the Omnibus Company. However, the 
arrangements are only so far in the " proposed” stages, and 
before апу final agreement 1з entered into the whole of the 
conditions of amalgamation will have to be approved by the 
sharehoklers of the companies concerned, who, we шау 
feel sure bv this time, are fully alive to their own interests. 
Perhaps, therefore, a more important matter is how the 
proposed agreement will affect the facilities at present 
enjoved by the travelling public. We hear, of course, that 
the results will be most beneficial to all concerned, that 
there will be an increase in through-booking and a decrease 
in fares. But, on the other hand, it must not be forgotten 
that a keenness to serve the public often decreases with a 
lack of commercial incentive, and a monopoly is not always 
the best thing for the common good. Both omnibus and 
tube services are adequate at the present time (we do not 
say they could not be improved), but we do not want to see 
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them become worse instead of better. Another phase of 
tke question is the possibility of increased competition with 
the tramways of the London County Council. The motor 
omubus is а vastly different vehicle commercially from 
what it was a few vears ago. and it is now quite possible that 
the tramways will feel such competition acutely. 


oO OS 
The New Transport Co.’s Scheme for Handling Parcels.— 


AS mentioned in a recent issue, Mr. А. W. Gattie's method of 


handling parcels is receiving the attention of the General Post 
Office. We understand that the officials are giving all the 
desired information for the preparation of a scheme for Mount 
Pleasant. An important claim of the new method is that it 
involves no concussion. and only one handling in place of three. 


Engineering Standards Committee Report оп British 
Standard Heads for Small Screws.— A report (No. 57) which 
has just been issued by the Engineering Standards Committee 
on this subject contains recommendations for the dimensions of 
couniersunk, instrument, round, cheese and fillister heads for 
B.A. screws of sizes from 0 to 14 and for the saw cuts in the same. 
This report, like other publications of the Committee, can be 
obtained from Messrs. Crosby, Lockwood & Son. or direct from 
28. Victoria-street, at a price of 2s. 6d. net. 

Progress in Railway Electrification.— We understand that 
the extension of the Central London Railway from the Bank to 
Liverpoo! Street is nearly completed. The length of the 
extension is about 2.500 ft. After leaving the Bank station the 
two cxisting tunnels converge into a large common cross-over 
tunnel from which extend two sidings each 600 ft. long. The 
new tunnels form an extension. of these sidings which thus 
become part of the main line. Beyond the new Liverpool 
Street station two similar sidings have been built. At Liver- 
pool Street station subways and booking halls have been 
excavated without interfering with the Great Eastern traffic. 
For the transfer of passengers from one statign to the other 
two lifts and two moving staircases are provided. 

It is also stated officially that the Willesden Harrow section 
of the new Euston Watford line of the London & North- 
Western Railwav will be opened in March or April next. At 
first. however, the section will be worked by steam locomotives. 


Tae 15-Watt 200-Volt “Stearn ’’ Metal Lamp.— The rapid 
development of the metal filament lamp to its present form has 
been one of the main features of the electrica! industry during 
the jast vear or two, and nearly every month witnesses some 
new departure. The latest example is from the Stcarn Electric 
Lam» Co., who announce a l5-wati 200-voit metal lamp. Ac 
present we have one of these lamps in use in our offiecs, and as 
the filament appears to be by no means more frayre than those 
of 'arger candle-power lamps we shall watch the progress of this 
latesc thing in metal lamps with interest. We may mention 
thar a | squirted " filament is emp!oved, and that the 15-watt 
“Stearn” lamp is claimed го give approximately LO Hefner units 
or 9 in-ernational candle power. Of greater Inceresc, perhaps, 
Is che fact that similar lamps are aiso being supplied for pres- 
sures up to 250 volis, the wattage in ihe latier case being 20. 
апа ihe candle-power 12:5. In ihe case of a 100-vo.t circuit. 
“ Siearn 7 lamps are now obiainable taking only 8 watts and 
ving 3 Hefner c.p., ог £5 incernational c.p. This certainty 
promises Completely to oasi ihe carbon filament lamp and to 
bring nearer the time when even workmen's cottages cannor 
“afferd to do without eleciric light." Finaly we may draw 
апсвиой to the manufacturer's statement that tlie new lamps 
are in по way experimental, but are already in stock. 


Oable Interruptions. Date of Interruptior. 


Assab —Porim .....,........................... : 

Latakia—Palura ....................... TE АМ 96" 1910 
Saigon—Pontianak ............ ТОТИ  No& 24 1911 
Parawarib: —Cayenne ................... Penn Jan. 1, 1912 
Candia—sitia ................. ; Дап, 9, 1912 
Alexandrie —Larniea ...................... pico Jan. 10, 1912 
Cayenne— Salinas .....,............ s.l А Jan. 18, 1912 


Nıtoebondo— Macassar ...... 


Jan. 22, 1912 


Electric Vehicles at American Automobile Shows.—Accord- 
ing to the ** Electrical World". 18 different makes of electric 
vehicles were exhibited at the recent New York and Chicago 
automobile show. These vehicles are also taking a prominent 
position in other automobile exhibitions, 

The Press and Papers Reec b:iore Institutions.—An inie- 
resting announcement on this vexed question was made at a 
recent meeting of the Institution of Automobile Engineers. 
It was stared that.in future, complete Papers will be issued to 
the Press for publication 1f possible before the meetings, so that 
the whole tine at the meeting тау be given up to the discussion, 
which at the present Ише 1s often seriously curtailed. 

Progress in 1911.—In our brief survey of progress in elcetric 
hghting during 1911. published last week, we omitted, by an 
oversight, to mention that the British Thomson-Houston Co. 
had introduced last summer a drawn tungsten metal lamp. and 
that they had established a large factory at Rugby for the 
manufacture of this lamp. At the Olympia Electrical Ex- 
hibition the Company made a special exhibit of Mazda lamps 
and also made the Show the occasion for embarking upon a 
scheme of practical illumination in which these lamps formed 
the light sources. An essential feature in this illumination 
campaign is the introduction of ornamental fittings, which 
are provided with highly efficient reflectors, and which are 
intended to furnish an efficient system of indirect illumination. 
The Company is endeavouring to increase the interest in 
improved illumination, and its initial efforts in this direction 
in 1911 have done much to carry forward this scheme to 
practical fruition. 

Telephony in Japan.—The “Telephone Engineer” re- 
cently published the following table showing the rapid increase 
in telephone business in Japan during the years 1906-1910 
inclusive :— 


Year. Subscribers, Year. Subscribers. 
1906 ааа 43.266 1909 ..,................ 102.626 
T дик о 58.626 | 1910................. . 126,720 
1908 _.................. 78,517 


Our contemporary remarks that the increase would probably 
have been more rapid if tlie facilities had been more adequate. 
As it is, the present telephone equipment, while giving nominal 
satisfaction, is so inadequate that it is the intention of the 
authorities to double the present equipment within the next six 
years. To secure a new telephone in Yokohama much annoy- 
ing delay is met with. Ап applicant must wait for months 
before having his request attended to and high prices are fre- 
quently paid for a telephone when a subscriber is ready to give it 
up. There are no towns in Japan with a population exceeding 
10.000 that do no: have a telephone service. The telephone 
business of Japan isin charge of the Imperial Government, there 
being no private Ппез. Аз a rule, when new equipment 18 
needed the Government invites tenders for the apparatus, 
although in some cases this is restricted by stating in the call 
for tenders the companics whose products will be accepted. 
“А Note on the Nomenclature of Alloys." — At the recent 
meeting of the Institute of Metals, Dr. А. Rosenhain raised the 
question of the nomenclature of non-ferrous aliovs, and put 
forward some tentadve suggestions to serve аз a basis for dis- 
cussion. In his Paper on the subject he draws attenuon to the 
confusion in nomenclature which exists at the present time, 
particularly аз regards such terms as " brass " and " bronze.” 
which are frequently app'ied in contradictory ways. А system 
of nomenclaiure is put forward for consideration in which 
alloys are classified according to the system of binary alloys to 
which they approximate most closely, and class names for such 
binary systems are advocated, such ся the term “ brass” for 
alloys consisting principally of copper and zinc: " bronze" 
for alloys consisting principally of copper and tin, aud so on. 
The additional metais present in eny particular alloy would be 
indicated by additions to the class name, so that an alloy con- 
sisting of copper and zinc with a comparatively small per- 
centage of manganese would be called a `* manganese brass." 
Some of the difficulties which have to be overcome by such а 
System are pointed out, and the suggestion is made that the 
whole subject should be dealt with by а representative com- 
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mittee of members of the Institute, who should be asked to 
draw up a system of nomenclature for use in scientific and in- 
dustrial work, particularly in specifications. Dr. Rosenhain 
adds that he does not wish to interfere with ordinary trade 
names used in connection with the advertisement and sale of 
alloys of special properties, particularly when these ar» non- 
descriptive, but generic names. such as * brass " and “ bronze ” 
should be used accurately ; and a satisfactory and widely recog- 
nised svstem of nomenclature is none the less desirable. 


Current Topics. 


Subjects of current interest, dealt with in this issue include 
the following :— 


Messrs. J. T. Morris. J. W. Elliott and D. Lewes contribute an 
article on ** Heat Tests of Alternate-current Transformers.” 

Mr. S. Kimura contributes an article on ** Calculations for 1.000- 
spark Frequency." 

At the mecting of the Institution of Electrical Engineers last night 
Messrs. H. D. Symons and Miles Walker read a Paper оп‘ The Heat 
Paths in Electrica] Machinery." This Paper was read some time ago 
before the Manchester Local Section. but at the request of the Council 
we have refrained from publishing an abstract until the Paper was 
read in Londen. 

At the meeting of the Institution last week Mr. А. H. Seabrook’s 
Paper оп " Residence Tariffs " was again discussed. 

We describe in this issue the interesting 110.000-volt transmission 
system of the Province of Ontario. 

The British Insulated & Helsby Cables(Ltd.) have placed on the 
market a joint box in which a special cover is titted. This has been 
designed to prevent '' pocketing " of the compound, and it is due to 
Mr. H. Dickinson. manager of the Leeds Corporation Electricity 
Depart ment. 


We give the official report of the inaugural meeting of the Associa- 
tion of Consulting Engineers. 

Kingston-on-Thames Council have adopted the recce mmendations 
of the Borough Electrical Engineer to put in two Diesel-Siemens 
generating sets. 

Some particulars of the applications for electricity sup ply and 
tramway powers are given in another column. 

Chester Council on Wednesday adopted the City Electrical Engi- 
neer s scheme for utilising the water power of the river Dee in the 
generation of electrical energy. 

Legal. —'lhe arbitration proceedings in госта to the price to be 
paid by Coventry Corporation for the undert2king of the Coventry 
Electric Tramways Co. were opened this week, the Hon. A. Lyttelton 
being the arbitrator. 

Companies’ Meetings and Reports.—The directors" report of the 
City and South London Railway Co. is abstracted. 

The directors of the Urban Electric Supply Со. have prepsred a 
scheme for the reorganisstion of the capital of the Company. 

Amongst the directors’ reports abstracted are those of the London 
United Tramways and the London Electric, the Metropolitan District 
and the Great Northern and City Railway Commies. 


PERSONAL NOTES. 


We are interested to learn that Mr. M. B. Fie!d is severing his 
connection with Ferranti Ltd. to take up the duties of genere! manager 
to Messrs. Kelvin & James White, Ltd.. in Glasgow. Mr. Field will 
assume command of the whole of the Company's business, which 
includes extensive nautical and electrical departments. In the 
former the well-known Kelvin marine compzsses and binnacles. 
sounding machines 2nd surveving instruments are manufactured. 
and also special mining and aero-comp:zsses. The electrical depart- 
ment has long been famous for its products in empere and watt 
balances. electrostatic voltmeters and laboratory and standard 
measuring instruments. Mr. Field will take up his new duties at 
the beginning of February. We mav recall the fect thet Mr. Field 
has been with Ferranti Ltd. for the past nine veers, end during that 
time he hes been responsible for the design of their switchgear and 
instrument prceducts. He is well known in technics! electrics) 
circles, спа has contributed many important Papers end articles to 
the Institution of Electrics! Engineers gnd to the technics! press. 
We wish Mr. Fje!d every success in his naw sphere, 
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Мг. С. Е. S. Phillips has been appointed physicist on the staff of t he 
Cancer Hospital in connection with radio-active applications, Tnis 
appointment is the more interesting as it is the first ot its kind: thongh, 
из is well known, many medical institutions have for some time heen 
making experiments with radiation as a cure for various ailments, 
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APPOINTMENTS VACANT AND FILLED 


The Education Committee of the City of Manchester and the 
University of Manchester jointly invite applications for the office of 
principal of the Municipal School of Technologv. which will become 
vacant on March 31. Salary £1,000 per annum. Particulars of ` 
Mr. J. H. Reynolds, M.Sc.. Director of Higher Education. Manchester. 


Elland Council require an engíneer for refuse destructor and electric 
lighting station. Particulars from the Clerk. 


An engineer and electrician is required for the Beds. reform*tory 
school. Applications to the superintendent, Reformatory, Carlton, 
Sharnbrook, Bed:. 

A junior instructor in electrical enzin^ering is required by a large 
correspondence institution in London. See an advertisement. 

Birmingham Tramways Committee require an assistant engineer- 
preferably with first-clos3 electrical and mechanical training and 
knowledge of traction work. Salary £175. rising to £200. Applica- 
tions by Jan. 3l. 

Newport (Mon.) Corporation require a chirge engineer for their 
electricity works. Salary £2, rising to £2. 10s. per week. Applica- 
tions to the Borough Electrical Engineer. 

A draughtsman. with experience in c.c. michine design, is required 


‚ by the Electric Construction Co. (Ltd.), Bushbury Works. Wolver- 
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hampton. 


INSTITUTIONS AND SOCIETIES.. 


Institution of Electrica! Engineers.—At the meeting on Thurs- 
day. Jan. 18. the chairman, Mr. W. Duddell. announced that an 
interesting presentation had been made to the Institution Ву Мг. R. 
Kaye Gray. The presentation indeed form3 a link between the 
present and the far-off days when the Atlantic Cable had just been 
laid. It consists of a frame in which is the gold medal presented to 
Sir Samuel Canning by the American Chamber of Commerce in 
Liverpool, a bronze replica of the medal and a cutting from `* The 
Times," explaining the circumstances of the presentation. From 
this cutting it appears that when the Atlantic cable had at last been 
successfully laid the American Chamber of Commerce in Liverpool 
determined to present gold medals. commem orative of the occasion, 
to Sir Samuel Canning. Sir Jas. Anderson. Mr. Cyrus W. Field and 
Mr. Willoughby Smith. The medal, which weighs nearly 1 1b.. was 
designed and made by Wvon. On one side (the side shown in the 
case of the presentation medal) are the words ** Presented by the 
American Chamber of Commerce." the arms of the City of Liverpool 
and the name of the recipient. On the other side (shown in the case 
of Mr. Gray's presentation on the bronze replica) is a representation 
of the '* Great Eastern " in full sail on the Atlantic. the arms of the 
United Kingdom and the United States. and the words `` Atlantic 
Telegraph Cable, 1866." "The cutting gives an account of the 
speeches made at the dinner when the medal was presented, and it is 
also interesting to learn from it that the bronze replica, which 


measures some 2} in. across, was attached to the bill of fare on that 
occasion. 


Scottish Section of the Institution of Electrical Engineers.— The 
annual smoking concert of this section will take place on Saturday, 
February 10%, at the Grosvenor Restaurant. Glasgow. Tickets 
(price 15. each) can be obtained on application to the honorary 
secretary; and env member who cen assist the Committee with any 
items for the programme is requested to communicate with Mr. Jas. 
Lowson, 10, West Campbell-street. Glasgow. 


Tramways and Light Railways Association.— The annual dinner 
and smoking concert of the Association will be held at the Trocadero 
Restaurant on Friday, March Ist. at 7:30 for 7:45 p.m. Тһе annual 
general meeting will be held et 7 p.m. 


Royal Society.— Among the Papers read at the meeting of this 
Society yesterday afternoon were the following: '* Determination of 
the Cocci nt of Interdiffusion of Gases and the Velocity of Ions 
under ап Electrical Force. in Terms of Mean Free Paths.” by Prof. 
J. 5. Townsend, F.R.S. ; “ Note on the Scattering of a-Particles." 
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by Dr. il. Geiger: “ The Effect of Temperature оп Radio-active 
Disintegration.” by Мг. А. №. Russell; and “On the Relation 
between Current. Voltage. Pressure and the Length of the Dark 
Space in Different Gases," by Messrs. F. W. Aston and Н. Е. Watson. 


Finsbury Technical College Old Students’ Association.—At the 
annual general meeting of this Association the following officers were 
elected for the session 1911-1912 :— President : Мг. В. J. Walis- 
Jones; etce- presidents: Prof. J. Perry, F.R.S., Messrs. L. В. 
Sebastian, W. J. Tennant, С. G. Redfern, J. E. Raworth and J. L. 
Baker; honorary treasurer : Prof. W. E. Dalby ; honorary assistant- 
treasurer: Mr. E. W. Moss. A large committee representing the 
various departments of the College was also eleeted. 


Institute of Chemistry.—Of 12 candidates who presented them- 
selves for the intermediate examination in January the following 
passed :— '"1 

В. M. Doidge, B.Sc., D. В. Frazer, S. С. Greene, G. S. Heaven, B.Se., 
W. Honneyman, А. Wilson and T. Wright. 

Of 15 candidates who presented themselves for the final examination, 
11 passed. In mineral chemistry, E. C. Evans, B.Sc., H. W. Moss, 
A.R.C.Sc.L.. and №. С. Nag. M.A. : in organic chemistry, D. Cardwell, 
B.Sc.. H. Krall, B.A.. Е. H. Lees, and W. M. Roberts, B.Se. : in chemistry 
of food and drugs, and of water. G. D. Elsdon, B.Sc., Н. Hawley, M.Sc., 
R. L. Morris and F. G. C. Walker. 


Institute of Marine Engineers.— At a meeting of this Institute last 
week Mr. W. R. Cummins read a Paper dealing with auxiliary ma- 
chinery on vessels driven by internal combustion engines. He 
pointed out that during the past year several important develop- 
ments in marine oil engines had taken place. АП the larger and more 
important work had been designed by our Continental competitors, 
whilst British firms appeared to be sitting on the fence to see how 
these experiments would turn out. The auxiliary machinery оп 
board modern vessels was of such varied character and had to fulfil 
so many different conditions that the problem of applying suitable 
motive power was of some difficulty. It was, of course, desirable, if 
not necessary, that the same type of motive power should be used 
throughout the ship. Steam with its great flexibility offered very 
few difficulties. but in the case of internal combustion engined ships 
some difticulty arose, as it would be necessary to have steam boilers 
on board. The author went into the details of various methods — 
mechanical, hydraulic. compressed. air and electrical drive. and 
various lantern slides were shown. illustrating the different types of 
electrical steering gear that had been from time to time proposed and 
As to the difficulties met with when apply- 


in some cases installed. 
if a steam engine of a 


ing an electrie motor to the steering gear. 
steam steering gear were to get out of control and put the rudder up 
against the stops, orif а hezvy see struck the rudder. the engine would 
just pull up end no demage would be done. the engine starting up 
again when the excess load was removed; whereas if an eleetrie motor 
were pulled up, it would burn out if по overload cutout were provided. 
On the whole he thought that the compressed air system would be 


best for the purpose. 

'The chairman (Mr. F. M. Timpson), in opening the discussion, stated 
that compressed air had been used for auxiliaries on the oil-engined vessel 
" Vulcanus," but the owners had reverted to the use of steam with oil- 
fired furnaces in later boats. 

Мг. W. P. Durtnall said that many attempts had been made to utilise 
compressed air for the various purposes, but the compression and other 
losses were such as to make the over-all efficiency very unfavourable, as 
compared with steam, even when internal combustion engines were 
used to drive the compressors. Hydraulic gear was the more eflicient, 
but neither could attempt to compete with electrical driving. Recently 
he had tested а 7,000-ton cargo vessel at Venice whilst she was unloading 
her cargo, and had piped the winches back to the engine room and re- 
turned the water through a condenser, weighing same to ascertain the 
evaporative efficiency of the boilers. This was found to be approxi- 
macely 9 Ib. of water evaporated per lb. of coal burnt, which was а reason- 
able result under the circumstances, but on weighing the coal burnt over 
three days working it was evident that as much as 29-2 Ib. of coal was 
burnt per ton of cargo discharged, which was an enormous consumption 
for the work done. Most of the excessive consumption represented 

` losses through radiation and pipe friction, &е. The owners had since 
decided to instal the “ Paragon " variable voltage system of electrical 
transmission on this ship. — After describing in some detail this interest- 
Ing method of driving. and demonstrating that a great advantage in the 
matter of fuel economy would be obtained by its use, he further stated 
that anything that could be done by means of steam could by proper 
design be satisfactorily carried out by electric motors, and with greater 
fuel ссопоту, because of the higher thermal efficiency of quiek-running 
engines as prime movers, as compared with slow working direct-coupled 
pumps, fans, &c., driven by steam or compressed air. 

Mr. W. McLaren considered that the deck machinery such as winches, 
Windlasses and capstan should be driven by electrical gear, especially as 
hydraulic gear cost just as much to lift ] ewt. as to lift. say. З tons, ona 
3-ton winch or crane. He thought, however, that either hydraulic or 
compressed air could be used with advantage for the steering gear. 

lhe meeting was adjourned for a further discussion on the subiect at 
a later date. | 


EDUCATIONAL NOTICES. 


University College for Brighton.— According to ** The Times." at a 
meeting of the Committee to formulate a scheme for providing at 
Brighton a college of university rank, it was resolved, on the motion 
of the Bishop of Lewes, that the scheme should be one for establishing 
a constituent college of London University for the County of Sussex. 
the subjects to be arts, sciences, engineering. pedagogy. medicine and 
law. The first four only are to be undertaken in the first instance. 


University of London.—At the meeting of the Senate held on 
Wednesday last. it was reported that Sir Wm. Ramsay, K.C.B.. 
F.R.S.. had submitted his resignation of the chair of General Chem- 
istry as from the end of the current session. It was resolved : “ That 
the Senate accept Sir William Ramsav's resignation with sincere 
regret, and desire to express to him their high appreciation of the 
services which he has rendered to the University. both by his in- 
spiring work as a teacher and by the great series of researches carried 
out by him at University College during his tenure of the Chair of 
Chemistry." 

Mr. А. M. Tyndall has been awarded the degree of Doctor of 
Science as an external student for a thesis entitled ‘‘ On the Dis- 


charge from an Electrified Point." 


ARRANGEMENTS FOR THE WEEK. 


PRIDAY January 26th (to-day). 
PHYSICAL SOCIETY. 


5 p.m. Mecting at the Imperial College of Science, Imperial Insti- 
tute-road, South Kensington. Agenda: " Exhibition of a 
Direct-reading Instrument for Submarine Cable and Other 
Calculations,” Бу Мг. В. Appleyard: “On the Vibration 
Galvanometer and its Application to Inductance Bridges.” by 
Мг. 8. Butterworth: “ Note on a Negative Result connected 
with Radio-activity," by Dr. J. H. Vincent and Mr. A. Bursill ; 
" On Sealing Metals.” by Dr. P. E. Shaw: and “ Krypton and 
the Auroral Spectrum,” Бу Mr. T. W. Page. 
Rovar INSTITUTION. 
9 p.m. Meeting at Albemarle-street. Discourse on ** The Press:irs 
of a Blow." by Prof. B. Hopkinson, F.R.S. 
SATURDAY, January 27th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS, : 
7 p.m. Meeting at the Grand Hotel, Manchester. Paper on 
" Electrical Furnaces," Бу Mr. С. Myers. 
TUESDAY, January 30th. 
INSTITUTION ОЕ Civi, ENGINEERS. 
$ р.т. Meeting at Great George-street. Westminster. Paper on 
“ The Central Heating and Power Plant of McGill University, 
Montreal.” by Mr. В. J. Durley. 
WEDNESDAY, January 318$. 
STUDENTS SECTION OF THE INsTITUTION OF ELECTRICAL ENGINEERS. 
7:49 pm. Meeting at Victoria. Embankment. Paper оп Choice 
of Material for Overhead Transmission Lines,” Бу Mr. E. V. 
Pannell. 


Royab SOCIETY ОЕ ARTS. 
$ p.m. Meeting at John-street, Adelphi. Paper on " Recent 
Progress in Radio-Telegraphy," by Prof. G. W. О. Howe. 
THURSDAY, February 1st. 
Rovar INsTITUTION. 
3 p.m. Meeting at Albemarle-street. Lecture on Тһе Phenomena 
of Splashes.” by Prof. А. M. Worthington, F.R.S. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
7 p.m. for 7:30 paa. Annual Dinner at the Hotel Cecil. 
FRIDAY, February 2nd. 
STUDENTS’ SECTION OF THE INSTITUTION OF Civi, ENGINEFRS. 
$ p.m. Meeting at Great George-street, Westminster. | Lecture on 
" Steam Turbines: Some Practical Applications of Theory," 
by Capt. Н. Riall Sankey. В.Е. | 
Rovar INSTITUTION. 
9 p.m. Meeting at Albemarle-street. — Discourse on “ Vital Effects 
of Radium and other Rays," by Sir James Mackenzie. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding : Lieut.-Col. H. M. Leaf. 

The following orders have been issued for the current week :— 

Monday, January 29th. “A |“ Company.— Lecture on Military Telephones, 
8 to 9 p.m. Technical Work, Musketry Instruction (Standard Tests), 
9 to 10 p.m. : 

Tuesday, January 30th, * B" Company.—Lecture on Military Telephone , 
8 to 9 p.m. Technical Work. Musketry Instruction (Standard Tess, 
9 to 10 p.m. ` 

Thursday, February Ist. “С” Company.—Lecture оп Military Tele- 
phones, 8 to 9 p.m. Technical Work. Musketry Instruction (Standard 
Tests), 9 to 16 p.m. | 

Friday, February 2nd. “D” Company.—Lecture on Military Telephones, 
8 to 9 p.m. Teehnical Work. Musketry Instruction (Standard Tests), 
9 to 10 p.m. 

Saturday, February 3rd.— Headquarters. will be opened for regimen.al 
business from 10 a.m. to 12 noon. | 
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THE HEAT PATHS IN ELECTRICAL MACHINERY.* 


BY H. D. SYMONS AND MILES WALKER. 


Summary.—This Paper deals with methods of predetermining the 
temperature rise in electric machinery. Data are given of the heat 
conductivity of insulating materials. The methods of carrying away 
heat Бу the circulation of air are discussed, and there is given an account of 
experiments made to determine the amount of heat absorbed by air under 
various conditions as to temperature and velocity in passing over coils 
and through ventilating ducts. The heat conductivity of punchings 
in actual machines is also considered. 


If we wish to get the largest possible output from an electric gene- 
rator or motor of given cost we must make a very close study of the 
possible methods of carrying away the heat which is produced in 
the iron and copper. We can imagine lines of heat-flow drawn 
through the machine which follows everywhere the p2ths of the heat 
from the point of origin to the point of discharge. Everywhere at 
right angles to the lines of heat flow we can imagine isothermal sur- 
faces constructed which enclose the points of highest temperature. 
If we are to even out these surfaces and lower the maximum tem- 
peratures we must consider closely all the methods by which the 
heat is conveyed, whetherit be by conduction, convection, or radiation. 

A good deal of useful work has been done on the measurement of 
temperatures inside shunt coils.T on the heat conductivitv of iron 
punchings + at right angles to the plane of lamination and along the 
laminations ; on the passage of heat from revolving cvlinderss to the 
surrounding air and on the passage of heat from various kinds of 
surfaces to air; but the authors have not been able to find any direct 
data оп the heat conductivity of electric insulating materials mounted 
in the same way as one usually finds them in electrical machines. 
They therefore thought that it would be worth while to make men- 
surements both of tlie specifie conductivity of the commonly em- 
ploved insulating materials and of the effect on the conductivity of 
introducing the air-spaces 2nd gaps such as are often unavoidable in 
electrical machines. Two classes of tests were made. First a test 
by means of laboratory apparatus on the specific heat conductivity of 
materials mounted in different ways. Secondly, tests made on elec- 
tric generators under actual running conditions. 

For measuring the heat conductivity of materials in flat sheets 
probably the best methodf| is that employed by Mr. Bacon. This 
method was used by the authors for pure mica and for presspahn. 
But where the heat conductivity of wrappings of tape end wire are to 
he measured it is more convenient to adopt the following apparatus. 
The materials аге wrapped on a long copper cylinder and the heat 
pissed from the inside through the insulation to an oil bath on the 
outside. The temperature of the cvlinder of insulation is measured 
by thermo-couples placed in shsllow channels in the copper surfaces 
of the cylinder, the wires from the thermo-couples being brought 
out to the top of the &pparatus. The temperature of the outside of 
the insulation is measured by thermo-couples placed between the 
outside surface and the sheet of copper which was tightly wrapped 
round the whole. The insulation isthus placed between two surfaces 
of known temperature under conditions which can be made to imitate 
as closely as we like the condition obtaining in the slots of electric 
machines. The heat is supplied to the inside of the copper tube by 
means of a resistance coil embedded in asbestos insulation. This 
esistance coil is concentric with the copper tube, and the space 
between them is filled with tin solder which serves to conduct the 
heat to the copper. The inside surface of the tube was tinned before 
pouring in the melted so'der to ensure а perfect and uniform junction 
of the тег. А thick copper tube heated in this way maintains 
itself at а fairly uniform tempererure over the grester port of its 
surface, even though the cooling conditioas of vorious pòrts differ 
considerably. Tne ends of the copper tube are Hanked with leather 
washers and two thick cheeks of trested wood, tu minimis? the esezpe 
of heat. 

The method of ezrrying out a test on zny insulating materia! is 
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as follows: The material is wrapped around the copper cviinder, 
the thermo-couples for measuring the temperature of the outside are 
then fixed and wrapped over with the exterior copper sheet, the in- 
sulation is trimmed off the ends of the evlinder so as to fit well ageinst 
the leather washers, the two wooden checks are fitted to the end of the 
cylinder and held firmly by long bolts. The whole is then immersed 
in an oil tank and the wires to the various couples connected to a 
multi-way switch and to the cold thermo-couple immersed in г bath 
of oil whose temperature is kept steady and measured by means of a 
thermometer. The difference of temperature between the hct and 
cold junctions was measured by one of В. W. Paul's millivolt meters. 
This instrument, with a suitable resistance in cireuit, will give the 
temperature in degrees C. direct if couples composed of metz!s such 
as iron and eureka and which have an almost straig'it-line law over 
the range covered by the experiments are emploved. A known 
current at à known voltage is then passed through the resistance coil 
inside the copper tube, and the temperature of the oil in the bath 
is raised to the point at which it will remain steady under the con- 
ditions of the experiment. Readings of the tempersture are taken 
at frequent intervals, and when they are found to be steady we know 
that the heat is being conducted through the insulation at the same 
rete as it is being supplied. Tue tota! heat Ном through a certain 
are» and thickness of insulation being known, and the difference of 
temperature at the two sides being known, the thermo-conductivity 
can be calculated. 

In other experiments the copper tube and insulation were р! сеа 
in à wooden frame by mezns of which two draughts of air cou!d be 
blown on to the materia! under test from opposite sides. The in- 
tensity of the dr2ugnt of air was measured by means of an anemometer 
and checked by measurements of the temperature of the air going 
in end the air coming out. This apparatus, besides giving nmeazsure- 
ments of the heat conductivity of insulation, gives us specifie data 
for the cooling of surfeces when subjected to a draught of this kind 
under conditions somewhat resembling the conditions obtaining in 
some electrical machines. 

Аз а result of tests on various materials with this apparatus it was 
found that a!l the cellulose materials such as cotton, paper, &c., 
had a considerable temperature cocfticient. The heat conductivity 
at а temperature of 100 deg. being about 12 per cent, higher then at 
30°C. The heat conductivity of mica was not found to chenge 
between 20°С. and 100°С. 

Of all the fibrous materials commonly used in insulation the one 
having the highest therma! conductivity is empire cloth pressed into 
a solid mass free from air-spaces. This is probably because the tibres 
of the empire cloth are completely filled with oxidised varnish, 
whereas many of the papers. even when colsely compressed, contain 
air-spaces. The difference in the conductivity obtained by winding 
the insulation on the copper cyjinder very lightly and by winding it 
on loosely was very marked. И wes found thet micanite built up 
in the form of tubes containing about 11 per cent. of shellac has a 
very poor conductivity as compared with pure mica. 

The effect of air-space in causing resistance to passsge of heat was 
determined Бу a number of experiments in which air-spaces of 
different thicknesses were made between the copper tube in the 
testing apparatus and the insulating tuba. Tanes spaces were made 
by winding twine of different thicknesses in a wide spiral round the 
tube, and then winding the insulating materi:] above th? spiral. 
The values obtained did not 2gree very well together. 

А test was made on è 5.000 kw. three-phase generator by means 
of thermo-couples placed in the armsture coils during the course ot 
construction to determine the heating of its armature coils. The 
position of the thermo-counles в indicated Бу the lettera 
В. S. T. U. V. Junction В g:ve the tempereture of the copper 
inside the slot. N the temperature of th» iron surrounding the 
slot. T tne temperature of the outside coil on the port exposed 
to the air. U the temperature of the copper in pert of a coil 
projecting блп. fromthe iron. V the tompereture of tae copper in part 
of a coil projecting 9 in. from th» iron. Таз goasrzator ws run at 
full speed with the алт аго short-circuited, the field current being 
inere2sed. unti! th» сти ога currat was 323 amperes. Tun? run 
wes continued unti! the temperatures of all pirts wer? constant 
Below are given the degrees rise above the temperature of the air 
admitted to the mehine (23`С.). R=39-0; 8-184; T= 24-6; 
С = 33-0, V —34-4. 

Exch conduetor in the stot, waich consisted of two copper straps 
e:eh 0-45 та. by Ө-21й.. wis lasulated with tss» and mies, a piece 
or mies 0-03 ia. thick being 2444 as à зозозг. A four con- 
ductors wer? imoregasted with gum aad wound over with empire 
cloth and mie» to 2 thieknoss of 0-13 т. Таз whole wt then wound 
with linen tsp». Tae tote! thickness of insulation amounted to 
0177 т. Таз vorious insultviag moteris!s were tnen present in the 
following proportions: Empire cloth, 0-07 ; mics, 0-03; varnish and 
air, 0-02; proper, 0-017 ; tipa, Od. Tae host eoadaetivity of the 
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insulation is easily calculated from the above figures. The total 
loss in the copper conductors per foot run of coil was 27-2 watts. 
In calculating this. allowance has been made for the rise in tempera- 
ture of the copper due to the eddy currents * produced in thecon- 
ductors. The difference of temperature between the copper and iron 
is 20-6°C. The mean perimeter is 6-8 in.. so that the tota! area. of 
insulation per foot run is 82 sq. т. With 27-2 watts per foot run this 
gives just over З sq. in. per watt. The specific conductivity for hest 
of the insulation works out at 0.00112 watts per centimetre cube per 
degree. This conductivity is considerably lower than the tigure (0-002) 
found from tests on empire cloth and mica wound on & copper cvlinder 
with the fewest possible air-spaces, аз can be easily understood. 

With coils of rectangular section wrapped with empire cloth and 
mica, or paper and mica, in the ordinery method, one may expect 
to have a heat conductivity not higher than 0-00112 watts per cubic 
centimetre per degree. This figure is useful in enzbling us to cal- 
culate the difference of tempercture between the copper conductors 
in a slot and the surrounding iron, end checks very well with other 
results found in practice. For instance, on the armature of a direct- 
current generator, whose conductors were insulated,with manilla paper 
and mica to a thickness of 0:16 cm. the temperature rise after a full- 
load run under conditions which made the square inches per watt 0:9, 
were as follows : Internal copper, 41 deg. ; iron. 22 deg. И we use 
the figure 0-00112 watts per cubic centimetre per degree we would 
obtain a temperature rise of copper ebove iron of 20 deg. 

It sometimes happens that the copper conductors on an armature 
or field- magnet are grouped together so closely that very little sir can 
circulate between them. and the tote! cooling surface of the group is 
too small to dissipate the heat generated in it. [n this case one relies 
mainly for cooling upon the conduction of heet along the conductors 
to parts of the coils where the cooling conditions are better. "The 
flow of heat from the centre of the coil to the cooler ports c2a only 
occur if there is a considerable temperature gradient in the end 
windings. It is necessary sometimes to esleulete what this tempera- 
ture gradient will be, and what the maximum temperature rise will be 
in the centre of the group. The problem is somewhat complicated 
by the fact that the resistance of copper changes with the temperature, 
end one ought to take account of this change of resistance because 
it makes the watts lost increase according to а compound interest 
law. Moreover, in most cases that arise in practice. part of the heat 
is radiated from the surface of the coils and part is conducted glong 
them. We will first take the case where а conductor is so surrounded 
by other conductors at the same temperature as itself that the whole 
of the heat generated in it is conducted to the cooler ends. and none 
p»sses to the sides. In this case it may be shown that Т Товт. 
cos px, where г is the distance from the hottest point on the conductor 
to the point considered. 1л cases which we work out in practice the 
angle pr never assumes values which meke cos px negative, so that T 
is alwavs positive. 

Now consider the case where part of the heat generated is radiated 
from the surface of the group of conductors, and part is conducted to 
the ends. In all cases which occur in practice there is a certain 
specified temperature on the outside of groups of coils which must 
not beexceeded. Assuming in the first instance that the temperature 
is reached, we can roughly estimate the number of watts per square 
centimetre which will be dissipsted from the surface, heving regard 
to the thickness of insulation and the amount of air circulation. Let 
W represent the tota! watts lost in the group of conductors, end w 
the watts dissipated from the surface. Then W—w will be the hest 
watts conducted along the copper. The temperature rise of the hottest 
point will be lower than if no heat were lost laterally. Let us sev 
that the tempersture rise is the some as it wouid be if the current 
density were reduced from 1 to I, and no hest were Jost laterally. 
Then | 

p: Ww 


гүү 


_ From the value of T, thus obtained we can vs a first approximation 
find the temperature of the hottest point by the foregoing formula, 
and get a fair idea of the mean temperature of the whole cooling sur- 
face, We can then make a more accurate estimate of w, and if 
necessary recalculate I,, and from it Талх. 

There are three main cases occurring in electrical machinery in 
which it is necessary to calculate the rate of convection of heat from a 
solid surface to the surrounding air. 1. We have the case of an 
armature or fie!d-magnet of approximately cylindrical shape re- 
volving within the stationary port of the machine. (Cooling co- 
efficient denoted by А.) 2. We have the cse of g field coil against 
which a draught of air is blowing. (Cooling coefficient denoted Бу 
Р.) 3. We have the case of the iron surface of a ventilating duct, 
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through which the air is ptssing at a certain velocity. (Cooling 
coefficient denoted by А...) "The laws of cooling of the solid surface 
are different in the three czses. The first case (the cooling of the 
revolving cylinder) is very complicated. A formula for the close 
pre-determination of temperatures would have to take into account, 
not only the squere inches per watt and the peripheral speed, but also 
the length of the air-gep. the temperature end shape of the surround- 
ing objects, 2s well as of the air, the nature of the cooling surface, 
and the rete et which the gir in the gap is changed by атанса) venti- 
lation. Whzt are we to take as the velocity of the air. relatively 
to the eviinder, when some zir moves with the ey'inder, some clings 
to the stationery part, and all intermediate velocities сте to be faund 
somewhere іа the air-gip. For ordinary dtrect-current armatures 
surrounded by ordinary field-nr:gnets, with normz! eir-gops, end 
with no more interchznge of eir then is naturally produced Бу the 
rotation of the armature, the formula given by Kepp— 
550 


= 


O 

W G x 0-0) 

gives good practical results. Here O is the area of the cylindrica! 
surface, W the watts to be dissipated, v the peripheral velocity in 
metres per second, and Г the deg.C. rise above the surrounding алг. 
Other writers give different values of the numerator 550, and change 
the value of the coefficient of г. For an ordinary armature sur- 
rounded bv its field-magnet the coefficient 0-1 seems to be about 
right. For the numerator the figure 550 seems to be rather high for 
iron-clad armatures. The figure 333 given by Dr. Ott seems to give 
good results for turbo-generators with forced ventilation. 

When a cylinder revolves in air the rate at which the air imme- 
diately in contact with it changes depends not only on the peripheral 
speed but on all sorts of accidental cireumstances such a3 the shape 
of the stationary parts and the rete at which air is forced into the 
oir-gap by the fanning action of other parts of the machine. А high 
relative velocity between rotor and stator is of service in ceusing the 
heat to pass easily from the heated surface to the air, but some further 
fanning action 18 necessary to remove the jacket of hot air away from 
the surface of the cylinder. No doubt the variation of the coeffi- 
cients has arisen partly through an attempt being made to make the 
same formula cover the cooling of coils which fall under case 2, as 
well as the cooling of revolving cylinders. The cases being essentially 
different cannot be brought under the same law. 

In the case of field coils, an increase in the velocity of the current of 
air not only increase the intimacy of contact between the air gnd the 
surface of the coil, but at the same time increases the quantity of air 
passing the coil in a given time. We therefore have the index of 
the power of v greater than for the case of а revolving cylinder, the 
air surrounding which is not necessarily changed at a rate ргорог- 
tional to v. In cases] and 2 there is a cooling of the surface by radia- 
tion, apart altogether from the passage of air, the formule should 
therefore give a value to A when v equals 0. In case 3, where two 
sides of а ventilating duet face one another, there is no dissipation 
of heat unless the air moves through the duct, and the rate of cooling 
is approximately proportional to v. For the purpose of determining 
the relation between the cooling coefficient A, in case 2, and the 
velocity of the draught blowing on the sides of the coil, a number of 
experiments were made with the zpp^ratus described above. А 
certain number of watts were supplied by the hester inside the coil, 
and the temperature of the surface of the coil was ascertained bv 
means of thermo-couples mounted in shallow niches in the surface, 
and protected from the draught Бу a very thin piece of insulation of a 
size not large enough tointerfere with the uniform cooling of the coil. 
Tests were mede with no breeze blowing and with breezes of various 
velocities. In these tests the surfaec of the coil was made up of 
double cotton-covered wire 0-08 in. diameter. In soma other tests 
& brass cylinder was used. It seems from these tests that the law 
connecting h4 and v is of the form h,—a(1-c 51?) where а and b are 
constants depending and the kind of surface and the way the blast 
strikes the surface. In the case of cotton-covered wire the law is 
approximately : ,— 00-0011 (1 40-5442), 

In predetermining the temperature rise of a wire-wound coil we 
must first find the temperature rise of the externa! and internal 
surfaces of the coil. These will be the temperatures at which the coil 
eon dissip:te to the surrounding modium all the host generated within 
it. In the next place we must tiad the rise of tempercture of the 
hottest pòrt above the external surface by tsking into account the 
heat conductivity of the leyers of insulated wire end the watts per 
cubic centimetre generated within the coil. Where the coil is entirely 


| air-cooled, some rough estimate should be mede of the тооп velocities 
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апа it is generally by experiments on similar coils, similarly. mounted: 
that one must rely in determining the surfece-cooling constants. 

Where the coil is a fairly tight fit on the pole we should take ac- 
count of the thickness and neture of the insulation and calculate the 
number of watts whieh will! be conducted to the pole for а given 
temperature difference. The rate at which the heat will be con- 
-dueted along the pole is sometimes of importance. The next question 
that arises is: How much higher is the temperature inside the coil ? 
A great deal of most valuable data on the heating of shunt coils is 
given by Mr. E. M. Rayner in his " Report on Tempereture Experi- 
ments at the National Physical Laboratory." * А study of the 
curves and figures given will show that the distribution of temperature 
inside а wire-wound coil follows definite laws. If we are given full 
particulars of the size of wire, the thickness of the insulation, the 
space factor, the number of turns and layers, the exciting current, and 
so on, we should be able to predetermine with 2 sufficient degree of 
accuracy the temperature of the hottest part of the coil. 

The problem is somewhet sneslogous to the case already considered 
where the heat is conducted along copper conductors, but in this 
case the heat is conducted &сгояз one layer of conductors to another. 
The law of distribution of tempereture t«skes the seme generel form : 
'T,— Tmax. cos рул. where Tmax isthe temperature of the hottest point 
point measured from the absolute zero, and T, is the temperature of 
any point distant x centimetres from the hottest point along æ line 
-drawn in the direction of the Ном of heat at angles to the cooling 
surface. The value of p, in practice is such that cos руг never 
assumes negative values. 

After we have provided sufficiently well for the conduction of the 
heat through the insulation either to the air or to the iron surrounding 
it. the next question is how to provide sufficient cooling surface so that 
the heat may be communicated to the air and carried away by it. 
There are really two matters involved ; one is the provision of sufh- 
cient air to carry away the heat produced and the other is the pro- 
vision of cooling surface exposed in such a way as to heat up the air 
which passes through the mechine. We know that 1 cubic ft. of air 
per second (60 cubie ft. of air per minute), if raised in temperature 
27° C.. will carry away I kw. Аза good deal of air sometimes passes 
through a machine without being raised much in temperature it is 
usual to allow 100 cubic ft. of air per minute for each kilowatt loss. 
As to how this cooling surface is to be provided is & question upon 
which there has been a good deal of difference of opinion amongst 
designers. In the open type of machine where the paths for the air 
are not very definitely prescribed. and where the quantity of air 
passing is usuelly unknown, only the very roughest empirical rules 
can be used for determining the temperature rise. Where. however. 
definite peths for the air are provided in the machine the quantity 
of gir pessing is known, the cooling etlectiveness of the surfaces сап be 
approximately calculated. In the cooling of large machines, such 
as turbo-generators, there ere two general methods of providing paths 
for the zir. According to one method air is passed through axial 
holes both in the rotor and in the stator, end it is the interna! surface 
of these exiel holes which mainly constitutes the surface exposed. 
Sometimes the air is p»ssed from both sides of the machine towards 
the middle. and in other cases the air is pissed from one end of the 
machine to the other. According to the second method the air is 
passed through a spider or through axial holes in the rotor, and 
thrown out through radial ducts in the rotor to radial ducts in the 
stator. 
x4 The first method has been commended on account of the fect that 
the iron punchings, whose conduction is better along the laminations 
than across the laminations. can convey the heat more easily to the 
eir than where the ducts are of the radial type parallel to the plane of 
lamination, Another advantage of axial ducts is that they provide 
2 more bountiful supply of air to the centre of the machine than is 
possible in а Jong machine. The object of the experiments was to 
determine exactly how the air received its heat as it passed through 
a turbo-generator and to determine the value of A» (the watts per 
square centimetre per deg. C. difference of temperature between sur- 
face end air). At the same time it was sought to determine how far 
the cooling of the iron was hindered by the poorer conductivity of 
the punchings across the leminz than along the lo minie. 

As the value of h, is dependent upon the г, and as it is the velocity 
of the air in intimate contact with the surface thet is of chief impor- 
tance, we шах gether that fore given quantity of air passed through 
the machine narrow ducts will be more effective than wide holes. The 
ducts, however. must not be too narrow, or they will be hable to be 
stopped up by the accumulation of dirt. Holes if too wide allow the 
air to pass without coming in close contect with the iron. It has been 
found that ventilating ducts from 0-3 in. to 0-4 in. wide having smooth 

* © Journal " of the Institution of Electrical Engineers, Vol. XXXIV., 
р. 613. See also С. А. Lister, " The Heating Coefficient, of Magnet 
Coils, ” ibid., Vol. XXXVIII., p. 399. | 


iron walls will keep clean for a great number of years if the velocity 
of air pessing through them is sufficiently grezt. A velocity of from 
5 to 10 metres per sec. is sufficient to prevent the accumulation of 
dust in the absence of oil sprey. 1f any oil is allowed to enter with 
the zir the eecumuletion of dirt will be facilitated. lt hes been found 
that round exis! ventilating holes of 2 in. or 3 in. in diameter whose 
walls are formed from the rough punchings accumulate the dirt very 
rapidly; this is particularly so with the holes in rotors where tho 
centrifugal force can press particles of dust together on the internal 
surface of the hole farthest from tlie centre. 

In cases where one cannot get rid of all the heat from the cylindrica] 
surface of the armature and where it is therefore necessary to provide 
further cooling surface. the radial ventilating duct is very effective 
for the reasons stated above. It enables all exceedingly large sur- 
faces to be provided without unduly increasing the cost of the m2chine. 
The difliculty of getting а sufficient quantity of air through a very 
long machine with а sni2ll air-gap can be met by employing certain 
channels in the frame from which the air is forced inwards down the 
ducts to the eir-gep and the rotor. Nt»sggered with these channels 
are others which receive the air thrown outwards from the inter- 
vening sectors. 

Tests were esrried out on a totally enclosed turbo-generator of 
1.875 k.v.2. сграейу, ventilated bv тегиз of fans at each ends. 
In certein parts of the mechines ordinarily ineeces ible to thermo- 
meters, the mo-couples were placed while the machine was in course 
of construction. Then in the ventilating ducts at the lower part 
of the machine couples were exposed to the full blast of air so that 
resdings could be ї2 Кеп of the temperature of the zir in the ducts 
at that part to compare with the temperature of the air in the same 
ducts at the top of the m:chine. Tho generator wa; run at no load 
and the loss, friction end wind:ze me:sured in the ordinary way 
by measuring the power supplied to the driving motor. The rotor 
was mounted in its own bearings and coupled to а driving pulley 
mounted on independent bearings. The pulley was driven by a 
direct-current motor at 3,000 revs. per min. The power taken to 
drive the pulley alone with the full tension on the belt was found 
to be 13kw. The totel beering losses were about 15-6 kw. This 
left 30-4 kw. for the windege with full aperture. giving 8.800 cubic ft. 
of air per min. at 50 C. With a reduced eperture giving 4.400 cubic 
ft. of air per min. the wind»ge loss was 22:8. 

The amount of eir psssed through the machine per minute was 
measured in two different wavs : (1) An enemometer was used to find 
the mean velocity of air at the exit in feet per minute, and this multi- 
plied by the grea of the exit in square fet gave roughly the cubic 
feet per minute. (2) The tota! iise in temperature of the eir in 
pissing through the mochine wes mezsured and from the known losses 
eguxing the hesting the flow of air could be caleuleted. The first 
method wes not as eecurate as the second. It gave on the average 
an air velocity from 5 to 7 per cent. too high. We have therefore 
adopted the figures given by the second method. These are pro- 
bably right within 5 per cent. It must be remembered that what 
we ere really concerned with is the weight of air passed through 
the machine per minute. The volume of the eir changes with the 
temperature quite 2ppreciably. Thus at 20 C.. 750 №. of air have 
a volume of 10,000. cubic ft., while et 60 C. the volume is 11.400 cubic 
ft. There were three tests, which we distinguish by the letters 
A, B and C. 

In test А the air supply was cut down to about half its normal 
flow. The field-magnet was excited with 133 amperes (about 30 per 
cent. more than the no-lozd field current.) The resulting iron loss 
was 43-5 kw. and the PR lossin the field-magnet was 8-5 kw. Thus 
the total losses going to warm up the air were 74-8 kw. After running 
4 hours the temperature of all the parts of the machine rose within 
half degree of their tina! temperature. The air entered the machine 
at an averege temperature of 21-77C.. and was expelled at an average 
tempereture of 53:2 C., giving a temperature rise of 31-5". The 
heated air did not represent the whole of the heat produced. The 
east iron freme presented a cooling surface of 10,900 sq. in. and had 
a meen temperature over the air of 28°C., so that it would radiate 
in almost still air about 2-44 kw. The cast-iron blocks upon which 
the frame rested would carry gway not more than 1-5 kw. Lot us 
sav that 4 kw. wes lost by the frame. This is such a small fraction 
of the whole thet we need not estimate it very accurately. Then we 
have 70-8 kw. carried away by the ‘air. Now 1 kw. is equal to 
240 calories per second, so we have 17,000 calories por second. or 
4.400 cubic ft. of air at 53°C. The anemometer теззигей on the 
average 4.800 cubic ft. of eir per minute. This reading must b^ 
too high. because 4,800 cubic ft. of air per minute raised in temperture 
31:5 deg. represents more power then was actually supplied to the 
machine, so we will take 4.400 cubic ft. as about right. 

The average temperature of tho gir drawn into the machin^ was 
д1-7°С. It will be convenient to speak of the temperature rise over 
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this initial figure rather than of the actual tempercture of the vir. In 
the end bell at the points F and G the tempere ture had risen 0:8 C. 
and 10-2°С. respectively. — This rise was due portly to the work done 
to the air due to the centrifugal blowers, partly windage and ER losses 
from the end bells of the rotor, and рогИу from hest radiated from 
end plates of the machine. The lowest temperature recorded in the 
air-gap was at the entrance to the first ventilating duct. Here the 
rise was 14°C, Аз we passed from the first vent duct to the centre 
of the machine the temperature was higher, but the increase followed 
an irregular lew аз а curious dip in the curve in the centre of the 
mechine only occurred when the air supply was throttled. The 
throttling of the air supply reduced the pressure in the end bells 
from 4-25 in. of water for full aperture to 0-75 in. water. Thus the 
blast along the air-gap must have been very much reduced while 
the blowing action of the vent ducts on the rotor would have taken 
а more important part in the scheme of ventilation than when the full 
blast was in operation. Owing to the meeting of the two opposing 
currents of air in the axial holes in the rotor, there is a tendency for 
the pressure of air form the rotor to be the greatest in the middle. 
and this increased pressure probably gave a supply of rather cooler 
air near the centre of the machine. The velocity of air at the exits 
of the different vent ducts, though not perfectly constant as one 
passed from duct to duct, was only very slightly greater in the centre 
of the machine than at the ends. The number of kilowatts required 
to heat up the air to 20-5°C. is easily shown in this case to be 23 kw. 

The next point of interest is the distribution of temperature in the 
iron punchings. Experiments show that the curves follow the general 
shape of the curves giving the rise of temperature in air, but they ere 
on the whole rather higher. Experiments also show in case of 
packets of laminations that unless the packets are made much 
thicker than is usual in practice the temperature rise in the centre 
due to the poor heat conductivity across the laminations is not of 
very great importance. 

We see, then. that in arranging for the cooling of large electrical 
machines the following matters must be taken into account :— 

1. Sufficient air must be provided to carry away the heat generated. 
If 100 cubic ft. of air per minute is provided for each kilowatt loss it 
will in general be sufficient. If the conductivity from heating of all 
parts is sufficiently good and the air is so distributed that none of it 
receives a temperature rise greater than 32°С. it may be that 60 cubic 
ft. of air per minute would be sufficient to keep the machine below 
45°С. rise. 

2. Sufticient cooling surface must be provided to co mmunicate the 
heat to the air. 

З. For ventilating ducts we may take the formula #,—=0-0014». 
Where h is the watts per square centimetre of cooling surface per 
deg. C. the difference of temperature between surface and air and v is 
the mean velocity of the air in the duct and metres per second. 

4. For the cooling of the surface of rotors and the internal cvlin- 
drical face of stators we may take the formula— 

__ 333 x watts per sq. ст. 
(4 0 0-102) 

5. To find the difference of temperature between an armature coil 
and the surrounding iron one can adopt the method given above, 
using the constants from the heat conductivity of the insulated materia! 
and flowing for air-spaces whose resistance is given. 

6. To find the temperature rise of the surface of wire-wound coils 
upon which the air is blowing with a velocity of v metres per second 
we may take the formula, А == 0-0011 (I 4 0-547). 

Methods are 210 given for finding the difference bet ween the inside 
of а wire-wound coil and the external surface, and for finding the 
difference between the temperature of the centre and the cooler parts 
of a hot-bed of conductors cooled mainly by the conduction of the 
heat along the conductors. 
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А THEORY OF COMMUTATION AND ITS APPLICATION 
TO INTERPOLE MACHINES.* 


BY B. О. ГАММЕ. 
(Coi cluded. from page 601.) 


Summary.—The method here adopted is to consider the armature flux 

as a whole as set up by the armature ampere-turns. The three principal 

armature fluxes, here termed " slot. flux," © interpolar flux апа “end 

Hux.” are dealt with individually and formule obtained for the E. M.F.8 

induced in the coil under commutation. Finally, the application of the 
method to interpole calculations is cor sidered. 

Slot Flux, — Two general esses will he considered ; first, that in 
which no loca! currents are present, which is the case in well designed 
interpole machines, and second, that in which there ате local currents 
set up in the short-circuited coils, which is almost inveriably the case 
in machines without interpoles or some other form of compensation, 
Also pitch and chorded windings will be considered. 

Slot Flur with no Local Currents. Pitch Windinqg.--lot Fig. 7 
represent an upper and a lower coil in the same slot. with equal turns 
and currents. Then if there is no saturation in the adjacent teeth 
the flux density across the slot will be zero at the bottom of the lower 

coil and will rise to à maximum value at Ию top of the upper coil. 
There will also be a flux across the slot above the upper coil and also 
from the top of the tooth as indicated in Fig. 7. The toto! slot Нах 
entering at the bottom of the teeth is therefore equa! to the total flux 
which crosses the two adjacent slots. plus the flux crossing et the top 
of the slots. The interpolar Них which extends from the armature 
surface to the poles or yoke is not included in this. 

As this slot flux is practically fixed in position the armature con- 
ductor in slot A, in passing from a to b must cut this Нах. It is 
obvious that the flux which crosses above the uppermost conductor 
in the slot is cut equs!ly by а the conductors in the slot, as the coil 
passes from position a to position b; but the Нах crossing the slot 


below the uppermost conductor does not affect all the conductors 
equally, and therefore, for simplicity of calculation, an equivalent 
flux of lower value can be used which may be considered as cutting 
all the conductors equallv. 

Let d (Fig. 8)=the depth of the conductors of one comp'ete coil ; 
{ — the distance between the upper and lower coils ; a= tho distance 
from the upper conductor to the core surface ; s—the width of the 
slot, assuming parallel sides; n= ratio of width of armature tooth 
to the width of the armature slot, at the surface of the coil Т = turns 
per single coil, or per commutator bar; С,== No. of individual coils, 
or commutator bars, per complete coil; L= width of armature core, 
including ventilating spaces; I,,=current per armature conductor. 

The author shows that the total effective flux for the lower coil is 
=2x 3-19I, T.C, L (1-8334 ++ 2а + 1-088 val ; N) $ and for the upper 
coil — 2 x 3-19I, T.C, L x (0:833 + 2a + 1-088 vnl s. 

The ауегаде value of the effective Нах for the upper and lower 
coils then becomes 3-19I, T.C, L(2-67d -t-4a +2165V n1 N). Th’s 
average effective value is approximately 80 per cent. of the total 
slot flux. 

On the basis of a piteh winding and the assumption that опу one 
armature coil is short-circuited, that is, with the brush covering the 
width of only one commutator bar, thon the above slot flux is cut Бу 
ell the coils in the slot in passing through one slot pitch. From this 
the E.M.F. in the commutating coil due to the slot tlux can be cal- 
симе directly and тау be expressed as follows : 

E _ STEW, TRL (2.674 + ҷа ++ 2168/2) 
d 10” S 

If it is desired to compare this expression with a certain well- 

known formula which has been much used heretofore, then let the 


* Abstract of a Paper read before the American Institute of Electrical 
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quantitv in the parenthesis in the above expression be represented 
by C,. The formula can then be changed to 


I.T? x No. of commutator bars x К. x L 

10° | 
It contains the same terms (except in the value of the constant) for 
the ex pression of the E. M.F. which has been used heretofore in deter- 
mining the reactance of the commutated coil. 

The above formule are on the basis of the brush covering only the 
width of one commutator Бат. И the brush covers more than one 
commutator bar, the full slot flux is not cut in passing through one 
tooth pitch, and a movement greater than one tooth pitch is required 
for full eutting. The total cutting occurs in à period eorresponding 
to the number of commutator bars per slot plus one less than the 
number of commutator bars covered by the brush. 

On this basis the correction factor for the slot E.M.F. should be 


E-—(2x3-19xvc,)x 


4 


C,+B,—1 
bars per slot. and В, = No. of commutator bars spanned by the brush. 
However, with several coils per slot, and with the brush spanning 
several bars, the rate of cutting of the tooth tux for the entire period 
is not quite the same as the rate for one tooth pitch. Taking this 


into secount, the correction factor should be slightly greater than the 
above. 


expressed by the term . where C, Хо. of commutator 


Taking the lengthened period of reversal into account, it would 
appear that a wide brush covering a large number of commutator bars 
shou'd b» beneficial in reducing the E. M.F. generated by the slot flux. 
This is true where the loca! currents are very small, or are absent, as 
is the case in a properly designed interpole machine. In a non-inter- 
pole machine where the loca! currents in the short-circuited coils 
may be relatively high, this condition does not hold. 


і 16. У, Fic. 1C. 


The armature winding may be chorded one or more s'ots and, in 
some instances, where there are several coils side by side, there has been 
chording of part of the conductors in the slot. In Fig. 9 is illustrated 
the conditions with one-slot chording. The total slot flux now 
occupies two teeth instead of one. Therefore the E.M... set up by 
cutting across this slot flux will be approximately one-half that which 
is obtained with a full piteh winding, on the basis of the brush cover- 
ing the width of one bar only, for the E. M.F. generated by cutting 
this flux will be reduced in proportion as the period of cutting is in- 
creased. There is one slight difference from the flux distribution 
with à pitch winding, namely, that at the top of the teeth. With a 
chorded winding this flux will be slightly greater than with a pitch 
winding, but the total effect of this difference should be relatively 
so small that ordinarily the value need not be changed. Therefore 
equivalent fluxes used with chord windings can be taken the same as 
for pitch windings. In consequence, the E.M.F. due to the slot flux, 
with one-tooth chording. may be taken as one-half that for a pitch 
winding, with the brush covering one commutator bar in both cases. 

For two-slot cording the slot flux may be considered as occupying 
the space of two teeth only, while there will be a magnetically idle 
tooth at the centre. The average results, however, should be prac- 
tically the same as if the total slot flux were actually distributed over 
three teeth instead of two. 

In the chord winding. when the brush covers two or more com- 
mutator bars, the period of cutting the slot flux will be lengthened 
just as with a pitch winding on the assumption of no local currents. 
The improvement, however, is not to the same extent as with the 
pitch winding. 

By the preceding method of analysis the effect of bands of mag- 
netic material on the armature core can be readily taken into account. 
This effect represents simp!y an addition to the total flux which can 
pass up the tooth and across the top of the slots. 


k, 


Slot Flux with Local C'urrents.—The effect of loca! currents in the 
short-circuited coils is next considered. Ав already explained, an 
armature coil. as it approaches the short-circuit condition, has an 
E.M.F. generated in it by the interpolar and the end fluxes. After 
the coil is short-circuited this E. M.F. is still generated bv the coil, and 
naturally a local or short-circuit current tends to flow through the 
coil, brush contact and brush. In addition, the work, or supply, 
current is being furnished to the armature winding through the 
brushes. ‘These two currents are superimposed in the short-circuited 
winding in such а way as to have а very pronounced influence in the 
distribution of the slot fluxes. This effect ean be best seen by first 
determining the distribution of the work current in the various parts 
of the short-circuited winding on the assumption of no local current, 
end second, determining the distribution of the loca! currents on the 
assumption of no work current, but with the same armature mag- 
netomotive force as in the first assumption, The two distributions 
can then be combined and the resultant currents in the various parts 
of the short-circuited coils ean be obtsined. 

These аге shown by the curves а, b and c in Fig. 10, four commu- 
tetor bers being assumed covered by the brush. Тһе curve a shows 
the distribution of current in the short-circuited coils without any 
local currents. Curve b shows the distribution of local currents, 
while curve с shows the resultant of the two. The distance between 
d and fon curve с gives the pericd of reversa! from normal current in 
one direction to norma! current in the opposite direction. This 
period is much shorter than the full period represented by g f which 
would be obtained without loca! currents. The period d f. however, 
may not differ much from the period of commutation with the brush 
covering the width of only one bar, when the local current is high 
compared with the work current. [n such case the gain in the period 
of commutation which shou'd be obtained by means of the wider 
brush тау be practically offset һу the effect of the local currents 
which also increase with the wider brush, so that over a considerable 
range the resultant of the two effects may be practically constant. 
This is one indication why, in non-interpole machines, the brush 
width may be varied over quite a range with relatively small notice- 
able difference in the commutation. 

Effects of Field Distortion.—One of the ** bugaboos ` of the de- 
signer of commutating machines has been the question of field dis- 
tortion. This has, however, practically nothing to do with the 
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problem. "lhe distorted field magnetism is simp!y a resultant of 
the no-load main field Нах combined with that due to the armature 
winding. What affects the commutation is the armature field, or 
flux, and it is this very flux which is the basis of the above theory 
of commutation. "Therefore, the distorted resultant field of а loaded 
machine does not present any new conditions. One exception, how- 
ever, is where there is any considerable saturation in the armature 
teeth or in the main field pole corners. The effect of the armature 
magnetomotive force is to strengthen one corner or edge of the field 
pole and to weaken the other edge; but whensaturation is pronounced 
the strengthening action is much less than the weakening action. 
The resultant of these actions is a decrease in the total value of the 
main field flux. If, now, this main field flux be brought back to its 
normal total value, or higher. à very considerable addition to the 
main field magnetomotive force will be necessary, which will be 
effective in increasing the field flux at the weaker pole corner to à 
much greater extent than at the highly saturated pole corner. In 
consequence, with load, the main field distribution, or field form, 
may be considered as being changed from its no-load form A,to the 
form B. as indicated in Fig. 11. It is, in reality, strengthened at a 
point b,.forexample. In such case the main field will have a variable 
influence on the commutation, if the brush is set with a lead, as at b, 
and, to a slight extent, the effect of an interpole is thus obtained. 
Effect of Brush Lead.—The effect of giving a lead at the brushes of 
@ non-interpole direct-current machine may be considered as being 
equivalent to the effect of an interpole, with the exception that cor- 
rect flux conditions and proper commutation, with any given brush 
setting, are obtained only for one given load. Опе serious objection 
to this method of commutation is that the distribution of the resul- 
tant field is practically such that equally gocd commutation cannot 


be obtained for all the coils in one slot when there are several coils or 
commutator bars per slot. 
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Tt has been assumed heretofore that the non-interpolar flux due to | increased it may lead to sacrifice in the о of m E 
the armature winding has a minimum value midway between the {ог changes in n E E a n ist the res si 
main poles and rises uniformly toward two adjacent pole corners. ; 18 less economical then with à piteh b ind ng. "T ү 
This, however. is only true when the point of commutation, or brush It is assumed in the foregoing treit ment. tha 2n S an » n 
setting. is midway bet ween the poles. When the brushes are shifted het ween the interp Ле and оше Е.М.Е.з gives t a Ru e 
toward either pole the point of maximum armature magnetic poten- | ditions ; in practice, however, а slight exeoss in the inter : В i 
tial is shifted in the same way. This is illustrated in Fig. 12 in which | or " puces of the interpole, g: it is frequently called, 
in istribution with the brush | is usually advantageous. | 
M OB it iib ipe tk a Ж In order to obtain a The effect of short-circuits is базу d'scusscd. QOEM 
given useful commutating field the brushes must be given a greater | interpole machine, the following conditions will һе и :—{ ^ E 
amount of lead, and this in turn shifts the zero point still further. interpole will be highly saturated so that it is of litt'e A no i pul 
Thus, the act itself of shifting the brushes makes the commutating | benetit. (2) The slot Них will rise to such a value da the nidi 
conditions more difficult. teeth in the commutating zone are practically saturated. ES ie М 
The calculation of the commutating conditions with any given | may be some interpolar Них from the armature, as th^ hig 1 S 
lead therefore resolves itself into а determination of the resultant | saturation тау allow this. (4) The armature Rd s | н 
interpolar flux at the point of commutation for any given load. The exception of that part due to magnetic bands, will rise p-ectice |) 
orresponding E.M.F. can then be calculated. This, combined with proportion to the current. — Е "n 
the E.M. F.s due to the slot and end windings, gives the total short- Phe following short-circuit E.M.F. conditions will be obtained : 
circuit E.M.F. (1) There will be possibly a slight E.M.F. due to the armat ure s 
To obtain the total voltage in the short-circuited coil a summation polar flux. (2) There will be an БМ due to the d flux ' | 
shou'd be made of the four separate voltages which have been | is almost as high, per conductor, аз could be obtained by a conc Pi EE 
derived for the interpolar, end, slot and band tluxes. cutting the Hux under the main field at no load, for saturation о the 
When there are no bands over the соге it is seen that the total | armature teeth may be essum:d to be the limit in both cases. (3) 
E.M.F. in the short-circuited coil is directly proportional to the cur- | There will be an E.M.F. due to the end flux which may be E ni 
rent per armature coil or conductor. If the bands saturate, as wou'd | times larger than at normal full load. Therefore. the tota * x 
usually be the case with any considerable load, then the Е. M.F. is по | in the short-circuited coil due to cutting the armature flux n е 
longer directly proportional to the current. Attention is called to short-circuit тау be higher than мои! be obtained if the ous E 
this point as it has some bearing in the design of interpole machines. | were shifted at no load until t he commutated coil Ие un ре the 
Interpole Machines. — In practice it is difficult to obtain exact | strongest part of the main field. As very few P ines о a 
equality between' the interpole and armature E.M.F.s. That due | Capacity would stand this latter condition without d | e | 
to the armature fluxes is generated in all parts of the coil including assumed that they would be no more able to stand a dead shor ү 
the end winding, while the E.M.F. due to the interpole tux is gene- | Cult without Hashing. In fact 8 to 10 times ү КА 
rated only in that part of the coil which lies in the armature slots, | meke an interpoler machine of normally good design flash badly, as 


i і j | М.Е. | it isi 'ticable to make an interpole of the usual tvpe which will 
ev n what part of the coil the E.M.F. | 1t 15 Impractica | А n 
ИИ E not saturate highly cet 8 to 10 times normal current. If, however, 


the interpole is combined with compensating windings in the main 
poles, the interpole leakage may be made so small that comparatively 
low saturation is obtained normally in the interpole circuit. In such 
case the interpole may be effective with heavier currents and the 
Hashing load may be very much higher than with the usual tvpe of 
interpule machines. 

The foregoing is a genera! presentation of the problem of com- 
mutation, which is admittedly crude and incomplete in some points ; 
but the above methed of calculation has been tried on a verv large 
number of direct-current machines of various types, and the agree- 
ment between the tests and the calculated results was found to be 
close. This theory of commutation looks complicated and cumber- 
some here in its practical application, but it should be understood 
that it is, in reality, ап exposition of а general method from which 
special and simpler methods may be derived for different tvpes and 
designs of machines, 
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due to the interpole is generated provided it is of such value that it 
properly opposes and neutralises the various E.M.F.s, due to the 
armature fluxes. Therefore, in practice, the interpoles need not have 
the same width as the armature coil and, where space and magnetic 
conditions will permit, the number of interpoles can be made half 
that of the main poles. 

The whole problem of the design of the interpole depends, first, 
upon the determination of the E.M.F.s due to the ermature fluxes, 
and, second, upon the determination of such interpole flux as will 
generate an E. M.F. in the short-circuited armature coils which will 
equal, or slightly excced, the armature E.M.F.s. 

The armature flux above the slot, from the tooth top. is very con- 
siderably modified by the interpolar flux. In fact most of this shculd 
be omitted. It may be assumed that the flux across the slot, above 
the upper coil, simply “ bulges " up slightly into the air gap, and the 
remainder of the usual tooth top flux is absent, except when the 
interpole does not cover the full armature width. The consequent 
alterations in the formulz are discussed by theauthor. who proceeds to 
calculate the necessary number of turns on tho interpoles, first with 
апа then without a setureted path for the ermeture flux. Chorded 
armature windings with interpoles are also considered. These 
windings cen be uscd with satisfactory results provided the interpoles 
are suitably proportioned. There are some edventeges with such 
ап arrangement, but the disadvantages make it questionable whether 
X is advisable to use chord windings with such machines, except 
possibly in special cases. When chorded windings are used with 
interpoles, the E.M.F. due to the armature flux is usually much 
smaller than with a pitch winding and thus fewer interpole magne- 
оше са аге о Also, the effective armature turns which 
mus neutralise y the interpole are reduced somewhat, that : жылш T _ of Standard, Bd. 5, 1908. p. 153. 
also means a slight reduction in interpole turns. Against these ad- о ерау, Раз did Telefunken System." “Jahrbuch der 
vantages must be placed the disadvantage of a wider interpole face. debiles Telegraphie und Telephonie," Bd. 1., 1909. p. За, — 
This in itself would not be objectionable where there is space for $ W. H. Eccles, " The Energy Relations of Certain mo used in 
such wider pole face, but if the space between the main poles must be Wireless Telegraphy." “ Phil. Mag.,” Vol. XX., 1910, р. 533. 


CALCULATIONS FOR 1,000-SPARK FREQUENCY. 
BY SHUNKICHI KIMURA. 


The researches of Prof. Wien,* and subsequently of Dr. 
Austin.t on the sensibility of telephone receivers, in conjunc- 
tion with the recent improvements in the auditory wireless 
receiver, has brought about the general use of high-frequency 
alternating currents, culminating in the inauguration by Graf 
Arco.] in his lecture at Cologne, of 1,000-spark frequency as the 
normal tone of the new Telefunken system. Practically tested, 
this produces a pure musical tone of high pitch, but as a neces- 
sary condition the initial amplitude of the oscillations 1s com- 
paratively small and the tone is soft. | | 

The researches of Dr. Eccles$ brought to light the remark- 
able fact that energy passed to the telephone by the detector 
is connected linearly with the energy given to the detector 1n 
the form of electrical oscillations, Also, from considerations 
of damping and amplitude of the oscillations in the transnutter, 


* M. Wien, “ Ueber die Empfindlichkeit des menschlichen Ohres für 


öne verschiedener Höhe.” “ Phys. Zt.. 1V., 1902, p. 69. у 
Pa Aun. *" On the Advantage of a High Spark Frequency in 
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Dr. Kiebitz* was led to the conclusion that. in regard to the 
intensity at the receiver, damping and amplitude play а sub- 
ordinate part in comparison with the radiated energy, Tested 
with a high-frequency primary current, sharper tones produced 
with the decreased spark potential are always accompanied 
by a decrease of intensity at the receiver. 

This practical result may be explained by the fact that for 
producing а high-pitch spark frequency the spark. potential 
13 necessarily small, and on this account the primary power 
empioved ts very much restricted, and the condenser current in 
the secondary system, as well as the energy radiated, are corre- 
spondirgly small. 

Thus we are met with a problem as follows : While producing 
the 1,000 spark frequency, and thence a pure musical tone of 
high pitch, how can we increase th? spark potential, and thus 
employ a larger primary power and correspondingly increase 
the radiated energy ? 

In what follows calculations are given along all possible lines, 
based on practical data and constants, in order to see in which 
way the solution of the problem lies and how much may be 
gained by it. 

When we work with a resonance transformer in which the 
secondary coil with the condenser in the secondary system 
resonates to the primary frequency, the mse of condenser 
potential until sparking takes place is represented by the 
expression 

V=V,(1—e-8) sin Эл суо (t, 


where V, is the resonance potential, to which amount the 
potential V тау attain finally and theoretically, ó is the 
damping of the secondary coil and co the primary frequency. 
If sparks occur at every m quarter cycles of the primary 
current, where m is alwavs an even number, then the time 


required for one sparking—that is, the interval between the 
successive sparkinys—is 


m 
T=). 
ico 
The spark frequency and the spark potential are then 
c 
p. dw 
с — , 
t Ur 
à 


V =V,(l-—e 5 
therefore the spark frequency may also be written 


д 


1 
| log 1 3j 
Where p is the potential ratio VIV o 


; | 
The value of the resonance potential 


Zenneck* 1 deduced by Prof. 
0enneck* IS 


E. 
4л с, òL C? 


z vis А] LI " . | Ы 
where E is the potential induced at the secondary coil and 
L the self-induction of the sane. | 

Smallness of the spark potential for the h 
calls forth the 
between E 


4 


y 


wh-pitch frequeacy 
Smallness of p and also а simplified. relation 
a and the primary potential Vy and we mav write 


here 
] 
log, E р, 
EIC Voy. 
Fc tio V > 1 


Where ру. ra are the windings in the 
coils of the resonance transformer, 
ны ter з 
Power in the secondary system is expressed 
W= ECV 2, 
›,.; apy . “hy } 
Primary power, which is not the an 
ducing the actual spark potential V 
may be employed in the given syste 


primary and the secondary 


‚ аз usual, by 


lount employed for pro- 
‚ but is the amount which 
m, can be written in terms 
г drahtlos» Tele | MIA 


h graphic mit verschiedenen 
n. d. Phys," Bd. 23, 1901, р. 941. 
р. 997. 


* Е. Kiebitz. “ Versuche übe 
Antennen-form.” “ An 
t Zenneck, “ Е.М.5., 


of the resonance potential, We have on one hand, as is shown 
above, the relation between Vo and V,—nainely, 
Vn 


i p 
= : S * . ЖҮ 
e 2y22000L,00 Q^ ! 


On the other, the primary current bas the expression 


1 

> 2005 WL, 

where y is a factor less {һал unity and yL, is the reduced self- 
induction of the primary coil in the working state. Actual 
determination of эу with the transformer employed led to the 
approximate value эу = 0:1. These expressions for the primary 
potential and current, tegether with the fact that at resonance 


these are in the same phase on one hand, with the condition 
below on the other—namely, 


] 
CL. == 
* izl = K?) AM 


lead to the following expressions for the primary power that 
LC? 
da 5 


may be emploved :— 
2 
2 
nla ( ) Vo 
] 


= а m M 
z(I—K*?) n o хь" 


where K is the coupling, and the best value of K? for maximum 
value of the resonance potential is alwavs less than 0-5. 

The formule for calculation in practical units and in the 
order of their use in the following calculations are as below :— 


Self-induction — 


1 


vi 
Vo 
Г] 


P-J,V,-4a суд? 


106 ] 1 


ты. КС " 
шешу) tK, ся Сома) 


Damping — 
5 X Войт) 
2(1— K?) L (henry) | 


Resonance potential— 


Volvolt) = 4/22(1— K?) M ; с . Vi(volt) 
Spark jrequency— 
" ир : = 
=l 


“p 
Spark potential— 


у 


д 
М Vo= рУ. 


Secondary power at actual sparking— 
W(kw.) = 410-"SC(mfd.) V 2tvolts). 
Em ployable primary power— 


10-7? д? Cimfd.) L, m ыы 
а PEE ? V 2 (voltx). 
т( ЕЗ: =) 1) Cx ju х $ E ) 


With these formule we shall see the results of calculations 
for a wireless station, where some of the quantities in. the 
formule are necessarily given and assigned, others are the 
constants of the apparatus previously determined. Here 
1.000 spark frequency and 1,000 primary evcele are the main 
items, but other frequencies and other cycles are sometimes 
mentioned for comparison, 

In the following tables the units employed are: mfd. for С, 
ohms for R,, volts for Уу. henrvs for L,, L 
mentioned. 


, and others as 


* When for Vo. the above ex pression moditied from Zenneck's formula 
is equated to the expression of the same quantity given by Glage 
(© Jahrb.” F. р. 127) modified for the best coupling. we obtain the fol- 
lowing relation between the windings and self-induction :— 


pu іх 
1-К:М Ly 


This formula agrees very closely with the actual values of quantities in 
resonance. When this relation is introduced into the expr. ssion for P, 
the employable primary power for the given system— that is, for a given 
station—takes the form 
-9 2 ` 
P (kw.) Ao : А mes) : с 
т 7] a" 


c 


Vi 


€ 
кг . V (volts). 
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at which the spark potential at the above conditions 
\, = 0-99 < 10* volt, 


Case 4. 1.000 spark frequency with 1.000 ~ primary current 


Case ]. | Various spark frequencies with 1.000) co. primary 
current.—Let the given and assigned conditions be as follows :— 
r= 0480 L= 0:01 


Qo = 1.000 
C=0-01 Е р, 3.600) | : | ; l 
C R -60 à -12 and different non-inductive resistances in the secondary system.— 
›]:= 0-1 \ = 200 7 Let the given and the assigned conditions of the station be as 
= с тш с, i wee follows :— 
—— £125. £ 250. £ 500. $ 1.000. Ẹ 2,000 ^s 1.000 v= 180 L, =0-01 
- ED = = = 4 : ха t " NE 
Уу 008, volts ccc... 74-0 74-0 74-0 74-0 4-0 C n T 2:000 1 | m 
WD quebec eA KI S edis өөө? 0:047. 0-024 1. 0012. 0:006 y= O \ 1 зы $ = 1. 
Он 6-N 35 1-5 (-NO 0-44 ? (hd 
Wie КАУ. osos tensis ore 2-0 1:5 0-8 0-4 0:2 E l | i T 
э. ЖЕК НД 6-0 6-0 6-0 6-0 6-0 —— К’, 20. В, 60. H', 200. R', 2.000 
AE ; . фо 24 EN | 400-0 
General relations under these conditions are L,, д, Vo a О Sou n | RUM | uS 
‘+, о. . "Wooewececvecve —4= e ve ! ы vil 
P constant, Е NAR, 0-004 0-012 0-04 , — 033 
. 1 yd Vy 105 volts cece. | 088 0-88 0-88 0-73 
Wye P Wa.. ОИЕ 04 | 04 0-4 0-26 
Б РОК е GR: 6-0 6-0 60 5 60 


The spark potential and the secondary power are inversely | | 
The general relations under the circumstance are 


proportional to the spark frequencies. 
и un 2. is 1,000 primary current at different potentials for д=К', peR’, V,«1/R', 
КЮ-храгЁ freguency.—Let the given and the assigned con- C yrs 
ditions at the station be as follows :— Nem 1 Wav; P=constant 
^» = 1.000 v, = 180 L,=0-01 loge 
| C=0-01 1. =5 v,— 3,600 : и . Е 
K?-055 В —60 8-12 Thus the non-inductive resistance placed in the secondary 
п=0-1 21 000 E svstem outside the secondarv coil is immaterial, unless this 
| dk MC resistance is so large as markedly to disturb the equality of 
== V; = 250. V, 200. 9 V, 150. | | : 
-- Ен ЗД ЗАНИ, р and log, , and in which case tlie effects are inferior. 
Vox 10%, уөйа_.................. 93-0 74-0 56:0 1— 
V 0. udi ес т Bs \ 0 O12 Case 5. 1,000 spark frequency with 1.000 ^o. primary current 
M iN elec 0-63 pie | ti and secondary coils of different resistances,—Let the given and 
PW лылык кыны а о ЫСЫ 10-0 6-0 3-7 assigned conditions be as follows :— 
P^ йө, 2 EE "E | со = 1.000 и, =180 L,-uvl 
eneral relations in these conditions are L,, д, &. p constant. В, -- 0:08 C- 0:01 jj = 0-1 
V,= 200 E=1,000 K?= 0-35 


Voc V] V,«V, WaV? Реү;. 
Thus the spark potential and the secondary power are improved 
by the primary potential. 
Case 3. 1.000-spark frequency with 1,000 ~ primary current 
and different couplings.—Let the given and assigned conditions 
be as follows :— 


Here the calculations are omitted, since the general relations 
under the circumstances. are 
L,, Va W, P are constant, 
Ó cR, У, el/R, paR, 
There is no advantage in decreasing the resistance of the 
secondary coil in increasing the spark potential of 1,000 spark 


= 1.000 r= 180 L,=0-01 
C=0-01 © 1.000 ү, 200 ; 
жн | ji NN и TER frequency : but if larger sparks are required with no regard to 
cms К: 05. К: 07: К: 05 NK? 03. | the spark frequency, then this decrease of resistance is advan- 
ig т -- tageous, and, besides, 1t decreases the coupling. 
20% e A a P" 2.50 8:3 5:0 3-6 : * . s 
Е NERA 5, 60070 4. 600-0 3.600-0 3.0000 Case 6. 1.000 spark frequency with the primary current of the 
Кы MNS: поела 93-0 77:0 60-0 50-0 different cycles,—Let the given and the assigned conditions 
à. **etessossaseovcsteosveovetboeon 1 ET 192-0) 12-0 10-0 be as follows — 
Vax LOW volts а. Q0 93070 44-0 740 104-0 ы 
ве и 0019 0-013 0-012 0010 C- 001 P- 6 kw, 4-901 
Vi 10 volts се 0-55 0-75 ТЕЧ 1:0 ү, 200 К° —0:5 E= 1,000 
LR c M 0:15 0-3 0-4 E 
|o MNA 6-0 (0-00 6:0 6-0 A ^u 000. ^u 1.000, ^u 3,000. 
е pem в us 
Here, since v, is to be experimentally determined instead of, ч да уйнен а. po^ pu | ne 
‚ x А А ч è ape ПОПГУ о... OL t à o0 
the approximate relation «ү L,, general relations under the УИА СИ е | 2500 180-0 70-0 
Conditions are I ТОРГО ЕИО | 200 50 | 0-55 
] ARMED EI | 7.500-0 3.600-0 | ] 400-0 
boe эзи Riar Oar ОСЕР УУТ НИКРУ 125-0 6040 2340 
и Б ч. с 2 Оа ооо MEN 6-0 12-0 | 42-0 
V.al—k2 x РЕ ЕС с 02-0 14:0 37-0 
о fe Vræn(l— K>) OE ENEA E Бык 0-006 0-012. | Ul 
T D r. В : - 
\\ ar~ (l — K>) P -const. Vos ИЙ WOES: E Ee tees 0-55 0.39 1-5 
SO NC Кетсин: | өлз 0-4 1-13 


Thus improvement to the spark potential and the secondary 
power is made Бу decreasing the coupling, and continues as 


far as я decrease of v cancels the effect of the | 
increase of 1— К° 2 
РА à R,« v a Oa v, СО” 
With the constants of the transformer 27% е" | 
Т. =0-01 L.—5 1 1 
27 "o-.— хи, 2 
В, =0-08 В.=60 Yos с L, “а рз» 
Seibt's expression for the best c ing giv "alue 
p › | coupling gives the value Va” r, We (> a 
К? == == 0.375 n "n 
, . . ` 1 
9 jd В, Therefore, according as the primary frequency is high, the 
14 В, spark potential increases 1n the same proportion for a constant 
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RENE езшш шшш ымы НИ НН ы тш ыш” MESS. 


^o - 1.000. oc 1,200. 


primary power. Ви, as the cycle is higher, v, decreases. — Dd M E 1,000 t= 1200 
If L vary as the square of v,— lv, if 1, еу? ос еро A RES ms 
l y, -namely, if Laan? and 1.6 as | Revs. per min, ш... 1,328-0 1.660-0 1.092 -0 
then the product v, s, remains c ant: ince lc E 4,400-0 3,600-0 2.000-0 
p t v, remains ах ; but since L, varies as punt ч o 60:0 33-0 
Loo 5% (v,— В)?, (1=K%)L,, henrys i-e 3-9 2.5 ls 
ү ; ò - a RUE 9-3 | 11:8 9-1 
advantage in V, by the higher cycle still exists by the factor 2(1— К?Н, | 
Bru. Loge - : НИТ }.16х 10-2 ' 118x107? i 0-76 х 107? 
t, LE: 5 k 7 zs ; | ous | | : 
ur NS E шу anum LU ну ы СОО tuta t de 00116 | — 00118 | — 040076 
and different capacities in the secondary system.—Let the given Y я | | 
and assigned conditions be as follows :— Vo= ^x105 volts ш... 77:5 | 763 | 180 
со == 1,000 L, =0-01 v, = 180 V 5 EMT 
| | | on 0* volts oes diede 186-0 150-0 | 13000 
Гаи: М жк о E ab 038 O49 009 
&= 1,000 Vo and also R experimentally р : m c - a 12.0 4-9 9.0 
determined. WO кы AVE ME . 0-32 . 0-4 | 0-49 
-— C--0-007mfd. C -0-01 mfd. C. .0-013mfd. | Р. kw. 8m D AER: iid 
ЛИЛИ ТОЛЕ ТЕЛЕЕ? 4,800-0 3,600-0 _ 2,800-0 General relations under the given conditions are 
Ray ОПП s o Е 80-0 60-0 46-0 Y, UL. 
La, Пеп E E наз 1: 5:0 | 3-8 В. си dav, с” CET 
ое ино 11-4 12-0 12-1 кз : E. 
Diis ООН 0 9114 0-0120 0-0121 E E v, 
Vox 104, volts iecore 104-0 74:0 57-0 Vie su dl ERI fS 
ү,х 104, volts у... n2 0-89 0-69 Vy (S) Va fv eV 
Wo e | 050 | 0-40 0:31 1 
и ' 60 60 60 Wag ке 


Thus, for а station with constant wave-length, small changes 
in the capacity of the condenser are in favour of thc smaller 
capacitv. General relations under the circumstance are 


L,«1/C Ó x Cv, К, av 
V,«1/C p «Cv, V, xv, 
W «Cw»? P —const. 


Therefore the advantage of smaller capacity lies in the increase 
of v,, and, since v, increases rapidly with the decrease of C. 
change of the capacity for the smaller value is favourable. 
This has heen proved in practice. 

Case 8. 1,000 spark frequency with 1,000 œ primary current 
and different number of secondary windings.—The number of 
secondary windings v, may be increased without disturbing 
the resonance and with a constant capacity in its circuit if two 
or three groups of the secondary coils are employed in parallel. 
This is a necessity when a large capacity is used and the current 
through the secondary coil is large. Let the given and the 
assigned conditions b» as follows :— 


C=0-01 nu = 1,000 L,=5 
L,=0-01 y, = 180 К? 0.5 
У, =200 €= 1,000 
Secondary, | Secondary, 
T" коше twoin | feurin 
aiia parallel. | parallel. 
MNT m 3,600-0 5.4000 ! 8,100-0 
JU Оп ое аон |. 600  . 450 | 45-0 
о ИГОРА 12-0 9-0 9-0 
Ух 105, volta... 74-0 1480 . 222.0 
ее 0.012 0-009 0-009 
Vex 105, volts |... eee | 0-89 | 1-33 2-0 
W, KW. занеси 0-4 | 0-89 2-0 
DAMM He c(—M | 6-0 | 6-2 6-2 
General relations in this case аге 
V 
Ó«R, ы p«R, 
R, - 
V ær, W «22, 


The use of secondaries in parallel has been proved very advan- 
tageous Ру actual tests. 
Case 9. Changes of tone by altering the primary frequency.— 


Knowing that the sensibility of telephone receivers, excepting ! 
those specially designed for other frequencies, 18 а maximum | 


{ог а frequency of about 800 and upwards, I believe the 
primary current of 1,000 2 at normal speed of the machine 
may be most easily made to produce different tones within 
this region of sensibility by slightly changing the speed. Let 
the given and the assigned conditions be as follows :— 

C=0-01 V ,—0-9 x 104 volt 

L,=0-01 v, = 180 

v, experimentally determined. 


Case 10. Changes of tone by changes in spark-length.— Begin- 
ning with the lower primary cycle, pure tones corresponding to. 
the spark frequencies above 500 are :— 


^,—500  Е=1.000 &=500 
ns =800 &=1.6000 &=800 &=533-3 
(x) = 900 &=),800 &=900 & =600 
e,—1,000 £22,000 &=1,000 &=6666 ё=500 
Let the given and assigned conditions be as follows :— 
^) — 1,000 C=0-01 L, —0-01 
L.—5 иу = 180 y,— 3.600 
K?—0:5 V2 200 В, =60 
7=0-1 
—— Vy p2:0045|Vge 0:9. 103. V, —0:6 X 104.. 
"LEE 12-0 12-0 12-0 
Vo 4 101, volts ........ eee 14:0 14-0 14:0 
Du 0-0162 0-0121 0-0081 
CNN E CR 7530-0 Ca | 1.0000 Ca — 1480-0 


—— ~ 


Here £—750 and £— 1,480 are respectively the spark pitch 666- 
and 1,000 with partial sparks, aud the general relations under 
the circumstances are 
paVy fal /V, 
The spark frequency varies inversely as the spark potential,. 
and the corresponding ratios of апа V, are 
&=2/1.„_ 2/2. 2/3. eo 2/4. сә 
V,=1/2 1 3/2 2 
Therefore, if £—1,000 at V=0-9x10', then the ratios In: 
spark frequencies and spark potentials for o, — 1,000 are 
= 2,000 1,000 666-6 500 
Ү,=0:45 x 104 0-9 х 10* 1:35 х104 1:8 х10* 
Case 11. Changes of tone by the changes їп primary voltage.— 
Let the given and assigned conditions be as follows :— 


C=0-01 L,=0-01 L,=5 
у, = 180 v, =3,600 K?=0-5 
R,=60 2a yL,=6 ohms a =1,000 
V,—0:9 x 101 volt 
a, ‚ у,—950. | V,—200. : V,-130 
ac eee eer ee 41-6 333 25-0 
P, KW: T 10-4 i 6-66 3.12. 
—— — — ООО Г 12-0 | 12-0 12:0 
VX 105, volts. Lesen 92-0 | 740 55-0 
КККК eases 0-009 ` 0-012 0-016 
rp Ment cm 1.000-0 (0 F500 


1,224-0 


Here, again, £— 1,224 and 2= 750 are respectively the spark 
pitch 1,000 and 666-6 accompanied with partial sparks, and 
the general relations under the circumstance are 

У, = Vi p«l/V, EaV, 


ТНЕ 


Therefore. for doubling the Spark frequency, the primary 
voltage must be raised to twice the value. Hence this process 
of changing the spark frequencies or the tone is easier for 
decreasing the spark frequency from & = 1,000 than taking off 
partial sparks to produce the pure tone at €= 1,000. 


CONCLUSIONS. 

For producing 1,000-spark frequency with the normal 
1.000 ^, primary current, the following conclusions were 
obtained : 

l. The spark potential and secondary power decrease 
Inversely as the spark frequenev (Case 1). 

2. The spark potential increases in proportion to the primary 
voltage, while the secondary power and the employable primarv 
power increase as the square of the same (Case 2). 

3. The spark potential develops with the decrease of the 
coupling till the consequent. decrease of secondary windings 
begins to take effect (Case 3). 

+. Non-inductive resistance in the secondary system or the 
olimic resistance of the secondary coil has no effect on the spark 
poteniial and the secondary power (Cases 4 and 5). 

9. The spark potential and the secondary power develop in 
proportion. to the frequency of the primary current. till the 
consequent. decrease of secondary windings may cancel the 
effect (Case 6), 

6. Smaller capacity and consequent increase of secondary 
windings are more advantageous for the spark potential and the 
secondary power in a given constant station than the use of a 
larger capacity (Case 7). 

T. Paralleling the secondary coils is advantageous for th. 
Spark potential and thc secondarv power (Case 8). 

8. Changes of tone may be produced by varying the speed 
of the machine, for which a normal frequency of 1,000 is an apt 
value for the primary (Case 9). 

9. Changes of tone may be produced by varying the spark 
length. and the spark frequency is inversely proportional to 
the spark potential; for this primary frequencies above 800 
are suitable (Case 10). 

10. Changes of tone may be produced hy varying the 
primary voltage, which process js easier for decreasing the 
spark frequency from £— со, and also for rendering the tone 
more pure. | 

With these means of improving the conditions, the use of 
the spark frequency of 1,000 necessitates the sac rifice of the 
spark potential and also of the primary and secondary powers 
to a large extent. These may be greater and more efficiently 
emploved in the same system or station if the condition for 
this spark frequency is withdrawn. 

Naval Ordnance Department, 

Yokosuka, Japan, 
December 17, 1910. 


ee 
THE ONTARIO 110,000-VOLT TRANSMISSION SYSTEM.* 


Ontario's great scheme for the utilisation of its water-powers has 
been accomplished, and the most populous of the provinces of Canada 
now in actual service one of the most extensive transmission 
Systems in the world and one operating at the highest potential at 
present in commercial use. Two hundred and eighty-one miles of 
110,000-volt lines and 180 miles of 13,200-6,600-volt lines supply 
energy to 29 municipalities at cost, and the work has been carried 
through to completion for less than the estimate. We are able to 
give below a complete account of the engineering features of this 
important hydro-electric scheme. 

The Hydro-Electric Power Commission of the Province of Ontario 
is а Government corporation which was appointed by the Provincial 
Legislature of Ontario in order to provide for the development, 
generation, transmission and distribution of hydro-electric energy at 
cost to the various municipalities throughout the province. The 
success of the Commission is due to the energy of the present chairman, 
the Hon. Adam Beck, who has beeen identified with this movement 
since its inception, to the support of the project by the public and 
the Press and to the loyalty of a wisely selected engineering staff. 

4 pap ETE 


* Based on articles in the “ Electrical World." 
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In order that this Government enterprise may be thoroughl y under- 
stood. it will not be amiss to give a concise history of its inception 
and development, following, as it did, the popular demand by the 
people for cheaper electrical energv for industrial, lighting and hest- 
Ing purposes. 

Owing to the fact that there are no coal mines in Ontario the 
province is dependent upun outside sources for its fuel supply. The 
rapid development of electrical *pparatus, the increased popular 
uses of electricity and the establishment of numerous hydro-electric 
generating plants in the Vicinity of Niagara Falls had, even as early 
as 1900, been closely followed by the people of the province, Public 
sentiment which demanded that the province should share in the 
great heritege bestowed upon it in the water-power at Niagara Falls, 
resulted in the appointment of the H vdro- Eleetrie Power Commission 
of Ontario, which is now engeged in supplving the various muni- 
cipalities throughout the province with hydro-electric energy , 

Late in April, 1900, the Toronto Board of Trade appointed a 
committee to investigate the feasibility of transmitting electric 
energy from Niagara Falls to Toronto. | Thera Was sume question 
at thet time as to whether or not this proposed Ni»gara connection 
should he municipally controlled. Several meetings, attended by 
representatives from the various municipa'ities, the Canadian 
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Fia. 1l.—STANDARD FooTING SETTING. 


Manufacturers’ Association and the Board of Trade, followed this 
first gathering. Numerous resolutions were later presented to the 
Government then in power requesting the appointment of а com- 
mission to investigate the matter. The Legislature complied with 
this request, and in June, 1903, an Act was passed authorising any 
two or more municipalities to appoint commissioners to investigate 
and report on the desirability of establishing generating plants, 
transmitting electrical energy for the production of power, light and 
heat, and the probable cost of such installations. Acting upon 
this authority a meeting of representatives of seven municipalities 
interested was held on August, 1903. A Commission was appointed, 
which consisted of Messrs. Е. W. В. Snyder (Waterloo) : Adam Beck 
(London) ; W. F. Cockshutt (Brantford) and P. W. Ellis (Toronto). 

This Commission prepared and published on March 28, 1906, a 
comprehensive report. 

In the meantime a new Government came into power. The Hon. 
Adam Beck, who had previously given a great deal of time and 
thought to the subject, took the matter up with this Government, 
of which he was a member, with the result that on July 5, 1905, a 
permanent Hydro-Electric Power Commission for the Province of 
Ontario was incorporated by the Legislature, consisting of Mr. Beck 
as chairman, Mr. George Pattinson, of Preston, and Mr. P. W. Ellis, 
of Toronto. Мг. Ellis subsequently resigned because of ill-health, 
and Mr. John Milne, of Hamilton, was appointed to fill the vacancy. 
This Commission made а thorough investigation of the developed 
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and undeveloped water-power of the province. Its report showed 
conclusively that not only was the transmission of electric-energy 
from Niagara Falls to the municipalities in the province practicable, 
but that this energy cou!d be transmitted and sold at a lower rate 
than was at that time being charged. Аз a result the largest and 
most influential deputation that ever waited on the Government 
in the history of the province came to Toronto and placed its views 
on record. А second Commission, which still holds office, was ap- 
pointed in May, 1906, and consisted of the Hon. Adam Beck, chair- 
man; the Hon. J. S. Hendry юѓ Hamilton. and Mr. W. К. McNaught, 
of Toronto. Ц was invested with the powers necessary to provide 
for the development, generation 2nd transmission of hydro-electric 
energy at cost to the various municipalities in the Province of 
Ontario. 

By-laws were submitted to the various municipalities throughout 
western Ontario in January, 1907, authorising the various incoming 
councils to deal with the Hydro-Electrie Power Commission. These 


res 


Commission to the required potential for the transmission system. 
The price agreed upon was $9-40 (£1. 17s. 8d.) per н.р. per annum up- 
to 25,000 н.р. When the quantity taken or reserved shall exceed this: 
amount the price is to be reduced to $9(£1. 16s.) per H.P. per annum. 

The municipalities of Toronto, Hamilton, London, St. Thomas, 
Brantford, Galt, Stratford, Woodstock, Guelph, Waterloo, St. Мегу’в, 
Hespeler and New Hamburg submitted by-laws authorising the 
raising of funds to cover the cost of а distribution system for the 
energy purchased from the Commission in January, 1908. These- 
by-laws were carried by large majorities. Ingersoll contracted 
with the Commission at a later date. The Commission entered into 
agreement the succeeding May to supply energy to municipalities as 
follows : Toronto, 10,000 H.P. ; London, 5,000 n.r. ; Guelph, 2,500 н.р. 
Stratford, 1.000 н.р. ; St. Thomas, 1,500 H.P. ; Woodstock, 1.200 н.р. ; 
Berlin, 1,000 н.р. ; Galt, 1,200 н.р. ; Hespeler. 300 н.р. ; St. Mary's, 
500 н.р. ; Preston, 600 н.р. ; Waterloo, 695 н.р. ; New Hamburg, 
250 Н.р. ; Ingersoll. 500 n.r. Since that dete the following muni- 
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Fic. 3.—Marp OF TRANSMISSION SYSTEM OF THE HYDRO-ELECTRIC POWER COMMISSION OF ONTARIO. 


were at once taken to obtain electric energy from the Commission. 
At that time there were several hydro-electric power companies at 
Niagara. The Government, through the Commission, requested 
these companies to submit tenders for the supply of energy to the 
provincial system, since it did not wish to interfere in any way with 
vested capital. After lengthy negotiations and careful consideration 
of the tenders by the Commission the contract was finally awarded to 
the Ontario Power Co. 

An agreement was made on Aug. 12, 1907, which required the 
delivery to the Commission of electric energy at 60,000 volts pressure. 
Later, after careful investigation, it was decided to change the trans- 
mission voltage for the system to 110,000 volts. Accordingly, on 
March 19, 1908, a new agreement was made by which the Commission 
agreed to take energy from the generators of the Ontario Power Co. 
at 12,000 volts. From this voltage it was to be stepped up by the 


| cipslities have also contracted with the Commission : Hamilton, 


1.000 н.р. ; Tilsonburg. 500 н.р. ; Brampton, 1.300 н,р. ; Weston, 
250 H.P. ; Dundas, 600 n.r. ; Seaforth, 400 н.р. : Mitchell, 200 H.P. 

System.—The main step-up transformer station is located at 
Niagara Falls, Ontario, where the energy, purchased from the Ontario 
Power Co. and supplied at 12,000 volts, 25 cvcles, through г 2.200 ft. 
conduit line, is stepped up to 110,000 volts for delivery to the three- 
phase high-tension lines. The present installed transformer cap2city 
at this station is 27,000 kw. 

The 110,000-volt pressure is stepped down to 13.200 and 6,600 volts 
for local and low-tension distribution at Dundas, Toronto, London, 
Guelph, Preston. Berlin, Stratford, St. Mary's. Woodstock. St. 
Thomas and Port Credit. A map showing the extent of the system 
is given in Fig 3. 

The territory embraced by the high-tension system was first 
covered by reconneissance to determine the most feasible route.. 
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This preliminary examination was undertaken with the primary 
intention of adopting a route parallel to roads wherever possible, in 
order to reduce the transportation, maintenance and patrol costa 
to à minimum. In selecting the route care was also teken to avoid 
any sections of country subject to electric storms. In fact, some 
projected and otherwise favourable routes were abandoned es a 
result of information obtained from telephone and telegraph com- 
penies already located in those vicinities. м 

After the various routes had been selected, ап instrument survey 
was made. "These plans were used by the Commission in purchasing 
right-of-way, and later by the contractor for the location of the 
towers. The substation sites were purchased by the Commission, 
and the transmission line right-of-way was acquired as easements, 
giving the Commission the right for 30 vears to enter upon property 
and to construct, maintain, operate, rep2ir and patrol the transmission 
line. The remuneration included compensation for all trees, houses, 
barns or other obstructions which were removed permanently from 
the right-of-way. Patrol rights were only purchased on cross- 
country sections, not being needed where the line followed the high- 
ways. The petrol paths are 4 ft. wide and are provided with light 
steel gates at all intersecting fence-, The Commission has the right 
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level, placed the field stones, back.filled the pits and thoroughly 
tamped them with iron tamping bars, as shown in Fig. 1. This gang 
also carried water to wet the backfill as it was replaced. Ап average 
day's work for this gang under favourable conditions wes five sets 
of footings a day. The labour cost on standard tower footings in 
moist or dry soil was from $15 (£3) to $25 (£5) а set. This included 
the cost of excavation, setting and back-filling. 

In places where quicksand, rock or very wet soil was encountered 
specie! construction was necessary and another gang was employed 


the pits were shored and the soft materia] wes removed, The shoring 
was left in place and the pits refilled to the proper depth with good 
materiel. The footing was then set in the usual мех. In perma- 
nently wet clay or cley loam auxiliary grillages were placed above 
and below the ordinary steel] grillages to distribute heering pressure 
further and increase the upheaval resistance, This auxiliary grillage 
consisted of two cross-laid layers of 4 in. plank, 5 ft. long, spiked 
together below and four 3 in. planks cross-laid and spiked above 
the steel grillage. Where rock was met less than 6 ft. from the 
surface а fox-tailed anchor bolt with pier construction wes used. 
Connections between the lower legs end the anchor bolts were mede 
by means of heavy stcel shoes. Where corner towers were placed on 
long spans, large angles or in poor locations concrete footings shown 
in Fig. 2 were used. The cost of this footing, including materia! 
and labour on excavation ond forms, was from $50 (£10) to $190 
(£38), the higher cost occurring in isolated locations not easily acces- 
sible. The standard steel grillage and leg angles weighed 690 Ib. per 
tower, while special heavy footings weighed 1,839 Ib. 
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Га. 5. —TowER BEING ERECTED BY MEANS OF CIN Рог. 


The towers are constructed of open-hearth medium steel and were 
built from designs prepared by the engineers of the Commission in 
competition with designs submitted by the contractor. А sample 
tower. withstood without apprecieble injury, & horizontal stress of 
20,000 Ib, at the centre of the lower cross-arnr, and finally failed at 
20.950 Ib. 

The average cable span length on tangents for level country is 
550 ft. This is varied elsewhere to suit topographical conditions. 
Approach spans to angles in the centre line vary from 400 ft. on angles 
up to 8 deg. to 100 ft. on angles of 45 deg., the maximum angle turned 
on one tower. 

An assembling gang. usually consisting of 18 men including a fore- 
man and sub-foreman, followed over the ground previously covered 
by the footing gang. Two men from this assembling gang went 
ghead to break out the bundles in which the towers were delivered 
and to lay out the towers on the ground. "The main gang assembled 
the body of the tower. The cross-arms were assembled by a gang of 
three men and & sub-foreman following the latter. All bolts wero 
drawn up tight and the projecting threads burred with a hammer or 
centre punch. This assembling geng working winter end summer 
could assemble ап average of about three-and-one-half towers а 
working day. . Under favourable summer conditions from five to six 
towers & day were assembled. The average winter and summer 
lebour cost for assembling в double-circuit tower was $10 (£2) ; the 
maximum cost in winter with heavy snow was $24 (£4. 16s.), and in 
summer with good westher conditions $6-25 (£1. 5s.) a tower. The 
single-circuit towers were assembled in summer at an average post 
of $7-35 (£1. 9s. 6d.) а tower. | NE. 

А view of a tower being erected by means of a gin pole is given 
in Fig. 5; whilst Fig. 4 shows a standard single-circuit tower. 
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Fic. 4.— STANDARD SINGLE-CIRCUIT TOWER. 


to renew these contracts at the end of 30 years at the original price 
or at a price to be settled by mutual agreement ог arbitration. This 
method of acquiring right-of-way dispensed with the necessity for 
fencing, and permits the land under the line and between the legs 
of the towers to be cultivated. 

Towers.—The standard tower footings consist of riveted-stcel 
grillages 28 in. square for cach leg of tower, buried in the soil et a 
depth of about 7 ft. and bolted to an 8 ft. leg angle projecting 12 in. 
to 15 іп. bove the natural surface of the ground. Similar footings 
are used for long span and corner towers. The steel, however, is 
heavier, and the grillages are 42 in. square. 

' The four footing pits required for each tower were blocked out by 
two men with a light wooden templct from the three hubs previously 
set. A gang of labourers followed to excavate the pits to & minimum 
depth of 7 ft. 6 in. Closely following this gang came one of 12 men 
and a foreman. They carried a steel templet, the corner posts of 
which had the same slope as the leg angles of the towers. This gang 
dropped the footings into the pits, bolted the leg angles of the footings 
securely to the corner posts of the templet, lined it up with the three 
hubs set by the locating party, levelled it on four sides with a spirit- 


for this purpose. In swamp, where good bottom was within reach, - 
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The erection gang, consisting of five or six men with a foreman and 
team, followed the assembling gang. Gin-poles, A-frames and shear- 
legs were variously employed to erect the towers, the shear-leg 
method being found the most satisfactory. The method of erection 
was ач follows : Temporary stiffening struts were bolted to the tower 
legs; then the shear-legs were placed in a vertical position about the 
centre of the tower base and the toes securely snubbed ; & heavy line 
leading from a set of double blocks was then carried over the shear- 
legs and attached to the tower just below the lower arm ; the blocks 
were snubbed to “ dead men” and the tower drawn into a vertical 
position by a team, after which stiffening struts were removed and 
the tower legs bolted to the footing engles. The average rate of 
erection under various conditions was about four towers a working 
day. During the summer and in good country eight towers a day 
could be erected in straight runs by the erection gang. The average 
labour cost for erecting double-circuit towers was 5475 (193.) a tower, 
the minimum cost 82-45 (95. 7d.) Single-circuit towers werc erected 
at an average cost of 83:50 (148.) a tower, All work on single-circuit 
towers was done in the summer and early autumn. 


(To be continued.) 


Civils, felt aggrieved that he could not belong to the Association, 
surely it was not asking 2 very great deal of him to ask him to join 
the Civils. If the Association, starting аз г young society, could use 
a body like the Institution of Civil Engineers, which had always been 
fairly strict in the selection of its candidstes and was getting stricter 
every vear, and thus throw the responsibility of deciding as to a can- 
didete's qualifieations upon an established institution, leaving the 
Association merely to decide as to his qualifications in other respects, 
they were solving one of the greatest difficulties. 

Later on. when the committee would be in a position to know the 
feeling of consulting engineers in general, and when the members hed 
had time to become acquainted with the working of the Association, 
they might find it advisable to make some change, but that wes & 
matter for the future. At any rate, the present committee felt 
strongly that the lines he had indicated should be followed for the 
moment; he himself believed that they were the right lines, and 
probably the permanent lines. | 

There was another direction in which they thought the committee 
ought to be very narrow, which was also a matter of considerable 
difficulty, and that was with regard to the admission to the Associa- 
tion of fengineers, many of whom were of the highest eminence, who 
were receiving а salary and were giving practically the whole of their 
time to some corporation or some public body. The committee 
wished to he logical in carrying out their idea of starting on the nar- 
rowest lines, and felt that they should confine the Association initielly 
to those regularly in practice as consulting engineers and having their 
own separate office and staff. 

The Association did not aim at stopping competent consulting 
engineers who might not join them from doing consulting work, nor 
did they wish to claim a monopoly. The committee felt, however, that 
engineers falling within the class he had outlined were entitled to 
associate themselves together and to form an Association which would 
gradually. through its own standing and character, become recognised 
as the body of consulting engineers. 

After the proposed rules had been introduced by Mr. Midgley 
Taylor and Мг. S. В. Lowcock, a genera! discussion took place, the 
speakers being Messrs. B. M. Jenkin, W. Feirley, A. Williams, A. G. 
Hanserd, Cawley, Robert Hammond, E. J. Sileock, Н. P. Boulnois, 
A. S. E. Ackermann, Н. P. Raikes, Е. W. Hodson, Moss Flower, 
Druitt Halpin and P. Griffiths. The main points to which speakers 
referred were the scope of the Association, the desirability or other- 
wise of the membership being restricted to corporate members of tho 
Institution of Civil Engineers, registration of consulting engincers, 
solicitation of work and the desirability of consulting engineers being 
free from trading or manufacturing interests. In the course of the 
discussion the chairman pointed out that the rules were put forward 
subject to legal revision. 

In conclusion, at the suggestion of Mr. Lomax and Mr. W. Duddell, 
the chairman put а motion to the meeting to the effect that corporate 
membership of the Institution of Civil Engineers be а condition of 
membership of the Association (with discretionary power to the 
committee) and that the committee have power to elect members 
from among those who have applied. This motion having been duly 
carried, the proceedings terminated with а vote of thanks to the 
chairman. 

It is hoped that all consulting engineers possessing the 
necessary qualifications will join the Association and communicate 
at once with Mr. A. H. Dykes, the honorary secretary, at 11, 
Victoria Street, Westminster, S. W. This will enable a list of first 
members to be made without delay. А meeting of members will 


then be called to ratify the Rules and to appoint the Executive 
Committee. 


ASSOCIATION OF CONSULTING ENGINEERS. 


We have received the following official report of the recent 
meeting of this Association :— 


On Monday the 15th inst., the inaugural meeting of the above 
Association took place for the purpose of formally receiving the rules 
which had been drawn up by the committee appointed for this purpose 
at the opening meeting some 18 months ago. Between 60 and 70 
engincers were present. The chair was taken by Mr. James Swin- 
burne, who was supported by the majority of the committee, which 
consists of the following engineers:—John №. Alford, Н. Percy 
Boulnois, Edward M. Eaton, Robert Hammond, Joseph Н. Harrison, 
Baldwin Latham, Charles Lomax, Sidney R. Lowcock, Ernest L. 
Mansergh, Arthur J. Martin, Thomas L. Miller, William M. Mordey, 
William H. Patchell, W. Llewellyn Preece, Henry Rofe, John Е. C. 
Snell. E. Herbert Stevenson, James Swinburne, А. A. Campbell Swin- 
ton, Gotfred Midgley Taylor and Alfred H. Dykes, honorary secretary. 

The chairman, in opening the proceedings, seid that it was his first 
business to explain the objects of the Association, but that he did not 
think he need say very much in that direction. because they all knew 
what the objects were, The Association should have been launched 
50 years ago: in the present state of things, however, it was very 
difficult to form an Association in such a way as to be satisfactory to 
everybedy. At the seme time he was of opinion thet if consulting 
engineers did not take this opportunity of uniting themselves together 
there wes no chance of their ever doing so. It behoved them, there- 
fore, to proceed very carefully and to build on sure foundations. 

Most institutions had begun by teking in everyone they could get, 
with the idea that the more members they got the more powerful the 
institution would be, and the result was that efter they had been in 
existence some time they had to narrow down. He thought that they 
should, in the present case, go to the other extreme. 1f they began 
by making it very small, perhaps in the opinion of many, too small, 
then, when the Association was in active existence, it could always 
enlarge itself in any direction it desired, should it be thought advisable. 

One of the qualifications for membership in the rules was that the 
applicant shou!'d be г full member of the institution controlling the 
branch of engineering in which he practised. It wes true that the 
rules provided that, in addition, members should be of such standing 
as, in the opinion of the committee of the Association, entitled them 
to 2dmission to the Association ; but in the initial stage in which they 
were at the moment (namely, of having formed the Association and 
appointed the committee, drawn up rules and received applications 
for membership, but not having vet actually any members), the com- 
mittee were of opinion that it would be wise to adopt some recognised 
standard of qualifications and to limit the first members to those 
possessing the qualitication of corporate membership of the Institu- 
tion of Civil Engineers. 

They were aware that this restriction might be criticised by some 
people, who might say that they were mechanical engineers or elec- 
trical engineers, and of eminence in their profession, and did not see 
why the fact that they had not joined the Institution of Civil Engi- 
neers should prevent them from joining the Association. On the 
other hand, it must not be overlooked that the Institution of Civil 
Engineers was not only the oldest institution, but was the parent 
engineering institution, and that the majority of consulting engineers 
already belonged to it in addition to the institutions representing the 
particular branch in which they practised. 


If any competent consulting engineer, who was not a member of the 


PROVISIONAL RULES. 

The provisional rules of the Association, a8 they now stand, provide 
for the keeping of a register of members which shall be open for in- 
spection. Only one class of members is contemplated, at a subscription 
of £l. 18. per annum. А member must fultil the following conditions :— 

1. (a) He shall be in practice asa consulting engineer, either individually 
or as a partner of a firm of consulting engineers. 

(b) He shall be of such standing as, in the opinion of the committee 
of the Association, entitles him to admission to the Association. 

(c) He shall be a full member of the lnstitution representing the 
particular branch of the profession in which he practises and a corporate 
member of the Institution of Civil Engineers. 

(d) He shall not be a member of, or a partner in, or an agent for. any 
contracting or manufacturing firm or company or business with which 
he may have occasion to deal on behalf of his clients. 

(e) He shall not be a director or employé of, or be an agent for, any 
company doing engineering insurance work. | 

(f) He shall not be connected with any company or business who 
advertise or canvass for consulting work. 

2. A member shall act in all professional matters strictly in a fiduciary 
capacity with regard to any clients whom he may advise, and his charges 


to such clients shall constitute his only remuneration in connection vith 
such work. 
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3. He shall not accept any trade commissions, discounts, allowances | 
or any indirect profit in connection with any professional work on which 
he is engaged. 

. 4. He shall not, without disclosing the fact in writing to his clients, 
be a director of, or shareholder in, or have a financial interest in, any 
contracting or manufacturing firm or company or business with which 
he may have occasion to deal on behalf of hia clients. 

5. He shall not receive directly or indirectly any royalty, gratuity or 
commission on any patented or protected article or process used on work 
which he is carrying out for his clients, unless and until such royalty, 
gratuity or commission has been author ised in writing by those clients. 

6. He shall not act for a new client to the prejudice of an existing client. 

7. He shall place orders explicity on behalf of his client and not on his 
own behalf. 

8. Except at the request of the client, he shall not be the medium 
of payments to any contractor or business firm, but shall only issue 
certificates for payment by his client. 

9. He shall not knowingly accept professional work in connection 
with which another member has been appointed, unless either formally 
notified by the client of the termination of the previous appointment, 
or else in collaboration with the other member. 

10. He shall not advertise directly or indirectly for professional em- 
ployment, nor shall he answer any advertisement for a consulting 
engineer. ү 

П. He shall not solicit professional work either directly or indirectly 
or by an agent, nor shall he pay by commission or otherwise any person 
who may introduce clients to him. 

12. He shall not conduct himself in a manner, 
nor hold any appointment, which, in the opinion 
Association, prejudices his position as a consulti 

Applications for membership are to be approved by the Committee, and 
notice of any nomination so approved is to be sent to each member of 
the Association. After an interval of not less than three weeks the 
Committee will consider any objections that may have been received 
to the election of a candidate, the final decision as to election resting 
with the Committee. If a member ceases to possess the necessary 
qualifications he will be requested to resign. and if in the opinion of the 
Committee a member disregards the rules his name will be removed 
from the register. A member shall not be able to dissociate himself 
from the acts of any persons, firm or body with whom he is associated 
by partnership or otherwis». 

The affairsof the Associationare to be managed by a Committee of twelve, 
together with an honorary secretary and an honorary treasurer, one- 
third of the members to retire annually. Nominations for members of 
the Committee are to be invited from the members of the Association 
not less than six weeks before the annual general meeting, and any 
nominations so received will be submitted to the general bod y of members. 


————— ———— 
DICKINSON’S PATENT JOINT BOX COVER. 


The majority of central station engincers have at times experienced 
trouble with water in joint boxes filled with compound through 
pocketing of the compound, and meny jointers have been sum- 
marily dismissed for carelessness ; but recont investigations have 
shown that netural effects beyond the control of the jointer were the 
rea! cause of the trouble. 

г When a joint box is filled, topped up end closed down, shrinkege 
of the compound inveriably takes place, thus causing a vacuum 
inside the box. In these circumstances a box with the lid screwed 
down tight will drew zir either through the joint or the gland bushes, 
and moisture will find its way into the interior of the box. The 
process may be, and usually is, slow, but, nevertheless, water will 
ultimately get inside. The pocketing of the compound inside the 
box generally takes place at 2 point near one of the glands. This 
pocket is, through the air-way formed, always in direct communica- 
tion with the exterior surroundings of the box. The invading 
moisture will gradually collect in the pocket, апа in meny instances 
the pocket has been found to extend right down to the fittings and 
the insulation of the cable, thus giving rise to the inevitable fault. 

. The British Insulated & Helsby Cables (Ltd.) аге putting on the 
merket а type of cover which entirely obviates the risk of pocketing 
of the compound inside the joint box. The illustration herewith 
explains the principle of the device, which is introduced into the lid 
of the box. It will be seen that into the ordinary hole through 
which the compound is poured a hollow stem is screwed ; the upper 
end of this is closed, except for & tiny air hole drilled horizontelly 
through the side. Surmounting the stem is a mushroom casting 
or bell. The lip of this comes down to within } in. of the cover of the 
joint box. The bell is made of such e size that its cubicel contenta 
rre considerably lerger than the cubical space represented by the 
shrinkage of the compound. As the compound shrinks air is drawn 
from the bell through the hollow stem or tube into the interior of 
the box, thus preventing а vacuum forming, and the compound, 
therefore, seta in & perfectly netural way. 

Everyone knows that when compound is put into 2 box and the 
lid left off until the compound has cooled the compound sets perfectly 
solid with a smooth surface slightly concave in the centre, due to the 
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shrinkage, and it will be readily seen that the above device enables 
the compound to set in this condition as the box is 


practically open 
to the atmosphere, but, owing to the action of the bell, water is 
prevented from: entering the box. 

One advantage of this device is that the lid may be put on imme- 


diately the box is filled with compound, thus doing away with the 


practice of leaving the lid off the box for a short time to allow the 
cooling to teke plece to a certain extent, which, however, is ineffec- 
tive, as experiments have proved that some hours must elapse before 
it is safe to put on the lid if blow holes are to be prevented. In an 
ordinary service box on which experimenta were made it was found 
that the cooling process and the shrinkege were not complete in less 
than eight hours. 

There is no doubt that this pocketing. or the formation of blow 
holes in the compound, is? very great weakness in а system of mains, 
and there is little doubt thet the majority of faults occurring in boxes 
are due to these blow holes forming and communicating with the 
glands through which water gradually percoletes. Seeing that the 
remedy is so simple and inexpensive, it is not difficult to understand 
thet this device is being so largely edopted. 

It is surprising that this shrinkage theory h^3 not been fully appro- 
ciated before, but it is perhaps accounted for by the fect that when 
& fault occurs in a box the compound becomes so heeted that all 
evidence of the pocket or blow hole is destroyed. 
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Joint Вох WITH SPECIAL Cover To Prevent ''Poc&ETING " OF THE 
CoMPoUND. 

We understand thet many hundreds of boxes have been fitted 
with this device by a number of engineers in the country with most 
tatisfactory results ; and tests extending over а period of 12 months 
heve proved the soundness of the principle &dopted. А very gevere 
test made was one in which a joint box was filled and topped up with 
compound end immediately plunged into cold weter. In spite of 
this treatment the box wes found to be quite dry when opened, 
and the compound wes perfectly level and smooth, being entirely 
free from pockets, pin holes or air bubbles. The invention can be 
applied to any type of joint box. | 

We understand thet Mr. Harold Dickinson, manager end chief 
engineer of the Leeds Corporation electric lighting dep2rtment, 
experienced continual trouble with faults in joint boxes in demp 
situations, due to pocketing, and after a number of experiment; 
succeeded in producing the device here described. 


Prize Essays on Telephone Subjects.—Our contemporary, 
the “ Telephone Engineer,” in an effort ' to bring to the public 
mind a realisation of the simplicity and certainty of long- 
distance telephoning, and to overcome the feeling of dread with 
which most people undertake a long-distance conversation," 18 
offering four cash prizes for the four best short articles or essays 


on that subject. 
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“ТНЕ ELECTRICIAN” SERIES OF 
STANDARD ELECTRICAL BOOKS 


can be obtained of all Booksellers at Home, in the Colonies, and Abroad. 


THe ErBcTRICIAN " ErtgCTRICAL TRADES’ Directory AND HANDBOOK. Published 
annually in February, corrected to mid-February. Established 1882. A very 
valuable advertising medium, coverine the entire Industry. Subscription price 
(which is received in advance up to Jan. 3154 in each year for the next following 
edition) 8s 64. nett, postage 9d. extra. Price, after Jan. 31st, 15s. nett, pestage 9d. 
extra. Postage of all copies to British Colonies, 2s ; to Europe, 2s ; to U.S.A., 
3s. éd. ; to other countries. 2s. 6d. Digest cf Contents of the 1911 Edition free on 
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ELectri: CrANBS: THEIR DesicN, CONSTRUCTION AND ArrLicATIoN. Ву Н. H. 
Bro;ehton. Now Ready, price 25s. nett, postaze 9d. (abroad. Is. 84.) 

AMATEUR WIRELESS TELEGRAPH Desicns. By “Altrec.” Very fully illustrated. 
Now Ready. Price 1s. 6d. nett. postave 2d. 

AITKEN’s MANUAL OF THE TELEPHONE. By W. Aitken, M.I.E.E. Now Ready. Price 
18s. nett, postage 6d. (abroad. Is. 4d.) 

ErgcTRIC MAINS AND DisTRIiBUTING Systems. Ву J, В. Dick. B.Sc, and Е, Fernie, 
A.M.Inst.C. E. Now Ready, Price 105. 6d. nett, pos tage 6d. (abroad, 15.) 

THe PnAcTICAL WingLEsS Ѕиов Ruts, By Dr, Н. В. Belcher-Hickman, Price 2s. 63. 
nett. Reduction on quantity. 

LiviNGsTONE's DIAGRAM FOR THE Easy CALCULATION ОР SHAFT AND BzAM DEFLECTIONS. 
Ву R. Livingstone, 2s. 6d. nett. Ву post in tube, 2s. 104. 

е Tug ELECTRICIAN " Primers (81 Primers in all, and a GLossARv). Single Primers 
3d. each post free. /n One Complete Vol , 10s. 64. nett. cr Three Separate Vols. (Vol. 1., 
3s. 64. nett: Vol. 11.. 6з. nett; Vol. 117.. 4s. 64. nett). Ролл Prospgctus FRER. 

ErgcTRIC TRACTION ON Ra!'LwAYS. By Philip Dawson, ice 254. nett. Prospectus free. 

ALTERNATING-CURRENT Motors. By Dr. Rudolf Goldschmidt. Price 6s. 6d. 

Тнв SHot-Firer’s Слов; A Practical Manual on Blasting and the Prevention of Blast- 
Ing Accidents in Mines, Quarries, &5. Ву W. Maurice. Price 3s. 6d. nett. 

SUBMARINE CABLE LAYING AND Reparring, By H. D. Wilkinson, M.I.E.E, 15s. nett. 

ELECTRIC BLASTING APPARATUS AND ExPLosivgs : With Special Reference to Colliery 
Practice, By W. Maurice. Price 8з. 6d. nett. 

Tug ELectric FURNACR IN IRON AND STEEL PRopucrioN, By John B. С, Kershaw, 
БІС, Price 35. 6d. nett. 

BRAKES FOR TRAMWAY Cars. By Н. M. Sayers. Price 3s. 6d. nett, [Price 6s. nett 

THe MECHANICAL О8512м AND CONSTRUCTION OF CoMMUTATORS. Ву К. Livingstone, 

THE ALTERNATE-CURRBNT TRANSFORMBR IN THEORY AND Practice By Prof. J. А. 
Fleming. M.A., D.Sc., F.R S. (abroad 133. 

VOL. 1.—Рисе 12s. 6d. post free, abroad 13s. VOL. П.—Рисе 12s. 61. post Нез, 

HANDBOOK OF тнв ELECTRICAL LABORATORY AND TzsTING Room. Very fully illus- 
trated. By Dr. J. А Fleming. Vol. I., 12s. 63. nett. Vol. I1., 14s. nett 

Evecrric Lamps AND Ecectric Шонтічо, By Prof, J. A. Fleming. 6s. nett. 

ELEcTRICAL LARoRATORY Notes AND Forms. Arranged by Dr. J. A. Fleming, M.A., 
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Piectricity Meters: Тняв CONSTRUCTION AND MANAZEMBRNT, Ву С. Н. W, Ger- 
hardi. Profuse!y illustrated, Price 9s. nett. 

Ecectrricity IN Horticutture, By Prof. S. Lemstrom. Illustrated. 3s. 6d. nett. 

Rapio-Activity, AN ELEMENTARY TREATISE, FROM THE STANDPOINT OF THE Dig- 
INTEGRATION THEORY. By Fredk. Soddy, М.А. Price 63. 6d. nett. 

ELECTROMAGNETIC THFORY, By Oliver Heaviside. Vol 1, Price 12s: 6d, Vol. II. 
Price 12s. 6d. Vol. 111. ready in 1912. mg ter 4 

Motive POWER AND GSARING FoR Evectaicat MacutugRy, By Е. Tremlett Carter, 
C.E,M.LE.E. Revised by С. Thomas-Davies, A.M.I.E.E., F.C.S. Price 93. nett. 

MAGNETIC INDUCTION IN IRON AND Отнвк MgrALs, By Prof. J. А. Ewing, B.Sc. 
F.RiS., F.R.S.E. Price 10s. 6d. (son, M.T.E.E, Price 6s. 6d. 

PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. Е. к апа Н. D. Wilkin- 

A Pocket Book or ELECTRICAL ENoiNEgBRINO FonMULA& Ву №, Саре! and Н. M. 
Kilgour. Price 7s. 6d. nett. 

ELECTRICAL TESTING FOR TELEGRAPH Encinegrs, By J. Eltcn Young. Price 10s. 6d. 
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Evecrro-Cugmistry. Ву Dr. George Gore. Price 2s. [Price 10s. 6d. 

BEGINNER'S MANUAL OF SUBMARINE CABLE TESTING AND WorKING, Ву С, M. Baines, 
Price 7s. 6d. nett. 
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“Tur ELECTRICIAN” WingMAN's Pocker Воск. Price 5s. nett. 

“Тнв ELECTRICIAN" Hanoy Wing TABLES FOR THE РоскЕТ, Ву Р. B. Down, Wh.Ex., 
A.M.LMech.E. Price 2s. 6d. nett. 

Tug RariNG or ELectric LIGHTING, ELECTRIC TRAMWAY, AND SIMILAR UNDERTAKINGS. 
By W. G. Bond, M.I.E.E. Price 2s. 6d. nett. 

Drum ARMATURE WINDING AND CommutTatTors. Ву Е. M. Weymouth. 7s. 64. 

PRIMARY BATTERIES! THBIR CONSTRUCSION AND MANUFACTURE, Ву W, К. Cooper. 
Prico 10s. 6d. nett. 

SECONDARY BATTERIES! Tugir CONSTRUCTION AND MANUFACTURE. Ву Е. J. Wade. 

Во ав Feen Water. Ву Е, W. Anderson. Price 6s. nett. | 
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ТНВ жоры Авс. Ву Mrs. поа МЕБ Price 12s. 6d. е 

RAMWAY TRACTIVE Еғғокт AND Power DiAGRAM, Ву Arnold G. Hansard, В, 
A.M.I.E.E. Price 2s. 64. nett у in Tube, 3s. . EA 

THE Britis Post Orricg TELEPHONE Service. Fully illustrated. Prize 3s. 6d. nett. 

INTERNATIONAL TELEGRAPH CONVENTION AND SERVICE REGULATIONS, Price ба, nett, 
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(PRELIMINARY) WIRELESS TELEGRAPH CONFERENCE (BanriN, 1903), PROCEEDINGS AT. 
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THe CLASSIFICATION OF ALTBRNATB-CURRENT Motors. Ву V. А. А. Fynn, M.I.E.E. 
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ELECTRICITY SUPPLY TABLES AND DATA. 


The first of the valuable series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings of 
the United Kingdom for Lighting, Power and Traction was published 
(gratis) with the issue of “The Electrician" for January 5. This 
Supplement (Table IIL) dealt with Electric Power Companies. 
Tables IV., V. and VL, dealing with Electric Tramway and Railway 
Undertakings of the United Kingdom, were published (gratis) with 
our issue for January 12. Table I., Electricity Undertakings with 
no Tramway Load, is published (gratis) this week ; and Table Ia., 
Electricity Undertakings taking Supply “in Bulk," and Table II., 
Electricity Undertakings with both Lighting and Traction Load, 
will be issued on February 2. These will be followed, on February 9, 
by a complete Alphabetical Index to Tables I. to VI.; and the series 
will be completed by the publication with a later issue of Tables VII. 

and VIII., dealing with Electricity Works, Tramways and Railways 
in the Colonies and some places abroad. 
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SHORT HEAT TESTS. 


It has been felt for many years that lengthy tests (for six 
hours or so) of large electrical plant are a troublesome matter, 
Not only is the energy involved quite costly, but it is by no 
means easy in all cases to dissipate this energy when a large 
amount of power is involved. On that account, differential 
methods of the Hopkinson tvpe have been freely used for the 
purpose of determining efficiencies. Apart, however, from 
efficiency, it is desirable to know to what extent a machine 
heats, and whether the mechanical behaviour is satisfactory. 
Now, as a rule, the mechanical running of new plant receives 
a good deal of attention before any heating test is applied, as 
it is essential that plant should not be submitted to heavy 
tests until an opportunity has been given for faults, if any, 
to become apparent. Generally speaking, therefore, if plant 
has been put into service for some time before testing, 
and has been satisfactory, the usual six-hour test is not likely 
to show up mechanical defects. This view, however, does 
not apply to commutation, regulation and other electrical 
qualities which may be affected by the heating up of a machine 
on full load or overload. Assuming, however, that the Ъе- 
haviour of a machine in this respect has shown itself suffi- 
ciently satisfactory in ordinary running, there may still 
be room for some method of ascertaining the maximum 
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temperature rise under given conditions without the neces- 
sity of running a test for six hours or possiblv more. 

In any case, we think it must be admitted that short heat 
tests can only have a somewhat limited application. They 
cannot, in ordinarv practice, be applied to rotating bodies 
on account of the difficulty in such cases of taking tempera- 
ture measurements at intervals. It happens, however, that 
the output of a machine is often limited bv the temperature 
rise of the field magnets more than by that of the other parts, 
and, consequentlv, a short test method may be applied to 
that part of a machine. 

Any estimation of maximum temperature rise depends 
upon the assumption that the temperature of а machine 
rises in accordance with the theoretical logarithmic curve. 
In deriving this curve it is assumed that the rate of heating 
of a bodv is initially proportional to the heat imparted to it, 
aud that the rate of cooling is proportional to the rise of 
temperature above that of the surrounding atmosphere. 
Now, it is scarcely to be expected that the large masses of 
metal often found in electrical. machinery. should. comply 
with theoretical conditions in all cases when the heat is often 
applied verv locally. 
shown to follow the theoretical heating curve fairly closely. 
Much must necessarily depend upon where ‘the tempera- 


Field magnets, however, have been 


ture is measured. In the case of a field coil № mav be mea- 
sured on the surface, or by its resistance, without апу great 
difficultv. On the other hand, the casing of an enclosed 
motor would not show any appreciable rise in temperature 
for some little time after starting. Again, a transformer 
may present even greater difficulties, as is very well shown 
by curves for an oil transformer given by Prof. J. EPSTEIN 
before the Institution of Electrical. Engineers in 1906. 
Curves were given in his Paper showing the rise cf tempera- 
ture of the winding and also of the oil at the top surface, 
"mean" and bottom. All the temperatures were still 
rising at the end of I8 hours, and in no case can the curves 
be said to be anything like logarithmic. 

Prof. 8. P. THompson suggested in our columns recently 
a method for estimating the maximum temperature risc, by 
observing the initial rate of rise and noting the time at which 
this rate becomes halved. The utility of any such method 
is, of course, limited to cases in which the initial rate of 
rise can be accurately observed. and, further, by the approach 
of the temperature curve to the true logarithmic form at the 
time of " half-rise.” In many cases it mav be difficult to 
observe the mitial rate, as the conditions of test often have to 
be adjusted after starting. Moreover, if the resulting curve 
is to be true enough for deductions to be made from it, the 
various conditions as to load and temperature of surrounding 
atmosphere must be maintained constant. Often the 
energy input is affected by rise of temperature so that the 
early part of the resulting curve would correspond with 
one temperature rise and the later part with another. 

An article by Messrs. J. T. Morris, J. W. ELLIOTT and 
D. LEwxs, which we publish in this issue, serves to emphasise 
these points still further. Experiments were made upon a 
transformer, and the results show that the heating curves 
cbtained were often far from truly logarithmic, and, conse- 
quently unsuitable for estimating the maximum tempera- 
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ture rise from a short test. It is clear that the curve 
obtained must depend upon where the temperature is 
measured, and that satisfactory results cannot be expected 
unless the t»mperature of the body where it is measured 
tends to rise as soon as energy is imparted to it. In other 
words, it 13 necessary to comply with the assumptions in- 
volved in the logarithmic curve; and in this respect а trans- 
former is probably the worst type of electrical plant to 
take as an example. zr 


+ 


oo 


REVIEWS. 


(Copies of the undermentioned works can be had from TAF ELECTRICIAN Offices, post 
free, on receipt of published price, addiny 3d, for books published under 2s, Add 
10 per cont. for abroad or for foreign books.) 


konnan ааа 
Testing of Electro-magnetic Machinery and other Apparatus. 
Vol. II.—'*Alternating Currents.” By B. B. Swenson and B. 


FRANKENFIELD, E.E., assisted by J. M. Ввхлхт. (New York, 
1911: The MacMillan Co.) Pp. xxvi. +333. 11s. net. 


This book, like its predecessor on continuous-current testing, 
is a collection of instruction sheets for experiments as employed 
at the Universities of Wisconsin and Hhinois, and the authors 
inform us that its production has been deferred until something 
like definiteness as regards alternate-current measurements has 
been arrived at. The series consists of 127 experiments, the 
first 11 illustrating various pro perties of alternating-current 
circuits, the next 14. tests are on. transmission. lines, power 
measurement and instruments, then come 24 tests on trans- 
formers, 21 on alternators, 17 on wave-form determinations and 
analysis, and the remainder on polyphase machinery. The 
majority of the methods are clear and good, but the book, like 
most of its compeers, says pratically nothing about the most 
suitable tv pes of instruments for various purposes, the sources 
of error, or the necessary precautions and corrections to secure 
accuracy. On the other hand, it has the good feature of starting 
each instruction sheet with a series of references to the principal 
works on the subject, which must be very useful (o ihe siudent 
with a good library at his command. Owing to this the respon- 
sibility of the authors for the methods is not great, and. there 13 
little room for criticism, always assuming that their references 
are suitable. But on page 90 we notice that a differential method 
of measuring the drop of a transformer is described without any 
hint that the difference of voltage is due to phase displacement 
as well as the non-inductive drop. 

Synchronous machinery is the difficult problem in alternate- 
current testing, and the writers preface their tesis with а much- 
needed sketch of the theory. The essential distinctions bet ween 
total and leakage inductance and armature reaction, though 
touched оп, are not well brought out, nor, especially, the effect 
of polar saturation upon these quantities. However, the opti- 
mistic and pessimistic methods of prediction are fairly well ex- 
plained as well as those of Potier (who has an additional 1 
conferred on his name) and Torda Heymann, and the divided- 
circuit methods of Mordey and others. One of the best features of 
the book is the fairly complete description of methods of wave- 
form determinations and analysis. It will, doubtless. find a yood 
deal of favour with tho se who like a definitely arranged series of 
tests, and who wish to be directed to the chief sources of 
information. С. У. DRYSDALE. 


The Principles of Blectro deposition. By 8. Гер 
1911: Longmans, Green & Co.) 6s. net. 


This book is a combination of elementary electricity, electro- 
deposition and electroplating. qualitative and quantitative 
analysis. The author states in his preface that an elementary 
knowledge of chemistry is pre-supposed, but advises the student 
to obtain an extended knowledge. The mere fact of this book 
being divided up into so many sections draws attention to the 
difficulties which beset the teacher in technical institutions in 
this country. A student joins an institute to attend classes 


in'electroplating, the instructor questions him as to his know- 
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ledge of chemistry and of electricity and finds, as a rule, that 
һе has neither the one nor theother. The student says, I wish 
to learn electroplating; but, says the instructor, you can only 
learn thisin a thorough manner by knowing at least the elements 
of chemistry and electricity. Possibly the student is prevailed 
upon to attend classes in these subjects as a preliminary to the 
work on electrodeposition, but it often happens, unfortunately, 
after a short time he finds the drudgery wearisome, because he 
has no grounding in general education. He then comes to the 
instructor and savs that he is making no progress and that he 
wants to get on with electroplating. If he is not put directly 
on to the subject he probably drops out of the classes altogether. 
On the other hand, if the student is put straight on to electro- 
plating he learns a certain number of formule for the prepara- 
tion of various baths and a certain amount of manipulation, 
but he does not, and cannot, learn the subject in а thorough 
manner. 

We imagine the author of the book has felt these difficulties, 
and in consequence has included the above-mentioned subjects 
in his book. Now the question arises how much it is desirable 
to incorporate in such a work. Personally we think that the 
electrical introduction is useful, because it would be difficult to 
get an electrical course which would quite cover the necessary 
ground. 

The book commences with a discussion on voltaic cells and 
accumulators. Most of the ordinary primary cells are described 
and then accumulators. Chapter II. deals with the properties 
of the electric current. Definitions of potential, E.M.F., Olim's 
law, and so on, are given. Then follows a brief note on elec- 
trolysis, which is, perhaps, a little too short. The section on 
the dynamo is good, and will undoubtedly be found verv useful 
as it gives the student a good idea as to the nature of the 
machine. Quantitative electrodeposition is introduced in 
Chapter VIII. Here Faraday’s laws are given, the definition 
of the ampere, chemical equivalents, anode апа cathode in- 
efficiency, and so оп. The next chapter deals with the processes 
preparatory to plating, in which reference is made to pickling 
and dipping, the cleaning of various surfaces, scratch-brushing, 
burnishing, polshinz, &c., and the substances used for the 
same. The next two chapters are devoted to general proper- 
ties and preparations of solutions, and density of solutions, and 
it is not until Chapter XII. is reached that the actual question 
of plating is dealt with in connection with the deposition of 
copper. The preparation of acid solutions is first described, 
then the requisite current density under varying conditions, 
the preparation of the work, circulation of the electrolyte and 
application of copper deposition. The next chapter deals 
mainly with copper cvanide solutions which are employed for 
the plating of iron and other metals that are acted upon by 
acids. The author might here have mentioned the less 
poisonous tartrate bath which, under certain conditions, gives 
quite good deposits on iron goods. The next chapters take, 
seriatim, the deposition of nickel, deposition of iron, tin aia 
zinc, deposition of silver and deposition of gold. In Chapter 
XVIII. we come to the deposition of alloys commencing with 
brass. The author has studied this part of the subject some- 
what fully and carried out research in connection with it, and 
is thus enabled to describe the difficulties met with in dealing 
with the deposition of alloys. Chapter XIX deals with metal 
colouring, and then on page 267 the subject of plating finishes. 
That is to say, in a book of 383 pages, entitled “ The Principles 
of Electrodeposition,” the author has only seen his way to 
devote 102 pages to the actual subject. We are sorry for this 
because there was room fora much more extended work on 
the subject. We do not see the necessity for a chapter on 
qualitative analysis and for another on quantitative analysis. 
These subjects are far more readily learned and taught sepa- 
rately. In the chapter on quantitative analysis the author is 
not always quite happy in the methods he recommends. W hy, 
also, should he, under electroanalysis, only describe the 
platinum basin cathode which, to-day, is one rarely employed ? 

We do not wish to be hyper-critical, and we realise that 
the book has been written with a sincere desire to meet the 
requirements of students in technical institutions who come 


| 


with the 1dea of learning how to do one thing only and ; are 
impatient at having to take up other subjects even when they 
elucidate the one they have at heart. Аз a text book on 
electrodeposition, although it is rather short, we are very 
pleased to welcome Mr. Field's book and wish it every success, 


Е. M. PERKIN, 
HEAT TESTS ОЕ ALTERNATE-CURRENT TRANS: 
FORMERS. 


BY J. T. MORRIS, J. W. ELLIOTT AND D. LEWES. 
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Many who have had to carry out works tests for the heating 
of electrical machinery w ould welcome some simple and 
approximately correct method of obtaining the final tempera- 
ture of the plant on load, which could be completed within an 
hour or so, instead of the ‘oftimes drear у. if sometimes exciting, 
six-hours’ full-load run. Hence when Dr. N. P. Thompson put 
forward a simple method in a discussion before the I.E.E. last 
November some must have been desirous of putting the 
matter to a practical test. 

It will be remembered that Dr. Thompson stated that if the 
initial rate of rise of temperature of а dvnamo were determined, 
and also the rise of temperature at which this rate was reduced 
to half, this rise of temperature x 2 would give the final tempera- 
ture, provided the heating is according to an exponential law. 

Mr. А. J. Makower has applied the method to a number of 
tests, a résumé of which he gave in THE ELECTRICIAN, January 

12th. 

The present authors also instituted tests to examine how 
nearly the heating of the various parts of alternate-current 
transformers follows an exponential law. 

The reason transformers were chosen was that the heating 
effects in this class of apparatus might be expected to be more 
definite than in the case of running machinery , although taking 
longer to arrive at a final temperature. 

As is well known, temperature measurements of electrical 
machinery by ordinary thermometers can yield very divergent 
results even in the hands of skilled experimenters. Hence after 
a number of preliminary runs in which erratic results were 
obtained using mercury and glass thermometers, thermometers 
were discarded (except for the measurement of air temperature), 
and copper-eureka thermo-junctions were used, carefully 
inserted between a pair of adjacent stampings of the trans- 
former core, or in the case of the copper windings, between 
adjacent lavers. 

Another reason for using thermo-junctions is that it is 
practically impossible in enclosed machinery to arrange that 
thermometers can be read without removing them from their 
normal positions, and during the few seconds of removal the 
thermometer reading is rapidly dropping. 


Transformers Tested.—The transformers tested were three 
identical Burnand transformers, each of 1j kw. capacity, 
generously rated and of about 94 per cent. efficiency at full- 
load, their transformation ratios being 220/40 volts. They 
were in large rectangular cast-iron сазез. The following table 
gives their leading particulars :— | 


Weight of iron stampings ........... usse. 178 lb. 
О dettes da 63 Ib. 
Weight of rest of transformer without case — 30 lb. 
Weight of сазе.................................... 223 lb. : 
чле OF сазе ........................... 15 т. x 15 in. x 25 т 
No-load loss, со!@ф...................2............ 32-] watts. 
No-load loss, hot ..............ssssseseesee 31-0 watts. 
F ull-load copper loss. thin winding hot 43 watts. 

- » thick ,, 32 watts. 


Tests Carried Out.—The three transformers A, B and C were 
run on load at their normal voltage of 220 and 50 frequency. 

In what follows, the 220-volt winding i Is called the primary, 
and the 40-volt winding the secondary. 


Test 1.—4A, in case, on full-load, 38 amperes secondary. 


» 2.—B, in case, overload ... 80 ditto 
b 3.—C, removed from ease: | 
: on full-load......... 38 ditto S 
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These heat runs were continued for 20 hours. Unfortu- | and ТҮ. In curves I. and II. tangents are drawn representing 
nately, owing to trouble with the belt driving the alternator, | the calculated initial rate of rise of temperature of the iron and 
there was a “ shut down ” for 7 minutes, and it will be seen that copper, respectively, which were obtained in the following way. 
this was the equivalent of losing about 1 hour as far as the tem- Knowing the resistance and the R.M.S. value of the current, the 
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qt 
Shut down 


Temperature Rise (Degrees Centigrade). 
2 
Shut down 


Time in Houra, 
Curve L —Ta8ANsFORMER IN Case. Есіл, Loap—A.C. Test No. 1, 


C?R loss can be obtained. If this quantity be divided by 4 

the rate of heat development in calories per second is Шш. 
Initially the copper is at the same temperature as its sur- 

roundings, hence all the heat is utilised in raising its tempera- 
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perature of the copper was concerned. Naturally in the above 
tests energy was being dissipated in the primary and secondary 


winding and in the iron. 
The remaining tests, which were carried out with continuous т 
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Temperature Rise (Degrecs Centigrade). 


Time in cs 


Curve IL.—TRANSFORMER REMOVED УКОМ САВЕ. FULL Loap, A.C. Test No. 3. 
Nork.— The air temperature was measured about half an inch away from the transformer соге. 


currents, were made with the object of producing heat in fewer | ture, and the initial rise of temperature in Centigrade degrecs 


specific places in the transformer. per second 
Test 4.—A, 7-63 amperes on primary, 38 amperes on secondary Watts 
„ 5.—В, 0-0 ditto 38 ditto — £2 x heat capacity 
0» 6.—C, 1-63 ditto 0 | ditto | Similarly, if the no-load iron loss is known in watts, the above 
In these three tests the transformers were in their cases. | expression holds equally for the iron. An examination of 


Discussion of Results.—The results are collected together in | curves I. and II. shows a fair agreement in the case of copper 
the table appended, and some are shown in curves I., II., ПТ. | between the calculated and experimental initial rates of rise 
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of temperature. Not so in the case of the iron. Here the 
actual initial temperature rise is considerably less than that 
calculated (possibly owing to its much more efficient radiating 
surface), but after an hour or more its rate of rise greatly in- 
creases in consequence of the heat from the copper winding 
penetrating the iron. It is also influenced by the gradually 
rising temperature of the air inside the case. 
Other points worthy of note may here be remarked upon. 


Temperature Rise (Degree: Centigrade). 


Time in Hours, 


Curve IIL—TRANsrORMER IN CASE. Feit Loap CURRENTS IN 
PRIMARY AND SECONDARY. Ю.С. Test No. 4. 


When transformer No I. has been working at full-load for 
6 hours it falls short of its final temperature by some 35 to 
40 per cent. When removed from its case the 6 hours' full-load 
Тип results in a smaller deficiency of from 10 to 15 per cent. of 
the final temperature rise. Or, to put it another way, to attain 
even 90 per cent. of the estimated final temperature the time 
requaed averages some 15 hours under normal conditions 
of load. 

Referring to curves III. and IV. 1t will be noticed that not 


one of the curves 15 of a truly exponential type. In both cases ' 


Temperature Rise (Degrees Centigrade). 


the thermometer, (b) that of accurately replacing thermometers 
should withdrawal be necessary, and (c) the difficulty of 
adjusting the load to its correct value within a few seconds of 
the start. ed 

The author's conclusions are therefore in accordance with 
the results given in Mr. Makower's letter of January lOth, 
already referred to. In order that the method just mentioned 
shall be applicable it is necessary that the heating curve 
of each important part of the transformer shall follow an in- 


Temperature Rise (Degrees Centigrade). 


Time in Hours. 


Curve LV.—TRANSFORMER IN Case. Ром, LOAD CURRENT IN 
PRIMARY ONLY—J).C. 


verted logarithmic Jaw. An examination of the rise of tem- 
-perature curves given in this article at once shows that this is 


not the case. When, however, the rise of the average tempera- 
ture of the apparatus is plotted against time then the curve of 
temperature rise appears to follow much more closely the above 
law. | 

This is illustrated in curve V., which was obtained in the 
following manner. The temperature rise curves for the iron 
and the copper are taken from curve I., and allowance 1s made 
for their respective heat capacities in order to get the true 


Time in Hours, 


Curve V.—AVERAGE TEMPERATURE RISE OF COPPER AND IRON IN Tests Nos. 1 AND 3. ? 


(1. Transformer in Case. Full Т,оайа—А.С. 
(3.) Transformer removed from Case. Full Load— A.C. 


the air temperature curve has a fairly sharp bend in it, whilst 


the iron curve is remarkably straight, at least for the first 


10 hours or so. 

It is a matter of regret to the authors that they are forced to 
the conclusion that the neat and speedy method advocated by 
Dr. Thompson is too inaccurate even for practical purposes, at 
any rate for transformers. It has, moreover, various practical 
difficulties, such as (a) that of obtaining intimate contact with 


average temperature. On this curve, after a number of trials, 
the authors have plotted the best fitting exponential curve that 
they could find, and it will be seen how far it is in agreement 
with the experimental curve. 

Attention may be drawn to the fact that the curve of tem- 
perature rise for air in test No. 1 shows a fairly close approxi- 
mation to the rule put forward by Dr. Thompson. 

Dr. Lees has drawn our attention to the fact that when the 
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Table of Results of Heat Runs on Transformers, __ 0000000000000 __ 


Direct currents. 


== Alternating currents. | 
Number of transformer февбс@............................. T. | II. ИТ. | 1. | п. Ш. 
Condition, case on or removed ............................ On. On. Of. | Оп. Оп. n. 
XD EE NECEM QUA Full. 100 p.c. over Full. Full(th'k/thin) Full (thick). | Full (thin). 
‚ Watts dissipated in {гапайогтет........................... 107 | 338 107 | 67 98 | 39 
ee Re ee eI re eee DUE ee ee ee тада ОИ 
Си.| Fe. “Air. | Cu. | Fe. ‚ Аш. | Cu. | Fe. (Ап. Си. Fe. Аш. Cu. Ее. | Air. Си. | Fe. | Air. 
Rate of rise of temperature in deg. С. per hour, observed. 22-0] 30 42; ... |... |190 18 pe 220 3.0] L9 60, 20] 24 220| L2 L8 
Ditto, саЇсш1а{бед................................ тогава акене ТО UR. ses poem | vee |217 Ф686... 217 О | T | О е usa T 
(Observed rise of temperature at point of half initial rate | | | "E | А 
of rise) х 2, іп deg. C. ....................... РРТС 27-€| 67-2 18-0 esp oe [0102 37-6 |... 1275 173/122. 67 1129... |165 £2 
Final temperature estimated from curves, in deg. C. ...... '4@5| 41-0 |220 125-0 88-0) 45:5] 22-5 29-6 1... 28-1 304/121 12-6 10-0) 47. 18:0 13-5: 8-2 
Last observed temperature after 20 to 25 hourz in deg. С. | 42-2] 39-3 | 19-8. 120-3, 83-0 42:8|22-422-6 1. ... :27-0 19-7] 107 Поли озо 
Necessary hours’ run to attain 90 per cent. of finaltemp...| 16| 12 20! 9 | 14/13] 8. 8 o6, 184,15125 15017] 8, 19 E | 
95 ....| 24| 18 29' 1712020] 9, 10/.. ' 21,230 30 27 ои 22 | 
3414 41^ | '9. 15. 26 48 35 35156 14.39 | 57 | 3X 


і 


Per cent. deficiency from final temp. after 6 hours’ run litum 


observations of the rise of temperature, d, e and f, are taken ! : 
at equal intervals of time then the following equation holds :— | maximum temperature may be made from the first three an 
1 1 | another from the last three. If the two results are identical 


f-e e—-d  T-—e 
where T is the final rise of temperature. 

The authors have applied this test to the average tempera- 
ture curve (see curve V.) for intervals of 2 hours, and have 
obtained the following values for the fina! temperatures. 


‘Hours from start at) - 2 
intermediate point, e j3 ә 7 9 п зз m 
, Final temperature, Т... 54-3 41-9 49-4 46:5 42-1 39-4 43:3 39-8 


The same test applied on a four-hour inierval basis gives the 


following :— | 

Hours from start at inter-i . а 
mediate point, e. ............ go 7 i n _ 13 1? 

Final tempcreture, T ......... 44:7 469 45-4 41-03 40:38 40-25 


From а study of curve V a value of about 41 deg. rise might 
be expected, the above figures are evidently high during the 
early part of the test, showing conclusively that even the 
average curve for the rise of temperature of the copper and iron 
docs not follow closely the exponential law, though it is cer- 
tainly a better approximation than when applied either to the 
iron or the copper. = i MET 
* It should be noted, however, that in order to get two valucs 


on the two-hour basis a period of 6 hours is required, whilst 


similarly on the four-hour basis 12 hours is necessary. It 
would only be possible to reduce this time if more accurate 
readings than we have been able to get were obtainable. 

The above tests were carried out at the East London College, 
and we desire to record our grateful thanks to Mr. R. F. Griffin 
for his assistance rendered throughout the work. Without his 
valuable help it would have been well-nigh impossible to have 
carried it through, as the tests involved in some cases working 
throughout the night. к 


CORRESPONDENCE. | 
| | 
HEAT TESTS ОЕ DYNANOS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: I am sure we all sympathise with Prof. $. P. Thompson 
in his endeavour to reduce the time of observation in the deter- 
mination of the maximum temperature attained by electrical 
machinery under working conditions. As Mr. Makower's 
experiments appear to show conclusively that Prof. Thompson’s 
suggestion cannot be adopted with confidence, may I call 


attention to another method of shortening the time of obser- 
vation. It depends on the fact that. the temperature changes. 
in Such cases, even if not of the exponential type іп the early: 


stages as Prof. Thompson’s method takes them to be, approach 
that type as time elapses. If then, towards the end of the 
test, three observations of temperature are taken at equal 
intervals of time, the maximum temperature at the point of 
observation may be found from the following equation :— 

l | э тра чш cog 


NOU T NNNM C "M eT Се ET eS? 
exccss of maximum — rise in 2nd interval rise in Ist interval 
above middle temp. ER a | | 


- 


^  Loudon, Jan. 22. 


the temperature rise has become exponential and the method 13 
applicable. If they are not identical, the observations have 
been taken at too early a stage of the test. | 
It would be interesting if Mr. Makower would apply tlis 
method to his observations and let us know the tesult. — 
I use the method frequently in my own work and believe it 
to be an old one. It is evidently not so well known as it 
deserves to be.—I am, &c., 


East London College, Jan. 17. CuanLEs Н. Lees, | 


TO THE EDITOR OF THE ELECTRICIAN. Ее 
SIR: Мау I point out that if the determination of the initial 
rate of temperature rise is to prove a difficulty in deducing the 
maximum temperature rise by a short heat test (as indeed it is 
likely to be in many cases) this can easily be overcome by 
applying а graphica! method. Assuming that the main part of 


1 2 В, Ry 


Temperature Rise 


7ime 
the heating curve 1s approximately logarithmic, take upon it 
any two points P,P.. Erect ordinates P,Q,, P,Q, and draw 
tangents P,R, and P,R,. Find by trial the abscissa along 
which the intercepts A,B, and A,B, are equal. The distance 
of this line from the time axis gives the maximum temperature 
rise, and the time represented by A,B, or `А,В, is the thermal . 
time constant, from which it follows that if the heating is con- 
tinued for four times this length of time the temperature will 
rise to 98-4 per cent. ofthe maximum. Obviously the greater the 
angles between the ordinates and tangents (beyond a certain 
value) the greater the chance of error. Of course, several 
points can be taken as a check against one another. 

Since the observations would probably be plotted in any case, 
such а graphical method seems to be the most suitable. For 
those who prefer arithmetic, however, it is a simple. matter to. 
deduce formule that are independent of the initial rate of tem. 
perature rise. For example, if 0:, 0, are the rates of tempera ` 
ture rise at temperatures 0,, б, above the atmosphere, then! - 
rd | шах. temp. rise—(0,0,—06,9,) (001—0.):. ^ ^ c n 
Again, if 0,, 05, 0; are the temperature rises at equal intervals 
of time, and О; —0, —0, and D4,—0, —0,, or the temperature 
differences, then LUE | 

"ED max. temp. тїзє == (D,,0, —D.,0,)/(D;, —D.;). 
If zero is taken for 0, this expression becomes 9,2'.20,—0.)._ 
In any case, however, it is useless to apply such methods 
unless the heating curve approximates to a true legarithniic: 
‚ curve, at least, after the initial stage.—I am, &c.. | | 
| W. R. TONXELIER, ` 
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TO THE EDITOR OF THE ELECTRICIAN. 


Sir: With reference to the interesting article by Prof. S. P. 
Thompson in THE ELECTRICIAN of December 15th and to Mr. 


Makower's letter in last week's 1ssue, the following may be of 
interest :— 


The heating curve for any part of a dynamo, &c., is due to- 


the difference between the curve of heating without loss of heat 
and the cooling curve. If these are drawn for any case it will 
be seen that the temperature only becomes constant when the 
rate of cooling equals the rate of heating. If a tangent is 
drawn from the point in the cooling curve where this takes 
place, to cut the time axis, it is easily seen that the maximum 
temperature is given by а 40/4, where a is the intercept cut 
off the time axis and dÜjdt is the rate of. heating. the cooling 
curve being plotted negatively. 

The effect of different methods of ventilation merely alter 
the length. of this intercept for a given rate of heating. Since 
the length of this intercept is unknown it is not possible to 
calculate beforehand either the maximum temperature or the 
time when this 15 reached. 

The use of the cooling curve instead of a heating curve seems 
to possess the advantage that changes in the ventilating system 
may be more readily compared, for, say, a given rate of heating, 
by comparing intercepts as mentioned above.—I ат. &с. 

Hampstead, Jan. 20. W. H. Е. Мсвросн. 


THE OVERSHOOTING OF METAL FILAMENT LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sik: The tests of which results are given below were made 
with the intention of repeating the observations published by 
Mr. J. B. Taylor in the " Electrical World," Vol. LI., р. 1006. 
In the first place, Osram lamps that had been in use in the 
laboratory were tried. The lamp was arranged inside the case 
intended for a Duddell oscillograph, a slit about } in. wide was 
cut in blackened paper and placed vertically in front of the 
lamp. and the filament focussed on the screen of the shutter by 
а lens. The slit in front of the revolving drum was } in. wide. 
The drum was rotated at a uniform speed by à small motor, 
and the shutter was opened, just before the circuit to the lamp 
was closed. In this way a photograph was taken of the fila- 
ment at the instant of switching on. А speed at the film of 
40 cm. per second was used in these records. The 230-voit 
lamps were connected to the ordinary supply mains, the 25-volt 
lamp was connected with a battery through leads almost 30 yds. 
long. | 

The first records are shown in Fig. 1. Record (a) was taken 
when the Osram lamp was cold, (b) is a record for a new Osram 
lamp which had not been lit since it came from the makers, and 
(c) is à record for a Tantalum lamp switched on when cold. The 
lamps were then run for a few minutes, switched off for about 
one second and then switched on again. The results for this 
test are shown in Fig. 2. These traces show slight irregulart- 
ties due possibly to the uneven action. of the developer, but 
there is no definite increase im brightness just after switching 
on. As these lamps showed no sign of overshooting, а 25-volt 
lamp was next tried. This lamp is used as a standard of light 
and had been burnt for about 100 hours before the test was 
made. It was switched on when cold, and the corresponding 
band of light on the film is shown in Fig. 3. The record in this 
case was not developed so far and the development was care- 
fully watched, to see whether one part of the strip came up 
before the rest, but no effect of this kind could be observed. 

There is one phrase in my letter of January 10th which те- 
quires explanation. It is stated there that the oscillograph 
record in Mr. Stuart Freeman's Paper gave no evidence of an 
increase of current at the period of. maximum overshoot. The 
overshoot in the case illustrated appears to occur before the 
current falls to its steady value and this would, of course, be 
explained if there were а lag of increase of resistance behind 
increase of temperature. Our experiments have, however, 
shown no overshoot of light, either with 230-volt or 25-volt 
lamps, and therefore give no evidence in support of this pheno- 


brownish and black colour respectively 
connecting wires should be of some other colour, ог preferably 
a braided or other mixture of two colours. 
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menon. I must express my thanks to Mr. W. Holttum, B.Eng., 
for the assistance he has given in making these experiments.— 
Iam, &c. E. W. MARCHANT. 
Liverpool, Jan. 23. 
[The records bear out the statements of Prof. Marchant, but 
unfortunately they would lose too much in reproduction to be 
of value and we have therefore omitted them.—Ep. А] 


A STATIC FREQUENCY MULTIPLIER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: With reference to the editorial note in vour issue cf the 
19th inst., on this subject, it may interest you to know that, 
over two years ago, I saw my way to generating the two waves 
of E.M.F. (e’, and e^.) of your Fig. 1 (M^. Vallaurr's article), and 
in the relative positions shown. 

They were generated in separate tran‘formers and conse- 
quently in separate circuits. L also at the same time found out 
how to make a symmetrical half-wave, having a flattening out, 
or depression, at the ends of each half period ох the fundamental. 

Some few months later I saw that, by combining my trans- 
formers, and sufficiently deforming my waves, I could get 
either a double, or a triple, frequency current, though supplied 
with sine waves of the fundamental frequency. I am hopeful 


that my arrangements, which are distinct from Mr. Vallauri's 


or Mr. Joly's, will nct suffer from the limitations which theirs 


impose, and that the secondary E.M.F. will keep fairly con- 
stant over large increments of load. І also hope to get 4-fold 
and 9-fold multiplications in one operation.—I am, &c., 


Birmingham, Jan. 20. А. M. TAYLOR, 


A WIRING RULE. 
TO THE EDITOR OF THE ELECTRICIAN. | 
Sin: The wires of the various circuits emanating from any 


2-pole distribution board are of three sorts :— 


(а) + wires.—Wires in permanent connection with the posi- 


tive 'bus bar (or what is assumed to be the positive bar in alter- 
nating-current work). | 


(b — Wires. 


Wires in permanent connection with the nega- 


tive "bus bar (or what is assumed to be the negative bar in 
alternating-current. work). 


(c) Connecting wires.—All wires other than above, viz.. those 
running from switches to lamps and other consuming devices. 
My proposition is that wires with three instead of two easily 


distinguished outer coverings would be advantageous In wiring 


work. Leads (+ wires) and returns (— wires) should have a 


as at present, while 


The object in view is to facilitate work, and any subsequent 
additions or alterations thereto ; and it 15 hardly necessary to 
prove that this object would be attained. 

The rule can also be extended to wiring diagrams, where 
red (or thin black) lines would represent positive wires, black 
(or thick black) lines would represent negative wires and 
dotted lines would represent connecting wires. 

The above is an adaptation of a rule I gave fo: bell and 
kindred wiring some years ago, and I have often thought of 
suggesting its adoption for lighting and similar circuits. 

If some firm of cable makers were to signify their willingness 
to supply the necessary distinguishing covering for the usual 
small sizes of connecting wires, I think, from what I have heard, 
that a number of contractors would be inclined to put the rule 
into practice.—I am, &c. W. PERREN Млусоск. 

West Norwood, S.E., Jan. 23. 


NOVEL MINE EQUIPMENT. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I note in your issue of November 17, 1911, under the 
above heading you describe what you consider to be novel. It 
is possible that many of your readers are better acquainted 
with what has been done under more or less similar conditions 
to those you have described. To the engineer who has been 
operating generating and power plants many applicutions are 
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made and combinations of plant manipulated to get the best 
results, and it 13 by the publication of such matters that gencral 
advances are being made in engineering, апа perhaps more во 
in electrical engineering than m any other branch. 

A similar plant to that you have de^cribed has been in ope- 
ration since 1898 at Pilyrim's Rest, Transvaal, and was dis- 
cussed and described in the “ Electrical Review ” of January, 
1899. I песа hardly refer to subsequent plants which I have 
also installed in this ccuntry and which have the same features 
you refer to, i.e., a combination of prime movers, some without 
governor, driving electrical machinery as well as other plants. 
Their operation has been quite successful, and has made the 
regulation of ungoverned water wheels possible to within the 
limits of the "slip," negative or positive, of the induction 
motor and geuerator, as the case may be, in conjunction with 
which they are working. These have been described at diffe- 
rent times to the South African Engineering Nocieties.—!I am. 


Johannesburg, Dec. 28. W. Етзрох Dew, M.I.E.E. 


THE DEVELOPMENT OF THE CIRCLE DIAGRAM FOR 
THE THREE-PHASE INDUCTION MACHINE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In the account of the discussion on the above (Mr. 
Wall's) Paper, given in your last issue, the following two state- 
ments occur :— 

Dr. 8. P. Smith: . . . “Similarly in Fig. 1, unless this was 
intended to represent M.M.F.s, it should be regarded as a 
fictitious flux diagram except at no-load, when the conditions 
for the stator would be somewhat as shown. Of course, И the 
fictitious flux diagram for the stator was added to a corre- 
sponding fictitious fux diagram for the rotor, the actual flux 
diagram for the machine would be obtained as the resultant.” 

Mr. T. Е. Wall (in reply): . .. “The reference to Fig. 1 
seemed to show that Dr. Smith was not very familar with the 
superposition method of dealing with magnetic problems. Fig. 
] showed diagrammatically the rotating field which would be 
established by a three-phase current in the stator winding if 
the rotor winding were carrying no current.” 

Would Mr. Wall kindly oblige by stating in what way the 
second remark is a reply to the first ?—1 am, &e., 

Birmingham, Jan. 18. STANLEY PARKER SMITH. 


We have submitted Dr. Smith's letter to Mr. Wall, from 
whom we have received the following reply :— 

TO THE EDITOR OF THE ELECTRICIAN, 

Str: Tt must be perfectly clear to anyone who reads the 
original Paper with reasonable care that the superposition 
method of dealing with magnetic problems has been employed. 
The extract which Dr. N. P. Smith quotes from his remarks. 
implies that there is something strange, or new, in the sup or- 
position method. My reply indicates that this is not so.—I 
am, &с., Tuomas F. WALL. 


RESIDENCE TARIFFS. 


We give below an account of the adjourned discussion last 
week on Mr. А. H. Seabrook’s Paper on this subject. An 
abstract of the Paper appeared in our issue of December 15, 
1911, and of the discussion in the following issue. 


Mr. J. S. HiGguerenp (Metropolitan Electrie Supply Со.) in opening the 
adjourned discussion, ihought that it was essential to keep in view the 
main object of any tariff. which was, he took it, to exiract from (ho con- 
«umers the largest possible total revenue at such a price as would enable 
a rate of profit to be earned that would prove attractive to invesiors, so 
that fresh capital might be freely introduced into the business. Tt was 
desirable to sell the largest possible amount of energv, but this could be 
done only if an adequate profit were earned, as in this way only could 
sufficient capital be obtained. Without a sufficient profit margin the 
business was bound to be starved for want of capital and, consequendy, 
its growth would be hampered. Unfortunately. owing to so much 
electrical energy being sold under municipal control, the importance of a 
sufficient return on the capital was to some extent lost sight of. since 
money for municipal business was found, not on the security of the 
business, but on the security of the rates. There was no doubt that the 
rate of profit earned on electrical undertakings should be improved. 


They had to remember that it was upon suppliers of electricity that the 
success of the industries connected with them, such as the manufacture 
of boilers, machinery, &c., depended ; consequently, it was up to them 
to see that they got sufficient money from the consumer to enable them to 
pay a sufficient price for their plant. A point he wished to plead for was 
rather greater uniformity of rates. It was most distressing that the 
rates in different parts of the country, and even in neighbouring districts, 
were so diverse ; it made the management of supply undertakings more 
difficult. There could not be any reason for the large variations, not only 
in the rate charge. but also in the system on which the charge was based. 
For instance, in Acton there was a flat vate of 64. per unit, in Hammer- 
smith a flat rate of 2d., and in Willesden a flat rate of dd. or 434. AM 
these were neighbouring undertakings, and the success of each, measured 
by the number of consumers connected, was verv much the same in the 
three districts. He, therefore, thought it incumbent on every supplier of 
electricity, when considering an alteration in the tariff. before doing so, to 
consider not only what his neighbours were charging, but also the method 
on which they were making the charge. He next drew attention to the 
financial side of gas, electricity and water undertakings. He had taken 
about six of the largest gas, electricity and water undertakings in the 
country, reduced the tariff and altered the figures so as to give a constant 
rate of 8 per cent. on the total capitil employed, with the. following 
results: Assuming that £100 represented the capital employed in each of 
the three cases, the gross revenue for gas undertakings was £32, for elec- 
tricity undertakings £13. 10s.. and for water undertakings £10, the costa 
were for gas £24, electricity £5. 5s., and water £2, and the ratio of costs 
to revenue 75, 40 and 21 per cent. respectively. That clearly showed 
that маза proper thing to charge for gas in proportion to the amount of 
gas taken—/.rc., by meter at so much per 1,000 cubic ft. — because in that 
case the working cost was the most important part of the total cost. In 
the ease of water the working charge was а very small proportion, and 
therefore it was proper to charge so much рег cent, on the ratable value. 
Electricity was intermediate between the two, and therefore the figures 
provided a justification for the method of charging termed the ` tele- 
phone" system. И one conceived that the load factor at electricity 
works would ultimately amount to some figure like 50 per cent., then the 
flat-rate charge of so much per unit would be the ultimate charge. At the 
present time, however, he thought thai for all-round purposes. the 
“contract” or |“ telephone " system was probably the best. solution. 
Tne flat rate made it quite impossible to use heating or cooking apparatus 
on the same wires as the респу, and every day it was becoming more 
apparent chat the consumer did not want to pay for extra wiring. А 
fixed charge, together with a low rate per unit, was the proper system. 
He did not imply that they should force consumers to adopt that system. 
So long as the consumer was satisfied with the flat rate for lighting only 
there was no advantage in making a change, but аз soon as he wanted 
electricity for other purposes, then the “ contract " or “ telephone ” 
system should be suggested. Не did not hold with the idea that by any 
tariff they could alter the habits of the consumer. One of his grievances 
was that neighbouring undertakings to his reduced. their. price. for 
“ather uses ` when he did noi think there was any reason for doing so ; 
and not long since several undertakings in London reduced their flat rate 
to Id. per unit. His undertaking did not do хо, but they got just as much 
business, He did not believe that the obtaining of business depended 
directly on the lowness of the tariff. И depended. very much on the 
energy and skill used in preseniing to the consumer new apparatus which 
he found useful. He desired to refer to two other systems of charging 
which had already been mentioned— viz., the slot-emeter method and the 
method of charging a fixed rate por lamp. As far as the former method 
was concerned, his experience was that it was not wholly satisfactory. 
It was found in most cages that, if the consumers used the light at all, they 
did so as a luxury. A large number of these slot-meter consumers who 
made no good use of electricity sold in that way had been converted to 
quite good consumers by substituting the weekly contract system, con- 
sisting of a fixed payment of 64. or Is. per week together with a charge of 
Id. or 119. per unit. He hid some 100 to 200 consumers paying a flat 
rate per lamp. They used the energy so wastefully that the charge came 
down to Id. per unit ; even then the consumers were not satisfied. He 
thought that this system might do in some cases, but in th? particular 
cases quoted it was not a success. He considered that a very low charge 
for energy for electric cooking was not at present warranted ; as yet there 
was very little experience to show what the cooking load would be, there 
being very little cooking done by electricity and few people appreciated 
how good it маз. In selling electricity or anything else he thought it was 
generally a mistake to claim that whai one was selling was not only of the 
best quality. but also the cheapest : few people would believe such a 
statement. He doubied very much that the town selling energy at !d. 
per unit at the present time would connect any more cooking stoves than 
another selling at Id. or 13d. per unit. He suggested to the electrical 
Press that they should publish a list of tariffa, and then he hoped that 
engineers before taking the trouble to invent a new tariff would refer to 
the list and see if what was required was not already invented, and would 
make the tariff conform with those in the immediate neighbourhood, 

Мг. Г. E. Bucket (Newenastle-on- Tyne Electric Supply Co.) thought 
that the author had overlooked the question of what a tariff had to do. 
In starting a new undertaking the form of tariff should be quite different 
from that needed to load up the mains in the case of a system which had 
been in operation for a number of years. One had also to consider the 
particular town and class of district for which the tariff was to apply, and 
also the state and condition of the undertaking. He thought that might 
explain, at least to some extent, why adjoining districts so often had 
different tariffs. He had obtained some records from a house where 
neither coal nor gas was used, clectricity being employed for heating, 
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cooking and lighting. "These showed that in almost every case the light- 
ing, heating and cooking peaks coincided with the peak оп the whole 


supply system. That only applied to one house, but it would be very 
interesting if they could get more particulars from other houses, because 
it was important that they should know exaetly for what they were 
bidding before they offered too much for it. One rather attractive form 
of tlat-rate tariff had not been mentioned by the author—namcely. that 
whereby consumers were graded into three or four ditlerent classes with a 
different flat rate for each claas. The grading might either be effected 
by taking the demand for one year ánd working out the load factor, or by 
n arbitrary classification, which would not be any more arbitrary than 
the present © telephone " assessment proposal. In dealing with the flat 
rate per kilowatt of maximum demand, he did not think that supply 
engineers realised what an enormous revenue gas companies were getting 
from the smallest class of house and flats. ‘Those houses could only be 
obtained on а charge per lamp per week basis: but so far the difficulty 
had been to find a rate which was at the same time remunerative and 
sufficiently attractive to get the loads The author in his John-street 
dwellings had been pariicularly fortunate. They had nothing like that 
in the provinees. Much was heard about the Importance of load factor 
in determining the price per kilowati at which one should sell, but the 
fact was often overlooked that load factor only took stock of the gene- 
rating plant, whereas much of the capital of the undertaking was spent. 
in mains and in other ways. 1t was possible to increase the load on the 
mains without improving the load factor, although certainly improving 
the financial position of the undertaking. His undertaking (Neweastle- 
on-Tyne Electric Supply Co.) had, after a lot of consideration, decided to 
adopt the Norwich system, one of the principal reasons being that under 
any sort of assessment system a direct inducement was apparently offered 
to the consumer to keep his load low. Granted that the load factor was of 
Importance, that. was all right, but if the load factor was not of great im- 
portance and the tura-over was, then it was a distinct disadvantage to 
offer a customer an inducement to instal extra lights or apparatus. 
Although they had only had the system in operation for five months the 
load of the consumers on this tariff had increased by something like 70 
рег cent. in that time. ‘hey had, however, put the system forward in a 
different way, preferring to speak of «o much in the £ on the ratable value 
of the house, а system which people were used to in connection with the 
water rate and poor rate, &e., and it was rather convenient to point out 
to the consumer that his electric lighting fixed charge would be about the 
same as lis poor rate, oreven 70 per cent. of his poor rate. They charged 
25. 6d. in the £ (12! per cent.) on the rating of the house, and the actual 
amount worked. out. very. nearly equal to the poor rate. They had 
Instructed their canvassers accordingly. In. dealing with the Detroit 
system ihe author quoted from American papers, and mentioned that 
when introducing a new system there was always the risk that the econo- 
mical consumers would not adopt it, but that the people who were already 
paying big bills would. He (tlie speaker) did not think there was very 
much in that point. Tt was sometimes necessary to make the tariff suit 
one particular class of consumer, even if it was not so good for the other 
classes, provided that the class aimed at predominated. 

Mr. E. W. Cowan considered that the author had rendered a valuable 
service to the industry because he paid regard to the fact that the pricing 
of electricity was a two-sided question— viz., supply and demand. Не 
thought that the “ telephone `` system had some particularly good points ; 
it embodied the principle of classitication—that is, adjustment of price 
to market conditions independently of cost. Mr. Seabrook almost apolo- 
ные for departing from the maximum demand principle as the deter- 
minant of price. He did so because he found it expedient апа beneficial 
to his balance-sheet, Ке, "Phe speaker asked Mr. Seabrook whether it was 
not probable that Che maximum demand systein was wrong in principle, 
and whether the improved results. which he admitted accompanied 
classification were not due to iis constituting a sounder interpretation of 
the science of pricing than the maximum demand sysiem. The speaker 
then proceeded to diseuss this principle, and illustrated it by a diagram 
(лес Paper by Mr. E. W. Cowan read. before the British. Association in 
1910. Tak ELECTRICIAN, September 9 and 16, 1910). It was impossible 
to обет the best results if prices were fixed to each class of consumer 
ме у upon the basis of the relative cost of supplying cach class. "nat 
was recognised in all, or nearly all. industries outside the electricity 
supply business. It was not fair to the reputation of Dr. J. Hopkinson 
to claim that he advocated the maximum demand principle as the deter- 
minant of price. There was only one use of electricity at the time he 
wrote the address which has exercised во much influence upon the methods 
of pricing electrical energy. In his address he made no reference to 
otheruses. From an economic standpoint his address could not be assailed. 

Mr. А. JJ. Cripce admired the author's method of dealing with expe- 
dieney, but criticised his reference to all metal filament lamps as ^ Osrams.” 
Avain., a limiter did not cost nearly so much ава meter. unless the author 
only referred to electrolytic meters. He (the speaker) considered it 
necessary to meter all units sold and also the output, with а view to 
checking the efficiency of the undertaking. It was an unwise policy to 
endeavour to do away with meters. In the case of a Sussex undertaking 
supplving superior working-class dwellings they employed а contract 
system and measured the units en bloc. They did not like the system, 
however, and so installed prepayment meters, with the result that the 
revenue went up and the units used went down to one-fifth of what they 
were before. The author criticised the Norwich system and said that it 
was inflexible, but that was no particular disadvantage ; the water rate 
and general rate, of course. remained the same. He noticed several 
references in the Paper to cases where people were not allowed to use any 
other kind of illuminant. He had been told that that was restricting the 


an invitation ‘to misconstrue the principle involved. 


rates of 6d. and Id. all the year round. 


liberty of the subject, and he had not been allowed tomes any auch 
stipulation, | 


Мг. W. E. BunNAND thought that the word expediency was rather 


The principle | 
intended, he took Ц, was that indirect profits, such as advertisement, &c., 


should not be ignored, and that io insist on an equal rate of profit on all 


classes would lose business that would otherwise help to reduce rates. 
Most tariffs, in fact, became а compromise between what the suppliers 
must charge to cover costs, what they would like to charge, what the 
user thought he ought to pay. and the manner in which he would most 
readily pay 16. А comparison between tariffs boiled down to the fact 
that the best tariff was that which enabled the cheapest units to be 
supplied for a given profit. A good tariff should thus have a constant 
tendency to decrease costs by increasing the output, and to decrease the 
standing charges per unit supplied. The first item indicated the necessity 
for cheap units and the absence of restrictions, and the second the 
desirability for some control over the peak. Tho tariff should also 
automatically bring in the correct revenue as tho load factor altered. 
There were two points which, to his mind, were in some danger of being 
overlooked. Tho first was thui further developments as regards greater 
efficiency cf. lighting were nearer than commonly realised. That and 
the growth of other uses. for energy might alter the present load factors; 
probably the lighting load would then take second place. The other 
point was in respect to peak load. He did not think ii was sufficiently 
realised that peak load was just as profitable as load at any other time, 
provided it was well within the plant capacity. The only peak load that 
was actually expensive was when it exceeded the average peak, leading 
to the generator and distributing plant being la rger than would otherwise 
be needed. — For that reason both the maximum demand system and а 
form of contract that had otherwise much to recommend it—off peak 
load—were to some extent faulty, because they almost always tended to 
reduce or restrict load without benefit to the suppliers, except on the few 
occasions when the individual demand coincided with the highest total 
maximum demand. He proposed a system which should contain three 
items: Firstly, a fixed. charge corresponding to the actual cost of the 
various classes of service: secondly. а low rate per unit for all current 
used; and, thirdly, a higher rate for all current used at the specially high 
peak when the load approached the maximum plant capacity. Kt 
would, of course, necessitate the use of a two-rate meter. He felt that 
much of the success at Marylebone was due to the personality behind it, 
and that it was not sound to put all the standing charges on the lighting. 
А point about the Marylebone system which he liked, and which some 
suppliers did not like, was the distinction between decorative and lighting 
lamps, as they could put electric radiators in what he had always con- 
tended was the proper place—on the ceiling—and if this incidentally 
assisted the lighting ( decorative 7) it thereby helped to keep these 
lamps off the lighting rate. | 

Мт. С. С. Barker thought that the contract demand sysiem was ths 
best that had so far been advocated. Mr. Seabrook siaied that a dis- 
advantage which put the contract demand system right out of court was 
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the impossibility of using electricity for other purposes than lighting. 
That was not so at all. The point of the contract demand system was 
that it restricted the use of irons, kettles, &c., at the time of peak load, 
which was just what was wanted. He differed from the author that no 
primary charge should be attached to the * other uses " if these came on 
at peak. It also seemed to him that if a large amount of cooking and 
heating apparatus was going to be installed on the ©“ telephone " system 
fresh wiring would be necessary. ‘Yhe author stated that the * tele- 
phone " system had not the disadvantage which many differential systems 
based on the connected load had— namely, discouraging the free installa- 
tion of lighting points, because convenience and decorative lamps were 
not counted. That neglected one most important point—viz.. the ques- 
tion of eandle-power. It did not prevent the installation of additional 
lights, but it did tend to restrict the candle-power in important rooms. 
This was a pity, since, if consumers could be encouraged to increase 
their candle-power. this was just as important as getting them to 
use energy for heating and cooking. With regard to the maximum 
demand tariff. it would be better if this could be arranged во 
that there was not so much difference between the winter and summer 
bills. The figure herewith showed two systems. — À- differential 
rates of 7d. and 2d. with a reduced seale in the summer: B= differential 
| ‘The total amount of the 
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bills was the same per annum in beth cases, but when few units 
were taken in the summer chese were more expensive, which was aa it 
should be. "rhe ld. units were also fine ©“ business getters.” ‘То avoid 
expensive contract demand indicators, a. good idea with the maximum 
demand system would be to put in series fuses, which were automatically 
replaced by a larger size. so that when the consumer exceeded his demand 
a fuse blew, and the authorities would know the maximum demand and 
how to charge him by the number of fuses which had blown. ‘I'he fuse 
blowing would give а visible signal io the consumer that he was using too 
many hghts. ay 

Мг. А. H. Укавкоок, in reply, said that Mr. Hightield complained 
quite reasonably of the difference in tariffs between various adjoming 
areas of supply. One difficuliy had been pointed out by a subsequent 
speaker, who said that the condition of the undertaking justified that to a 
great extent. That was the case in Marylebone. What they were 
hoping was that during the next few years there would be some co- 
ordination of London's electricity supply. Mr. Hightield had also Inid 
great stress on the importance of getting good prices. They all knew 
that cooking by electricity was much better than cooking by gas, and 
also about the saving in weight of meat, but he was interested to see 
that the gas people were getting an oven to do exactly the same thing, 
and, in fact. were following very closely on the heels of their electrical 
competitors. Не did not чийе agree with Мг. Buckell that new and old 
areas required different tariffs. ‘Phe same class of load was desired in 
both and the tariff should be so designed to encourage that class of load 
required. At Marylebone they did not find that the * other uses " came 
on together, or when the siation peak was оп. They found that 
generally the maximum demand was 60 or 70 per cent. of the watts 
installed ; the percentage in some casos went down to 30, 40 or 50 percent., 
and it was generally in the smallest houses that the ratio of maximum 
demand to watts connected rose above 70 per cent. Не was interested 
to hear that Mr. Buckell had adopted the Norwich system, but he often 
wondered what happened when the assessment went up ог down. Did 
the consumers’ annual charge vary as the assessment varied, or did the 
annual charge remain constant ? Не agreed with Mr. Cridge that all 
units should be metered, otherwise no one knew v hat the consumption 
was, or the price per unit. At Marylebone they found that in the John- 
sireet artisans’ dwellings the price they obtained per unit was practically 
the same thai they would have got. with the maximum demand or (he 
t telephone " system. Mr. Burnand said thai the eflicieney of lamps 
would improve. That was a point. where the Norwich and Detroit 
avstems scored over ovhers, such as the 7 telephone " systom, which 
depended on connected load. 

Мт. Srgannook, replying to the discussion at the previous meeting, 
wondered if Mr. Murray practised in his own area whai he preached. то 
his (the author's) mind и was no greater sin to supply at a low charge 
an electric cooker which was а seven day а week load. used more units 
in summer than in winter. and consequently had a high diversity factor, 
than it was to supply at a low charge an electric motorina factory, which 
only ran 5$ days per week, was used on peak and had practically no 
diversity factor. Most supply managers allowed a great quantity of light- 
ing units, at an exceedingly low load factor, to be used т a factory at 
power rates. Зия was expediency stretched to a far vider limit than he 
was alleged to have stretehed itinhés Paper; bui he did not admit that 
he had stretched it atal. He admitted that it was technically wrong, 
but that it was financially beneficial to the undertaking no one could 
deny, and it was rather late in the day to question the practice. Many 
of the smaller difficulties would be found to disappear in practice. One 
point where the telephone system particularly scored was that a man 
could put just as much or just as httle illumiration in his house as he 
liked (provided he used no cther ariifictal illuminant. chan electricity). 
and he paid for exactly the wattage he wanted, not as in the Detroit 
and Norwich systems, which charged him an arbitrary primary charge 
regardless of his actual installation of lamps. The reason the differential 
tariff was called the ^^ telephone " system was because most of the Mary- 
lebone consumers were telephone subscribers, whatever the position 
might be in other parts of the country, and the name in actual practice 
was found to be exceedingly helpful. Mr. Wilkinson had criticised the 
author's condemnation of limiters, and pointed out that the loss in the 
shunt of the meter was Is. 2d. а year. Meters with shunts, however, 
were not used in Marylebone. He could assure Mr. Wilkinson that there 
was no trouble ая regards the honesty of the consumer. As to what 
would happen when new plant and mains were required, Mr. Wilkinson 
overlooked the fact that out of the £2,000.000 capital about £1.400,000 
would never be increased by any increase in output. As to the difficulty 
that might arise in determining whether lamps were decorative or useful, 
Mr. Wright's remarks implied that he had the ordinary canvassing 
type of person in mind: but the men they employed for this work were 
their district representatives, men who had a thorough commercial and 
engineering training, and had very considerable responsibility in dealing 
with all correspondents in their districts, quoting for all sorts of installa- 
tions for sale, hire, hire-purchase, maintenance and so оп. They carned 
from £200 to £250 per annum, and were not at all of the Singer sewing 
machine type of man at about 302. a week. who was too often considered 
to be quite satisfactory for looking after the sales of electricity of even 
large undertakings. Again, there was no discount off the 1d. units, but 
only otf the annual charge, according to quantity. When they were in 
the position to make a reduction in price, and they were likelv to be in 
that position quite soon, a discount off the Id. units for prompt payments 
was certainly worth consideration.. The fact that the standing charges 
on the "* telephone " system, to Mr. Baker's schools, came out at more 
than the total price he paid under his old agreements indicated the very 
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unremunerative load afforded by school lighting. He (the author) 
claimed to have the right to use expedieney within the four corners of 
the Electric Lighting Acta. He was sorry Mr. Cooper did not agree 
to put the high price units on a differential system in the form of an annual 
or quarterly charge. 1t seemed во much simpler to do во, He really 
thought that Mr. Cooper ought to turn his attention to managing supply 
undertakings, as he had most distinctly а far better grasp of the com- 
mercial requirements of an electrical undertaking than the majority of 
the speakers who criticised the Paper. With reference to Mr. Cooper's 


«question as to the frequency of inspection, they made one official inspec- 


tion annually for the renewal of the annual charge. and they made other 
inspections during the year where thought desirable. Tf the consumer 
changed to metal lamps—/.e., reduced the watts, they reduced the annual 
charge. With regard to Mr. Dyke's remarks as to current limiters, they 
adopted that system in cases where consumers would not agree to the 
70 per cent. assessment, and wanted something lower; but. of course, 
they were only able to employ " other uses " apparatus upto the point 
at which the limiter was set. If à generating station and mains system 
had been put down for a certain purpose—namely, lighting—and if that 
undertaking got a different class of business, such as power, which was 
not thought of when the lighting system was put down, they were 
allowed to charge the additional capital expenditure in connection with 
that power supply against those power consumers, and they were not 
bound to take into consideration the original expenditure on lighting. 
Modern power supply illustrated this. It was applied to Marylebone in 
the following way : He was unable to draw a line at Mareh 31, 1911, and 
say that all the lighting consumers obtained after this date were addi- 
tional business and could be charged at a lower price, because they cost 
less than the original consumers, but he could leave the price for lighting 
as it was to make sure of the standing charges, and offer to supply all 
consumers with electricity for all additional uses to Fehting at a little 
over the additional cost of supplying them; the additional cost. of 
course, including the extra capital expenditure required in addition to 
thy extra working expenses. Mr. Monerietf disagreed wich the opinion 
thaé they would never reach a universal flat rate, and quoted towns where 
the total receipts were in the neighbourhood of 14. per unit. Until 
recently he (the author) had the management of aa undertaking where 
the total receipt: averaged. 14. per unit. bui the prices according to load 
factor and quantity ranged from Id. cs 3d. for all sapplies. and he knew 
perfectly well that the people who were prying $d. would not pay 4d., 
much less Id., and if the people who were paying 34. were charged a td. 
they would be supplied at much under cost. эпе resale would be that 
the long-hour users who were paying а high price would discontinue the 
supply and generate their own, and the 3d. people being charged aia ld. 
vould сапка enormous increases in the lighting peaks. "y he load factor, 
instead of being a high one, would immediately iura into a low one, and 
the result would be that the undercaking could no longer supply ai any- 
thing like an average price of 14. In those towns where it eould be 
applied he could not imagine a more satisfactory tariff than the Norwich 
system, but on the point of freedom of the consumer he could not agree 
with Mr. Long. because in the liiter’s system the consumer had to take 
and piv for an arbitrary standard of illumination, 

Finallv, what was to be gathered from the diseussions ? First, it might 
be taken that a differential rate was to be preferred to a flat rate. Second, 
that little, if any, constructive criticism had been forthcoming. Third, 
if the telephone system was all wrong, no better one had been put for- 
ward, though hinted at, which was valueless. The remarks on the 
Detroit and Norwich systems did not show their superiority. "The 
maximum demand system was not referred to at all. By far the most 
important point was Mr. Moncrieff suggestion as to ап Institution 
Committee оп Tariffs. That might lead eventually to а standard 
method of building residence tariffs. It must be admitted that the 
present position was somewhat chaotic and most unsatisfactory. 


—— - 


ELECTRICAL PROGRESS IN INDIA. ^ 


By the courtesy of Mr. J. W. Mecres, M.L.C.E., M.LE.LE., the 
Electrical Adviser to the Government of India. we are able to give 
the following list of the applications for electricity supply and tram- 
way powers under the Indian Electricity Act, together with particu- 
lars of the progress made in each case. There may, however, hb? 
other applications to some of the local governments, particulars of 
which are not yet aveilable. 

BENGAL PRESIDENCY.—Cadeutta—General electricity supply in ope- 
ration; area of supply 125 square miles, max. load 6.000 kw. Separate 
tramways schome—in operation 30 miles double track. 

Darjeeling—General electricity supply, municipal (water power)—in 
operation. Additional power station in contemplation for power pur- 
poses over a large area, mainly for tea factories. 

Barrack pore—General electricity supply—in operation. 

Howrah—Ceveral electricity supply, suction gas plant—in operation. 
Separate tramways scheme, Diesel engines—in operation. 

Coalfidds District —Power licence granted—not т operation. 

Hooghly River District—Power licence granted and extension cf time 
given—work not begun. 

PROVINCE OF EASTERN BENGAL AND AssaM.—Dacca—Gencral elec- 
tricity supply—in operation. 

UsItepPrRovine ks.—Caien pore—General electricity supply and tram- 
ways—in operation. 
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M ussoorie—General electricity supply and high lift pumping (water 
power), municipal—in operation. 


THe PeNaan.—.bnritsur—General electricity supplyv—licence granted, 

Delhi —General electricity supply and tramways—in operation, 

Simla—General electricity supply and exiensive pumping (water 
power), Municipal—in active progress. ; 

BOMBAY PRESIDENCY.— Bombay—Ceneral electricity supply and tram- 
ways—in operation. Hydro-clectrie long-distance power transmission 
from Lanauli—licence granted. 

Ahmedabad—General supply—licence granted. 

CENTRAL PROovINCES.— Nay pur—Ceneral electricity supply and tram- 
ways—licence granted. 

HYDERABAD, Deccan.—Serundcrahad —Ceneral electricity supply and 
tramvays—licence granted. 

MADRAS PRESIDENCY. — Madras—Ceneral electricity supply—in opera- 
tion, Separate tramways scheme—in operation. 

BERMA. —Rangoow = General electricity supply and tramways-—in 
operation. 

Mandalay—Ceneral electize supply and trimways—in operation. 

During 1911 very little progress wes meds. | Existing undertakings 
are for the most part prosperous, The total plant installed and 
working in the above undertakings amounts to not far short. of 
20,000 kw. for general supply and 03.000 kw. for traction, though in 
consequence of combined plant these figures are only approxim ste. 
The number of consumers is about 8.000. and the consumotion for 
general supply is over 20 million units per annum. The tramways 
are responsible for about 12 million car-miles per annum. and carry 
about 90 million passengers. In addition to these publie undertak- 
ings there are some 300 factories with a plant capacity of nearly 
50.000 kw. and an output of about 20 million units. 

In two native stotes, Mysore and Kashmir, there are large water- 
power projects in operation. That at the Cauvery Falls. supplying 
the Kolar goldfields, has a plant capacity of about. 10,000 kw.. to be 
increased shortly. апа an output believed to be of the order of 650 
million of units. The two Kashmir schemes aggregate some 4.000 kw., 
but they are not fully developed, and their output is not yet very 
great. 

Under the Indian Electricity Act. which came into force (with the 
new rules) in January, 1911, the terms of compulsory purchase have 
been improved. and a bonus, up to 20 per cent. of the `` then value " 
as determined by arbitration, may be added on account of compul- 
sory purchase. In the Bengal coalfields the use of electricity is 
increasing considerably. Several large schemes for supply in bulk 
or for power purposes have been hung up for a long time: but it is 
generally believed that the new law will render the capitalist less shy. 


LEGAL INTELLIGENCE. 


[EE 


Coventry Tramways Arbitration. 


At the Surveyors’ Institution (London) on Monday the Board of Trade 
arbitrator (the Hon. A. Lyttelton) commenced to hear evidence in the 
arbitration proceedings in connection with the purchase of the under- 
taking of the Coventry Electric Tramways Со. by Coventry Corporation. 

Sir А. Cripps, K.C., Mr. С. С. Hutchinson, K.C.. Mr. Eustace Hills, 
and Mr. Tyldesley Jones, appeared for the Coventry Electric Tramways 
Co., and Mr. Balfour Browne, K.C.. and Mr. Clode for the Corporation. 

Sir A. Cripps gave а history of the tramway, and said the ordinary 
term ‘ tramway undertaking " was not to be applied in that case. because 
it was provided by special Act that it was to be taken over on special 
terms, the tramway being situated both within апа without the city. 
The company had a clear case for the purchase of the undertaking on the 
basis of a going concern. The arbitrator would have to consider not 
only the income for the available period in the past but the expectations 
of the future in view of the unique progress whieh had been made in the 
development of the city and Из population. ‘The company asked, on the 
ascertained income, for 30 vears! purchase, and then, as regarded the 
unique increase, for an additional 167 vears purchase. ne figures 
worked out at £163,000 odd, after allowing for an additional capital to 
earn increased income. Adding the value of certain concessions, the 
benefits of which would be derived by the Corporation. the total claim 

‘ате to £500,000. During the decade ended in 1971 the city increased its 
population at a greater ratio than any other place in the census returns, 
so that the prospects of the tramway undertaking for the future were 
very optimistic, and the arbitrator would be asked to take that view into 
consideration in fixing the price to be paid forit as a going concern. ‘The 
lines were converted to electric traction т 1895, and the present claimants 
obtained the necessary authority to purchase as а sticutory company 
from a limited company. The share capital at that date was £112.000, 
with power to borrow £28.000. The 1897 Act authorised. additional 
lines, and further powers were obtained In 1903. ‘Tne esiimated figures 
were substantially agreed to as to the past working. subject to a small 
matter (£00), representing certain charitable donations and subseriptions 
in 1910, and it was a question whether this should be deducted. He 
thought it ought not to be. The ascertained income for 1910 was £12,154, 


but that and other figures would be liable to slight modification. Having 
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regard to the satisfactory way in which the income was secured and the 
probable increase, they arrived at 30 years’ purchase as the proper and 
fair figure. ^ The question of depreciation would be the subject of much 
discussion, It had been estimated that the inerease of profit of 1911 over 
1910 would be about £2,400. and they caleulated a corresponding increase 
in future up to 1915, beyond which they did not calculate any increase, 
but based it on the increase they had at that date. 

Mr. Isaac E. WiNsrow. consulting engineer and managing engineer to 
the company, gave evidence as to ihe character of the works. He 
produced a table of estimates of value and depreciation. He considered 
the undertaking at present was in a perfectly good and sound condition, 
lt possessed all modera appliances ас the date on which they were 
installed. А few years ago they provided an up-to-date generating plant 
and other appliances ; everything was thoroughly efticient and sound in 
every respect, and the underiaking had been thoroughly maintained, 
"ае plant was very ethcieni ги size. He gave evidence as to the length 
of Lfe of varous classes cf rails, &е.; he pointed oui that after seven or 
ien years à car needed either to be ^^ serapped " if neglected. or taken to 
peces and riconsirecited, In ihe latter eveni а car was cfien more 
substaniial thin the criginal "rne timber had perhips been worn out, 
but the ironwork was ая good as ever, and defecis which exisied in the 
original concract саг could. be remedied. "oic was the process the 
company had carred out, and chey had recently started building vheirowa 
Cara. 

Jue ARRITRATOR : F dowi quite see how a ear which has been in work 
10 years can be made a betier car than orginally by recenstract/on of the 
same parts. | 

WirNESS said the ironwork was not worn out. They substitut: d for 
unsound timberstrong timber. and perhaps put in better braces than were 
originally there. "i'he buildings of the company were well built. 

‘Tne ARBITRATOR: Are there any motor buses in Coventry ? 

Witness said ihere were а few started, but they did not Inst very long 
They soon died a natural death. The tramears ran 40,000 more саг. 
miles in 19] than т 1910. He did not think ii would be necessary until 
1913 to increase the car mileage. He recommended an extension of the 
generating plant, however, in view of increased business. ‘he company 
received £150 per annum for inside advertisements, but were not allowed 
to puc any notices outside. His estimate of che total market value of the 
undertaking was £512,395. 

In cross-examination by Mr. Clede, witness sud that was the first 
occasion on which he had valued a tramway underiaking. Не did not 
know of any case in which a tramway had been sold at thirty years’ 
purchase. Не had treated the undertaking as a business which they 
had been building up for some years, and in which they had ilio greaicst 
confidence. He maintained that his estimates and calculations were 
correct, and he put in type-written copies of his estimates and it was 
agred that his cross-exs mination should be continued liter by Mr. Balfour 
Browne when the estimates had been examined. 

Mr. Percy G. Loverrr, auctioncer and estate agent, gave evidence as 
to the development and growth of che city. The population shown at the 
last census, be said, was 107.000. 1n addition, about 1.200 workmen came 
into the city from Birmingham, Warwick. &&., each Monday morning, 
and remained the week, and 6€0 came in daily to work, Nearly all the big 
works and the whole of the places of amusement were situated on one or 
other of the tramway routes. 

Mr. SrEPHEN SELLON, M.LCLE.. said he knew Coventry since 1592. 
and considered the city had developed in recent years in a way most 
beneficial to tramway traffic. He thought the year 1910 gave a fair 
average income. He considered. iramways ene of the best possible 
securities. ranking next to water undertakings. That was the reason 
why he placed the raie of interest ai 35 percent. ai which the revenue of 
the Coventry unceriaking should be capitalised. No motor- bus service 
could effectively compete with che tramway service in Covenury. and there 
was not the slightest reason for anticipating any such competition. 
There was a prospect of increasing prosperity of the Coventry tramways. 
The revenue per car-mile of 8d. was not one of which any manager should 
be proud, and the estimated increase co 10d. in five years was reasonable. 
Witnesse gave his total valuaiion ai £505,022, and showed on anocher 
table a depreciation valuatioa of £30,000. The life of rails was put at 
25 years, which was an average over the whole system. ‘The rails in 
the centre of the town would not necessarily lasi so long as chose outside. 
In Coventry there was every facility for building up the cars, so that at 
what would otherwise be the end of their Ife they were sometimes 
better than the original ears. | 

In cross-examination he admitted that his evidence in the Poole and 
Bournemouth tramway inquiry gave different estimates as to the life of 
certain equipment. but that was in 1894, when they һай not во much 
experience as now. 

In cross-examination, witness admitted that he had included in his 
estimate for advertising on the © outside ^^ of the cars, although in the 
special Act the company were specially. prohibited from putting any 
advertisements outside. His estimaie was £15 per car, and the total was 
£7,883. Mr. Winslow's figure being £9.470. The amount allowed for 
depreciation in oa undertaking depended upon the amount to be 
spent on renewals. Гл some cases it amounted to as much as 14d. or 2d. 
per car-mile, as at Glasgow. 

Sir ALEX. RosE STENNING agreed with the figures given by Mr. Sellon 
as to the amount of the claim, and said that. taking all circumstances into 
consideration, 30 years’ purchase was a fair basis to go upon. 

Mr. Horace Егер PansHALL said he knew the Coventry tramways 
and he had never seen a tramway undertaking in a betier condition. He 
had made an independent examination, and afterwards joined Mr. Sellon 
in a further examination. He agreed with the valuation and other 
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estimates upon which the total of £505,922 was arrived at. The under- 
taking was in such a condition that very little would need to be spent 
upon it to bring it up to a high state of efficiency. He did not consider 
JUd. per car-mileage was suttcient for а place hke Coventry. Не sup- 
ported the eapitalisation at 6 per cent. on the income of 1910. 
‚ Mr. Barrovg BROWNE, addressing the arbitrator for the Corporation, 
contended that the case for the claimants rested on a wrong and exag- 
gerated basis. They had looked upon the value of the undertaking as it 
would be to the seller and not what it might be to the purchaser. Ц was 
to be sold as a going concern, and he asked the arbitrator to say that the 
company was limited by the statutes they hnd, and statutes they might 
get in the future could not be taken into consideration. The rights, 
powers and privileges of the company were limited to their statutory 
powers If they had sufficient capital to go on for 40 years or over, then 
they could calculate, but in view of the fact that their capital powers were 
nearly exhiusied he asked the arbitrator to say they had come to the end 
of their tether, speaking from a statutory point of view. He did not 
think they had an absolute monopoly in the tramways. 

Tne Corporation's ease was continued yesterday, and the proceedings 
were noi сопс а when we went to press, | 


Alleged Damage т Transit. 


In the City of London Court оп Friday, before Mr. Registrar Wild, 
Messrs. W. & В. Jacobs sued Messrs. E. Newbold & Co., electrical 
engineers, for 175. 6d. for electrical goods supplied. 

Plaintitfs solicitor said that defendants had sent a cheque for 153. 2d. 
making a deduction. of 2s. 4d. for damaged goods broken in transit, 
but he considered defendants should have counter-claimed for that 
amount. ‘Where was a notice on plaintiffs! invoices to ihe effect ` that 
all goods being properly packed they took no responsibility for breakages 
in transit; all claims were to be made to the carriers.” | 

Mr. NEWBoLD said that upon the arrival of the goods the case was 
found to be in perfect order. The glass goods inside had evidently been 
broken before they were packed. He telephoned to plaintiffs about 
the matter at the time. Plaintiffs’ traveller, when taking the order, had 
guaranteed sound delivery. The Registrar thought that the onus was 
upon plaintiffs to show that the goods were all right before they were 
packed. Plaintiffs’ witness said that the packer in question could not 
be called as he was out of the country. Eventually judgment waa 
entered for defendants, with costa, 


The Telephone Transfer. 


On Wednesday before the Railway and Canal Commission Mr. Justice 
А. 1. Lawrence, Hon. А. E. Gathorne-Hardy and Sir James Woodhouse 
heard an application of the National Telephone Co. that a date should 
be fixed for the hearing of the arbitration as to the value of the effects 
on which the parces could not agree. 

Sir Alfred Cripps, K.C and Mr. H. H. Саше appeared for the company. 
the Attorney-General (Ste Rufus Isaacs, KEC) the Solicitor-General (Sir 
John Simon, К.С.) and Mr. Branson for the Post Office. 

Sir ALFRED CRIPPS said the first question he had to raise was the date 
of the hearing of the arbitration on subjects not agreed upon by the parties. 
"һе undertaking of the National Telephone Со. had been passed over to 
the Post Office from the beginning of this vear, and he was anxious that 
the valuation and arbitration should take place as speedily as possible. 
He had thought at first that it might be possible to take the hearing as 
early as Marel, but perhaps that would be too soon, so he suggested 
that the Court should appoint the first Monday of the next sittings after 
Easter, which he thought would be a convenient time. | 

The ATTORNEY-GENERAL thought it was premature to fix the date at 
preseut. By the agreement the Post Office hid come under certain terms 
of payment. which made it essential that a settlement should be come to 
as «oon as possible, so that they might know what they had to pay. 
At the same time they were dealing with very huge sums, and it was 
essential that they should know the particulars before coming into Court, 
so that they might narrow the issues as far as possible and save a great 
deal of time. Much of the work could be done out of Court as soon as 
they had arrived at the real issues between them. He suggested that it 
would be better for the present not to fix a date. He did not think it 
would be possible to deal with the case immediately after Easter. But 
everything depended on the way in which the case was presented to the 
Post Office. "rhe inventory had. been completed, or just about com- 
pleted, and his friends would know what it was that they were claiming 
from the Post Office ая payment for the plant and undertaking handed 
over. What he wanted to know in particular was the age of the plant, 
beeause under the terms on which the Post Office had to make payment, 
depreciation was an important element. and the plant taken over would 
have to be assessed at a value dependent on the age and life of the plant. 
The only point is the plant on which we cannot. come to an agreement. 
There may be questions which would be Jeft open to the Court. parti- 
cularly questions of opinion such as the amount to be allowed for depre- 
ciation, but he hoped in many of these they should be able to agree. 

Sir ALFRED CRIPPS said that what were known as grouping of class and 
variety of class were already known between them, and he would supply 
anv other information they wanted upon those points. It was not a 
question of valuation but of the agreed inventory which had been ar- 
ranged between them. With regard to the question of the age of the 
plant he thought all the information was already in the possession of the 
Post Office. As regarded groups, age, &c., if there was any information 
the Post Office wanted they could have № to-morrow if they wished. 
A further question that would arise later would be that of the company's 
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tables and the Post Office tables as regarded valuation, but he was willing 
to exchange that information at any time. Outside formal documents 
he was willing to give his friend every assistance in real substantial 
matters. 

Sir JAMES WoopHouse asked how long the hearing was likely to last. 

The ATTORNEY-GENERAL said it would be impossible to say until they 
knew how they stood. 

Ultimately, it was decided that ав the Court would be sitting on March 
18 the application should be adjourned until Mareh 25, and meanwhile 
the company would deliver a formal application and particulars to the 
Post Office and the Attorney-General would consider whether he could 
agree to exchange figures as to value over which the parties were not 
agreed, я 


Jackson v. Western Electric Co. 


In the Manchester County Court on Tuesday John Jackson claimed £42 
(balance of salary under a three months! agreement) from the Western 
Electric Co. 

Mr. M'Crgany (for plaintiff) said that т September last plintiff 
attended aia Deansgate hotel in answer to an advertisement fora foreman 
toolmaker, and 60 or 70 other men attended at the same time in answer to 
another advertisement. Plaintiff was engaged, at £4 a week. with three 
months’ trial, an agreement being signed hy himself and by defendants’ 
agent (Мг. E. T. Cooper) Subsequently Mr. Cooper received instructions 
from the works to take only the plaintiff and six of the other 20 men he 
had engaged. fn answer to a question as to whether there маза strike on 
at the works, Mr. Cooper replied that there was not—that the men were 
wanted because of an extension of the premises. On getting to Woolwich 
plaintiff and the other men found there had either bee va strike oy one was 
imminent. The newcomers were boycotted by the older hands, and four 
days later the six men were dismissed and sent back to Manchester. А 
day later plaintiff was told his services were no longer required, and when 
he drew attention to his three months! agreement he was told chat һе 
did not go quietly he would be put out. He accepted €10 as wages due to 
date, signed a receipt to that effect, and intimated thu he would sue the 
firm for the remaining £42. 

PLAINTIFF gave evidence in support of these statements, and asserted 
that since he had signed the receipt the words " and one week in lien of 
notice " had been added to it. At no time did he accept the £10 in full 
settlement of his claim. 

The defence was that plaintiff proved incompetent for che work assigned 
to him, that Mr. Cooper was unauthorised to make the agreement for three 
months, and that the receipt was one for à complete settlement. 

Judge MELLOR, K.C., said he accepted the evidence for pliintiff, and 
commented on the admission by several superior officials ihat they had 
not asked to see the agreement. made by Cooper before getting rid of 
plaintiff. Although he heard many astonishing things in that Court, ie 
was ridiculous to ask him to helieve that a foreman in the posiuon of 
plaintiff would accept £10 in full settlement " of a chim of £52 when he 
had no other employment in view. Judgment was then entered for 
plaintiff for $42 and costs, 


Jas. Howden & Co. v. Powell Duffryn Steam Coal Co. 


At Edinburgh on the 17th inst. Lord Hunter gave judgmeni in this 
action for the recovery of the balance of the price of ceritain electric plant 
erected by pursners at defenders’ electric power station at Aberaman, 
South Wales. Tae first contract was dated July 6. 1907 ; the second 
contract, which was substantially а duplicate of the first. was dated 
Feb. 23, 1909. [n each сазе the plant to be so supplied and erected 
by pursuers consisted of a turbine, alternator and exciter, surface 
condenser and atmospheric valve. The plant under the first contract was 
delivered by Dec. 26, 1907, and it was ereeced in January, 1908, and an 
official test took place on March 1, 1908. Under the second contract 
the machinery was delivered in the course of 1909. The engineer under 
the contracts rejected the turbine under the first contract on Aug. 12, 
1909, and the turbine under the second contract on March 15, 19. 
Pursuers said that the turbines so rejected conformed to the contract and 
that the engincer was not justified in rejecting them. 

The LORD ORDINARY pronounced an interlocutor sisting procedure in 
order that the matters in dispute may be settled by arbitration in terms 
of the contract between the parties, and reserved all questions of ex penses. 
In the course of his opinion his Lordship said defenders argued that he 
should sustain their plea of forum non conveniens and dismiss the action. 
They did not dispute the jurisdiction of the Scots Courts, but founded 
upon the cireumstance that the jurisdiction was only constituted. by 
arrestment in Scotland of property belonging to them. They said that 
the contract should be interpreted by English law. and that it would be 
more convenient for them to have the dispute settled in England. On the 
other hand, pursuers contended that as the Scots Courts were seized of the 
cause and had jurisdiction, no adequate reason had been given for sustain- 
ing that plea. They also contended that although ihe contract was 
executed in England and was expressed in familiar English language, 
no relevant averment of English law being different from Scots law, so 
far as the interpretion of such a mercantile contract between an English- 
man and a Scotsman was concerned, had been made, and that as the place 
of fultilment of the contract was Wales, it was at least doubtful whether 
London would not be as inconvenient as Edinburgh for a number of the 
witnesses who would require to be examined. His Lordship sustained 
pursuers’ view and repelled the plea ; and he also came to the conclusion 
that the action should be sisted in order that the matters in dispute 


might be settled by arbitration. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


Ee 


BRITISH NOTES. 


Alloa.~-An offi. ial inspection of the new electricity works. took 
place on Tuesday. | | | 

Hitherto electric current has been purchased in bulk from the British 
Electric Plant Co., but an amicable arrangement was arrived at between 
the company and the Couacil whereby the latter took over the generation 
as well as the distribution of the current. ‘The generating plant at the 
new works include three gas engines and three d.c. Чупатоз. At the 
close of the inspection Provost. Ducanson entertained the company at 
lunch. ‘The resident electrical engineer is Mr. W. Tulloch. 


Assisted Wiring.—Last week the Brighton Lighting Committee 
recommended the Council to approve а scheme of assisted wiring 
prepared by the engineer and manger of tlie. Electricity Supply 
dept. (Mr. John Christie). The wiring work would be Чопо by con- 
tractors and the tenant would pay for the work and fittings by 
instalments. After discussion, the matter was referred back, as the 
majority of the members thought there was too much risk involved 
in the scheme. 


Bath.—The Surveying Committee have approved of the sub- 
stitution of electric for gas lamos in a number of thoroughfares, and 
the erection of 23 electric lamps from Broughem Heyes to the New 
Victoria Park. | 


Belfast.—The Tremwavs Committco have adjourned the further 
consideration of Mr. A. Nance's report сб to the revision of fares and 
staves, Ке. 

The town solicitor (Mr. J. McCormick) edvises that a revision of 
fares can only take place at the end of cach financial year. 

The Law Committee have instructed the town solicitor to take steps 
to have the second award of the erbitrator (Mr. L. L. Macassey) in the 
Cavehill Tramway Arbitration set aside. 


Bolton.— At the last mecting of the Electricity Committee the 
borough electrica] engineer. Mr. А. А. Dav. reported that additional 
plant. would be necessary to cope with next winter's demand and 
recommended the provision of a battery 2nd booster for the Spa-road 
station. "This was agreed to, and tenders for the plant were referred 
to the chairman and vice-chairman for report. | 


The Lancashire Electric Power Со. was granted permission to 
supply power to Victoria Colliery, Deane. 


Callender’s Hospital and Distress Fund.—-The ninth annual report 
and accounts of this fund. which exists for the benefit of the cem- 
ployés at the Belvedere Works of Callender’s Cable and Construction 
Co., were adopted at the general meeting on Saturdey, Mr. T. О, 
Callender presiding. 

During the year 272 out- and 20 in. patient hospital letters were issucd, 
compared with 282 and 21 in the previous year. livers for special home 
nuramg were granied in three cases, one being of six monihs! duration. 
42 patients were supplied with surgical appliances at a cost of £7. 14s. 10d., 
and in addition 14 Surgical Aid Society letters were given, six adults and 
six children were sent to convalescent homes and. spectacles were supplied 
jn 80 cases (costing £9. Is. 3d.) : 33 gratuities were given to members in 
distress (total £34. ]4s. 6d.). Penny weekly subscriptions amounted {о 
£919. Os. Gd. (against £199. 9s. Rd.) the following donations were re- 
ceived : £50 by company, five guineas by Mr. T. О. Callender and two 
guineas each by Sir Fortescue Flannery and Messrs. H. Drake, С. H. 
McEuen, А. R. Kibblewhite, J. №. Pollock, J. Varley and F. Walker. 
15 annual awards were made to hospitals, varying from £52. 10s. (to Guys 
Hospital), and £2. 2s. (to Erith and St. Paul's, Northumberland Heath, 
Provident Nursing Associations), Total £218. 4s. (against £193. 12s.). 


Chester.—On Wednesday the Council finally approved of the 
scheme of the city electrical engineer (Mr. 5. E. Britton) for utilising 
the water power of the river Dee in the generation of electrical energy, 
and it was decided to borrow £13,00 for the erection of works on the 
site of the old Dee Mill. 

Ala. В. €. Davies explained that it was proposed to put down three 
water turbines and three electrical generators. It was estimated that 
1.500.000 units would he generated, and that the income from the sale of 
electricity would be 22.000 a year, yielding a surplus cf about £3,000. 
Тһе Electricity Committee would thus be able to repay the capital in- 
volved in 44 years. 

Мг. Н. F. Brows complained that if the scheme would at times draw 


qm сознае 


the water Ĝin, below the level of the weir, occasions would then arise 
when, with existing arrangeme ats, it would not be possible to maintain 
the water supply of the city. 


expenditure by the Waterworks Со. (probably £10,000), and that would 
have to be added to the scheme. LM 


Fatality.— At the Silverwood pit of the Dalton Main Collieries on 
Satu day last a labourer named Wm. Lee, of Eastwood. was killed, 

Deceased was employed at the coke ovens, and about 7 p.m. he was 
seen at one end of the shed standing on an iron fence near to which three 
electrie cables were affixed to che v all. : 
on a fellow workman switching off the current deceased fell, apparently 
dead. Artificial respiration was tried without suecess. It is supposed 
that Lee had slipped, and that in trying co save himself put his hands on 
the live wires. | "ost 


Festivities. — On Monday tho first section of Hull Corporation's tram- 
waymen and their wives hed their ennuel tes, concert and dance. 
The company numbered 500, and included Ald. Robson, J.P., chair- 
man of the Tramways Committee, Mr. W. J. MeCombe (tramways 
m апарег) and Mrs. McCombe, Мг. J. Wilkinson (tramweys electrical 
engineer), &c. The musical programme was a good опе, and the 
perfor mances of the tramways band were much appreciated. 


Hammersmith (London).— At a specie! meeting last week the 
Council adopted a proposal to supply electrical energy to Osram 
Lam,» Works (Ltd.) end Robertson Electric Lamps (Ltd.) at 0.84. 
per unit under a four years’ agreement from Ist inst., the minimum 
payment to be £2.500 per annum. The Committee's report stated 
that they had been in communication for some time past with the 
companies who had suggested thet the supply to their respecive 
premises at Brook Green should be ресей upon the same besis, and 
the proposed new agreement would effect this. 


Holy head.— After Merch 31 ell private consumers are to be charged 
414. instead of 5d. per unit for electric current, and the charge for 
public lighting is to be increased to 414. per unit. 


Hornsey.—A special rate of 3d. per unit is to be charged to 
hospitals in the borough supported by voluntary contributions, pro- 
vided the buildings are entirely lighted by clectricity. 


Inquest.—In the Hamilton Sheriff Court on Wednesdey Sheriff 
Hay Sheanan and a jury inquired into the cireumstances attending 
the death of John Kelly. miner, who was killed in No. 1 Bardykes 
Colliery (belonging to the Summerlee Iron & Coal Co. on Dec. 21 last). 

James Davidson, colliery tireman, cxplained that on the night of the 
accident he was in the humph coal seam of the colliery. He was assisting 
deceased and some others to shife the position of a bar coal-cutting 
machine. When the machine had reached the place where it was in- 
tended to be located it was parily lifted off the bogie. The current was 
then immediately switched on, the idea being that the machine by its own 
force would get entirely clear of the bogie and land on the pavement as 
was desired. At that particular part of the workinga water was con- 
stantly dropping from the roof on to the machine and when the latter was 
made entirely free from the bogie ii completely ©“ loaded ир.” All the 
men felt two distinet shocks, the second being worse than the first, and 
deceased was instantaneously killed. 

David Macgregor, who operated the coal-cutter, thought that it was ihe 
water dropping on the machine which caused it to get " loaded up.” 
Deceased was about two feet from the machine when he got the fatal 
shock. That showed that а large porüon of the pavement surrounding 
the coal-cutter had become live with electricity. Не gave it as his opinion 
that the water had conducted the current from the machine to the pave- 
ment. He was positive that he serewed up the pinat the plug properly. 

Thomas Black, the electrical engineer ai the colliery, said he examined 
the coal-cutter on the day following the accident. Не found everything 
about the machine in order. ‘he machine was sitiing in water, and. if 
there was a leak the current would travel through water, the latier being 
a good conductor. Moreover, if deceased was in a state of perspiration 
he would be a good subject for receiving a shock. 

Electric current was supplied ai the colliery on the three-phase system, 
and the voltage at the point of the accident 500 volts. Double armoured 
cables were laid from the generaior at the surface to the face. The 
earthing system was through armouring to the earth plate at the surface. 
In ordinary circumstances any leakage occurring in any part of the 
machine should go back to earth. In that case it did not do во, and he 
could find no explanation accounting for the cause. The only defect he 
had found about the earth connection was that the earth pin was some- 
what bent. That prevented it from being screwed in fully. Не could not 
admit there was anything wrong with the plug connection, but he believed 
the presence of water and the fact that tho earch pin had been bent were 
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'l'ne scheme would necessitate heavy ` 


Nothing wrong was noticed, but. 
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imporcint factersin causing the accident. He was foreed to the admission 
that the fact that there was an earthplate on the surface was, in that 
instance. no remedy. 

Samuel Agnew, manager at the colliery, said that in lus opinion the pra 
at the plug connection was not screwed in as tightly asit might hive been, 
At the same time there was a good local earth at the point of the accident, 
and it ought to have taken the current away. The earth wire from the 
machine to the surface was in order, and, even supposing the plug was not 
sufficiently screwed up. the leakage should have been taken off. 

‘The jury, acting on the suggestion of the Sheriff, returned а formal 
verdict. | CE А 

Kingston-on-Thames.—-On Monday the Council had before them a 
lengthy report hy the borough electrical engineer (Mr. J. E. Ixdlgcome) 
in regard to the extension of the generating plant at the electricity 
works so аз to provide for next winter's load. 

' n7 Council were recommended to adopt Mr. Edgeome’s proposals and 
to apply to the Local Government Board for sanction to borrow £13.500 
for providing additional machinery at the electricity works, switchboard 
extensions, &c., and th's recommendation was adopted by the Council 
after discussion. | : | / 

In his report Mr. Edg'ome stiied thit the result of very complete 
investigations by him contirmed him in his opinion that the Diesel typ2 of 
engine was best suited to the requirements of the Council. In order to 
take full advaniage of the saving in cost of generation by Diesel engines 
it would be necessary to shut down the steam plant for as long a period as 
possible, and, therefore, he advised the installation of two sets of compara 
tively small size. instead of one set of from 500 to 550 kw. 

Lecture.— By the courtesy of the Liverpool University authorities 
and Prof. Merchant, members of the Engineering Society attached to 
the Autom^tie Telephone Mfg. Co. were present on Frid2v evening at 
an interesting invitetion lecture оп “ The Generation and Transmis- 
sion of Electrical Energy." 
the m»ctiro was well attended. Prof. Merchant showed w most in- 
teresting series of slides depicting hydro-electric installetions in 
America and elsewhere, and further illustrated his lecture with some 
experiments demonstrating fundamental electrical principles. 

р L.B. & S.C. Railway Electrification.—Sydenham residents recently 
petitioned the directors of the London, Brighton & South Coast 
Reilwey Co. for certain improvements in the service, and for the clec- 


trification of the lino between the Crystal Palace end London Bridge: 


In reply, the secret wry of the company states that with. regard to the 
proposal that electrical working should be extended in the direction of 
Sydenhiun, he was insiructed to say that the gencral question of elec- 
trical extension in the suburban area served by the company's railways 

vas engaging the close attencion of the board at present. and he had to 


assure the memorialists that the imporiaat disce in which they were | 


Interested cerciinly would not be forgotten. He was to point out, how- 
ever, that beneficial as electrical work migat be, the cost of iis installation 
was substantial, and the memorialists must be as well aware as are the 
directors that the present was hy no means a favourable time т which 
to embark upon an enterprise involving capit id expenditure. 

London County Council.—On Tuesday consent was given to Ber- 
mondsey Council borrowing 2,782, and to St. Marylebone Council 
borrowing £2.650 for electricity purposes. | 

Rails.—Tne Highways Committee recommended. an expenditure on 
capital accounc of £30,000 and of £13,500 for the supply of rails т connec- 
tion with the construction or reconsiruction of further pordons of the 
Council tramways during 1912.13.— 4d journed. 

Southqute-road — New. North-road Ттатигау.—Ап estimaic of £5,150 for 
the construction of authorised tramways in a new screec between South- 
gate-road and New North-road was also adjourned. 

Womemn'sCara.—Yo prevent the intrusion of men into iramcars which are 
to be specially reserved for women, the Council ar» recommended to adopt 
the following by-law :—** No male person shall, unless duly authored 
hy the London County Council. mount or aviempe to mount any tramear 
witch is run and reserved by the London County Council upon its tram. 
ways for female persons only, and on which a notice to ihai effect is con. 
gpicuously exhibited.” 

North Berwick.—Steps are being taken for the erection of elec- 
tricity supply works, and Messra Crompton are forming a local 


company to carry out the schem>. 

Norwich.—At the recnet meetin« of the Council the chsirman of 
the Electricity Committee (Ald. Wild) referred to the coal crisis and 
assured members of the Council that the Committee were making 
every provision they could to meet eny difficulty that might arise 
through scarcity in the supply of coal. Personally. he could hardly 
believe that the extreme necessity would arise, but he could say con- 
fidently that. whatever happened, the Committce would leave no 
stone unturned to carry on the business without any detriment to the 
undertaking or any undue inconvenience to its customers. 

Poplar (London).—4A loan of £3,965 is to be taken up from the 
London County Council, £3,148 for mains and £817 for plant. 

It has been decided to grant increases of salary to the following 
officials in the clectricity department : —W. Innes, assistant enginecr, 


£265, increased to £277. 108. per annum ; E. В. Ingram, mains superin- 
tendent, £185 to £197. 10s. per annum; W. Н. Cruickshank, station 


suporintendent, £198 to £200 per annum. 


In spite of the inclemency of the weather - 
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Port Glasgow.- -The Council, who are considering the question of 
electricity supply. have instructed Messrs. D. and А. H. Morton to 
report fully as to the cost of erecting electricity works, 


- 


' Presentations.~ At а smoking concert. held at the Rawson Hotel. 


Bradford, on Friday last, à presentation, was made оп Бей of the 


staff and employes of Bradford Corporation Electricity Department 
to Mn H: ж. Ellis. on the occasion of his vacating the post of deputy 
city electrical engineer and monager іп Bradford to take up the 
position of bough electrical engineer at South Shields. kn me kine 
the presentation. which consisted of а solid silver cigarette-box, 
cigarette case and a mitehbox, Mr. T. Roles. city electrical engineer. 
paid a tribute to the able manner in which Мг. Ellis had carried out 
his duties in. Bradford, end wished him every suecess in his new 
sphere of labour. Ald. G. Н. Robinson, chairm?n of the Electricity 
Committee, also expressed, on behalf of the committee, their appro- 
ciation of Mr. Ellis's services. 

Yhe following members of the staff, representing the varous depart- 
ments, also testified to the good feeling which had always existed bei ween 
them and Mr. Ellis, and to his never failing courtesy cowards them on all 
occasions: Мг. J. H. Sehnauber, deputy engineer; Мг. J. Fairbairn, 
deputy works superintendent ; Mr. €. В. Brown, generating engineer ; 
Mr. J. Е. Albrow and Mr. С. A. Gillin, mains department ; and Mr. С. В. 
Holdsworth, secretary. Mr. Roles made apologies for the absence of 
Councillor Jas. Hustler, deputy chairman of the commitive. v ho had а 


prior engigement, also for Mr. Wm. Jones, works superintendent, who | 


was away recaperating after а long illness, and for Mr. С. E. -All«opp. 
consumera superintendent. 

The opportunity was also taken by Mr. Радуе, electrical eng noer to th 
Bradford Dyers’ Association, to hand to Mr. Ellis, on behalf of the stafi 
of his department. а pair of silver vases, as à mark of che esteem in which 
Mr. Ellis was held by them. 

Mr. Els, in acknowledging the presents, ex pressed h's appreciation of 
the kindness and assistance h^ had received at the hands of all he had 
come 1n contis with dur.ng hs five years’ association with the Bracford 


ebetrieity depirtment. 


Mr. А. Н. Burbidge. of Kilmernock., who wes recently appointed 
tramways meneger in Mandalay, hes been prevented with г ehron»- 
meter hy m'iabers of the Kilmamock Council ond with a Kode by 
the staff of tu» clectricity and tramwe г deparime its 


7 Private Bi'l Legislation.— The cxeminers of Privete Bill: in dh 
House of Commons have found that the following Bill: heave ecm- 
plied with the standing orders :— | 

Hove Corporation. Rail-less Traction, Metropolitan. Railway, North 
Ormesby, Зри Bank, Normanby and Grangetown Rail-less Traction, 
Great Eastem Railway, Metropolitan Dinaict Railway, Canvey Deep- 
Water Wharfand Railway, West Ham (Corporation, Brighton) District 
Tramways and Metropolitan Electric Tramways, 

Ја the Metropolican Railway. Bill power is sought to widen the line for 
over 3 miles between Kingsburv—-Neasden and Finclilev-road. siacons, 
to construct half à mile of new line, commencing with the Hammersmith 
& City Railway, near Latimer-road, and terminating with the railway 
authorised by the Great Western Railway Act, 1805. The Bill also pro- 
poses to empower the Company and the Great Central Joint Commitee 
to construct a line beiween Rickmansworth and Watford, a distance of 
over 21 miles ; to construct a subway under the Euston-road, connecting 
the King's Cross Station of the London Electric Railway Со, wich the 
subway which connects the King’s Cross stations of the Company and the 
G. N. Railway Co. 

In the Bill which proposes to incorporate the Brighton District Tram- 
ways Co. to acquire the existing tramways of the British Electric Traction 
Co. between Hove and Shoreham, the capital of the company is fixed at 
£75,000, of which one-half may be issued as 6 per cent. preference shares. 
The borrowing powers are not to exceed £25,000, but the issue of deben- 
ture stock is prohibited. The first directors are Mr. Geo. Balfour, Mr. 
A. H. Beatty, and three persons to be nominated by them. 

The Metropolitan District Railway Bill confers powers for widening 
the Wimbledon and Fulham Railways of the L. & S.W. Co., for the coa. 
struction of two additional roads (4 miles long) between Wimbledon and 
East Putney, which are to be set apart for the exclusive use of the e:m- 
pany, thus permitting the latter to run through electrical trains at short v 
intervals than at present. It is proposed also to enlarge the ( haring 
Cross Station. <A capital expenditure of £244,565 is contemplated. Th» 
Bill also provides for the constitution of a joint committee, consisting of 
two representatives each of the District and London Electric Railway 
Companies, for controlling the Lots-road Power House, and for supplying 
the North Metropolitan. Electric Supply and the Richmond (Surrey) 
Electric Light & Power Companies, &е. The Bill also. provides. that 
the Company shall be under no obligation to accept luggage of greater 
weight than 28 lbs. from any one passenger. 


Rawstenstall.—The Board of Trade have sanctioned the borrowing 


_of £4,668 to meet excess expenditure in the electrical equipment of 


the tramway undertaking and the purcha*e of cars. 


Stepney (London).—Application has been mede to the London 
County Council for sanction to а loan of £2,500 for electricity meters. 
Some time ago the L.C.C. requested. Council to provide six electricity 
testing stations, but the County Council have now expressed themselves 
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satisfied if recording meters are fixed at the Limehouse and Whitechaple 
stations and Wapping sub-station with arrangéments to connect them 
with six or more feeding points in the district. In connection with this 
the Electricity Committee have placed an order with Messrs. Elliott Bros. 
for six recording ammeters. 

Strike.—On Monday some of the winders. electricians and wiremen 
in the Glasgow shops of certain members of the Electrical Contrac- 
tors’ Association went out on strike. The men demand 34. per hour 
increase. About 150 men are out. 


Telephone Communication with Coastguard Stations, &¢e.—-In thc 
report of the Committee of the Liverpool Underwriters Association 
for 1911 it is stated that an arrangement has recently been made with 
the Board of Trade and the Treasury to erect 63 huts. equipped with 
telephonie communication, for the more effective watching of the 
coasts, so as to render speedy assistance in the event of shipping 
casualties, 


Tramways and Light Railways.—The ennual return of the Railway 
Department of the Board of Trade. showing the capital. length ot 
line opened. receipts. &c.. of the tramways and light railways of 
the United Kingdom for the year 1910-11 has been issued. 

Since 1878 the route lengths of line open for traffic in the United 
Kingdom has increased from 269 miles to 2.597 miles, the capital expen- 
diture from £4,207,350 to £75,672,826, the number of passengers carried 
from. 146,000,000 to 2,907,000,000, and the net receipts from £230,956 
to £5,276,060. The number of passengers carried in 1910-11 was equal 
to about 64 times the population of the United Kingdom. Out of a total 
of 1.744 miles of line owned by Jocal authorities, 1,530 miles were worked 
by those authorities, or by other local authorities leasing from them, 
and the remaining 214 miles by leasing companies. Last vear the route 
mileage open of electric lines was 2.467 miles out of 2,597, the remainder 
being 5 per cent. of the total length of line. Of the 296 undertakings, 
174 belonged to local authorities and 122 to companies or other parties. 
The net receipts of local authorities who work tramway undertakings 
belonging to them or leased. from other local authorities amounted to 
#3.849.350 for the vear, and they applied £1,178,795 towards reduction of 
tramway debt and £370,435 in relief of rates, carrying £888,639 to reserve 
and renewal funds. The figures of five local authorities and seven com- 
panies show an excess of working expenditure over gross receipts. With 
regard to the appropriations for interest or dividend, &c., the return 
shows that in 28 cases it was necessary to seek aid from rates to тес 


some part of the charges for the vear (including interest and redemption | 


of debt) The total amount thus obtained was £068,055. Although 
there is a small increase in the rate of capital expenditure per mile of 
route open, an increase in the number of passengers carried per route 
mile and per car-mile, coupled with a decrease in ratio of working expen- 
diture to gross receipts, improves net receipts to such an extent as to 
afford a better percentage on capital outlay than was shown in 1909-10., 
The total gross receipts of the tramways and light railways was £13,777,001 
including £13,197,394 from passengers, £61,586 from parcels апа mails. 
£13,992 from animals, goods and minerals. The total working expen- 
diture came to £8,500.941, including £3,600,302 for traffic expenses, 
£1,778,767 cost of power, £188,242 compensation for personal injury or 
accident insurance, £481,800 rates and taxes, and (under general repairs 
and maintenance) £658,194 for permanent way and £048,464 for cars and 
other rolling stock. The appropriations comprised £1.962,118 for 
interest or dividend, £1,203,695 repayment of debt or sinking fund, and 
£1,139,458 reserve (including depreciation) and renewal fund. The per- 
centage of net receipts to capital outlay was 6-97, against 6-69, and the 
percentage of working expense to gross receipts was 61-70, against 62-18. 


Trunk Telephone Charges.—In yesterday's '* Daily Mail" a cor- 
respondent calls attention to an extraordinary rule of the Post Office, 
whereby telephone users may be called upon to pay for telephone 
trunk calls they never receive. 

The correspondent (Mr. Bishop) states that on Monday. afternoon he 
had to telephone from Windsor Post Office to London. He gave in his 
call to the clerk behind the counterin the usual vay, not being then asked 
for payment, and waited. While waiting a woman entered the only tele- 
phone cabinet in the office to take a local call and used the telephone for 
some minutes. When she had finished he was informed by the counter 
clerk that his London call had come through during the use of the tele. 
phone for the local call. Tne clerk explained that " the exchange opera. 
tor could not eut off the local call, and your call was lost. Will vou have 
another call to London ? " adding that Mr. Bishop must pay for the lost 
eall. The correspondent адак: © L was helpless and had to pay. although 
under strong protest, for it was essential I should speak to London. The 
amount involved was small. yet I imagine the same cireumstances could 
arse with a long-distance and more expensive trunk cah. But. the 
principle is indefensible.” 

Workhouse Lighting.— Mansfield Guardians have appointed a 
committee to confer with the Corporation in regard to the electric 
lighting of the workhouse. 


Concert.—The first annual concert of the staff of the Foster Engi- 
neering Со. took place on the 16th inst. 

The members of the staff and guests numbered over 150, and among 
those present were Mr. M. V. Ely (who occupied the chair). Mrs. Ely, Mr. 
Grote, Mr. E. Dobson and Mr. Lazenby, Mr. S. H. Cowen (secretary), Мг. 
Hill, Mr. Delfosse (works superintendent), Mr. Gwyn (superintendent оў 
lamp works), Mr. Scott (head of laboratory), &e. The various items in 
the programme were cleverly produced, and a pleasant evening was spent. 


COLONIAL AND FOREIGN NOTES. 


Argentina.—The ** Review апа the River Plate ” states that the 
Anglo-Argentine Tramway Co. has applied to Buenos Ayres Muni- 
cipality for a certificate to the effect that it has to import 300 motor 
and 350 trailer cars for increased service requirements, so as to enable 
the cars to be imported duty frec. 

Buenos Aires Municipality has signed a new contract with the Com. 
pina Alemana Тгапза алиса de Electricidad for publie lighting. The 
companies to insial. during the next three years all the are lamps that 
may be required (estimated at 4,060) at their own expense, and supply 
current during 15 years at 41 cents (gold) per unit, the changing of 
carbons, cleamng of lamps, &с., being an extra charge to the municipality, 

Australasia.—We stated recently that Messrs. Merz & McLellan 
had been requested to prepare alternative specifications for the con- 
version of the Melbourne suburban reilways to electric traction on 
the alterneting-current and direct-current systems. 

Ti is now reported that the Premier of Victoria, in replying recently 
to questions in the Legislative Assembly, stated that an officer of the 
railway depirenent (Mr. Stone) was going to Europe to satisfy himself 
with regard to the two 3ysiems, and the specifications which Ме. Merz was 
to prepare. 

Speaking to а deputaden from the country concerning railway com- 
munication, Mr. Billson, Minister of Railways. stated that when the 
Government spoke of the elecéritication of railways they did not mean 
the electrification of suburban lines alone. hey would consider the 
electrification of the lines at as early a date as possible as far as Geelong, 
perhaps as far as Ballarat, Seymour and Queenscelitf, and electrifieation 
would also have to be considered in connection with country railway lines 
where a heavy steam service was impracticable. 

wae Melbourne 7 Age | states that the works in connection with the 
establishment of the Australian Federal capital will include the erection 
of a 600 kw. power plant at Molonglo River for generating power for 
brick works, dam construction and tunnelling, and for supplying маст 
and Pehting for the workmen's camps. ‘Une amended estimates for the 
various works provide for £2,000 for the power plant : £140,000 for rising 
main and pumping stations ; and £25.000 for a railway to Queanbeyan. 

Austria-Hungary.— The Municipal Council of Pees (Hungery) heve 
decided to invite tenders for the erection of electricity works. 


Bulgaria.— Amongst credits for harbour works provided for in à 
Bill promoted by the Government are fr.500.000 (820.000); for 
electric light and power works at Bourgas гла fr.250,000 (£10,000) 
for electricity supply at Verne. 

Canada.— The Toronto Power Co. propose to spend $3.000.000 on 
extensions of their generating plant at Niagara. It is intended to 
put in four 8.500 kw. units in addition to the three being erected. 
bringing the capacity of the generating plant to 125.000 n.r. The 
new 85,000-volt transmission line will be also erected from Nigra 
to Toronto. 

The report by the Canadian Commission of Conservation giving the 
results of their investigation regarding the water powers of Canada, states 
that the following were the water powers developed by the end of 1910 in 
th^ various districts of Canada (the figures of the Washingion Conference 
on the Conservation of Resources as to the powers developed up to 1909 
being given in parentheses) :—Ontario, 532, 266 W.P. (331.157 H.P.) 
Quebec, 300.153 H.P. (50.000 н.р.) : Nova Scotia, 15.272 н.р. (13.300 н.р): 
New Brunswick, 9,765 H.P.: Prince Edward Island. 500 н.г.; Manitoba, 
48.300 н.р. (18.000 n.p.) ; Saskatchewan, 45 н.р. : Alberta, 7,300 H.P. 
(1.230 n.p.) ; Briüish Columbia, 190.920 н.р. (73,100 н.р.); Yukon, 
2,000 H.P. ; Total, 1.016.521 H.P. (486.887 H.P.). 

Of the water power developed т 1910, 742.955 н.р. was used for the 
generation of electrical energy, and 128.051 нр. in connection with the 
paper and pulp industries. A further report will be issued dealing more 
fullv with the resulis of the surveys in Manitoba, Saskatchewan, Alberta 
and British Columbia. 

During the past year Winnipeg has expended $1,000,000 on street 
improvements alone, but the most notable event of the year was the 
completion of the big municipal power plant which now provides the city 
with electric current. whe adoption of a 3 cenis. rate for domestic 
lighting. with equally low prices for electric power, is likely to have an 
important effeet in the further induscrial development of the city. 

Exhibition.—The Imverial Russian Automobile Club has decided 
to organise a fourth internetional automobile exhibition at St. Peters- 
burg in 1913. 

Servia.— Proposals have been made for electric lighting installations, 
dock railways, &c.. for the new harbour at Prahovo.. 

South Africa.—-The '* A^ican World " states that а scheme is being 
formulated for the extension of the Cape Town municipal electricity 
supply area to Mowbray, Rendebosch and Claremont, including the 
lighting of the streets of the two last-mentioned districts. 

Spain.— 1t is stated іл the “ Madrid Gazette " that the Ministry of 
Fomento have granted a concession to Don Hernandez y Perez-Medel 
for the construction of an electric tramway from Renteria to the 
French frontier. 


Wireless Telegraphy and the Telephonc in the Belgian Congo. 
The extraordinary expenditure provided for in the Belgian Congo 
budget for 1912 includes . 40.000 frs. (£16,000) for telephone Jines 
and 1,700,000 frs, (£68,000) for wireless telegraph stations, 
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TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


The Tramways Committee of BELFAST Corporation invite tenders 

for the supply of one autemetic coal weighing machine and overhead 
electric equipment material, including poles. bases, collars, finis. 
w.-l. work, automatic track point controls, trolley wire. line material. 
&с. Specitieations with form of contract from the city electrical 
engineer, Mr. T. W. Bloxam. Tenders must be lodged at the оЯее 
of the town clerk, Mr. В. Meyer. by 10 a.m. of Monday, Feb, 12. See 
also an advertisement. 
~The Tramways Committee of MANCHESTER Corporation invite 
tenders for the supply of tramoar type emvere-hour meters. Speci- 
fications and forms of tender from the general manager. Mr. J. М. 
McElroy, 55. Piccadilly, Manchester. "Tenders to the Chairman. of 
the Tramways Committee by 10 a.m. of Tuesday. Feb. 29. See also 
an advertisement. | 

Tenders are invited for the supply of 50.000 ine?» ndescent electric 
lemps to the City of MELBOURNE. Copies of specifications, condi- 
tions of tender. &c., from the agents for the City Council. Messrs. 
Mellwraith. McEacharn, Proprietary (Ltd.). Billiter-square-buildings. 
London, E.C.. to whom tenders must b? sent by noon of Tuesdzy. 
Feb. 13. See also an advertisement. 

Tenders are also invited for the supply of 1.350 opalescent are 
lamp globes to the City of MELBOURNE. Copies of specification, &e., 
from the agents fortthe City Council. Messrs. Mellwraith. MeEacharn. 
Proprietary (Ltd.). Billiter-square-buildines, London. E.C.. to whom 
tenders are to be sent by noon of Tuesdey. Feb. 13. See also an 
advertisement. 


Tenders are invited by the Postm^ster-General's Dept. of the 
Commonweatlh of AvsTRALIA for the supply and delivery of testing 
instruments at Melbourne (by March 12) and of five miles of cables 
at Hobort (by Feb. 26). Tender, forms. &e.. may b^ obtained end 
patterns inspected at the Commonwealth office. 72, Victoris-street. 
London. S.W. | Sec an advertisement. 

LEkps Corporation invite tenders for the supply of the whole or any 
portion of about 40,000 tons of steam coal (smell slack. smudge 
or similar material) required for the electricity department during the 
year commencing April 30. 1913. and for various goods required by 
the department during the year, including iron and steel hirs. angles, 
plates, &c., gunmetal, copper, steel and iron castings, bolts, nuts, 
Rerewa. spanners, &с.. мл. tubes. fittings. copper bars, strip, wire. 
tools, tinners' and ironmongers sundries, oils. &¢.. i.r. covered cables. 
mains boxes and fittings, coal tar. pitch. jointing and. insulating mate- 
rials, electric lamps.tittinga and sundries, glass, timber.&e., Schedules, 
conditions of contract and forms of tender may be obtained from 
the manager of the electric lighting department. Mr. Н. Dickinson. 
1, Whitehall-road, Leeds. Tenders to the town clerk, Mr. В. E. Fox, 
Town Hall. Leeds, by 10 a.m. of Wednesday. Feb. 21. 

Tenders are also invited by the electric lighting department of the 
City of LEkps for the supply of 1.000 a.c. wattmeters, to be de- 
livered аз г quired on or before June 30, 1913. Forms of tender and 
conditions of contract may b> obtained from the manager, Mr. H, 
Dickinson. 1, Whitehall-road, Leeds. Tenders to the town clerk, 
Mr. В. Е. Fox, Town Hall. Leeds, by 10 a.m. of Wednesday, Feb. 14. 

The Electricity Supply Committee of Stepney (London) Borough 
Council invite tenders for the manufacture, supply and erection of 
one e.h.t. converting plant, suitable for 6,000-volt three-phase a.c. to 
l.t. d.c., together with e.h.t. and It. switchgear, &с. Tenders to 
chairman of Ilectricity Supply Committee, 27, Osborn-strect, 
Whitechapel, E., by noon of Monday, Jan. 29. 

HarirAx Corporation want tenders by Feb. 5 for year's supply of 
lighting fittings. electrical accessories, v.r. cables and phosphor-bronze 
wire, v.b. cables. Lt. cables, meters, oils, &c. Forms of tender from 
borough electrical engineer. 


Lonpon County Council require tenders, by 11 a.m. Jan. 30, 
for an electric light and power installation for the L.C.C. School of 
Photo Engraving and Lithography. Specifications, &c.. from the 
chief engineer, Spring Gardens, S.W. 

Восвхкмостн Tramways Committee require tenders by noon. 
Feb. 13 for one years' supply of insulating materials, electrical sun- 
dries, iron and steel, casting. ironmongery. paints, &c. Forms of 
tender, &c., from the General Manager. 

Bermonpsey (London) Council require tenders by Feb. 19 for one 
year's supply of are lamp carbons and brushes, cable and jointing 
material, conduits, meters, demand indicators, fuses, oils, meter 
boards, &c. Particulars from the Town Clerk. 


BLACKBURN Electricity & Tramways Committee want tenders (by 
noon, Feb. 12) for supply of insulating materials, house service fuse 


boxes, switches, motors, screwed tubing, castings, oils and general 
stores for one year. Specifications from the Borough Electrical 
Engineer. 

WALLASEY Corporation want tenders (by Feb. 12) for supply of 
a 500 kw. alternator and Diesel oil engine. Specification from Mr. 
J. A. Crowther. Electricity Works, Liscard. Wallasey. 

Вызтог, Docks Committee require tenders (by 10 ам. Feb. 19) 
for supply of cables and switehboards, and are and ineandescent 
electric lighting at Avonmouth Docks. Forms of tender from the 
Engineer. 

The Visiting Committee of ExETER Asylum invite tenders for the 
supply of steel conduits and fittings, v.r. cables, distribution fuse 
hoards, &с. Specifications from Мг. H. Lloyd Parry, clerk to the 
Visiting Committee, 8, Southernhey West, Exeter, Tenders by Feb. 2. 

Своуром Corporation invite tenders for the supp'y of a mixed 
pressure turbine plant at their electricity works. Tenders to Mr. 
F. C. Lloyd, Town Hall, Croydon, by 11 a.m. of Mond sy, Jan. 29. 

Тч1лхатох (London) Council wont. tenders by noon Feb. 2 for опе 
year's supply of stores, including car bons, are lamp globes, trans- 
formers, insulators, meters, cables, lamps, &с. Forms of tender 
from the Town Hall. 

BirMINGHAM Tramways Committee require tenders by noon 
Jan. 29 for 12 months’ supply of stores, including insulating materials, 
electrical sundries, iron and steel, ironmongery, paints, varnishes, 
oils, &c. Forms of tender from the general manger. 

DvBriN Port and Docks Board require tenders by Jan. 30 for 
supply of two 4-ton portal wharf electric cranes. Specification, &с., 
from th^ Engineer, East Wall, Dublin. 

Hornsey Council also want tenders. by 4 p.m. Feb. 7. for supply 
of electricity meters, cables. cable stores, &e. Forms of tender, &c., 
from the borough electrica! engincer 

Kendil Corporation require tenders by Feb. 1 for supply of a 
100 kw. d.c. steam generating set. Particulars from the Borough 
Electrica! Engineer. 

TUNBRIDGE WELLS Council require tenders by Feb. 10 for switch- 
gear. specifications, &c., from the Borough Electrica! Engineer. 

HALIFAX Corporation also wants tenders by Feb. 12 for 12 months 
supply of overhead line and insulating materisls. lighting fittings v.r.. 
copper end phosphor bronze wires, oils. &c.. for the tramways depart- 
ment. Forms of tender from the Tramway Engineer, 

Ruvr Council require‘tenders by Jan. 31 for supply of 1.700 yards 
0.1 overhead feeder cable. Specification from Ме Е. H. Wright. 
Electricity Works, Rhyl. 

The Conselho de Administracao do Porto de Lisboa (Lisson) will 
receive tenders (until March 2) for supply of 10 electric cranes, Speci- 
fications may be seen at the offices of the Administration. Deposit of 
£300 required (to be increased to 7 per cent. of the contract price by 
the accepted tenderer). Four of the cranes must lift 3.000 kilogs 
(nearly 3 tons) each, and remainder 1.500 kilogs (nearly 11 tons) each. 

The Moroccan Adjudications Commission will * make a contract, 
by private arrangement after competition." for supply and delivery 
of machinery and tools. and supply and installation of two steam 
engines and electric lighting plant. for an engineering workshop to be 
established at TANGIER for repair of lighters, &е. Applications from 
firms desirous of tendering will be received by the President. Commis- 
sion Générale des Adjudications et des Marchés, Dar En Niaba. 
Tangier, up to Feb. 5. 

Tenders are wanted by Feb. 20 for supply and erection of machi- 
nery and apparatus for the NapLes hydro-electric power undertaking. 
The upset price 1з £49.200. Electrical energy із to b? gencrated at 
Volturno Springs. The current to b» transmitted to Naples is 
12,000 k.v.a., and the plant must be of double that capacity. Plans 
may be seen at the office of the Consiglio Generale dell. Ente Anto- 
nomo Volturao, 37, Piazzy Municipio, Nap!e:, 

The Public Works Department, Constantinople, require tendera 
by 2 p.m. Feb. 20 for a concession for the supply of electric light and 
power to the town of ADALIA. Water power is available. Deposit 
of £225 is required with each tender. Specification (in French) and 
a list of British commission agents in Constantinople may be seen 
at 73, Basinghall-street, London, Е.С. 


TENDERS RECEIVED AND ACCEPTED. 


Kingston-on-Thames Corporation have placed orders for two 
Diesel oil engines and single-phase alternators at 8.32%, 

The engines (two ef 400 в.Н.Р. each) аг» Бу the Maschinenfabrik Augs- 
burg, Nurnberg, and are of the horizontal type. and the s.p. alternatora 
(two of 270 kw. each) are being supplied by Siemens Bros.” Dynamo 
Works. Tenders were also submitted by the Diesel Oil Engine Co.. 
Sulzer Bros., Mirrlecs, Bickerton & Day. Burmeister & Wain and the 
British Westinghouse Co., and in nearly all cases alternative estimates 


were submitted. 
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London County Council have received the following tenders from 


selected firms for electric wirio e material for tramways buildings :— 


Armorduet Mie. Со. (accepted). ..6249 8 7 less 32} per cent. 
Edison & Swan Co. .......... 2591 106. 6 


»* 
Piaching & Walton ....... ... 254 2 0 ON 
General Electrie Со. ..... ...... 260 10 1 А 


Chief officer’s estimate, £320. 

London County Council have also accepted the following tenders : 

Buck & Hickman for three bar-cutting machines for car r:pair depot, 
£310. 10s. ai 

Doulton & Co., 400 cream-coloured glaze earthenware plough bass-, 
8:. 64. cach, less 21 per cent. | 

Wilkes (Ltd.), 300 right-hand and 200 left-hand spreader bolts at 2s. 4d. 
cach net. | | 

Plutte, Scheele & Со. (£29) and Sloan Electrical Co. (853) for carbons. 

General Electric Co., W. MeGeoch & Co., Brotherton Tubes & Conduits 
(Ltd.), Dorman & Smith, Elliott Bros., Рае, Scheele & Co., A. Round, 
and Simplex Conduits (Ltd.) for electric fittings. 

West Ham Corporation have renewed the annual contracts for 
1912-13 for paper insulated cables. i.r. covered wires and cables, s. and 
2-phase motors, transformers end electricel fittings, excluding 
conduits. | | 

Owing to increase in market prices contracts have not been let for 
tumbler switches, switch blocks, &c., and these are to bo bougnt as re- 
quired. ‘ne motors supplied by the Fuller Electrical & Mfg. Со. have 
proved very satisfactory, and the contract bas been renewed on the old 
terms, but the 2} per cent, discount for payment in seven days has been 
deleted. 

West Hartlepool Corporation have accepted the tenders of J. W. 
Pearce for paving and laying the permanent way of the Park trem- 
wey treck at £2.69]. the North-E stern Steel Co. for rails at £1,239, 
and Hadficld’s Stecl Foundry Co. for points aad ero sinus at £445. 

Stepney (London) Borough Council heve placed an order with 
Elliott. Bros. for six recording ammeters at £9 cach. 


Poplar (London) Council have placed an order with Willans & 
Robinson for an additional 3,000 kw. alternator and condenser at 
£7.58], less scheduled prices of spare parts. 

Тао tender of the Stirling Boiler C». (at £3.503) his оеп accepted 
by Swansea Corporation for the supply of two water-tub2 boilers. 
mechanical stokers and accessories (except superheaters). 

Berrow-in Furness (Council have ececpted ; the 
Arm:trong & Lom) for wiring the new fire station, at £124. 

* Phoenix °° Contracts.—Amonyst recent contracts secured by the 
Phenix Dynemo Mtg. Co., Bradford. are the following: — 

Wolverhampton Corporation, two 3.699-5.090 ampere motor-driven 
boosters: a Yorkshire flour mill, large alternator and motors; Farnham 
Urban Council, («o 150 kw. alternators (driven by. Mirrless, Bickerton 
& Day Diesel engines); Bradford Technical College, turbine generator, 
three steam. sets and motor equipment for new textile department ; 
Birmipyham Corporation, three booster sets, each consisiing of two 
2.709 ampere dynamos driven by two 350 kw. direct-curcent motors, 
three-phase motors and one 120 kw. mo'or; Northern Shipyard. оп» 3.700 
ampe Booster at 65 volta, and on» 3,029 ampere Воосг at 5 volts. 
Bury Corporation, one motor boester consisiing of two 1,200 ampere 
dyaamos driven by direct-current motor; ‘Vextile mill in Yorkshire, 
соты equipment comprising alternstor, driven by Belliss engine, and 
200 U.P. of motora; Irish linen mill, 170 kw. alteraator and 200 в.н.Р. 
of motara; Crown Agents for the Colonies, two J70 kw. alternatora driven 
by Diesel engines; Watney, Combo Reid, three 150 kw. direct-current 
generators and 300 в.н.ь. Of motors; Birmingham Metal Works, about 
200 B.H.P. motors. The company have on their books electrification con- 
tracis for seven large textile faciores and feveral screening equipments 
for English colliery companies as well as two Colonial paper mill insial- 
IncCons, &e. Recent orders also inchide seven 200 в.н.р., 2.000-vclt 
pump motors at about 1,400 revs. рог min. and a number of Phoenix 
patent ex plosion- proof motors for fiery coal mines. Building extensions 
ave in hand and will be ready for occupation before the end of March. 
For the purposes of the extension, the company recently issued £10,000 
6 prr cent. preference shires, 


` BUSINESS NOTICES. 

The word “ Luxogen " hes boca registered s3 the telegra hic 
address of Benjemin Electric | Ltd.) for their offices and show-room; 
et 117. Vietoria-street, Westminstes, K.W. 

Мотеонга Wireless Telegraph Со. eve ebout to make considerable 
exten-ions of their Hall-street Works, xt Chelmsford. 


tender С. 


Mr. F. Thurstield (late of Messrs. Hooghwinkel & Thursfield. con- 


sulting engineer: of Leeds erd London. who have dissolved partner- 
ship) is joining the ste @ of Messrs Balfour. Beatty & Co.. and after 
Feb. ] his edelross will be 224, College Hill. Cannon-street, London. 
E.C. | 


Patents Development.— The proprietors of patent No. 795/1903. 
relating tu “ Rotary vacuum pumps," desire to grant licences. 
Particulars from Messrs, Lloyd-Wise & Co., chartered patent agents, 
46, Lincoln's Inn Fields, London, W.C. 


LES 4 


The proprietora of patent No. 8858/1910, for '* Improvements in 
supports for the filaments of incendescent electric Јат оз and of 
petent No. 18.209 1909. for ** Imorovemonts in end relating to 
incandescent Гоц оз for vaporised [liquid combustibles,” desire to 
enter into errangemonts for exploiting зато in this country. Appli- 
cations to Messrs, Heseltine. Lake & Co., Chartered Potent Agents, 


7 end 8. Southamp»ton-baildings. Chancery-len^. London, W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

The trustee in the bankruptey of Alphonse С. А. W: mach, elec- 
trical engineer, Formby Lodge. Sesbzook-ro»d, Hythe. hes been 
released. | 

The trastee in the bonkraptey of John Filmor Dc. ebotriein., 
latc}!0. Castle-street, Oxford-street, London, W., has been гї]. 

The discharge of Joseph Plett (late of Plett & Blexsd le, clectri- 
cians, Bolton) is suspended for I2 months. 

A dividend is to b» paid under a deed of assignment executed оп 
"opt. 26, 1910, by the late Wm. Geo. Murrin. electrical eagineer, |, 
Trefoil-roz4, Wendsworth. S.W. end 16. Pier-terrace and 3, Mill-ro»:l, 
Lowestoft. Claims to Mr. G. E. Corticld, 119, Finsbary-pavement, 
London. E.C., by Feb. 14. 

A dividend is to b^ paid under a deed of assignment executed on. 
Oct. 11, 1911. b; Edwd. Sheldrick, electrical eaginesr, 15, Gloucester- 
strect. West Norwood. London, К.В. Claims to Mr. G. Е. Coräcld, 
119, Finsbury-pavement. London, E.C., by Feb. 14. 

А meeting of creditors of the Johnson-Lundell Elcctrie Traction 
Со. (Ltd.) (in voluntary liquidation) will be held at the offices of 
Messrs. Lawrence. Web ter, Messer & Nicholls, 14, Old Jewry-cham- 
bers, London, E.C., on Jan. 29. Claims to Mr. A. E. Messer. 


We are asked to state that the Continental Co. waa formod to 
acquire the Continental rights only of the original Jandus patents. 
Тпеге is no connection between the Continental and English com- 
panies, and the Jandus Аге Lim» and Electric C>., Hesrthsm-roat, 
Holloway, N., is in no way affected by the liquidati»a. 

The Jandas Are Limo (Coatinonts! Patents) & Elestrie C» (Ltd. 
is being wound up voluntarily. and Mr. А. A. Gillies. 46, Brown- 
strect. Manchester. has been appointed: liquidetor. A meeting of 
creditors will b» held at the offices of Messrs, Gillies, Smith & C». 
46, Browa-street. Manchaster, Jan. 31. 


. PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


Th: followin abstracts from som? of thz sv2zifications recently pudlised hav brn specially 
c2ipil21 by M33333. Мехвозм, Е'115 & Payor, CAarizz1 Риги Agnis, 7) алі 72, 
Chancery-lan:, London, W.C. 


1910 SPECIFICATIONS. . 
24.995 Western EvectricCo. (Telephon Apparat Fabrik E. Zwietusch & Со.) Circuit 
suitable for us» in connection with automatic telephones syst2m3. 
27.312 Тлүгох. Methods of and moans for clsaninz taults oa hizh-tonsion altirnatinz- 
current systems. | (Cozaat? applications 29.511 10 and 1.765 11.) 

Th» rin? main of a hizh-t2nsioa alternatin2-current system nas;:s throuzh a number 
of consumers! substations, thus forminz а сїоз>3 loon. Automatic earthing arran?* 
ments ar? provided at th» generatinz station and consist of a couple of watt- 
meter relays constructed to oprat: in oa? direction oaly is provided oa each cone 
sumer's premis2s. Од? of thes? relays operates win th? current р1$523 throiza 
the consumer's panels to a fault on the consumer's premises. whil2 th? other relay 
ор?га{?5 when a current pass23 through the consumer's panels to a fault on th? oppo 
site sid» of the said consumer's premises. Tne system is desiened to cut out only th? 
premises of that consumer on wnich the fault exists without disturbing th» supply to 
the other consumers on th? system. 

27.419 J. L. MANUFACTURING Co. & Rezp-CoopPzs. 
machines. 
23.685 Cument. Telephones (27 5 10.) | . 

The invention relasss to telephoa2 apparatus havinz а loid-spzaking тосчуег 
and th? usual hand receiver. Two switches are used, one in th» lin? circuit and the 
other inth2 hearing circuit. The hands recsiver is normally on th? line switch and 
the call circuit only is closed. When loud speaking 13 desired tn? hand recsiv?r 15 
placed on th» other switch. When private sp2axing is required the hand receiver 
is removed from the instrument and held to th» ear. 

29.714 Terins. Small-arms with electric пгіпе mechanism. 
39,093 SourgR. Multiplex telephony and toleeraphy. 

Th? invention describes the us? of th» ќур >з of apparatus, engin?sring methods. &c.. 
of wireless telegraphy and telephony as a Sourc? of undamped elzctromaenetic waves 
of ultra-sound-frequancy. and utilises th» wires of an ordinary telezraphic or tele: 
phonic syst^m to guide the waves whereby a plurality of messages may be transmitted 
simultan?ously without mutual interi2rens>. | , 

35,075 STEEL, Ревсн & Tozer, Lro. & ВолЕч. Maznetic lifting appliances used with 
сгап 35. . " 

To prevent the releas2 and conszqu2nt drop of th» load carried by the magnets 
of a cran? on the failure of th» current, accumulators with automatic switch?s ar? 
provided. These switches are adapted to act instantly when th? main current 5 
interrupted and so switch on an electric curr2nt of sufficient strength to retain in the 
magnet power to support the load. | 

30,292 SIEMEYS Вхоз. & Co. (Simons & Halse Axt-O53) Setting of any apparatus 
from a distance. 

39.307 MaciEJEWSKI. Conduits. 

32,319 DinsmMoor. Flaming arc lamps. 

39.343 Кавву. Portable electric cluster lamps. - 


Brush-ho!ders for dynamo-electric 


| 1911 SPECIFICATIONS. 
183 Kins & Котнзснир. Modtor-driven capstans. 
738 Pasley. Gas pendants and electrotiers. - . _ 
2,699 STEWART & SroopLEY. Construction of ејесііс lamp sigaalling apparatus 
specially applicable for military purpo37s 


o —— 
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2,867 LANCASHIRE Dynamo & Motor Co. & McLeop. Dynamo-electric machinery. 

This invention relates to frequency changers which consist of coupled alternators. 

One of the aiternators is provided with a number of poles which exceeds or is less 

than the number of poles which would be necessary if the alternators were simply 

direct coupled. The rotor winding of this alternator is connected in series with the 

stator winding of an auxiliary machine having a number of poles equal in number 

to the above excess or deficiency. The torcus between stator and rotor of the auxi- 


liary machine is controlled by a motor. | | 
6,017 \Мп мам BEARDMCRE & Co., BREMBERG & Banks. Electric firing-devices for 


ordnance. . 
6.188 В.Т.-Н. Co. (G.ECo.) Elcctric rotor starting and protective devices. 
7.669 B.T.-H. Со. (Allremeine Elektrici!áa's Ges.) Blectric meters. 
7.896 В.Т.-Н. Co. (Allgemeine Elektricitats Ges.) Electric time relays, 
8.375 Hirst & CHAPMAN. — Elcctric wall plugs and sockets. | 
9,968 WHITFIELD. Process for the electrolytic production of metallic antimony from 
antimony ores or compounds. | 


10,254 В.Т.-Н. Со. (С.Е. Со.) Electric switches. ‚ | | 
A switch for opening a circuit carrying large amounts of спегру is provided with 


contacts under the surface of an insulating fluid, such as oil, and, in order to extin- 
puish the arc which is formed when the contacts of the switch are separated, a vessel 
containing baffle plates is mounted within the fluid-containine chamber. This vessel 
із so placedfthat the arc is drawn into it whereupon the oil therein is put under pressure 
by the arc and foveed to flow along a sinuous path which intersects the are at numerous 
points. The arc is thus extended in different directions and disrupted. 
10.527 Downton & Kipprewuite. Switchholders for electric incandescent lamps. 
11.332 Marks. (Geb. Siemens & Со.) · Electric radiation (отпасс 5. ЖИР 
13,970 NicHcLsoN & №Мсногѕон. Conductor points of electric railroads on the overhead 
conductor system. | 
14.649 BruNscHWYLER & INGLI. Metal telegraph poles. 
16.526 Siemens Bros. & Со. (Siemens & Halske Akt.-Ges.) Safety devices for locking 
appliances for use in connection with railway signalling. (Addition to 20,779.07.) 
16.871 ALLEN West & Co. & Mcccrincs. Liquid electric controllers. хе 
16.968 Haver . High-pressure current distributors for electric ignition apparatus. 
| (23 7.10.) | | 
17.051 Goss. Electric alarm clocks. 
17.053 Hever. Mak:-and-break device for the primary circuit of electro magnetic 
ignition. (25 7°10.) 
19.085 Lucas & Epwarps. Electric horns. 
19,187 Siemens & НльзкЕ Axt.-Ges. Circuit atrangcments for automatic telephone 
systems. (27.8 10.) 
21,873 Siemens & Haske Akt.-Ges. Electrically controlled railway signals and the 
hke. (4 11.10) 
24,105 Siemens Bros. Dynamo Werks. Стр. (Siemens Schuckertwerke Ges.) Auto- 
matic regulatine apparatus for electric supply systems. 

Instead of the whole of the current being allowed to affect the motor relay con- 
trolling the regulating resistances, only the current difference, /.є.. the actual varia- 
tion itself. is used. This difference is determined by and through stationary trans- 
formers connccted with the motor relay. By this arrangement the full Capacity 
of the motor relay can be utilised. 

24,970 WiEHL. Means for use in automatically regulating the timing in magneto-electric 
apparatus.  (9.11,10.) 


APPLICATIONS FOR FATENTS. 


Мотв. —The wndermentioned Applications (except those marked f) ave not open fe 
public inspection until after acceptance of Complete Specifications. Those marked * are 
Oen for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk is affixed, 


Dec2mber 27, 1911. 


29.074 Davies. Electric lamp. 

29,098 Siemens & Harske Axt.-Ges. Manufacture of metallic filament incandescent 
lamps. (Addition to 19.077 10. 32 12 10. Germany." 

29.126 HELFENSTEIN, Electric furnace. (Addition to 17,650 :09.)* 

29.138 TURNER. Controllers for electric motors. 

29,140 Тнівм. Elctrically-opzrated valves for pas conduits. (1760/11, Germany.)* 

29.141 Норѕом. Miners’ safety lamps of the electric type. 

December 28. 1911. 

29,146 MarTIN, Jackson, J. Camppect, T. W. CAMPBELL & CAMPBELL. Electrical 
control for direct-current motors. 

29.148 KELvNAck. Electromaenet mover for points of electric tramway lines. 

29,160 Vokers. Inner field magnet composed of a number of separate magnets for 
multipolar electrical machines havinz an outer armature. (31 12 10, Germany.)* 

29,161 VorkgEss. Field magnet consisting of a number of permanent magnets for multi- 
polar electrical machines having on outer armature. (Addition fo BAO 11. 
21 1.11, Germany.)* 

29,178 Marxs. (Akt.-Ges. Brown, Boveri et Cis., Switzerland.) Regulation of dynamo- 
electric machinery.* 

29.193 Tavtor. Automatic signalling on railways. 

29.195 MARCHANT. Telephonic transmitters. (Addition to 24.390 10.)* 

29,201 Frimp. Krupe Акт.-Сез. Grusonwekk. Magnetic separators. (12/1/11, 
German y.)* | 

29.209 Нл. Safety electric mining lamp. 

29,224 FRIED. KkurP Акт.-Свѕ. GRUSONWERK Magnetic separators. (1271511, Ger- 
many.) 

29,230 Л вісн. Magnetic separation of ores and other material. (Addition to 14,082,08 
17:1 11, Germany.)* 

29,234 Dimminc Switches & BagBER. Combined electrical switch and resistanc: or 
current-graduating device, 


COMPANIES' MEETINGS AND REPORTS. 


CITY & SOUTH LONDON RAILWAY CO.—'i'he report of the directors for 
the half-year ended Dec. 31 siates that the receipts from all sources 
amounted to £91,039. 19s. 6d. and the cost of working has been 
£43,291. 10s. 8d.. leaving a profit of £47.748. 8s. 10d. Inclusive of the 
balance brought forward, the ‘net revenue account shows an aggregate 
total of £50,588. 18s. 3d. After making provision for debenture stock, 
interest, rent charge and the transfer to renewal fund of £1.500, a balance 
remains available for dividend of £35,164. 16s. 8d. Out of this sum the 
directors recommend that the full dividend of 5 per cent. per annum be 
paid on the preference stocks, and that a dividend at the rate of l4 per 
ccnt. per annum be paid upon the consolidated ordinary stock for the 
half-year, leaving £2,814. 163. 8d. to be carried forward. The number of 
passengers carried (exclusive of season-ticket holders) was 12,840,839, 
against 13,318,622 in the June half-year and 12.800.719 in December, 
1910. The directors are in а position to recommend for the six months 
just concluded a dividend on the consolidated ordina ry stock at the rate 
of 14 per cent. per annum, carrying forward £2,814. 16s. 8d., against 
£1,788. Os. 6d. in the corresponding period in 1910. The largely increased 
amount proposed to be carried forward is not more than such as the 


directors think should be kept in hand, in view of further increases in 
wages to which they are committed, and in view also of increases in eost. 


of materials necessary to the working of the system. The peculiar form 


of competition to which the enterprise is ex posed precludes the recouping 
of those increased costs by any corresponding increase in fares, such as is 
open to many other railway companies to adopt. The strike in August 
last caused a loss of receipts and occasioned eutmongs amounting to 
about £700, Omnibus and tramway competition has further developed ; 
Increased sums for local rates have become Payable since 1910, and the 
exceptionally fine summer of 1911 was not favourable to underground 
travelling. Apart from the increase in ex penses due to greater mileage 
run, there is an increase of about £400 in wages, consequent on the con- 


cessions made under the terms of the agreement for rates of рау and 


hours of duty, announced in July, 1910, as having been made with certain 
classes of the staff. The consiruction of the subway providing easier 
access between ihe stations of the Metropolitan, Great Northern © City 
and this railway at Moorgate-street is well in hand, 


GREAT NORTHERN & CITY RAILWAY QCO.—Tho total revenue 
receipts for the six months ended Dc. 51 amounted to £40,718. 14s.10d., 
and the cost of working to £20,968. 15s. 11d., being at rate of 51:50 
per cent. The net revenue is £19,744. 18s. Ild., which is insutlicient 
to meet the fixed charges for tho half-year, and £3,184. 153. 81. pro- 
vided from outside sources has enabled the company duly to meot 
theso charges. The number of passengers carried (including season- 
ticket holders) was 6,119,506, against 5,856,829 for the corresponding 
period last year. The number of local season tickets issued during 
the half-year was 2,327, against 2,512, The number of three-route 
season ticket holders using the line during the half-year was 5,015, 
against 2,558. | 
- LIVERPOOL OVERHEAD RAILWAY CO.—The accounts for the half 
year ended Doc. 31 show an available balance of £13,439. 4s., and the 
directors recommend payment of a dividend at the rate of 5 per cent. 
per annum on the preference shares and 2 per cent. per annum on tho 
ordinary shares, which, with the 1 per cent paid for the half-year 
ended June 30 last, makes 14 per cent. for the year, avainst $ per cent. 
for last year. The balance of £4,763, 7s. will be carried forward. 

LONDON ELECTRIC RAILWAY CO.— ‘fhe ea pitalex penditure during the 
half-year ended Dec. 31 amounted to £16,465. Па. 44. The gross revenue 
receipts were £366,190. бя. 74., an increase of 513.295. 15. 14. the working 
expenses were £170,941. 2s, 4d., an increase of £3,972. 153. — After 
providing for interest and rents, and reserving £7.500 for contingencies 
and renewals, there remains a balance of £112.09]. 13s. 10d., and the 
directors recommend that a dividend at the rate of 4 per cent. per annum 
be declared on the 4 per cent. preference stock, and that a dividend at the 
rate of 1 per cent. per annum be declared on the ordinary shares, leaving 
£2,451. 19. 104. to be carried forward. Тһе train-mileaze was 2.741.309, 
decrease of 73,326, and carmileage 9.121.677. increase of 484.028. 
48,666,842 passengers were carried, against 52,548,284 in June half-year 
and 46,665,279 in December, 1910. Contracts for the construction of the 
Charing Cross and Paddington extensions have been entered into, and the 
Work is progressing satisfactorily. Tne escalator (or moving stairwav) at 
Earls Court абор was brought into use on Oct. 4, 191 land has proved 
a very popular and convenient means of interchange between the Great 
Northern, Piccadilly & Brompton and Metropolitan District Railways at 
that point. Tne Lois-road power house undertaking became vested in 
the Power House Joint Committee from Jan. 1. 1912, and was thereupon 
leased by the Joint Committee to the Metropolitan District and London 
Electric Railway Companies. In the Bill which is being promoted Бу the 
company for constructing new railways, &c., the additional capital sought 
is £700,000, with the usual borrowing powers. 


LONDON UNITED TRAMWAYS (LTD.)—For the year ended Dec. 31 
the gross receipts amounted to £343,987. 3s. 54., and the working and 
general expenses, maintenance and repairs to £219,033. 0s. 14, leaving 
(with balance brought forward) & net revenue of £125,768. 9s. 14. 
After payment of interest on debenture stock and loans for the year, 
and providing for income tax, there remains £56,431. 17s. 6d., an in- 
crease of £25,617. 11s. 9d. The available revenue would have sutliced 
for a dividend distribution on the preference shares, but the directora 
consider that in the company's best interests it is advisable for 
this year to continue to strengthen the reserves by appropriating 
£50,000 to general reserve. Of the remaining balance the directors 
propose to place £25,000 to reserve for renewals and contingencies 
and to carry £1,431. 17s. 6d. forward. The gross receipts show an 
increase of £10,328 and the working expenses a decrease of £15,173, 
resulting in an increase in net revenue of £25,06. The number of 
passengers carried was 62,547,128, an increase of 2,414,677. The 
undertaking has been well maintained and extensive improve- 
ments made to the permanent way during the year; 7,500 rail 
joints have been repaired by the cast welding process, making a 
total of 11,250 joints similarly dealt with to date. This method 
of levelling up the rail joints and thus improving the surface 
of the rails has proved very efficient and has resulted in smoother 
running of the cars. The total cost of improvements made during the 
year, including the balance of expenditure on improvementa to the 
power-house commenced in the previous year, amounted to £18,365, of 
which £16,265 has been charged to reserve for renewals and contin- 
gencies. 40 cars have been equipped with covered tops, completing 
the number of 100 cars which it was intended to зо equip. The com. 
pany is promoting a bill for a further extension of time for the соп-. 
struction of the Kew-road line, and to authorise the abandonment of 
the line unless Richmond Corporation shall have exercised their powers 
to purchase the tramway, or in the alternative given their consent to 
the use of the overhead system. 
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METROPOLITAN DISTRICT RAILWAY CO.—The capital expenditure 
during the half-year ended Dee. ЗӨ уаз 651.036. 12s. 24. ‘tae gross 
receipis an revenue account amounted to £315,646, an increase of £14,800 
over the corresponding half of last year. Tae working ex penses amounted 
to £150,853. an increase of £260. After providing for interest and oiher 
charges and seiring aside £ 10.000 as reserve for renewals, there is а Бай пее 
of £85,491. 14s. 6d., out of which the directors recommend payment of the 
dividends on the 4 per cent. guaranieed stock and on the 44 percent. first 
preference stock and at che rate of 2 percent. perannum on the 5 percent. 
second preferen e моск. The number of passengers (including workmen 
and season ticket holders? journeys) was 39.05 1.528, increase of 2,400,224 ; 
number of passe тиса carried at workmen's fares was 7.] 10.816. increase 
126.756 5 average receipt per passenger ЗОО. against 17444. : train-mile- 
ave }810.997 againsé L725.881); and car-milesge 7.389.525 against 
ЗОТ. 974. Neiwithsianding the weather conditions during the summer 
months and the dislocation of che working of the railway caused by the 
strike т Auguse last. the craffie condinves to show sacdisfactory and sub- 
stantial inerease. Of che 65 new carriages referred io in the last report 20 
more have been placed in service during the half-year. making a (ocu of 
Sbnow in use. Lots-road power house underiaking became vesied in the 
Lots-rouwd Power House Јох Соп ес from дай. 1, 1912, and was, 
therenpon, leased by the Joint Committee to the Metropolitan District 
and London Electric Railway Companies. Phe company s 1912 Bill will 
(inler aliu) confer power to consutute a working committee (6o. consist of 
two directors of the company and two directors of the London Electric 
Railway Co.) for working Lot’s-road station, and to supply electrical 
energy from the station to the North Metropolitan Eleetrie Power Supply 
Co. and the Richmond (Surrey) Electric Lignt & Power Supply Co., &е. 

YORKSHIRE (WEST RIDING) ELECTRIC TRAMWAYS CO. (LTD.)—At 
the meeting on Friday the chairman (Sir Н. зоп) said their prospects 
were improving, and they hoped it would be possible to pay a dividend 
for the first six mouths of the present year. Working expenses showed 
a remarkable decrease. No labour troub!e had beca experienced, and 
competition from motor "buses was very Improbable. In the past year 
they had earned. from passengers £61,455, and from parcels £1,191. 
The number of passengers carried was 9,220,854, an increase of 419,174. 
The net revenue was £34,177, which they proposed to carry forward. 


NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


NEW COMPANIES, 


D. W. CASSY & CO. (LTD.) (119.699.)—Reg. Jan. 15, capital £5,000 
in £1 shares, to carry on the business of merchants, general agents, 
electrical, mechanical and general engineers, machinista, &c. First 
directors are D. W. Cassy and M. О. Beale. Reg. office: 56, Moorgate- 
strect, Е.С. 

MIRFIELD GARAGE & ELECTRIC WORKS (LTD.) (119,651.)— Вов. 
Jan. 12. сари al £1,000 in £5 shares, to take over the business of an ее 
trician, motor dealer and automobile and eyele engineer, carried оп as 
А. Morton & Со. Private company. First directors are: T. W. Sproule. 


E. В. Wilson, E. W. Lee, T. Nevin and В. F. Walker. 


MORTGAGES AND CHARGES. 


ACKROYD & BEST (LTD.)— Issue, on Dec. 8, 1911, of £6,700 dcben- 
tures, part of a series of which particulars have already been filed. 

CORONA LAMP WORKS (LTD.)—A memorandum of satisfaction in 
full in Jan. 1912, of debentures dated July 10, Aug. 22, Sept. 13, 
Oct. 10 and Nov. 9 and 21, 1911, s3curing £2,000, has been filed. 

CORONA LAMP WORKS (LTD.)—Particulars of £20,000 debentures, 
created Jan. 9, 1912, filed pursuant to Sec. 95 (5) of Companies (Con- 
solidation) Act, 1908, amount of present issue being £2,800. Property 
charged: Company's undertaking and property, present and future, 
including, uncalled capital. No trustees. 

ELECTROMOBILE CO. (LTD.)—Issue on Jan. 15, 1912, of £163. 10s. 
debentures, part of a series of which particulars have already been 
filed. 

ENGINEERING INSTRUMENTS (LTD.)—A memorandum of satisfaction 
in full on Јар. 13, 1912, of debentures dated from Dev. 20, 1906, to 
April 27, 1969, securing £3,489, has been filed. 

GLORE ELECTRIC CO. (LTD.) - Particulars of £1,000 debentures and 
£1,000 second debentures, created Dec. 50, 1911, filed pursuant to Sec. 
93 (3) of Companies (Consolidation) Act, 1998, whole ainounts being 
now issued. Property charged : Company's undertaking and property, 
present and future, including uncalled capital. No trustees. 


CITY NOTES. 


vrac == 


MEMORANDA (Jan. 25).—Bank rate 4 per cent. (sinco Sept. 21, 1911), 
Price of silver, 2644. per oz. Consols 774 —77;; for money ; 714—717} for 
account. Consols Pay Day, Feb. 2; Stock and Shares Continuation 
Days, Jan. 29 and Feb. 15 ; Ticket Days, Jan. 50 and Feb. 14; Pay Days, 
Jan, 31 and feb. 15; Mining Shares Carry Over Day, Jan. 25. 

Prices oF METALS (London). — Coggper, cash, 624 ; three months, 63%. 
Lead, English, 15; —161; Foreign, 15; —154. Spekter, 264 —261. Tin, 
English, 196—197 ; Foreign, cash, 192}; three months, 1901. Фот, 
Cleveland, cash, 49/11; three months, 50/0}, 


Аъ 


BAHIA TRAMWAY, LIGHT & POWER CO.—Tie gross carnings for 
December were £13,265 (increase £633). Aggregate for year £157,733 
(increase £14,999). 


BLACKPOOL & FLEETWOOD TRAMROAD CO.—Tho directors have 
declared a dividend for the half-year ended Dec. 51 at the rato of 9 per 
cent. per annum and a bonus of 1 per cent. l'or depreciation reserve 
£3,500 is allocated and £759 to general reserve. 


BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. (LTD.)—'l'lie. traflic 
receipts for December were £24,230 (increase $3.15). Aggregate for 
1911, £252,100 (increase £30,555). 

CLONTARF & HILL ОР HOWTH TRAMWAY CO.—A dividend of 3 per 
cent. per annum aud а bonus of 18. per share out of accumulated 
surplus profits have been declared and £279 forward. The dividend 
ix the same as a year ago, but no bonus was given then. 


DUBLIN & LUCAN ELECTRIC RAILWAY СО. — Тһе report for the half- 
year ended Doc. 51 states that the profit was £1,059, and after payment 
of 5 per cent. dividend on the preference shares the directors recom- 
mend writing off £101, balance on the mechanical stokers’ account, 
and £20, balance on water supply account, carrying forward £526. 


DUNDEE, BROUGHTY FERRY & DISTRICT TRAMWAYS OO. (LTD.)— 
The directors have decided to pay an interim dividend on the prefer- 
ence shares at 6 per cent. per annum. 


ELECTRIC CONSTRUCTION CO. (LTD.)—An interim dividend at the 
rate of 7 per cent. per annum for the half-year ended Noy. 30 has been 
declared, payable on 31st inst. 


KALGOORLIE ELECTRIC TRAMWAYS (LTD.).—' Тиз company's traftic 
receipts for Dce. were £3.387. Total for the year, £41.333. 


LONDON TRAFFIC PROBLEM.—It is announced that the boards of 
tho Underground Electric Railways Co. of London and the London 
General Omnibus Co. have entered into a provisional agreement for а 
close working arrangement. The former company will acquire a con- 
trolling interest in the London General Omnibus Co., whose stockholders 
will get in exchange for every £100 stock £105 6 per cent. first cumu- 
lative income debenture stock, £105 6 per cent. income bonds and 
100 “А” ordinary shares of the Underground Co. In addition, the 
ordinary stockholders of the Omnibus Co. will receive from that 
company a cash bonus of £8 per £100 in respect of accumulated 
profits to Dec. 31, 1911. The offer is conditional on: («) The holders 
of such percentage as the boards of the Underground and London 
General Omnibus Companies may agree of the ordinary stock of the 
London General Co. accepting within a specified time the offer made 
to them : (^) the Underground and London General Omnibus Com- 
panies obtaining all necessary consents to the proposed scheme, aud 
the Underground Co. also obtaining such an enlargement of the objects 
of its memorandum of association as it may be advised ia necessary. 


METROPOLITAN RAILWAY СО. е directors have declared a divi- 
dend upon the ordinary stock for the past half-year at the rate of 1j per 
cent. per annum, £9.200 being carried forward. A year ago the dividend 
was at the rate of 13 per cent. per annum, £10,000 was placed to electric 
голема fund, and £9,498 carried forward. 


ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.) — The directors 
recommend а balance dividend on the 7 per cent. preference shares 
for the half-year ended Dec. 31, 1911, of 3s. 64. per share and 5з, per 
share on the ordinary shares, making, with the interim dividend paid 
thereon, a total distribution of 10 per cent. 


SCOTTISH TUBE COMBINE.—It is reported that after lengthy nego- 
tiations the various Scottish iron and steel tube makers have been in- 
duced to combine and that Messrs. Stewarts & Lloyds enter the combina- 
tion as shareholders, and one of the Messrs. Stewart will join the new 
hoard. All details have not been adjusted. but the capital of the new 
company is fixed at £750,000, in debentures and preference and ordinary 
shares; only the debentures (£250,000) are to be offered to the public. 


STOCK EXCHANGE NOTICES.—'l'he Stock Exchange Committee hivo 
granted quotations to £385,000 4} per eeni. preference stock (in Кеп Di 
scrip). with £95.000 additional 41 per cent. preference stock, of the 
Central London Railway Co. and &45.000 additional £5 fully-paid 6 per 
ceni. cumuladive preference shares of thee Para Electric Railways. d 
Lighting Со. (Ltf.).. "rhe committee have been asked to grant а quota- 
tion toa further issue of £51.200 5 per cent. 30-year tirst morigage bonds 
of the Calgary Power Со. (Ltd.). 


URBAN ELECTRIC SUPPLY CO. (LTD.)—The directors have prepared 
a scheme for the reorganisation of the capital of the company. The 
proposals are: (1) To limit the cumulative preferential dividend to 2 
per cent. for 1911, 3 per cent. for 1912, and 4 per cent. for 1915, 
the balance of the 5 per cent. dividend for each of these years being 
satistied by the issue of funded dividend certiticates redeemable by 
annual appropriations of £1,250 out of profits of each year after pay- 
ment of the full dividend on the preference shares, but before payment 
of any dividend on the ordinary shares for such year. (2) To reduce 
the paid-up capital by £160,000 by writing £2 per share of the 80,000 
ordinary shares of £5 each. (3) To increase the directors’ borrowing 
powers. (4) To increase the capital by the creation of £150,000 of new 
shares, According to the directors' estimate, and allowing а reasonable 
murgin for contingencies and carry forward, the scheme will only 
admit of the payment of cash dividends on the preference capital of 2 
per cent., 3 per cent. and 4 per cent. respectively for those three 
years, leaving arrears of dividend of £15,000 to be satisfied by the 
issue of funded dividend certificates. 


ал35 


655 __ 


THE BLEOTBICIAN, JANUARY 26, 1912. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC | ELECTRICAL COMPANIES’ SHARE LIST. 


.. | BusiwzESS. 


ʻa) These comparisons are with the corresponding period last year. * ede electrical, 
1 Piue? Чауш; 


RECEIPTS. [Last rs | 
XI Se a — | & 4 | Divi- МАМЕ. | Eg SL Divipenp | Werk то 
LINE. | Week | 3 ше. Pls AGGREGATE. | Я | E |! Jam. 24. \Yrecpev,; 029% | Jaw, 24. 
х а Мо. С] Тас, or Dec. | | | | igh- Low* 

At КР! Бел Ж Amount. " ied | Electricity Supply AN ре 

б x — E || 10 5/0 | Bournemouth & Poole Elec. Sux. Ord.. 71—8] 6 17 0 Mar, Sep .. а 
Aberdeen Corporation .... Jan. 17 1,313 |+ 105 33 50.226 |4. | 10) 4/6 | Do. 4} perCent. Cum. Pref. .......... 81—91 417 à Feb’ P» Eu v. 

*Airdrie ......... eccseceeos| мы 12 253 | + 60 2 "535 |+ 10 6/0 | Do. брег Cent. Cum. Second Pref. ...... 10$—11 511 6| Feb, rie p Ls 
Anglo-Argentine ........ » 21| 48326 | 510 3 150,544 |+ | St. | 44% | Do. 44 per Cent. Deb. Stock (red.) ...... 100 —102 49 0 Тай, Tule + 
Ashton-under-Lyne........ + 2 355 | + 3| 43 17 771 tá 5 4/6 | Brompton & Kensington Elec. Sup. Ord.. B —8 6 1 9 | March T 8l "i 
Ayr Corporation ........ „ 2 178 | 4- 1 36 11 628 Уй | 5 3/6 По; - 7 pat Cent. Prei tie aes бәя дә: 71—8 4 10 3 Tes M, 5 es 
Barnsley мез кузь л» еза КАҢ > 172 | + 13 2 '298 |+ |S’, | 4% | Central Elec. Sup. Co. 4% Guar, Deb. Stzk. 98 —101 4 0 6 June Doc - Аз 
Barrow «e... rernm & M 286 | + 78 2 495 + 5 2/6 | Charing Cross (W. End & City) El. Sup. Co. 3}—4 6..0: 0. Fab. Aug > 
Bath Electric Trams, Ltd... $m. a2 672 | + 37 3 2,127 + | 5 2/3 | Do. 44 per Cent. Pref. .,.......,...:,.:. 41—41 418 6 Feb, AGE 48| .. 
Birmingham Согоо -| » 13 1 10,685 | + 3,650 | 41 360,541 |+ St. | 4% | Do. 4 per Cent. Deb. Stock (red.) ...... 93 —96 | 4 4 © | Jan, ] ly е s 
Birmingham & Mid'and.... 4 12 874 | + 33 2 1,501 4- St. | 44% | fDo. 44 per Cent. Deb. Stock (red.)...... 9934—1011 4 9 6 | t E 200}| .. 

Blackpool & Fleetwood rice 5» 2 189 | — 19 3 "789 x 5 2/ Do. City Undertaking 41% Cum. Pref... 31—41 |516 0 ]ап . k 4 
Blackburn Corporation a c и 17 990 $ 64 t43 49 576 d | 5 2/0 Chelsea Electric Supply оГ aia stamens 4 - -4} B 17-9 March шу ie 
Bolton Corporation........ б. 4 2213 ! + 10| 43 108,033 |+ || St. 44% Do. 4} per Cent. Deb. Stock (red.) .... 93 —101 410 6 June, Dec m 
Bombay ................| Dec. 22 3,352 | + 404 | 51 153.484 + St. | 44% | Chiswick Elec. Supp. Gorp. Ist Mort. ОЬ. 91 —-94 4 17 3 , 
Bournemouth Corporation..} Jan. 17 1,482 | + 180 | 42 76 178 + 10 6/0 | City of London Electric Lighting Ord..... I31—134$ S 4 9. | Fd. "Aue | 134 13h 
Bradford Corporation .... Es NO 4802] + 103| 42 231207 |+ 10 6/0 | Do. 6perCent. Cum. Pref. bs aL е 2-13. 4 16. 9 ] n, July i 
Brighton Corporation...... m. 2 765 | 4- 59 | 442 44.472 Н | St. 5% | Do. 5 рег Cent. Deb. Stock (тей.)...... 117—121 4.4 D Ju 43 ыз 25 H 
Bristol Trams & Carriage .. 5». 19 6,114 |+ 6 : 8 4 |, St, 44% Оо. 4} рег Cent. 2nd Deb. Stock (red. узу 100—103. 4.8. 6, ] $ ly - m 
Burnley Corporation ...... wu 0 1,264 | + 75 21 22405 |+ ГЕ | 5% | G. of Durham El. Р.О. 5% Ist Mort.Db. 51. 87 —-89 514 6 J e July F | 
Burton Corporation ...... » 4l 267 | 4- 31 42 12.257 + 10 4/0 | County of London Elec. Supply Ord. .... 9 —9] 5 8 0 e « ane giar 3l 
Bury Corporation ........ » 2l 1,030 | 4- 32 | 442 54 374 + 10| 6/0 Do. брег Cent. Cum. Pref. .......... 11—115 5 6 6 Маг Sept 11; ШУ: 
Calcutta Tramways Со. ....| „ 20 | R61,942 | --R19,868 3 | 5182598 |+ St. 41% Do. 44 рег Cent. Deb. Stock (red.) .... 107 —109 433 |] t hd: 108 107 
x Camborne-Redruth ...... е > М0 Iz 7Sa 3 368 |+ St. | 4% | Do. Second Deb. Stock .,............ 190 —103 4 8 6 rid ШУ 102} 
Cardiff Corporation........ » + 2.283 |+ 286 | 42 103,937 |+ ..| »» | Edmundson's Elec. Corp. Огӣ........... i—} June Tils 54 x 
Central London Railway ..| „ 20| 5,267 — 22| 3 | 15475 |— E ..| Do. брег Cent. Cum. Pref. .,.... 0+: 2—2} и. 
City & South London Rly... A wx | 3,5]5 | — 10 3 10349 |— | St. 44% | tDo. 44 per Cent. Ist Mort. Deb. (red)... 84 —8o 540 "t | did 83 т 
eds Electric Trams Co... .. 55 IB 453 | + 39 3 | 1176 |+ 5| 3/0 | Folkestone Electricity Supply Co. Ord. .. 41—5 5..5. D April, Oct w i 
Medial. с гунро es as » 12| 2618) + 76| 41 | 74,446 |+ |. 5 eu, De 5 per Cent, Gum. Eref, resins 415k 5 2 6 Mar, Sept | = 
Devonport Dist Trams.. $s 14 517 4- 82 2 912 |+ hee y Es 2 Ist n Stock (red.) ...... 95—98 413 3 | Feb. ré S f | 
боега к / ove Electric Lighting Ord. ............ }— 2 
Dublin & Lucan Railway ..| „ 19 109 i 14 Е: Ace E St. 44% | Isle of Wight E. L. & P. Co. Deb. Stock .. 88 —9] E 0 6 PEDIR EE «en 
> eril Д АРГУ e E 5,445 + 510.) 29 15019 |— 5 Hh Kensington к Knightsbridge Ord. ...... 1—7 6 8 6 Feb, Ami éi n 
des. N NE ч. — 14 || Q; берег Cent. Ist Pref... ava cava. 5t—t Тш, p: +» 
pone Corporation Cv «as | » 12 1,096 | 4- 24 {35 nci t I St. 495 Do. 4 рег Cent. Deb. Stock (red.)......| 94 — 96 i 4 E Jany. шу dul >» 
Exeter Corporation A rs de 19 E БЕ, Жас, ЭЕ 46,717 |+ ке "Co. (Jeint St Knetbe, Co. & Notting Hill ki 
ete Поп _...... 2 ) Je 23 42 4 ‚ (Joint Station) 4% Deb. Stock (red.).. 95 —9 i С e | 
ен & Dist. Trams м ^" 12 994 + 18 i Н St. 41% t Kent Elec. Power Co. Irred. Deb. Ads А 78 и 5 5 fe aus ee | ii 
Oe рога «өзө а „ Le denn | — 84 133 161.790 |+ 3 ae Е Ord Ами ст | 11—11 3 4 6 Маг Sept e b 
i ERI а 5 f | Et 5 3/ о. er Cent, Pref. „ааваа 49-5 |6 5 ae “Cant | №4 
Gloucester Corpn. ........ | 17 273 ja 3| 3 351 |+ Wt Eur Der eum A s ч. 5 0 Mar, Sept & T 
Cravan Marthina es ase | А 12 4ч 27 2 548 |+ Ў 2/8 ебәр id nt. ort Debs wows vers EB —91 4 9 &!' Jan; July 0 = 
Great Northern & City Rly.. „ 20 1.717 T 106 | 3 5 on t 5 2/3 Do. pu p MC oA ree VER dA E H 5 3 0 TE: i ` 
Greenock & Port Glasgow..| „ 12 584 | + %| 2 1137 |+ єй», Do. 4] ber Gent, Deb. Stock iat Моге! 99 —104 4 8 4 Јап, July |101} 100 
Halifax Corporation ...... О, MET T * T St 34% Ро. 3} perCent. Mort. Deb. Stock red.) 81 —87 4 г 4 June, Dec | 7774 204 
Bp Aree OS har fp = ЛЕ Жш ж 1. ру | ах К мае еМ ерен 95297 (4023 9 2 7| &| 4. 
diei Elec. Trams Co. .. x — 8 686 | — 11 3 2299 | 5 2/0 | Newcastle Elec. Supply Ord. (1-50 000 & : a i 
+ n ОПЕ «esso osea T T 5% _ | 57,010- 137,500) .........-..,.. кз 34 —4 6 00 Feb, A 
dien 7550 aron, m ^ 2 1:723 [sb 2 р 81 188 m | 5. 2/6 Do. 5 рег Cent. non-Cum. Pref. ...... 4 —41 817 % Feb! AUR pa 
рова Ната еда | „ 20| 3.042 |+. git] «a | 1246206 |+ 100 43% Do. 4} рег Cent. 1st Mort. Deb. ...... 55.—9* |4 13 9] Jan e $i. 
ik istrict Council ser a X9 | "yp | = 33.| wa 22659 |+ 100 5% | North Metro, Elec. Power Sup. 5 Morts.. 99 —102 419 6 an, July . m 
| keston District Council .. i [7 126 | + 15 42 E EE 1 6% Northampton Elec. Lt. & P. Ord #9 11—1 к ^4 + 
pswich Corporation ...... |! uu "20 342 | + c 42 rie t 1 9% Djs EOS HEURE аана EE DA ee ы. $ & t1. 6 Feb, Aug ` se 
Isle of Thanet Co. ри 2: 20 246 |. 11 16 jc t St 4% Do. до? eke: Pe ee ree ty ee ee es Pe E 1 і 9 4 © 0 Feb, Aug . e 
лое. T rporation не ian » 15 105 | | 2 `'192 n 10 oh DOE Hill E. L. 65. 6% No jn.ComPref. 91 — 101 : P ^ Pins, Esc г. 
SFDOTATIOR x 4 v И B 5 д | 5 mr (| 5 /C ford Electr 7 - A ‘ D 
eine Ero. m 151 + ! | 42 7.803 es St rn "ES T 5016 enu прерии ое ө} 513 9 Масв.... * | ж 
Kirkcaldy C Corp orat j PM M 20 139 | ' 36 c 97 + 5 5/0 St. Jame S `& Pall M ll Ele у ADM pide ABE 4 o 1 wa | .. ‚е 
А Corpor. OD «5 «ЖШ, ТА 2:8 | + 34 WIG |F 5 36 Do. 7perCent. Pref. ai АСЕ. т 5] 6 Го Feb, Aug ~ ve 
Lan irks > Tr ims Co. ..., | " а | 1,362 -} 85 y 4178 | St. 31% Do. 3h per C nt. Del 14, . Stock (red.) heats 85 Н, Ж : nee ae <. 1 
m e) ire U; nited ........ » 17| 4,204) < 67 3 3078 |+ : Smithfield Market Elec Sup. Ord. .... 1i ii 518 ED July .. 
е RIOT ice оа тоте алет +! кы 2 | 142 м ч у bd j š 4 Sout! I | АЙ, V АБА eves 2s "n со, уу P . 0 
pes oen ANOT zi dos И "- Е ( y | | 361 | (5 3] a " | rh О, : *Do FA | it Ele К Sy (re A ap TY 16! E f; ; DUM 6° 
elcester orpot HOH uias ^ S ERA тры Я 2 i.t. rz "ym 0/8: Cat N 7, = З в, тож ОВ, ( 5 on e- 
Leith Corporation ........ E10 NES HUS | Aq b ©: ds a e VA : АН тег? Ist Preti 1—11 612 0 Feb, Aug L 
Lincol In Cor por ANON: asa г P | к. > | | 3 m 23,924 j $ {1 ; Do At vee Toe) с; и REDI Е! C $ 4 617 0 Feb, Aug se 
te Шаа Overhead RI Geo» 13111857 | + 99 | 2 5361 |4 ; i ; к и Ord, seen Е E в. А il Oct » 
уегроо уегпеа У №] $5 VA 564 ] st мз == =, m | 5 3 y^ E rapit S viv sad drove s ^ | Tr j ^ " ёе 

nk oe eee муп Bay БУ wc 119 | "121 E! "n р 1003 ЁЗ St. 41? Do. 4} Ы Е Cet Е Ist М e i мд 83 А ES Mesi e м: 

ai pen ee ус undl....| » 10| 43437 | + 1.49 | 133 Ш 2460 |4- 91 | Q6 Waste Heat & Gas Elec, Gen, Stations ене res ^ 
ond IER, Deae | 2 $9 5 335 Оч ное. | 5 5/0 estminst ТУЙ CON 32 i : ways (| “Ан 055 
London United. .. .. ....... BE Ade UR E e E PES IR M RUM, мемы Ji 8i 6 3 6 Mar, Sept 181 7 
Lowestoft Cx Air к: + 320 | 3 | 15,702 t і Pt UM и ET EE IIT 4 | ) 4 í : 
owestoft Corporation ....| ” 50 39 lid 4 | 303 | Electric В i—5n » О | Jan, July a) 7. 
Manchester Corporation ..| 20 | 15.185 1 | 16 2,760 |+ ric Railways and Tramway; б 
Mersey Railway ...... esu | T zi UE + 335 | 42 687,545 lda 36 И = Bath Elec; Trams Pref. Ord, „оор, 1— 4 Kari] no 
MELLE vo) “rhb. | 3 | 39 Е 5 ов a аарысына бей |817 ай July | ae | w ^ 
Metropolitan Dist. Railwa; MEL Г, | 29 |+ MAC о. 4} Ist Mort. Deb. Stock (red.) .... 89 —85 ) | Apri AN ru 
Укен енд, тем ди wr. А Cds | -* 724] 3 | 38053 |+ "44°, | B'ham & Midland Trams 4} Ist Deb. Stock ay oir dT г. | 
рс Trams.. 12 8216 | - > ТО, fOCK 72 24 &17 О Тап, Jul 924 
ККП huey choy ater AP Eo БУЛ EA ЕД у» 10 4% Bristol Tramways & Carriage Ord. ...... 5—5 |6 19 | Feb, “Aue 1 25, 4 
т, lson Corporation........ $ E Жык 11 2 473 |+ 10 1o? Ds perc ИИ с Е салау а а ә | 
ewcastle-on-Tyne Corp...| ia | x | vs se M 55 % 2, per. Cant: Ребе aa airan алаа 10: = 31: | №. - 6 
Newport (Mon.) ....... жу БА. 2 643 | + 284| 42 | 181882 |+ .. | BritishElectricTractiono°,PtOrd.NonCum i8 2 ge Jun Be е1 : 
Northampton Corporation..| „ 19| 521+ 39 | 42 30,092 |-+ +» Do 7рз T Се ent. Мол Cam. Pref, ...... 41 —4 2 у. E 
Oldham, Ashton & Hyde ..| „ 12| 50+ | 2 | 939 |I o. Do Dif Grd Sharni canis secos 4 —7 s "M^ 
Oldham Corporation ...... x. МО 1,751 I c г _ 439 bc ER Do. 6 per Cent. Cum. Pref. IIT 23 — 88 Ke Feb, Aue ic x ^ 
Perth (N.B.) Corporation ..| ” 17 pras + 26 | 43 83,636 |+ 5% Ро. 5 рег Cent. Perpetual Debs, ...... 95 —98. | 5:4. 6 Feb, Oct 97) 9? | 
Perth (W.A.) Elec. Trams ..| ” 19| 1952 T 13 | 35 6,372 |+ 4а Ро. 4} ре ack ль 2nd D D. Stock IT 79 —3 511 0 May м = aes | 
Ре te irboroueh mr SERERE did 12 115 | + 233 К) 5,573 | H 3' о Central Lot MI Or dinar y Stax IO 3 е, Ель 67 - 69 4 8 É Feb. AS 8 rey |: 
Portsmouth Corporation "з. » 29| 17| + 173| 42 Бе уз {% Do. 4per Gent, Pref. Stock - ) = 1412 9 КЫ АЕ gall v | 
Patwtiet ость. ^ 35 aoe XI 173 12 94.166 |+ 4}-° Do. 4} рег Cent. Pref. 5с rip ful ily р ad ы 1082 llo 4 э 6 VEM, ЖОР Т 1: > 
Preston Corporation ...... L 17 | ji pum 82 | 2 3,394 1+ 2n Do. “Deferred Stock: indt iesnrquii CT 58 a 10 0’ Fea du: =з, 52 
Rotherham Согрогайоп.. > d 668 | 1 RA. be mark, iha уена 100: 49, 400; 4per Gent. Debs. icio rote 100 —102 319 0 “9: ы oet 
РОН | , 12 n LE 60 42 23,170 |+ 2, 5 2/5 City of Birminzhnam Trams 5% Cum. Pref 420—5 5 КЫ: Ja y: ШУ | 
Salford Corporation ...... " 22 4.429 T 4 2 134 |+ 100: 4% | Do. 4 per Cent. Ist Mort. Debs. ...... 97 —100 4 1 6 А Уе, | | 
ИВА жазат аны дан ы, " A2 it 15 | |42 207,873 |+ 1{% City & South London Rly. Con. Ord. .... 28— 291 609 pri Set ^ 
Sheerness БАААРЫ АД ds o . z за 5% | Do. 5 рег Cant. Регр. Pref. (1871) .... 108 — 110 411 9 E Aug 291 284 ] 
Sheffield Corporation ...... т 21 6.353 RS 2 2 8) |— 5% Ра ОО ths paves Sew We WIN veal иж. Ot Rob 104 —106 ' 4 16 eb, Aug H T E 
КОМ Tramite err eii pt + 36| 49 | 280049 |+ SH | Du. (1901) kaso vspensresh rage aao esos 64-12 О FR О 
South Metropolitan. ....... | 207 .. “i a % | Do. (1903).......›..›.›.....»›ь,...] 103 — 105 | 4 16 О КЕД EN oed 
Soüfh ТАН; „ә ул ачазы ш, " 12 B1 + 13 2 1,235 |+ ‚| 4% | Do. 4perCent. Perpetual Debs. ...... 101 —103 3 18 о | eb, Aug | 1090 р 
Southampton гы, " 7 {152 + 23 2 1438 |+ 10 6/0 | Dublin United Trams, 6 per Cent. Pref. ..| 11-12 |5 4 0 Мау, mov | | 
Southend Corporation S yg 4:6 T. 16| 42 22,427 |+ 10 5/0 | Gateshead & District Trams Ord......... 81—89} 240! Feb, Aug | Fx ' 
Southport Tramways ...... Шы 254 | + 105| 42 29,351 |+ 10 .. | Gt. Northern & City Rly. Pref. Ord. ( 14—1i a | jes; “i 
Stat dee, Hythe an Тев" 26 22 + S а 55 aa + | nt jr рне ct Elec. Trams, 696 c Р. 1—3 | » ы Seng 1 i It i 
СКО E.» «« ое деше cv s ET y . + 44% | Do Өй, Stock sang eire ТЪЛ iz ) ^ d 
Bunderland'Goreotaten ГА 19 1,048 | + 75 | 42 50,077 |+ 10 .. | Imperial Tramways Ord. ..............! K- — [5.19 0 pril, Oct Е ін 
яде e M й * 10) .. | $Do. 6perCent. Pref, „ке ioa 31—4 Ж Маг д? | Мм P 
Swansea Trams. ..esvesass i2 1,102 T 15 | 12 5,617 |+ 4% | Do. 4% per Cent. Debs. ............. 0—72 6 6 9 334 n 
Swindon Corporation ...... 20 | + 82 - 1,909 |+ | 2/6 | 1. of Thanet E. Т. & Lt. 5 per Cent. Pref.. | 28-25 | 415 0 Mat M | X - | v. ' 
ОВ, xh undi к i .,190 || St | 4% | Do. 4 рег Cant. Deb. Stock ..-....-.- 75—90 |5 3 6| JamJur | | ^ 
Tynemouth and District....| , 12 131 + 5 2 72 10) 5/6 | Lanarkshire Тгатумауѕ ...,............ 104—101 |5 8 6 wk: July | | 
а не ед Dil. 1.2 252 |— 5% | Lancs Utd. Trams 5% Prior Lien Deb. Stk! 78—80 |6 6 6 Jan, J ie 
Wallasey Corporation...... ” 20 932 + 50 3 1,021 |+ 4% | London Electric 5 Deb. SOGE: oo v3 «6s 97 9 420 ^ 57 
Walsall Corporation ...... » 28 490 t 83|.42 46,893 |+ Yo | ро. 4% Рге!....................... 83 —85 | 415 3 a it 
Warrington Corporation..., „т M 405 T 33 1,542 |— ©; London United Trams, 5% Cum. Pref, ..| 231—234 ; 1 554 | 
West Нат Corvoration ....| ” 18| 2656 T 9| 42 17,100 |+ 4% | Do. 4perCent. Ist Mort. Deb, Stock ..| 75 —78 | 5 4 6 ' 
Weston -;'zcr-Mare de A ae $ 12 , 31 413 42 115,035 + П LE Mersey Con. Ord. Stock зе eeceseress 6 —8 
Wolverhampton Co. ..... es sn Prt T - 1-2 51 |+ 0/6 | Metropolitan Elec. Tramways Ord.......|' 31—15 |5 5 0 
Wolverhampton Corpn Уа. Е 17 904 + 11 2 750 + p. Do. Deferred ооо eee eee eee ee = vam 

н чи ОНЫЙ ” BO коле 2| „ьш, = 06 | Do. SperCent Cum. Pref. ...:.:.:..) НЙ | 511 0 m T 
Wrexham HE е е усти 12 90 + 1 2 434 — he Do, 4} рег Cent. Deb. Sines... cts sree 93 -ih 4 0 104 
Yorkshire W.R. Trams чег, і 21 1 125 x 5 2 162 -+ 549 Do. 5 Cent. Db. МДЕ AX YMSNITITI. 101 A 4 6 | 
Yorkshire Wo Woollen ollen District..' ; 1 ! ud 60 3 3,599 + Metro tan Railway Consolida жан... 46° E 6 

2* 1022! — 49 .2. 1, + i | 
паела Erden S | i 

>. ange Cordmit - 
сне d by ҮС emm - à 


t Minus 3 days { Minus 2 days, jj Plus3 dere 


656 


——— С 
SLECTREACA COMPANIES' SH 


10' 1,6 West India & Ралата ............ Wess 
101 6/0 ' Do. 6per Cent. Ist Pref. ............ | 
10, 6/0 ` Do. 69?$2ndPref.......... Tae seul 
100 5% ро. 5 per Cent. Debs. .............. 
ae 1 Mm Telegraph .................. 
К t. Deb. Stock 
4 | Western Union Telegraph, $1 косе ги хув 
$1,000 4% Рае &RI Est Са, 


St. 4% | Ос 4 рег Селі. Mort. Deb. Stk. (red.).. i 
2/6 fEastern Extension... 
109 4% Do. 4р>г Сьпі. Deb. Stock ........ 
25 4% ' Eastern & 5. Af. 4% Mauritius Sub. Debs. 
10 5/2 СМ, (of Copenhaz зеп) with coup 84 .... 
25 12/65. Indo-European .... koc teet ten 
0100 5% Mackay Сол: panies COMMON .......... 
1) 4% Do. Рге{егепсе ............5<55ә.. 
1 1.) tMarconi’s Wireicss Teles, Со. .......... 
1°92 +1095: 7% Batüpe, Pref _............ | 
IQ" 4'"5. Ре: & Europ 'n Tel. 495 Guar.Dbs.(red.) 
2$ 1/3 West Coast of Amtes m | 
100 4° Do. 4 per Cent. Бе|б®............... 


Жу 


| я Last, T ® 
= i Divi- NAME. рна 
М DEN 
ыы T ‚ YIELDED. | 
k eee 
s | , Electric Railways and ucl нба ! 
Г $5 Metropolitan Rly. Surplus Lands Stocks | 67 4 8 6! 
2 34% | Do. 3j per Cent. Preference ...... 470 6^ 
St 3 о o| Do. З} рег Cent,“ A” Preferences 416 
t. 3195 | Do. 3j per Cent. Convertable Pref.. 41 £: 
St JA tDo. 3$ per Cent. Debenture Stock.. 1317 0 
St. 3499 | fDo. 3} perCent." A" Deb. Stock . 317 9 
St .. | Metropolitan сү Railway Ord. .... | - 
St. ' 44% Boe dE Prst Prei SG sesso ees 417 9 
St. 349%} Do. Assented Ext. Pref. (Int. Guar. by 
St Und. Elec. Rlys. Co. of Lendon, Ltd.) 411 0 
t.‘ 3% | Do. 3 рег Cent. Consoltd. Rent- -charge 317 0 
St.: 4% Do. 4 per Cent. Midland Rent-charge 319 3 
St. 4% 1 Do. Guar. Stock 4 per Cent. ........ 4 80 
St. 6% ' Do 6 per Cent. Perp. Deb. Stock . 429 
St 49 Do. 4perCent. Ditto .............. 4 3 3 
1 4:4. Potteries Electric Traction Ord......... 5 6 0 
V 0/6: Do. § per Cent. Cum, Pref .......... 7211 6 
St. 439: Do. 45 per Cent. Deb. Stock ........ ' 418 0 
1' 1/24 | S. Met. Elec. Trams & Ltg. 6% Cm. Pref. 8 80 
St. | 4% | Do. 4 per Cent. Deb. Stock .......... 618 0 
100° 5% | Sunderland Dist. Elec. Trms.5% тЫ. 840 
lO .. bi sd Elec. Rys. Lon. Shares Sites "WE 
- 44% | Do. 419, Вопд5............›....... 419 0 
.. 150: Do. 6*, "In. bds with coup 8. aad ee 1180 
5 .. Yorkshire (W.R.) Elec. Trams, Ога. .... T 
9 .. Do. 6perC-nt. Сит. Pref. .......... , 
St! 44 ; Do. 44 per Cent. Ist Debs. .......... 5 Ро 
| Electric Manufacturing, &c. 
St. 441% | Anchor Cable Co. 4195 Deb, Stock ...... 413 9 
1 1/21 | Aron Electricity Meter Ord. ico vae ча | 814 9 
1 0/74. Do. 6? Cum. Рге!................. 714 0 
1 2/4! Babcock & Wilcox Ord. МЕРТУ 4 80 
бе Do. Pref- dde s ds rue ‚317 Q^ 
5 4/0. British Insulated & Helsby Cables Ord.. 756 
5 3/0 ' Do. брегСеплї.Ргә!................. 500 
St. 44% Do u per Cent. Ist Mort. Deb. (red.)... `4 8 0 
5. 5°, Do, 5% Mort, Deb Stock .......... 417 0 
St. 44% British Ue n-Houst'n 419, Ist Mt.Db. 414 3 
5 .. | British Westin} "house 6 per Cent. Pref. .. ne 
100 6% Do. 6 per Cent. Prior Lien Dbs. (red.) | 518 Q' 
St 4% Do. 4perCent. Mort. Deb. Stock . 740 
St. 5°, Brush Elec. Enz. Co. Prior Lien Deb Stk. 6 5 UV 
St. 44% Do. 44% Perp.lst Deb. 5їК........` 779: 
St. 43°, Do. Perpetual 2nd Deb. Stock ......: 180. 
5 5/0 Callender’s Cable Con. Ог4............. воо | 
5 2/6 Do. Sper Cent. Cum. Pref........... 417 6 
St. 449 Do. 4} per Cent. Ist Mort. Debs. (red.) 41! O 
| 2/^ Castner-Kellner Alkali Co. ............ 566 
St. 4}% Do. 4} per Cent. Ist mort. Deb. -red.).. 433 
1 0/71 Chadburn’s (Ship) Telezraph Ord. ...... 7 5 6 
1 0/81 Consolidated Electrical Со............. 715 3 
1 0; Consolidated Signal Co. заррае 13 6 0 
10/7) Do. брег Cent. Pref. ................ | 740. 
3 .. Crompton & Co. (Nos. 1 to 85.000)...... ё | 
00 5% Ро. SrerCent Ist Mort. Debs. (red.). . 8 60 
5 1/0 ' Dick, Ken & Со. Ог41................. 519 0 
о 0/74, Do. брегСепї. Cum. Pref. ........ ane 6 0 0 
St. 44% | Do. 4} per Cent. Deb. Stock ........ | 4 15 9 
5 .. | Edison & Swan United ("А " Sh.) (£3 bd. ‘a 
2 Dor, GES Pails c Prexevi юке ъадада .. } 
$. 4% Do. 4 рег Cont. Mort. Deb, Stock (red. ) 5и 0 
St. 5% | Do. Sp2rCent. 2nd Deb. Stock ...... 6 70 
221, Electric Construction бо............... 613 0 
2 2/9: Do. 7 per Cent Сип. Рге!........... | 718 6 
St. 4% *Оо. 4 рег Cent. Perp. Ist Mort. Dose 5 9 0 
10 5/0 General Electric (1920) 5% Cum. Pref. 511 O 
St. 4% Do. 4perCent. Ist Mort. Debs... 411 6 
5 5/0 Henley’s Teleeraph Works Ord. ........ 6 4 0 
5 23 Ро. 4} per Cent. Рге!............... 49 0 
St. 44% Do. 44 per Cent. 1st Mort. Deb. Stock..: 45 9 
10. .. , India Rubber, Gut. Per., &c., Works .... § 9 0 
10. 5/0 | Do. SperCent. Cum. Pref, .......... 500 
100' 4% Do. 4 per Cent. Debs. (red.) ........' 4 4 0 
St., 5% Johnson & Phillips 5% Ist Mt Deb. Stk E" 
]| ..' National Elec. Construction Co. ........ | 2s 
1 ..-' Richardsons, Westvartn & Co., Ltd., Ord. T 
17; за Ро. 6 рег Cent. Cum. Pref. .......... T 
St.' 41%: Do. 4} per Cent. Perp. Deb. Stock.. 6 10 0 
<... | Simplex Conduits 6 per Cent. Cum. Pref. | a 
12 12/0, Telegraph Construction & Maintenance.. 617 0 
100 4% ^ Do. 4 per Cent. Deb. Bonds (1909).... 319 6 
|: 1/0 | Vickers, Sons & Maxim, Ltd., Ord..... 417 0! 
1 0/6 | Do. SperCent. non-Cum. Preference. . 430, 
St. | % Do. 5 рег Cent. non-Cum. Preferred . 411 6 
St. 4% | Do. 4perCent. Ist Mort. Db. Sk. (red.) 3 i9 9 
100 44% Do. 4$ per Cent. 2nd Mort. Deb. (red.)| ! 4 6 6 
100 5% | Do. 5 per Cent. 3rd Mort. Debs. Scrip..i 4150, 
10 12% }.С White & Co. 6% Cum. Pref. ...... 800 
D .. Whilhans & Robinson "Ord. ЕР ee 
S ..' Do. 6perCent. Cum. Pref. .......... ке 
St. | 4% | Do. 4perCent. lst Mort. Debs. ...... 6 18 0 
| Telegraphs. 
10 80 Amazon Telegraph ............... ica 
100 5?$ Dc. 5 рег Cent. Debs. (red.).......... 
St. |55) Anglo-American .................... 
St. 39:0 Ро. Preferred е есенна ааа р 
St 39/90 Do. Deferred ern 1 
St. 4% Commercial Cable 4 рег Cent. Deb. Stk... 1 | 
lG 6% Cuba б5$ибтлппе Om. ................ 1 
10 190 Do. Рае". пс" 10 per Сепё.......... 1 
© 2) Direct Беат Ord. зао ET eR TIRES 1 
S E Юз. 10 рег C-nt. Cum. Pref........... 1 
57) 41% Do. 4 rer Cont. ОәЬ............... 1 | 
10 76 Direct Urited States Cable ........ ess T 1 
102 41% Direct West India Cable 44% Rg.Db.(rd. | 1 
ot 2. 9 t Eastern Ordinary ii nere ran kr eda Ss ce 
St. 17,6; tDo. Зі per Cent. Pref. Stock ........ 
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DiviDEND 
Dur 


4 


Juns, Dec 


March .. 
Jan, July 


April, Oct | 


Ари, Oct 


July, Feb | 


Jan, July ` 
Jan, Juiy 


Mar, | Sert 
Fet, Aug 


May, Nov 


Jan, July 


Mar, July 
Jan, July , 


June, Dec | 106" 


June, Dec 


Apr, ' Oct 
Arr, Oct 


May, Nov , 


June, Dec. | 
‚ Jan, july | 

.My, Ag,N 
Е,Му.Ав,М · 
F,My, Az, N 
Jn.Ap,jy.O: 


Feb, Aug 
Feb, Aug 
Arril, Oct 
| April, Oct 
Jan, july 


Ja.Ar,Jy.O. 
une, Dec T 
мо 1381 
a.My,Jy.O 8414 


ay, Nov 


Ja. Ap. ly,O 


Feb, Aug 


May, Nov 
May, Nov. 
Jan, July 


Mr,Jju,O,D 


June, pee 


T 5%  :fDo. 5% Cum. Perp. Pref. Stock........ 
44% Do. 4 per Cent. 1st Mort. Debs....... 


5 2/6 Calcutta Tramways (1 to 137,610) ......; 
‚ 2/6 Do. S5perCent. Cum. Pref. .......... 
с 41^, ро. 419, Ist Deb. Stock (red.) ...... | 


= 5% Manila Elec. Ry. $1,000 Gold Bonds... 


.: 4195. Montreal "St. Ry. Sterling 4l per Cent. 


‚44% Do do. (Nos. 1 to 4,600) ........ 
O/6 Perth Elec. Trams Ord. .............. 
сз Ser. Do. Ist Mt. Db. Stocks vile s 


' 594 Do. 5 per Cent. 15% Mt. $500 Db. 
St. 4111 Do. 5 рег cent. Регр. Cons. Deb. Stock 
100 4$%, Toronto Ку. Co. Ist Mt. 41% Ster. Bnds. 


ы 3h " w 5% киш Power Со. 5% Gold Bnds.. 


[E ig 


———À——M— a —— —— . 


NAME. 


| Telephones, 

, Amer. Telephn. & Telegh. Cap. St....... 
‚ Do. ree Trust $1,000 4 per Cent. Bds. 
‚ Do. Cons. Bonds 1936 ..........! ! 


ae Video Telephone Ord. ........... 
‚ Do. 5 per Cent. Pref. .......... €— 
f National Co. Pref. Stock .............. 
Б Def. Stock is. oso re n a SS | 
+00. 6 рег Cent. Cum. Ist Pref. ...... 
+00. 6 per Cent. 2nd Рге!............. | 
tDo. 5 per Cent. non-Cum. 3rd Pref. 
сә. Deb. Stcck 3} per Cent. (rod.)....: 
Do. 4 рег Cent. Deb. Stock (red.) .... 
New York Telephone Co. 30 yr. Bnds... 
Oriental «occ eerte e ip EI ERE EN E 
Do. 6per Cent. Cum. Pref. .......... | 
Do. 4 per Cent. Red. Deb. Stock...... 
' Telph. Co. of Egypt 44° Db. Stk. = ) 
United River Plate Ord. 1 to 190,000 
Ро. SperCent. Cum. Pref. .......... 
Do. 4j Deb. St. Red. .............. 


Financial Invastments. 


i 3/0 Elec. & Gen. Investment 6% Cum. Pref.. 


2/0 Globe Telegraph &Тгизї.............. 

3/9 Do. 6perCent. Pref. .............. 

of; Submarine Cables Trust (Cert.) ........ 
Colonial and Foreign Electric 


Railways, Tramway3, &c 


| 2/9 Anglo-Argentine 54° Cum. Ist Pref..... 


‚ 2/9 Do. 54° Cum. Dad Prel ыы, 
4% Do. 4% Deb. Ѕіоск ................ 
44% Do. 449, Deb. Stock .............. 
5% ' Do. 5% Deb. ЅіосК ................ 


7o . Auckland" Elec. Trams. 5% Deb. те 
4/0 ` Brisbane Electric Trams. Invest. Ord. . 
2/6 | Do. 5 рег Сепі. Cum. Pref. .......... | 


44% Do, 4$ per Cent. Db. Prov. Certs... 
°o | British Columbia El. Rly. Df. Ord....... 
6% Dc Pref. Ord. Stock .............. 


E +00. Vancouver Power Debs. ........ 
4{% Оо. 41% Perp. Соп. Deb. St. ........ | 
59% : Buenos Ayres Lacroze Trams Ist Mt. Db. 
6% . Во NS Port & City Tram, Ist Mt. 

2b. Stock ........................ | 


O/6 Cane Electric Tram Shares ............ | 


5 1/3 City of Buenos Ayres Trams Co.(1904)Sh. 
.| 4% Ро. 4perCent. Deb. Stock .......... 


?$ ' Colombo Tr. & Ltr. 5% Ist Mt, Db..... 
. 5% Havana Elec. Ry. Con. Mt. 5% $1,000 50 
| year Coup. Bd& .................. 
57e | Hong Kone Trams. Co. 5 per Cent. Ist; 
ört Debs: д наара 
+ Kalgoorlie Elec. Trams. Sh............. 

. 999 Do. брег Cent. " A" Deb. Stock . 
6% Do. брег Cent.“ B" Ditto ........ 
9/7! Lisbon Elec. Trams. Ord............... 
0/73 Do. 6 рег Cent. Cum. Pref........... 
.' 5% Oo. 5 per Cent. Reg. Mort. Debs. .... 


20) Madras Elec. Trams. 5°g Deb. Stock.... 
Manaos Trams & Lt. Co. 5% Debs....... | 


Mexico Trams. Со. Com. St............. 
Do. Сеп. Con. Ist Mrt. 5^2 Cold Bds. 
6% | Do. 6% 50 yr. Mort. Ваз. °.......... 


| Debs. (1922) (Nos. 601 to 2.099) ...... 


3/0 Rangoon E Elec. Trams. & Supply Co. 6% 
i 


üm Pf и иш» ds ше! 
43°, Do. 419; Ist Mort. Deb. Stk. Leu! 
si f Rio Janeiro Tram. Lt. & P. Co. ........ | 

, Do. 30 yr. Gold Bnds............... 
ро? Оо. 50 yr. Mt. Впд................ 


‚ $24 | Sao Paulo Tramway, Lt. Power $100 St.. 


‚ Colonial and Foreign Elsctricity 
Supply, &c. 


5 3/0 Adelaide Elec Supply Co. 6% Cu. Pr. 


5% Do. 5°, Deb. Stk. 


10 6/0 | Bombay E.S. & T. 6% Cum. Pref. ...... 


| 
41%, Do. 4} per Cent. Deb. Stk. (red.) | 


100 5°. Do. $ per Cent. 2nd Mort. Deb. Stock.. 
5 3/6 ` Calcutta Elec. Supply Огд............. 
2/6 Do. 57. Cum. Poet 1a vas as 
сон. Calgary Power ( Ca. 5%% Ist Mort. Bnds.. 

7/24. Canadian Gen. Elec. Co. Com. St. ...... 

100 $9" Do. 7°„Ст Р/!.5їоск.............. 
100 5% Castner Electrolytic Alkali Co.(of U.S.A.) 
Ist Morty Stl. Debs. ................ 

500 5% ' Elec. Development Co. of Ontario ...... 


% Elec. Supply Co. of Victoria 5 per Cent. 
bet Mott, Dabs SU So eck cere e dr Voc 

| Indian Elec. Sup. & Trac. Со......... .. | 

. | Kalgoorlie Elec. Power & Ltg. Ord. .... 
|» Do. брег Cent. Cum. Pref. uH | 


i 


. Madras E. S, Corp. Ord. 


a [500 5% | Do. 5% Ist Morte. Deb. Stock cue 


% | Mexican Elec. Light Со. 5% Ist Mort. 


Gold Bonds ...................... | 
$1 tMexican Lt. & Power Со. Com. St....... 
$3} Do. 7°, Cum. Pref. $'+............... 
% Оо. 59° lat Mort. Gold Bnds......... 


* Monterey Rly. L. & P. Co.lst Mort.Db. SE 


17/100 32 Montreal Lt., Ht. & Power Co. Cap. St.. 


Эа Northern Lt., Power & Coal 5°, Gd. Bds. 
1 


River Fiate Electricity Co. Ord. Stk. s 
E Do е per Cent. non-Cum. Pref. Stk...’ 
| per Cent. Deb. Stock ..... secs 
ems Water & P. Co. Ca..... ТРГУ 

5 per Cent. Bonds .......... I» 

Do. Per Con. Mt. Db. St........... | 
Toronto Power Co. 44195 Db. Sty. NI 

‚ Victoria Falls Power Co. Pref. .......... 
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THE: ELECTRICIAN di 
TABLES OF ELECTRIC LIGHTING, 


POWER AND TRACTION 
OF THE UNITED 


ВРЕМЕ 
TABLE 


WITH 


NO TRAMWAY 


COPYRIGHT.—PUBLISHED ANNUALLY SINCE 1889. 


FERRANTI 


TWO-RATE 


METERS £ TIME SWITCHES. 


ш. =o) 


STANDARD TWO-RATE 
METER. 


Supply Un 


v the Londo ; AT егесте ‚ б 
to develop their public lighting load. Аз regards London, 
recent events, such as the Hampstead conversion, the City 
lighting scheme, the retrograde change-over in Westminster, 
and the partition of the Holborn street lighting between the 
electricity and gas companies, will doubtless be fresh in 


, 


the minds of our readers, but of particular interest also is 


the replacement by the Battersea Council of the whole of their 
432 arc lamps by four-light metal filament lamp clusters, the 
total number of standards where such.lamps are-now utilised 
in the borough being 717. 


1} amp. TIME SWITCH. 
Made also 3 amps. & 20 amps. 


| ; 


Extra Copies of this Table, post free, price 2s, 6d. 


dertakings with no Load. _ 


UNDERTAKINGS 
KINGDOM. 


E Ee drin A es 252025. 


ү, j 


ELECTRICITY SUPPLY 
UNDERTAKINGS 


_ FINANCE. 


SIXPENCE бу post, 
18 cents. or 900., ог 80pf. 
—— LLL, 


netal lamps of from 

there is also some 
ing what a strong 
s in public lighting. 
зг of metal lamps, 
ting, 1з also recorded 
, Southwark and 
iat the reports fos- 
nces. that London is 
far from the truth. 
n general a slow but 
ilament lamps, but 
& behind in street 
vever, is at present 
ion last November, 
aries, of the under- 
‘th; but, doubtless, 
ter progress will be 
7,000 H.P. of motors 
1 now shares with 
the second largest 
r taking precedence 


LOAD. 


:al Machines. - 

Symons and Mines 
tution of Electrical 
ectrical Machinery ” 
bject in which little 
е of the information 
; that it was obtained 
aboratory scale. It 
1achines that heat is 
: аьла ЭРӨбӨӨШКӨТ for which they are 
built, and as the proportion of waste heat cannot be reduced 
below a certain value in commercial machines it only 
remains to remove this heat in the most efficient way. In 
reading a Paper of this kind one cannot help being impressed 
by the inefficiency of the process that is almost necessarily 
adopted ; and we can imagine the results and difficulties 
that would be encountered if large gas engines were made 
merely with air cooling. Unfortunately, in the case of 
electrical plant of the moving type it is difficult to adopt 


Again, in Hammersmith, over | any other method. 
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“a LAST, ЕР "Price | Date Date to 
а. s • . А 
à БМ) МАМЕ | К 708 " Name of Town or District. Supply which Name of Company or Corporation. _ 
dn E E NER P = Е | чөп. 24. —— (Figures in оа кен с was dace 18 d 
estimated population. ced.| made up. j 
a 'Electric Railways and Trey Continued. 2 т (191 i 
at. | 3% | Е Rly. Surplus Lands Stocks | 67 —69 | 
=. 34% Pa: A EE те ore ne 68 E | | 
17 о. per Cent, "' reference.... —8 ; 1 
St ЗЫ, Da. 3i per Ceat GonVertabl e yet. ^ BS —=87 : Dec 1900; Dec. 31 Middiesurougu Corporation ............. 
p 3 В. 3 г ent. Dee Stock.. ..| 90 —92 197 Middlesbrough M ” 
. 9 о per Cent.“ A" Deb. Stock ....| 89 —9i Т 
5. Metropolitsn District Railway Ord. 1... 331—541 100,060] 1910 Milford-on-Sea Electric Supply Co. ..... 
St 4poy у | m 1903 Dee. 1 
44% Do. 4\ г Pref cud ава Ыра: 91 —93 198 Milford-on-Sea —P T | 
rr rtr dba lectrie Supply Co 
n ес, УЕ. oí n on, Ltd. 26 — u MENTOR 
St." 3% | Do. 3 per Cent. Coasoltd. Rent-charee’ 75 —77 199 Minehead & Dunster Dec., "M Dec. , Minehead Electric Supply 
d 4.5 | Bo A tee Gus И ai ee 190 п (3,500] [700] | 
Я dod о uar. Stocx 4 per Cent. ........: — h C oration а 
St.) 6% | Do. 6 per Cent. Регр. Deb. $їоск..... 144 —146 Ma 1899 Пес. Dy ME огр ° 
Št 4% коны er Cent Ditto зш NE с 200 Monmouth exo у, н 
(41 otterles Electric Traction Ога......... бо %— ' 
li 0/6 | Do. 5 рег Cent, Cum. Рге{......... Е June, 1901 рес T North of Scotland Electric Light an 
St. 43%! Do. 44 per Cent. Deb. Stock ........ 90 —93 901 Моп{гове............... Со 
st Yat ie | A Des меди 29! ds iae | Morecambe Corporation 
‚’ 47 о. 4per Cent. Deb. Stock .......... | — | recambe Corporation...........--. $3933 
(у 5% | Sunderland Dist Elec, trms5% IstMiDb. 5s. 902 | Morecambe..........-. Aug, 1898, Пес. 31 Мо р 
10 «, | Undered. Elec. Вуз. Lon Shares ..... o 26 —21 [13,000] | | | . ИТЕ Cov. 140 
. Me Do: e a Bonds. arse. esea? ааа es | i = > b 1904 | Dec. 31 Northern Counties A ыа e Co 
.. | Оо. 6% In s with сошр8........ 8 -9 93 | Mornethb ...... Е. | . | j Tene Electrie Sup 
e Yorkshire (W.R E cM ata 203 Мо к | "P. и ш 
ee . Snc vum. rel. иены Ic Ы о ° о е о оо | 
54| 4$. Do. 4} рег Cent. Ist РеЬз........... 31 —85 — 204 Motherwell о Feb., 1901. Dec. 31 | Motherwe urg 
Sc dier A ds oe eas ' 95)—98)- ueni | | Rural District Council 
. о ,. Anchor чаше е о<к...... 5 — | | "d Istric ОПС ......... 
| 1/23 Aron Electricity Meter Ога... E cw 205 Neath 459) ......... Sept., 1906 Dec. | Neath Rural Dis 
1 2! Babcock О о е | Electricity area 16,122.) lv Co. 
107: D ео a oN дее п]во Table Sept. 1908 Dec. 31 | Hinderton Electric Supply Co. ......... 
171 Q.- ERIS uasa акжал кужу Ria Rx 14—1t 6 Neston and ep e 
5 4/0 | British Insulated & Helsby Cables Ord...| — 64 —7 | 20 | 
9 3/0! Do. 6rperCent. Рге!................. 5i-6b | 4150  Hinderton ban Бесе БИр Оо. енге" 
T 1180. о 4 rer Cent. Ist T Deb. (red.).. ш = 207 Newbury Jan., 1905 Nov. 30 | i Urban Elec pply . 
090 о, n» Mor е И — ыыы 
i 41% p о! n-Houst'n M PYT DE a | 712,000] : | N d Emly n and District | 
‚. | Britis estinshouss 6 per Cent. Pref. ..! boc С 5 ewcastle Y р 
100 6% | Do. 6 рег Сеп+, Prior Lien Dbs. (red.) : 1002—1021 208 Newcastle Emlyn... Sept.,19 T) Dec. ! | q ly Co. 
cH To Be EE. D xi с ч 54 ui (3,000, | d d District Electric Ligh 
Tl sp rush Elec. Ene nor Lien Deb st 1—824 ; | : an 18 ric 
St 44° | Do. 44% Регр.151 Deb. Stk ........' 56 —6l 209 Newcastie-on-Tyne Jan., 1590 Dec. Newcastle 
5,41% Do. Ferrea 2nd Deb, Stock... | 7 —42 | [817,047] | i C T 
E ailender s Cable Con. Ord............. — | i -Lvme Corporati - 
5 2/6 | Do. 5 рег Cent. Cum. Pref........... 5—5} 210 Newcastle - under - Dec. | Newcastle-under-Lym I 
a 7 о d D MR Debs. (red.) = =. Lyme [19,914] 
| Castner-Kellner Alkali Со. ............ —3} Pe Light Со. ........ 
St 43%, Do. 4} per Cent, Ist mort. Deb. тей). 105 —110 Newmarket ......... Маг, т Nov. | Newmarket Electric Light Co. 
| О! | Ghadburn 5 ray Tele: pn Ола оа 13—10 211 [10,686] 
0/8; . Consolidated Electrical Co. ............ M—! | 
УЛИ d Ж ес de Tý | 912 Newport & Cowes Oct., 1901 Dec 31 Isle of Wight Electric Light and Pow 
{7}. Do. -6 yer Cent. Рге[................. i— 
Quer "o у act (I. of W.) [109111 x Electric Light and Power € 
x о. per Cent Ist Mort. Debs. (ге $8— Newqua c 
5 1/0 Dick, Kerr & Co. Ord. нение, т 913 Newquay............ ... Aug. 1906 Dec. 31 quay 
a "s p i E Fun ы. ана TS of th (4,500) | | Electri S lv Co 
Д j 2. per Cent PD. toc n" «5-— ric u * qe. RR. Ө б 
Bone Edison & Swan United ("А " Sh.) (£3 bd. Кы? 214 Newton Abbot ...... ! 1899 Dec. | Urban ec pply 
ae ә ^ Pala а желле aoe eae ob d aod Ч = [13 712] : А А 
St. 4% Do. 4 per Cent. Mort. Deb. Stock (гей)! 70 —74 | : | Light and Pow 
St 5% | Do. 5 рог Cent. 2nd Deb. Stock ... +++ 77 —80 | rthallerton ...... 1899 Пес. | Northallerton Electric Lig 
215 о 
5 2 | ШОШО Б н = à (4,800] | АР 
2/3" о. per Cent. Cum. Pref........... ; —]. , s 4 м 
St, 4% Do. А per Cent. Porp. Ist Mort ев. 71—76 | Northampton ..... Mar, 1891. Dec. 31 | Northampton Electric Light and Po 
510 0 General Electric (1990) 5% Gum. Pref, 7. Ки: 916 Жүзү; | 
t| 40 | о per Cent. Ist Mort. Debs. ...... — ' , " cS 1 Со 
5 5/0 Henley's Teleeraph Works Ord. ........ | 111—124. . .. 189 Dec. 1910) Northwich Electric upply ee 
5 2/3 Do. 4}регбел!.Рге[............... Е 917 Northwich ............ Dec., 1897 
St. 44% | ps оа p EX da pn Ree к! Еа 5 31 ^N ich С SERE 
10... ndia Rubber, Gut. Per., &c or О — $ | rwic or OP TENETUR TP 
10, 5/0 | Do. SperCent. Cum. Pref. ......... | 91—10 218 Norwich ...... о Wet. 1898 Dec. о р 
100. 4% ia 4 ob T TUNE Su e ie (111,728) С ü 
St. 5% ohnson lips оо Ist e E , ТОП сео 
po S | National Elec, Construction Co. ........ | + 919 Nuneaton......... ЭТК June, M" Nov. 30, Nuneaton огрога 
Lis Du e. с Ltd., Ord. | ^ m [89,000] 
1 Do. per vent. Cum. Fret. «399. 2 xl — < , è Иа 
St 141% Do. 44 рег Cent. Perp. Deb. Stock..../ 68 —71 290 ОЪап..................... 1903 Nov. “as Corporation ........ 
5... Simplex oe 6 per Sm Pref. 31-36 | [5,427] 
12 12/0 Telegraph Construction aintenance.. --36 , Я 
100 4% Do. 4рет Cent. Deb. Bonds (1909)... 994—101) - Ogmore Valley ...... Dec., 1592 Пес- jo Ogmore Valley Electric Light an 
l| ©. Vickers, Sons & Maxim. Ltd., Ord..... 244—244 | 991 gm | Su ply Co. 
1 0/6 Do. 5perCent. АА а 1% zum | [15,000] J 96 | O ug Ессе Light and Power 
St. | 5% Do. 5$ рег Cent. non-Cum. Preferred .. — swestr 
St. j 4% Оо. 4 рег Cent. Ist Mort. Db. Sk. (red.) 100 —102 t ` 992 | Oswestry ... езооовооео о Sept., 1899, an. y 5 
100 44% Do. 4} per ни кр jn 1901 ; [10,000] | | Broad Electricity C 
100 5% Do. 5 рег Cent. 3rd Mort. Debs. Scrip = : | roa ectriclty UO. ....... 
10 12% J.G White & Со. 6% Cum. Pref. ...... 14—15: 993 Oulton Broad ...... | 1904 Dec. Oulton Bro y 
| .. | Willians & Robinson Ord. .... «sse see й — te [4,091] 
5... Do. брег Cent. Cum. Pref. eseese.. j—1 
$. 4%. Do. 4per os aio Debs, ...... 53 —63 | 
| Telegraphs. Е 
10 80 Amazon Telegraph ............... T 7? —7} 
100 5% Dc. Sper Cent. Debs. (red.).......... $7 —99 ': 
St. 15 АЛ Anglo-American .................... 67 --69 pi 
St. HU. DO. РОТЕ: уке о tg X Eo Wi -—112 £ 
St. 39/9 Do. Рене, .................... 26-27 15 
me ommercial Cable 4 Cent. Deb. Stk.. 8 —88 4 17% Жү TSO OU e Career 
ete е оер Ан | ИЕ 510 6 Feb, Aug 10, 7/2) Сапа т Он Elec Со Соб > 121518 6 Se 
10 129 Do, Preierence 10 perCent........... 17—18 |511 0 | Feb, Aue 100 $3} | Do. 29,Cm РБС анаара. | 117 —121 ae 
€ 2) Direct Snamsh Ord. ааа. г 3h —3} 5 14 0 April, Oct йа | .. оо 5% Castner Electrolytic Alkali Co.(of U.S.A.). 
550 Da lOperCent.Cum. Pref..........| Врв |517 6 April, Oct ^ s| e [o ist Mort St. Debs. у... 97 , 97 —102 | 5 0 6 ! Jan, July 
E d г 4i ner Cant. E E | 981—100) 410 6 Jan, july $4 i 00: 50% Elec. сао of о Е 92 —94 576 ae 
10 2 & . Direct United States СаМе........... > 74d-8b |611 3 Ја А Duo ; t. $99 Elec. Supply Co of ictoria 5 per Cen | 
102 416 Direct West India Cable 44° Rg.Db.(rd. ) 98) —100} 410 5 | о узуу ee deo € | 83 = 5 18 0 jan. July үз Е 
St acd PEasterh- ое О (1358 —139'5 0 9 i My, РО 1381 1363 10s) ++ | Indian Elec. Sup. & Trac. Co... essen oe. | —14 d | { 
EH 12/6 (Do. Зі per Cont. Pref. Stock .,...... 83 —851 4 3 6 Ја.М;.ЈуО Baii 83} І .. | Kalgoorlie Elec. Power & Ltg.. Ord. D ий СР ар SY г y 
49 De er Cent. Mort. Deb. Stk. (red.).. 100 —102 319 3 Мау. Nov .. _В.. „0/74 Do. 6perCent. Cum. Pref, .... esses 8 0 2 April P EE 
St. 4% - 4r: . ; ‚ о, Қ 41417 0 1031 
St. 2/6 tEastern Extension .................. 131—131 5 4 р Ја,Ар.1у.0 2134 Зр s 5% ыз р; 5% Gold Bnds. ac^ » | s. | 24. '2 ' 
J 4% À Cent, Deb, Stock ирина 100}—102}' 3 19 Feb, Aug 1001 ..{ б. .. ideas E ОСОО ее евро 28—33 | vs i Ax. 
оа Е: s ws Af 4^; Matritius Sub. Debs. 99: lol. 4 0 О May, Nov | RUN t. 50/0 Melbourne E. S. Co. Cons, Ord. St....... 85 —90 |217 0 ., | 2 102 
| EN GN. (of Copenhagen) with coup 84 ....| 32 —33 |5 9 6 Jan, July bs e| BO 5^7, Do. 5% Ist Morte. Deb. Stock ...... 19. —103 4 18 0 | Jan, July , 102} 
25 12/6 Indo-European ocu cis OVV ERE TES 954—584, 5 12 3 Mar a 5?! .- 5%, о Light Со. 5% Ist Mort. 87—89 |514 O Jan, July | 883| 87 
A4 со А r ampanies Common .......... om ‘ 6 а, Ар. JY, 2^ ! QS! асыя оа aig ае асаа аяса зе aca а | =" | , | | 
OS as М ме Common si A co ел qua о S +’ $1 {Mexican Lt. & Power Co, Com. St... 872—834 410 6 jnAp]yO 89}, 88 
100 4° Do. РРА В aces ks dee eee Evi H n 5 v. | Jy, A 3500 $34 Do. 7"; Gum. Prof. $* 1074—i;031 6 9 0 May, Nov | 108}: 108, 
he Marconl releas Гале, E E — per i ni eee, 24: зар . um. еее : Е 2: , ; 
| йс: On e a ve „+з э ео э о A A | 4 6 A г "D | 35 2 {4 nem 2 р, E st dini Е 39 n | i с Feb, Aug zi gop 
"n an'n Tel. 4? —1021,4 0 une, Dec |. .. .. a onterey Rly. 2 M я | ) кы ‚ 198 
E. 1 3 W. ыо ie еее mmn { 4 3 2 May Y ЕУ ПО es i Nip is ae & oe а о pi ME | Ы io = F,My,AN | E re ‘ 
E у ЖИГ}, Db eec irent = 4 O 6 Jan. Jay; .. | .. Б} 5% ^ Northern ower & Coa 5. — E = | 
б ie D» Рие көкү | и 3 14 6. и 0, |. Sl 470517 £10 | River Jodi Electricity Co. Ord. Stk..... ‚ 250 —200 | 318 3 April... PX e 
ae _ 6 Cent. Ist Pref . 101—11 (510 6 | Мау, Nov: 1015 lOslSt. 6% Do. 6 per Cent. non-Cum. Pref. Stk.... 107 —113'5 9 0 Мау... К | 
id pe с DNE 10 —10},517 0 May,Nov., 10 .. {100 5°% Ро. SperCent. Db. Stock .......... | 1004—1024 4 18 4 Jan, July EAE 
109-59. . Оо. о 102 —104 4 17 0 Jan, July 1021 m .. si 'Shawinisan Water Р. Co. Са.......... Ea] : Q | Тап, July 1060 = 
10 3/0 Western Telegraph ............... e| 134—145 2 0 Mri OD 130 138 SE t. djs Do at P. Co Mt. Db. ү э 103 —105 4 6 0| fh i. ve 
Sa 4% Do. 4 per Cent. Deb. Stock (red.) . 99 —i01 : 4 0 Q; Juns, бес, .. | 36 HK Tn L er 4 % Db $ "DRI Gy 18-0 i 
.. 4% | Western Union Telegraph, $1,000 4%Bds| 106 —109 3 14 3! n ces | mr 44% Toronto EOD 1% Р Сое а # во о! | Jan, me | 3 | P 
44%, | Do. $1,000 4494 Fdg &RI.Est. Gd.Bnds! 101 —104 14 8 0. ral. ee Sue Hes. кш alls Power ref. „съ ооосова Mos 


* No allowance has been made for accrued interest ot ted "M t Ex Dividend, London Stock Exchanes Commi tan hama slantinad. in nunta. thana. 
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Name of Company or (буруу, нк Ё Ё 32 L.A — ВЕ 
ting& д 5 gA о MARKS, 
Dking. 02 Ра" | Company. 
rough Corporation... о. | 2/2 LA 


and two 3-throw electric feed pumps 


96-tube Green economiser. Natural dranght. Bennis stok 


ers. Two co 
No free wiring. Motors on hire-purchase, саш 


А | Council tak : 
n-Sea Electric Supply Co, „4 --. ro Sucti = supply Їп bulk from Cleveland & Durham Elec. beret Oo. 
бз | uction type gas generators. в 
Electric Supply С ld (3j 
0..... а. 1... | 3/6 Со. : 5. 
рру N ris DE ue company does wiring at very low rates а 
. otors are hire Я ` 
| Corporation ............ ute 3/6 Со. оң 
scotland Electric Light and iG 3/9 | Co No economisers. Natural draught. Hand firing for 2 boilers and Bahe | 
man fei water hos, О feed pampa staat and lasta атн FINANCE. 
. . Free 2 
Corporation................ -— 3 /9 Г.А. 192-tube Green economiser. Superlienter s Natana! аар ES ат, Motors and are lampa hired, 
pape „еза into maín; town water Boosters, 15 and 90 kw. Aros 25 in series 08100 motor 
: matically from generating station. Motors on hire purchase, s NN 1 
aties Electricity Supply С. Ж - 1 dd. 8/6 Со. Free wiring. Motors hired out. m 
-upon-Tyne Electric Supply ca | SIXPENCE 3 
18 cents. or 900., or 80р/. 


Burgh Commissioners.....Id. , Мопе 2/6 Co. 


District Counci! о... . | eis 2 Green economisers. Hand firing ant 


ectric Supply Co.......... Bd. | = 40 Co, 
> Supply Со. ........... .. | 
шуп and District №94. | 1 ... None 


| 


District Electric Шш max. None ; ios | Со. 


Part of Newcastle is also supplied by the Newe 
and trams by Corp. See f. 


No economisers. Natural draught. Feed heater. Ca 
d . rruth : } 
vertical pumps. Hand and mechanical stoking. Powers for] iré. bsc меп 


2 Injectors. Neath Corporation buy electricity “i ^ ^ 
have purchased station of the south Wales Power Соч ik." (See Table Ia) Council 


(1) Daniels and (1) Mersey producer 883 plants. Wiring and motors on hire purchase. : 


uhle IT. емири undertaking | hy сот oany bnt not inc uded. 


aetal lamps of from 

there is also some 
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r in public lighting. 


superheaters. 1 Worthington feed pump and 


эг of metal lamps, 
ee ting, is also recorded 
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iat the reports fos- 
псез. that London is 
far from the truth. 
n general a slow but 
ilament lamps, but 
g behind in street 
vever, 18 at present 
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aries, of the under- 
‘th; but, doubtless, 
[ег progress will be 
7,000 H.P. of motors 
1 now shares with 
the second largest 
r taking precedence 


astle-on-Tyne Elestric Supply С ›:, and public И hting 
grate stokers; induced draught plant. Draught 


г feed, two supplies. Free wiring. Induced 
aught also, Motors hired out. Hand firing. 


Simmance 


inder. Green cconomisers, j20-tubes Hand f ] 

] ; E. 39 r 
Weir and Rees Roturbo feed pumps, Rive AM 
ed. Stanhope water softener. А 


draught, Special tariff tor factories. Super. 
Special motor sale scheme. 


:al Machines. 

Symons and MILES 
tution of Electrical 
ectrical Machinery ” 
bject in which little 


injector. Water from Corporation mains. 


10 р.с.. Automatic conl hailing pant and chatn 
eins Co nm d 3 т | L A gauges and СОЗ recorders. Motors on hire, 
r-Ly rporation ... vee Reduced rates for large consumers—over 2,000 units per 
ЕТТУ d | 3/8! С quarter. 
пе ч t (о. ........ф@. AY ' Co. Chevalet and Boby feed heater. Wm. Boby' 
| | . Y 8 water softener. Town wate . 
| быа аы? One ug. Worthington and Hal! feed pumps. Free anne p 
actric Light and Power¢ and 1 3/10 Co. One economiser. B. & W. chain grates. Duplicate Hall feed 
. pumps. Well water. 
tract | Д а = Newport and at Cowes and East Cowes sub-statione, Connections 
c Light and Power Co. |.. КЕЕДЕ 4[6 ‚ Со. Natural and induced draught. Superheated st 60? d 
e Berryman feed heater. Town watar fo Wek tito aa ie ee feed pumps. 
v C за. 3/6 C . draught plant now installed. Forced dr 
Ipply (0. .............. Lars] € 3) О, Хо economiser. Natural draught. Hand firing. Two Hal 
PP 234. | рег lamp per quarter, 10 percent. on motors, &c. > Pumps. Free wiring, 104. 
d 2 : 9 '9 Y " Dae PaaS T^ 
tric Light and Power $ 9, Co. VESTRE aped ia ug О by arrangement with Urban District Council. 
| ~ we wn W. езе ~t on order. 
. т. 2 ; ; 
TIC Light and Power а. aT ы Со. ни апа ызы р, прам on sll өре. Green econrs. Superhtrs. 
D p.c » 4 M ral a i ; 
C | ыш | 3/7 C softener. Motors on hire. Cooling en Sree В Ашак... 
Supply О. een [^ d О. “Mond” producer gas used Free wirin 
. g. 
Ё i 3/- С Motors 114. for first 1,000 unita and 1d for re 
Jj WPPPPPPITLLLELLLLLLLLL | “эе О. 3 Mechanícal stokers. l Krell CO2 б) ч ды 
| i гойт боба. Егее vinis and OM hir 
TN SU ... 3/6and с Green economiser. Hand stoking. W , 
FORES | Р куе Со. а with water softener. Naturala ripe and Pearn feed Pree: Sr pepe witor 
. Lower eater outwo boilers. No free wiring. 
ЖККУ ТТЛ. ia к | t 7 /6 Со. i Ars economiser Natural draught. Hand stoking. Hall feed pump and Sirius 
ISC. Р 
$ . T 7 
с Light and l. None One station. No economisers, Natural draught. Hot 
есіл g | booster. Morning supply only trou Gohan gl SN. n | water feed, No balancer or 
‘ight and Power Co. |. ns 3 / 13 Со. Water heater, Worthington pumps and 
| Chain atoker on Babcock & Wilcox boilers, Веппіз stoker oa Lancashire boiler. 
tricity (00: ee E ... None Heatinz and cooking load practically nil. 


VV 4 ‹ c ARK MIS 
to develop their public lighting load. As regards London, 
recent events, such as the Hampstead conversion, the City 
, lighting scheme, the retrograde change-over in Westminster, 
and the partition of the Holborn street lighting between the 
electricity and gas companies, will doubtless be fresh in 
the minds of our readers, but of particular interest also is 
the replacement by the Battersea Council of the whole of their 
432 arc lamps by four-light metal filament lamp clusters, the 
total number of standards where such lamps are now utilised 
in the borough being 717. Again, in Hammersmith, over 


| 


79% 1 


е of the information 

; that it was obtained 

aboratory scale. It 

зас тез that heat is 
BETET? | "sses for which they are 
built, and as the proportion of waste heat cannot be reduced 
below a certain value in commercial machines it only 
remains to remove this heat in the most efficient way. In 
reading a Paper of this kind one cannot help being impressed 
by the inefficiency of the process that is almost necessarily 
adopted ; and we can imagine the results and difficulties 
that would be encountered if large gas engines were made 
merely with air cooling. Unfortunately, in the case of 
electrical plant of the moving type it is difficult to adopt 
any other method. 
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о STATIONS IN PROGRESS 


- Jan. 24. a t L 
Harm RE E GH (Sufolk) {2,600}—Messrs. Christy Bos. | Figure ou 
Electric Railways and Tramways— Continued ALDEBUR de ler in 1911; this has now been ds 
1 Order in ; king Steam Boilers. 
St. | 39 p | ds Stocks | 67 —69 b d а Provisiona : Of working ; 
t. 3% — Metropolitan Rly. Surplus Lands Stocks obtained & Supply Co. А station he Coal Bill 
ot. 31% Do. 3} per Cent. Preference ...... .86 —88 t ferred to Aldeburgh Electric Supply 77 b- difference in the : E in 
St 31% Do. З} регСепі. “А” Preference... 85 —87 rans : being erected and a supply Wi prot For Electric Power Rta 
Sr Sepa at Cent Deve sk e о) —92 and overhead lines are 1151919 The system adopted is Power,—less strain on Boil 
- 91% Do. ЗІ per Cent. Debenture Stock.... — MN . Я › 
St 3192 ibo 3i per Cent.” A Deb. Stock узо m ably be available in iis 400 volts across outers. The Water relati ia ien аы 
etropoiitan District Railway Ord. .... —5 м inuous-current, : я A 
56.'4%4% ро. 4! First Pref.. ea | 91 —93 9-wire eontinu lied is about 24 square miles. Contracts gained by 
St 31% Со. Assented Ext. Pref. (1nt. Guar. by Ө area to be supplie leci driving of water-works y 
Und. Eiec. Rlys. Co. oí London. id 26 —78 for street lighting and for electric tenant : 
St. 3% ‚ Do. З рег Cent. Conzoltd. Rent-charge ‚75 —77 ог siree 5 о have. been arranged. Consulting 
St.i 4% Ро. 4 рег Cent. Midland Rent-charge 100 —102 and sewage pumps ave И gor 
St. 4"! Do. Guar. Stock 4 per Cent. ........ 99 —92 | : Ме Baillie aud Dobrée. ' А e m, 
= 6% ' Ос. 6 per ene EE Deb. Stock "th s = engineers, Mes | P У M - xs 
t 49 Ро. 4rperCent. Dit O assu кажа жа pe DP ACT 
| es TS т Gn D be lg -f5 BRAUNTON [2,135].—№ Provisional оо a о p 
0/6 о. рег Cent. Cum, Pref ...... eg gets 140 J* : een for я Ж 
St. 4195 | Do. 4\ рег Cent. Deb. Stock ........ , 90 —93 ` owers have been obtained, but a company as d Tho »x | 
124 S Мек Elec. Trams & Lte. 6% Cm. Pret! {—] р Ет | s-current system is to be adopted. - 
$. 4% Do. 4per Cent. Deb. Stock... less | 20—75 А two-wire continuou 1 the overhead lines are y 
100 5% Sunderland Dist.Elec.Trms.5% IstMtDb. К | tation is nearly finished, anc : : i 
10 .. Undergd. Elec. Rys. Lon. Shares ...... 21—21 power 5 nad is about 1 square mile. Con- 
.. 44% po 41% qi eT Diac us irte 2 a, up. The area to be ү ; 
.. ISU | о. 6% In. bds with coup 8 ...... es! 0 — . . x 11118. . == а 
2 К | Yorkshire (W.R) mee ды Ord. e Fe sulting engineer, Mr. P. Kim E M DE 
А о. per Cent, Cum. Pref. owed us 1—3} SIS Шы EP 
St. 4} ] Оо. 4} per Cent. Ist Debs. re a ea gl — 85 THORPES [24 000].— Provisional Order, 1900. Urban C" Copyright Step. 
| Electric Manufacturing, &c. CLEETH | ^ Consulting engineers, Messrs. Vesey P Bee 
St. | 44% |. Anchor Cable Co. 41% Deb. Stock ...... 95}—98} District Council. em С by Street. Tramways 
1 1/23 | Aron Electricity Meter Ord... ...... uu. 171, В n and Hall. The Great Grims y | К 
1 0/7, Do. 6% Cum: Pret есь я, — 13 row Urban District Council an option 
| 2/4: Babcock & Wiicox Ог. .............. ав Co.’3 Act of 1899 gave the Ur tation at cost price. - In 
1 0:7: Io: PIER ec eee ede eis iuda i S == D er statio А 
5 4/0. British Insulated & Helsby Cables Ога... 61—78 to purchase the company's pow deferred d to P 
5 3/0 ! Do. 6perCent. Pref......... sess. 595—6} . ; agreed that the purchase should be defe | Applie 
41% Do 4) per Cent. Ist Mort. Deb. (red.)..| 101 —103 1910 16 was act | il carrying out their : 
P. e po S^. Mort, Deb. Steck 102 — 101 until 1920, and in the event of the Council ca A g CATALOGUE EXPLAIN 
А VA о. pot о Я 2 : NE ue «о о ә эд ө ө ө ә бА , . : { 00 t e company 
St. 44%, British Thoms'n-Houst’n 41% Ist МЕОБ.| 94 —97 ЭЕ ighting order of 1900, | 
5 „9 British Westinvhouse 6 per Cent. Pref... a provisional electric lig о during any ono year atthe Е. GREEN & 
100. 02 | < Do. s Cent, Prior Lien Dbs. (red.) ici agreed to supply d eh 10.000 units free, next 25,000 a 
“| 4% 0. er Gent. Mort. Deb. Stock ....| 5 | : : `8 , T. * 
St 5%, Brush Elec. Eng. Co. Prior Lien Deb Stk | frd following rates ;— For rs d G00 8 lid or unit. as 
St. 41°, Ро. 44% Perp.lst Deb. Stk IIS 56 — Ы 134 and for all units above OV, 5а. : 
St. 141% | Do. Perpetua! m un Stock uw vx adt ч, E b ., at 9s. 5d Local Government Board sanetion 
5 5,0 | Callender's Cable Con. Ог4............. j — compan 4 . Y 
5 2/6 Do. 5 per Cent. Cum. Pref........... 5—5} | p "UA 500 to carry out cable Sy stem has been 
St 4}% Do. 4! per Cent. Ist Mort. Debs. (тед) 98 —10) | to loan o duró ‘stem. with 460 volts across 
1 2/5 а ш Со. : D ЭЗ granted. A 8-wire D.C. Sy д e " Medera нс 
St. 44% Do. 4} рег Cent. Ist mort. Deb. -гед.)..' 195 — А ntractors "es 
| 0179 Chadburn’s (Ship) lou Ог4....... | 1—10 . outers, is to be adopted. Co › 
1 0/8! | Consolidated Electrica ИИ 11$ 
1 0/6 | Consolidated Signal Со. ........ ed a Co., Ltd. B -— 
о i-i DONAGHADEE ([3,500;.—Provisional Order obtained in 
M. r t о. 5, KPI} ао eo eee ;* ME d < А 
100 5% | Do. SperCent Ist Mort. Debs. (red.).. 58 - 66 bv Urban District Council. The scheme, which 18 
5 1/0 Dick, Kerr & Co. Огф, ............. sik es 1911 by rix í ‘des f ИЙЛЕ. imn eon 
5 0/7} D>. 6perCent. Cum. Pref. ........ ПЕК БТЕ bei oceeded with, also provides for p ping 
/ ск 92} —95} ешр рг ? T ' 990- "olt 
St. 44% Оо. 4} per Cent. Deb. Stock ........ 2| | t it] t СЕП ly to town. Two-wire \ 
9| .. | Edison & Swan United ("А " Sh.) (£3 bd. 0-1 nection with wate PPY, b donted Price 
| Do: (E5 paldi: e. ылу PM | 4628 distribution by overhead wires has been adopted. — 
St. 4% Do. 4perC^nt. Mort. Deb. Stock (red.Y' i о с оо fat: Consulting engineers, 
St 59$. ES Spor са к BOCK аа | ic of gas os. per А у 
2i ectric vonstruction Cor... ccc e ewer nee | = | | 17:11. : В 
2 2/9* Do. d Cent Cum; EP o Li EA Messrs. Wilkins & Burden. ' ' | 
St. 4% 100. 4 per Cent. Регр. Ist Mort. Ж ү ' 71. — Provi r 
10. 5/0 , General Electric (1990) 595 Cum. Pref. 2| 8191 MANSFIELD WOODHOUSE [11,017]. Provisonal Ош ет 
St. 4% Do. 4perCent. Ist Mort. Debs. ...... 35 : | : ‘eld C ation, who in 1907 
5 5/0 | Henley's Telerraph Works Ord. ........ | 111—124 eranted in 1904 to Mansfiel orpor | а 
5: 23 Боко мо Do сс tmd obtained an Order enabling them to supply the E b 
St. 44% о. 44 per Cent. Is U "p.105 —12 tinuous-current system 18 to be 
l0  .. , India Rubber, Gut. Per., &c., Works ....| 19 — Ar i Mansfield. A continu 
Ip eo. spa arer Ceni Gum Prel esu 97 RA A ly is given for traction, and the Mansfield 
100 4% | Do. 4per Cent. Debs. (red) ........! 94 —-9; adopted. Supp x 8 : ly to the District 
St. 5% Johnson & Phillips 5°% Ist Mt Deb. Stk | 78} —83 Corporation аге taking steps to give a supply to f 
| .. National Elec. Construction Со. ........ А р | in aecordance with the term of the 
1 2 diu A ME Ltd., Ord. й—$ | for lighting purposes dc, 
L 3 Do. 6perCent. Cum. ref, eere enne D A: | 
Sete e dee оо оа Өш UN 
` site Ne » BE х a ? А ` . o ^ 
> 12/0 | Telegraph Construction & Maintenance.. Н МАУАМ [4,000 |.—Provisional Order granted to гсап VIStrict . 
TO Nickes Sone & Maxis ги Ore ote | Council in 1910. Site for generating station has been 
| ‹ Vickers, Sons axim, a Ord... gun 238 . - : с 
| Ofe ре E per Gent. nomerim. реник 100 1 btained. А continuous-current two-wire system with over 
St. | 5% ^ Do. 5 рег Cent. non-Cum. Preferred ..| 107 —111 о И donted Price. of gas 58. 6d. per 
St o) Do. 4perCent. Ist Mar D a is E | head mains has been a opted, | М Wilkins & 
1° Do. 44 рег Cent. 2nd Mort. Deb. TECH e re : ing ineers, Меѕѕгв, A 
о ee Do. ee Cent. 3rd Mort. Debs. Scrip... 00-100 1,000 cubic feet. Consulting engin , 
10 12% J.G White & Co. 6% Cum. Pref. ...... = | | 
1 е Willians & Robinson Ord, z ere vg ects ракы Burden 
Do. 6perCent. Cum. Pref. .......... — 
a о | Do. 4 per Cent. Ist Mort. Debs. ......! 53 —63 ' 
Telegraphs. yi 
80 | Amazon Telegraph ........... e? — | 
(orsus Dr 5 per Cent. Debs. (тей.).......... 7—99 
St. d pcd "P — ni ca a 
St. 30; о. асо Scie aia eap 9 ea ied 4 x : 
St UO. Dess алас кра, зл» 26} кү m 
St. 4% Commercial Cable 4 per Cent. Deb. Stk... 86 n Tae " ze .. 150. 72 Canadian Gen Elec ar raat Tees : . | : 
10. 64) Cuba Submarine yos Сен eoi „и ann 0 Бер Aue Коз. с [оо ЗЕ Dor 79 Cnr PE Stocks esci ves sas | 117 —121 | 5 18 6 "M 
10 129 рә. Prevence 10 регСеп{........... 03 | rri t se l «+ [100 5% | Castner Electrolytic Alkali Co. (of U.S.A.) "m 
. à 3} Jl 5 14 0 А ril, Oct o ! ] 
E = pet а; clare иен | В -8 |517 6 April, Oct | ej a | Ist Mort: Stl. Бевз она аьа | 27 mc E 2 : Jan, July 
950 Do о | E Фази X 5% | Elec. Development Co. of Ontario ...... == | | oe 
с у | or Се ОЕ ое 81—100} 4 10 6 | Jan, july Pod 5% P о | | 
а мен jJaApInO! ВА fult 5% и 83 —55 518 0 Jan, July - 
102 d Direct West In На Cable 4329 Rg.Db.(rd.) 984—100} 4 10 § | June, Dec jac let 2 и a i d | 
Si. 2 О tEastern ОЛИ РУ oes hares rin ase teed Ore hs 136 —139 Ў : я ]a М 178 DH 83) ai Т ЕЕЕ cC Bos k Ltg Ord =p © | Мау. Моу i 1 
H e у т? Г i ee - гие i?C. (WS к. о ооа = se E "s у] 
St. 17/6 !Do. 34 per Cont, Pref. Stock ........ E Е 19 3 A: “Nov bss Sede. 0/74. Do. 6 рег Сеп*. Cum. Pref. ...... LLL Ш-Н 8 0 2 April, Oct ir ры 
ОЕ E же EN Jy.0l 2158 185). е вок р. Сит. 5% Gold Bnds. 102—104 417 0°. Uu В 
s A t ae o s E ee 100} —102}1 3 19 0 Feb, Aug 100; .. Б. ? Madras Bs, oo p ees ges m Е .. кык 
25 4, Eastern & S. АЕ 4% Mauritius Sub, о Roc MS un Du De ee MUS DD Stock уу... 10: —193 418 0 | Jan, July | 102} 102 
n Du м poo eee) with coup 84 .... oo esi 512 3. Мау. Nov | 57| . 5% Mexican Elec. Light Со. 5% Ist Mort. NA | 514 0 | Jan, July | 88; 87 
2 с E ‚Ар, Jy.0 e Б. Gold Beals ее ызуу. às —83 | Jan, 
109 5% | М асаа Common .......... "n 0 | E iG B ја АР o TID o АИ есап Lt. & Power n Сот. бея к | ns 4 n a ах p. oat A 
‚Жыл а о cen gna о рй .. С 5 ] vou aum Pref С зоннай 07) —1051 р 
| 95 o T ioe. | 3H = | 46 0 ч 35 2 i Do. on MEE Gold Впаз......... ug a Ж 5 1 €. Feb, Aug 23 | a 
ее У 10041 Я <j .. роо 592 | y Rly. L. & P. Co.lst MortDb.Sk 89 —91 15 0 TAA 
о а, ео Co Cap. St | 197 —202 4 0. FMyAN |198} 198 (8 
а 93}—-100) 4 0 6 Jan, July! i .. Бъ 5% Northern LE. ре 5°, Gd. Bds. 39 —41 1519 0 p ed 
do Е 4&8 — (3 14 6 May, Nov | 5} 41+ | #16 River Fate Electricity Со Ord. С: PS 250 —200'3 18 3 April... dos 
10 16 West India Cont ist Pret СИ к 10} —11 1510 6 Мау, Nov | 10H. 105. 6% Do. 6 per Cent. non-Cum. Pref. Stk...) 107 —113 '5 90: May .... pe 
inn on ip ad de mot a $12 0 Мау, №эу., 10d |. (100 5% Ро. SperCent Dab. Stock .......... 10941020 4 18 6 | Jan, July | o 126 
10 6/0 Оо. 6% 2паРгеЁ.................. 10 —10$ 1 5 i y, iy 102! 105 sid iShawinigan Water Р. Со са 128—130 13 176. Е 1293 
13) 9% | Do. 5 рег Cent, ОеЬз............... М1 520 но 134-1316. 5% | Do. 5 per Cent. Bonds ев жаа Ит. СО: ::; 
10 3; estern Televrapn ............ seoses m | Б И И St. | 41% Do. 44 Рег Соп. Mt. Db. St.. . 103'~-105'''4, 6 0 ee TED 
<: до Do. 4рег Cent. Deb. Stock (red.) Vere) 99 —101 4 0 0 \ June, Dec ў oe oe " | © . è А А ге ооооеоо о о 12 | ! XE Ra zi 
‚49%, Western nee Telegraph, $1,000 4%Bds| 106 —109 3 14 3 | .. TERETE ВА | HAS Toronto Power Co. 44% Db. St. ........| 99 —101 | 4 10 0 | Ure! 
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Applied tPower Plants the World over. 


'4LOGUBE EXPLAINS. 


WAKEFIELD & 
Е. GREEN і SON, Ltd., MANCHESTER. 


WOODEN POLES FOR 
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A than ty any other established method A 
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PATELEY BRIDGE [2,100].—Me: 
а Provisional Order in 1911. T! 
adopted will be three-wire con 
head wires. The area to be supp 
Negotiations are proceeding. 


PORTISHEAD & DISTRICT | . : 


Bros. obtained in 1911 а Provisir 


and have arranged for a transfer a 
obtained in 1909 by the Cleved 
The Company will be called th е 


Pil Electric Supply Co., and w" 
Station at Portishead. The syst 
cycles, 6,000 volts, and overhead 
distribution will be at 210 an 


engineers, Messrs. Ва1Ше and! AND FINANCE. 


about 40 square miles. Publicly, 1878. _ 
arranged and other negotitions & 


PRICE SIXPENCE ўр 
Abroad 9d.. ог 18 cents, or 900., or 80pf. 


iplaced bv metal lamps of from 


STATIONS PR( Provinces there is also some 


ction, showing what a strong 


ABINGDON (6,810].—An electrie ‚пр is taking in public lighting. 
sideration, but no statutory powe the number of metal lamps, 
The area to be supplied is 727 acthe arc lighting, is also recorded 

Shoreditch, Southwark and 

BOGNOR [5,142]. —A Provisional Oherefore, that the reports fos- 

Mr. W. Tate, Torra House, Fel, the Provinces. that London is 


ing engineer, Мг. У. С. Lironi. 
е shting, are far from the truth. 


BUDLEIGH SALTERTON 11,98% has been in general a slow but 


was obtained by Messrs. J. A. а of metal filament lamps, but 
but no progress has во far been щи still lag behind in street 
sulting engineer, Mr. J. А. Раки, however, is at present 
Exeter. : i 

the inclusion last November, 


CANNOCK [23,974] .—Provisional ity boundaries, of the under- 
Urban District Council, who tran Handsworth ; but, doubtless, 


Worcestershire and Staffs. Ele,ifed greater progress will be 
No progress yet made. hat with 37,000 H.P. of motors 
DOUGLAS (Isle of Man) [1 3,990? irmingham now shares with 


ouring to provide an electricity possessing the second largest 


been made as to obtaining а supp Manchester taking precedence 


DROMORE.—The Council have а4—> 
scheme drawn up by Messrs.) Electrical Machines. - 


Power will be obtained from a з 
distribution will be on the co’: Н. D. Symons and Mires 


x 110-volt system. Overhead c the Institution of Electrical 
about 80 50 c.p. metal filament laths in Electrical Machinery ” 
ghting. k on a subject in which little 
d the value of the information 

by the fact that it was obtained 

106 оп a laboratory scale. It 

‘lectrical machines that heat is 


y undertakings 
to develop their public lighting load. As regards London, 
recent events, such as the Hampstead conversion, the City 
lighting scheme, the retrograde change-over in Westminster, 
and the partition of the Holborn street lighting between the 
electricitv and gas companies, will doubtless be fresh in 
the minds of our readers, but of particular interest also is 
the replacement by the Battersea Council of the whole of their 
432 arc lamps by four-light metal filament lamp clusters, the 
total number of standards where such lamps are now utilised 


generate e electrical processes for which they are 
built, and as the proportion of waste heat cannot be reduced 
below а certain value in commercial machines it only 
remains to remove this heat in the most efficient way. ln 
reading a Paper of this kind one cannot help being impressed 
by the inefficiency of the process that is almost necessarily 
adopted ; and we can imagine the results and difficulties 
that would be encountered if large gas engines were made 
merely with air cooling. Unfortunately, in the case of 
electrical plant of the moving type it is difficult to adopt 


in the borough being 717. Again, in Hammersmith, over | any other method. 
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srs. Christy Bros. obtained 


ee жос GREAT HARWOOD /111,000].—The Council are applying 
= Dv- МАМЕ. e system of supply to be for & Provisional Order. Consulting engineer, Mr. J. W. 
i em — — le tinuous-current with over- Speight. 
Electric Railways an ied is about 1 square mile. 

St. 3% | Metropolitan wayt and Tr ALI ILKLEY [8,000;.—-Application has been made by the Urban 
EE Do S in с District Council for an Order. A supply is projected for 
St 3491 Do. 3$ per Cent. Convertat ` 1 1 : 
о 12,000].—Messrs. Christy the Urban distriet of [lkley and the township of Middle 


tao Al СЕ AS’ Dab ton (Wharfedale). 


Provision is to be made for a supply for 
traction. 


nal Order for this district, Consulting engineer, Mr. J. W. Speight. 


of the Provisional Order 
on Urban District Council. 


Metropolitan District Railwa. 
Do. 4} First Pref......... 
Do. Assented Ext. Pref. (1n 

Und. Elec. Rlys. Co. of Lc 


St' 3% | Do. З рег Cent. Consoltd. 1 | : 9 LYTHAM [7135]—А Provisional Order was obtained in 
с 4% Do. 4 рег Cent. Midland ! e Clex edon, Portishead & [ , ] 


Do. 1907 by the Lytham Electric Supply Co. Provided the 
necessary capital (£10,000) can be raised, it is hoped that. 


a supply will be available in May. 
MACCLESFIELD [31,603].—А Provisional Order has been 


Guar. Stock 4 per Сеп 
6 per Cent. Perp. Deb. 
| 4 per Cent. Ditto .... 
Potteries Electric Traction Ot 
Do. 5 per Cent. Cum. Pref 
Do. 4} per Cent. Deb. Stoc! 
S. Met. Elec. Trams & Ltg. 6? 


ill put down a generating 

3m will be three-phase, 50 

wires will be largely used ; 
BRi 864 volts. Consulting 


Do. 
Do. 


d 
| 
St 4% Do. 4 per Cent. Deb. Stock Dobrée. Area of supply 
100 595 | Sunderland Dist. Elec. Trms.59 chting contracts have bien sur by the New Electricity Co. (c/o Lee, Davies & Lee, 
E 419, | pup Vra con cuna о proceeding Gresham-street, Basinghall-street, E.C.), but no steps 
ss А . $4 Оба e no ‘ Р 
» 15/0, Do. ө? 1 bds with coup S E yet been taken to put it in force. 
bi es orkshire (W.R.) ес. Trams, 
> Ро. брег Cent. Cum. Pref. 
St| 4j | Do. 4} рег Cent. Ist Debs. ORMSKIRK (7,109].—Provisional Order, 1900. Urban Dis- 
| , Electric Manufacturin CL: trict Council. No works have been executed and the 
St. 419% |, Anchor Cable Co. 41°. Deb. St : b f he B d of Trad 
| 1/24 | Aron Electricity Meter Ord... Council have о tained. rom the Board o rade an 
2 | abo... Oo Gum. Pref. seese Amending Order sanctioning transfer of powers to a 
1 0/71, Do. Pref ...... ese ene VIE CTED private company. Gas by company at 3s. 3d. 
i : Be күле ку Са! e | 
з о. per Cent. Pret. issus | 
St. 41% | Do 4} rer Cent. Ist Mort. С E 
S. E | Do, уы Mort Deo Stck. wpply scheme is under con. OULTON BROAD [1,111]—А Provisional Order was 
St. 44% | British Thoms'n-Houst'n 44% ty obtained by the Urban District Council in 1908 ; but nego- 
S| .. | British Westinvhous> 6 per Cer rs have vet been obtained. 
| У bl 
Hore) Do бп Cent. Prior Let fee tiations аге in progress with a local company (see Table I.) 
BER BUE Ent to Poor Lia | for the supply of current. Overhead mains will be adopted. 
St 44% Do. 44% Perp.lst Deb. Sth 
St 41% Do. Perpetual 224 Deb. Sto doute ced б u | а | 
5 50  Callender's Cable Con. ОЧ... raer 18 veng аррпес for DY--. SEVENOAKS [9.050j.—The Urban District Council obtained 
о er Cen um. Fr - a $^ ow А 
541% Do. 4} perCent. Ist Mort. E pham (Sussex). Consult а Provisional Order in 1911. The system to be adopted has 
ИТС л Е not yet been settled, and the matter is in abeyance until 
. 420 . 
! Qi Ghadburn s (Ship) Tele тарћ О April, 1912. Messrs. Mordey and Dawbarn are the consult- 
18, | Consolidate ectriza "e а R 
| 1 0/6 | Consonda Dod Ce, pigs j].—A Provisional Order Ing engineers. 
1 0/7: | Do. 6 per Cent. Pref. .... 1 W. Т Purves in 1911 | 
3 .. | Crompton & Co. (Nos. 1 to 854 14 . 1. EUurves im 12711, К, 
100 5% | Do. „5 per Cent Ist Mort. Det ade with a scheme. Con- STEVENAGE [4,000].—Provisional Order, 1902. Urban { 
1 1С ӨГ О, Pid. 450v ates : А . . 1 А 
5 о Ds Сиш Pref. irves, 11, Bedford-cireus, District Council. An agreement has been entered into with 
Е оү. Deb, Stock the Electric Supply Corporation. Chief engineer, К. А. 
roe EE ES ая Scott-Moncrieff. An extension of time has been granted. 
$. 4% о Do. 4 рег Cnt. Mort. Deb. S 2 
x St.' 5% | Do. -5 pr Cent. 2nd Deb. Stc Order granted in 1901 to т | 
| 2 и ‘ferred it to the Shropshire WOODBRIDGE [4,623].—The Council is open to receive 
‘ af Fs 2. per Cent. Cum. Fret.. \ : р , я R . e a 
| St. 4% Do. 4 per Cent. Регр. Ist Mc ‘tric Power Co. in 1907. tenders for lighting tne street lamps by electricity. 
t E 15 ce о © ae 
А 'o o. 4per Cent. Ist Mort. M/ 
: 5 5/0 Henley’s Telerraph Works Ord 
EN ee ee ee л ол а е: 
t. у о. \ per Cent. Ist Mort. : М 1 ma , 
10... India Rubber, Gut. Per., &c., V .— The Council are endeav- Corporation n application P АА di 
| 10, 5/0 | Do. Sper Cent. Cum. Pref. . supolv- Бла авна Board for sanction to а loan was refuse n Amending | 
Ree a ess m Bless Mi | К 3 Order was granted in 1906 to the Corporation, who have 
ў . 7 3 о 15 $ 
TEES National Elec. Construction Ce Co. y transferred their powers to the Wisbech Electric Light & 
А 5 5, varia 
e bo e un Pet Power Co. Gas by company ab f8.; street lamps £3. 6s. ; 
Д ре ypted an electricity supply incandescent £3. 10s., less 5 per cent, 
12 120 Telegraph Construction & Main Miller, Wilson & Pegg. 
I е Ж олу a Mir DU. МА дог turbine (low fall) and For Provisional Orders Undeveloped and Transterred Provisional orders, 
| 0/6 Do. 5per Cent. non-Cum. Ри ntinuous-current 8-wire 2 see Tables la and 11. 
St 5% Do. 5 рег Cent. non-Cum, Pr ; ; 
$1. 40 Do. 4 net Cent. Ist Mort. Db. ables will be installed and —— ma GE TI CKER. at the Editorial, Pri Hes E QM 
100 44% | Do. 44 per Cent. 2nd Mort. Г ] Printed. and Published by GEOR U at the Editoria nting and Publishing 
100 5% Бо. 5 per Cent. 3rd Mort. De npe will be used for street Offices. 1. 2 and 3 Salisbury Court, Fleet Street, in the City of LONDON, Friday, January 
10 12% J.G White & Co. 6% Cum. Pre 26th, 1912. 
Нм. Willians & Robinson “Ord. 2224 
i? eric Do. 6per Cent. Cum. Pref. .. 
St. | 4% | Do. 4perCent. Ist Mort. Det 
| Telegraphs. 
10. 80 | Amazon Telegraph .......... 
100 5% Ос. Sper Conk Debs. ues 
St. ШЕ A pur AO E OP a cu ea . 
St. 30/9 о referted - faaw esse вуз 
St. 39/0 Do. Deferred ............ ue —= 
St. 4°64 Commercial Cable 4 рег Cent. De Ser ылу я, | i ee | | - 
10 60 Cuba Submarine Ord. ................ "OF — i 0^61 Feb, ME Ed ae a ee au i WEEK I 
10 100 ро. Preserence 10 рег Сепї........... ' 17—18 | 511 Of Feb, as zu d ra quoad up ie od. 6. 2 Вен 117 
p oor Direct Siansa Orde реа ее | 3}—3{ 15 14 07 April, С dr 3 | = Electrol Aic Alkali Co.(of U.S.A.) | | 
5 59 Do. lOperCent. Cum. Ргеї!........... | 88} 517 6 | Arril, Oct "P ! Ы lst Mort. Stl. Debs. ................ 97 —102 5 0 6 Jan, July Lo T 
| By 409 Do. 4} рег Cent. Боб............... ‚ 981—100) 4 10 6 | Jan, july | .. О. 5% | Elec. Development Co. of Ontario ...... 92 —94 5 7 M 193, 92 
_ 10 20 Direct Ur ited: States Cable роль, *  7{—8} 6 11 3 ]а.Ар,]у.О, 8&4 % | Elec. Supply Co. of Victoria 5 per Cent. ) 
102 44% Direct West India Cable 44%oRg.Db.(rd.) 98} ТОО 410 5 n Dec | dst Mort. Deb. St. occ... шш... | —55 5 18 o. Jan, July .. 
St: A ее I ee m a : ` о 1331 .. plaoe P NI ^ EET | Yb... BENED 
St. 6 9 por n ret. o2 Е — у А 4 goorlie lec awT & Lt О а. И | TM. i ! M : 'N * 
St. СА De 4 per Cent. Mort. Deb. Stk. (red.).. 100 —102 ` 3 19 3 ау, Nov 2I e 0774 Do. 6 per Cent. Cum. Pref at : iB СТЕК | 1, 8 9) 2 Мау, с ч 14 
St. 2/6 TEastern Extension „ороон наана 131—113] 5 4 0 JaAp]yO ? 134 5 5% Kaministiquia Power Со. 5% Gold Bnds. 102 —104 417 0 Ht 103] ia 
; 100 4% Do. 4 рог Cent. Deb. Stock ........ 1001 —102 319 0 Feb, Aug duc} .. iSt Madras Е. $, Corp. Ord... issus. 2i—3i A a | 2 “2 
| 25 4% Eastern & S. Af. 49, Mauritius Sub. Debs. 99 —101 |4 О О May, Nov EL .. Ist. 50/0 Melbourne E. S. Co. Cons. Ord. St....... | 85-90 217 0 Si | B 2 
10 52 СМ. (о: Copenhagen) with coup 84 ....| 32—33 (5 8 6 Jan, July! T 0 5^$ | Do. 5% Ist Morte, Deb. Stock ...... 10: —103 4 18 0, Jan, July ! 102} 102 
25 12/6 Noc в T srecen | в ‚5 2 : ge ү 57. 4 | 502 Mexican Elec. Light Co. 594 lst Mort | , М | 
100 5% аскау СА ии Common .......... | = a a, Ap] у, a 5 {. Gold Bonds оао. 7 — | 88 ' 
10) 4% о ею өө рн 510 0 о, s p? S ы jum Lt & Power Co. Com, Steves. | 8/18) | 3 10 e A. 49.0 89} E ' 
Жой on us Teo Dot рш = e Qd Apul esee Ai 3 DOM Pref SE cocus espe. 107} —i051 May, 1081. 
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10 6.0 Doc. d s ОЛА Pre le. р ао ee 10 —10} i 5 17 0 May, Nov 10 .. di 5% | Do. 5 per Cent. Deb. Stock .......... 1004—1023 418 6 Јап July a vs 
172 об Do. 5 рег Cent. Debs. .............. 102 —104 ' 4 17 O Јал July !02{ 102 J.. $14 tShawinigan Water & P. Co. Ca..... nuu 128 5139 3 17 6 AC 1291 126 
10 3/0 Western Telezraph ...........- e ...| 133—514 |5 2 0, Mr,Ju.0,D 134 136656: 5% | Do. SperCent. Bonds ......, rv 1954—1074 14 0, lan, July | 104... 
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Street Lighting. 

THE Supplement Tables accompanying the present and 
last week’s issues are useful as showing what has been done 
by the London and Provincial electric supply undertakings 
to develop their public lighting load. As regards London, 
recent events, such as the Hampstead conversion, the City 
lighting scheme, the retrograde change-over in Westminster, 
and the partition of the Holborn street lighting between the 
electricity and gas companies, will doubtless be fresh in 
the minds of our readers, but of particular interest also is 
the replacement by the Battersea Council of the whole of their 
432 arc lamps by four-light metal filament lamp clusters, the 
total number of standards where such.lamps are now utilised 
in the borough being 717. Again, in Hammersmith, over 
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200 arc lamps have been displaced Ьу metal lamps of from 
100 to 500 c.p., whilst in the Provinces there is also some 
tendency in the same direction, showing what a strong 
position the incandescent lamp is taking in. public lighting. 
A considerable increase in the number of metal lamps, 
though not at the expense of the arc lighting, is also recorded 
at Fulham, Marylebone, Shoreditch, Southwark and 
Stepnev. It will be seen, therefore, that the reports fos- 
tered by the gas companies in the Provinces, that London is 
reverting to gas for public lighting, are far from the truth. 
Throughout the country there has been in general a slow but 
steady increase in the use of metal filament lamps, but 
Manchester. and. Birmingham still lag behind in street 
lighting. The latter undertaking, however, is at present 
rather disjointed, owing to the inclusion last November, 
on the enlargement of the city boundaries, of the under- 
takings of Aston Manor and Handsworth ; but, doubtless, 
when the supply has been unified greater progress will be 
made. It is worth noting that with 37,000 н.р. of motors 
connected to its mains, Birmingham now shares with 
Glasgow the distinction of possessing the second largest 
power load in the country, Manchester taking precedence 
with its 49,100 H.P. | 

Dissipation of Heat from Electrical Machines. 

THE Paper read by Messrs. Н. D. Symons and MILES 
WALKER last week before the Institution of Electrical 
Engineers on “ The Heat Paths in Electrical Machinery " 
is an example of useful work on a subject in which little 
information is to be had; and the value of the information 
that is now given is enhanced by the fact that it was obtained 
upon large machines, and not on a laboratory scale. It 
is one of the misfortunes of electrical machines that heat is 
generated in the electrical processes for which they are 
built, and as the proportion of waste heat cannot be reduced 
below a certain value in commercial machines it only 
remains to remove this heat in the most efficient way. In 
reading a Paper of this kind one cannot help being impressed 
by the inefficiency of the process that is almost necessarily 
adopted ; and we can imagine the results and difficulties 
that would be encountered if large gas engines were made 
merely with air cooling. Unfortunately, in the case of 
electrical plant of the moving type it is difficult to adopt 
any other method. 
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Mr. E. H. Rayner, in the discussion that followed the 1 
reading of the Paper, made various suggestions as to water 
cooling and oil cooling, some of which, he readily admitted, 
were far-fetched and even humorous. Notwithstanding 
the difficulties, machines have been designed in which liquid 
cooling has been employed, and such machines have been 
offered for sale, but so far it seems that purchasers have 
felt the risk involved in the possible breakdown of a system 
of this kind to be so great that they have preferred the 
older type of plant. In time, however, when present-day 
machines are regarded as toys compared with those of the 
future, possibly these other methods of cooling will be taken 
seriously into consideration. 


Doom d 


Accuracy of Supply Meters. 

[т has often been a matter of speculation whether supply 
meters are deleteriously affected by the transit which they 
necessarily undergo in passing from the makers to the user. 
The mechanism is often delicate. and might presumably 
suffer by the treatment it would undergo in travelling. 
This point is taken up by Messrs. С. C. PATERSON and А. 
KINNES in this week's issue. The present investigation is 
limited to alternating-current meters. which were subjected 
to certain travelling tests, such as a journey to the north of 
England and back, a week in one of Messrs. Carter, Paterson’s 
vans and a 40-mile run on a motor bicycle. Further, 
readings were taken at intervals during a period of a year, 
but the meters were not kept continually on circuit. 16 is 
interesting to note that, although small changes were found 
to take place in the rate of the meters, such changes were, 
apparently, quite erratic, and as hable to occur in a meter on 
the test bench as in one sent on a most exacting journey. 
Taking the meters as a whole, it was found that there was 
no tendency for them to run faster or slower as time went 
on, and the total overall variation was only about 1 per cent. 
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Traffic Competition. 


THE proposals for a working agreement between the 
London General Omnibus Co. and the London Electric 
Railway Co. have coincided with, even if they have not been 
partly responsible for, quite a rush of companies desirous of 
placing additional motor omnibuses on the London streets. 
Thus, according to one of our daily contemporaries, the 
prospectus of the Premier Motor Omnibus Co. is on the point 
of making its appearance, whilst that of the Associated 
Company is to see the light early next week, and of the 
National Companv in about а month's time. It is probable, 
therefore, that although most of the companies by no means 
desire to engage in cut-throat competition, existing interests 
will suffer unless the situation is modified. Under these 
circumstances we are not surprised to notice that at the 
meeting of the City & South London Railway Co. on Tues- 
day last the possibilitv of а working arrangement with the 
London County Council tramways was mooted. The 
latter system will almost certainly feel the effects of the 
additional fleets of motor vehicles very severely ; but it is 
difficult to see how the Tube in question would benefit by 
any such arrangement with the tramways, although the Tube 
might prove a useful link for connecting the Council’s 
northern and southern tramway systems. 


Accident on the Lancashire and Yorkshire Electrified 
Lines.—On Thursday last week a double accident occurred at 
the Exchange Station, Liverpool. The train due to arrive at 
8:31 a.m. left the metals just as it was entering the station, 
while on a further train arriving at 9:20 a wire fused, causing 
one of the carriages to catch fire. One passengers was admitted 
to the Northern Hospital suffering from burns, but there were 
no other injuries. 

Pupin Cable between Paris and Versailles.— According 
to the ** Elektrotechnische Zeitschrift " a 56-pair Pupin cable 
is to be laid between Paris and Versailles. Of the total cores 
28 pairs, each of 1 mm. diameter, are for the traffic between 
Versailles, Paris and the suburbs. The other 28 pairs, of which 
14 pairs are of 1 mm. diameter and the remainder of 1-5 mm. 
diameter, are to be used for the Paris- Brest telephone service. 
This cable can be used for duplex working. 

Electric Traction in Chili.— According to the “ Engineer" 
the committee charged with the work of studying the advis- 
ability of electrifying the Chilian State Railways from Val- 
paraiso (Chili) to Santiago, with the branch to Los Andes, 
covering a distance of about 150 miles, has made a favourable 
report and estimated the cost, 1f carried out by the Govern- 
ment, at £2,177,692, while it is reported that an American. 
electric company has offered to do the work for £1,084,880. 

University of Manchester.— The new laboratories of electro- 
technics and physics of this University will be opened to-day by 
Prof. H. Schuster, F.R.S., lately professor of physics in the 
University. Аз regards the electrotechnical side, the present 
John Hopkinson laborator y will still be used in connection 
with several rooms in the new building which will be set aside 
for special research work, including that on radio-activity by 
Prof. Rutherford. A lecture room capable of holding 80 
students has also been added and the dynamo room has been 
extended. 


The “Queens Engineering Works’ Magazine."— The 
cuerrnt issue of this magazine contains a number of articles 
which though primarily of interest to those connected with 
Messrs. W. H. Allen, Son & Co., will also appeal to the wider 
circle of engineers at large. The issue opens with a very in- 
teresting review of events in 1911, written by the chairman of 
the Company, and this is followed by a description of the new 
metallurgical laboratory which has recently been built and 
equippe d by the firm. Ап account is given of the visit of 
Institution of Jumor Engineers to Bradford. as well as a full 
account of the doings of one-time pupils and apprentices. An 
interesting lecture “by Мг. W. H. Allen on’ The Art of 
Mechanics as Applicd by the Ancients” is reproduced, and 
there is also an article entitled “ Some Notes on Steady Run- . 
ning of High Speed Rotors " by Mr. Н. Oxlin and on “ Drilling. 
Machines " by Mr. А. E. Collinson. The editor and publishers 
are to be congratulated on the general * get up” of the issue. 


New York, New Haven & Hartford Railroad.— It has 
been announced officially that the New York, New Haven & 
Hartford Railroad will extend its electric zone from Stamford 
to New Haven. a distance of 41 miles. Use will be made of the 
single-phase overhead catenary system operated at 11,000 volts, 
similar to that now under construction on the Harlem River 
branch of the line and on the New York.Westchester and Boston 
line. The work of construction on the overhead system will 
be begun within the next six months and completed in about 
one year. For the present, and until the line is extended 
beyond New Haven, all energy for train operation will be 
supplied from the generating station at Cos Cob. With the 
extension completed, the electric locomotives will cover a total 
distance of 75 miles between New York and New Haven, and - 
will completely supersede the steam locomotives for both goods 
and passenger service throughout this zone. 


Oable Interruptions. Date of Interruption.. 


Assab —Petim ...................................... July 8, 1909 
Latakia—Palura _.................................... May 26, 1910 
Saigon—Pontiauak ..............._................ Nov. 24, 1911 
Parauaribo—Cayenue ..................._......... Jan. 1, 1912 
Candia— sitia ... ..................................... Jan. 9,1912 
Alexandria —Larnica ................................ Jan. 10, 1912 
Cayenne —Saliuas .................................... Jan. 18, 1912 
Sitoebondo—Macassar .............................. Jan. 22, 1912 
Bissao — Bulama............... ee een Jan. 29, 1912. 
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Radiotelegraphic Conrention- Tiie Portuguese Govern- 
ment has adhered to this Convention for its colonies and 
possessions. 

New Telephone Cable for the Channel.—It 13' announced 
that the laying of a new submarine telephone cable was com- 
menced on Tuesday between Abbot's Cliff, Dover, and Cape 
Grisnez. It is being laid by the French Government. 

Electric Railways in Mexico.— According to ^ The Times 
Engineering Supplement.” a contract has been placed for the 
construction of an electric railway, 171 miles in length, for the 
city of Pachuca in the State of Hidalgo. The first instalment 
- of electric plant will include the provision of four locomotives, 
two sub-stations, and the overhead equipment. Three-phase 
current will be furnished by the Mexican Light & Power Co. at 
6.000 volts and a frequency of 50, and will be supplied to the 
-overhead line at 500 and 1,000 volts direct current, the plant 
being specially arranged for either voltage. The line will be 
emploved for passenger traffic and for work т connection with 
the transportation of silver ore. Ап electric railway, which 1s 
being constructed from Pachuca to the Real del Monte mines, 
over a distance of about 12 miles, by the Pachuca Railway Co. 
will be completed shortly, and already the Company, whose 
offices are situated at Tepejidel Rio, Tula district of Pachuca, 
have decided to undertake considerable extensions of their 
hydro-electric plant, so that the 1.500 H.P. now available for the 
mines may be increased to 7,500 H.P. 

Arc Lights on a'Lightship.—^ The Times Engineering 
Supplement " states that as a result of a series of tests which 
extended over a year and were made by the United States Light- 
house Department, the Ambrose Channel lightship, marking 
the eastern end of the new channel into New York Harbour. has 
been equipped with flame arc lamps. There are two signal 
masts, each carrying three lanterns of standard lighthouse 
-design hung in gimbals in order that the plane of illumination 
may be maintained horizontal regardless of the motion of the 
vessel. А vertical type carbon Наше arc lamp, working at 110 
volts and 61 amperes, and giving a maximum hor izontal candle- 
power of approximately 4,000, is placed in each lantern. The 
-arc 18 placed at the focus of the lens, which is so arranged that 
the light emitted is concentrated, and passes from the lens with 
a divergence of about 8 deg., the result being that a powerful 
cone of light is projected horizontally. The three lanterns are 
‘spaced at equal distances about the masts, and at least two of 
them are visible from any point of view. At a distance of ap- 
proximately two miles the two lights apparently merge into one 
light source. Incandescent lamps have been used for this work 
for a long time, but on account of the size of their filaments it was 
found difficult to placethe light at the exact focus of the lens. 


Caus»s of Rail Corrugation.—A recent issue of '* Engineer- 
ing News " contained an article by Mr. С. К. Mohler with the 
above title. Our contemporary, in an editorial’ note, contrasts 

" the common-sense treatment of the subject " by this contri- 
butor with the discussion on Mr. Beaumont's Paper before the 
British Association. This latter Paper is also criticised by our 


contemporary, ав follows :— 

It is sate to say, however, that none of these (Mr. Beaumont’s) remedies 
will be adopted in practical railroad operation. The rolling stock of 
American steam railways at the present time has considerably higher 
wheel loads than are used in any other country in the world, yet very 
little trouble with corrugated rails has been recorded on American steam 
railways. Mr. Beraumont's own statement of the conditions under which 
corrugation occurs points directly to the correctness of the conclusions 
reached by our own contributor, Мг. Mohler. Corrugation is most 
prevalent on long radius curves. It is on such curves that side slip with 
а chattering effect is most likely to take place. On curves of short radius 
the slip is so great as to be continuous. 

The article by Mr. C. K. Mohler is copyright, so that we are 
unable to abstract it in our columns. We may mention, how- 


ever, that the author considers t hat one of the prime factors in ' 


the production of rail corrugation on straight track under 
electrie traction is the inherent tendency under disturbing 
influences for the axles and driving wheels to take a position 
diagonal to the rail, resulting in transverse slipping. In the 
case of curved track with a guard rail, corrugations and exces- 
sive wear are attributed largely, if not wholly. to the inner 
guard rail contact with the wheel of the leading axle. Оп 
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short radius curves the adi ustments have to take place at such 
short intervals that the wear becomes uniform. The editorial 
comments of our contemporary on Mr. Beaumont's Paper have 
apparently not received universal approval, for we notice that 
Mr. G. E. Pellisier. of the Goldschmidt Thermit Co., New York, 
criticises these remarks in a later issue. He also fails to find in 
Mr. Mohler’s article апу specific statement of what the latter 
considers actually produces corrugations. 

Single-Phase Railways and Snow Blocks.—Thiat the single- 
phase system 15 inherently fitted for electric railways is well 
illustrated by some experiences that the Spokane and Inland 
Railroad Co., which operates an 11,000-volt single-phase line in 
the State of Washington, has had during the Jast two years. 
These are reported in the “ Canadian Electrical New Ít has 
been found that during the winter when the um trains, 
operating on routes parallel to those of the single-pliase line, are 
unable to get through without considerable delav, the electric 
trains keep very close lv tothe time-table. The principal reason 
for this is that ona single- -phase road the voltage remains almost 
normal even when the motors are taking very heavy currents. 
On an ordinary 600-volt direct current railway when the cars 
have to drive through snow, the current consumption 1s so great 
that the line voltage usually drops to a value too low for effec- 
tive operation. On a steam line the ability of a locomotive to 
haul loads is actually reduced т cold weather because of the 
greater losses of heat from the locomotive. The reverse is true 
with an electric locomotive because in cold weather the motors 
are maintained at a much lower temperature than in warm 
weather, hence their ratings are increased. The winter of 1909- 
1910 was one of the most severe ever experienced in the Spokane 
district, and the Spokane and Inland line was the only local one 
that maintained its regular service through this trying winter. 
At no time during the worst storms were the trains more than 
20 minutes behind time. This excellent showing was main- 
tained even when there was a foot or more of snow onthe ground 


and 6 ft. to 10 ft. in the cuttings. 


“The Central Heating and Power Plant of McGill 
University, Montreal." —At a recent meeting of the Institution 
of Civil. Engineers а Paper on this subject was read by Mr. 
В. J. Durley. The author pointed out that economic and other 
conditions have led in many places т Canada to the develop- 
ment of central plants for the distribution of heat to large 
groups of buildings or to districts in towns, and these installa- 
tions are in successful operation both with and without accom- 
panying electric generating stations. The arrangement and 
equipment of the central heating-plant, combined with an 
electricity generating station, designed to serve the various 
buildings of McGill University, although oily of moderate 
size, are of interest on account ‘of the somewhat severe climatic 
conditions and the unusual nature of the service. Attention 
13 called to the fact that the economic possibilities of such а 
station depend largely on the relation between the demand for 
heat and that for electric current. The University buildings 
were, up to 1908, heated individually by their own steam or 
hot-water equipment, and took current from the local electric 
supply company. The coal used for the heating service was 
necessarily of an expensive kind, and the cost of current was 
rather high. Economy and improvement in service, therefore, 
were sought by utilising cheaper coal in a central boiler plant, 
and heating the various buildings from one source, employing 
for this purpose as far as possible the exhaust steam from the 
electric generating sets. The buildings which will ultimately 
be served have a total volume of about 7,570,000 cubic ft. ; 
they contain 81,000 sq. ft. of direct-radiation heating 
surface, need 185,000 cubic ft. of warmed air per minute for 
ventilation, and require as a maximum about 475 kw. for 
light and power. The greatest demand for steam for heating 
and ventilation for all the buildings in cold weather would be 
about 30,000 lb. per hour. The McGill power house itself 


_ 18 not of an unusual type, its equipment including four water- 


tube boilers, three steam-electric generating sets, the necessary 
heaters and auxiliary machinery, and the ordinary apparatus 
for the switchboard and electric accessories. The heat 
distribution to the buildings being largely by means of forced 


EN 


circulation hot water, as well as by steam, the heaters and + Electrical Equipment at the Pennsylvania State College, — 


circulating pumps are installed in the engine room, and are at 
present capable of supplying hot water to 60,000 sq. ft. of 
direct-radiation heating surface. The electric distribution 
18 by undergrornd cables throughout, the cables as well as the 
heat-distributing pipes being carried partly in tunnel and 
partly in conduit. Necondary heaters have been installed in 
two of the buildings, in order to avoid the expense of renewing 
their existing heating pipes and radiators. Some notes as to 
the working costs of the system are given in the Paper. 


London-Amsterdam Telephone.—4An official statement in 
“The Times " says that the Post Office are experimenting in 
telephonic communication between this country and Holland. 
The London Correspondent of the * Amsterdam Telegraaf,” on 
the invitation of the Post Office authorities, оп Wednesday 
night had conversations with Amsterdam and Rotterdam and 
found that he could hcar very distinctly. 
on the other side also expressed satisfaction with the result. 


Pay-as-you-enter System on London Omnibuses.—It is 
stated in “ The Times " that the “ pay-as-you-enter " system 
has been considered by the London General Omnibus Co. with 
а view to its employment on their omnibuses. It is, however, 
thought that it would be scarcely practicable in London, and 
for the present the matter is in abeyance. Before it could be 
generally adopted the approval of the Chief Commissioner of 
Police would have to be obtained. 

The Inefficiency of Water as a Telephone Earth.— The 
following incidents are related in the “ Electrical Review and 
Western Electrician," to show that water does not in itself 
form a good earth :— 

Trouble was reported on a certain single line, and upon test it was found 
that at times it would work fairly well, and at other times it appeared to 
be heavily earthed. The line was found to be lying in a stream, but not 
touching the bottom. There was a stone quarry further up the stream, 
and when the wheels were running the water in the brook became dirty, 
and the line would not work, but when the wheels stopped the water 
became clear, and it was possible to ring and talk through the line. 
Another case 13 mentioned in which the instrument was 
earthed by connecting to an iron pump-pipe drawing from a 
well. After pumping, the exchange could be called, but if the 
water was allowed to settle there was no response. 


Train de Luxe for the National Electric Light Association. 
It is stated in the American Pressthat the National Electric 
Light Association has ordered a special service of trains in 
connection with the convention of that body next May and 
June in Seattle, and that the order covers 40 Pullman cars and 
involves а revenue to the railways of between £14,000 and 
£16,000. The service will be similar to that arranged for the 
meeting of the American Bankers’ Association in New Orleans 
in November. "The cars, which were first used by the bankers, 
are of steel construction throughout, providing wider aisles, 
larger rooms, longer and higher berths, spacious vestibules, 
mahogany-finished woodwork, individual electric reading 
lamps in each berth and electric fans in every room. On each 
train during the New Orleans trip were ladies’ maids, barbers, 
valets and stenographers. At every stop telephone com- 
munication was made and long-distance as well as local calls 
were possible. The morning papers of each town passed 
through were on the train. The latest magazines and periodicals 
were in the rooms set aside for the so-called '* clubs ” of men 
and women, the ladies’ club being the observation car, where 
afternoon tea was served daily. There were concerts on board 
every evening after dinner by professional talent supplemented 
by talking machines and mechanical pianos. Bridge, poker 
and other card games had their special rooms. Each of the 
trains consisted of a baggage car, a buffet, a library or club car, 
two dining cars, one twelve-section drawing-room-state-room 
car, three seven-state-room and double drawing-room cars, one 
ten-room compartment car and one six-state-room observation 
car. The breakfast menu included forty-one items, exclusive 
of breads and beverages, and the luncheon and dinner cards 
were correspondingly elaborate. As an indication of the care 
given to details, each patron received daily a ‘ washcloth ” 
hermetically sealed in a sanitary covering, on which his or her 
name was printed. There is evidently money in the business 
in America. 
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Those experimenting 


Work has recently been begun onthe foundations for the new- 
building of the School of Engineering at the Pennsylvania State 
College. This unit will be largely of steel, brown stone, and 
brick construction. It is 100 ft. by 60 ft. in dimensions, and 
has three floors. Plans have been made whereby units like the 
one being built can be added, as demandcd by the increasing 
number of students, in such a way as to enable the engineering 

group to extend harmoniously and effectively, both from an 

architectural and from an engineering standpoint. Ав 
regards equipment the Department of Electrical Engineering 
has received a specially designed harmonic set, manufactured 

by the General Electric Co. It consists of three 3-phase 

alternators, the fields of which are mounted on the same shaft. 

The largest of these generators is for a frequency of 60, the 

second for 180 and the third for 300. The pressure waves 

developed by all three machines, or by any two of them, may 
be superposed, and the waves themselves may be displaced by- 
any desired amount. The harmonic set, in connection with the 
three-element oscillograph purchased several years ago, provides 
equipment for exhaustive study along certain lines of alterna- 

ting current theory not found in many other college laboratories. 

This equipment is the second of its kind that has been manu- 
factured, the first being the possession of the Electrical Testing 

Laboratory in New York City. This apparatus was purchased 

primarily to permit Prof. C. L. Kinsloe to continue his experi- 

ments on incandescent filaments. The first part of his investi- 

gation was published in a " Bulletin" of the Engineering 

Experimental Station of Pennsylvania, located at the State 

College. A 200 ft. steel tower is available for wireless purposes. 

The foundations for tlie tower are now being constructed near 

the electrical building, and at its base will be placed a small: 
brick building for the wireless apparatus. This apparatus 
consists of a suitable motor-generator, a 5 kw. transformer, 
and the wireless apparatus proper. The Pennyslvania Rail- 
road Co. has placed a dynamometer car at the disposal of 
the Pennsylvania State College. The draw-bar capacity of 
this car is 14 metric tons. It is quite a complete piece of appa- 
ratus, costing originally about £6,000, Some time ago, the 

same railway company placed at the disposal of the college 
an eight-wheel locomotive. These two pieces of equipment 
Eia an excellent purpose for experimental and instructional. 
work. 


Current Topics. 


Subjects of current interest dealt with in this issue include : 
the following :— 

‚ Messrs. C. C. Paterson and Alex. Kinnes contribute an article en. 
titled “ Notes on the Constancy of Integrating Alternating-Current 
Meters in Relation to Road and Railway Transport." 

Dr. Max. Breslauer contributes an article on '* A New Electric 
Reducing Gear." 

We continue our account of the 110,000-volt transmission system . 
in Ontario. 


At the meeting of the Institution of Electrical Engineers last week . 
Messrs. Н. D. Symons and Miles Walker read a Paper on ‘‘ The Heat 
Paths in Electrical Machinery." — An account of the discussion will be 
found in this issue, together with that which took place when the 
Paper was read in Manchester. 


At а recent meeting of the Manchester Local Section of the Insti- 
tution Mr. К. Baumann read a Paper on * Recent Developments in 
Steam Turbine Practice." 

We give an account of the discussion at the meeting of the Birming- 
ham Local Section when Mr. C. A. Ablett read his Paper on “ Electric 
Driving of Rolling Mills.” 

The Table Supplement accompanving this issue contains statistics 
of those supply undertakings which purchase energy “ in bulk ” and 
of those stations supplying both a lighting and a traction load. 

‘om panies’ Meetings and Reports.—In their report for the past 
half-year the directors of the London. Brighton & South Coast Rail- 
way Co. state that they hope to introduce electric working during the · 
present half-year from Tulse Hill to London Bridge. 

At the meeting of the City & South London Railway Co. on Tues- 
day reference was made to the completion of the subway at|the Bank . 
Station and of a forthcoming improvement in the locomotives used on . 
the line. The reference to the railway strike, in view of the Com- - 
pany's excellent understanding with its men, is unpleasant reading. 
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At the meeting of the London. Chatham & Dover Railway Co. on 
Tuesday the chairman announced that a thorough inquiry was being 
made by an electrical engineer into the question of electric traction. 

The directors’ reports of the Central London Railway Co., the 
Metropolitan Railway Co., the London United Tramways and Black- 
pool & Fleetwood Tramway Company are also abstracted, апа the 
meeting of the East London Railway is reported. 


OBITUARY. 


We have to record the death of the Rt. Hon. Sir John Chas. 
Dalrymple-Hay, Bart., G.C.M., who died on Sunday last in his 9Ist 
year. Sir John was а Fellow of the Royal Society, Vice-President 
of the Institute of Naval Architects, and a director for many years 
of Reuters Telegram: Co. Member of a famous Scottish family, 
Sir John had made a famous name in the Navy before he was com- 


pulsorily retired under the age limit. 


PERSONAL NOTES. 


Dr. А. P. Laurie, principal of the Heriot-Watt College, Edinburgh, 
has been elected to the professorship of chemistry at the Royal 
Academy, vacant by the resignation of Sir Arthur Church. 

Among others. the following officers of the National Telephone Co. 
have been appointed to positions in the London Postal Telephone 
Service :—Mr. Eustace Hare (assistant general superintendent, at 
Telephone House) ; Mr. К. А. Dalzell and Mr. John Scott (provincial 
superintendents, at G.P.O. East); Mr. A. E. Cotterell (assistant pro- 
vincial superintendent. at 36, Whitefriars-street); Mr. T. A. Prout 
and Mr. A. Martin (assistant provincial superintendents, at G.P.O. 
East). 

Baron C. E. d'Ornellas has taken over the management of the 
Buenos Aires Central Railway and the Lacroze Tramway. 


APPOINTMENTS VACANT AND FILLED. 


———— 


Applications are invited for the following appoint ments on the staff 


of the Bombay H ydro- Electric Transmission Works :—(a) Competent 
engineer to superintend construction and erection of transmission 
lines (100.000 volts, 3-phase, 45 miles long ; (6) two divisional superin- 
tending engineers ; (c) one divisional superintending engineer, with 
special experience in erection of towers for navigable tidal creek 
(transmission towers 160 ft. high, creek 9,000 ft. wide) ; and (d) three 
skilled erectors. Applications to the consulting engineers, Messrs. 
Alfred Dickenson & Co., 75, New-street, Birmingham. See also an 
advertisement. 

A chief assistant electrical engineer is wanted for hydro-electric 
undertaking in Tasmania. Three years’ engagement and first-class 
passage paid. See advertisement. 

Ап experienced engineer, accustomed to e.h.t. three-phase supply 
and cotton mill equipment, is required on the office staff of a large 
electric supply company in the East. See advertisement. 

Newcastle & District Electric Lighting Co. (Ltd.) advertise for a 

battery sub-station attendant to take charge during an eight-hour 
shift. 
The Council of the University of Liverpool invite applications for 
the post of assistant lecturer and demonstrator in electrical engineer- 
ing. Salary £200 per annum. Particulars from the Registrar. Mr. 
P. Hebblethwaite, М.А. Nee advertisement. 

West Ham Education Committee invite applications for the 
appointment of principal of the Municipal Technical lnstitute. 
Salary £500 per annum. Applications to Town Clerk by noon 
Feb. 15. 

A first-class foreman is required to take charge of a shop, employing 
200 hands, engaged in winding small and medium sized d.c. and a.c. 


machines. 


Mr. Allan R. Connal, A.M.L IE. E., M.E.. has been appointed 
assistant manager to the National Electric Construction Co. 

We understand that Mr. A. Cohen has resigned his position on the 
editorial staff of the ** Ironmonger " and has been appointed head of 
the publications department of Marconi's Wireless Telegraph Co. In 
this capacity Mr. Cohen, who some years ago was on the staff of on? 
of our electrical contemporaries, will edit the “© Marconigraph " and 


other publications of the Company. 


— 
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INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers.—On the cards sent out to mem- 
bers during the last few days announcing the dates of forthcoming 
meetings, the following sentence appears :— 

Subscription Noticea.x—The Council having decided not to place 
before the members, when the new Articles of Association are considered, 
any proposals which would affect the subscriptions of exist'ng members 
for 1912, the subscription notices for the current year у. be sent out 


shortly. 
Yorkshire Section of the Institution of Electrical Engineers.— The 


annual dinner of this Section will be held at the Hotel Metropole, King- 
street, Leeds, on Fridav. Feb. 16, at 6.30 p.m. ТЕ is requested that 
early application for tickets be made to Mr. H. Dickinson, Corporation 
electricity works, Whitehall-road, Leeds. 

Birmingham and District Electric Club.— The third annual dinner of 
this club will be held at the Colonnade Hotel, New-street, Birming- 


ham, on Feb. 10 at 6.30 p.m. 


ARRANGEMENTS FOR THE WEEK. 
FRIDAY February 2nd (to-day). 
STUDENTS’ SECTION or THE INSTITUTION OF Civi, ENGINEERS. 
8 p.m. Meeting at Great George-street, Westminster. Lecture от 
‘Steam Turbines: Some Practical Applications of Theory,” 
by Capt. Н. Riall Sankey, К.Е. 
Rovar INSTITUTION. 
9 p.m. Meeting at Albemarle-street. Discourse on “ Vital Effects 
of Radium and other Rays," by Sir James Mackenzie. 
M2NDAY, February 5th. | 
THE SOCIETY OF ENGINEERS. 
7:30 p.m. Meeting at the Institution of Electrical Engineers, Vic- 
toria Embankment. Presidential Address by Mr. John Kennedy, 


NEWCASTLE STUDENTS SECTION OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at Armstrong College. Newcastle-on-Tyne. Paper: 
“ Notes on the Maintenance of Secondary Batteries,” Бу Mr. T. В. Parry. 
TUESDAY, February 6th. 
MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting at the Municipal School of Technology, Whit- 
worth-street, Manchester. Paper оп “The Application of the 
Repulsion Motor," by Мг. J. Pendlebury. 

Вохтсех SOCIETY. 

8:15 p.m. Mecting at the Institution of Electrical Engineers, Vic- 
toria Embankment. Paper on “ After-Glow in Vacuum Dis- 
charge Tubes,” by the Hon. R. J. Strutt, F.R.S. 

THURSDAY February sth. 
INSTITUTION ОР ELECTRICAL ENGINEERS. 

8 p.m. Meetingat Victoria Embankment. Paperon“ High-Voltage 
Tests and Energy Losses in Insulating Materials,” by Mr. E. Н. 


Rayner. 
FRIDAY, February 9th. 
Puysicat Society. 


8 p.m. Annual General Meeting at the Imperial College of Science, 
Imperial Institute-road. South Kensington. Presidential Ad. 
dress by Prof. A. Schuster, F.R.S. 

STUDENTS’ SECTION OF THE INSTITUTION OF CIVIL ENGINEERS. 

& p.m. Mecting at Great George-strect, Westminster. Lecture on 

“ Steam Turbines: Some Practical Applications of Theory," by 
Capt. Н. Кіа Sankey. К.Е. Lecture 1I. 

Roya INsrITUTION. 

9 p.m. Meeting at Albemarle-street. Discourse on “ Very High 
Temperatures " (with Electric Furnace Experiments), by 


Dr. J. A. Harker, F.R.S. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding : Lieut.-Col. H. M. Leaf. 
The following orders have been issued for the current week :— 

Monday, February 51, “А " Company.— Lecture on Military Tele phones, 
8 to 9 p.m. Technical Work and Musketry Instruction (standard 
Tests), 9 to 10 p.m. 

Tuesday, February 6th, “B” Company.—Lecture on Military Tele- 
phones. 6 to 9 p.m. Technical Work and Musketry Instruction (Stan- 
dard Tesis), 9 to 10 p.m. 

Taursday, February 8th, “С” Companv.—Lecture on Military Tele- 
phones. 8 to 9 p.m. Technical Work and Musketry Instruction (Stan- 
dard Tests), 9 to 10 p.m. | 

Friday. February 9th, “ D " Company.—Lecture on Military Telephones, 
S to 9 p.m. Technical Work and Musketry Instruction, 9 to 10 p.m. 

Saturday. February 10th :—Mobilisation Week-End Run. Members 
wishing to attend will not fy O.C.’s Company as early as possible. The 
party will parade at Fenchurch-street Railway Station at 3.10 p.m. 
Dress : Service dress, great coats, haversacks and belts. No arms will 


be taken. 
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RECENT DEVELOPMENTS IN STEAM TURBINE 
PRACTICE. * 


BY К. BAUMANN, 


Summary.—After outlining the development of the various types of 
steam turbines, the author compares modern turbines as regards economy 
and first cost. He then discusses the maximum output obtainable from 
the drum and the dise types, the critical speed of turbine rotors and 
the increase of the field of application of turbines. After tabulating the 
best results as regards steam economy obtained in recent years. he gives 
some valuable curves and figures showing the effect on the steam con- 
sumption of changes in superheat, vacuum, pressure, бс. 


—— 


The development of the steam turbine since the first mechine was 
built by Parsons in 1884 may be divided into two periods of à more or 
less distinet charaeter. During the ezrlier or invention period. new 
tvpes of turbines different from those built previously were developed. 
The distinct types introduced during this period are celled according 
to the name of the inventor, Parsons, De Шуа], Curtis, Ratezu or 
Zoelly turbines, and consist. with the exception of the De Laval 
turbine, of а certain number of elements designed on the seme prin- 
ciple. For this reason these tvpes are now always referred to as 
“© pure " Parsons turbines, or “риге Rateau turbines, &c. 

During the second period, which may be called the development 
period, the design of the steam turbine has been perfected on the basis 
of the experience gained on the existing turbines and of experimenta] 
research work founded on the theory of steam turbines. This wes 
made possible to а very great extent by the fundamentel work of 
Prof. Stodola, whose book on steam turbines, of which the fourth 
edition was issued last vear, must be considered 2s the зап от book 
of the design of steem turbines. 

During this period not only were great improvements mede in the 
design of the various pure types referred to above. but further advan- 
tages were geined by combining these tvpes in such à manner as to 
obtain the best results, both with regard to reliability, efficiency and 
cost. The author proceeds to discuss the advantages and disadvan- 
tages of the different tvpes—viz., Parsons turbine, Curtis turbine, 
Касаи and Zoely turbines. 

The recent developments thus outlined show very clearly the ten- 
dency towards the use of the two types known as the disc and drum 
type or the Curtis-Parsons type and the Curtis-Rateau type. These 
must be considered the most important type at present in use, as is 
best shown by the fact that practically all turbine builders in this 
country are adopting one or the other. To examine closely the points 
of difference between them it is necessary to consider the two types 
with regard to reliability, economy and first cost, and this exemina- 
tion will show that it is not possible to give a definite statement, that 
in general one is better than the other. but this depends on the par- 
ticular conditions under which the turbine is required to work. The 
reliability of the turbine will depend much more on the design of 
the details than on the principle on which it is constructed. 16 is 
quite certain that the design of the fixing cf the bledes, for instance, 
which does not depend on the type of the turbine, is of great impor- 
tance. But it is 2160 evident that a turbine with very smell clear- 
ances between fixed parts and parts running at a relatively high 
velocity will not be so relisble as a turbine with large clearances 
between these parts. 

With regard to the other points—z.e., economy and first cost —we 
will limit our сотрогіхоп to the high-pressure turbine, which is 
mainly used in power stations. 

Dividing the turbines into three categories—(1) Turbines with small 
outputs, less than 750 kw. at 3,000 revs. per min., or less than 
2,250 kw. at 1.500 revs. per min. ; (2) turbines with moderate out- 
puts, 750 kw. to 1.500 kw. at 3.000 revs. per min., or 2.250 kw. to 
4,500 kw. at 1,800 revs. per min. ; (3) turbines with large outputs, 
above 1,500 kw. at 3,000 revs. per min., or above 4,500 kw. at 1,500 
revs. per min.—we can state the relative position to be as follows :— 

For turbines with small outputs the disc and drum type is certainly 
cheaper—4.e., the disc and drum type ean be made at a lower price for 
the s:me steam consumption, or allowing the sème price for both types, 
the dise and drum turbine can be made with the better efficiency. 
Fo: moderate outputs the two systems are about equal with regard 
to economy and first cost. For lerge outputs, the Curtis-Rateau 
tu bine is the better because the dise and drum {уре would have to be 
male as a double-flow turbine, in the low-pressure part, which would 
incr азе the cost of the turbine considerably without a corresponding 
increase in efficiency. In short :— 

The drum turbine is the design for small outputs. 
The disc turbine is the design for large outputs. 
Maximum Output.—The author next considers maximum output, 


* Abstract of a Paper read. before the Manchester Local Section of the 
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and proves that the maximum output which can be obtained with a 
dise turbine, under the same conditions with regard to working 
stresses, leaving losses and vacuum, is about twice as large as the 
maximum output which can be obtained with a drum turbino. "b 

The maximum output depends on the maximum weight of the 
steam which can be passed through the low-pressure part with 


zs | NN V 
reasonable efficiency. The wcight of steam is given by G= О 


v v 
and the maximum output in kilowatts by N= TE" x 3,600, where 
М 
G = weight of steam flowing through the turbine, У = volume of steam 
flowing through the last blades, v=specitic volume of steam at ex- 
haust, D-— mean diameter of last blades, À—length of last blades, 
с=ахи steam velocity through last blades, S= steam consumption 
per kilowatt-hour, and 7—thiekness coefficient (0-00-0-05). Hence 
the maximum output depends mainly upon : (1) The specific volume 
v at the exhaust of the turbine, which depends on the vacuum. (2) 
The outlet velocity с. which depends on the permissible leaving loss. 
(3) The mean diameter D. which depends upon the maximum per- 
missible peripheral speed. (4) The maximum permissible blade 
height. which depends on the method of fixing the blade. 

In order to compare the t wo different types of turbines, it is neces- 
sary to assume the seme outlet losses, and, of course, the same 
vacuum. From the above formula for the output it follows that 


TT | ) aee as h Irom 


KWarum= UN сх 3,600, 
nd KW dise „ы Ta ^ x 3,000, 
US 
,vand Я being the same in beth esses. Also as k= =. 
KW | Расею = Пани 
KW disc Dai J aise Daise 2 


For 2 given number of revolutions of the turbine. the diameter is 
proportional to the peripheral speed (и) and the output, and for the 
same stress in discs and drums— 


KWarum /" em) 33 1 E 

kW Gum = 5 ^Pproximately, 
which means that, other conditions remaining the same, a dise turbine 
сап be built having twice the maximum output of а drum turbine. 

The fact that some makers have recently begun to use solid drums, 
which, according to the author's investigation, wou'd theoretically be 
stressed only to the same figure as dise turbines, does not alter the 
above statement with regard to relative capacity, because it is unsafe 
to run solid drums at a higher peripheral speed than ordinary drums. 
This is due to small faults in their interior, which it is quite impossible 
to detect, and which it has been shown increase the calculated stresses 
to more than double. Both the disc and the ordinary drum con- 
struetion have the advantage of allowing inspection to be made of 
each part, thus ensuring that the material is homogeneous through- 
out. 

The maximum output of a disc turbine, being proportional to the 
square of the diameter, is—for a given permissible stress—inversely 
proportional to the square of the revolutions per minute. In prac- 
tice, however, it is not advisable or necessary to stress the materi 1 
in large turbines to the s2 me extent as in small turbines, so that the 
relation between speed and output may be taken as follows: Maxi- 
mum output for 1,500 revs. per min., three times larger than for 
3,000 revs. per min. Maximum output for 1,000 revs. per min., five 
times larger than for 3.000 revs. per шт. Maximum output for 
750 revs. per min., eight times larger than for 3.000 revs. per min. 
These figures can be approximately obtained from the formula: 
Maximum output constant /n??, from which the maximum output 
for any speed can be obtained. other conditions remaining the same 
if the maximum output for any one sneed is known. | 

The question of the maximum outputs which сап beobtained with 
the different types of turbines becomes very important in view of the 
great increase in the maximum capacities of turbo-alternastors during 
the last three vears. This is mainly due to the rapid development of 
the impulse turbine, the high costs of which for small outputs and 
great economy for large outputs have caused the manufacturers of 
these turbines to introduce designs of turbo-generators suitable for 
giving very large outputs at relatively high speeds. Whoress four 
years ago 1,000 kw. was considered a very large out put fcr 3,000 revs. 
per min., manufacturers are at present prepared to go up to 3.000 kw. 
and even higher for this speed. The increase of the output of turbo- 
alternators has been more rapid in the United States and on the 
Continent than in this country. 


Critical Speed of Turbine Rotors.—In the design of steam tur^ines a 
most important factor is the critical speed of the shaft—t1.e., that 
speed at which a very small eccentric mass will cause the shaft to 
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respectively, whilst the steam or coal consumption would he 84, 80 or 
75 per cent. of the origina! steam consumption respectively. 

M iced pressure Turbines,—These are high-pressure turbines with 
an additional inlet for low-pressure steam, or low-pressure turbines 
with additional high-pressure stages to utilise high-pressure steam in 
exse the available low-pressure steam quantity is not sufficient 
for the load required. They are generally used in collieries, rolling 
mills, utilising low-pressure steam coming from different kinds of 
engines, which are exhausting against & back pressure of about 16 Ib. 
per square inch absolute through steam accumulators, 

Mixed-pressure turbines are not generally connected electrically 
with the steam engines from which the supply of low-pressure steam 
is Obtained, and must therefore be separately governed bv а speed 
governor. In order to obtain satisfactory running in parallel with 
other engines, it is essential that the load of the turbo-set be inde- 
pendent of the ste»m conditions, which means that the speed of the 
turbine must be only dependent upon the load of the alternator, and 
independent of the low-pressure ste2m quantity available. The 
change in speed, when changing from high-pressure steam to low- 
pressure steam, or vice versa, must therefore be as small as possible. 
These conditions were first reslised by Prof. Rateau, who invented a 
governor fulfilling these conditions, which is now applied by nearly 


deflect to a very great extent. In this matter the disc type of tur- 
bine has a very considerable advantage over the drum, in that its 
critical speed can be calculated with ease and certainty. This ques- 
tion of the critical speed is of the first importance when using the 
three-bearing design, which is becoming more generally adopted for 
small turbines. ‘The author discusses the main facts relating to 
critical speeds of rotors, considering (1) the critical speed of a weight- 
less shaft with one wheel, (2) the critical speed of shafts with 
uniformly distributed loads, and (3) the critical speed and detlections 
of turbine rotors. 

Governing of Steam Turbines —Steam turbines are generally 
governed by a throttle valve, which is connected to à mechanical 
governor either directly or indirectly by means of steam ог oil relay. 
Direct governing is verv satisfactory for small turbines, provided the 
valves are absolutely balanced ; for larger turbines, steam relays 
with pulsating motion have been used, but now nearly all manufac- 
turers of steam turbines use oil relays, and this is undoubtedly the 
most satisfactory arrangement. In the case of combined turbines, 
governing by cutting-out nozzles improves the economy at partial 
loads. 

It has been stated that a disadvantage of the combined turbine is 
that it must be provided with nozzle cut-out governing at partial 
loads, in order to obtain satisfactory consumption at these loads. 
This, however, is not so, as there is, of course, no reason why ordinary 
throttle governing should give less satisfactory results at partial loads 
with : ombined turbines than with “ pure " types of turbines. It isa 
fact that automatic nozzle control complicates the governing mecha- 
nism to such an extent that it should only be adopted in exceptional 
cases, where turbines are run for a considerable length of time at low 
losds, and where the loads may change rapidly. In most cases 
ordinary throttle governing is preferable. 2s the small improvements 
obteinable with nozzle cut-out governing (2 per cent. at 3-load, 4 to 


) 
J t 
3 per cent. at 3-load) do not justify the additional complication in the | 
The practica! difficulties of automatic nozzle | turbines. 
| The stesm consumption of low-pressure turbines is about double 
| 


gll manufacturers of mixed-pressure turbines. 
Although it is only five vears since the first mixed. pressure turbine 


was installed in this country for the Gloucester Rsilway Wagon & 
Carriage Co. by the British Westinghouse Со., its development has 
been very repid during the last. two vears, and its importance in this 
country is best illustrated bv the fact that nearly 40 per cent. of the 
turbines ordered are of the mixed-pressure type. 

It is interesting to compre the two main turbine typos. the drum 
types and dise types, when designed as low-pressure ог mixed-pressure 


The only fector we need to consider is the maximum 


turbines, 
output which can be obtained trom the low-pressure part of these 


governing apparatus. 
control are due not to the necessity of arrenging valves in front of the 


nozzles. but to the complicated gear required to operate the valves, 
which latter must be reasonably tight when closed. These difficulties 
therefore, do not exist when hand-operated valves are used, and in 


that of high-pressure turbines, which means thet a low-pressure 
turbine has to deal with twice the steem quantity of а high-pressure 
turbine of the seme output, or the maximum out put of 2 low-pressure 
turbine is only half that of a high-pressure turbine, essuming the 


most cases these meet the requirements. 

Field of Application of Turbines.— During the first half of the last | outlet velocity of the last rows of blades is the seme for both high- 
decade the steam turbine superseded the steem engine for outputs As, however. the available 
above 1.000 kw. Recent improvements have still further reduced 


the minimum output at which a steam engine is more advantegeous 
Units of 500 kw. capacity are now usually 


pressure and low-pressure turbines. 
heat drop of г low-pressure turbine is only about В that of a high- 


pressure turbine, the lesving losses when expressed in per cent. of the 
heat drop appear twice as high. It is therefore of grest importance 


to keep these leaving losses as low 23 possible. 

Previous calculation in the Paper of the m»ximum outputs of the 
low-pressure and mixed-pressure turbines, when taking the maxi- 
mum outputs to be half and the lesving losses to be double those 
indicated, shows thet for impulse turbines running at 3.000 revs. per 
min. and a leaving loss of 5 per cent. the meximum output is onlv 
2,300 kw. at 274 in. vacuum, or 1.900 kw. at 28 in. vacuum, or 
1.600 kw. at 281 in. vacuum ; wheress for drum turbines the leaving 
losses for the seme out puts would be 20 per cent., which in most cases 
would be far too high. so that a double-tlow turbine would be neces. 
serv. From this it is clear that in the case of low-pressure turbines 
the maximum outputs obtainzsh!e depend more on the turbine than 
the alternator, which is, of course, the reverse of what we found in the 


than a stesm turbine. 
ordered as turbines, and even 250 kw. turbines аге able to compete 


successfully with the best modern stesm engines. whilst in countries 
such as the United States, where the cost of cor! is of second impor- 
tance, there is a tendency to adopt turbines for even the smallest 


outputs. For small units generally the pure Curtis types with only a 


single wheel are used. 
The developments which have taken place during the last five vears 


show an improvement not only in high-pressure condensing turbines 
as used for power stations, but also a tremendous increase in the 
application of turbines to all possible industrial purposes. This has 
involved the manufacture of new kinds of machines known at present 
as: Low-pressure ог L.P. turbines, mixed-pressure or М.Р. turbines, 
back-pressure ог В.Р. turbines, and reducing or R turbines, 

Low- pressure Turbines.—The main application of low-pressure 
turbines is at present in connection with steam engines in existing 
power stations. Engines previouly run condensing are changed to 
run non-condensing and 2llowed to exhaust into a low-pressure tur- 
bine, the alternator of which is coupled electrically to that on the 
steam engine. so that engine and turbine form one set. This arrange- 
ment is very economical, provided the norma! output of the com- 
bined set is increased at least 50 per cent. above that of the engine 


case of high-pressure turbines. 
P y Ji, B сы 1 E 1 
Back-pressure Turbines.— Back-pressure turbines exhaust against a 


back pressure which is above atmospheric pressure. Turbines run 
non-condensing and exhausting into free atmosphere are also included 
in this class, The exlisust steam is generally used for heating pur- 
poses, аз, for instance, in ships for heating the feed water, or in mills 
for heating water т open pana, or in salt works for eve poreting brine. 

The governing of these turbines mey differ according to the con- 
ditions prevailing. When all the sterm is required for heating риг- 
poses independent of the losd. an ordinery speed governor is used, 
opening or closing а high-pressure throttle va!ve according to the load 
required. When, on the other hend, the turbine is required to work 
in p?ralle! with other engines, and is intended to utilise only that 
emount of steam required for heating purposes, it need not. be pro- 
vided with a speed governor at all, the stesm being controlled by the 
pressure in the hesting steempipe. If more heating steam is 
required the pressure in the heating stexm mein decrosses, and 
this chenge of pressure cen be used to open the governor valve in & 
similar manner to that used for reducing valves. 

Neither of the two methods is quite satisfactory in all cases, and 
an absolutely satisfactory arrangement can be obtained Бу the use of 
reducing turbines. In these, in case the load of the turbine is more 
then thet obtsinable from the heating stezm required. the surplus 


alone. 
The additional output which can be obtained from the low-pressure 
The improvemen* in 


eg water is зуа |, е 


ivre 


turbine depends mainly on the vacuum. 
economy is much larger in cases where river or s 
for coolin | weter then in cases where cooling towers are necessary. 


At partial loads the back pressure on the stesm engine drops below 
it is therefore essential to steam-sea! the 


atmospheric pressure ; 
glands on the low-pressure cylinders of the steùm engine in order to 


reduce air leakage to an absolute minimum and to secure the highest 
possible vacuum. 

The following figures are based on the average conditions which 
usually occur in these combined plants in the case of compound 
engines. The steam consumption of the engine running non-con- 


densing will be about 35 per cent. (30 per cent. to 40 per cent.) greater 
than when running condensing. The exhaust steam from the engines s 
steem is by-passed to low-pressure wheels which are fixed on the ваше 


will give an additional output in a low-pressure turbine of 61, 70 or 81 
per cent. of the output of the engine at 27 in., 28 in. ог 29 in. vacuum ' shaft and placed in the same cylinder. 
D 
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Improvement in Economy.—A number of tables are given in the 
Paper, and show the most important test results obtained during the 
last five years on high-pressure, low-pressure and mixed-pressure 
turbines, together with the efficiencies of the turbines and gene- 
rators. The full-load consumptions and total efficiencies of the most 
important turbines are given in the following list :— 


—- 


Year T Revs. | Lb. рег Total 
Manufacturer. of ius per kilowatt- effi- 
tost watts. | minute. | hour. ciency. 
ГЕРОН Г 1906 | 3,000 | 1,500 | 12-75 , 638 
С. А. Parsons... 1907 | 3.500 | 1.200 | 13:35 | 62-7 
Westinghouse Machine Со....| 1907 1,500 150 15:00 | 66-3 
Brown-Boveri & Co. .......... 1907 3,500 1,300 13-70 | 64-8 
Escher, Wyss & Со............. 1908 5.000 1.000 15:17 | 631 
AEO оны 1909 | 4,000 | 1,500 | 11:92 | 63-8 
ЕІ. Maschinenfabrik .......... 1910 | 3,500 1,500 , 14:07 | 648 
Maschinenfabrik Augsberg- | | 
Nürnberg ........- een 1910 | 2.500 1,500 15-50 | 645 
B.T.H. „нии 1911 3,000 1.500 1596 64-7 
Escher Wyss ........ н. 1910 | 4.000 | 1.000 | 13:30 | 644 
Escher Wyss .......... ee 1910 2,000 3.000 , 13:03 ; 660 
Oerlikon ............... e 1911 3,000 1,500 ` 11:62 64-1 
British Westinghouse......... 1911 | 3.000 | 1.500 | 1372 | 63-9 
British Westinghouse......... 1911 | 5.000 | 1,500 | 13-00 | 67-9 
11:90 1 68-4 


Richardson Westgarth....... 1910 | 6,250 1.200 
pop с UE ML i 

From the above it will be seen that the steam consumption has been 
improved from 12-75 10. per kilowatt-hour in 1906 to 11-6 10. per 
kilowatt-hour in 1911; and the total efficiency— 


Actual output on generator 
o — MÀ DE НЧ сун; — ne 
Mechanical equivalent of heat drop according to adiabatic expansion 


from 63-8 per cent. in 1906 to 66-3 per cent. in 1907, and 68-4 per cent. 
in 1910. This figure has not been improved upon in 1911. Т he best 
efficiency of mixed-pressure turbines running on low-pressure steam 
has been obtained оп a 1,000 kw. turbine running at 3.000 revs. рег 
min., made by the British Westinghouse Co. The efficiency realised 
in this case was 69-8 per cent. 


CHANGE OF STEAM CONSUMPTION WITH VARYING STEAM CONDITIONS. 


The efficiency of a steam turbine is the ratio of the actual work 
done on the turbine shaft to the mechanical equivalent of heat drop 
according to adiabatic expansion. This ratio is referred to wherever 
efficiency is mentioned below. 

Аз the efticiency of a turbine is dependent upon the steam condi- 
tions the author has adopted standard steam conditions to which the 
performances of all turbines can be reduced by applying proper 
corrections. These standard conditions are: For high-pressure 
turbines, 180 1b. per square inch pressure. 150?F. superheat, 28 in. 
vacuum (30 in. Bar.); for low-pressure turbines, 16 1b. per square 
inch abs. pressure, 0^F. superheat, 27} in. vacuum (30 in. Bar.). 


Su perheat.—According to our present. knowledge the corrections 
to be made for superheat are independent of steam pressure and 
vacuum. and are therefore the same for high, low and approximately 
for back-pressure turbines. The corrections are as follows :— 

Between ОЕ. and 1007 Е. superheat, 1 per cent. improvement of 
steam consumption for every 10°F. superheat ; between 100^ F. and 
200? F. superheat, 1 per cent. for every 12°F. superheat ; and between 
200^ F. and 300^ F. superheat, 1 per cent. for every 14°F. superheat. 
The efficiency increases with the suporheat. and con equently the 
actual is larger than the theoretical correction which is calculated 
from the variations of the available heat drop in adiabatic expansion. 

Fig. | shows plotted the actual superheat corrections for high- 
pressure turbines together with the change of efficiency. and the 
mean theoretica! correction for steam conditions varying between the 
limits—100 Ib. per square inch gauge pressure. 26 in. vacuum. and 
200 Ib. per square inch with 29 in. vacuum. Similar corrections for 
low-pressure turbines are also given in the Paper. 

The improvements in efficiency may be taken as 4-25 per cent. 
better efficiency at 100°F. superheat than for dry saturated steam, 
6-75 per cent. better efficiency at 200°F. superheat, and 7:5 per cent. 
better efficiency at 300°F. superheat ; from which the futility of com- 
paring the efficiencies of turbines without a knowledge of the super- 
heat is apparent. The above corrections have been deduced from a 
large number of tests made on impulse turbines ; they are probably 
too large for pure Parsons turbines, which are unable to utilise high 
superheat to the same extent аз impulse or impulse reaction turbines. 

Teats have shown that when the steam is wot the efficiency is reduced. 
Assuming that the efficiency follows а continuous curve for super- 
heated and wet steam when plotted with entropy as a basis, the 
efficiency will change by 1 per cent. for each 1 per cent. variation in 
wetness. It follows therefore that the steam consumption measured 


as condensed water will be 2 per cent. higher for each I per cent. 
increase in moisture. 

Vacuum.—The efficiency of a turbine using and designed to use 
a very high vacuum will not be so good ав that of a turbine of quite 


Coefficient 


Fig. -_БОРЕВНЕАТ CORRECTIONS FOR Hicu-PREssURE TURBINE 
DESIGNED FOR SUPERHEAT. 


similar type, having the same number of stages, but designed to 
utilise a lower vacuum. The difference will be slightly larger for 
drum than for disc turbines, as the latter can be designed to use & 


Fic. 9.—V АССОМ CORRECTIONS FOR ElicH-PRESSURE TURBINE 
DESIGNED FOR VACUUM. 


higher vacuum to greater advantage than the former. The correc- 
tions for high-pressure turbines are given in Fig. 2. 
The actual improvement which can be obtained with the pres»nt 
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design of impulse turbine is 4 per cent. improvement of steam con- 
sumption for lin. between 26 in. and 27 іп. vacuum, 5 per cent. 
between 27 in. and 28 in. vacuum, end 6 per cent. between 28 in. end 
20 in. vacuum. 

Whereas the superhest correction is nearly independent of the 
other steam conditions the vacuum correction depends to a greet 
extent upon the stesm pressure, end is very much lergcr for low- 
pressure turbines. For these the »ctua! improvements which can be 
obtained with the present design of low-pressure impulse turbine of 
similer construction. but increased number of stages for higher 
vacuum, are 11-5 percent improvement of steam consumption for 
l in. between 26 in. and 27 in. vecuum, 13 per cent. between 27 in. 
end 28 in. vacuum, and 14-5 per cent. between 28] in. and 29 in: 
vecuum. 

Pressure.— The efficiency which сэп be obtained with turbines 
having the seme number of stages depends also, but in a lesser degree. 
upon the steam pressure. When the steam pressure is low not only 
gre the lec Коре, ventiletion and friction losses in the turbine smaller. 
but the bleding efficiency increases 2s the total heat drop decreases. 
The corrections for pressure in the сазе of high-pressure turbines are 
shown in Fig. 3. 

The renge of pressure met with in low-pressure turbines ік so smell 
that the pressure correction for thermo-dynemic efficiency 18 
negligible. 

The average consumption correction is es follows: 4 per cent. 
improvement for 10 per cent. increase of pressure between l4 Ib. 
to 18 Ih. 

Corrections for Turbines running under Conditions different from 
those for which they have been designed.—In the case of turbines of the 


IOO 14:0 
Pressure 


Fra. 3.—PnzgsscRR CORRECTION кок HIGH-PRESSURE TURBINE 
DESIGNED FOR THE PRESSURE. 
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seme output and designed for various superhezsts, the author shows 
thet the difference is negligible. The corrections for wetness also 
remain the seme es those given. 

When a turbine designed for è certein logd, superheat, pressure 
and vacuum is tested et г specified 1024, гп improvement in the 
vecuum will effect the pressure in front of the nozzles. because the 
steam quantity going through the turbine becomes smeller. И. for 
instance, ап improvement. of the vacuum from 27 in. to 28 in. causes 
à decreese in steem consumption of 5 per cent. the steam pressure in 
front of the nozzles will also drop by 5 per cent. The turbine will now 
be 5 per cent. too lerge for these conditions end the {егт will be 
throttled to г. greeter extent then if the turbine hed been designed 
for 28 in. vecuum. The improvement du? to vecuum will therefore 
be smaller than thet elreedy given for turbines designed for various 
vacua, In the cese elrezdy considered 5 per cent. decrease in pressure 
would for high-pressure turbines decrease the improvement due to 
vacuum by } percent. The improvement will be further 4эсгегзе 
because the efficiency of the last steges, being designed for 27 in. and 
working with 28 in., will be inferior to thet of steges designed to deal 
with the larger steem volumes et 28 in. vecuum. From this it will 
be apparent thet the decrease in consumption of a turbine for г, cer- 
tain range of vacuum will depend upon the vecuum for which the 
turbine has been designed. 

The correction for pertie! losds becomes lerger for two reasons : 
(а) As the evaileble heat drop becomes less the change due to vacuum 
is relatively larger; (b) es the tote! weight of steam flowing through 
the turbine becomes less, the blading of the lest stages is better able 
to cope with the increesed volume due to increased vacuum. For 
these reesons the corrections will be still larger for mixed-pressure 


turbines where the low-pressure pert is too large for the steem 
quantity used when running on high-pressure steam. 

For low-pressure turbines the difference between the correc.ions 
given for turbines designed for verious уйсш» end for turbines work- 
ing with vacua other then for which they were designed is still 
grester. If, for exemple, en improvement of vacuum from 27 in. to 
28 in. decrerses the steem consumption by 13-75 per eont., tho мет 
pressure in front of the first guide bledes falls bv 13-75 por esent. Аза 
pressure Чесгегзе of 10 per cent. on low-pressure turbines increeses 
the steam consumption by 4 per cent. the correction is reduced from 
13-7 per cent. to ebout 9-5 per cent. The ectual corrections for 
different generator loeds of turbines designed for 26 in.. 27 in.. 28 in. 
end 29 in. vacuum are plotted in Fig. 4 for Lin. change in ve cuum 
above or below thet for which the turbine is designed. The mexi- 
mum loads which can be obtained with a vacuum Lin. соте or 
below thet for which a turbine is designed, provided the pressure 
before the nozzles remains the same, are given on Fig. 4 by curve В. 
Curves C and D similerly connect points corresponding to ; mexi- 
mum load and $ maximum load. The intercept between г point 
corresponding to à mzximum load and the curve E gives the retio of 
the steam consumption at thet meximum logd to the consumption 
for the full load and vacuum for which the turbine is designed. 

When the steam pressure in front of the nozzles is incressed the 
Меат consumption deeresses because of the increase of aveile ble heat 
drop. For high-pressure turbines the improvement of ste^nr con- 
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sumption is 14 per cent. for 10 por cent. ineresse of pressure. For 
low-pressure turbines the improvement of ste»m consumption is 4 per 
cent. for 10 per cent. ineree ve of pressure. If, however, the turbine 
is working on constent loed end the pressure before the governor 
valve is increzs2d, the pressure in front of the nozzles remeins prec- 
tice Пу constent, гла the only edventege geined is thet due to the 
inerersed superhest resulting from the zdditional throttling. 

Development of Rotary Machines driven by Steam Turbines, —The 
most economics! speed for зто! low-lift pumps ond high-lift pumps 
is too high for reciproe-ting engines, end it wes therefore necessary 
to drive these either by belt, gosring. or by means of electric motors. 
The cdvent of the stesm turbine, however. mode dircet coupling 
possible, but it necessiti.ted the further development in these pumps 
so thet the speed might be sufficiently high to enable 2 ressonebly 
efficient turbine to be built at a competitive price. Several typical 
sets are illustreted in the Paper. 


London, Brighton & South Coast Railway.—A few days 
. go some observations were made on the L.B. & S.C. line at 
Eastbourne to ascertain whether this terminus was suitable for 
electrification. We understand that at a dinner subsequently 
held, Lord Willingdon, a director of the Company, gave ex- 
pression to the views of the Board on the merits of the elec- 
trical service and hinted incidentally that the electrification of 
the whole line to both the Brighton and Eastbourne termini 


was only a question of time. 
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EXPERIMENTS ON THE LOSSES DUE TO CORONA ON 
TRANSMISSION LINES.* 


BY H. GÓRGES, P. WEIDIG AND A. JAENSCH. 


Experiments were undertaken in the Technical Institute at 
Dresden in order to determine the corona losses at high pressure on 
transmission lines, especially in view of the new line working at 
100,000 volts between Lauchhammer and Riesa. These experi- 
ments have led to the idea that they ought to be continued under 
better and more carefully arranged conditions. and it had been the 
intention of the authors to communicate their results when the final 
figures were available. But in view of the widely expressed desire 
that the preliminary results should be made publie as soon as pos- 
sible, the present article is intended to describe the work that has been 
already done. 

If two thin wires are placed near one nother and charged by 
alternating current, they will begin to emit a white light at a definite 
voltage. accompanied by a marked noise. Thicker wires do the same 
at a somewhat higher voltage. but not so uniformly over the whole 
surface. The phenomenon is of the nature of a glow discharge, and 
current is discharged though the air in measurable amounts, and this 
causes a considerable loss over great lengths. Round each of two 
wires running parallel to one another at a given distance apart 
there exists an clectrical field, which at a distance R from the centre 
of the wire. and on the outside of it, may be expressed approxi- 
mately by the formula :-— 


Р 
@= _— уо! “centimetre, 


2R log F 


where P is the voltage between the two wires in volts, D is their 
distance apart in centimetres, and r is the radius of the section of the 
wire in centimetres. Immediately in contact with the surface of the 
wire, the field-strength is therefore :— 


= pvolt ‘centimetre. Lu. see d$ eh) 
2r log 7 


With alternate current voltages can be reckoned either as the 
effective or maximum va'ues, The field-strength will therefore for a 


given volt»ge be the greater the thinner the wire is and the closer the 


wires are to one another. If the field-strength is reckoned for the 
voltage at which the corona first appears it will he found to have 
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Fic. 1.—Зномалха Corona [LOSSES FoR TWO SEVEN-STRANDED 
CABLES OF 42 39. MM. SECTIONAL AREA, REDUCED ТО STANDARD 
CONDITIONS OF 750 мм. BAROMETRIC PRESSURE, AND 17 €. (D is 
the distance between the two cables.) 


higher values the thinner the wire is. although the voltage P is lower 
for thinner wires. Ryan explains this by assuming that the ampli- 
tude of the field-strength must have è certain value, not on the sur- 
face of the wire itself, but at a given distznce from it, and this value 


must be about 30,000 volts per centimetre. if the corona is to make its 


appearance. The fie!d-strength in the layer immediately surround- 


ing the wire must therefore have this va'ue over a certain thickness 
of layer. in order that à sufficient velocity may be imparted to the 
ions” to ionise the surrounding air. With thin wires, the field- 


* Translated from the 5 Elektrotechnische Zeitschrift.” 
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strength decreases with an inereasing distance from the surface more 
quickly than with thick wires; consequently within в laver of thick- 
ness 7 the meen field-strength is greater with thin than with thick 
wires, if the field-strengths on the outer side of the layer are the samo. 
The thickness of the critica! layer is therefore less for thin than for 
thicker wires, and, according to Кугп, e pproaches asymptotically to 
the value 175mm. At the Technica! Institute in Dresden the 
value of д was found to be 1-6 mm. for a value of r, equal to 0-3 cm. 
The experiments were carried out with wires of different thick- 
nesses, but as the transmission line from Lauchhammer to Riesa wes 
the special! point of study attention was mostly directed to seven- 
stranded cables, with a sectional area of 42 вч. mm. Two such cables 
were mounted cn insulators at a height of 4-5 metres above the floor 
level. Fig. 1 shows thet there was no appreciable loss through th» 
insulators. seeing that there was no measurable loss before the 
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Fic. 2.—SHOWING THE CORONA Losses As IN Ею. 1, IN RELATION 
TO THE EFFECTIVE VALUES OF THE ELECTRICAL FiEkELD-STRENGTHS О: 
THE SURFACE OF THE CABLE. 


appearance of the corona. The testing room was 24 metres long. 
14 metres broad and 15 metres high. The length of each cable 
was 95 metres, as it was stretched somewhat obliquely across the 
room and directly connected to the transformer. The output of the 
transformer was measured at the primary terminals with the cable 
connected and disconnected. The difference between these readings 
gives the corona losses, after allowing for any loss due to ohmic 
resistance ; but it must be admitted that there may be a small 
element of uncertainty, as the ultimate reading depends on a small 
difference between two other readings. The voltage was nearly 
sine-shaped. and the frequency 50. The losses were determined 
for four distances of the cables apart— viz.. 50, 100, 125 and 175 cm.— 
up to 115.000 volts, the readings being reduced to a length of 1 km. 
of double conductor. The readings were repeated at intervals пр to 
two months. Weicker has shown that the voltage at which the 
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Effective Polyphase Voltaje. 
Fic. 3.—Suowixc Corona LOSSES FOR А POLYPHASE SysTEM, THE 
DISTANCE BETWEEN THE CONDUCTORS BEING 175 CM. AND THE CABLES 
HAVING A SECTIONAL AREA OF 42 SQ. MM. 


glow discharge appears is proportional to the barometric pressure 
and inversely proportional to the absolute temperature ; all readings 
were therefore reduced to the standard conditions of 750 mm. 
pressure and 17°C. The humidity was not taken into account, 83 
this does not affect the glow discharge. In Fig. 1 the losses in kilo- 


curves. The dotted portions of the curves are not the result of 
direct observation, but are interpolated as extensions of the observed 
curves. 

On the Lauchhammer-Riesa line the distance between the con- 
ductors is 175cm., ahd this will be seen to be one of the most 


| watts per kilometre are shown for the various voltages in the form of 
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uncertain curves. Коте confirmation of the results was therefore 
desirable. If it is assumed that the loss actua!ly takes place in the 
immediate neighbourhood of the surface of the wire it can be further 
assumed that the losses will be equally great for different distances 
of the wires apart, provided that the field-strength on the surface of 
the wires is the same in all czses. Taking the values 0-5. 1. 3. 5 and 
7 kw. per kilometre, the effective voltages were taken from Fig. 1. 
and the effective values of the field strength on tho surface of the 
wire were calculated from the above-mentioned formula, and plotted 
in connection with the loss in Fig. 2, in which the losses appear as 
ordinates and the field-strengths as abscissie. the mean values being 
‘connected by а curve. The conductors on the Lauchhammer- Riesa 
line are, however, arranged on the polyphase system. The losses 
shown in Fig. 1 for a distance of 175 ст. were therefore compared 
with values deduced from Fig. 2. But the conditions with polyphase 
current are more unfavourable than for single-phase. For a given 
voltage between conductors the electrical field strength is higher for 
polyphase than for single-phase systems. И is immaterial whether 
the conductors are placed at the corners of an equilateral! triangle ог 
are all at the same level. the minimum distances between conductors 
being the same in both cases. On the surface of a polyphase wire the 
field strength is approximatcly given by the equation :— tx 


g-- volt ‘centimetre. а ox = ДЭ 
ү 3rlog- 


For equal electrical field-strength, the polyph=se voltage is to the 
‘single-phase as 4/3 is to 2. With polyphase current at 95,300 volts 
the same conditions hold with regard to corona as with single-phrse 
at 110,000 volts. If now, as supposed, the losses take place in the 
immediate neighbourhood of the surface of the wire, it follows that 
with equal electrical field-strength on the surface of the wires in the 
two cases the total loss with three polyphase conductors will be 50 
per cent. more than with two single-phase conductors. The total 
losses of a polyphase system with three conductors at 2n effective 
voltage, P, ean therefore be ascertained by taking the losses of a 
single-phase system at this voltage from the curves in Fig. 1, and 
adding 50 per cent. to this value ; or again, taking the effective field- 
strengths from equation (2), the corresponding losses are reckoned 
by means of Fig. 2. and to these again 50 per cent. are added. The 
values found in this way for a distance of 175 em. are shown in Fig. 3, 
and the two curves. as shown by full and hollow circles, agree quite 
satisfactorilv. 

One uncertainty in the method ought perhaps to be mentioned. 
The field-strength on the wires depends on their capacity. as calcu- 
lated with regard to the walls of the testing-room. Ц would there- 
fore have been well to earth the middle point of the hign-tension 
winding of the transformer, but this was not possible. It is. there- 
fore, not quite certain that the voltages between the two cables and 
earth were equal, but this must hive been nearly the case, because 
the corona phenomena on the two cables were exretly similar. 


THE ONTARIO 110,000-VOLT TRANSMISSION SYSTEM. * 
(Continued from р. 634.) 


Insulators.—Suspension-tvpe insulators are used exclusively on 
the high-tension system. The specifications call for an insulator 
capable of withstanding an electric strein of 330,000 volts (three 
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various types of insulators submitted “with each tender. These 
tests were performed in the transformer station of the Ontario 
Power Co. at Niagara Falls. Finally an insulator of American 
manufacture was chosen after а few alterations in design had been 
made at the recommendation of the Commission's engineers. The 
suspension type of insulator consisted of eight sections with a ball 


Fie. 7.—STANDARD HIGH-TENSION STRAIN INSULATOR CLAMP. 


and socket connection. The strain type consisted of 10 reinforced 
sections with similar connections. These insulators were shipped 
assembled in crates to various railway sidings, and from there trans- 
ported by team to the tower sites. The eight-section suspension- 
tvpe insulators were used on standard towers. The 10-section 


Fic. 8.—TyvicaAL DOUBLE-CrrRcurr TRANSMISSION-LIN Z 
RAILROAD CROSSING. 


strain type of insulator was used on the line anchor and the corner 
and long-span towers, and on all special towers at railwey, trans- 
mission-line and navigable water crossings. 

The suspension-tvpe insulators weigh, assembled, about 100 Ib. 
and have an over-all length of 5ft., including the clamp. Thev 
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are attached to the tower cross-arm by means of an eye-bolt, which 
in turn is suspended from a galvanised U-bolt supplied by the tower 
contractor and placed in position by this assembling gang. The 


work of raising and attaching suspension insulators was done by & 


"a —_: pum 


- 
* 


Ed . i | UC 


"M a os 


668 


THE ELECTRICIAN, FEBRUARY 2, 1912. 


gang of three men and a foreman, the insulator being raised to the 
arm by a line and pulley, the eye-bolt slipped into the socket in the 
сар of the top section and then keyed in plece with а small cotter pin. 
The greater portion of this work was done in the winter and the rate 
of progress varied considerably, but under favourable working 
conditions this gang could cover 40 towers a day on single-circuit 
sections, three insulators to а tower. The strain insulators were 
not erected by this gang, being delivered where required and later 
erected by the cable gang. 
M The ceble clamp employed with the standard suspension-type 
insulator is shown in Fig. 6. It was specially designed for this 
insulator and consists of a mellezble-iron casting with supporting 
grooves and a bolted cast clip for clamping the cable. An eluminum 
sleeve of т; in. plate surrounds the cable and serves to , protect it 
from abrasion. The clemp for the suspension insulator is lso 
provided with two galvanised sheet-iron shields. whie^ project 
over the cable at either end of the clamp and prevent anv burning 
of the cable by short-circuits occurring from the flash-over or feilure 
of en insulator. All clamps and iron end steel parts ère ge!venised. 
The strain insulator clamp, illustrated in Fig. 7, consists of two 
lin. galvanised pressed.steel! plates bolted together end provided 
with grooves to receive the ceble. Aluminum sleeves end iron 


Fra. 10 —OsNx or тнв TowrRs iN Номвкв Bay. 


shields are ¿lso employed with these clamps to protect the cable 
from abrasion and burning. 


Cable.—With the exception of &bout 3 miles of copper circuit with- 
in the city limits of Toronto, aluminium cable wes uscd throughout 
the system. Two sizes were employed, No. 0000 B. & S. gauge being 
used on the double-circuit line from Niegere Fells to Ducdes, and 
No. 000 throughout the rest of the system. The cable was delivered 
on the fie'd in reel lengths of 4,000 ft., ond hes the following dimensions 
_ und characteristics :—- 


' No. 0000. | No. 000. 


Overall diameter 0-530 in. 0:470 in. 
Number of strands..................... 7 7 
Diameter of strands, average ...... 0-1756 in. 0-1559 in. 
Elastic limit, lbs. per square inch... — 14.000—15.000 14,000- 15.000 
Ultimate strength, lbs. per sq. т. 24,000-27,000 | 24,000-27,000 
Conductivity, per cent................ | 61 61 


Weight per mile......................-- 1.05016. | 816 Ib. 
Total miles single aluminium cable | 
erected _.............................. 312-9 | 673-8 
Total weight of aluminium cabl- | 
erected eT 16$ tons | 275 tons 


| 


A 


F The cable g-ng consisted of 25 men, one foremzn, one sub-foreman 
and two teams. The reels were set up on porteble frames and were 
run out three 2t г time by a teem. Ак eech tower wes reached the 
cabl> was raised to the сговв-вгт end placed on wocden pulleys, 
which were suspended at the same height zs and beside the cable 
clemps. When the three reels lengths hed been run out. one spen on 
each line wes adjusted for seg by the Commission's inspector, the 
sags on the other spans being allowed to edjust themselves over the 
pulleys. The cable wes then snubbed, 2nd men working on swings 
suspended from the erms removed it from the pulleys and clamped 
it to the insuletors. While this wes being done pert of the gang 
with the sub-foreman and the other tezm worked in edvance erecting 
the earth cable. This letter is г; in., seven-strend galvanised steel, 
end wes pulkd up to the proper seg end clemped direct on to the 
towers. On the double-circuit towers with two power circuits (Fig. 8) 
three earth cables are used, end with one power circuit two eerth celles 
ere employed. The single-circuit towers ere equipped with only 
one errth cable. 

Cable splicings were mede by me»ns of 18 in. end 22 т. e'uminium 
McIntyre sleeves, the specifications e Hing for two end one-belf 
complete turns of the sleeve. The ground cable splices were mede 
by means of a specielly designed connector. Crble segs were 
adjusted in the field according to seg tables whieh were compiled 
with reference to tempereture end length of spen. — Co!euletions were 
besed on the assumption thet the cables would he stressed to the 
elestic limit et 32°F. with a ? in. coeting of ice end 2 65 -mile gele. 
The minimum ground clearance allowed was 20 ft. 

The rete of сгЫе erection varied greatly. On double-circuit 
sections, where six power cables end three earth cables were erected, 
the averege rete of erection was from } mile to 45 mile of completed 
line a dev. The labour cost veried from $110 (£22) to $215 (£43) 
per mile, the averege being $130 (£26) for г mile of completed line. 
The rete of erection for three power cables спа two огге cc blos was 
from } mile to ? mile of line per dey, 2nd the labour cost «vere ged 
about. 580 (£16) per mile. 

The most importent specie! construction wes within the corpor-te 
limits of Toronto, where the high-tension line is corried to the 
Strachan Avenue station. This section of line is supported on towers 
giving 70 ft. minimum ground clearence, end for è Че пес of «bout 
1 mile the towers gre lcezsted in Leke Ontario (Figs. 9 and 10). 206 ft. 
from the shore. Reinforecd-ccncrete piers. cross-breecd with s eel 
girders 15 ft. ¿bove water level and protected at their beses by Болуу 
hand-leid riprep, are employed to support the tower beses. 

(To be continued.) 


NOTES ON THE CONSTANCY ОЕ INTEGRATING А.С. 


METERS IN RELATION TO ROAD AND RAILWAY. 
TRANSPORT. 


ВУ CLIFFORD €. PATERSON AND ALEX. KINNES, B.SC. 


Summary.— The tests here described were carried out with the cbject of 
seeing if supply meters are detrimentally affected by travelling by read 
orral Eight induction watt-hour meters, of four different makes. were 
used for the purpose, and each meter was sent on four journeys. The 
conclusion is reached that the rate of altprnating-ecurrent mecers of the. 
type tested can be relied upon as definite within about 0-2 per cent. 
Small changes in rate take place, but they are quite erratie and as liable 
to occur when the meter remains on the test bench, as when it is sent 
on à journey by rail Gr road. 


The tests described below have been made at the National 
Physical Laboratory with the object of finding out to what 
accuracy induction watt-hour meters can be relied upon under 
identical conditions of load, temperature, &с.. to repeat their 
readings from time to time, and whether railwav and other 
transport has any detrimental effect on them. It is sometimes 
urged that if meters are tested and adjusted in the laboratory 
and then sent away by rail, the vibration and genera! treat- 
ment which they receive may cause sufficient change of rate 
to render the laboratory calibration of doubtful value. 

Further it becomes of interest to know to what percentage 
accuracy it is of use to certify meters. The standard allowable 
limits of inaccuracy in meters are plus or minus 23 pcr cent. 
from full to tenth loads, and when meters are tested for accept- 
ance or rejection a fraction of 1 per cent. more or less mav make 
all the difference. Much has been written* on the errors to 


* “ Journal" LE.E. Vol. XLVII., p. 3: "Electricity Meters and 
Meter Testing," by H. A. Ratcliffe and A. E. Moore. International 
Congress of Applied Electricity, Turin, 1911 : ‘ Electricity Meters,’ by 
С. В. Sharp ; also “The Electric Meter," by A. Durand. 


which meters are liable, due to temperature change, alteration 
-of frequency, or power factor, or to other variables, but when 
all these factors are allowed for, the question arises how nearly 
wil a meter continue to give the same indication on a given 
load and under identical conditions ? It is recognised that the 
rate of a meter is liable to change after being in service for 
several years, and in the tests described below the meters were 
not run continuously, but were merely tested at intervals over 
a year, and sent from time to time on railway or road journeys. 
Although the investigation was not made on a very large 
number of meters the results are sufficiently uniform to show 
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Fic. 1.—D1aGrRaM SHOWING LOAD CHARACTERISTIC OF TYPE 1 
INDUCTION METER TAKEN AT INTERVALS OVER A PERIOD OF 50 
WEEKS. 

Tesr HisToRy.— Test No. 1, Initial Test. No. 2, Remained at Laboratory. No. 3, 


Returned from Glasgow. No. 4, Remained at Laboratory. No. 5. Returned from 40- 


mile run on motor bicycle. No. 6, Remained at Laboratory. 


that they may be regarded as representative of the class of 
meter experimented with. It should be mentioned. however, 
that in the course of their work the authors have had occasion 
from time to time to test and retest induction meters of the 
portable testing type,and although systematic calibrations could 
not be made, the results indicated that a higher order of con- 
stancy may be possible with instruments of this type. 

Meters —Eight 5-ampere, 110-volt, single-phase 50-cycle 
induction watt-hour meters were used in the tests, two from 
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Ега. 2,—DrIaGRAM SHOWING LOAD CHARACTERISTIC OF ТҮРЕ 2 
INptcTioN METER TAKEN AT INTERVALS OVER A PERIOD OF 50 
WEEKS. 


№. 2, Remained at Laboratory. No. 3. 


Test Hisronv.— Test No. 1, Initial Test. 
No. 5, Returned from 40- 


Returned from Glasgow. No. 4, Remained at Laboratory. 
mile run on motor bicycle. No. 6, Remained at Laboratory. 


each of the following firms who were good enough to lend them 
for the purpose. The sequence in which these names are given 
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lower Deptford road and district, No. 2 meters. 
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Initial. Tests. тһе m meters were first tested for change of 
rate with variations of the following factors :—Load, power 
factor, voltage, frequency, tilting, temperature, and the 
amount, if any, of the dial friction. The time required to heat 
up on full load and to reach a steady state was also determined. 

Table I indicates the results obtained in these initial tests for 
each of the meters. Change of rate of the meters is expressed 
in all cases on a percentage basis. This table shows that all 
the meters were in excellent adjustment, and came well within 
the limits prescribed by the Engineering Standards Committee 
as regards change of rate under the different conditions of load. 

Travelling Tests.—After the completion of the initial tests 
one of each make of meter was packed up in a case, with wood 
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Fic. 3.—DraGRAM suowiNG LOAD CHARACTERISTIC ОЕ TYPE 3 


Турсстох METER TAKEN АТ INTERVALS OVER A PERIOD or 50 
WEEKSs. 
Test HisToRv.— Test No. 1, Initial Test. No. 2, Returned from Newcastle. No. 3, 


Remained at Laboratory. No. 4, Returned from a week's journeying round London on 
a Carter Paterson Van. Мо. 5. Remained at Laboratory. No. 6, Remained at Laboratory. 


wool in the ordinary way, and sent on a railway journey. Thev 
were set up again on their return and tested at the same time 
and under identical conditions as the other meters which had 
remained on the test bench. The latter meters were then sent 
on a journey, and on their return the whole set was again tested. 

This order was repeated until the following series of Journeys 
was complete :— 

1. To Carville Power Station, Newcastle and back, No. 2 
meters. (Subsequent calibration No. 2 in diagrams.) 

2. To Kelvin and White, Glasgow and back, No. 1 meters. 
(Subsequent calibration No. 3 in diagrams.) 
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Test History.—Test No. 1, Initial Test. No. 2, Returned from Newcastle. Мо. 3, 


Remained at Laboratory. No. 4, Returned from a week’ s journeying round London ona 
Carter Paterson Van. No. 5, Remained at Laboratory. No. 6, Remained at Laboratory. 


4.— DIAGRAM SHOWING LOAD CHARACTERISTIC OF TYPE 4 
AT INTERVALS OVER A PERIOD ОР 50 


3. For one week on a Carter Paterson van travelling on the 
(Subsequent 


has no relation to the order in which the results are tabulated | calibration No. 4 in diagrams.) 


The British 
Ferranti Ltd., 


later :— The British Thomson-Houston Co., 
Westinghouse Electric & Manufacturing Co., 
Siemens Bros. & Co. 


meters. 


4. Forty-mile run on the carrier of a motor bicycle. No. 1 
(Subsequent calibration No. 5 in diagrams.) 


There were considerable intervals between the various tests, 


THE ELECTRICIAN, FEBRUARY 2, 1912. 


| Table"TI. | 
ТҮРЕ 1. Түрк 2 | ТҮРЕ 3. | Tyre 4. $ 
MM ————— —  —— —X ! 
No. 1 No. 2 No. ] No. 2 No. 1 No.2 | No.l | Nop 
per cent. | per cent. | per cent. | per cent. | per cent. | per cent. | per cent. | per cent. 
А а ————— Or ——- | 
Power Factor.—Percentage change of rate corre. 0, Slov 1. Fest) Og Fast| 1: Fast} 24, Fast; Q0, Slow! L,58low: — €:, Fast 
sponding to power factor, change from unity : | | a 
_ to 05 (full load current.) | | . 
Voltage.—Percentage change of rate corresponding | +0-, T0. +0, +0.; | 30. +0:, ! Q0. | 0-5 
to a 10 per cent. change of supply voltage. Е = n a 
Frequency.—Percentage change of rate correspond- ' Oo 0, +0, +0, | +9, +0, +0» | Og 


ing to a 5 per cent. change of frequency. 


Tilting.—Percentage change of rate corresponding 0-4 Fast 0:, Slowi | 0-3 Slow 0*, Slow 0- Slov 0- 0. Slow 0-, Fast: 
to a tilt of 15 deg. from the vertical. | | | " | | 
Temperature.—Percentage change of rate corre- | 50°, i9 «04 + 0-5 3 0-6 | 0.6 40% UN | TA 
sponding to a change of temperature of 10°C. | = — — —6 
Meter heats up and reaches a steady state with full | 1 hour | ] hour $ hour | 1 hour | $ hour l hour ] hour | 1 hour 
Ы g | 


load current after 


— —— = - es 


Dial Friction.—'l'he rate of none of the meters was affected by the removal of the counting mechanism from gear. 


during which the meters remained idle without being run or 
moved in any way. 

The behaviour of four of the meters (one of each type) 
during the period'is indicated by the curves in Figs. 1 to 4. 
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Fic. 5.— DIAGRAM SHOWING CHANGES ОЕ ACCURACY АТ Ее. HAL 
AND TENTH [одо oF Fovr Types or INDUCTION METERS OVER 
A PERIOD ОЕ 50 WEEKS. DURING WHICH TIME THE METERS WERE SENT 
ON TRAIN AND OTHER JOURNEYS. 


which are ordinary load curves, showing th» percentage error 
of a meter on non-inductive loads. Each of the six curves on 
each diagram shows the result of its calibration, either before or 
after it went on a journey. The disp'acement of one curve 
from another, therefore, represents ап alteradion which has 
taken place in its calibration. It is unnecessary to show the 
corresponding curves of the other meter of each type, since 
they are generally similar to these. The tesis show conclusively 
that smail changes take place in the rate of meters, but that 
apparently these are quite erratic and as hable to occur if a 
meter remains on a test bench as if it is sent on the most 
exacting journey by rail or road. Further, the changes which 
take place are not progressive, and the exact shape of the load 
curve is not absolutely constant. For instance, the error at 
full load may be found greater, and the error at half load less 
than those obtained at the last calibration. There was also 


—--- SER + 3A — 


found no tendency for the meters as a whole to run faster or 
slower as time went on. This total overall variation of rate 
was found to be a little more than 1 per cent. and did not 
differ appreciably in the different makes. The changes at full 
load were as great or greater than those at tenth load. 

Fig. 5 is drawn in order to show that the changes noticed 
б are altogether erratic and have no sequence. In this figure 
curves are shown for each meter, and the error at some given 
load is plotted on a time-basis. Taking for instance Type 1, 


and the right-hand set of curves (Fig. 5) in the curve marked 
full load, the error at full load on each of 6 calibrations has been 
plotted against the time in weeks since the initial test. The line 
Joining up the points cannot be considered as representing the 
! behaviour of the meter between the two calibrations, but it 
serves to show more clearly the magnitude and relation of the 
changes. The corresponding errors at half and tenth loads 
| have been similarly plotted. 

| 


| 
| 


In one meter of Type 4 there may be said to be a general 
upward tendency, but in all the others variations occurred 
about a mean. In the initial reading in the left-hand meter of 
Туре 4 there was friction which was subsequently eliminated. 

General Conclusions.—Every possible precaution was taken 
to eliminate sources of uncertainty, and the conclusion may be 

| drawn that the rate of alternating-current meters of the type 
| tested can be relied upon as definite to within about -+ or —0:5 
| percent. Further, that except for indicating the general shape 
of a load curve the decimal place in the expression of percentage 
error has not much significance. The calibrations were made 
under ideal conditions regarding constancy of load and 


accuracy of the standard instruments, and the small changes. 


| 

| which took place in the shapes of the load curves are not 
| easy to explain. It may be mentioned that a large number of 
| observations were taken for each calibration, and were spread 
| over two or three days, during which period the shape of a 
l load curve would remain constant. The majority of the 
| observation points, also, would lie within 0-2 per cent. of the 
pe which сап, in all cases, be taken as correct to within 
+0-1 per cent. Changes of outside temperature were allowed 
E and the heating-up of the meter on load was carefully 


watched in order to ensure identical conditions during the. 


rarious calibrations. 
The National Physical Laborato-y. 


ELECTRIC DRIVING OF ROLLING MILLS. 


We give below an account of the discussion which took place 
at Birmingham on Mr. С. A. Ablett’s Paper on the above 
subject. Abstracts of the Paper and of the discussion in 
‚ London have already appeared in these columns. 


Mr. S. ECKMANN agreed with the author that the term “ automatic 
slip regulator" was misleading. but the same must bo said of the sug- 
gested name “ intermittent slip regulator." What was regulated was 
not the slip at all, but the current, and a more appropriate name would 

| be “automatic current regulator." In the same way. the term “ per- 
! manent slip regulator " was misl»ading, for neither the slip nor the current 
| was regulated, and it would perhaps be better to call the thing what it 


really was—namely, a “ resistance іп the secondary.” The alarm with . 


pul mnia. - ————_ 
——— 
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regard to the flywheel not being able to recover between the passes was 
justiticd where the passes were long and the intervals short. The motor 
energy then approached the load on the rolling mill shaft very closely. 
The tlywheel therefore did little work, and was hardly worth the money. 
The curves showing the action of the tlywheels were somewhat misleading, 
as the horse- power taken by the rolls had been assumed constant during 
one pass, whereas it was proportional to the speed. The figures giving 
the percentage variation of power, therefore, should be read with caution. 
The diagram illustrating the action of an automatic slip regulator in 
practice showed this particular regulator to have been of poor design. 
The reason why automatic slip regulators were not used more frequently 
lay in quite another direction. 'Гһе regulator could only be adjusted 
for a certain average load. Now the average load on a mill was depen- 
dent chiefly on the sections rolled, their temperature and the output of 
the mill. So when the rollers were working hard they were hampered 
by a slip regulator. A rolling mill drive should be able to follow the 
fluctuations of the output. He could not sce why the arrangement with 
three-phase motor and three-step pulley had proved to be very wasteful, 
and could not be considered where economy was any object. It was, of 
course, considerably more efficient than the Ilgner system, which Mr. 
Ablett advocated for three-high mills. In his opinion the question of 
efficiency of the electrical drive had been somewhat over-rated. It did 
not matter much whether the electrical drive was 1 or 2 per cent. higher 
or lower ав long ав the overall efficiency of the mill was absolutely domi- 
nated by the friction losses in the mill itself and by the out put. 

Мг. A. DU PASQUIER took exception to Mr. Ablett's remarks on three- 
phase motors горе driving merchant mills of medium size. He knew of 
mills so operated with satisfactory results. Unquestionably a system of 
drive giving economic uniform speed control was preferable if the extra 
capital outlay to secure it could be justified; but the question of the 
return on outlay had always to be borne in mind, and if an attractive 
saving could be shown in the capital outlay necessary, and only a moderate 
return on the extra capital required to get uniform speed variation, it 
would usually be found that mill men would think the extra money could 
be spent more profitably in other directions. Further, on this subject of 
merchant mill driving, Mr. Ableti was incorrect in his comments on 
the respective merits of a rotary converter direct-current motor drive, 
and the system illustrated in the Paper, consisting of a three-phase 
motor, а direct-current motor, a special desiga of rotary converter and a 
motor driven exciter, unless a direct-current supply was available, which 
was unusual. It was true, of course, that in the first system a trans- 
former might be necessary, whereas against this, in the other system, 
there was a high.tension alternating-current motor, an additional motor 
and usually a motor-driven exciter. On this score alone there would 
веет to be a considerable advantage on the rotary direct-current motor 
side. As regards relative efficiency there was really little difference. 
Some close calculations of the respective overall efticiencies calculated 
for the same mill showed that at normal loads there might be some slight 
advantage for the system described by Mr. Ablett, whereas at 100 per 
cent. overload the advantage at all speeds lay with the rotary direct- 
current motor drive. Either way, there was nothing much in the 
efliciency difference where one mill only was considered, though no doubt 
many people would prefer the direct-current motor drive on account of 
its greater simplicity and fewer running units. As Mr. Ablett stated, 


however, it was seldom that only one mill had to be considered, and: 


where there were two or more mills to be cperated there was a solid 
advantage with the direct-current motor drive both in first cost and 
overall efficiency. The variations in the power taken by the different 
mills might to à great extent balance one another, and the necessary 
capacitv of the rotary converter would be smaller on this account. Мг. 
Ablett was rather hard on the rope drive. He debited it with a steady 
10 per cent. of maximum output loss. Не (the speaker) would certainly 
not put the loss at this figure himself ; and, further. it was not, of course, 
usual to proportion the ropes to deal normally with the maximum output 
of the mill motor. Не also noticcd that the low-specd motor in Mr. 
Ablett's example was not debited with any 5 per cent. slip loss, and that 
the load factor for the year worked out at 70 per cent., which was 
surely on the high side, and of course directly affected the economy Mr. 
Ablett claimed for the direct drive. Making these corrections, though 
there would certainly be some gain in efficiency for the direct drive, it 
would usually be nothing like so great as the Paper showed. 

Мг. В. J. КАСТА was rather surprised that the author had made по 
reference to variable speed, or rather multi-speed, three-phase motors. 
This arrangement did away with three pulley drives and gave equally 
good results. At the same time it eliminated the complication of rotary 
converters. Mr. Ablett dealt carefully with the power consumption of 
the various systems explained, but no reference was made to the power 
factor. The first speaker drew attention to this point, and Мг. Каша 
mentioned that whilst the power factor had no appreciable bearing on 
the power consumption it materially affected the capital cost of the 
installation. 

Mr. H. E. YERBURY gathered from the Paper that the primary object 
of the author was to show what advantages accrued when a heavy tly- 
wheel was coupled to a motor for such work as rolling mills. That 
system would be readily appreciated by engineers, and there was no 
question that it was especially economical where power was taken from 
a supply authority on the maximum demand basis. The author was 
doubtless aware, however, that he was then in a city where all rolling was 
done by steam or gas-driven plant. He therefore regretted to find that 
there was no data in the Paper comparing the respective costs of each 
system, as business and commercial men invariably summed up the 
problem from the financial standpoint only. The author claimed that 


one of the principal economies effected by the electric drive was that of 
the cost of power. The speaker would be prepared to endorse that view for 
many works where fuel was not an essential commodity, but for rolling mills 
one must admit that an exceedingly good proposition could be brought 
forward for a steam plant where waste gases from the furnaces were 
utilised for the generation of steam, and where the waste gases of a lower 
temperature were utilised for heating the feed water. Unless electricity 
could be purchased or generated at less than 0.24. per unit it would not 
compare favourably with modern steam or gas-driven plant for all-round 
efficiency with a high load factor. There was not sufficient information 
in the Paper to deal with the respective capital charges, but from the 
maintenance standpoint that of an electrical installation should be lower 
than steam plant. 

Mr. W. E. BURNAND said the curve shown on page 17 of the Paper 
looked hardly as a recording ammeter would show it. A certain amount 
of continuous slip action occurred which would round off the sharp angles 
shown. The value of the electric drive, at any rate in the large sizes, 
was to а great extent due to it being not only the most efticient, but the 
cheapest and most readily controlled gearing between the power generator 
and power using machines. Most rolling mills had plenty of heat going 
to waste that could be used for steam generation on quite a large scale at a 
comparatively low cost, and he thought the most advantageous way 
of utilising this steam would be by a 8team turbine coupled to a homo- 
polar generator. This was а hopeless machine for most present-day 
uses, but when outputs of 12,000 н.р. were reached at turbine speeds for 
short-distance transmission he thought it could easily hold the field to 
the exclusion of all others; 600 volts, for instanec, could be obtained 
with it with about four pairs of slip rings, and whilst the design of the 
machine was a biggish problem to work out, it was feasible, whilst the 
ordinary commutator machine of this size for turbine speed most de- 
cidedly was not. With this combination of cheap steam and low cost 
of generating plant he did not see how any outside supply could com- 
pete, especially as the load factor was far from good. Given a steam 
turbine as the prime mover, in view of the cheapness of steam in these 
places, the flywheel might with advantage be coupled to the turbine. 
This allowed a speed variation of the requisite amount to be obtained 
to enable the flywheel energy to be utilised; and. even though this 
reduced the efficiency of the turbine, it saved capital and complication 
and some conversion losses. He thought it would pay to wind this 
flywheel with rectangular steel wire like a gun, as with the higher peri- 


* pheral speed that could then be utilised this would permit a much 


lighter wheel to do the work. Не understood. that the flywheels shown 
were steel, but he thought that the saving in weight would pay for 
drawing down the steel into wire, and the labour of building up the wire 
wheels. He suggested that the series system was worthy of more atten- 
tion than it had so far obtained for this class of work. For instance, 
with a serica-wound generator and motor it was possible to obtain almost 
any desired performance as regards speed variation between generation 
and motor with load without external appliances. Ап additional 
flywheel machine could be utilised just as easily as with the parallel 
system, the extra machine armature being in parallel with the motor 
armature and the field in series.: 


METHODS FOR ECONOMICAL SPEED REGULATION 
OF THREE-PHASE MOTORS.* 


BY DR. G. MEYER. 


Summary.—The author discusses the various means of va rying 
the speed of three-phase motors without loss and describes the several 
uses to which they can be put. According to the amount of speed 
regulation required, and the size of the unit in question, different m thods 
are applicable. For outputs up to 500 н.р. and any desired range of 
speed, the series commutator motor or the double repulsion motor can 
generally be used ; the field of application of the shunt commutator motor 
js more restricted. For larger outputs, where only a limited specd range 
is necessary, variable-speed sets are available. These usually consist. of 
an induction motor as main motor and a commutator machine as the part 
of the auxiliary set for producing the regulation. When complete speed 
regulation of very large outputs is in question, it is advisable to adopt the 
Ward-Leonard continuous-current system. 

An interesting section is devoted to the frequency-changer developed 
by Heyland in conjunction with S.S.W. 


1. iniroduction.—The possibility of varying the speed of the three- 
phase induction motor without loss, by means of à commutator was 
demonstrated by Górges in 1891. Itis only within the last few vears, 
however, as the need for a variable-speed alternating-current motor 
has become more and more pressing, that the three-phase commutetor 
motor has been developed and intrcduced into practice. On the 
other hand, economical speed regulation is not unaccompenied by 
complication end expense, so that it is necessary to carefully consider 
and compare the several systems thus made possible and see to whet 
extent they fulfil practical requirements. . 

2. The Different Kinds of Speed Regulation.—The speed of > motor 
depends on both the supply and the load. There are two cases to bo 


* Abstract of an Article in “ Elektrische K raftbetrie be und Bahnen." 
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considered—one, when the supply is kept constent ; the other, when 
‘the supply is varied. With a constent supply, the relstion between 
the speed and the load is called the inherent characteristic of the 
machine. There are two kinds of inherent characteristics—the shunt 
characteristic, where the speed hes г definite value èt no-load and 
falls in proportion with the load, and the series characteristic, where 
the speed varies inversely as the load. Thus the curves of the speed 
as a function of the load are straight lines in machines with г shunt 
characteristic. and hyperbol: in machines with a series characteristic. 
In motors with shunt characteristics, the slope of the streight line is 
‘different with the different types of motors. In the synchronous 
motor, the slope is zero. i.e., the speed is entirely independent of the 
load. In the induction motor. the slope is very small, but by inserting 
resistance in the rotor circuit, it can be increased at will. Compound 
motors behave like induction motors with slip resistance. When the 
supply is varied, the inherent characteristic is not affected —the curve 
is similar in shape, but assumes other values. "l'husin shunt motors, for 
example, the no-load speed is altered when the supply pressure ів 
varied. In Fig. 1, the inherent characteristic curves of the various 
kinds of shunt. and series motors are shown. 

According to the nature of the load or the kind of drive, different 
speed regulation is required. In general, it is possible to divide 
machines into three groups with respect to speed regulation : machines 
where no speed regulation is required ; machines where a limited 
speed variation (50 to 100 per cent. of the norma! speed) is required ; 
and machines where the speed must be varied over the whole range 
(0 to 130 per cent. of the normal speed) The more important 
machines then fall into the following three groups :— 

(a) No Speed Requlation.—Constant-speed machines (transmission 
drives, motor-generators, &c.) MEL IN, 

(b) Limited Speed. Requlation.—Reciprocating machines (pumps, 
compressors, &c.) ; spinning machines ; centrifugal machines (pumps, 


fans, compressors, &c.) ; flv wheel sets (rolling mills. presses, shears, 
llgner sets). 


Shunt Characteristics Series Characteristic 
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|. = Synchronous motor. 
1l... Induction motor : shunt motor. 


ПЕ, — Induction motor with slip resistance; compound motor. 
ГУ. =: Senes motor. 


— > Torque 


Fic. 1.—INHERENT CHARACTERISTICS WITH CONSTANT SUPPLY. 


(c) Complete Speed Regulation, — Planing machines ; printing 
machines ; rolling mills without flywheel; cranes and transporters 
(winding sets, lifts, cranes, mills, &c.). 

The above arrangements are set out in tabular form in Fig. 2, along 
with the corresponding characteristics and the tvpe of motor. 


З. Methods of Speed Requlation.—-There are t wo well-known arrange- 
ments for varying the speed of three-phase motors that have long 
been in use :— 

(1) Variation of Number of Poles.—The windings on the stator and 
rotor are arranged so that different numbers of poles can be formed. 
The greater the number of speeds required, the more complieated 
become the windings and connections. This method results in a bad 


power-faetor, whilst to obtain intermediate speeds, rotor resistances 
must be used. 


(2) Cascade Connection.—If two induction motors are mechanically 
coupled together and connected in cascade, the speed will be inversely 
proportional to the sum of the number of poles in the two motors. 
The cascade arrangement only admits of a very limited number of 
speeds. The phase displacement with two induction motors in series 
is relatively large. whilst it is impracticable to use a synchronous 
machine for the cascade motor. Usually the efficiency of cascade sets 
is rather poor. 

We will now turn to the more recent developments where a commu- 
tator is used for obtaining economical speed regulation in three-phase 
motors, 

(3) Three- phase Commutator Motors.—These machines consist of 
the stator of an induction motor and the armature of a continuous- 
current machine. According to the way in which the stator and rotor 
ure connected, a series or shunt characteristic is obtained. 

(a) The Three-phase Series Motor.—In the series motor, the stator 
and rotor are connected in series. Since only a low pressure can be 
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applied to the commutetor, г transformer is necessary, unless a sufti- 


ciently low supply pressure is available. 


connected either between t 
stator end the rotor. 


This transformer can be 
he mains and the machine or between the 


Figs. За and 3b show these two arrangements, 


the latter (Fig. 3b) can only be used when & limited range of speed is 
required and the starting torque is small. 


Speed Nature of ' Type of Motor or О 
range. regulation. Combination. Applications, 
Synchronous motor ...... + Motor-genera- 
| tors. 
| 
| | 
| 
E | Induction тотог............ ! АП kinds of con- 
; stant speed 
v Ы machines. 
б © 
ы & : 
N л | 
| Induction motor with slip | Constant -speed 
resistance | machines with 
| | fluctuating 
i | load. 
| 
| | 
| Мы | Series motors .............. 
| | 
| 
| Torque — | 
Synchronous motors with varia- А 
tion of frequency 
Shunt motor with variation of Reciprocating 
field or armature pressure. machines, 
9 Induction motor with varia- tools.centrifu- 
© tion of frequency or auxiliary gal machines. 
я set 
E E 
5 ò Compound motor with com- Flywheel sets. 
с S pound regulation. Induction 
e motor with slip regulator or 
5$ | compound auxiliary set 
o 
9 
9 Motor with shunt and com- | Flywheel sets. 
= pound regulation. Induction 
B motor with compound auxi- 
liary set | 
Series motor with pressure | Reciprocating 
variation or brush displace- machines, 
ment | tools,centrifu- 
gal machines, 
Torque —» | 
onem imam SE, —— € —À = же ERES — —— — — —— ao 
| um 
| Synchronous motors with 
variation of frequency 
| ' Shunt motor with variation of ; Planing ma- 
oC | field or armature pressure. chines, roling 
Ф [Induction motor with varia- : mills witnout 
a tion of frequency flywheels, 
w cranes. 
Е i 
с a Induction motor with slip Cranes. 
| В, regulator | 
о, U | 
° | i 
с - | | 
3 | | 
o | І | 
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| Seres motor with pressure ! Cranes. 
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are oo ey 
URE OF SPEED CHARACTERISTIC AND APPLICA- 
TYPES OF MOTORS AND COMBINATIONS. 


The speed of the series motor can be varied either by altering the 
termina! pressure or by rocking the brushes. 


change in the flux necessary for the change in speed is produced 
directly by the pressure variation ; in the latter, by variation in the 
The variation of the pressure necessitates an 


In the former case, the 


expensive variable-ratio transformer and is therefore seldom resorted 


— ———— 


Pr 
ы + 


THE ELECTRICIAN,' FEBRUARY 2, 1912. 673 


to. Regulation by means of brush displacement, however, entails no 
additional parts, for brushes are necessary in апу case. А small hand- 
wheel attached to the brush-rocker таКез it possible to regulate the 
speed smoothly down to 50 per cent. of the normal (limited speed 
regulation). To obtain a still finer and more complete regulation— 
between 0 and 130 per cent. of the normal speed—the method adopted 
Бу S.5.W. is to split up the brushes into two helves, one of which 
їз fixed and the other movable, as shown in Fig. 4. 

The three-phese series motor possesses the same characteristics as 
the continuous-current series motor. Thus when the load is removed, 
the motor will race. Wherever this is possible, therefore, a centri- 


b 


Aa) With transformer between mains and motor. HEURE 
(b) With transformer between stator and rotor. Fie. 4. —S.S.W. THREE-PHASE 
SERIES MOTOR WITH DOUBLE 


Fic. 3.—THREE-PHASE NERIES MOTOR 
WITH SINGLE SET OF BRUSHES. SET OF BRUSHES. 


fugal safety device must be used to prevent the speed exceeding a defi- 
nite limit. The same result can be effected by means of a transformer 
between the rotor and stator. In Figs. 5 and 6 examples of three- 
phase series motors are shown with the handwheel for rocking the 
brushgear and the safety device for preventing racing. 

If the brushes are shifted to the other side of the neutral position 
whilst the motor is running, a powerful braking effect is produced. the 
magnitude of which can be varied by altering the amount of brush- 
shift. Under these conditions the machine returns a current to the 
line, though at a different frequency from that of the supply. This 
current, therefore, is not useful риф’ merely heats the network. Ву 
inserting a suitable resistance between the motor and the mains to 
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Fic. 5.—S.S.W. THREE-PHASE SERIES MOTOR WITH SINGLE SET OF 
BRUusHEs, 120 H.P., 750 REVS. PER MIN., 50 CYCLES. 


prevent the machine exciting itself, current at the supply frequency 
will be returned to the line. This resistance, of course, must be cut 
out when the machine works as а motor. 

On account of brush friction, the efficiency of the three-phase series 
motor at norma! speed is about 3 to 5 per cent. lower than thet of the 
corresponding induction motor. Consequently there is no object in 

using the commutator motor when speed regulation is not required. 
On the other hand, where the speed has frequently to be varied, the 


commutator motor is recommended because of its higher efficiency at 
low speeds, even with small loads. 

The characteristic curves of a S.S.W. motor for 120 H.P. at 750 revs. 
per min., 2,000 volts, 50 cycles, are given in Fig. 7. It will be noticed 
that the efficiency is nearly 0-8 at 60 per cent. of full load, whilst due 
to the commutator the power factor remains high throughout—it' is 
even possible to obtain a leading current. 
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Fic. 6.—S.S.W. TuREE-PHAsE SERIES MOTOR WITH DOUBLE SET OF 
BRUSHES. 50 H.P., 750 REVS. PER MIN., 50 CYCLES. SPEED RANGE 40 to 


1,000 REVS. PER MIN. 


The field of application of these machines, therefore, is èn ever- 
widening one. Ву brush displacement alone the motor can be con- 
уешеп у started, the speed regulated gradually over a wide range and 
a braking effect produced. The efticiency is high at all loads and the 
phase displacement small. The cost, however, is higher than that of 
a corresponding induction motor with its starting resistance, so that 
it is well to examine whether the saving when running at low speeds 
is sufficient to outweigh this extra cost and the reduced efficiency at 
full speed.* 

Further, at starting, it will often be an advantage in the commu- 
tator motor that the current rises more gradually and does not reach 
the same value as in the induction motor. At the same time it must 


140 Не К 
Б 
EM 


$ 5 
9 RES 
P о EE 
s EN 
m ЖШ 
Жш 
Е ee 
BN 
à иии 


90 10 60 чо 100 120 110 160 
Torque in Per Cent. 
d:-speed. b = output, c — efficiency. d — power factor. 
Fic. 7.—CHARACTERISTIC CURVES OF A S.S.\W. THREE-PHASE SERIES 
Мотов wiTH Сохзтахт BmvsH Position. 120 H.P., 2,000 VOLTS, 
750 REVS. PER MIN., 50 CYCLES. 


be remembered that this means of regulation is only possible where 
the brush-rocker is accessible—it would be impracticeble, therefore, 


motor will only be better than that of the induction motor when the ratio 
of the square of the speed in m/sec. to the depth in metres is greater than 


about 1 : 20. 
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tosthe latter. Hence, in such cases, if it is desired to use commutator 
motors on account of frequent and considerable speed regulation, the 
expensive variable-ratio transformer must be used. 

Instead of the three-phase series motor, two repulsion motors— 
connected as shown in Fig. 8can be used. This is the method adopted 
bv Brown-Boveri. By means of the Scott system for converting 
three-phase into two-phase current, a balanced load is taken from a 
three-phase supply. Since the rotor winding in a repulsion motor is 
not connected to the stator, the latter can be connected directly to the 
high-tension mains, as seen in Fig. 8b. In this case the motors them- 
selves are used as a transformer, so that no external transformer is 
necessary, which is a great advantage. 'The speed of the Brown- 
Boveri motor is also varied by shifting the brushes, but to reverse the 
direction of rotation it is not necessary to have a reversing switch, 


/ 
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(a) With Scott's connection of two sinele-phas2 transformers. 
(6) With Scott's connection of the stator windings. 


Fic. 8.—Brown-Bovert DovaLE REPULSION. MOTOR. 


which is another advantage this {уре has over the three-phase motor. 
At'rest. however, the stator takes a wattless current equal to 40 per 
cent. of the full-load current. The properties of the double motor of 
Brown- Boveri are the same as those of the three-phase motor. Both 
machines possess a series characteristic and speed regulation. Also 
braking action can be obtained in both by rocking the brushes. The 
somewhat lower efficiency of the repulsion motor is about equal to 
that of the three-phase motor together with the transformer. In 
the repulsion motor, however, the material is not used to the best 
advantage, consequently the three-phase motor and transformer 
together scarcely cost as much as the double repulsion motor without 
transformer. Further the three-phase motor takes up less room and 
works with a higher power factor (созф = 1:0 against 0-8 to 0-9). 

In both types, the behaviour of the commutator deserves mention. 
Experience has shown that the distrust of the commutator is un- 
founded. Under proper conditions the commutator works as well 


Ес. 10. — WINTER- EICHBERG 
THREE-PHASE SHUNT MoTOR WITH 
STATOR WINDING USED AS VARI- 
ABLE-RATIO TRANSFORMER. 


Fic. 9. — WINTER - EICHBERG 
THREE-PHASE SHUNT MOTOR WITH 
EXTERNAL VARIABLE-RATIO TRANS- 
FORMER, 


with alternating current as with continuous current. Owing to the 
absence of the arc, alternating current is less destructive on the com- 
mutator than continuous current. It has often been observed that 
slight sparking in alternating-current commutator motors produces 
very little damage to the commutator. The brushes also wear more 
evenly,whilst, with continuous current, the positive carbon wears more 
rapidly than the negative. Also the low pressure used at the com- 
mutator allows of the latter being attended to whilst the machine is 
working. | 

On the other hand, there ате two factors in the construction of 
commutator motors for alternating current that limit their applica- 
tion. Firstly, the maximum output per pole it seems possible to 
obtain et present is 40 H.P. in a three-phase motor and 30 H.P. in а 
single-phase motor. Secondly, owing to the high pressure induced 


in the coils short-circuited by the brushes at starting, the pressure at 
the brushes must be kept low. \ 
by the following equations—assuming the standard frequency of 507: 


N=2p. 402. 0000240 = 740.000 in the three-phase motor, 


_2 у 2. et 60 | 30 300.999 in the double repulsion motor, 
and by the large number of brushes'on the commutator. Assuming 
the following values as average: Commutator pressure, 100 volts ; 
frequency, 50 ; efficiency, 85 per cent. ; continuous rating of brushes, 
7 amperes per sq. ст ; then the total section in sq. cm of the brushes 
on the commutator will be :— 


N 


zs ___ 3.186 ү. =2.15 N in the three-phase motor, 
0:85V/3.100.7 
2.730 


Q= 085.100.728 N in the double repulsion motor. 
where N=output of motor in H.P. 

The total number of brushes that can be used depends largely on 
judgment of the designer— nevertheless, the experience gained with 
continuous-current motors is of service to us here. Possibly a total 
brush surface of 1,200 cm? is us much gs can be advocated at present. 
This would give a maximum output of N—1,200/2.15— 560 н.р. in 
the three-phase motor; and N—1.200/2-47 —485 н.р. in the double 
repulsion motor. 
machines is limited on the one hend by the number of poles and on 
the other by the brush contact surface. 
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a —Characteristic without series transformer. | 
b = Compound characteristics with different series transformer ratios. 
Ес. 1].—Compounpinc EFFECT OF SERIES TRANSFORMER ON THREE- 
PHASE SHUNT MOTOR. 
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The above limits, however, only apply to motors where complete 
speed regulation is required and which have to start up under load. 
If the motor is only started occasionally with a small torque and the 
speed only varied over a limited range—as, for example, with centri- 
fugal pumps, fans, &c.—the limits of the output can be raised con- 
віаегаЫу—50 per cent. or more. Theoretically it would be possible 
to go further if the brushes were lifted and the motor were started by 
means of slip-rings and resistance. Since, however, the brush-lifting 
device would have to move together with the brushgear when regu- 
lating the speed, such à method would be impracticable. 

(b) The Three-phase Shunt Motor.—The only practical arrangement, 
ав vet, of the three-phase commutator motor with а shunt charac- 
teristic is that due to Winter & Eichberg, Fig. 9. Due to the commu- 
tator, the current in the rotor has the supply frequency at the brushes. 
and, by means of a transformer, is brought to the supply pressure— 
in this way the energy that would otherwise be consumed in the slip 
resistance is returned to the line. Instead of the transformer, the 
A.E.G.—who build the Winter-Eichberg motor—take tappings off the 
stator windings, as shown in Fig. 10. 

The construction of the Winter-Eichberg motor is the same as that 
of the three-phase series motor, and has the same advantages and 
disadvantages as the letter, except its characteristic. Its shunt 
characteristic makes it possible to adjust the no-load speed, within 
limits, to any desired velue and maintain the samc practically constant 


The output therefore will be limited . 


It is seen, therefore, that the output of these - 
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at all loads. Thus this motor is well adapted for driving machine | between different insulating materials, if used intelligently. was not very 


tools, printing presses and the like, where the speed has to be kept 
constant at all loads. 

To give the shunt motor a compound characteristic to inereese the 
drop in speed when the load comes on, as required when working in 
conjunction with e flv wheel, » series transformer can be used. The 
curves in Fig. 11. teken from test results, show hog. this effect can be 
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Torque in Per Cent. 
Fic, 12.—A.E.G. THREE-PHASE SHUNT Motor. 25 H.P., 1,000 Revs. 
PER MIN. 


A disadvantage of the shunt motor is the expensive transformer or 
controller necessary. The controller has to carry the heavy rotor 
currents, 2nd the more the steps required, i.e., the finer the specd 
regulation, the more expensive it becomes. Moreover, the large 
number of tappings on the stator winding ere a source of complication. 
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Sp»od Curves with different constant brush positions. 
Fic. 13.—8.8.W. THREE-PHASE SERIES MOTOR WITH росвік Set or 
BRUSHES. 50 H.P., 720 REVS. PER MIN. 


In comparison with this we heve the simple and gradual variation of 
speed produced by brush displacement in the three-phase series motor. 

To enable à compsrison to be mede between the speed curves of the 
shunt and series motors, Figs. 12 and 13 are given. 
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"T (To be continued.) БА 


THE HEAT PATHS IN ELECTRICAL MACHINERY. 


We give below abstracts of the discussion which took place at 
London and Manchester on Messrs. Н. D. Symons and Miles 
Walker’s Paper. We first give the London discussion. 


Mr. A. H. Law said that perhaps one of the most interesting things in 
the Paper was the relatively small difference in the thermal conductivities 
of various substances. The material with the lowest figure was micanite, 
which contained 19 per cent. of shellac, and the bighest figure was for 
practically pure mica, so that for ordinary commereial mica they could 
take a figure about half-way between the two, which brought this material 
very closely into line with other materíals. In the same way the varnished 
Empire cloth, which had the next highest figure, in actual practice could 
probably not be pressed so tightly as had been done in the experiments, 
and, consequently, the figure would be reduced. Thus the difference 


great. The question of fans on large alternators wes certainly a vexed one, 
owing to the impossibility of getting high efficiencies for such equipments. 
In the experiments on the author's 1875 k. v.a. plant the efficiency of the 
fan with a small quantity of air appeared to be as low as 2! per cent. and 
with a large quantity of air 19 per cent. Tf the fan used had been re- 
placed by an external fan an amount of from 16 kw. to 20 kw. might have 
been saved in the losses of the machine, and possibly, therefore, the rating 
of the plant might have been increased 10 percent. He did not think 
that applied to small plants, as it was obviously impossible to put sepa- 
rately driven fans on a plant of moderate size, but for very large machines, 
he thought the separately driven fan with its high efficiency was un- 
doubtedly the proper solution of the ventilating question. Regarding 
the experiments of the author demonstrating that although the heat 
conductivity along the laminations was 100 times as great as across the 
laminations the influence of this on the maximum temperature rise was 
small. "his was most interesting, since in the most usual desig the 
heat had to be conveyed away across the laminations. The alternative 
was, of course, to carry the air through longitudinal ducts in the core, 
buc that meant that the уеп апп air was never compelled to pass over 
the surface of the rotor or stator voile. and that therefore the stttor coils 
could only be cooled by conduction through the топ. It seemed to him 
a great advantage to pass the cold air first through the rotor windings— 
whose curreniecarrving capacity limited the whole output of the alter- 
nator—and next through the high-tension windings and finally over the 
surface of the iron whose temperature was relatively of much less im- 
portance. He was also interested in the figures showing the dip of tem- 
perature in the centre of the stator core, but he did not think this was 
entirely due to the cause given by the author. From the figures in the 
Paperit seemed clear that the quantity of heat passing from the iron to 
the air was less ai the centre than at the ends so chat it followed that the 
losses in the centre of the stator, de. in the bundles of laminations near the 
centre of the stator were less than in the bundles of laminations nar the 
ends. <A detinite test of that could easily be made by stopping up all the 
ventilation in the plant and running for 10 to 20 minutes, and then meas- 
suring the temperatures: no heat being carried off in the air the actual 
temperature rise of the iron would then be a measure of the losses. In 
some machines, losses were greater at the ends owing to the rotor shaft 
projecting from the rotor core and reducing the saturation in the portions 
of the rotor near the ends. Consequently when working above the knee 
of the saturation curve the total flux in the bundles of laminations near 
the ends would be greater than that in those near the centre. | 

Мг. Е. H. RAYNER said it was pleasant to find one's work of some years 
ago useful to present. designers. ‘The authors had given. some very 
interesting figures as to the actual amount of air required to coo] a machine. 
'r his, for а 2.000 kw. machine, worked out at 300 Ib. per min.. an amount 
which, when put into cubic feet was very considerable, and, though air 
had the advantage that it could be obtained very cheaply and could be 
made to travel at a Миа velocity. its density was so small chat it required 
a large volume of ventilating spice in the machine in order to get that 
amount through. If instead of using air one could use water for cooling, 
about 35 litres of that liquid would have the same cooling effect as the 
300 lbs. (120.000 litres) of air, so ihat if it were possible to cool the stator 
only by means of water the volume of liquid would be 3,500 times less than 
was at present required. Perhaps the authors would tell him whether it 
was not therefore quite practicable to use a liquid for cooling. He also 
suggested that ii would, perhaps, be possible to cool the machine by im- 
mersing the stator in oil. Another possible method would be to make 
the conductors in the high-voltage winding in the form of tubes, and pump 
water or oil through them. This would require greater cross section in 
the hole in the middle of *he conductor than designers might be inclined to 
think desirable, but he thougnt it was practically possible. 

Mr. А. В. Everest said that with regard to the heat jacketing effect of 
the insulation, the figures given by the authors differed considerably from 
other figures obtained on ihe same subject. Referring to tests by himself, 
the first of these was made several vears ago by taking a large alternator 
coil insulated with tape and varnish to a de pih оѓ in.,and passing current 
through it. At the same time the potential across the winding was used 
to observe the internal temperature. The figures showed about 250°C. 
rise per watt per square inch of surface for one winding witha Lin. thick- 
ness. Another test on the same lines gave 236°C. аз an average figure. 
A third test on similar materials gave 240°C. Further, a very careful test 
was made some three years ago with а view to obtaining more exact 
figures. Inthiscase wooden cylinders about 15 in. long and 2 in. diameter 
were used. Оп the cylinder was first wound a layer of fine wire,which 
served as the heating coil and also for measuring ihe temperature by its 
change of resistance : outside that was the layer of insulation to. be tested, 
and outside that again another layer of fine wire. From the change in 
resistance of the (wo coils the internal and external temperatures were 
plotted. They gave constants about 240°C. for one watt per square inch 
across lin. thickness. In view of these tesis it was a little difficult to 
understand the figure in the Paper of 158, which was only a little more 
than half. The tests for mica also did not agree with those generally obtained 
the figures being usually much higher. In the coil, on page 10 of the Paper, 
the temperature diflerence between the internal copper and the iron was 
21 C. which was about what would be expected from an insulated 
jacket. But at the coil ends the difference between inside and outside 
temperature wasonly 16 deg. Was that due to the less insulation at the coil 
ends or to the fact that eddy currents were present ? ‘he cooling constant 
in still air was given as 0-0011 that worked out at 360°C. fora one watt per 
square inch rating. Не was familiar with a large number of tests which 
worked out at 100 to 110?C.. and therefore he did not understand the 
figures given in the Paper. In connection with the conductivity along 
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the copper conductors, the authors used an absolute zero deg. resistance 
of —273 C.. whereas the absolute zero deg. resistance as given by the 
American Institute's old rules was —238°C., and in tho revised rules it was 
given as —234-6°C. That would make a slight difference in the author's 
calculations. 

Mr. T. J. Sack said that the thermal conductivit y of insulating materials 
was almost proportional to their disruptive strength. He thought that 
the value of the figures given in the Paper were somewhat discounted by 
the fact that the amount of air space so greatly affected the results, and 
the high results obtained were chiefly due to the methods adopted. Не 
was astonished to find that a micanite tube should give such a poor result. 
and upon going carefully into the matter he found that the percentage of 
shellac was rather high. A good machine-made micanite tube should not 
have more than 5 per cent. of shellac. It was interesting to note that in 
America Empire cloth was being much used for cable insulation, one of 
the points urged for it being that such a cable was better able to withstand 
an overload. He believed its high heat conductivity accounted for that 
result 

Mr. 8. E. GüENDENNING said, regarding the remarks of a previous 
speaker on water-cooled motors, thev had quoted for such things, but the 
customer was prejudiced against them and preferred air, and they had not 
been able to sell any. Still air, as ordinarily understood, was not abso- 
lutely still. A turbo-alternator was apt to act as an excellent air filter, 
and this sometimes affected the shape of the air passages, and should be 
taken into consideration as well as the actual cooling etfect. 

Mr. Mines WALKER. in reply to Mr. Law, said that in actual practice if 
the fan was taken off the turbo-generator there was no great reduction in 
the power taken. He did not quite know how Mr. Law arrived at the 
efficiency of the fan unless he knew the diflerence in the power required to 
drive the machine when the fan was on and when it was off. 

Mr. Law said that the temperature rise of the fan was given in the 
Paper. 

Mr. Mines WALKER, continuing. said that owing to the effect of the end 
poles and the end plates of the stator, unless the temperature of the air 
was taken exactly as it came from the fan, the efficiencies could not very 
well be obtained. He agreed that the efficiencies of fans on shafts were 
not as great as could be desired, aud they were sometimes as low as 20 per 
cent. He certainly thought that а much higher efficiency could be ob- 
tained by having a specially designed fan and blowing machine for large 
alternators. lc was worth while to do that, but as a rule it was a question 
of cost, and it was found that a man would not pay £60 or £70 for a special 
motorand fan. "Pheactuallossin the fan wasa smallamount. Regarding 
the loss in the centre of the machine being greater or less than at the end he 
partly agreed with Mr. Law. There were certain conditions under which 
the loss at the ends was greater than in the middle, but generally if a 
generator was built with ventilating ducts evenly spaced all along it was 
found that the temperature rise in the centre was a great deal more than 
at the end, due, of course, to the fact that the hot air was heated as it 
passed through from the ends. The ends were fed with cold air. For 
that reason it had been common practice to make more ventilating ducts 
in the centre chan at the ends, which partly accounted for ihe smaller 
difference of temperature. between the iron and ihe air in those cases 
where the velocity of the air was high. Regarding water-cooling he had 
intended making the same reply as Mr. Glendenning. ОЙ immersion had 
also been suggested. but the difficulties were too great. The pumping of 
oil through conductors had been carried out in coils, but then а tremen- 
dous amount of heat was obtained т a very small coil. He was not at all 
surprised at the difference in results mentioned by Mr. Everest, but what 
did surprise him was that they agreed зо well. In all heat ex periments so 
much depended upon conditions. In their (the authors’) measurements 
they had tried to get rid of the air as far as possible with the result that 
they got rid of it far more than was commercially possible. and conse- 
quently, they obtained very high resulis. Thus, the reason why pure 
mica came out so good was because there was no air there. He agreed 
that à machine-made mica tube, if it was made on a very good machine, 
would have given better results than those given in the Paper. The 
reason why the ends were cooler than the middle was that at the ends 
there were larger conductors. ‘There was no limit to the size of the con- 
ductor one could use outside the slot and the machines were made with 
larger conductors outside than inside the slot, and thus running cooler 
inside than outside, and the heat was being conducted from the smaller 
section to the larger one. In reply to Mr. Sack, in regard to mica, it was 
simply a matter of excluding the airin order to get high conductivity, and 
then Mr. Glendenning must supply enough air to carry away the losses. 
If the ducts were too narrow they got full of dirt, and if too wide the air 
went through too easily. In his opinion ducts about jin. width were a 
fairly happy medium. 


We give below an abstract of the remarks of the speakers 
at Manchester, where Messrs. Symons and Miles Walker's 
Paper was read on December 12th. 


Dr. E. ROSENBERG (Westinghouse Co.) said that in the absence of better 
knowledge regarding internal temperatures, electrical engineers, like 
mechanical engineers, allowed a high factor of safety. Untreated cotton, 
jt was known. was not carbonised when subjected continuously to a tem- 
perature of 125'С. Paper and mica, of course, would stand much higher 
temperatures. With a room at 25'C., the limit for temperature rise 
would be 1007C.. and specifying 40°C. measurable temperature rise at 
full load, this would allow a factor of safety of 24, thus giving a margin of 
60°C. for the unknown internal temperature differences and for overloads. 
Jf the internal tem perature differences were known a greater temperature 
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rise could be allowed with safety. When it was considered that with a 
given machine the internal temperature difference bore a certain relation 
to the measured temperature rise and not to the measured tem perature, 
it was obvious that it was wrong to specify the same ultimate measured 
temperature for different external room temperatures. In order to keep 
the factor of safetv the same in all cases the permissible tem perature rise 
should be decided by the external or room temperature. ‘The authors 
had shown how detrimental air pockets were from a heating point of view, 
and it was generally understood also how detrimental they were from an 
insulation point of view. This pointed to the necessity of thorough im- 
pregnation. The authors’ experiments on the value of radial air ducts 
were of great. practical importance, and this subject had also been dealt 
with theoretically by Ossana in the '* Elektrotechnik und Maschinenbau," 
of Vienna, 1909. p. 489. 

Dr. E. W. MARCHANT (Liverpool University) said the authors used 
solder to conduct the heat from the heating coil to the eopper surface 
which was in contact with the insulating material. Would not mercury 
have been better in view of its heat conductivity being twice that ef tin * 
Referring to the effect of air velocities, Kennelly had made some experi- 
ments on w.res carried at the cad of a radial arm, which was swung 
througa the aiv at different velocities, the wires being heated by a current 
and the temperature determined by measuring their resistance. "Тре 
result showed that the rate at which heat was lost was approximately 
proportional to the velocity with which the wire moved through the air. 
There was one point not dealt with in the Paper—i.e., the rate at which 
the armature or field coil heated up. The following interesting result 
had been found by the speaker. The temperature rise of a coil supplied 
with a constant amount of power, and in which the heat loss was assumed 
to be proportional to the temperature rise, was given by the formula 
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0 . 6, (1—e- 5). where 0 was the temperature rise at time T, 0, the 
final tem perature rise, and T the quantity usually called the heating time 
constant, which depended u pon the mass and specific heat of the coil and 
upon the radiating surface. The value of T might be found approxi- 
mately for a transformer or other similar machine, by observing the rate 
of decrease of temperature of the coils per degree of temperature tise. 
The heating time constant was the reciprocal of this quantity. In order 
to estimate T the transformer might be run for a short. time, the former 
supply to it shut off, but all cooling arrangements left working, and the 
rate of decrease of temperature observed. This estimate was. of course, 
approximate, but served to show how long a heat run should be con- 
tinued. Theoretically the temperature rise at the end of a time equal 
to the heating time constant would be 63-6 per cent. of the final rise. At 
the end of a time three times as great as the heating time constant, this 
temperature rise would be 95 per cent. of the final rise, and th's time for 
heat run was ample for all practical purposes. 

Mr. J. S. Peck (Westinghouse) said when engincers first began to make 
electrical machines they built them first and rated them afterwards, but 
as the laws of the magnetic circuit became better known. and as the 
quality of iron and steel reached some degree of constancy. machines 
could be designed with some degree of certainty, at least in зо far as 
efficiency was concerned. ‘ne question of predetermining the tem pera- 
ture rise in a new machine had been, and was stil], a most difficult one. 
Differences of 50 per cent. in the temperature mse from the caleulated 
values were not uncommon, and in most cases the temperature rise of a 
new machine was predicted from previous tests on similar machines 
rather than from calculations of heat conductivity and radiation. "he 
authors’ Paper marked a distinct advance in that it brought them a 
step nearer that position in the design of electrical machinery when 
em pirical rules would be replaced by exact mathematical formule. 

Mr. CaTTERSON SMITH (Liverpool University) said he would like to 
draw attention to a few results he had obtained which bore upon the 
empirical temperature formula given on page 44 of the Paper. In 
section 4 the authors gave an ex pression of the form originally introduced 
by Dr. Hopkinson for the final temperature rise of the surface of an arma- 
ture, and this he understood had been checked by the authors for turbos 
running at 92 metres per second peripheral velocity. Now he (the 
speaker) did not think it was permissible to use that expression, as it 
stood for other types of machines and different values of velocity. for 
the cooling depended greatly upon the desiga of the structure for ventila- 
tion, and he thought that was the explanation of the difference in the 
various expressions on page 15 of th» Paper. He thougit Mr. Miles 
Walker had given а simple explanation of the index law for the air 
velocity when introduced into the ex pression for the temperature rise of 
coils upon which air was impinging with a velocity г, but he was not 
quite prepared to agree that the formula in section 6, page 44 of the Рарег, 
was suitable for use in machine calculations, owing to the practical impos- 
sibility of estimating the air velocity with accuracy. and therefore he 
thought the more usual. though certainly rougher, method of employing 
an expression of the same form as those previously taken for armatures 
had something in its favour. Reference had been made in the discussion 
to the law of temperature rise of electric machinery on short time runs. 


f 
As pointed out, the law was often of the form 606—685. (1—‹ & ite), but 
the speaker would like to draw attention to the fact that the law often 
departed greatly from this sim ple form owing to the complex nature of а 
machine when considered as a heating body. He thought the law of rise 
of surface temperature of an armature might be regarded as the summa- 
tion of the law for the several parts in which energy was being lost—that is, 
for an armature the copper. the teeth and the core each had their own 
heating time constant, and should there be, as was often the сазе, any 
great difference in the respective constants the summation would give а 
law which was not sim ple. | 
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Mr. J. Free sud througout th» Paper it hid been assumed that 
nothing could b» dons with th» heat until it appeared at the aurface. 
Could not som? method b>’ foand for controlling the position of the 
isothermal surfaces, say, Бу putting copper foil between the layers of a 
shunt winding in some such way as grading the insulation of a cable ? 
T'ho Paper had not touch^d upon the resistince to the passage of air 
through an annular space, one s'de of which was r»volving—e.q.. the air- 
кар of a dynamo. Another point worth consider.ng was the use of some- 
thing other than atmosphere air for cooling entirely enclosed. machines 
such as turbo-penerators. И compressed and cooled air was admitted 
into the сазе of such machines th? final temperature, at any rate, could be 
controlled, or if gas such аз CO, were employed there would be а possi- 
bility of utilising some of the energy expended in the compression by 
allowing it to expand into the case and so cool itself. 

Мг. К. FavE-HANsEN (Westingnouse Co.) said he was specially thankful 
tothe authors for th? tests relaiing to the heat conductivity of insulating 
materials. He hid tried many sources for practical data of this kind. but 
had failed. He suggested that it would hive been advisable to measure 
the heat conductivities using at least two thicknesses of material. | In this 
way the variation of heat resist nee with thickness of material would be 
ascertained, and any heat resistance between the surfaces of the conduct- 
ing materials used inside and outside the insulating material under test 
and the insulation itself would be eliminated. Regirding the heat con- 
ductivity found by experiment on machines, he wished to know whether 
in the figure given the authors had taken into account any heat being 
conducted away from the portion of the winding in the slots to the portion 
lying outside th» slots and exposed to the cooling air. The Paper did not 
indicate this to b» the case, and it became of interest therefore to know if 
this etfect would appreciably influence the results. ‘Whe calculation of the 
heat conductivity along conductors was made on the assumption that 
there were no eddy current losses in the windings, hence in practice the 
temperature difference would be somewhat greater than that given in the 
Paper. Referring to the question of heating or cooling coetlicients for 
ventilating ducts. field coils and armature surfaces, the speaker thought 
it would be theoretically correct to consider them in the same manner as 
applied by the authors to the cooling ducts. Regarding the measure- 
ment of air temperature it seemed probable that the reading of the 
thermocou рез would be influenced by radiation from the iron, so that the 
actual air temperature in the slots was probably somewhat smaller than 
that measured; and agiin it seemed possible that the shielding of the 
thermocouple against draugnt had not been quite efficient, taking into 
consideration how difficult it was to ensure this in the small space inside 
the ventilating ducts. It migat also happen that the actual amount of 
air was nearer that measured by the anemometer than that calculated 
from the losses and t:mperature rise of the air, as in leaving this would 
not hive had th» same temperature throughout, so that the average tem- 
perature of the outgoing air might have been overestimated. Over- 
estimating the temperature of the outgoing air might also have taken 
place if the thermometer or thermocouple was not suitably shielded from 
the radiation of the punchings. When it was considered that the cooling 
constinis were figured on the basisofa temperature difference between 
iron and air of from 6 C. to 107C., and that the kilowatts absorbed by the 
air are based on a measured increase in air temperature of from 6°C. to 
107 C., it would b> understood that a smallerror in tem perature measure- 
ment would largely etfect the result, and an error of 1?C. in the air or in 
iron tem perature migat correspond to a difference in the cocfticient A, of 
approximately 50 per cent. From the data on page 16 of the Paper, 
assuming tho speed of air along the armature to correspond to half the 
rotor speed, the value of 2, b»came approximat^ly half the value given in 
the Paper. It seemed, therefore, that the authors’ tests regarding the 
actual coefficient to b» used in calculating the watts per square centi- 
metre of cooling surfice and per degree Centigrade, difference of tem- 
perature between surface and air were not conclusive, but that further 
independent tests were necessary. ‘he tests of both the authors and the 
speaker did prove conclusively, however, that with a given quantity of 
air passing througu the machine the cooling effect would be better the 
hisaer the speed employed, so that from a theoretical point of view it was 
advisable to make the cooling slots аз narrow as possible in order to obtain 
а йип speed. 

Мг. W. Porcagp DicBy asked whether th»re was any risk of the values 
obtained for tigatly wound fibrous materials being vitiated by the intil- 
tration of films of oil. Further, was there not a risk of uncertainty being 
introduced by the effect of the infinitesimal air film between them and 
thick material ? Could it be assumed that the thermal conductivity of 
insulating. materials was independent of temperature within the limit 
expected Бу designers of machines. "Tn? speaker asked also whether апу 
fatigue effect had been observed in tho form of a loss of thermal conduc- 
tivity in fibrous materials which had been raised to a dangerously high 
temperature. 

Мг. J. С. CUNLIFFE (Manchester Corporation Tramways) said that in 
one district of Manchester it was occasionally found necessary to load tha 
trolley wire to the limit of its carrving сарлейу. The period of loading 
being very short, neither percentage energy loss nor pressure drop was of 
апу importance, aud the limit was controlled by the melting point of the 
solder which secured the line to the ears. This experience led to a very 
eareful investigation into the thermal characteristics of heavy copper 
conductors at higa-current densities, and in one particular at least the 
results corresponded with those of the present Paper. It was not 
generally realised how important it was to provide a dull black surface 


in order to assist in dissipating heat. Hinlein’s curves in Fig. 10 of the 


Paper illustrated this point, and the effect would be further emphasised 
by the following comparison of new and old trolley wira 


Speci- Section | Amperes femp r.se 
men. Nature. area in per in deg F. Remarks. 
sq. іп. | зд. іп. after 30 min. 
А |New 4:0 S.W.G. 0:125 1 4,800 360 Surface 
copper word | br.ght. 
B | Old жогп до. ... 0120 , 5,000 | 285 Upper sur- 


face black. 


T _ | 
‘Vas CHAIRMAN (Мг. W. Cramp) said that with regard to the formula 
recommended at the end of the Paper containing a constant divided hy a 
term involving the velocity, it was not clear whether the figures 333 had 
been compared with the theoretical result in the first part of the Paper. 
Regarding the actual constant 333 the speaker had worked out the 
results published by the National Physical Laboratory, and found that 
althougn 333 might be taken as a mean value, there were many cases 
where the constant varied nearly 100 per cent. It was misleading to 
suggest as a solution a formula which might have such ап emor. Did the 
authors intend this formula to apply simply to rotors of turbo.generators, 
or was it applicable to all sorts of rotora? The speaker also thought that 
anemometers were totally unreliable instruments for measuring air 
quanticies, 
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STANDARDS FOR ELECTRICAL MACHINERY. 


In his final reply to the discussion on this subject, Dr. R. 
Poh! has amplified his remarks made at the meeting when he 
read his Paper before the Institution. An abstract of this 
Paper eppeared in our issue of December 8th, and of the dis- 
cussion in the following issue. 


Dr. Pour. in his communicated reply, savs : Several speakers ex presse | 
the view that it is too early for the inclusion of the flame-proof motor in 
the standards. I think that, on the contrary, definite explosion tests 
ought to have been prescribed long ago for all machines and apparatus 
sold as tlame-proof. If the Institution had attended to this important 
matier as well ак to the question of the "* competent " colliery electrician 
in the way the Association of Mining Electrical Engineers is now doing 
there would hive been no cause for the scare as to the use of electricity 
in mines which has been reflected in recent legislation. Even one or 
two of the speakers appear to have been affected by that scare. И 
should be clearly recognised. however, that the saving of human lives, 
quite apart from the economic aspect, which is the indirect result of the 
use of labour-saving electrical appliances in mines. must be infinitely 
greater thon the number cf fatal electrical accidents: the statistics 
show these latter to be surprisingly few. Electric machines for use in 
mines can be made as safe as miners’ safety lamps. and there ts no need 
for any special restrictions, provided that stringent tests are insisted 
upon to demonstrate that they are really flame-proof. With regard (о 
the larger aspect of the problem of standardisation, how great is the 
benefit that can be derived from it * Mr. Robson gave it as his opinion 
that the reduction in the eost of manufacture would not be as great аз 
might be anticipated unless manufacturers agreed on a scheme of pooling 
and suitably distributing their orders. In my view Mr. Robson has, 
with these remarks, indicated the key io the whole situation. For vears 
l have been of opinion that such a scheme of co-operation which would 
immediately result in much lower cost of production ів not only from 
every point of view the most desirable, but also the most probable out- 
eome of the industrial developments in this country. жоо it 
would first of all mean a reduction in cost of as much as 25 per cent. 
Those who doubt this may inquire whether any manufacturer would 
decline an order for, say, a thousand 20 н.р. 440-volt motors to comply 
with a safe specification such as outlined in my Paper. at 25 per сеш. 
below h's ordinary selling prices, when there is, morcover, a practical 
certainty of regular repeat orders. "he bulk of this saving wonld benetit 
the consumer, and the reduced prices would give a powerful impetus to 
our export trade and further accelerate the electrification of industries 
in this country and abroad, ‘he pooling of orders could not without 
very great difficulties apply to anything but standard machines. Yet it 
is a well-knowa experience that with almost every large installation 
speetal machinery is required as well as standard, and the demand for 
the former is therefore bound to go up as well as the latter. ‘he scheme 
of co-operation outlined above represents in my view the healthy and 
desirable equivalent for trust and secret combin^s, and considering the 
low cost of raw materials and low cost of living resulting in 1 satisfactory 
level of wages, I see no reason why the British electrical industry should 
not develop into an exporting industry of the first magnitude, and why 
all the establishments, the total capacity of which is at present quite 
excessive, should not be kept fully, regularly and profitably employed. 
It will probably take years, however, before the manufacturers will have 
become sufficiently educated to fall in with some such scheme of co- 
operation. At present most of them still think that tho only way of 
getting ordera is to take them away from their competitors. Neverthe- 
less, co-operation for the economical production of standard machines 
is bound ultimately to take the place of wasteful comp-iition. There 
can be no antagonism towards it, because the prosperity of all sections 
of the electrical industry is bound up with that of the manufacturers. 
It is because I foresee this development that 1 have laid so much stress 
on the need for an independent and representative body drawing up 
not only a minimum standard of performance, but, in addition, a completa 
list of standard out puts and speeds. 
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ELECTRICITY SUPPLY TABLES AND DATA. 


The first of the valuable series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings of 
(he United Kingdom for Lighting, Power and Traction was published 
(gratis) with the issue of “The Electrician’? for January 5. This 
Supplement (Table IIL) dealt with Electric Power Companies. 
Tables IV., V. and VL, dealing with Electric Tramway and Railway 
Undertakings of the United Kingdom, were published (gratis) with 
our issue for January 12. Table I., Electricity Undertakings with 
no Tramway Load was issued (gratis) with our issue for 
January 26; Table Ia., Electricity Undertakings taking Supply 
“іп Bulk," and Table II., Electricity Undertakings with both 
Lighting and Traction Load, are published (gratis) this week. 
These will be followed, on February 9, by a complete Alpha- 
betical Index to Tables I. to VI.; and the series will be completed 
by the publieation with a later issue of Tables VII. and VIII., 
dealing with Electricity Works, Tramways and Railways in the 
Colonies and some places abroad. 


SMALL UNDERTAKINGS. 


From the electrie supply point of view the past vear or 
two are undoubtedly noteworthy for what may be termed 
the revival of interest in small clectricity supply under- 
takings. Not for manv vears, indeed not since the early, 
flourishing days of the industry, has so much plant been 
ordered or so many new stations been equipped, even if in 
a number of cases the plant installed has been of compara- 
tively small size. The Supplement Table which accom- 
panied our last issue records particulars of some of the new 
work, although it cannot be considered complete in this 
respect, since information is not always available for publi- 
cation. The Table in question relates only to those supply 
undertakings possessing no traction load, * combined ” 
stations being dealt with in Table 1I. which is published this 
week, whilst particulars of widertakings obtaining a supply 
in bulk and distributing to their own consumers are given 
in Table ТА which also accompanies our present issue. These 
Tables fairly indicate the present position cf affairs in the 
world of electricity supply. In view of the stagnation in 
tramway enterprise it is not surprising that only one new 
“ combined " station has to be recorded. This is at Llanelly. 

To return to the small electric supply schemes, we may 
instance the new generating stations at Aberdare, Dawlish, 
Dundalk, Egham, Launceston, and a number of other small 
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towns, as showing what developments аге taking place. А 
further indication of the present activity in electricity supply 
is the large number of schemes which are likely to be com- 
pleted at an early date, substantial progress having been 
made with the preliminary arrangements by the supply 
authorities concerned. Several prospective concerns, how- 
ever, still “ hang бге”; and of such Bethnal Green is per- 
haps the worst offender, at any rate from the electrical 
point of view. | 

If we consider what is the cause of this renewal cf activitv, 
we think it will be generally admitted that а most impor- 
tant factor is the increased efficiency of moderr lamps com- 
pared with the old carbon type. By reducing the capital 
outlay of the supply authority the metal lamp has un- 
doubtedly brought many small schemes within view of 
financial success. The development of the internal-combus- 
tion engine, and more particularly that of the oil engine, has 
also played no small part, by reducing the rumning expenses 
and stand-by charges of the small station. With this aspect 
of the question, however, we are not at present concerned, 
but we would refer our rcaders to the intcresting Paper 
which Mr. P. A. SPALDING read a month or two ago before 
the Dublin Local Section of the Institution. 

In а recent issuc of the “ Electrical World” it was stated 
that of 6,500 supply stations in North America 85 per cent. 
serve communities having a population of less than 5,000. 
In this country—that is to say, the United Kingdom—the 
position is exactly reversed, electrical undertakings in dis- 
triets of the size mentioned numbering less than 15 per cent. 
of the total ; indeed, fully 75 per cent. of the British stations 
serve towns with populations of over 10,000 inhabitants. 
Jn making this calculation wo have allowed for soms 20 
«mall concerns which our Tables do not include. Tables 
I., ТА, and П. record particulars of 493 undertakings, so 
that, even including all power companies, there cannot be 
more than between 500 and 600 public electricity supply 
undertakings im this countrv; and this total includes 
stations of mcrcly nominal capacity, such as that at 
Caergwrle, where the total capacity of the two generators 
installed is only 11 kw., and such as the Dollar station of the 
Electric Supply Corporation, which is tvpical of manv small 
concerns, where the two gas-driven dynamos total 40 kw. 

The circumstances in America and over here are, of course, 
quite different, since, owing to the short distances with 
which we are concerned in this country, it is possible with 
electric supply mains and gas mains to connect several dis- 
tricts to a central supply. Even so, it will, we think, be 
admitted that much remains to be done to bring electric 
light into our smaller ccmmunities. It is interesting to 
read in our cor tempcrary that in the American small towns, 
as in larger places, "the electric company is invariably 
the progressive spirit of the community,” whilst “ in such 
localities the electric light man is almost a public official and 
a popular hero.” How different are the conditions with 
which British electrical engineers are familiar. It is not by 
апу moans a question of personnel, but rather conservatism 


on the part of the public, coupled with official and legis- 
lative restrictions, that have tended to retard the develop- 


ment of electricity supply in this country. E | 


If, again, we turn to Germany, what do we find? The 


report of Herr G. РЕТТМАв for the vear ended March 31st last 
showed that the number of public electric supplv stations 
in Germany increased from 1,978 in the vear 1909 to 2,526. 
in 1911, whilst no fewer than 698 electricity works were 
under construction in April last. This latter is, we think, 
by far the most important statement in Herr Detrmar’s 
statistics ; and with the prospects of supplying plant for the 
majority of these new undertakings it is not surprising that 
the electrical industry in Germany flourishes. It is, more- 
over, worth noting that of the 2,526 undertakings men- 
tioned above, 1,437 have no gasworks in their districts 


with which to compete, so that thev are favourably placed 


in this respect. 


Even so, however, the above shows what vast possibilities 


there still are for new stations in this country. There are, 


indeed, hopeful sigas; and the last vear or two have witnessed 


an awakening of interest in the possibilitics of the small 
station. One of the most interesting letters, in this respect, 


that we have received comes from the engineer at Caergwrle, 


а small village in North Wales. The electrice supply plant 


is there housed at a small local works which also provides 
the necessary steam for running the plant, and pavment is 
made to these works fcr the steam ard housing at the rate 
of 134. per unit generated. This allows energy tc be sold 
profitably te consumers in the village at 84. por unit, and 


as the engineer remarks: " We are practically driving oil 


lamps out of the place, as they have no chance against elec- 
tricity, ever at 81, since at 84. а 17-watt lamp runs 73 
hours for a Id.” As for gasworks, there are nonc, and, as our 


correspondent remarks, " are not now likely to bo." This 


undertaking, which has been in operation for about 21 vears, 
is almost a co-operative affair, being financed by the people in 
the village. ~The engincer looks after the running of: the 
plant, attends to meters, carries out wiring, &e., and his 
remur eration is based on the output. Although this is, 
of course, only a very small station, it is interesting as show- 
ing what is actually bei р done, ard what can be done, to 
develop electricity supply in even the smallest districts, 


REVIEWS. 


(Copies of the undermeationed works can be lind from Тик ELECTRICIAN OMe, post 
free, oa receipt of published price, alding 3d, for books published under 25, Add 
10 per cent. for abroad or for toreign books.) 


———— о | 

Précis de Télégraphie rans Fil. By Dr. J. Zrssicx, Translated 

from the German by P. Brancuiy, G. Ссевлар and Е, сот, 
(Paris, 1911: Gauthier Villars.) Pp. х+ 385. 12. Е 

Ав its title indicates this work is т the nature of a summary 
of recent technical and scientific progress of wireless telegraphy, 
so far as this is displayed in scientific memoirs and other 
published documents. The period covered comprises the years 
1905 to 1908. 

In the preface the translators explain that the précis is in 
effect a sequel to the author's well-known treatise ** Les Oscil- 
lations électromagnetiques et la Télégraphie sans fil," and that 
therefore the study of the précis implies an acquaintance with 
the treatise. "The mathematical level adopted in the précis is 
the same as that in the treatise, but the electrical knowledge 
demanded of the reader is greater. 

The progress of wireless telegraphy in the three years covered 
was very considerable. 1n the first place, the Poulsen method 
took form and rose to prominence, and in the next place the 
impact methods of excitation were invented and Investigated ; 
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thirdly, the белега! theory of coupled circuits and of the pro- 
pagation of waves over the earth was broadened. So we find 
all these things discussed, as well as numerous other matters, 
in this précis, and, as may be anticipated from Из authorship, 
discussed thoroughly and sagaciously. Completeness and dis- 

cernment are, in fact, the principal characteristics of the book, 

and, in consequence, a reviewer can find very few opportunities 
for grumbling. With an effort, however, one or two complaints 
can be raised. First, with respect to some of the diagrams, 

it is occasionally rather difficult to find what quantities are 

plotted as abscisse or as ordinates—the quantities are not 

marked on the diagrams as, surely, they ought to be, and thus 
there is sometimes great loss of time in ‘hunting down the 

needful information in the text. The second complaint is that, 

in the French edition at any rate, there is no index but only a 

table of contcnts. These omissions are not vital flaws, however. 

and thus we may be sure that. the précis will be of great value to 

serious students of wireless telegraphy. W. Н. EccrEs. 


Hints for Wireless Designs for A waited: Ву“ Агкакс. (Lon- 
don, 1911: “The Electrician" Printing & Publishing Co.) Pp. 
55. 18. 6d, net. 


This book of hints is primarily a description of the author's 
own apparatus—the designs of which he has reached after many 
strugyles and, probably, much scrapping ; but, besides this, the 
book contains a fairly connected brief account of the funda- 
mental principles and facts of wireless telegraphy. Things are 
put so clearly and the apparatus described 15 80 simple that 
the reader cannot fail to be impressed by the simplicity and 
inexpensiveness of wireless telegraphy as а hobby. 

For the amateur the really important feature of the book 1s 
tlie series of drawings and descriptions to be followed in making 
up his apparatus, and the programme of the necessary measure- 
ments {ог calibrating the apparatus after it has been made. 
These seem all sound, clear and sufficient. The labour of con- 
struction, the work of measuring, and the using of formule are 
all reduced almost to а minimum. It is necessary to use the 
word “almost” here, because as regards constructional labour, 
for example, some could have been saved 1f the author had 
adopted the design of. untuned receiving secondary that has 
been to much used of recent years. . W. H. E. 
The Ventilation of Eiectrical Machinery. By W. Н. Е. Мевросн, 

B.Sc. (London, 1911: Whittiker & Co.) Pp. vi. +79. 35. net. 

In the whole realm of electrical engineering, it would be 
difficult to find a problem more important than the ventilation 
of electrical machines, with which the present book professes to 
deal. As is well known, the output of an electrodynamic 
machine depends on the flux and the armature loading. In 
other w ords, the output of a given generator, running at a given 
speed, 18 directly proportional to the product of the pressure 
and the current. With both of these factors, however, loss is 
assoclated, partly magnetic and partly electric. Roughly 
speaking, both ironand copper losses vary as the square of the 
pressure and current respectively, and since the two kinds of 
losses dissipate themselves in the form of heat, it 13 easy to see 
that the amount of heat developed in the machine increases 
very rapidly with the load. Herein, then, lies the problem of 
ventilation : on the one hand, the designer wishes to make the 
best use ой his material and get the maximum possible output 
from his machine ; on the other hand, the heat developed in the 
machine must be got rid of in order that a maximum specified 
temperature rise be not exceeded. Hence it is not too much to 
sev that the rating of а machine ultimately depends on the 
ventilation. 

Ventilation, however, is not only the most important, but 
a'so the most difficult, problem the designer and draughtsman 
have to face, and it is probably owing to this last- mentioned 
fact that the present author has not been able to lead us much 
further. The method by which he approaches the subject is 
that of the physicist rather than of the engineer, and for 
this reason alone 1t is doubtful whether the conclusions arrived 
a! will meet with the approval of men in practice. We do not, 
of course, wish to disparage the theoretical investigation of the 
problems occurring in the ventilation of machines, but at the 
same time we cannot but doubt its practical utility on account 
of the very complicated and uncertain nature of the results | 
arrived at. Then, again, there can be little finality about such ` 


Е 


a method, for even if, let us say, the equation of cooling for any 
particular line of machines were known, it is more than likely 
the equation for any other line would be quite different, not 
only with'respect to the coefficients but also the indices of the 
various terms. Even details such as taping, varnishing, &c., 
have an enormous effect on the temperature rise of a machine. 
For this reason it becomes a practical necessity to use experi- 
mental methods for determining the rating of any particular 
line of machines, and using the experience gained in this way as 
a guide for future designs. 

Despite all these difficulties, however, there 15 undoubtedly 
room for an exhaustive treatise on the ventilation of machines, 
and though the present book only professes to serve as an intro- 
duction to the subject, we can hardly think it will fill the gap in 
any way. This, of course, may be largely due to the unsatis- 
factory results obtained from any theoretical investigation of 
this kind, but it is also partly due to the author's method of 
treatment. Though quite a number of mathematical expres- 
sions are introduced from time to time, the reasoning 18 not at 
all clear, nor is there any definiteness about the results. For 
example, the section on the ventilating action of fans leads us 
very little further, though this is certainly a case where one 
might suppose that theoretical calculations might apply to a 
limited extent. In several places also, the formule are written 
wrongly, or left uncorrected, whilst the machine on which cer- 
tain tests were carried out was made totally enclosed by means 
of paper covers over the openings. On the whole, we do not 
think that the science of cooling electrical machinery has been 
much advanced by the present book. S. P.N. 

H. С. К. 
The Theory of Elementary Trigonometry. By D. K PICKEN, 
(London: Whitcombe & Tombs, Ltd.) Рр. vii.+48. 28. 64. net. 

Probably trigonometry has been less affected by recent 
“ reforms " than any other branch of elementary mathematics. 
The elementary text-books usually give one the impression that 
the chief object to be attamed is the " solution of triangles." 
The various chapters on `` A+B” formule, multiple and sub- 
multiple angles. &c., seem to be merely stepping-stones leading 
to the wonderful " s " and other formule for a triangle. Thus 
it comes about Шш when a student begins the studv of alter- 
nating-currents or mechanical vibrations he has to learn many 
simple fundamental properties of trigonometrical functions 
which are not emphasised, as they should be. in the early pages 
of all books on trigonometry. For example, that the sine curve 
‘lags " 90 deg. behind the cosine curve and therefore cos 0 —sin 
(0--90*) ; or that the expression a соз 0 +0 sin 0 may always be 
written in either of the forins r cos (0- Ha) orr sin (0 +p). 

In preparing this little work under review, the authors aim 
has been © to follow a line of logical development suc 'h that each 
step shall commend itself to intelligent readers.” We confess 
that we have very little sympathy with the mathematician's 
idea of " logical development ” for beginners. There are usually 
too many definitions of the following type: “The word 
quantity 15 to be used as the concrete substantive that corres- 
ponds to the abstract substantive magnitude ” (page 1). Apart, 
however, from this excessive striving after precision, we have 
very little fault to find. The notion of orthogonal projection 
is made fundamental ; it leads to the simplest and most general 
proofs of the addition theorems, and is at the basis of most of the 
practical applications. Teachers of elementary trigonometry 
will find the hook most suggestive. J. L. 


Motion Study. Ву Г. В. Спвактн. 
& Co) Pp. xxiii. + 116. 4s. 6d. net. 


The object of this book is to show how the workman шау be 
made more expeditious than he is at present. In certain in- 
dustrial processes, for instance, bricklaying, it has been found 
that the efficiency of the workman can he considerably in- 
creased if the operations are carried out in a certain order. 
The case taken by the author. that of bricklaving. is discussed 
at length, the stvle throughout being modern American, and 
in the introduction, which is written by Mr. К. T. Kent, it 1з 
shown how the same system can be applied to folding envelopes, 
wrapping up packets and licking stamps. 

In во far as the object of this idea is not to turn the worker 
into more of a machine than ever, it is praiseworthy, 


(London, 1911; Constable 


—————_ 


^J. THE ELECTRICIAN, FEBRUARY 2, 1912. 681 
| torque would be ideal . To obtain this would be of great 


A NEW ELECTRIC REDUCING GEAR. 
(Preliminary communication.) 
BY DR. MAX. BRESLAUER. 


Summary. А new electrical apparatus is described which depends 
on а ар induction. By its employment it is possible to obtain any 
speed from zero to the limits imposed by the mechanical stresses at a 
constant torque and without considerable energy losses. It has the 
further advantage of being light, and the tests show that its operation 
is satisfactory. | 


The question of speed regulation has played a very impor- 
tant róle for some time. The difficulties of solving this pro- 
blem, whether by mechanical, hydraulic or electrical means, are 
extraordinarily great, and just from this difficulty and from 
the number of suggestions made, the importance of the problem 
can be concluded. How fundamental the question of speed 
regulation is in reality may be gathered from the fact that, in 
many central stations only continuous current has so far been 
supplied, because by its employment speed regulation can 
be better and more economically carried out. In central 


TAN ууу; a 27. 
= ААА ЗАКИ 7 НЕН 
bY. NII Y РК à 

АКА 


SN 
A NN 89127 
AS Y 
4 № 
АЩ 


IG 
N pan ЭЭУ 
SN 
pa. ure EY 


s ИД, 


КАМАА. ANA [] < “уу 


Fri. 1.--Diascram ог THE “UNIPOLAR GEAR.” 

stations where continuous current is wholly excluded, re- 
source must be had to complicated and costly means for trans- 
forming three-phase into direct-current by means of expensive 
machines which degrade energy. 

The solution of the speed regulation problem of automobiles 
is open to much criticism. At the present time the so-called 
© mixed drive " which necessitates the carrying of a complete 
generating station on the car is still carefully considercd.* 

Also the roundabout way taken by the Ward-Lecnhard- 
Ilgner system to solve the problem of driving winding engines 
ought to be mentioned in this connection as well as the 
question of electric and other traction. 

The employment of commutator motors with all their in- 
conveniences is due solely to the fact that by their use an 
economical and simple system of Speed regulation can be 
obtained. This problem appears again in another form when 
considering marine propulsion wher2 the small manceuvring 
capacity of the turbine and its unadaptibility for reversing has 
led to the erection of special reversing machinery with all its 
drawbacks from the point of view of space and energy waste. 

A system of driving the: which allows progressive speed 
regulation without considerable losses at any speed between zero 
and the limits of mechanical stresses and with a constant 


* Within the past few weeks 150 motor ‘buses working on the petrol- 
electric system have been ordered for use in London. | 


importarce to the whole mechanical industry. 

In the following paragraphs some tests are described which 
have been carried out with the help of аг electric drive, making 
16 likely for all these demands to be satisfied. 

The arrangement depends on the principle of unipolar in- 
duction, and is shown in Fig. 1, which is taken from the patent 
specification of the inventor, with whom the author is working 
in conjunction on this subject. Two photographs of arrange- 
ments of test apparatus are shown in Figs. 2 and 3. 

The apparatus consists of a motor portion which is rigidly 
connected to а generator portion. Both are unipolar machines 
whose characteristics are shown sufficiently clearly in Fig. 1. 
The arrangement is built up on the two coupled shafts and 
requires besides no other fitting than an ordinary couplings 
or gearing. Its dimensions, moreover, barely exceed those of 
the usual change-speed gear box. 

A point of considerable importance is that the arrange- 
ment consists of two independent magnetic circuits, which, 
however, possess a common electric circuit. This is shown in 
the diagram (Fig. 4) by the full line with the arrows. It passes 
through both armatures and the housing. The electrical 
transfer between the cose and armature and between the two 
armatures is effected across a layer of mercury. The pressure 
13 generated in the two inner flanges of the revolving armature, 
and the iron itself is used as a conductor. This is permissible 
because no series connections are employed as is usually 
necessary with unipolar machines, the relatively small voltage 
generated in the working conductors being quite sufficient for 
the purpose owing to the small resistance of the “ power- 
transmission," while calculations and tests show that a good 
efficiency is obtained. 


Fia. 2.—ViEW or THE “ UNIPOLAR G EAR." 


If the arrangement is sed as an ordinary coupling the 
primary and secondary sides are equally excited. When the 
speeds are equal an opposing voltage is set u p in the secondary 
and this, apart from voltage drop, is equal and opposite 
to the voltage generated in the primary. If the cxcitations 
are different, e.g., if that of the secondary is double that of the 
primary the secondary speed will only have to be half that of 
the primary in order to maintain the balance between the 
opposing and supply voltages. A change-speed ratio of 1:2 
will therefore be obtained and, according to the relation of 
the two excitations, this ratio may be made аз great as desired. 
The great advantages of this arra ngement are therefore 
obvious. | 

The arrangement exhibits the general superiority of the 
unipolar machine. This consists in an absence of iron losses 
of every kind and, further, in the full employment of the 
working material. In other electrical machines only the poles, 
that is, 66 to 70 per cent. of the total iron, can be so employed. 
Further, there is no loss of space or material. Owing to the 
working iron not being broken up by copper and insulation, 
it follows that a considerably greater peripherrl current 
density 18 permissible; that is, а greater number of wes 
turns per inch of circumference may be employed ; and, lastly, 
the peripheral speed owing to the rigid mechanical construction 
can be made as high as desired. 
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The places at which the mercury must allow no current to 
pass are coated with a covering of enamel or other insulating 
material. The two parts of the housing are separated from 
each other magnetically by a copper ring in order to avoid 
axial magnetic. disturbing forces which may exert a pressure 
or pinching on the bearings. 

In comparison with the attempts that have been made up to 
now in tle building of unipolar machines this ‘unipolar 
gear" possesses the great advantage that no series connection 
of the conductors is necessary to obtain a high voltage, and that 
the material used for current generation can be fully employed., 
as has not so far been possible with other types of unipolar 
machines. We are considering here currents of the order of 
50,000 to 100,000 amperes flowing through the interior of the 
arrangement, 7e. such currents as are not generally usable. 
On the other hand, the pressure is only of the order of 0:5 volt. 

The wav the material is used in this case is very satisfactory. 
In fact the necessary power can be obtained from such an 
arrangement as this, weighing only 5 to 10 per cent. of that of a 
standard machine. This can best be shown by running 
through the calculation of an actual machine. 

For the sake of example we may take the machine shown 
in Fig. 2 whose accurate dimensions are given in Fig. 4. With 
а weight of 115 kg. (21 ewt.) an output of 60 н.р. is obtained 
at a speed of njn, =1,800 revs. per min. and an efficiency of 
91 per cent. 


in this connection, and were extended by Warburg. 


The well-known researches of Poiseuille are of importance 
1 
The theory developed from physical experiments shows 


that the force P in kg., which is necessary to move two fluid 
surfaces of Е square centimetre бсш. apart with a relative 
speed of v metres per second is given by 


where » is a constant found by experiment. 


P= Е, kg. 


The loss by 


friction is given by 


or 


Lug Ре kgm./sec. 
Lj,—9:81 Pr watts 


€: ИЕ vatts, 


The constant for mercury is according to the results of 


physical experiment : 


1.6., 


ij =1:63 x 10-8. 


9 


Ги. =1-6 х lok 5 watts; 


or, reducing everything to centimetres, 


"Y 
-16 зр. watts. 


This holds good for cylindrical surfaces. 


Lu. | 


For the end sur- 


faces employed in the above arrangement an expression can 
be obtained by simple integration, when 


— + 


k=the number of end surfaces. 
d —diameter of the cvlindrical surfaces. 
„ы —the length of the cylindrical surface. 
T hen 
d 


cul 


2 
Г. = 1-6. 10-Е AC + 7 ; 3 watts." 


It is assumed that the air spaces are fairly small and cddics 


' only occur in lengths above from 0-3 to 0-6 mm. 
The model of such a system of driving as designed by vs is 
. shown in the dimensioned sketch herewith (Fig. 4) and indicates 
clearly all the properties of speed regulation, reversibility and 
torque, according to the strength of the excitation. It also 
shows the possibility of measuring the pressure and the voltage 
characteristics and their dependance on the speed before 


к -—— 


hia, 3.-- нЕ Test ARRANGEMENTS. 


[ad Tos . i . 
5 ds easy to see that by changing over the exciting current 
in. either of the two halves of the machine the direction of 


putting in the mercury. 


* The corrections for the end surfaces are as follows :— 
The work of friction is generally 


ә 


i 
"oo p6x10?F..- 
Vr 1-6 107 ?F 5 


In Fig. 6 at a distance © from the axis 
dF- Эстас, 


e 
rotation is also changed and that the same efficiency and speed E 
regulation is obtainable т both directions. L6 - 10" Jernia 
Nome difficulties тау be foreseen in employing mercury. | °° diui 2 (ну 
But even im this direction the arrangement. is very suitable, 1:62 10-° sz? | 
because only fuid friction will arise, whilst eddies are ки oC gg С 
avoided owing to suitable design of the walls. | 0 p6. 107 Bed frapi 
As far as the eddies are concerned the friction. may rise ES 602 ' "(^ Я ) 


to enormous values, making the use of fluids of any kind prac- 
tically impossible. "lis is shown by numerous tests in which 
mercury has been used for making contact and which, up till 
now, has played a part in the design of unipolar machines.” 
А glance at Fig. 4 shows, however, that in this case owing 
to the absolute equality in the design of the revolving parts 
eddies may be prevented if the air gap is small enough. There- 


| 


O3 aom rto nt), 


or as rg! is small compared with ri, 


ci 
gi 


12 
V. -2-74х өз, pi (1) 


ves the friction of an end surface. 
Now we can write down the friction of the evlindrical surface whieh is 


fore only pure fluid friction remains to be considered, and this, Vian UOMO а pul 2 1 
› ic ы . , ae T owe ё бе) p + H ety - 
аз is well known, is very small and has been determined both = И 7" 8 
LI *(3 ina] т Әг, M Е Ld Aie, > Ц 2 
theoretically and practically by physical methods. " Veep 234 qun PP Any, Є Т 
It should be remarked here that the use of mercury does not $5 e . . ( 


form any more serious problem than water or other fluids By equating (1) and (2) we get 
would. The internal friction of mercury is, in fact, very little у, Ty. Чу 
different from that of water, and only a fraction of that of oil. MEE EES UL 
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* See the article by Ugrimoff “ Arbeiten aus dem Elektrotechnischen 


Institut Karlsruhe," Vol. IL, 1911. 


or the total friction when Ё is the number of end surfaces is - 
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nnn 
and the motor voltage | torque an output of : 


Fig. 5 shows the generator voltage Ё. 
E, plotted against the excitation and the flux B, or B,. The 
exciting windings on both primary and secondary were 65 
convolutions, and the pressure was about 2 volts. . 

The annoying eddy currents which usually occur in unipolar 


machines naturally do not occur in this arrangement, the surface 
between stator and rotor being absolutely symmetrical. In fact, 
itis shown in working that no additional losses are present, 
and virtually onlv those losses occur which are.due to the 
resistance of the two circuits. On account of the design of 
the model there was an axial stress, and under certain circum- 
stances, moreover, there pressure occurs on the bearing which 
makes it advisable to rebuild the model before lengthy 
tests are undertaken. The results obtained up to the present 
show, however, that calculation and theory everywhere agree. 

- As regards the tests undertaken it need only be remarked 


that the whole casing was filled with mercury, and that the 
primary speed was n,—600. The primary excitation was 
| =10-5, the secondary I,=25 amperes. At full speed to 
allow for the voltage drop a ratio of transformation of 1 : 3 
was employed. The motor portion was braked at rest and 


gave a torque of 6-25 m.kg. or correcting for the weight of the 
lever armature torque of D —5:44 m.kg.* 

. The generator side was driven by a direct-current motor and 

was tested at no load before and after being filled with mercury. 
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Fic. 4. 
In this way а loss of 600 watts due to mercury friction was 
found after subtracting the losses in the motor. The total 
losses in the equipment were with the above torque 2,320 watts, 
those due to heat accounting for 1,720 watts of these. 
The following conclusion can be drawn from this measure- 
ment ; From the curve in Fig. 5 it appears that the saturation 
оп the motor side was В» =7 ,800 during the tests. Comparing 
this with the possible saturation of 18,000 a torque of 


р =5-44 < 18,000/7,800 = 12-5 m.kg. 
btained on the motor side. | | 

d to В, =18,000 on the primary 
—478, so that with the above 
he pressure mentioned 


can be o | 
If the saturation 13 raise 
side the speed increases t to n, 
* Really 6:8 m.kg. when the torque caused by t 


above is taken into account. fe VEN p | 
Тиз calculation of the spred realised is obtained in the following way 
from th» resulta of the short-circuit test :— 
It is obvious that e,-: const. Bin 
e, const. B jn; 


ure e is th» total drop of voltage 
== A. eR ` ` t. B ye 

and n= (e, — €)/ const. Б, | » 

And according t» test 14, waen n, :0 th» generator voltage e, is equal 


to the sum of the voltage drop in the machine, or 
e,* є const. B,*n,*, | 
those obtained on the 


h an asterisk are 


during working 


Further e, =? 26 W 


where the values marked wit 
short circuit 6236, 2.€., when n,-=0. 
—B,*n,*) 


refore also 
a const. (Bını — В: п, 7, 


а SMeonst. Bi-: — 
п (61—61 )/const. В, const. B; 


= (Ви, — B,*n,*)/B,, Я | 
whence from th: test В,*—3,709 and n,* =G0U. 7 


-.78 per cent. 


the copper coating 
gamated. Further, instead of using à good coating of en 


which must be well polished, a relatively thin lacquering was 
employed. Lastly the air column, owing to bad design, was 


much greater than originally intended. 


L, = Dn/716 = 12-5 « 478/716 —8:3 H.P. — 6,120 watts 


is obtained. 


In this case taking tle same current and friction losses аз 


those obtained on test, îe., 0—2,320 watts, L,--8,440 watts 
must be provided on the primary side, and the efficiency with 
an output of 8 H.P. a3 mentioned above, will be 6,120/8,440 


In criticising these results it should be noted that the model 


was designed originally for a primary speed of n, — 1.800, 1.е., 
for only a third of the speed used in the test, and that, further, 


was extraordinarily porous and badly amal- 
amel 


It may. therefore, be stated with certainty that this rela- 


tively satisfactory result both from th» output and efficiency 
points of view can be very much improved. 


If the result obtained when n = 1,800 is ca'culated it is found 


that an output of 29-1 н.р. and an efficiency of 90 per cent. 18 
obtained when the current and friction losses are the вате. 
In this case the ratio of transformation is naturally 1:1. 


THX 
Ws pde 


zov 
we 


10 2) 30 40 50 60 


| Ampere”, | 
Боа. 5. “RELATION OF (GENERATOR AND MOTOR VOLTAGES TO THE 
Ерих, 


Using а ratio of. transformation 1: 2-5, an output of 14 Н.Р. 


and an efficiency of 81 per cent is obtained. 

The above tests are especially strong proofs when n, —600, 
as the same conditions are present as on test, i.e., practically 
the same current flows through the apparatus. Practically 
the same friction losses are present when it is taken into account 
that the motor side was at rest during the test, but that, on 
the other hand, the relative friction between the two armatures 
is greater at rest than when they are both loaded. 


The tests showed that the apparatus by changing over one 
could be run in a forward as well 


of the two exciting windings 

as in the reverse direction, and that the regulation of the 
different increments in the speed could be effected very simply 
Бу small shunt resistances. | 


"The weight of the above test model, as shown in Fig. 4, is 


th the high efficiency which 


115 kg. without bearings, while wi hic] 
can be obtained even with this rough arrangement the dissi- 
ted presents ло considerable 


pation of the heat genera 
difficulties. | | | 
In the larger types, however, а simple and efficient method 
of heat regulation is combined with the machine. This с 
in using the mercury аз а cooling material, this being pu 
under pressure continually through the machine like oil through 
turbine bearings. | га | 
"The true sae and efficiency which can be obtained from 
the test model are shown т the calculations below, е 
results indicate that with an output of 60 H.P. an efficiency о 
QUU USE | Я 2 


| 
! 
|. 
z 
: 
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about 92 per cent. with a 1:1 ratio of transformation is 
obtainable. 

If the weight of such à motor-generator is compared with 
two standard machines of ordinary design it will be found that 
for equal speed and output the weight 1s only about one-twelfth. 
The same model with a speed ratio reduction of 1:375 will 
eive 16 н.р. at an efficiency of 80 percent. It should be noticed, 
however, that the torque can be considerably raised above 
normal, and that therefore troubles at starting and when climb- 
ing lulls are easily avoided. 

In order to studv the doubtful point of the mercury friction, 
а special model, shown in Fig. 3, was constructed. In this the 
armature was made wholly of iron with a smooth and polished 
surface, m order to remove the influence of defective lacquering 
&c. "This model was driven by а motor whose current con- 
sumption before and after filling with mercury and other liquids 
was measured. 

An interesting result was obtained that closely accorded 
with the theorv. It appears that oil requires a considerably 
greater expenditure of energy than mercury, and disturbing 
conditions occur, such as are noticeable when eddies are 
present. 

The following values were obtained: the pressure at tlie 
motor terminals being 220 volts and the speed 1,820 revs. per 
min.; without any liquid, 1:9 amperes; with mercury, 2:8 
amperes ; with water, 1-9 amperes; and with oil, at first over 
8 amperes, and after warming up, 2-9 amperes. 

While water corroborates the theory, thisis not the case with 
mercury. "The reason for this lies in the fact that the armature 
and housing are close together but are not quite concentric, so 
that eddies are set up, and then the ratio of the specific gravity 
of mercury to that of water naturally plays an important part. 

Further extended tests with coupled armatures showed that 
eddy phenomena were in fact present. The curves which show 
the results of this work and its dependence on the specd т- 
dicate that the losses do not increase with the square of the 
speed but at some considerably higher rate. Hence the neces- 
sity of high precision work is shown, and this is brought out 
in new tests, whose publication I am reserving. 


(То be concluded.) 


THE SOLUTION OF THE GOODS TRAFFIC PROBLEM. 
THE NEW TRANSPORT СОГА SCHEME. 


Since we gave an account of Mr. А. W. Gattie’s scheme of a 
London Goods Clearing House substantial progress has been 
made with the scheme. In a large undertaking of this magni- 
tude, running into millions of money, the public very naturally 
like to see some independent endorsement of the figures put 
forward by the promoters. With this object in view the New 
Transport Co. have submitted the estimates to Mr. E. Harper. 
late chief statistical officer of the London County Council, and 
now chief valuation officer of Somerset Hovse, and his report, 
although he stipulates certain alterations in the figures sub- 
mitted to him, is distinctly favourable. 

Brietlv, Mr. Harper considers that the sum of £5,700,000 13 
sufficient for providing the site and the roads. The amount 
for road cars is increased to £1,600,000, and that for electric 
locomotives to £100,000. Noopinion is expressed on the sum 
for buildings, plant and tube construction, but the estimated 
total capital expenditure is increased to £14,000,000. 

The magnitude of the undertaking is emphasised by the 
statement that 20,000 men are to be emploved in handling the 
goods and 15,000 men in collection and delivery, 100,000 tons 
of goods being handled per day. The salaries of the staff are 
put at £16,500 per annum, and the wages for three tull shifts 
bring the total for salaries and wages to over £3.000,000 per 
annum. The sum allowed for maintenance and depreciation 
of plant varies from 20 to 25 per cent. of the first cost. Fuel 
for road cars is taken at 4d. per ton mile and electric energy at 
54. per unit. (40,000,000 units per annum being used). Mr. 


Harper concludes :— 
After making full allowance for all the foregoing considerations, and 
assuming that (1) 100,000 tons of goods would be placed daily in the 


hands of the Clearing House, and that (2) that quantity could be satis. 
factorily dealt with in the 24 hours, I am of opinion that the resultant 
figure in the company's estimate—viz., taxes and surplus, £13,530,503— 
would not be reduced below £12,000,000 (twelve million pounds) per 
annum. 

In a supplementary report Mr. Harper remarks :— 

On the whole I am of opinion that 80,000 tons per day would be a safe 
estimate of the amount of Clearing House business im its first. year, 
especially as this figure includes nothing for any new traffic, the growth of 
which would be much accelerated by the establishment of the Clearing 
House. Оп the basis of 80,000 ions per day, your esiimate of 
receipts would be reduced by 20 per cent.. and would amount to 
£14.768,740. Your charges could be reduced by 50 per cent., and still 
produce £7,384,370, giving you nearly £2,000,000 per annum as trade 
profit. : 
Without. this 50 per cent. reduction in charges the estimate 
shows a profit of about £9,296,000 after paving 5 per cent. on the 
capital. We are ulad to learn that Mr. Harper is able to 
endorse the scheme in this way. From the engineering point 
of view, Mr. James Swinburne, F.R.S., has reported that the 
scheme 13 practicable in the following words :— 

As to the electrical and. mechanical problems which are. especially 
within my province they are practical engineering: the electrical and 
mechanical equipment of a goods clearing house involve no special difli- 
culties, and can certainly be carried out. Of this I have no doubt. 

At the beginning of the year the Company wrote to the 
London County Council, as the authority most closely con- 
cerned with London street traffic, to enlist the sympathy of 
that body. Everyone who travels in London realises that the 
goods van is responsible for much of the present congestion, 
because № so frequently impedes the stream of traffic. In the 
letter to the London County Council figures are reproduced 
from the report of the Royal Commission on London Traflic, 


CZN Running Empty. 
‚ ETI Running Laden 
EN Stationary 
GMB Stationary (unger repair) 


DIAGRAM SHOWING LIFE OF A Goobps WAGGON. 


showing that in 1904 no less than 270 goods depots and parcels 
receiving offices were in operation in the ^^ Central Goods area li 
alone, and that between the hours of 7 a.m. and 8 p.m. 33,576 
vehicles arrived at and departed from the chief goods stations in 
that area. The number of such vehicles passing points of 
heavy traffic form a very large proportion of the whole, varying 
from 23 to 72 per cent. If. say, one half of these vehicles could 
be removed by the present scheme the traffic in the таш 
streets would be much relieved. 

Naturally а scheme of this kind does not pass unchallenged, 
nor will it come into being without opposition. There are 
powerful vested interests to whom such a scheme is undesirable. 
We think the railway companies are mistaken in regarding the 
New Transport Co. as a rival; for if the Company can do the 
work more cheaply than the railways it would be a sounder 
policy to support the scheme and to reap some benefit there- 
from. That the present existence of the goods waggon is not 
highly efficient the adjoining diagram illustrates clearly enough, 
and the present scheme would do something to improve matters 
in this direction. Notwithstanding difficulties, the directors, 
who have recently been reinforced by the advent of Mr. G. 
Marconi, are making good progress, and we have still reason to 
hope that this bold scheme will yet be realised. 


Canadian Telegraphs and Telephones.—In a recent speech 
Mr. Pelletier, the Canadian Postmaster-General, stated that 
the programme of the Government included a national system 
of telephones and telegraphs under the control of the Post 
Office Department and the improvement of cable commnt- 
cation, | 
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ÁÁ ees 
CORRESPONDENCE. 


— ám — 
HEAT TESTS OF DYNAMOS. 


TO THE EDITOR OF THE ELECTRICIAN. 
In your issue of Jan. 26 Prof. Lees and Mr. Tonnelier 


If the curve of temperature rise is already drawn, then the 
graphical metliod А is the quickest ; B involving, as it does, 
both graphics and arithmetic, takes the longest to apply. 

Com parison of Methods of Estimating Final Tem peratures. 
Transformer in Case. (1.) 
Temperature in deg. Centigrade, | Hours from 
—————— start at 


— 


— —— 
' 


which read- 


SIR : 
describe equivalent methods of calculating the final temperature | | | 
rise of machinery from incompleted heat-runs, and the former о 
suggests that I should apply the method described to the obser- ec PN n eA MR AS nis 
vations referred to in mv previous letter. н | Е To О? 45 | 9.4 
I have done this in a number of cases and find that, as a Method А............. | 422 425 20% e 2, 6 
general rule, tle calculated temperature rise agrees fairly well 4130 420 тже > T 
with the actual rise if the calculation be based on temperatures ie i ий 434 о d 
measured on the slowly rising part of the temperature rise Method В............. { | 41:9 423 20-6 " 24 
curve. In fact, the heat run must usually be continued until | | |... 37-0 9,13 
about two-thirds of the final temperature rise has been reached | 433 Ц: 221 i oy ү 
before the method gives correct results. The great merit of the | Set зе 46 "n в 
method lies in the fact that it is self-checking, as it indicates | 429 46:0 | 2040 | e 9, 11; 13 
whether the temperature rise has become exponential or not. | y | e gs | ... 42-1 9,11, 13 
Nevertheless I find. just as Messrs. Morris, Elliott and Lewes in uM Ea "n ee 
vertheless MEME M 40-4 9. 13, 17 
their article in the same issue, that even after the steep part of | | 43-2 40:5 | 22-3 M 11.15 19 
the curve has been passed the final temperature, as calculated "T AN. 40:3 1. 15. 19 
from successive intervals of time, does not always approach the | mo | 398 | 2173 , T ‚ 12,17,19 
correct value asymptotically as it should do, but often dodges | pinaltomperature est:- ~ cae dee a, RS | 15, 17,19 
up and down in an irregular manner. | mated from curves| 46:5 | 41'0 | 22.0 | 41:0 | - 
It seems, therefore, that there 15 no possibility of avoiding Transformer Removed from Case. (IIL) 
carrying out heat runs until the temperature rise has become f ПИ d а 
slow and when this is the сазе it is generally quite as accurate 2492 250 | n ME 2 в 
to determine the final temperature by producing the curve by | Method As... 4 ee 220 | 4, 6 
eve until it becomes horizontal as by using the method des- i шы | 229 | 9, 11 
cribed by your correspondents. ее IN | 5, P | i А 
It does not surprise me that Prof. Morris found the action of | 29.4 2500 ... E | 206 
mercury thermometers unreliable in his tests, as I have often | Method B ............. ©. us | a 23-6 9. 11 
found that such thermometers, when used on alternating cur- | | | NS 0 9,13 
rent apparatus, give false readings owing to eddv currents being уә pP go | я 5 P. ps 
induced in the mercury. I have obtained quite good results РЕС Е 95.5 2! 1, 6 
with alcohol thermometers, but, of course, thermojunctions ж. A 2 9. 11, 13 
have many advantages as they can be embedded in parts of the | Method Cor D ....... deni. Abs | . 22-2 9.11,13 
machine that are not easily accessible during the heat-run.— | md ы: ` is a 
I am, &с.. Ks | 22.6 | 9, 13.17 
South-Western Polytechnic Institute. A. J. MAKOWER. 223493 а A4 nix | 18,15,17 
` Final temperature esti- R | 
mated from curves 925 226 зе 22'°5 | ЯРА 


Note.—The column marked average temperature is obtained from 
Calor es in iron and copper 


Jan. 27. 
HEAT TESTS OF ALTERNATE-CURRENT 
TRANSFORMERS. 

TO THE EDITOR OF THE ELECTRICIAN. 
Sin: In your issue of last week, a number of methods were 
ut forward for predicting the final temperature attained by 
provided the rise ot temperature followed 
We have applied these methods to two of 
rmer tests described by us in your last 
nd Ш. removed from 


average temp. - ir S T ET 
й P- Heat capacity of iron and сорр:г 


An inspection of the table indicates some diversity amongst 
the values of the estimated final temperatures. A considera- 
tion of the causes of these differences shows the need for great 
care in the proper selection of the points whose values are to be 
inserted in the equations. 

Briefly, a comparison between the ordinary method of pre- 
dicting the final temperature rise (that of extrapolation of the 


electrical machinery, 
pn exponential law. 
the full-load transfo 


issue—namely, to example I. in case, а 


сазе, 

For concise 
A. B, € and D. 

A. The purel 
Tonnelier in his letter. 

B. The method in which 
from the equation :— E 
T — (0,0, — 0,0) (0, — 0;). 
re Ü, and 0. are the rates of temperature rise at tem- 
and 0, above the atmosphere. 
T —-(D5105 — D292) ДБ, — P32) where 
0„, 0; are temp. at equal 


ness the methods are here denoted by the letters 
y graphical! method put forward by Mr. W. R. 


the max. temp. rise is obtained 


whe 
eratures 0, | 
С. That in which 


Dy, = 04 —0, and Da; —04— 0,, and 0,. 


time intervals. | 
р. The method given by Dr. Lees :— 
1 1 1 


04—0,  0,—0, d 10.. 
where T is the final temperature rise, and 0,, 9, Ө; represent 


the same quantities as in the other equations. 


Methods C and D will be found to be the same, D being & 
rather easier form to use if mathematical tables are at hand, 


whilst C is better if а slide rule is used. 


act 


' time to conclude his expe 


experimental curve) and any of the above methods A, B, С or 
D shows that, broadly speaking, the duration of the test may be 
reduced approximately to half—when a definite degree of accu- 
racy for the final temperature is the determining factor.—We 
are, &c., J. T. Morris. 
J..W. ELLIOTT. 


East London College, Jan. 3). D. LE wes. 


CONDENSERS AND METAL FILAMENT LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: With reference to Mr. Ashton's remarks in your issue 
of January 19th, I hasten to say that I had no intention of 
doing injustice to anybody. Mr. Ashton will, I think, agree 
with me that unless a new application 1з dragged well out into 
the light of day its chance of being widely adopted 1s dimin- 
ished, or, at any rate, dela еа. | | | 
n т t would s be елаш зоте umi of is d. 

Mr. Ashton would certainly be of great interest ; 
uini some station engineer who has had 


ommunication from 
ends riments would be very valuable. 


a32 
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Perhaps Mr. Ashton will make some comment on the sugges- 
tions at the end of my previous letter (January 5th). 

“J. W. B.’s” communication in your issue of January 19th 
contains certain very interesting ideas that should not be lost 
sight of. | 

In conclusion, I should like to say that I take a very lively 
interest in Mr. Ashton's work, and I hope in a short time to 
publish some further suggestions relating to the same.— 
] am, &c. W. PERREN MAYCOCK. 

West Norwood, London, S.E. | | 


THE DEVELOPMENT OF THE CIRCLE DIAGRAM FOR 
THE THREE-PHASE INDUCTION MACHINE. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : Мг. Wall's reply to my letter of last week fully justifies 
my raising the question in your columns. My sole object was 
to protest against the freedom assumed by authors to say what 
they please in reply to speakers who take part in the discussion 
ofa Paper. The case in point shows well what absurdity such 
methods can be carried to. | | 

Obviously the duty is а two-fold one, and irrelevant matter 
should be avoided both by the speakers and by the author, or, 
it necessary, “ruled out." In any case, an author's own sense 
of fairness ought to prevent the abuse of the “last word” by 
substituting sophistry for argument. 

As far as I am concerned, the matter is not of sufficient 1m- 
portance to discuss further, but I sincerely wish there were 
effective means of preventing irrelevant remarks during 
discussions.—I am, &c. STANLEY PARKER SMITH. 

, Birmingham, Jan. 30. 


— —— ——————— — = 


ELECTRICITY IN MINES; THE AVOIDANCE OF 
ACCIDENTS. 


At a largely attended meeting of the Scottish branches of the 
National Association of Colliery Managers and the Association 
of Mining Electrical Engineers, held in the Heriot- Watt College, 
Edinburgh, on Saturday evening last, Mr. Robert Nelson (H. M. 
Electrical Inspector of Mines) replied at considerable length to 
the criticism of his Paper on the above subject. This Paper 
had been read at a previous meeting, and an abstract appeared 
in our issue of April 7, 1911. 

Mr. NELSON said that his idea in the Paper had been to show that safety 
in electrical apparatus for use in mining was to be secured, first, by pro- 
tectively surrounding all live parts with insulnting material, and second, 
by protecting that insulating material from mechanical damage by means 
of an earthed metallic outer covering. There was apparently universal 
agreement amongst the critics so far as the first contention was concerned, 
and the real difference of opinion seemed to be as regards his second arga- 
ment. In reply to Mr. А. B. Muirhead, he had not said that earthing was 
all important and that insulation did not matier. Indeed. it was only a’ 
confusion of thought to suggest that earthing and insulation were. in any 
копае, alternatives. Earthing was merely a safeguard when insulation 
had failed. Mr. С. L. Kerr had made a statement which was palpably 
wrong, by asserting that there had been a big inereasc in the number of 
armoured cables owing to the pressure of the Home Office, and that in 
consequence of that pressure а great many managers had substituted 
armoured for unarmoured cables. Personally he would like to ask Mr. 
Kerr when and in what way the pressure was exercised and whether any 
person had substituted armoured for unarmoured cables unconvinced of 
the inferiority of tho latter. With reference to Mr. Kerr's statements 
nia Subsequent meeting as to the effect of the new Regulations, he (Mr. 
Nelson) pointed out that, whether the regulations were “ill-considered ” 
or not, so far as he was aware no person had ventured upon a detailed 
criticism of them. "The most complete criticism had been that by Mr. 
W. С. Mountain at a meeting of colliery managers in the Midlands. 


Mr. G. L. KERR, in a brief explanatory statement, said he still adhered 


to his opinion that the Home Office had been forcing the use of armoured 
cables in collieries. Whether rightly or wrongly, it was apparent that the 
mines’ inspectors had got the idea into their heads that armoured cables 
were preferable to unarmoured, and they all knew that these inspectors 
could exercise a considerable influence over colliery managers. Per- 
sonally, he knew of cases where armoured cables had been put in through 
‘the pressure of mines inspectors and much against the wishes of the 
management. He was glad to be able to congratulate Mr. Nelson and 
the Home Office on the regulations as now framed for adoption. His use 
of the term “ill-considered " applied, he ought to explain, to the regu- 
lations as they were originally drawn up and to the electrical reguletions 
‘that were grafted on to the new Coal Mines Bill. If. for example, Sir 
Arthur Markham's clause had been earried—that no electrical plant could 


be installed in a colliery if one-half per cent. of fire damp was present .— 
would they not have characterised it as an “‘ ill-considered " regulation ? 
Mr. NELsON said it was still news to him that any colliery owner or 
manager, not agreeing with the use of armoured cables. had installed 
them against his own judgment but simply in deference to pressure by 
Home Office officials. Frankly, he though that colliery managers were 
made of sterner stuff than that. On the main question he had but to add 
that it was surely only common sense to say that the armoured cable 
made a safer and better engineering job than the unarmoured cable. 


THE *HOLOPHANE LUMETER." 


The question of proper illumination of interiors being one that is 
receiving а great deal of attention at the present time, it is only 


logical that some instrument should be designed to make its 


measurement easy. А well-known instrument made by Messrs. 
В. & J. Beck for this purpose is the ** Holophane Lumeter," of which 
an improved form is described below. It has a range from yj; to 
2,000 candle-ft. 

The essential part of the instrument. of which а view is given 
herewith, is a hollow box, within which is a circular chamber. 
This chamber is lined with а matt white material. and contains a 
small incandescent electric lamp. The interior of the box itself is 
lined with black except for a matt white screen in one corner. "This 
screen is pierced by a small circuler hole, which appears in the centre 
of the field of vision when viewed through an еуе-рїесе in the box, 
and also allows an uninterrupted view of external objects to be 
obtained through the same eye-piece. Light from the lamp men- 
tioned above falls with а known variable intensity on the white 
screen after passing through a translucent glass, the necessary 
variation being obtained Бу a tubular cover which partially or еп- 
tirely covers the glass. In this way the illumination on the screen 
can be reduced from 2 to то candle-ft. The position of the lever 
working the cover mentioned above allows the exact illumination on 
the screen to be read off. 


Ка. BECK 
LONDON 


se 
QLU 

The method of using the instrument is as follows: The photo- 
meter is so pointed at the object to be examined that г portion of it is 
seen through the circular hole in the matt screen. "The regulating 
lever is then operated until the illumination on the screen exactly 
corresponds with that of the object scen through the hole. and the 
illumination is then read off on the scale. For measuring objects 
which are brighter than 2 candle-ft., slidos are provided which 
introduce a dark glass between the object and the screen. and read- 


| ing8 up to 2,000 candle-ft. are thus obtainable. 


POST OFFICE FACTORIES. 


On Tuesday the report was issued of the Departmental Committee 
appointed by the Postmaster-General to consider and report upon the 
steps to be taken to make the operation of the Post Office factories 
more economical and efficient ; upon the scale on which these fac- 
tories should be maintained, with special reference to the desirability 
of keeping the number of persons employed in them as constant as 
possible; and upon the policy to be pursued with regard to the 
manufacture and repair of telephone apparatus after the transfer to 
the Post Office of the National Telephone Co.'s undertaking. 

The report contains a sketch of the origin and history of the factories, 
and the committee state that as to the wisdom of maintaining them for 
purposes of repair there cannot be any question, and that “it is incon- 
testable that repairs of all kinds necessitated by the wear and tear of tho 
service are more economically effected by the Government 
than by private contract." They consider that the present methods of 
dealing with repair work may be regarded as satisfactory. In order to 
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equalise employment the Committee think that the re-establishment of a 
reserve of apparacus awaiting repiir is desirable. 

On the quesiion of the reorganisation of the factories the Committee 
consider that the present organisation of the department admits of im- 
provement. ‘The commictce doube the advisability of retaining the 
factories as an independent department, and are of opinion that they 
should be расса under the conirol of the Stores Depariment. They 
recommend that there should be one factory for London and the South, 
one for che Midlands and che North. and subsidiary repair shops for Seot- 
land and Ireland. Тһе proposal is that ihe Mount Pleasant premises of 
the general faciory, which will be required for other purposes, should 
be gradually vacated, thai the work analogous to that already dealt with 
by the instrument factory be transferred to the Holloway factory as well 
as the work and siatt of the Dalston repair shop of the National Telephone 
Co., so that Holloway would then become the only London factory. 
The proposed provincial factory should be at Birmingham, and the 
present Nottinghamshire telephone factory of the National Telephone 
Co. should noi be maintained, i he staff of the latter being offered transfer, 
with payment of removal expenses, to Birmingham. = 

As to the distribution of the work between the different factories, the 
commidee suggest that the highest grade work, mainly telegraphic. 
should be retained at Holloway, that work requiring larger space should 
he allocated to Birmingham, and that, otherwise, the work should be 
divided between the two factories mainly on geographical lines. On this 
point the Committee add that they sec'no reason for suggesting any imme- 
diate alteration in the existing arrangements of the National Company for 
dealing with repairs at Nottingham. 

The Committee advise that it is necessary to revise throughout the 
existing Post Office factories establishment, and recommend that it 
should be based as closely as may be upon the volume of work which may 
now be relied upon as permanent, and that ultimate provision for repair 
alone should be aimed ai. subject to some minor exceptions. For future 
arrangement the Committee submit proposalsTwhich. as compared with 
the last revision of the establishment, involve a reduction in the num ber of 
appointments by 97 and a reduction in cost of about £15.753, and, com. 
pared with the presenti establishment, a reduction in numbers of 71 and in 


cost of £12,162. 


LEGAL INTELLIGENCE. 


mnc mons 


Ellis & Ward v. Г. Н. Kingham. 

The eounterclaim by defendant in this ease came before Mr. Justice 
Bray and а special jury last week. 

Mr. Powern К.С. (for defendant) said pliiniiffs originally claimed 
£134 for work done and materials supplied. "hat chim was substantially 
admitted, and рамей had obtained judgment. "п? only issue before 
the Court was, therefore, a counterclaim for damages for alleged negli. 
gence by phuntitfs in advising defendant as to th» purchase of a second- 
haad gas engine, to hb» used for generating eleciricity at a cinematograph 
theatre at Aylesbury, in which defendant was interested. According to 
defendant the engine was required to generat? electricity not only for 
lighting the theatre but for some shops in the Jocality, and in those cir- 
eumsi mees he alleged that Messrs. Ellis & Ward advised the purchase of 
а second-hand engine. Tt was contended that. plaintiffs reported as to 
the suitability and efficiency of the engine for the purposes required, and 
that their opinion was ihat jt would generate electricity for lighting the 
theatre and shops : that the theatre could be lighted at less cost by such 
an arrangement, and that the engine would be saleable to advantage for 
some considerable time. Defendani found that the engine was wasteful, 
unreliable and totally inadequate to light more thin the theatre and that 
it would only generate sutlicient electricity for the theatre at extravagant 
expense, Messrs. Ellis & Ward denied the allegations generally. 

After hearing evidence for defendant, Мг. W. ELLs (managing director 
of plaintiffs) give evidence and said he had seen the engine at work on 

At first there was difficulty in starting it, the 
defects being due to improper fitting. On Feb. 4 he was at Aylesbury 
and actended a meeting of those interested in the theatre. Mr. Kingham 
asked witness for his candid opinion as to whether the engine could be 
satisfactory for lighting some of the shops, and witness replied that as a 
temporary measure it would be quite suitable, and he would take the 
responsibility for the engine doing its work. He did not inform the 
defendant that the engine would supply power for all the shops on the 
What he said was that it would supply power for some of the 
shops near tho theatre. He also said that it was impossible to judge the 
exact condition of the engine without furtherexamination. Не admitted 
that he said he would take responsibility that the engine was sufficient 
to light some of the shops, but he took no responsibility for buying the 
He said it would do all ihe work required for lighting the 


more than one occasion. 


front. 


engine, 


sho ps. | | 6. 
Mr. Jusiice Bray: That is very much like taking responsibility for 


buying the engine. basa | 
Ultimately, the jury found a verdict for Mr. Kingnam on his counter- 


claim for £100 damages, and judgment was entered accordingly. 


Reid Newfoundland Со. v. Anglo-American Telegraph Co. _ 
On Fridav last the Judicial Committee of the Privy Council heard this 
f the Supreme Court of Newfoundland. 

E. Moore appeared for appellants ; 


appeal from a judgment o 
Г. Rowlatt for respondents. 


Mr. Danckwerts. K.C.. and Мг. R. 
and Sir Robert. Finlay, K.C., and Mr. S. A.‘ 


Appellants are lessees of the Newfoundland Railways, which they 
operate and manage together with a steamship line, and the subject 
matter of the present controversy related to the sending of messages by 
appellants over a special wire belonging to respondents, which had been 
erected by them along a section of appellants’ railway, under an agree- 
ment of Aug. 11, 1888, made between the Newfoundland Railway Co. 
(former owners of a portion of appellants’ railway system) and respon- 
dents. Appellants contended that they had a right to send over the 
special wire, free of charge. all messages relating exclusively to the work- 
ing of the railway and steamship lines. Respondents contended that the 
right of appellants to send free messages over the special wire was re- 
stricted by the agreement of Aug. 11, 1888, to messages relating exclu- 
sively to the working of only one particular section of their railway. The 
question involved in the appeal was whether. as appellants’ contended, 
so much of respondents’ claim as arose more than six years prior to the 
commencement of the action (as accrued before Nov. 2, 1899) was barred 
by the Statutes of Limitation, the point being whether or not the cause 
of action arose on a contract under seal, 

It was submitted by respondents that the plea of the Statutes of Limi- 
tation constituted no defence. the action being taken on a speciality con- 
tract, and that view was adopted by a majority in the Supreme Court. 

At the close of the arguments, Lord MACNAGHTEN said their Lordships 


would consider their judgment. 


Coventry Tramways Arbitration. 


The arbitration proceedings in connection with'the purchase by Coven: 
try Corporation of the undertaking of the Coventry Electric ‘Tramway Co, 
were continued this week. 

Mr. J. E. WALLER said that, in his opinion, the witnesses for the сот. 
pany had adopted a proper method of arriving at a valuation of the 
revenue, but in estimating the value of the undertaking he hid made 
various amendments in their conclusions. He thought the maintainable 
profit should be obtained by caleulating the average cost for four veara. 
‘The income of such ап undertaking must fluctuate. Не had adopted 
in his table 163 years as the multiplier, on the basis of a 6 por cent. pur- 


He did not think the company could justly claim to ihe extent 


chase. 
he clatmants 


they had done in respect of increased. profits in future. 
were entitled to any profit they could show they could сага by continuing 
their business as a going concern as it stood. He calculated that 20 por 
cent. of the passengers travelled in the slack hours of the day and 80 per 
cent. in the busy parts. He allowed fora 19 por cent. total increase in 
the cakings over the 162 years which he had fixed as the purchasing multi- 
plier for past profics. His actual gross valuation of the undertaking was 
£166,084, subject to deductions in respect of renewals. Не assumed 
that the company should have set aside a ceréain sum annually to aceu- 
mulate as a sinking fund, and in the absence of proof of that having been 
done he had endeavoured to ascertain the amount of cash which should 
be deducced from the purchase price mentioned. With regard to rolling 
stock. he presumed the necessity of a sinking fund forrenewals,which 
had hitherto not been provided. lf liability were to be transferred to the 
purchaser of renewing cars out of revenue, when there was no compar- 
able figure in the past balance-sheet, he had to decide on the amount of 
renewal, and he had done that in the form of a sinking fund. He had 
estimated that the total amount required in such sinking fund at the re- 
newal period at which it would be required was £110.316.— He deducted 
from his total gross valuation £37,000 odd in respect of the sinking fund 
which he contended should have been formed, reducing that valuation to 
£129,000 odd. 

In eross-examination, witness said he differed from Mr. Sellon that a 
rail was not dead when there was one-sixteenth left. To his mind 17 years 
was the average life of the rails. It might be that the life of the rails in 
the centre of Coventry was less. 

In cross-examination, he said that the average “ years of life " and the 
average " renewal period " were not the same thing, as in calculating the 
vears of life, once the life of any item had expired. no further provision 
hid again to b» made for renewing it. That was th» basis applicable to 
valuations under the Tramways Act where the seller had nothing to do 
with the continuance of the undertaking in porpotuity. Where the 
basis of valuation was that of a going concern, after the life of an icem 
had expired it was renewed, and the necessary annual sinking fund con- 
tribution to renew it again and again had to continuo in perpetuity. ТА? 
average years of life was found by multiplying each item representing net 
cost of renewal by the number of years’ life given io such item, and 
dividing the total of the products of such multiplications by th? total cost 
of renewal. That worked out at 24 years. The renewal period was 
arrived at in the following way: Total net cost of renewal (£110,346) 
divided by the total annual depreciation (£5,586) would give the number 
of years in which such annual depreciation would amount to ei s 
required. In other words, the average renewal period worked out to 


191 years. TS : 
Мт. WM. Cas, chartered accountant, gave evidence as to th^ Eod 
accounts prepared for the arbitration. He went through the кы т : | 
accounts and ex pressed the о pinion that some of the items т the capita 
account should have been p ofr 

Mr. J. B. HAMILTON gave evidence as | eal n | 
the tramways, and he spoke favourably of the general Apis ku 
undertaking. He thought everything had been done to raise t со 
in the past, and that the 8d. per car-mile was a the tra m An Exe 

ug coy | ertaking was liable to gre 
: low average; т fact, the under | ж y 

АЕ Taking th* 1911 figures in come and multiplying them on 


теппе, ‚ 
to the valuation he had made of 


—— = ==. 
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а 6 per cent. basis, they got £169,550, which was his gross value of the 
undertaking. Deducting the depreciation accrued at the time of pur- 
chase (£36,487), his net valuation was £133,063. 

Mr. ALFRED BAKER gave evidence as to the accounts and condition of 
the tramways. As to depreciation, he said 14. per car-mile was generally 
accepted in this country. In Birmingham. calculating on the lives of the 
various assets, they had found that to b» the right figure, besides the 
ordinary amount set aside for renewals. He thought the 6 per cent. 
table should be adopted in fixing the purchase price. and that 163 years 
purchase was fair, considering all the contingencies attached to tramway 
undertakings. The fares at Coventry were high compared with many 
other towns. If he were a purchaser he would certainly take into соп- 
sideration that the fares might be brought down by requisition of rate- 
payers or by other means. He did not think tramways at Coventry 
would suffer from motor omnibus com petition, although he admitted that 
such competition might enter into his consideration if he were а pur- 
chaser Не found wages to motormen and conductors lower at Coventry 
than in any of the towns on his lisi. An increase of even one half penny at 
Coveniry would bring up the wages bill at Coventry to over £800. por 
annum. He had taken these contingencies inio account in coming to his 
valuaion of £168,582. He agreed that ihe Coventry tramway was in à 
good condition. 

"Ве Corporation's ease was concluded yesterday, and. after speeches 
by counsel, the arbitrator intimated that he would reserve his award. 


panne e 


City of London Electric Lighting Co. v, E. W. Rudd (Ltd.) 


On Wednesday this action was heard by Mr. Justice Bankes, and was 
brought to recover damages for injuries done to two of plaintiff com- 
pany's electric light standards through a collision with them by one of the 
defendant's motor lorries. There was no dispute as to the circumstances 
under which the collisions in question took place, and his lordship, having 
heard the evidence, gave judgment for plaintiffs for £50, with costs. 


Lord Avebury v. National Telephone Со.—Мт. Justice Joyce 
has fixed Feb. 27 for the hearing of the action brought by Lords Avebury 
and Wolverhampton against the National Telephone Со. to determine 
whether the debentures are redeemable at par or whether the holders are 
entitled to their principal and interest plus a premium of 3 per cent. 


Reorganisation & Control Synd. (Ltd.)—On the petition of Mr. 
Е.А. Fraser, Mr. Justice Neville made an order on Tuesday for the com- 
pulsory winding-up of this syndicate, which was formed to take over the 
affairs of the Electrobus Co. 


— ci 


PATENT RECORD. 
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SPECIFICATIONS PUBLISHED. 


T he following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. Мемвовм, ELLIS & PRYOR, Chartered Patent Agents, 70 and 72, 
Chancery-lane, London, W.C. 

1911 SPECIFICATIONS. 
46 Oci_vy-WEBB. BROOKER & REINECKE, Controlling mechanism of alternating: 
current arc lamps. 

239 MERSHON, Insulating devices and method of making thesame. (4.1/10) 

452 SEAL. Electric generating systems of vehicles, particularly for lighting up 

motor cars. 

473 Heit. Galvanic batteries. (14 3 10. Addition to 207.11.) 

994 Е Ltp., BREEZE & MACDONALD. Electric motors and pumps connected 

ereto. 

672 Stopie. Electric motor-reversing switches. 

711 В.Т.-Н. Со. (С.Е. Co, U.S.) Electric transformers. 

1,302 Dickinson. Boxes for use with electric cables, telegraph, telephones and the like, 
applicable also for other purposes. (Cognate application No. 5,745.11.) 

1,699 Brooks & Reap. Wall box with adjustable cover for containing electrical 
switches and plugs and the like. 

1.942 ALLGEMEINE ELEKTRICITATS GES. Polyphase alternating-current dynamo- 
electric machines of the commutator type. (26 1,10) 

3,745 CoorER. Resistancss for electrical heating and cooking apparatus and other 
purposes. 

4.618 KEsSeLrinc. Circuit connections for electric current distribution with auto- 
transformers. ; 

6.460 Evans. Manufacture of metal tube. particularly of us? as an electrical conduit. 

7.344 MITCHELL. Electric lighting arrangements tor billiard tables, shops and the like. 
11.228 Менме. Electric time switches. 

11,436 James. | Ges. fur Verwertung technischer Patente.) Combustion bridee for arc 
light electrodes. 
12.369 Ritter. Electromagnetic ienition devic? for internal-combustion engines. 
13.341 СвлевЕ & LEHRB2CH. Switch for electric illuminating devices. 
13.705 к (FiRM OF). Construction of magn:to-electriz ignition mac: ines. 
14 110 Tucker. Electrical wall sockets апо the like. 
16,992 Duscunitz. Process and arrangement for forming an electrical arc. (29,7 10. 
According to this invention an arc is produced by highly heating or exploding 
between the live electrodes suitable substanc?s by means of a strong auxiliary current 
so that the substances emit finely divided particles. Thes particles shot out by the 
glow or explosion hit the electrodes. and so render the spac? between same highly 
conducting, and the arc is formed thereby, whereupon the auxiliary current is 
weakened or interrupted. 
17,869 Siemens Bros. Dynamo WORKS. (Siemens Schuckertwerke Ges.) Holders for 
electric lamps. 
20.031 SIEMENS-SCHUCKERTWERKE Ges. Methods of mounting overhead wires for 
electric railways and the like. (8/9, 10.) 
20.898 GraHAM. Telephonic apparatus. 
22.397 Stemens Bros. & C^. & PETITHORY. Construction of jack strips for telephone 
switchboards or the like. 
23.183 Meyer. Electro comb. 
23.830 Katz. Electric water heaters. 
25,586 и Regulating device for polyphase current arc lamps. 
AMA.) 


APPLICATIONS FOR PATENTS. 


Nora. —Т№ undermentioned Applications (except those marked t) are not Open to 
public inspection until after acceptance of al ey Speci fications. T hose marked * ave 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicatori 
of inventions, When complete Specification accompanies application, an asterisk is 

Dec>mber 29, 1911. 

29,290 Окмкор & PunpuE. Electric shade carrier. — 

29.291 B.T.-H. Со. (С.Е. Co.. U.S.) Electric measuring instruments. 

29.292 В.Т.-Н. Со. (С.Е. Co.. U.S.) Systems of ship propulsion. | 

29.300 SHEPHERD & МсКЕСНМЕ. Communication means on railway trains. 

29,309 EpMunpsons ELECTRICITY CORPORATION & HIGHFIELD & Grirvper. Portable 
electric lamps. | 

29.316 CALLENDER'S CABLE & CONSTRUCTION Со. & Warp. Electric hand-lamps. 

29,318 CLARK. (Compagnie Internationale des Accumulat?urs Vedeka, France) Se- 
condary or storage batteries. 

29.322 BENNETT. Combined elcctric floor lamr and table lamp. 


Decomber 30. 1911. | 
29.327 SmitH. Connecting electrical accumulators for charging and use. 
29334 Dickie. Electric safety lamps. E | 
29.354 HaiLwooD. Portable electric hand-lamps. (Addition to 436,11.) 
January 1. 1912. 
20 Mason. Battery lamp for miners and the like. 
28 Fry. Primary batteries. 
30 Вил. Electrical switches and fuses combined. 
32 TavioR. Charging and discharging electric accumulators or secondary batteries. 
(Addition to 20.906. 10.) 
38 ЗАКА. Electrical terminal devices. (7.4 11.9% 
7| BARTLEY. Storage battery lamps. 
78 ЅгАККЕЅ. Portable unspillable electric battery lamps for use in mines, ships and 
like placss. 
81 Wuitinc. Joint for the metallic coverings of insulated electric wires. 
#5 Marconi & FRANKLIN. Wireless telegraph receivers. 
88 BaTLey & Bein. Electric switches and circuits.* 
January 2, 1912. 
Branson & Bowpen. Memorandum and like appliances for use in connection 
with telephones and other purposes. 
129 Dean. Electric safety-lamps. 
138 Roose & Finlay. Field-cable drum and carrying-gear. 
14] SHANKs & SHANKS. Heating elements for electric radiators and for other purposes. 
143 Partincton. Automatic sienalliug on electric tramways. 
160 HutTcHINSON & FRED WILKINS & Bro. Controlling-devic? for electric circuits. 
161 Hutcuinson & FRED WILKINS & Bro. IWluminated indicating devic? or sign. 
161 МелуЕ & CALLENDER'S CABLE AND ConstrucTION Co. Mechanical connectors for 
electric cables. 
181 Lisgv. Eledtric batteries. 
183 Hewitt. Vapour-electricapparatus. (3 l| 11.М.5.)* 
190 STRACHAN & STRACHAN & HENSHAW. Electrically operated telphers and tracks 
therefor. 
192 Soc.p ELECTRICITE " NiuwELIOR." System of alternating magnetic flux. (Addi- 
tion to 22.053,11. 8 6.11, Егапсе.)* 
193 В.Т.-Н. Со. (С.Е. Co., U.S.) Electric indicating-instruments. 
January 3, 1912. 
249 HALL. Re TUE and recording mechanism for electric meters or the like. 
(3111, U.S)? 
285 B.T.-H. Со. (С.Е. Co., U.S) Electric connecting-plugs. 
January 4. 1912. 
290 Taylor. Automatic instantaneous switches for alternating and direct-current 
circuits. (Addition to 7.141. 10.! 
312 KORTING & MATHIESEN AKT.-GES. Arc lamps. (17/10.11. Germany.)* 
315 Dorman, SMITH & Bass. Fusible cut-outs.* 
330 ScHuLTz. Oil-immersed electrical switches and circuit-breakers. 
334.335 Evans. Telephone arpliances. 
341 Leitner. Construction of secondary batteriss. 
346 FEssENDEN. Adjustable inductance coils. (Divided application on 2,617; 11, 
1/2/10,22 10. U.S.)* 
374 Тлугок. Methods of obtaining continuous currents from alternating-current 
circuit. Addition to 20,867 29.) 


January 5. 1912. | А 

378 Wirges. Adapter for converting ordinary socket elcctric conduit fittings into 
grip continuity electric conduit fittings. 

387 TowNSHEND. Electric heating e'ements. 

392 WHALLEY. Electric lighting switch-lock. 

399 Siemens Bros. & Со. (Siemens & Halske Akt.-Ges.. Germany.) Apparatus for 
indicating speeds at a distanc>. xs 

410 BUE Electrical Connecting-apparatux operated from д distance.(10 1.11 

weden.)* 

412 Scc. INDUSTRIBLLE DE TELEPHONES. Transmission of signals upon power trans- 
mission and lichting mains. (5 LIL Franc?.)* 

416 Brown. Telephone recziver holder. 

430 STRACHAN & STRACHAN & HENSHAW. Operation of the switch23 of telpher tracks. 

459 B.T.-H. Co. (G.E. Co., U.S.) El:ctric switches. 


493 JacouEs & Кемуом. Brakes for tramcars and the like. 
523 Serton-Jones. (American Automotonecr Co., U.S.) Electric controller regu- 


lators.* 
January 6, 1912. | 
528 Siemens Bros. & Со. (Siemens ё Halske Akt.-Ges., Gernamy.) Circuit arranger 
ments for connecting a trunk-line telephone exchange with the subscribers of a 


local automatic exchange.” | 
535 ВТ-Н. Со. (С.Е. Co. US.) Terminals such às contacts and electrodes 1n 
electrical apparatus. 


UD MSIE DON 


Electricity for Farmers.—When it became known that the 
Petersburg Electric Light Со. (U.5.A.) were building a 16,500- 
volt transmission line to Greenview and Mason City а number 
of prominent farmers along the route served notice on the com- 
pany that if they could have the privilege of taking service at 
the town rates the right-of-wav for the proposed line would be 
furnished free of cost. Arrangements were therefore made to 
instal step-down transformer sub-stations along the hne, re- 
ducing the pressure to 2.400 volts for distribution to the farms. 
These single-phase high-tension transformers are mounted т 
small houses built on 25-ft. poles, and are protected only by 
fuses. Thus far only two such sub-stations have been erected, 
one feeding a 2-mile 2,300-volt line supplying four farmers, an 
one a 2-mile line with two consumers on it. | 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Aylesbury.—4A deputation from the Council, who are considering 
the question of electricity supply, recently visited Chichester for the 
purpose of inspecting the electricity works of the Chichester Electric 


Light & Power Со. 

Bantry (Co. Cork).—A supply of clectricity is now available in this 
town. The formal inauguration of the public lighting took place last 
week. The owner of the electricity works is Mr. P. Nugent. 

Baronetcy for Mr. Henniker Heaton.— Mr. John Henniker Heaton, 
who was М.Р. for Canterbury from 1885 to 1910, has been 
made a baronet of the United Kingdom. Mr. Henniker Heaton is, 
amongst other things, the author of the suggested Id. a word inter- 
national telegrams, 

Birmingham.—On Tuesday the Tramways Committee will recom- 
mend the Council to authorise the construction of new tramway lines 
in the Handsworth area, at an estimated cost of £32,800. 

Additional loops are to be constructed in the Pershore-road route at 


a cost of £5,900, 

То сор? with the increased traffic the committee recently purchased 
40 new cars, and they have advertised for 50 additional cars, at a total 
cost of £72. 700. 

Toe length of single track of tramway route on April 1 last was 56 miles 
67 chains, and on Jan. 1, 1912, 101 miles, and the number of cars increased 
from 300 to 465. "here. has also. been added six new сат depo's and 
two generating stations, while the number of additional men engaged 
since April I hist has been about 729. In view of the additional work 
upon the engineering staff, and in recognition of the efficient. manner in 


which their duties are performed, the committee recommend the following 


Increases of salary: Mr. С. Е. М. Bill (permanent мау engineer), from 
£300 to £350 per annum: Mr. В. H. Dickinson (rolling stock superin- 
tendent), from £300 to £350 per annum: Mr. А. С, Baker (electrical 
engineer), from £200 to £250 per annum. 

Blackburn.— For the nine months ended Dec. 31 there was a net 
profit of £2,452 compared with £1,030 for the corresponding period in 


1910. The net receipts were £50,012, of which £47.943 was traflic 
revenue. 8,807.57; passengers were carried. 

Bristol.—On Tuesday the Council were recommended by the Elec- 
trical Committee to increase the salary of the city electrical engineer 
and manager (Mr. H. Faraday Proctor) from £800 to £850 per annum. 
but an amendment referring the matter back was carried by а small 
majorit y. 

Coventry.—At the meeting of the City Council on Tuesday the 
Electric Light Committee recommended certain extensions of the 
plant at the electricity works at a cost of £16,514. The chairman of 
tlie Committee (Mr. Pridmore). in moving the adoption of the report. 
spoke very hopefully of the future of the undertaking, particularly 
as they were about to acquire in relation the tramways undertaking, 
and there was also a large increase in the demand for power Бу local 


manufactures. It was proposed to pay the cost of the extensions 


out of revenue. 

The proposal was approved. 

Goole.—' The Rural Council will oppose an application for а pro- 
visional order in order to obtain better terms as to the purchase of the 


undertaking. 
Horsham.—The Council have increased the salary of the elec- 


trical engineer (Mr. J. B. Morgan) from £250 to £275. 

Huddersfield.— For the nine months ended Dec. 30 the gross 
profit on the tramways was £35.942, against £31,906 for the corre- 
sponding period of the previous year. 

Interest absorbed £9.912. redemption of debt £7,554, and deprecintion 
(3 per cent.) £9,285, leaving a net surplus of $9, 191, against 24.772. The 
Tramways Cammiitee are in favour of an application to Parliament for 
the running of trackless trams to outlying districts not served by the 


present system. 
Hull.—The estimates of the city electrical engineer (Mr. H. Bell) 


for the year ending March 31, 1913, have been approved by the Elec- 
tricity Committee. 

Тһе estimated expenditure is £68,934, against £61,558 last year; fuel 
cost is £12,015 (against £9,444); interest is £12,661, and contribution to 
sinking fund £14,161; £2,000 is set aside for mains, special renewal ac- 


Pe 


count, and £1.000 for dynamos special renewal account. Income is esti- 


mated at £69,088 (against £63,421), leaving balance £1,054 (against 
£1,863). By sale of electricity per meter the amount of income is esti- 
mated at £65,110. 

The poll of ratepayers on the Corporation Bill, which included clauses 
for the construction of additional tramways, has resulted in a large 
majority against the promotion of the Bill. 

Ilford.—4 flat rate of 3d. per unit is to be charged for eurrent to 


hospitals in the district. 

London County Council.—On Tuesday sanction was given to a loan 
of £4.500 to Battersea for electricity supply. 

Contracts for Tramway Parts — The General Purposes Committee re- 
ported on the question of the conditions of contract for the supply of 
tramway parts, &e.. and stated that it had been decided to substitute for 
the present clauses relating to the quantity of goods taken. and to the 
purchase of materials from other firms the clauses prepared under the 
direction of the Stores and Contracts Committee. Taney also recom- 
mended that a modification of the arbritration clause be made. 

Tramway Hails.—'l'he adjourned report of the Highways Committee 
recommending ex penditure of sums of £30,000 and £13.500 for tramway 


Agreed. 


rails was carried. 

New Trams.—A further adjourned report to approve of capital expen- 
diture of £5.150 for laying a tramway in a new street bet ween Southgate- 
road and New North-road was also carried. 

New Powers.—According to the Highways Committee there are still a 
few small portions of tramway in the county which the Council have not 
power to work after purchase, and accordingly it was recommended that 
Parliamentary powers be sought to enable the Council to work all tram- 
ways which it has so acquired or may acquire in the county. Agreed. 

Tramway Сбитя.— И was reported that during 1911. 139 claims on the 
Council in respect of damage alleged to have been sustained in connection 
with the working of the tramways were brought into Court, of which 91 
were won by the Council and 48 lost. During the same period the Council 
brought 25 actions, of which only four resulted unfavourably. 

Tramway Through Китз.— Мг. Holmes asked the Chairman of the 
Highways Committee whether his committee were proposing to recom- 
mend that authority be sought in the 1912 session to enable the Council 
to enter into through booking arrangements with omnibus companies, 
whether the Commiitee anticipated that if such arrangements were 
arrived at the opposition to the Council's tramways on ceriain routes 
would be modified or withdrawn, and whether the Council would be re- 
quired in return to abstain from applying for tramway rights in certain 
streets or neighbourhoods. 

Ме. Hall, in reply, said the matter was under consideration, but no 
decision had been arrived at. He added that he was unaware of any 
mem her or officer being approached or having been approached by the 
new combine. 

System of Tendcring.—The Stores and Contracts Committee recommend 
the revision of the system of tendering for stores. Hitherto the usual 
practice has been for tenders to be open to public competition. The Com- 
mittee think it unnecessary to advertise specially in each case, and that 
better results would be secured by inviting tenders from selected firms. 


L.C.C. Science Scholarships. Тһе London County Council is pre- 
pared to award the following scholarships and exhibitions in 1912 :— 

Not more than 15 scholarships in science and technology consisting of 
free education in day classes at recognised polytechnics, technical insti- 
tutes, or institutions of university rank. together with (in сазея where the 
Council thinks fit) maintenance grants to be fixed after consideration of 
the circumstances of each candidate, but not to exceed £50 a year т any 
case. The scholarships will be tenable for two vears, with a possible exten- 
sion for a third year, and will be open to persons engaged in industrial pur- 
suits who have attended classes at polytechnics, technical institutes, or at 
colleges of university rank. The intention in establishing these awards is 
to provide a means whereby intelligent artisans who have already taken 
up а skilled trade as their life's work, and who are prepared to devote 
themselves to study for a certain period with a view to their advancement 
in that trade, may be given facilities for relinquishing their occupation for 
two years or more in order to follow а course or courses of advanced 
scientific instruction. ) 

Not more than 180 evening exhibitions in science and technology, to be 
open to persons engaged in or intending to engage in industry. each exhi- 
bition to consist of payment of tuition fees together with a grant of £3 a 
year, and tenable for two years with a possible extension for a third year. 

Particulars of conditions, application forms, &c., from the education 
officer (Mr. R. Blair), Victoria Embankment, W.C. 

Patent Amendment.—Messrs. С. А. Vandervell & A. H. Midgley. 
Warple Way, Acton Vale, Middlesex, seck to amend Specification No. 
25,588/1910, entitled “ Improvements in and relating to ee 

| ating dynamo electric machines. Particulars of the propose 
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amendment are given in the '* Illustrated Official Journal (Patents) 
of June 24, and notices of opposition must be lodged at the Patent 
Office. 25. Southampton-buildings, London, W.C., within one calendar 
month from that date. 


> 


9 


- 


Presentation.— The staff of the Erith electricity works have pre- 
sented a gold albert and an engineer's slide rule to Мг. F. H. Edwards, 
chief assistant enginecr, on his departure for Hayle. _ 


Rail-less Traction.— The poll of the Brighton ratepayers on the 
Corporation Bill for powers to adopt trackless trolley cars resulted as 
follows: In favour, 5,576 ; against. 2.316 ; majority in favour. of 
Bill. 3.260. | 

The poll of the Hove ratepayers on the municipal rail-less 
trolley Bill has resulted in è large majority for the Bill. 

The ratepayers have approved Ramsbottom Urban Council's Bill 
for powers for the construction of rail-less trolley routes. 

Middlesex County Council have adopted а recommendation of the 
Tramways Committee to take steps to secure the insertion of a cle use 
in the Southall, Hounslow and Twickenham Rail-less Traction Bill. 
providing for the County Council to become the purchasing authority 
within a given period. Heston and Isleworth Council have agreed to 
supply current for power purposes to the promoters of the Bill on the 
following terms :—-20,000 to 25,000 units рег quarter. Id. per unit ; 
30.000 to 40.000, 95d. ; 40.000 to 50.000. 0:904. ; over 50.000 units, 
0*85d. E" 

At a meeting of the Edinburgh & District Tramways Co. last week 
the chairman (Mr. B. Hall Blyth) said Edinburgh Council were pro- 
posing to introduce a system of rail-less traction in Edinburgh. and 
had consulted the company on the subject. "The directora had said 
that their policy was to encourage any kind of tramway that was not 
going to be in competition with the company's system. The directors 
had offered to allow their manager (Mr. Shepherd) to manage the rail- 
less system without charge. They believed that the rail-less tram- 
ways would be feeders for their own tramways. 

- Exeter Tramways Committee are to consider the question of adopt- 
ing the rail-less system of cars for the outlying portions of the city. 


Railway Station Lighting. —Some time ago the Great North of Scot- 
land Railway Co. decided to adopt electric lighting at Kittybrewster 
and the Deeside Suburban Stations. 

Jn? wiring contract was entrusced to Messrs. Clind Hamilton (Ltd.) 
and eurreni is taken from Aberdeen Corporation's mains. Tne light has 
been turned on at Kitiybrewsier, the improvement being very marked, 
and ai Culier and Culis the work is nearing completion, ‘ihe wiring work 
at Milltimber, Bieldside, West Culis, Ри ае and Ruthrieston Siations 
is also being pushed forward rapidly, and it is expecced ihat electric hight- 
ing will he in operation at all these stations in a short time. 


Speed of Tramcars.—-The Metropolitan Electric Tramways Co. 
(Ltd.) is applying to the Board of Trade for sanction to increase the 
maximum speed authorised on the Harrow-road route from 12 to 16 
miles per hour. 


Taunton.—.n unopposed inquiry was held on Tuesday into the 
application of the Council for permission to borrow £2,500 for exten- 
sions of the electricity underte king. 


Teignmouth.—Owing to their limited borrowing powers the Council 
have decided to take no action in the matter of supplying electricity 
in the district. 


Tintagel (Cornwallj.— At a recent public mecting a resolution in 
favour of an electricity supply scheme, prepared by Measrs. J. & W. 
Purves, was adopted unanimously, and a committee was appointed to 
forward the project for the formation of a local compeny to carry out 
the scheme. 


Walthamstow.— The Council are recommended toapply to the L.G. 
Board for permission to borrow £22,624 for additional plant at the 
generating station, mains, extensions, &c. 


Wireless Telegraph Notes.— The wireless station on the Marconi 
system at Aranjuez (not far from Madrid) was inaugurated on 
Jan. 27, in the presence of the King and Queen of Spain, the British 
Ambassador, members of the Spanish Government and other distin- 
guished persons, Successful communication was conducted with 
Poldhu and Italian and other stations. : ; 

- We are authorised to announce that the statenent in the Presa 
that a contract. had been concluded between the British Post Office 
and Marconi’s Wireless Telegraph Co. for the erection of wireless tele- 
graph stations is inaccurate. | Negotiations are proceeding between 
the. parties in regard to an Imperial wireless system, including 
the establi-hment of stations on the north-east coast of Africa and 
various other places so that continuous communication can be kept 
up with all the Colonies, but nothing definite has yet bean decided, 


Dinners.— The sixth annual dinner of the employés of the Black- 
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pool, St. Anne's & Lythem Tramways Co. took place on Jan. 24 at 
Blackpool. 

Tae general manager (Mr. H. W. Laing) presided. and Mr. С. E. Riding, 
secretary, Was also present. Mr. Laing mentioned thai receipts during 
th: past year had been higher thin any previous year and current con- 
sumption per mile was the lowest in the couniry.. During the past 12 
months not one man had been diseharg:d. though several men had left 
to obtain positions of greater responsibility. | 

The eighth annual dinner of the staff of the Tunbridge Wells Cor- 
poration electricity works took place on the 24th ult., the] borough 
electrical engineer (Mr. J. W. Beauchamp) presiding. and among those 
present were Mr. Horace Boot (the consulting engineer), Ald. 
Carpenter, Coun. Dennis. Mr. J. Bemrose (chief assistant engineer), &c. 

Replying to the toast of * Yne Staff and Employes,” Mr. Beauchamp 
said they all had hid а very busy year, and he thougat the number of new 
consumers and extensions would consiiiute a record. He thanked every 
member of the staff for the year’s hard work. Не hoped that during the 
coming year they would be able to find a good deal of work for casual 
labour in extending the mains. He was glad to sce зо many of the con- 
tractors with them. 

Whist.—Members of the Electrical Installations (Ltd.) Athletic 
Club and their friends (nearly 200 in all) participated in a whist 
drive at ‘‘ The Horns," Kennington, London. on Saturday. Mr. 
Stanley C. Russ (president of the club) presented the valuable 
prizes offered by members of the company's staff. 


COLONIAL AND FOREIGN NOTES. 


Argentina.—' The Direccion General de Arquitectura (Buenos 
Ayres) was recently authorised to invite tenders for lighting and 
power electric installations in the District Colonial Asylums Oliva 
(Cordoba Province) and Retardados ел Torres (Buenos Ayres Pro- 
vince) The cost is езт ед at £21.00), 

Таз Goverament of the Province of Bueaos Aires has forwarded to the 
Legislature an ad referendum contrici. «іле wich Mr. Р. С. Ferreyra, 
for an electricity generating stidien in Lai Plata for publie and privat? 
lighting, including the supply of 109 are lampa in La Plata, tài? Govern- 
ment paving 37:55 gold and 87:85 piper рег monih, the concessionaire 
to instal 500 more at the same price when required. Charges for privat? 
lighting and power to be the same as those charged by the River Plat? 
Electricity Со. In the centre ofthe city all mains are to be hid under- 
ground, 

The Compania Italo-Argentina de Electricidad has been formed with 
$5,000,000 (paper) capital by Messrs. Franco Той, Pirelli & Сэ. and 
other firms for acquiring electricity stations in the Province of Buenos 
Ayres and in other parts of the R publie. Mr. Juan Carosio is president of 
the company. 

Rosario Municipality have had specifications propired for about 120 
miles of new electric tramways. Tenders are to b? invited, and a con- 
cession will be granted. 

Work has commenced on tho fonndations for the power house (at 
Ruenos Ayres) of the Central Argentine Railway in connection with the 
electrification of its suburban lines. 

The * Review of the River Plate " states that the Government have 
arranged that the watera of all rivera which may b» of service in the elec- 
trification of the State railways are to be reserved for that purpose. 

Australasia.— The * Australian Mining Standard " says the rate- 
payers have approved of a proposal by the Municipal Council to 
borrow £6,000 for suction gas-driven plant, cables, &c., for elec- 
tricity supply in Wairoa (N.Z.). | 

The New South Wales Legislative Assembly recently pissed the prn- 
cipal estimates for publie works, including the following amounts for 
tramways: Additions to lines. workshops and buildings, duplication af 
lines, &c., £150,000 ; rolling stock and equipment of new lines. £145,000 ; 
instalment of cost of addditional power house, £130.000 ; tramway con- 
struction generally, £55.060. : 

Tne call for tenders for five 5.000 kw. turbo-alt»raators for the N.S.W. 
Government'a Sydney irimways undertaking resulted in the receipt 
of tenders from the leading British, American and Continental manu- 
facturers, and the Chief Commissioner of ВаЙмауз has decided to order 
three 7.000 kw. and one of 5.000 kw. Willans- Dick, Kerr turbo seis, and 
оле 5,000 kw. General Klectrie set. Mne total value of the order will 
exceed £100,000. The three 7.000 kw. Dick, Kerr sets will. be installed 
at the new power hous? ac Whit> Bay and the other ews sets at the Ultimo 
power house. Ta» Willans- Dick, Kerr 5.000 kw. set will b» а duplicate 
of the set recently puc into opzration in the Ultimo power house. Two 
Willans-Dick, Kerr 5.000 kw. alieraators just. put into service at Sydney 
municipal power house and another is on order, and when this order 15 
completed 51.000 kw. of turbo-generators of this make will have been 
installed in Sydney. The new turbines for the Government will be of 
the disc and drum typ», and will run at 750 revs. per min. - The alter- 
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natora will have direct-coupled exciters and will generate three-phase 
current at 6,600 volts 25 cycles; The General Electric set comprises 
a Curtis turbo-alternator, running at 1.500 revs. per min., and will be 
fitted with a condenser supplied by W. H. Allen, Son & Со. The General 
Electric Co. is also installing seven 1.000 kw. rotary converters. 

Lismore (N.S.W.) Electric Supply Co. has been registered with a capital 
of £10,000. Lismore 18 at the head of the Richmond River, about 520 
miles north of Svdney, and the municipality own the local gas works. 

The New South Wales Parliament haa carried. resolutions involving a 
&cheme for relieving the congestion of traffic at Circular Quay. and between 
Svdney and North Sydney, and the question has been referred to the 
Public Works Committee. Included in the scheme is a proposal to con- 
struct a subway (at a cost of £1,333,000) from Circular Quay to Fort 
Macquarie, and а bridge (of over one mile) to Miloon's poin of suflictent, 
width for two tramway tracks, at a cost of £1.592,000. 

Goulburn (N.N. W.) Council recently proposed to instal electric lighting 
plant and refuse destructor plant, and a special meeting of the council 
council was held to consider the flotation of a loan of £14,000. The 
Publie Works Department decided that there would have to be a special 
Joan for the destructor, special garbage rates, and separate accounts, 
which the Council found would cost £200 per annum for eletrical work. 
The destructor project has, therefore, Feen abandoned, but the electric 
light undertaking is to b» proceeded with, and £13.000 is to be borrowed 
at 4} per cent. 

The electricity supply of Footscray (the first suburban municipality 
around Melbourne to undertake an electric lighting scheme under its own 
management) was Inangurated on Dec. 16 last by the Mayor, Current 
is taken in bulk from Melbourne Council at 4.000 velts, and conveyed by 
the local council's underground cable. to Yarraville. The erection of 
poles, street lamps and distributing plant has eost. Footscray Council 
£7.500. The charge for lighting is bd. and for power 2d. per unit. 

Having the option of taking over the electric supply undertaking of 
the Nhill Electrie Light Co.. the Lowan (Victoria) Shire Council obtained 
an estimate of the value of the works (£2.400) ard. decided to offer 
£2.000. 

Bulli (N.S.W.) Shire Council lately decided t» accept the terms of 
the Bellambi Coal Co. for the supply of current for the clecirie lighting of 
about SO chains of road. 

At Wollongong (N.S.W.) a syndicate is ereeting electrie generating 
plant. and has offered to light the principal block of buildings in the town, 
but permission has not becn obtained from the Council to erect wires over 
the streeís. 

In the Victorian. Legislaiive. Assembly on Dec. 14 а further sum of 
£1,850 was authorised as the maximum expenditure in connection with 
the Metropolitan Vraftic Commission, making the total expenditure on the 
commission £2,500, | | 

Coburg (Victoria) Council recently received а report from Мг. Murray 
Pullar, municipal surveyor, with reference to ihe proposed cleetrifieation of 
the Coburg trum track. Tne report ex pressed ih» opinion that the line could 
not be profiiably utilised in its present state, or with the present. rails, 
for running electric cara. Neither this line nor the Melbourne Tramway 
Co.'s lines would be capable of carrying cars of the size and weight neces- 
sary for probable through traffic from the city. The width between the 
two tracks of rails is only 4 ft. 5 in. and this would only allow a clearance 
of 9 in. between two clectrie сага. The ordinary clearance is 5 ft. 6 in. 
ог more. Tne report was referred to the Tramway Committee. 


’ Canada.— Terms have now been arranged for amalgamating the 
Montreal Tramways Co. and the Canadian Light & Power Со, It is 
proposed to form a new company (the Montreal Tramways & Power 
Co.) with a capital of $20,000,000 for controlling the common stock 
of the two companies, 

— The Eastern Canada Power Co. has prepared а scheme for damming the 
St. Lawrence above the Coteau and Cedar Rapids. И is proposed to 
obviate interference in navigation by the installation of 86 ft. hydraulic 
locks. The dam will cost. £5,000,000 and. will develop. 1,000,000 н.р. 
within 25 miles of Montreal. 


Chili.—The Cia Electrica de los Andes have obtained a concession 
for the erection of clectricity works for supplying electric light and 
power in towns, villages, &e., in the departments of San Felipe and 
Los Andes. 

A decree has been issued grrantin:: to Doa Pablo Fritz à concession for 
the provision of electricity supply in the town of Pitrufquen. 

А concession has been granied to Don Felipe Gonzilez for the electric 


Поппе of the cown of Gorbea. 
Nenores P. Zanaria and С. Matte have obtained a concession for the 


construction of telegraph and telephone lines. between Santiago and 
Valparaiso via Curacavi. 


Japan.—The British Vice-Consul at Osaka states that the Osaka 
Denki Seizo Kabushiki Kaisha (Osaka Electrical Machinery Mfg. Co.) 
has recently been formed to minufacture dynamos end other elec- 
trical machinery. The authorised capital is 1,000,000 ven. (about 
£102,009), of which it is proposed to call up one-fourth at once. It is 
stated that the demand for electrical machinery is а constantly in- 
creasing one. but considerable progress has been made in the manu- 
facture of electrical machinery in Japan, and native manufacturers 


have the advantage of considerable tariff protection. 
A Japanese official announcement contains the following particulars of 


the electricity supply works in Ja pan, and the capital invesied therein at 


the end of 1910: 186 electric light and power. companies (£13,044 


menced to re-Jay the track with 94 1b. rails. 
gera in 1910 were 6.316.191 ven (£644,778). compared with 5.072.830 ven 
(£609,727) т 1999 ; average revenue per day during the current vear has 
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15 electric railway companies (£1,523.849) : 25 electric railway and power 


- 


companies (£10,142,309) ; 697 private installations, and 93 Government 
installations (no capital stated). 


The plants of the above companies have а total capacity of 
72,205 kw., and in addition 168 companies have obtained sanction to 


ange 


generate a further 381,232 kw. 


- In a series of articles on Japan in the * Financial News" it 


is stated that the assets of the Osaka municipal tramway undertaking 
in the balance sheet at December, 1910, were 
(£1.228,896). | 


2.038.161. ven 


The length of lines on Апи. 1 last was 16.8 miles, with 60 bogie ears (for 


62 persons each), 200 four-wheeled cars (for 42 persons each), and five 


sprinkling cars. 
extensions are in progress 


The capacity of the power station is 3,000 kw.. but 


With regard to Tokyo it is stated thoi the surface car lines had, pr^vious 


to August. 1911, been owned and controlled by the Tokyo Railway Co., 


but in August, 1911, the Municipality established an Electrical Bureau, 


consisting of a railway department and a light deprriment (to take over 
the control of the surface lines) The length of track of the city surface 
lines 18 about. 125 miles, but the Municipal Electrical Bureau will construct 


110 miles of new line during the next four years. Yne Bureau has com- 
Gross receipts from Dissen- 


been 18.934 ven (£1.933), compared vith an average of 17.304 ven 


(£1.766) in 1910. The fares hive been lowered by the Council, and there 


has been an ex pansion of the electric ligat service with a reduction in the 


charges, 


Mexico.— A concession has been granted to Senor D. B. Gomez for 


the erection of a malt factory, to cost not less than £20,000, in the 
Republic, and permission has been granted for the imoortation, duty 
free, of machinery and cle:tric lighting material required for the 


factory. 


Milan.—-The Societa di Trazione has been formed by Brown. 
Boveri & Co. end the Société Generale des Chemins de Fer Econo- 


mique (of Brussels) for the clectricel equipment of tremweve in the 


Province of Milan. 
New Zealand Patent Law.--Mr. J. Owden O'Brien. Potent Agent. 


of Manchester, points ont that a Patents. Designs and Trade Mirks 


Act recently passed the New Zealand Legislature, and is to come into 


force on July 1 next. 
Tne Act hw been bised principally upon the British Patents Act, 
1907, and contains most of the provisions of that Act with the exception 


of that relaiing to the liability to revocation, should the subject matier 
of the patent be manufactured mainly abroad. 


Instead of thts provision, 


the provision of the Ausiralian Act, 1903, has bee embodied in the new 
law. ‘The position of patents, therefore, will be that at any time not Iss 
than four years from the date of the patent and not less than (wo years 
after the commencement of the Act, any person may petition fer an order 
declaring that the patenied article or process is noi manufactured or 
carried on in New Zealand to an adequate extent. An order may then 
be issued to take effect at once (or at a future date), and during the 
currency of the order the patent will not be infringed by the manufacture 
or carrying out of the process in New Zealand by others. Provision is 
made for the revocation of the order should its benefits not be availed of. 
‘he patentee will, therefore, retain full patent righis so far as the risht 
io import the patented article into New Zealand is concerned. Hitherto 
it has been possible to oppose the grant of a patent on any grounds, but 
the new Act limits the grounds of opposition to cert un spocitied objections 
corresponding with those allowed under the British Act of 1907. 


South Africa. —4t a meeting of Cape Town Council recently the 
Electric and Waterworks Committee reported that they had con- 
sidered the question of the extension of the electric lighting system of 
the city in order that arrangements might be made for the Council 
to tender for the electric lighting of certain of the southern 
suburbs, when the contract with the Cape Peninsula Lighting Co. 


expired, 

By arrangement with Wynberg Corporation the Company had the right 
to light that municipality and to supply private consumers until Sepi. 12, 
1912. when. Wynberg Council had the ryht to acquire the company's 
ligating mains by arbitration, but not the power station which was outside 
the Wynberg municipal area. In Claremont, Rondebosch and Mow bray 
the company hid a concession expiring on Dec. 31, 1912, wich ihe further 
r.£nt to supply eloctrieity for lighting for a further 20 years. Th? tender 
of the Kalk Bay and Muizenberg Municipality had been accepted for th* 
Wynberg lighting. but with regard to the supply of electricity for public 
and private purposes in Claremont, Rondebosch and Mowbray а tender 
vas put forward on behalf of Cape Town Council, it being understood th it. 
arrangements would be made for the acquisition of the electre ligating 
system in th» Municipalities in question of the Cape Peninsula Lighting Co. 
‘ine value of the assets of th» company appeared to be £112,426, and 
£60,000 was agreed upon as а provisional purchase price. хао exclusion 
of Wyn berg from the field of operations caused an immediate diminution 
of their trading rights by about one-third, and £46,500 was fixed ач tha. 
price; but- this amount would be considerably reduced “by th? amount. 
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which might be recovered from Wynberg Municipality in connection with 
the expropriation of the distribution system within that Municipality. 

The Committee had received an intimation on behalf of the joint 
Municipalities of Claremont, Rondebosch and Mowbray of the acceptance 
of the conditions included in the Council's tender, subject to certain pro- 
visions. The basis of the tender was virtually that private consumers 
within the municipal limits referred to should be placed on the same basis 
ав the consumers within the City of Cape Town. and in regard to street 
lighting, the quotation was on a similar basis to that of Woodstock and 
Green and Sea Point. . 

The Committee recommended the Council to approve the arrangements 
and authorise steps to be taken to give effect thereto, including the raising 
of loans to finance the proposals and to cover the provision of £16.000, the 
estimated cost of linking up the City system with the Suburban lighting 
system, 80 as to enable the Council to shut down the Claremont. power 
station. With regard to the proposal as between Wynberg and Kalk Bay 
and Muizenberg, for the supply of electrical energy to Wynberg, there was 
every possibility of arrangements being made for a general combination of 
the Municipalities on the southern side of the City, and th» inclusion of the 
area beyond Claremont, in a g»neral system of supply from the City power 
station would be to the mutualadvantage of the residents in the Peninsula. 

The report was adopted. 


Uruguay.— The “ Review of the River Plate " says the Uruguayan 
Government are reported to be taking active measures for placing the 
telephone wires underground and adopting an automatic exchange 
svstem. 

The Montevideo Electric Light Co.'s charges for current for power and 
heating as from Ist inst., are as follows :—Up to 1.000 units per month 
55 c. (gold); 1,000 to 2,000 units , 4 c.: 2,000 to 3,000 units, 3 c. ; and 
over 3,000 units, 2 c. 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES 
DIRECTORY AND HANDBOOK.—The r912 Edition 
of the !Big Blue Book is in active preparation. The 
price is 15s., post free; United Kingdom, 15s, gd. The 
volume will bring a great mass of very valuable 
statistical and technical data quite up to date, and the 
Directorial Division will be thoroughly revised and 
amplified up to within a few days of publication, in 
(mid-February). 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume. The Directory 
Division, which will be thoroughly accurate, has been 
completely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers' and 
Dealers’ purposes, The full set of valuable Statistical 
and Engineering Tables, &c., carefully revised and 
extended, wil be included in the 1912 Big Blue Book, 
making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 


MANCHESTER Tramways Committee invite tenders for genearl 
stores for the year ending March 31, 1913, including motorand con- 
troller parts, armature and field coils. resistances, lightning arresters, 
trolley poles, lamps, car-switches, bells. &c., telephones and testing 
instruments, insulating material, are lamp carbons. overhead equip- 
ment. trolley heads. wheel bushes and spindles, electrical signal spare 
parts, &c. : also cables (power and lighting). bell wire. tramway rail 
bonds. copper, brass, steel and iron wire. galvanised steel cable. &c. ; 
also timber, lubricants. oils. paints, plate glass. crucibles, rubber 
goloshes, workshop tools, sundry ironmongery, iron and steel bolts, 
screws, &c. Schedules with conditions of contract and forms of 
tender from the general manager. Мг. J. M. McElroy. 55. Piccadillv, 
Manchester. Tenders, addressed to the chairman of the Tramways 
. Committce. must b? in by 10 a.m. of Tuesday, Feb. 20. See also an 
advertisement. 


The Tramways Committee of MANCHESTER Corporation also invite 
tenders for the supply of (гаю заг type ampere-hour meters. Speci- 
fications and forms of tender from the general manager. Mr. J. M. 


McElroy, 55, Piccadilly, Manchester. Tenders to the Chairman of 
the Tramways Committee by 10 a.m. of Tuesday, Feb. 20. | 


. ВЕГРАЗТ Tramways and Electricity Committee invite tenders for 
12 months' supply of stores for the electricity department. including 
lubricator and gauge glasses, packings, oils, rubber goods. tools. incan- 
descent lamps, asbestos goods. solder, refined Trinidad bitumen. 
bitite strip, prepared tape and rubber tape for joints. joint-box com- 
pound, fuse wires, wood and stoneware troughing, c.i. street-box 
frames and covers, glazed stoneware conduits, c.i. pipes. lighting 
feeder and section pillars. arc lamp carbons, trolley wire, overhead 
line material and galvanised wire, &c., also v.b. insulated cable, elec- 
tricity meters, demand indicators. automatic time switches and house 
service cutouts. Forms of tender from the city electrical engineer, 
Мг. Т. W. Bloxam, East Bridge-strect, Belfast, and tenders to the 
town clerk, Mr. R. Meyer. by 10 a.m. of Monday, Feb. 19. See also 
an advertisement. 


The Tramways Committee of BELFast Corporation 5150 invite 
tenders for the supply of one automatic coal weighing machine and 
overhead electric equipment material, including poles. bases. collars, 
finials, w.-i. work, automatic track point controls, trolley wire. line 
material, &c. Tenders to town clerk, Mr. В. Meyer, by 10 a.m. of 
Monday, Feb. 12. 


BRISTOL Electrical Committee invite tenders for 12 months’ supply 
of arc lamps, joint and fuse boxes, a.c. meters and d.c. mercury-type 
ampere-hour meters. Copies of specification from the engincer and 
general manager. Мг. Н. Faraday Proctor. M.I.C. E.. M.I. E.E.. elec- 
tricity department, The Exchange. Corn-street. Bristol. to whom 
tenders are to be delivered by 10 a.m. of Tuesday. Feh. 20. See an 
advertisement. 


Вв!зтог, Docks Committee require tenders (by 10 a.m. Feb. 19) 
for supply of cables and switchboards, and are and incandescent 
electric lighting at Avonmouth Docks. Forms of tender from the 
Engineer. 


Tenders are invited by the Postmaster-General’s Dept. of the 
Commonweatlh of AUSTRALIA for the supply and delivery of testing 
instruments at Melbourne (by March 12) and of five miles of cables 
at Hobart (by Feb. 26). Tender, forms, &c.. may be obtained and 
patterns inspected at the Commonwealth office, 72. Victoria-street, 
London, S.W. See an advertisement. 


BERMONDSEY (London) Council require tenders by Feb. 19 for one 
year's supply of arc-lamp carbons and brushes, cable and jointing 
material, conduits. electricity meters, demand indicators and main 
fuses, meter boards, street frames and covers. joint boxes and oils. 
Forms of tender. &с., from the Town Clerk. 


BIRKENHEAD Corporation want tenders by 9 a.m. Feb. 13 for 
supply of c.c. electricity meters, house service fuse boxes, l.t. main 
cable, i,r.[lead-covered and armoured service cable. — Specifications, 
&c., from the Borough Electrical Engineer. 


LEEDS Corporation invite tenders for the supply of the whole or any 
portion of about 40,000 tons of steam coal (small slack, smudge 
or similar material) required for the electricity department during the 
year commencing April 30, 1913, and for various goods required by 
the department during the year. including iron and steel bars, angles, 
&c., copper, steel and iron castings, bolts, copper bars, strip. 
wire, tinners’ and ironmongers' sundries, oils, &c.. i.r. covered cibles, 
mains boxes and fittings, coal tar, pitch. jointing and insulating mate- 
rials, electric lamps,fittings and sundries, glass, timber,&e., Schedules. 
conditions of contract and forms of tender may be obtained from 
the manager of the electric lighting department. Mr. H. Dickinson. 
1, Whitehall-road, Leeds. Tenders to the town clerk. Мг. В. E. Fox, 
Town Hall, Leeds. by 10 a.m. of Wednesday. Feb. 21. 


Tenders are also invited by the electric lighting department of the 
City of Leens for the supply of 1.000 a.c. wattmeters, to be de- 
livered as required on or b2fore June 30. 1913. Tenders tothe town 
clerk. Mr. R. E. Fox, Town Hall, Leeds, by 10 a.m. Feb. 14. 


HarrFAX Corporation want tenders by Feb. 5 for year’s supply of 
lighting fittings, electrical accessories, v.r. cables and phosphor-bronze 
wire, v.b. cables, &c. Forms of tender from borough electrical 
engincer. 


Hauirax Corporation also wants tenders by Feb. 12 for 12 months’ 
supply of overhead line and insulating materials lighting fittings v.r., 
copper and phosphor bronze wires, oils. &c., for the tramways depart- 
ment. Forms of tender from the Tramways Engineer. 


BouRNEMOUTH Tramways Committee require tenders by noon, 
Feb. 13 for one years’ supply of insulating materials, electrical sun- 
dries, iron and steel, casting. ironmongery, paints, &с. Forms of 
tender, &c., from the General Manager. 
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BERMONDSEY (London) Council require tenders by Feb. 19 for one 
vear's supply of arc lamp carbons and brushes, cable and jointing 
material, conduits, meters, demand indicators, fuses, oils, meter 
boards, &c. Particulars from the Town Clerk. 


BLACKBURN Electricity & Tramways Committee want tenders (by 
noon, Feb. 12) for supply of insulating materials, house service fuso 
boxes, switches, motors, screwed tubing, castings, oils &c.. for one 
year. Specifications from the Borough Electrical Engineer. 


WaLLAsEY Corporation want tenders (by Feb. 12) for supply of 
a 500 kw. alternator and Diesel oil engine. Specification from Mr. 
J. A. Crowther, Electricity Works, Liscard, Wallasey. 


Скоүрох Corporation require tenders by 10 a.m. Feb. 19 for 12 
months’ supply of stores for their tramways department. Schedules, 
&c., from the Tramways Manager. 

BECKENHAM Council want tenders by 4 p.m. for supply of carbons, 
cutouts, house service boxes. oils, &c. Forms of tender from the 
Council Offices, 

Ровтзмостн Corporation require tenders by Feb. 7 for supply of 
Conradty carbons, castings, &с., and for excavating for cable laying. 
&c. Forms of tender from the Electric Lighting Station. Gunwharf- 
road, Portsmouth. 

StocKTON-ON-TEES Corporation want tenders by Feb. 14 for 12 
months' stores for the electricity department. Forms of tender from 
the Electrical Engineer. 

ХЕАТН Guardians want tenders by Feb. 27 for building and electric 
work at the Infirmary, Penrhiewtyn, Neath. Plans may be seen at 
the offices of Mr. J. C. Rees, Parade-chambers, Neath. 


Hornsey Council also want tenders, by 4 p.m. Feb. 7, for supply 
of electricity meters, cables, cable stores, &c. Forms of tender, &с., 
from the borough electrical engineer 

TUNBRIDGE WELLS Council require tenders by Feb. 10 for switch- 
gear. Specifications, &c., from the Borough Electrica! Engineer. 


Tenders are wanted by Feb. 6 for the extension of the electric 
lighting installation in RocHDALE municipal art gallery extension. 
Particulars from Mr. P. W. Hathaway, Town Hall, Rochdale. 


SHEFFIELD Health Committee require tenders by 5 p.m. Feb. 12 for 
two years' supply of electrical fittings. iron and steel. ironmongery. 
ќе. Forms of tender from the cleansing superintendent. 

The Midland Railway Northern Counties’ Committee, BELFAST, 
require tenders by Feb. 5 for 12 months' stores, including telegraph 
ironwork. wire, batteries. electric lamps. carbons, ironmongery, oils. 
&с. Forms of tender from the stores superintendent, York-road 
station, Belfast. 

The Deputy Postmaster-General. MELBOURNE. will receive tenders 
until 3 p.m., March 5. for supply of 120 miles rubber insulated cotton- 
covered tinned copper wire. Specification from the High Commis- 
d for the Australian Common wealth, 72, Victoria-street. London. 

WELLINGTON (New Zealand) City Council require tenders for supply 
of 40 miles h.d. vulcanised wire and 13 cwt. copper binding wire. 
Tenders to Messrs. Preece, Cardew & Snell, 8. Queen Anne’s-gate, 
London. S.W., by Feb. 21, or to the town clerk, Wellington. N.Z., by 
4 p.m. Feb. 22. 

Caaan (Italy) Municipality require tenders by Feb. 29 for the 
equipment of electricity supply works for lighting and traction. and 
for the construction and working of about two miles of glectric 
tramways, 


_ Tenders are invited (by noon Feb. 13.) for the supply of 50,000 
incandescent electric lamps and 1,350 opalescent arc lamp globes to 
the Cityof MELBOURNE. Copies of specification. &c., from the agents 
for the City Council, Messrs. McIlwraith, McEacharn, Proprietary 
(Ltd.), Billiter-square-buildings, London. E.C., to whom tenders are 
to be sent by noon of Tuesday, Feb. 13. 


The Conselho de Administraçao do Porto de Lisboa (LrsBoN) wi 
receive tenders (until March 2) for supply of 10 electric cranes. Speci- 
fications may be seen at the offices of the Administration. Deposit of 
£300 required (to be increased to 7 per cent. of the contract price by 
the accepted tenderer) Four of the cranes must lift 3,000 kilogs 
(nearly 3 tons) each, and remainder 1,500 kilogs (nearly 11 tons) each. 


Tenders are wanted by Feb. 20 for supply and erection of machi- 
nery and apparatus for the NAPLES hydro-electric power undertaking. 
The upset price is £49,209. Electrical energy is to be generated at 
Volturno Springs. The current to b2 transmitted to Naples is 
12,000 k.v.a., and the plant must b2 of double that capacity. Plans 
may be seen at the office of the Consiglio Generale dell. Ente Anto- 
nomo Volturno, 37, Piazza Municipio, Naples. 

The Public Works Department, Constantinople, require tenders 


by 2 p.m. Feb. 20 for a concession for the supply of electric light and 
power to the town of Араша. Water power is available. Deposit 
of £225 is required with each tender. Specification (in French) and 
a list of British commission agents in Constantinople may be seen 
at 73, Basinghall-street, London, E.C. 


TENDERS RECEIVED AND ACCEPTED. 


The following tenders were received for underground cables for the 
Farnham Gas & Electricity Co., to the specification of Messrs, Hand- 
cock & Dykes. 

W. T. Henleys Telegraph Works Co. (accep! 7)... £5,567 14 11 


5.655 16 7 


British Insulated & Helsby Cubles. „ление, 

Callender's Cablo & Construction Со. . 08 1 8 
We AN ДЕ Co osse ОТОО mM a836 7 0 
Siemens Bros. & Сэ........................... TN AUS 2.984 0 0 


New South Wales Government have placed ordera for three 
7,000 kw. and one 5.000 kw. Willans-Dick, Kerr turbo-generating 
sets, and for one 5,000 kw. Curtis turbine set, for the Sydney tramway 
power houses. 


Hammersmith (London) Council received the following tenders for 
supplying are lamps on the hire-purchase system :— 

British Westinghouse Mfg. Co. (accepted). (а) £225. 123. 6d., (^) £4. 1s. 
J. < H. Grevener. (a) price of 50 lamps, £198. 15s.. (b) price of additional 
lamps, £3. 193. 6d. ; Electrical Co.. (a) £205 and £241. 5s.. (b) £3. 15s. and 
£4. 103. ; Electrical Engineering & Equipment Co. (a) £217. 10s., (b) £4; 
General Electric Co. (a) £220. 12s. 6d., (5) £4; Maxim Lamp Works (а) 
£225. (b) £4. 5s. ; Electrical Co. (а) £225, (b) £4 3s..: Siemens Bros, 
Dynamo Works (а) £225. 12s. 6d., (5) £4.18 . : С. Braulik (a) £230, (b) 
£4. 123. : Globe Electrical Co. (а) £231. 5s., (Р) £3. 17s. 64. ;. Engineering 
& Are Lamps (a) £236. 133. 4d. and £299. 3s. 4d.. (5) £4. 18s. Ва. and 
£6. 35. 8d. ; Abbey Electric Co. (а) £239. 7s. 6d., (b) £4. 75. 6d.: Brilliant 
Are Lamp Со. (a) £250, (b) £5. 12s. 6d. ; Union Klectrie Co. (a) £298, 15s., 
(0) £5. 8s. ; Brush Co. (a) £325, (b) £4. 103; ; Crompton & Со. (a) $329. 10s.. 
(b) £5. 19s. 6d.; Jandus Are Lamp & Electric Со. (и) £341. 5s., 
(б) £6. 163. Gd. ; Johnson & Phillips (и) £507. 10s., (^) £9. 10s, 


Southwark (London) Council have received the following tenders 
for (a) 560 yds. Lt. triple concentric lead-covered and jute-served 
cable, 0:5 by 0:2 by 0:5 sq. in. ; (b) 440 vds. ditto paper-insulated. 
0:3 by 0-3 hy 0-125 sq. in. ; and 880 vds. ditto, 0-2 by 0-2 by 0-075 sq. 


(a) (^) (r) 
Western Electric Со. (acer pted) ............ £507 0...£256 5 ...£305 
British Insulated & Helsby Cables (асері) 514 10 ... 953 0... 356 10 
Siemens Bros. & Co. (accepted) ............. 520 0... 262 0... 350 0 
Connolly Bros. ............ eere РТА 505 0... 250 0... 323 10 
W. Т. Glover & Co. „не ЗФ 0... 257 №... 362 5 
W. T. Henley's Telegraph Works Co........ 517 1... 256 5... 365 0 
Johnson & Phillips................. enne ‚ 2525 0... 278 0... 385 0 


Birmingham Tramways Committee recently invited tenders for the 
supply of steel tramway rails and fishplates, and the following firms 
submitted quotations :— 


Bolling & Lowe (representing Phenix Steel Works, 
£11.460 11 0 


Ruhrort, Сегтапу)... е 
Lorain Steel Co. (American газ)... 12.493 18 6 
Walter Scott (Ltd) едан ceste c ote ena ad 13.155 0 0 


The Committee, in their report on the tenders, point out that the 
German tender is £1,694. 9s. lower than the English tender. and that the 
American tender is lower hy £66]. Is. 64. After giving the matter most 
careful consideration, particularly with regard to the actual ex perience 
in Birmingham of the wear of both German and English rails, the com- 
mittee state that they feel bound to recommend the Council to authorise 
the acceptance of the tender of Messra. Bolling & Lowe. 


The following tenders for the new Ipswich sanatorium have been 
accepted :—Mann, Egerton & Co., wiring; Reavell & C».. engines, 
dynamos and air compressors; Н. Warne & Son. pipe work and 
fittings; E. В. & F. Turner, boilers. , 


Eton guardians have accepted the tender of the Felgate Installation 
Co. for wiring the workhouse. 


Portsmouth Electric Light Committee have accepted the tender 
of the Brush Co. for a motor-g»nerator at £358. 108. 


Burnley Guardians have accepted the tender of Tudor Accumu- 
lator Co. for the supply and erection of a lighting battery for £457. 15s 


“ Tantalum " Traction Lamps.—Siemens Bros. Dynamo Works 
have recently obtained the contracts for the supply of ** Tantalum " 
traction lamps to а number of railway and steamship companies, 
including the С.Е. Railway Co.. the Aberdeen Line, White Star Line, 
Messrs. Bullard, King & Co., the Natal Line and the Allan Line. The 
company have also received a contract for supplying " Tantalum " 
traction lamps to the London County Council for use on their tram- 
cara, and for the supply of ‘‘ Wotan” lamps for the complete street 


lighting scheme of Brighton Corporation. 
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" Commonwealth Contracts.—' The following contracts have been 
placed by the Australien. Commonwealth Postmaster-General's 
Department :-— | 

Qurensland.—Webster & Co., 20 tons bolts and nuts, £19 por ton; 
l ton nails, £20. 158, ; 1 ton gil. staples, £16. 193. 94. Boome n Owen 
12 gross br. ide rng:, 18%. por gross; G gross ditio. 29s. 4 1. per gross : 
12 gross ditto, 264. 8d. per gross; 6 gross ditto, 285. 94. por gross. А. 
Sargent & Co, 83 covers and frames for manholes, 37s. each. Common- 
wealth Malleable Tron Works. 10.000 tubular cross-arms, Is. 51d. each. 
Smellie & Co., ТО ewi. solder, Is. 6d. рог lb. ; 10 ewi ditto, Is. 3d. porl1b. ; 
l ton washers, £40. 

Que nsland.—J. Bartram & Son, 200 telephones, magneto wall sets, 
ADs. each: 75 diii» table, 57s. 6d. each: 2 switehboards magaeto wall 
pattern 25 knes, £12. 16s. 3d. each. 


BUSINESS NOTICES. 


The Westminster Engineering Co.. having purchased from Messra. 
Ferranti. Ltd.. the necessary drawings, plant and tools, ere prepared 
to carry out repairs or supply new spore parts to Ferranti alternators, 
rectifiers. «е. The Westminster Co. have, for some years, devoted a 
portion of their works to electrical repairs, and they also bring 

machines of old design up to date 


Messrs. С. J. Wells and А. J. Wallis-Tavler have commenced busi- 
ness as consulting engineers at 78, Fleet-street. London, E.C. Mr. 
Wells served his time at Messrs. Thornyerofts end has been on the 
staffs of Messrs. Enston, Anderson & Goolden. Willans & Robinson 
and the British Westinghouse Со. Mr. Wallis-Tavler served his 
apprenticeship to a well-known firm of sawmill engineers and his 
lately devoted himself to the subject of refrigeration and cold storage. 


Patents Development.—The proprietora of patent No. 795/1908, 
relating to “ Rotary vacuum pumps," desire to grant licences. 
Particulars from Messrs. Lloyd- Wise & Co., chartered patent agents, 
46, Lincoln's Inn Fields, London, W.C. 


The proprietors of patent No. 6658 1910. for ** Improvements in 
supports for the filaments of inesndescent. electric lamps " and of 
patent No. 18.209 1909, for “ Improvements in and relating to 
ineandescent. lemos for vaporised Наш combustibles,” desire to 
enter into arrangements for exploiting чат? in this country. Appli- 
cations to Messrs. Haseltine, Lake & Co., Chertered Patent Agents, 
7 and 8. Southam oton-baildings, Chancery-lan^, London, W.C. 


Л BANKRUPTCIES, LIQUIDATIONS, &c. 


(Четте egainst the Rugby School Electric Lighting Co (ТАЧ) ате 
to b* sent to the liquidator, Mr. А. $. Donkin. Rugby. Бу Feb. 7. 


The exeminetion of Osweld Corr, electrical engineer. Oak Works. 
Headingley, Leeds, took plece on Tuesdiy. Liabilities £375 ; de- 
ficieney £62, 


BOOES RECEIVED. 


[Copies of the urdermentioned works can be had from The Mlectrictan office, post free 
(unless otherwise stated), оа receipt of published price, adding 34. for books pubi shui 


under 2s., and 5 per ceat. [or books published net, Add 10 per cent. for abroad or! г 
lozcign books. ] 


“The Badio-Telegraphist's Guide and Log Book." By W. H. Mar- 
chant. (London, 1912: Whittaker & Co.) 4s. Gd. net. 

" Elementary Leciures on Electric Discharges, Waves and Impulses, 
and Other Transients.” Ву С. P. Steinmetz. (New York, 1911 : 
MeGraw- Hill Book Со.) 8s. 64. nei. 

Who's Who in Science (Inisraaconaly 1912.7 
Stephenson. (london; J. &. A. Churchill.) 6s. net. 


`` Мропх’ Architects’ and Builders’ Pocket Price Book and Diary, 1912.7 
Edited by Clyde Young and Stanford M. Brooks. (London: Е. &. Е. №. 
Spon.) 2s, 6d. net. 


“Spons? Architects’ ard Builders Pocket Book." Memoranda 


Section, with Tables, &c., 1912. Edited by Clyde Young and Stanford 
M. Brooks. (London: E. &. К. N. Spon.) 2s. Cd. net. 


Edited by Н.Н. 


` Die Krankheiten des Stationaven. Elebtrischen Blei- Akkumulators, 
ihre Entstehung, Feststellung, Beseitigung, Verhütung." By F. К. 
hretz-chmar.. (Munich and Berlin, 1912: R. Oldenbourg.) M.6. 


on FN 


rae Neripiure of ruth” By Sidney Cellie 25th thousand. 
(London : 8. W. Partridge & Со.) 2s. 64. nci. 


`` Depreciation and Wasting Assets. By P. D. Lacke. (London: 
Henry Good & Son.) 10s, 6d. net. 


E di 


COMPANIES' MEETINGS AND REPORTS. 


d 


City & South London Railway Co. 


The 55h half-yearly general meeting was held on Tuesday, the Rt. 
Hon. €. B. Stvart М окто, K.C.. M.P.. presiding. 

The SECRETARY (Mr. W. Е. Knighi) read the notice convening the 
meeting. 

тупе CHAIRMAN then said: From the accounts the first thing you 
will see is thai our receipts for the half-year are less by £508. and our 
expenses are more by £1.380, due, so far as revenue is concerned, to the 
strike in Augas Waking пио aecounc various adjustments, we have 
a balance available for dividend on the ordinar y siock less by £823 than 
we had а vear ago, when we carried forward £1.788, во that we could, 
without now carrying forward less ihan £965, pay on that stock at the 
same race of 1} per cent. as we did last January. Having regard, how- 
ever, to (h^ weighty considerations menioncd in the repor, we have 
decided to recommend. payment ac che race of 5s. per cent. less chan last 
year, and carrying forward £1,026 того. Capital expenditure in the 
half-vear amounted to £5,289. Of this rather more ihan £4,000 arises 
from ihe falling due of our one-half share of the cost of the new high. 
level subway ai the Bank siation, opened in May last. Since we met last 
July the Railway Companies Accounts and Returns Act, 1911, which 
prescribes new and fuller forms for railway companies! accounis, haa 
received Roval assent. Ji comes inio operation on Jan. 1, 1913. We 
have anticipated that date by presenting our accounts now with the 
alieraiions of form which would have been obligatory if the act had 
already come inio operadon. Henceforth we shall have to show the whole 
cost, but only ihe cost, of the actual running of trains. [t has to earry 
such items as guards’ wages and train lighing. which used to appear in 
other abstracts, such as traffic expenses. On train working we have 
spent £1,000 more than а year ago, but. on the other hand, we hive run 
57.000 more irain-miles, so that our costs of running per crain-mile have 
fallen from 5:434. to 25-394. Similarly, the total expenses per train will 
have gone dowa Бу 0:54d.—racher more than a 14.; but. on the other 
hand. receipts per train-mile have. unforcunaiely, fallen. by 2-444. 
Receipts per passenger are accordingly down from 1:62d. to 1.604.—вау 
raoths of a penny. Bui, thougn they are down by ,2,,ths of a penny 
against; December, 1910. they are dath (f a penny betier than at 
June, 1911. — Receipis рог passenger are affecied Бу the increase in 
ihrouga bookings wah oiher companies. In ih» ease of these, the 
inducement to the customer io be a througn-hooked pissenger 18 a 
slighe reduction on taking a ticket «рта to h's destination. "hat 
shent г duccon is, of course, the essence of the Cransacdüon. 

During the Ва усаг we have (ried vo obviace th» wasie of power thit 
results during the mid-day hours from ranning trains wich а proporcon 
of empty seais, by running four-coach trains instead of tive-coach trains 
from July 14 to Nepi. 29. Unforiunately, this had to be done, if at all, 

chroughout the day ; for аз vet we have ncc shunting space to enable 
us to detach au perfluous coaches in the daytime without inierrupting 
ihe continuity of our service. Tne four-coach trains, though ihey still 
gave more accommodation than was waned in the mid-day hours, 
proved inadequace in capacity to take the br. ad-w;nners! ага ће of the 
morning and evening hours. We have consequently hid to reveri 
gradually to che five-coach trains. ‘ne ex por meni has given vet further 
proof of our great need for added land and Ines for shunting space, either 
below or above ground. а has net been the only improvement we 
have been secking to effect. E told you т my speech at our meeting six 
months ago Па? we contemplaied an exporimenial improvement to one 
of our locomotives. Ynis will shorily have been carried out, and its 
result will soon have been aseeriained..— An imporiant work, chargeable 
(o renewal account, is the re ‘lying of the orig mal line between Borough 
aad Stockwell stations with new tails. "nis work is now prac Relay 
com pleted, and therefore that portion of your system is noi merely " 
good as new.” but is actually new. ло sirike in August par: alysed our 
system for nearly two days, and caused a loss in diminished. re ceipts and 
exceptional expenses of about £700. Our men had only a year before 
come to a voluntary agreement with us as to an improv ed seale of wages 
and hours for a fixed term of vcars ending December, 1914. They had 
so far found no fault with the terms of that agreement—much less had 
they suggested thai it had not been loyally carried out by us. Of course 
it had been loyally carried oui by us. ^ hat agreement had been come 
to without resort io the machinery of a Conciliation Board, which, it was 
agreed on all hands, was unnecessary in so small a system as ours. Our 
men met and decided by а substantial majority not to join in the then 
expectedstrike. Notwithstanding this, and that our men were anxious to 
remain at their posis. they were prevenicd from doing so by the grossest 
intimidation, barefaced and unashamed, mainly on the pari of outsiders : ; 
but for which intimidation, I think I may safely : say, we should have had 
no strike on our system at all. 

If the Lerdon General Omnibus Co.'s shareholders accept che proposed 
arrangement with the Underground Electrie Rail, ау Co. of London, it 
may be expected to result in a more svstematised methed of so working 
the undergound and omnibus services as to afford the greatcst possible 
faeiluies to the public. So that. even without resorting to ihe raising 
of fares. which 1 have no reason to suppose is contemplated, it is to be 
expected thri through a linking up ot the several services more гаће 
will bo obtained in response to the improved facilities offered. We shall 
lose no chance of making any improved arrangement with our com- 
petitors. 1 now move the adoption of the report and accounts. 


aa 
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Aftera short discussion, the resolution was carried unanimously. 

Resolutions approving the dividends and re-electing the retiring 
directors and auditor were then passed, and a hearty vote of thanks to 
the chairman, directors and the staff terminated the proceedings. 


ANGLO.AMERICAN TELEGRAPH CO. (LTD.)—'rhe directors have re- 
solved to pay the following dividends to the close of the year 1911, viz. : 
A balance dividend of £1. 108. per cent. upon the ordinary consolidated 
stock, and a balance dividend of £l. 103. per cent. upon the preferred 
stock, and a first and final dividend of £1. 10s. per cent. upon the deferred 
stock for the year ended Dec. 31, all payable on 10th inst. (less tax). 
The above dividends. together with those already pad, will amount 
to £3. 15s, per cent. on the ordinary consolidated stock, £6 per cent. on the 
preferred stock and £1. 103. per cent. on the preferred stock for 1911. 
The registers of transfers are closed from Jan. 26 to Feb. 9 inclusive. 

In a cireular io the stockholders it is stated that in view of the agree- 
ment for leasing the company’s cables and property to the Western Union 
Co., the balance sheet and accounts to the end of 1911 are the last whieh 
will be made out on the basis of the Company operating its own cables, 
and it is desirable that they should. as far as possible. be final in this 
respect, so that the accounts for 1912 may be made out on the basis of 
the вазе. The preparation of the balance sheet and accounts will. in 
consequence, take longer than usual, but they will be submitted to the 
stockholders for approval as soon as practicable. 

CENTRAL LONDON RAILWAY CO.—'l'h^ capital expended during the 
half-year ended Dec. 31 was £65.287. 16s. 79. The traffic receipts were 
£125,806 against £143,433 т 1910, and the gross receipts £138,552 against 
£155.89. The working expenses were £73,696 against £88,529, and the 
net balance was £64,856 against £67,060. After providing for interest on 
debenture stock and other payments, the net revenue account shows that. 
including amount brought forward, there is an available balance of 
£83,170. 103. 10d. compared with £94,371. 9s. After deducting 
£6,135. 18s. 9d. for inierest on the 4$ per cent. Preference stock there 
remains £77,034. 12s. 1d., out of which the directors recommend the de- 
claration of the following dividends :—On the undivided ordinary stock 
at rate of 3 per cent. per annum, and on the preferred ordinary stock at 
rate of 4 per cent. per annum for the half-year, and on the deferred ordi- 
nary stock at rate of 2 per cent. perannum for the year. These payments 
absorb £50,882. 188., leaving £26,151. 143. 1d. The number of passengers 
carried, including season tickets, through tickets and cheap return tickets, 
was 18.076,996 and the number for the усаг was 38.083.283, against 
40.660.836. T'he diminished traftic receipts are due to severe motor “bus 
competition. but there has been а considerable reduction in working ex- 
penses as a result of economies effected. "he construction of the Liver- 
pool-strect extension is progressing satisfactorily, and it is hoped that the 
line will be open for traffic about the middle of the year. The Bill for 
through running to che Ealing Broadway station of the С. W. Railway 
received the Royal Assent, and plans for the constructional work have 
lwen agreed to by both companies. The ex pense involved in providing 
for emergencies during the railway strike in August, including the re- 
wards given to the loyal servanis, amounted to £1,756. 

CHATHAM AND DISTRICT LIGHT RAILWAYS CO.—'l'he revenue for the 
half-year ended Dec. 31 was £23,904. 8s. 4d. and the expenses were 
£12,862. 93. 34. After paying rent of Rochester Corporation lines 
(£1,871. 165.). debenture interest (1.234), &с.. and adding balance brought 
forward (1.706. 12s. 64.) the amount available is £9,525. 175. 8d.. out of 
which £4,500 hag been transferred to reserve for depreciation, and the 


directors recommend payment of dividends at rate of 5 por cent. per 
annum on the preference shares (£2,940) and rate of 2 per cent. per annum 
on the ordinary shares (£1,590), leaving £495. 17s. 8d. to carry forward. 


The traffic receipts show a decrease of £77 and the ex penses a decrease of 
#145 compared with the corresponding half-year of 1910. 

DUBLIN UNITED TRAMWAYS CO. (1896) (LTD.)—The accounts for the 
half-vear ended Dec. 31 show that the amount available for division is 
£68,076. 169. 10d., out of which it is recommended that dividends be paid 
for the half-year at the rate of 6 per cent. per annum (less tax) on both 
preference and. ordinary shares, together with a bonus of 1s. per share 
(less tax) on the ordinary shares : and that £14.000 be set aside towards 
renewal of permanent way, £2,000 to accident insurance reserve, and 
£3,000 towards renewal of cars. The dividends. bonus and sums set aside 
absorb £57,702. 10s., leaving £10,374. 6s. 10d. to be carried forward. 

EAST LONDON RAILWAY CO.—The chairman (Lord Claud Hamilton) 
stated at the meeting last week that the lessee companies had given their 
suction to the principle of electrifying the East London line. Tenders 
vere invited, but acting under legal advice, those tenders would not be 
opened until the Great Eastern Bill, which contained anthorisation with 
reanl to electrification, had been introduced into Parliament and sub- 
potted for the consideration of the Chairman of Committees of the House 
of Lorda. Fhe terms upon which the money was to be supplied were good 
гоне the medium of the Great Eastern Co., the money necessary for 
the eleciritication would be found at a charge to the East London Co. of 
4 percent. The leasing companies made themselves responsible for the 
interest on that money, looking to the East London Co. for repayment 
after the latter had received the minimum rent of £30,000 а year. He 
considered from the resulta which had been obtained from the electrifica- 
tion of the Metropolitan, the Metropolitan District, and the South London 
lines of the Brighton Com pany that the electrification of the East London 
Railway would prove а gro@t success and of benefit to the stockholders. 

‚ GREAT NORTHERN & CITY RAILWAY CO.—The Earlof Lauderdale per- 
. led at the meeting on Wednesday, and said that the steady increase in 
T'ceipts was satisfactory in face of the great competition of the London 


County Council tramway service. They had now, during the busy parta 
of the day. a service of one and a-half minutes, which was probably a 
record in underground train service. By the strike of last year they were 
practically unaffected, the most cordial and satisfacvory relations existing 
between the company and their теп. The company was taking no part 
in the negotiations now proceeding in connection with the proposed amal- 
gamation between the Tubes and the London General Omnibus Co. At 
present there was a most unprofitable competition amongst London pas- 
senger га Не companies, but he hoped that the negotiations would result 
in better conditions all round. and, alcogsther, there wasa brighteroutlook 


for the carrying passenger traflic of the Metropolis. 


LANARKSHIRE TRAMWAYS CO.—The revenue for the half-year ended 
Dec. 31 was 540.016. 4s. 9d., and the ex penses were £20,242. 17s. After 
providing for contributions payable to local authorities (£2.012.. 12s.), 
interest on debentures (£825. 7s. dd.) and on loans (£496. 10%. 4d.), dis- 
count and expenses of debenture issue (£761. 16s. 10d.) and amounts 
written off (5549. 2s. 94.), and adding balance brought forward 
(£7.073. 48.), the balance is £21.901. 28.74. Of this sum, £9,000 has been 
placed to reserve for depreciation, and the directors recommend pay- 
ment of a dividend at rate of 6} percent. perannum for the half-year and 
£308. Ва. 3d. to directors (being 10 per cent. of net profits after payment 
of 5 per cent. dividend for year), leaving £1,385. 48. dd. to be carried 
forward. The traffic receipts show an increase of £2.250 and the ex- 
penses an increase of £310 compared with the corresponding half-year of 
1919. The increase in receipts is mainly due to the New Stevenston exten- 
sion, which was opencd for public traffic on July 31; the results of the 
working of this extension are satisfactory. The capital expenditure 
during the half-year amounted to £17,759. A dividend for the half-year 
at the rate of 6! per cent. per annum is recommended, making 6 per cent. 
for the year. This dividend involves payments to the local authorities 


for the year of £2,892. 

LONDON, BRIGHTON & SOUTH COAST RAILWAY CO.—The directors’ 
report for the half-year ended December states that further capital ex pen. 
diture was incurred in respect of the electrical installation between London 
and the Crystal Palace and upon the work of providing repair shops and 
siding accommodation at Norwood and Peckham. The electrical services 
were in operation on the section of railway between Victoria and the 
Crystal Palace. It was hoped that electrical services on the section from 
Tulse Hill to London Bridge would be established in the course of the 
present half-year. 

LONDON, CHATHAM & DOVER RAILWAY CO.—4At the meeting on 
Tuesday a discussion arose as to the adoption of electric traction on the 
branch lines. Sir Robt. Perks said many of them had watched with 
great interest the electrical running of trains in the London suburbs, and 
he wished to know if the directors had seriously considered the question 
of the electrification of some of the suburban branches of the South- 
Eastern & Chithim Railways. 

The Chairman (Sir W. Hart-Dyke) stated. in regard to the East London 
line, that their contribution of 12! per cent. of the eost of clectrification 
would be more than counterbalanced by the extra reecipts. However, 
he took a more sanguine view of the future preduction of coal in Kent 
than he did [in the past, and the coal which had been produced was, he 
beleved, suitable for railway use. With regard to electrification of 
some of their branch lines а thorough inquiry by an expert had. been 
instituted and the result would be made in due course. 

LONDON UNITED TRAMWAYS (LTD. )—At the meeting on Tuesday the 
chairman (Mr. C. J. Cater Scott) said that it was satisfactory to know that 
they were gradually improving. ‘Whe total receipts for the past year were 
£343,987, or £10,328 betier than т 1910 and £25,760] better than т 1909. 
The competition of motor omnibuses during the year 1911 was infinitely 
more serious and keener than it had ever been before. In traction ex- 
penses they had made a saving of 62.570, due to economies in coal and the 
result of improvements following the expenditure on the power house in 
the last two years. ‘Traffic expenses were up £4,888, of which £2,414 was 
owing to increase in wages to staff. Compensation and legal ex penses 
were $ И.И, against £8.711. Maintenance and repairs showed some 
striking changes. First of all. rolling stock and power plant were down 
£11.80], and permanent. way was less by 44,913. They had not been 
starving the line or the plant: on the contrary, the line was now in a 
better condition than it had been in for many vears. The total saving 
under maintenance and repairs came to £17.386. The total expenses 
showed a saving of £15,176, and as the receipts exhibited an increase of 
£10,328, the balance carried to the net revenue account was £25,506 more 
than in 1910. Yhey wanted to see their posicion a little more assured 
before they commenced to make payments on the preference stock. The 
London County Council had exercised their powers to purchase the Ham- 
mersmith line, but the matter was still under. discussion. 

METROPOLITAN RAILWAY CO. —'|'he total reecipts for the half-vear 
ended Dec. 31 amounted to 396.080. 05. Sd., and the expenses to 
£195,789. 103. 9d., leaving a profit of £201,190 18s. 11d. Compared with 
the corresponding half-year of 1910 the receipts show a decrease of 
£6,188. 163. 2d.. and the expenses a decrease of 54.355. Us. 14. The 
net revenue account, after providing for interest cn debenture stocks and 
other fixed charges, and placing £5.000 to electrica] renewal and 4ерге- 
ciation fund, shows a balance of £164,676. 17s. 3d.. which will permit of 
the payment of the dividends upon the preference stocks, and leave 
£59,373. 108. available. The directors recommend a dividend upon the 
ordinary stock for the past half-year. at the rate of 1] percent. perannum, 
and to carry forward £9,217. 19s. 2d. The passenger tratte for the 
past half-year was adversely affected. by the increased motor omnibus 
and tram competition, and by the large falling-off in the number of visitors 
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to the Shepherd's Bush Exhibition compared with the previous year. 
The season ticket traffic shows a considerable increase. while the goods, 
mineral and parcels business continues to exhibit satisfactory develop- 
ment. А Bill has been promoted for the construction of a branch line 


from Rickmansworth to Watford, for the widening of the existing rail- 


way between Finchley-road and Wembley Park, for the construction of a 
short line to connect the Hammersmith and City Railway with the Greai 
Western Company's authorised. Ealing and Shepherd's Bush Railway, 
&c. The replacement of the electrical plant originally installed at 
Neasden by improved machinery is progressing, whereby the cost of the 
production of current has already been considerably reduced and the 
capacity of the installation increased. Additional plant is also being 
provided at the Finchley-read sub-station to meet the requirements of the 
increasing train service. The works in progress at Baker-street for the 
enlargement of the station and forimproving the connection between the 
extension line and the Inner Circle Railway are та forward state, aud the 
re-consiruction of the King’s Cross station is approaching completion, 
The contract for the coustraction of subways at Moorgate-street to con- 
nect the company's station with those of the City and South London and 
Great Northern and City Railways has been let, and the contractors have 
commenced operations. Preliminary steps are being taken for commenc- 
ing the work of electrifying the East London Railway by the Lessee Com- 
panies, and it is expected that the work will be completed during the 
present year, when the through running of trains over the company's 
line will b» resumed. 

At the meeting оп Wednesday the chairman (Lord Aberconway) re- 
ferred to the proposed absorption of the London General Omnibus Co. by 
the Underground Electrie Railways Co. of London. and said that they did 
not view the new situation that might be created with any apprehension. 
They were in no way hostile to the proposal. "The widening of the railway 
between Finchley-road and Wembley Park was an im perative necessity if 
they were to put themselves in a position to run trains through from 
Harrow to Baker-street and the City and at the same time meet the ever- 
increasing ‘bus competition between the intermediate stations. 


SMITHFIELD MARKETS ELECTRIC SUPPLY СО. (LTD.)—The gross profit 
for 1911 amounts to £3,869. 63. 4d.. compared with £3,094, 73. Id. in 1910 
and then et. profit to £1,383. Вз. 5d. against £445. 155. 94. Asum of £400 
has been placed to sinking fund for redemption of debenture stock and 
£500 to depreciation and general reserve. The available balance (in- 
cluding amount brought forward) is £1.829. 4s. 2d. and the directors 
recommend payment of a dividend at the rate of 2 per cent. on the ordi- 
nary shares (£1,200) and to carry forward the balance of £629. 43. 24. 
The output of current shows a satisfactory Increase over the previous 
year and a reduction has also been effected in the costs per unit. The 
plant and machinery Ваз been fully maintained. out of revenue. The 
value of the plant taken out has been written off depreciation and general 
reserve account. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


BRILLIANT ARC LAMP & ENGINEERING CO. (LTD.) (119,811.)— Кес. 
Jan. 22, capital £2,502 іп £1 shares (509 5 per cent. cumulative pre- 
ference), to acquire from В. A. Quint a licence to manufacture and sell 
certain inventions and patent rights in regard to electric arc lamps 
and otherwise, and to carry on the business of engineers, &c. Private 
company. Reg. осе: 1, Lonsdale-road, West Kilburn, N.W. 


FOX (LTD.) (119,891.)—Reg. Jan. 26, capital £1,000 in £1 shares, 
to carry on the business of equippers of private houses and other 
premises with plant and accessories for supplying light, heat and 
power, manufacturers of electrical heating and regulating devices, 
machinery, &c. Private company. J. Fox is first director. Reg. 
otlice: 25, Temple-row, Birmingham. j 


HYDRO-ELECTRIC LIFT & CRANE CO. (LTD.  (119.852.)—Reg. 
Jan. 24, capital £600 in 2s. shares, to carry on the business of lift and 
стапе makers, hydraulic and electrical engineers, builders and erectors 
of hydraulic and electrical. machinery, &c. Private company. First 
directors are: Е. M. T. Boddam and H. B. Vogel. W. D. ‘townsend, 27 
Old Jewry, E.C., is first secretary. С 


MAJOR, STEVENS & COATES (LTD.) (119,900.) — Reg. Jan. 26, capital 
£5,000 in £1 ehares, to carry on the business of civil, mechanical, 
marine, motor, aeronautical and electrical engineera, manufacturera 
of lifts and other machinery, boiler makers, &c. Private company. 
First directors are C. G. Major, P. H. Stevens and J. Coates (all per- 
manent, sulsject to holding 200 shares). Reg. otlice: Abbey Works 
St. James’ End, Weedon-road, Northampton. | 


STATUTORY RETURNS. 


CONSOLIDATED SIGNAL CO. (LTD.)—In return to Nov. 23, capital 
£425,000 in 220,000 preference and 205,000 ordinary shares of £1 each, 
214,195 preference and 150,548 ordinary sbares taken up. £1 per 
share called up on 24,999 preference and 27,840 ordinary. £52,839 
paid. £311,904 considered as paid on 189,196 preference and 122,708 
ordinary. Mortgages and charges, nil. 
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PACIFIC & EUROPEAN TELEGRAPH CO. (LTD )—The capital in return 
to Nov. 28 is £100,000 in £10 shares. All shares taken up and £4 
per share called up and paid. Mortgages and charges: £78,900. 


MORTGAGES AND CHARGES. 


BRUSH ELECTRICAL ENGINEERING CO. (LTD. )— Particulars of £75,000 
prior lien debentures, created Dec. 23, 1911, filed pursuant to Sec. 95 
(3) of Companies (Consolidation) Act, 1908, amount of present issue 
being £50,000. Property charged : Companies undertaking and pro- 

rty, present and future, including uncalled capital and land and 
buildings at Loughborough and Cricklewood. No trustees. 


FRINTON-ON-SEA & DISTRICT ELECTRIC LIGHT & POWER CO. (LTD.) 
Particulars of £3,000 debentures, created Oct. 26, 1905, have been filed, 
amount of present issue being £400. Property charged : Company's 
undertaking and property, present and future (including uncalled 
capital) subject to first debentures. 


RURAL ELECTRICITY SUPPLY CO. (L гр.) —Particulars of £500 debeu- 
tures, created Jan. 22, 1912, filed pursuant to Sec. 95 (5) of Companies 
(Consolidation) Act, 1908, amount of present issue being £400. Pro- 

erty charged: Company's undertaking and property, present and 
uture, including uncalled capital. No trustees. 


RECEIVERSHIP. 


LONDON ELECTROBUS CO. (LTD )—A. Riding, 46, Culverden-roa 1, 
Balham, S.W., ceased to act as receiver or manager on Jan. 2, 1912. 


CITY NOTES. 


qo 


MEMORANDA (Feb. 1).—Ba»k rate 4 per cenb. (since Sept. 21, 1911), 
Price of silver, 25:4. per oz. Consols 773 —77; for money ; 115—115 for 
account. Consoles Pay Day, Feb. 2; Stock and Shares Continuation 
Days, Feb. 13 and 27; Ticket Days, Feb. 14 and 28; Рау Days, Keb. 15 
and 29; Mining Shares Carry Over Days, Feb, 12 and 26. 

Prices or MEraLs (London).—Copper, cash, 62! : three months, 65. 
Lead, English, 153 —16 ; Foreign, 15}; cash, 15! ; three months, 15;— 
154. Spelter, 251—201. Tin, English, 198—200 ; Foreign, cash, 195; 
three months, 1924. dron, Cleveland, cash, 49/1; threo months, 49/11. 


CITY OP BUENOS AIRES TRAMWAYS CO. (1904) (LTD.)—A balance 
dividend of 13. 3d. per share for the year 1911 has been declared, £3,650 
has been transferred to general amortisation fund and £77 carried forward 


EUROPE & AZORES TELEGRAPH CO. (LTD.)—Mr. Francis Alexander 
Johnston has been appointed a director of this company, in succession to 
the late Marquess of Tweeddale. 


LIVERPOOL OVERHEAD RAILWAY CO,—An extraordinary general 
meeting will be held on the 13th inst. to consider a resolution authorising 
the raising of £226,500 4 per cont. debenture stock. 


LONDON GENERAL OMNIBUS CO. (LTD.)—At an extraordinary mecting 
on Friday last the proposals for a close working arrangement (including 
{һго gh booking) with the undertakings of the Electric Railways Co. of 
London were approved. 


MADRAS ELECTRIC TRAMWAYS (1904) (LTD.)— l'his company's traffic 
receipts for the fortnight ended Jan. 15 were В. 23.546 (decrease R. 1,538). 

OLDHAM, ASHTON & HYDE ELECTRIC TRAMWAY (LTD.)— The directors 
have declared a dividend of 5s. per share on the preference shares for the 
past half-year. 

RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO. (LTD.)— Гиз com- 
pany «earning: for Decem ber were £24]. 144 (increase £36,280). Aggregate 
for the year £2,248,360 (increase 412.309). 


ST. JAMES’ & PALL MALL ELECTRIC LIGHT со. (LTD.)—The share 
transfer books will be closed from 2nd to 16th inst. inclusive, preparatory 
to payment of dividends for the half-year ended Dec. 81, 1911. 


SCARBOROUGH SOUTH CLIFF TRAMWAY Со. —i'ne report states that 
the directors are in favour of the adoption of clectrie traction. 


STOCK EXCHANGE NOTICES.— The Stock Exchange Committee hive 
grinted quotations to a further issue of £51.200 5 per cent. 30-усаг first 
mortgage bonds of the Calaary Power Co., $7,100,000 common stock and 
«6,360,000 6 per cent. preferred stock of the Consolidated Cas, Elcetric 
Light & Power Co. of Baltimore : £1,538,700 Joint Power House 4 per 
ceni. reni charge stock (in lien of the scrip) together with £71 1,300 addi- 
tional stock of the Metropolitan District & London Electric Railways ; and 
83.500.000 first mortgage 5 per cent. 40-year gold bonds {їп lieu of scrip) 
of the Mississippi Recer Power Сә. 

UNDERGROUND ELECTRIC RAILWAYS CO. OP LONDON (LTD.)—At an 
extraordinary meeting last week a resolution was passed altering the 
Memorandum of Association so as to include the business of proprietors 
and manufacturers of and dealers in omnibuses, cabs and vehicles, general 
carriers, railway and forwarding agents, wagehousemen, &c. 

WESTMINSTER ELECTRIC SUPPLY CORPN. (LTD.)—A dividend of 10 


per cent. per annum (less tax) has been declared for the half-year ended 
Dec. 31, payable on March 1, 


^. 
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ELECTRIO TRAMWAY AND RAILWAY TRAFFIC 
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ye и вео + : 3 606 T 19 
Yorkshire W. R. Trams n =. E 55 4 4777 |+ 37 

orkshire Woollen District... + 56 3 2,890 + 154 

к, Н) These comparisons are with the corresponding period last year. ° Partly electrical 

A Minus 3 days $ Minus 2 бау, 'Plus3 days Ў Plus? days Bub. e 
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* No allowance has been 
+ Ex dividend, £ The 


ELECTRICAL COMPANIES’ SHARE LIST 


j Цазт 7 Price | Им | ру NESS 
Ё Div. NAME, Wed.  reRcewr,| DIVIDEND | SINE 
eme ZO PP зор зл m В _ + Jan. 31. Үвірер. Dug. Jan. 31, 
| ‚ \High- Low- 
| Electricity Supply cet p 
10 5/0 Bournemouth & Poole Elec. Su». Ord..... 8 —9 6 9 6. Mar, Sep cl uis 
10 4/6 | Do. 44 perCent.Cum. Pref. ..........1 81—91 417 3 Feb, Aug а=, v 
10 6/0 ` Оо. 6 рег Cent. Cum. Second Pref. ...... 10]—11 15 6 Feb, Aug "|! e 
St. 44% | Do. 4j per Cent. Deb. Stock (red.) ...... | i00 —102 4 9 О Jan, July, *; = 
5| 4/6 Brompton & Kensineton Elec. Sup. Ord... 8—8} 6 1 9 arch ... 8l .. 
5 3/6 Do. 7per Cent. Pref. ................, 73—8 410 3, Mar, Sept ** Кя 
S’. 4% Central Elec. Sup. Со. 4% Guar. Deb. 512к. 98—101 4 0 6 June, Бес | + + 
5 2/6 Сһагіпе Cross (W. End & City) El. Sup. Со Jh—ak 6 9 0. Feb, Aug | «+i = 
5 2/3 | Do. 4} рег Cent. Рге{............... .. 4i-4) 418 6 Feb Aug + » 
St., 4% Do. 4 per Cent. Deb. Stock (red.) ...... ‚ 93 —% 4 4 © Jan, July, «+! e 
St. 4195 | Do. 4$ per Cent. Deb. Stock (red.)...... 991—101] 4 96. Ж pot Же 
5 2/3 Do City Undertaking 4199 Cum. Pref.. | 38—41 516 0 Jan, July ! * «a 
5, 2/0 | Chelsea Electric Supply Ord. .......... ‚. 4-4 517 9 March.... * Е 
St. 419% Do. 4} рег Cent. Deb. Stock (гей.).... 93 —101; 4 19 6 June, D FUN. Ау: 
St. | 44% | Chiswick Elec. Supp. Gorp. Ist Mort. Db., 9! —94 417 3 | Ms TE 
lo 6/0 , City of London Electric Liehting Ord..... 131—136 5 4 9 Feb, Aug їз 13i 
10 6/0 : Do. 6perCent. Cum. Pref. .......... ‚ 12—13 416 9 Jan, July; *^ ; * 
St. 5% | Do. 5 рег Cent. Deb. Stock (тей.)...... 1177—1214 4 0 June, Dec „с; | ** 
St. 43° ' Do. 4} рег Cent. 2nd Deb. Stock (red.)..| 100 —103 | 4 8 6 | Jan, July 102... 
Si: 5% | С. of Durham El, P.D: 5% Ist Mort.Db. St. 87 —89 7514 6 Jan, Juy" М! o: 
10 4/0 | County of London Elec. Supply Ord. .... 9} —9i 5 6 6 Feb, Aug 9i Ja; 
10: 6/0 Do. брег Cent. Cum. Ртей ..........' 11—115 5 6 6 Mar, Sept .. га 
$ 44% Do. 4} рег Cent. Deb. Stock (red.) .... 107 —107 4 3 3 Jan, July г, = 
St. 44% Do. Second Deb. Stock. ........ ‚.... 100 —103 4 8 6 May, Nov .. we 
..| ee | Edmundson's Elec. Corp. Ord..........., #— oe June, July |. ** ee 
5 А Do. 6 рег Cent. Cum. Pref. ......:... 24—24 ee 1 May, Nov. OPER 
St. 41951 Do. 4} per Cent. Ist Mort. Deb. (re3).., 85 —37 5 4 8 July B6  .. 
5 3/0 | Folkestone Electricity Supply Co. Ог... 4—5 | 6 6 0, April, Oct =l + 
5, 2/6 Do. 5 рег Cent. Cum. Pref. .......... 43 —5l 5 2 6 Mar, Sept .. йа 
St. 41%. 100. 4} Ist Deb. Stock (red.) ...... 93 —96 4 15 3 Feb, Aue, ** ee 
. 5 4/0 , Hove Electric Lighting Ord. ........ i hs 61—71 6 6 O April, Oct E = 
St. 44% | Isle of Wight E. L. & P. Со. Deb. Stock .., 88—91 |5 0 6; .. 901 90 
5 4/0 Kensington & Knightsbridge Ord. ...... 1601—71 6 8 6 | Feb, Aug oe PT 
5 6% , Do. 6perCent. Ist Pref. ............ Do 514 O Jan July | ** | ** 
St., 4% | tDo. 4 per Cent. Deb. Stock (гей.)...... 92—95 |4 5 6 .. | sej eo 
' St % | Kensington & Knetbg. Co. & Notting Hill 
l Co (Joint Station) 4^; Deb. Stock (гей.)..! 95—98 |4 3 0! April, Oct | = | + 
St., 41% | Kent Elec. Power Со. Irred. Deb. Stock ..; 78 —82 ! 512 6 Jan, July; ** | °° 
3 1/2: London Elec. Supply Ord. ...... нь. #11 —1$ '3 4 6 Mar, Sept °з oe 
5 3/0 | Do. 6perCent. Pref. ............ se. 44-5 |6 5 0 Маг, Sept |. l e 
| St.| 4% | Ос 4perCent. Ist Mort. Deb. кке 88 91. 74 9-6. Jan, July | ве, 
5. 2/0 | Metropolitan Electric Supply Ога. ...... 31—44 |6 5 O9 April, Oct) 3i 33 
5 2/3 Do. 4} per Cent. Cum. Pref. .......... | 444} | 5 0 O л Jan, July | ТОШ 
St. 41%‘ Do. 4} рег Cent. Deb. Stock Ist Mort...' 99 —104 4 8 9 June, Dec ^ Si . 
St 31% Do. 31 per Cent. Mort. Deb. Stock red.) 81 —87 4 2 O Jan, July А . 
.. 440 Midland Elec.Corp.forP.D.4} Ist Mort.Debs) 95 —97 413 $ " .. T 
5 2/0 , Newcastle Elec. Supply Ord. (1-50 000 & | i 
520104197, S00) rcnt suos er ed | 91-4. 16 0 O' Feb Aug! c | + 
5 2/6; Do. 5perCent. non-Cum. Pref. ...... 4—4} | 517 6, Feb. Aug | ** | ** 
100 4195! Do. 4l per Cent. Ist Mort. Deb. ...... | 95—97 |413 9 Jan, July!) ©] ** 
100 5% | North Metro. Elec. Power Sup. 5 Morts. . .i 99 —102:419 6. Si | ж ee 
О bo? | Northampton Elec Lt & P. Ords... LEIA 411 6, Feb, Aug, © | + 
] 5% Do. 25 Pref. «эе э э жт | * э о ө © э ө э ө ө э е 1—1 СА 4 6 0 | Feb, Aug oe. oe 
St., 4% Do. 49 Debs аана ен 9л 97 —101 319 0, June, Dec; *’ d 
lo 6/0  Nottíne Hill E. L. Co. €?^; Non.ComyPref.) 9-10 6 0 0 We .. T 
5 3/0 . Oxford Electric Ord. .......... pada dun 61—66 1513 9; March....| °° e? 
St. 4% Do. 4?4 Deb. Stock. у... +. ..... 91 —94 451 | "T e oe 
S 5/0 St. James’ & Pall Mall Elec. Ord. ........ 8 —8} 6 1 о Feb, Aug LT ae 
5 3/6, Do. 7 регСепі. РтеЁ, „............ л 68-72 500 Feb Ав, 7, e 
$: 33% Do. 3} per Cent. Deb. Stock (red.) ....| 85 —87 |4 I 6 Jan, July m T 
5 .. | Smithfed Market Electric Sup. Ord. .... 11—11 AMI Ww m 
£4. 4/0 | South London Electric Supply Ог4....... 22-3 6 13 6 April 2i v 
St. 5% ^ Do. 5% lst Mort. Stozk (Fed oes a 93 —1011 5 0 6 $ ME oe 
1 0/8: South Metro. Elec. Lt & Power 7% Ist Pret! 1—1] 6 12 0 Feb, Aug 1... 
107: | Do. 6 perCent. 2nd РгеЁ.............; —{ 6 17 0 | Feb, Aug | °° ia 
St. 44% Do. 44 Ist Deb. Stock (гед.)......... . 96-99 | 4:2 3 April, Oct «| *° 
5. 1/3 ` Urban Electric Supply Ord. ............ —} ur April, Oct „ЮС e 
5 18 | Do. SperCent. Cum. РгеЁ............. 2 —2) 11 2 3, April, Oct; éw 2l 
St. 41%. Do. 44 рег Cent. Ist Mort. Deb. ...... 88 —90 `5 1 0 | April, Oct о. 
1 06 Waste Heat & Gas Elec. Gen, Stations „| 12—14, LY May, Aug. = Poe 
5| 5/0 | Westminster Elec. Sup. Ord...... eese. 1—6 51) 6 Mar, Sept 8] 8l 
5 2/3 Do. 4j per Cent. Cum. Pref, ....... | 48-52 14 9 0 Jan, July! 5} « 
Electric Railways and Tramways. | | | 
| .. | Bath Elec. Trams Pref. Ота. .......... "P 1—А T April .... ** T 
1: 0/6 Do. 5 рег Cent. Cum. Pref. ....... eg &—u | 817 0 Jan, July | " M 
St. |410! Do. 43 Ist Mort. Deb. Stock (red.) ...., 80 —85 , 5 9 0 April, Oct $3 s 
St. 45, B'ham & Midland Trams 44 Ist Deb. Stock, 92 —94 | 41? O Jan, July | T boi 
10 4% Bristol Tramways & Carriage Ord. ..... | 51—51 |7 5 6| Feb, Aug | °° a 
10 4% Do: Cum: Pref. окне 71—71 '5 69 ie MEL ee 
St. 4% | Do. 4perCent. Debs... enne , 102 —102, 3 19 3 | Feb, Aug se| ое 
<... BritishElectricTractiono°,Pf.Ord.NonCum, 14—18 ..  , June, Dec | ЯР Кя 
${, e ' Do Def, Ord. Sta ones "PPP 5 --8 Ke 2 a ren 
$: .. Do. брег Cent. Cum. Pref. ..... ee ee ae л Feb, Aug 86} Я 
St. + Do. 7 рег Cent. Noa Cum. Pref. ...... | 37 —41 | ^ x is a 
St.: 5% Do. 5 рег Cent. Perpetual Debs. ...... 95 —98 5 3 6 April, Oct, 974 Jti 
St. 44°; Do. 4} per Cent. 2nd Deb. Stock ...... 73 —83 | 511 0 May, Nov z iu 
St. 3% | Central London Ordinary Stock ........, 63 —70 4 7 0 Feb, Aug 70, 67 
St, 4% Do. 4 per Cont. Pref. Stock ......... .. 81 —85 412 0 Feb, Auzi ‹. Me 
$t 4° Do. 4} per Cont. Pref. Scrip fully pd .., 108—110 4 2 6 - EN уж 
St. | 2% ! Do. Deferred Stok от 58 —c0 |3 В 0 Feb .... 590 +e 
100. 4% | Do. 4 per Cent. ОзЬЫз................. 102 —102 319 0 Jan, July 101}... 
5 2/6 | City of Birminzham Trams 5° Cum. Pref! — 41—5 5 2 6 April, Oct) ++: e 
100 4% . Do. 4 per Cent. Ist Mort. D20s. ...... 97 —100 4 1 6 Али, Oct E Je, 
| St. 1595 tCity & South London Rly. Соп. Ord. ....| 28 —29 6 0 9 | Feb, Aug 291 29 
St. | 595 | tDo. 5 per Cent. Perp. Pref. (1871) .... 105 —108 | 4 13 6 Feb, Aue m os 
| St. о | fDo. (1825) „у nnn —€— 102 —104 417 0 Feb, Auz s és 
St. | 5% ; fDo. (1901) ............ енне 10! —103 418 0 Feb, Aug Р ee 
St. 5% 100. (1903 ....... RENE 10! —103 413 O | Feb, Aug | ++i + 
St.| 4% | Do. 4 рег Cent. Perpetual Deos. ...... 101 —103,, 318 0 May, №у | œj œ 
10, 6/0 | Dublin United Trams, 6 per Cent. Pref...) 11—12 5 4 0 Feb, Aug; °° | - 
10! 5/0 | Gateshead & District Trams Ord... ...... | я 740 zi TL M 
10 .. | Gt. Northern & City Rly. Pref. Ord. (4%)! 1—1 i» Feb, Aug | ч lt 
1) 7: | Hastings & District Elec. Trams, 6% C.P. 1-4 M Mar, Spt ` fi .. 
St. '4}%| Do. 4! Deb. 5їоск.......... ore 3—78 519 0 April, Oct æ | oe 
10, .. | Imperial Tramways Ord. .............. 2—3 Rn Mar, Sept! ..| e 
10 .. ! tDo. брег Cent. Рггѓ. ............. eS. 32-4} $5 Mar, Sept -- 20 
St. , 494 Do. 4} рег Cent. ОгЫз............... 6?. —71 6 8 6 Jan, July Р | vs 
65 | 2/6 | I. of Thanet E. T. & Lt. Sper Cent. Pre... 21-2; 4 15 0 Маг, Sept œ a5 
St. | 4% | Do. 4 per Cent. Deb. Stock .......... 75—80 15 3 6 Jan, July "PEN 
[0 5/6 | Lanarkshire Tramways селен, lo}—Il | 5 1 0} Feb, ‘Aug | 16%! 10} 
$! 5% | Lancs Utd. Trams 5% Prior Lien Deb. Stk.) 79 —81 | 6 5 0, Jan, July s.j .. 
St. | 494 | London Electric 4% Deb. Stock ........ 37 —33) | 4 2 0 24 38 | 97 
St; 4% | Do. 4% Рге!...................+.. ' 33 —85 1415 3. ss 84} 8; 
10 .. | London United Trams, 5% Cum. Pref. .. 31—14 | 5 Jan, July | 3и 3} 
St. | 4% Ро. 4 рег Cent. Ist Mort. Dab. Stock... 7o —73 | 5 З O Јал, July 7H 75] 
St | .. | Mersey Con. Ord. Ѕіоск................ | —8 К Feb, Aug | l .. 
1] 0/6 | Metropolitan Elec. Tramways Ord.......| #2—1 15 5 0 As Hl ..] 
li... Do. Deferred „зе nnn S5 5 April .... | æ 
1| 0/6 155. ы сое Ме чы o3 ci 3 19 | i Aug [е 
St. 14 о. рет Сеп eb. Stock... eee — n an, 93 P 
bo Do. 5 рег Cent. Db. Stock ............| 1001—1021/ 4 18 6 E у 7 ME: 
4 3 0| Feb, Aug! 47 454 


St. | 5% : 
St | 3% | Metopoltan Raliway Consolidaied-:::7! 474—484 | 4 3 0| Feb Aug] V 45 


made for ascrued interest or redemption 
London Stock Exchange Committe: have declined to quote those, 


—— 


— e а cp 
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7 THE ELECT 


ued. 
SHARE LIST.—Continued. us 
e: 1 : hao Diviven EEK 
NIES’ SHARE L Nod, ereenn Ороо | Weme 
MPA =: ‚ йир. Б ша, 
- Е. Jan. 31. | High-Low 
608 ICAL co у Bus USINESS ЕН m ессен M | м | Tot 
LECTR — ice | *RATE; | DIyiDEKD wees O0 IpDEND | З ксы | ес. | 144 | l 
E “Fer Prio | PER CENT. ELO a | 2 [41512 5 Jan. July | E 
| 3 Sl. | YIELDED. | igh; Low | | Telephones. Bk conss ae „=95 (4X 5.0 | oF 
H a- a pem um d pee) Жө | | Amer ря Bon, TERT 2: ч | Mar, Sep ро 
Я pmwD| _ MET. eee б ет м Aug | "^ NN D 25. Do. ere a dde it Db. Stk., 1015—1091 4 17 8 August . 1 e 
zx ae and Tramways- (Continue, 4 6 Feb, Aug) быр Bi... 4% | Do. 4 Tel. 5% 1st Mt. Db. Stk 1а 6 0 0 Nov. Nov ^u. & 
Iways 0 | tug'se к 14 № 
Electric Rai Surplus Lands Stocks | hm e Ee Feb, Aug |. 863! àsi {.! 5% | Anglo-Porta's Ress ria онаи iw 514 0 May, Aug |. 100. 99 
St. | 3% pd epe т e 85 "s : 1. $ | Feb, nus ОИ. Se 5| 3/9 | Chili d one risus Ord. sperato as! =a 5 19 : i ee Aug 1224 120} 
hag . 3$ pe “ A” Preference.... 85 —87 | .O | Jan, July * I 1| 0/7; | Monte t. Pref. ......... set —H wd: | i pote 
St. 319, ро 3} per Cent. “А TCU rM QA —92 |317 July "à 33 5 | Do. 5 рег Сеп Раана 121 —:23 9 | Feb, Aug | n 
St. 34%! Do. od sp idis сори NP —91 |317 9 | Jan, ott " o езе мен ры Жер АШ XA 
Ез! Do 3j per Gent. к RE ess 41779 Feb Ац 9 = эш 6 | Ысы: Я Сарин 110 Аут 1931 102 
St. | 34% Do. 3hper Cen Railway Ord. .... 38 73 а 764 175710 6б | ро 6perCe 2nd Ргеї............. qe 7 6! Mi lk 
St. | 34% d part CNS EL ANAT MI а A + 10 ! р des Cent. 2n -Cum. 3rd Pref. | 024—103) 4 April, Oct DE 
| Metropo P. ted ҮТ b 2-2 Feb, Ug , "i ee 10: 6/0 о. Cent. поп-Си Bnds.. 1 | 418 O у .. 
St. xul 4} First Pre (1nt. Guar. by ! E 5 : 4] uly є; " Do. er Co. 30 yr. Bn 11— 6 | April, Oct a ias 
St Ei :Bo, See Rie. Co. of Se Tis 15 = 3 19 3 jan July 91р 904 > 49, New Yo ыру ‚эзсез жож | IAL 1 Hu O | Jan, jur av E 
/ А Су ' oe Ks А А i ee ДАНЫ: е E 
т ЕЕ 2 b и ш] E Os бушр, eg КҮШ Wn iR m a ЧЕ: 
| б; éd ee ы rii > i 
=. r4 Do. 4 per Cent. 4 per Cent. est d 144 —146 | H 3 3 jur July SERA XY sn 4 per Cent. К 4195 OE .. 74-7} 411 0) June, a Eo m 
misi E D be uu m AERE. i ad + Pts 36° United River Plate Ord. ce a ip | soni 4 7 6| Jan, July | 
St.| 6% | Do. Cent. Ditto «cci cene | As. 134: & p». d '{ 5 3/0 | Uni ҮРЕ age романы cua dn | | 
é Do. 4per action Ord... | 55 0 | May, Nov ых 2/6 Do. р Red. ....... | Д 
51. 4%, | ies Electric Tract РК ТР | 4° 93 4 18 , | 5| 9, Do. 4$ Deb. St. . ps. | 4g) . 48 
1' 44а. | ее Cent. Cum. Pr ACH i 8.58 OQ! es 1 ee ** St. | 44% : 8 О, Jan, July | oF 10} 
| tocK .. == | | Juy 3 „+ nts. 7 EDI 
si di De e EIE. 6% Cm. Pref. 70 95 : р : | no July 210 ai | ет Сит, Pref. | wn? | 2 0 е SP DeMr]u sat 13% 
2 / t. Elec. a Stock. scat eae | o: | » | 39 | & Gen. Inv ETE YS: 3 iat | Anar Oct | 1 .. 
1 1/2} | S. Ме Cent. Deb. k IstMtDb. . , "A 109 | 5| 3/0 | Elec. & Trust ... | 13 —1 O "April 
7 Do. 4регСеп c.Trms.57o Is | pot | E | 46M о 4, | SR AMET шен Н ЧИ ЭК. | —133 4 11 L | 
Е. «49 . st. Elec. T 10 , 80 | | 0 | Globe А махы ына) 3C 1 
100 592 esee ata Rys. Uer APA “эө ә эё 99 6 : 18 0 Juns, Dec | eo | oe 5 30 | Do. 6 per Ks E. (Cert. ) ae ee 0.868 | 1 
10 © | чае ТЕЛЕТ coup 8 ARE T "n | s | March .- S oss 10, o% | Submarine Ca lactric | 5% 
о, | < | | . | $ 1 2 el ‘ 
"| De озо и eee Trams, Ord. ....| 2i—3t го| Ру ^" | lonial and Foreign El* | April, Oct" 5А 4p 
sl 15/0 | Yorkshire (W. oni Cum. Pref. «эзер | Hio 1-Б В | Jan, | Co in дуз, Tramways, &c 51—51 |5 5 7 dams July | 435 941 
5 ..| Do. d Cant Ist Debs. vs B5 | э JT a Rai ada d 54% Cum. Ist a lea АҢ —S ie 1 ч 6 | Hn ias | 02 1014 
St. 4b | De ребе Manufacturing, | & | 95—98} | кога NEA ЕТ. | TA MM Cum. 2nd Pref. eee м EES 1 102 
м Aron Eleetrieity Meter Они FB Н 0 ami got u cb 5 m dj8, Deb. Stock ПИШИ 0-104 417 6 Jans July | ns сы 
1 1/22 | Aron ec Cs SIF atk be ERN 1— | 17 0 | 6} e t. 44% 597 Deb. St ock ... P. us (red). | 1902 — | 411 € May 51 .. 
| 2 вре ОНИ |R |2 36l ие МТ u$) | Auckland Eiee Teams. Sig Deb Ge E аю | May, He Т 
1 2; Ра borde Cables Ord.. Be | 5 4 Г ап, | e? st, absit. 6 Brisbane ес ric Pref $959» 6» eee | —104 4 , Sept | i3 | rr 
1 0,7! Оо. h Insulated & Helsby ^ ok 103 4 8 0 | Jan, July | | ee 5 4/ 5 per Cent. Cum. 2 Geri ie 10 5 ‘6 0 Mar, E 1218. 11 2 
ОИЕ? — 6! Do. Db. Prov. 135 —140 May, Nov | | 108 
5 4/0 Britis бе Ded grad eee Ө Ur оа 104/417 0 a Eo Е: i quo I UE REI ершен 120 |519] July | 1104 
5 3/0 fDo. SEPAT alg OE не Сайден 102 _97 4 14 3 Маг, Sep Ж |e, St. | 44%) British cca al EL Te, Eb ESAE | 116 —1101 D 41.39 em LT ш 
Setar | De. EAT MON. Del "4"; ist MEDb.| 94 — «| aste) Fe АЕ! б? t| 652 | Do. Pref. Ord. Stock а Тшей аз, Y dus * 

e 5% | xut N^ Pho n-Houst'n r Pref. .. ы ui | 5 18 0 | " . t. | e^ | Do. 5% Cum. Perp. Pre Е DE. vie 100 — 104 A 26 | Jan, | 101 
St. 44% Britis Westinghouse 6 per nd me 7 4 0! Jan, duy | os] ** Bt Оле А+ per Cent. Ist Mort. Debs....... 102 — Da $9 iia m (0j 
British We Lien Dbs. 2257 44% Do. р er Debs. . 1004—1021 Mar, Sept | 

EB 797 ent. Prior , U sœ. 0 [| 40 о TOE UNE Асы ее 1 € | Mar, 
ры RR Pip ene Ел НЫ * 
St| 4% | Do. 4p Enc. Co. Prior Lien nil —61 80 ret July ' ** fist. | 4195. Do. Ayres Lacroze Trams 15 Ist Mt! | 6 10 0 | Feb, Aug | su 5 
St, 5% pod o SONDA рине Ш оо т ОИРУ сч Т, ве Ayres Port & City Tram, паран “=ч $9 0| Ma ra E: у 
51. | 44% Ро petual 2nd Deb. USER RT [24 7 Jan July  * +: 66| 6% sb. Stock иене алое Ste) 41756 Jan, July | "E 
St. As E der Cable на Haw ev: cz Ho 41! 0 Nev, May у 3:56.) Yes ER Tramways (1 to S pe И | aaa 4 90 Jan, July | # 5 

5 5/0 Callen 5 per Cent. Сит. Pr bs (red. 98 —1 9 6 6 May, Nov ro 0] 5 2/6 | Calc $ per Cent. Cum. Pre ... 100 —103 | | + A d^ 

5 26 Po di per Cent. Ist Mori De Ne 3 98 4 3 3 Feb, Aug E fe 2/6. n 419, | Ist Deb. Stock Rh gene А $385: PAN Mo. NM 

. 44% е Alkali HER d 19 x. 5 rch «em 5 t er 31 41% 5 areS ... —5 | ипе, ! В + 
фо у НЕ ич а 15 Уе Buenon Aynes Тапы СПОРА. ge j a o| e om 
St 44% j^ Өр) Таатан Ort sors: E о April, E 5 1/3 er Cent. De M ИИ a = | 102, 10 

1 0/8 Consolidated Ek аА cons | db |74 0 Apel yi vk 3? | colombo Tr. & у. Gon. Mt. 5% $1,000 50 100 —103 418 6 Feb, Aug | 102) 22 

| / Conso д * ref. офа оавого ое. ее | i =. . uly ee . 9; dec sz aie Pius bal se qp ERA | | 2 ‹ Рес | | 

і 0/6 Eo CE 85.000) | i 8 6 0 | Jan, J dá .. E | 5% Н MUR Bis Gent. Ist) 6: 0 5 June, Se T 

І 0/7! Crompton & Co. е Debs. (гей.).. | en | 5 19 E | сала кещ Ж, 5o | Hong Kong Trams. Co. 5 per Gent. 1и о ays ў Т T E ies | 95 

.. о пралина нене о ] 0 | эре... | ; [A] | Mert Debs. еее 4$3—— 13 an, e T 
109. MB | Dick, Kerr & Co. Ord. Bd hoan 98 (415 9| Jan. Jui И ^ i Mort lie Ble. VW A 16 9 0 Jam July | | : 
5 1/0 | Dick, 6 per Cent. Cum, Рей... Hu | Feb, Aug EE Gat T P cu HEP Di e ird s = Е July |... * e 
5 0/7} 4} per Cent. D NITE d d | Feb, Aug | ж ‚5. 5% раю Е Юнон ү == 4 16 O' Jan, July | .. PN 
St. 44% Do. EVA МИА ed ты, —24 5 9 6 June, Dec ** Ist. 6% Do, р QUNM, Sate te ted алы ak 23 05 Jan, July MES. - 
E inia: Fh anh Mia ea | 71 «={2 Sept a A Lisbon Elec. Рге!......... 34—97} |5 PA v, 

S| e. üd)... k (red.) 7 0. Mar, S |1 9/7} Сепї. Сит. ess 938—975 | 5 6. Jan, | .. 
Da (Б5р: Mort. Deb. Stoc 6 uly . 0/7} | Do. 6 рег Reg. Mort. Debs. 93} —9 5 ol 

.. | Do. 4 per Cent. Deb. Stock "satt mn telh | 5 7 0 Jan, J - .. 1 0/ Do. 5 per Cent. d D b. Stock REST —93; 5 8 0 E | 102 i es 

St. | 4% | а ti | ТОЕ. es ** Ist | 5% Trams. 5% De ...| 91 Pi 8 6, | Feb, ug 123} 
„л MP UE ен -li |8 i n" Ж "| ES Madras Elec. 5% Debs... . d —103 41 | 125 

St 5% tric Construction t PR esp L 5 90 Jan July a {+ Trams & Lt. Со. Bonds.. iol Ki 512 & os | 102 104 
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Electric Speed Gear. 

IT is one of the curiosities of mechanics that there is 
extraordinary difficulty in designing a variable speed gear— 
that is to say, a mechanical device which admits, with 
reasonable efficiency, of gradual, continuous variation of the 
relation of two speeds. The problem is like that of getting 
а constant current from a constant pressure, or a constant 
pressure from a constant current system, by such gear as 


dynamos or transformers with special windings. There 
are several more or less makeshift arrangements. The best 
This 1s 


known is a pair of coned pulleys with a belt. 
inefficient, because a flat belt cannot run properly on a 
сопе] surface ; the result is that the belt has to be narrow, 
and even then there is loss by friction and slip, and the power 
transmitted is small. Another method, which is on the 
хате principle, involves a disc with a shaft parallel to its 
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plane and а small friction wheel that works against the 
dise and can be moved radially to the disc. This is again 
inefficient, because one side of the small wheel is nearer 
the centre of the dise than the other, and has, therefore, 
to travel a shorter path each revolution of the disc. There 
is thus friction апа slip, and only a small power can be 


transmitted. 


THERE are a few other devices that are worth men- 
tioning. One is а wheel of variable diameter. This prac- 
tically resolves itself into an expanding polygon, and it ts 
necessary to have some arrangement to keep the belt tight 
in spite of variations of diameter of one wheel. There can 
be two variable wheels, so that one expands when the other 
contracts; or the centres can be changed, or a jockey 
pulley may be used. А good expanding wheel 1s not easv 
to design, and this arrangement takes a good deal of room 
and is complicated. Another arrangement, used on motor 
evcles, involves a wheel with a V groove, and belt to match. 
The cheeks of the V groove can be moved closer togethe 
to increase the effective diameter. This system is useful 
for small powers onlv, because a belt that fits a groove of a 
given angle and diameter does not fit the groove if the angie 
is the same and the diameter smaller. Properly speaking, 
the sides of the groove should be curved. Even then there 
is slip and friction, as the inside of the belt goes round a 


smaller circle than the outside. 


THE great demand for a variable gear is in the motor car 
industry. The change wheel system now in use is bar- 
barous, but has not vet been superseded. The electric 
motor has supplied a variable speed gear ever since about 
1880, when it may be said to have come into commercial 
use. Given an independent electric supply, such as a steam 
generating set, the motor gives power at lvgh efficiency 
under very wide variations of speed, all that is necessar- 
being variable excitation. If the generator feeds on: 
motor only, the excitation of the generator can be controlled 
and the motor can then be run efficiently from very low 
speeds upwards. All this has been common knowledge to 
engineers for many years, and Mr. Warp LEONARD especially 
has done #204 work along these lines. All the same, the 
electrical speed gear is only now coming into use on motor 
cars. To get the full effect, the engine should drive a 
dynamo with variable excitation, and this should drive a 


motor. A separate dynamo may be necessary for excita- 
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tion. Curiously enough, the water, or rather oil, analogue 
has been worked out ; it forms the basis of HALL’s gear. In 
this the engine drives an oil pump, and the oil works an oil 
motor which drives the car. The stroke of each pump is 
variable. This is an ingenious and efficient device, but it is 
probably somewhat too expensive for cars. 


THE simple electric method with an ordinarv electric 
generator and motor and variable excitation is now coming 
into general use very rapidly. The new device which is 
described in our columns by Dr. Max. BRESLAUER appears 
to be a decided advance. [t is the same in principle аз the 
ordinary svstem, but unipolar dynamos are used. The 
dvnamo and motor are combined as one machine, and the 
whole design is simplicity itself. The main difficulty in the 
so-called unipolar machine is the collection. Dr. Bres- 
LAUER employs mercury. This is the crux of the matter. 
If mercury works well, it does not seem the least likely there 
can be any drawback to the design ; but mercury is a little 
troublesome. It is very ready to “ sicken,” and if any oil 
gets at it the mercury is apt to be converted into mercurial 
ointment, which is not the best material for the collection 
of large currents. If the mercury gives no trouble, the 
Breslauer gear ought to find a splendid field in motor-car 
work, beginning with the motor omnibus. 


1 


Association of Consulting Engineers. 

[т is not unnatural that members of the Institution of 
Civil Engineers should have inquired what attitude was 
being taken up by the Council of that Institution towards 
the Association of Consulting Engineers. The point was, 
in fact, raised at the recent meeting of the Association, and 
a letter on the subject from the Institution would have been 
read on that occasion but for the fact that it was marked 
"confidential " ; consequently it was only possible then 
to outline the feeling of the Institution. Now, however, в 
copy of this letter has been sent round to the members, and 
our readers will find it reproduced in another column. The 
main point emphasised by the Council is that they are 
in sympathy with any effort to maintain a high professional 
tone among engineers and to prevent abuses, but thev 
object to the exclusion of engineers holding official positions 
from the category of consulting engineers. Moreover, they 
hold the view that no body or organisation can be in a 
position to give a better qualification to an engineer than 
the Institution itself; while perhaps the most important 
point in the letter is the statement that when possessed of 
such qualification any member of the Institution who duly 
adheres to its rules of professional conduct should be able to 
exercise freely any professional engineering functions. 


HowtEvER strongly this sentiment may be endorsed, it 
must, nevertheless, be admitted that the words we have 
placed in italics forin largely the crux of the whole position. 
It is well known that there are plenty of consulting engineers 
who are members of the Institution but who do not adhere 
to these rules, and the Council, from long usage or for other 
reasons, fail to compel them to do so. The way in which 
some Insura ^o Companies advertise and solicit consulting 
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work is a well-known case in point. Further, th» rules, 
though exccllent as far as they go, permit an cngineer to be 
a consultant one day and a contractor the next. Even if 
active steps were taken. the Institution could not deal 
with engineers who are not among their members. [t is 
clear, therefore, that appropriate rules cannot be сл‘огее 4 
by a mixed body such as the Institution, and that thev 
will never be enforeed effectively until there is an 
independent bodv for that purpose. 


WITH regard to the qualification implied by membership 
of the Institution, it must be admitted that this qualifi^a- 
tion is not held by quite a number of competent consulting 
engineers engaged in special branches of engineering, and, 
therefore, it 15 only natural that there should be some 
opposition to the rule that specifies membership of the 
Institution as a necessary qualification for membership in 
the Association. We cannot help thinking that this rule 
is only a temporary expedient. The present Committee 
naturally find themselves in the difficult position of electing 
the first members of the Association, and, although such a 
restriction may very well be removed later on, it is not 
for the Committee themselves to take this step. | 


сс е 
Ihe St. James’ and Pall Mall Co. 

AT the annual genera] meeting of the St. James’ & Pall 
Mall Electric Light Co. a year ago, the chairman, whilst 
preparing shareholders for a possible diminished revenue 
in 1911, expressed the opinion that the depression in the 
revenue due to the greater efficiency of modern lamps had 
passed away during ihe latter half of the year 1910. This 
view appears to be supported by the report for the vear 
just ended issued this week by the directors. This report 
shows that the total output of units has increased by over 
8 per cert. during the twelve mon*hs in question, the con- 
nections to the mains during the same period having grown 
by about 7 per cent. Owing to their pioncering work in 
electricity supply many of the London companies are at 
some disadvantage as regards tho cost of producing energy, 
but the older plant is now gradually being displaced and its. 
cost written off. Last year attention was drawn to the 
economies that had becn cffected by the St. James’ & Pall 
Mall Co. at thcir Carnaby-strect station, and further 
developments in the same direction mentioned on the present 
occasion are the conversion of the Masons’-yard works to a 
transformer sub-station, а high-tension supply being taken 
from the Central Electric Supply Co. and a large batterv of 
accumulators being installed as a stand-by. The results 
of this step have been so satisfactory that it has been decided 
to re-equip part of the Carnabv-street works in the same 
way. This policy should prove advantageous'to the Com- 
рапу, who will benefit materially from.the economie: made 
possible by the use of the more modern and larger plant of 
the Central Electric Supply Co. It is evident, ther fore, 
that althougn progress is of necessitv slow, London's elec- 
tricity supply is gradually being placed ол а more favourable 
basis. | | 
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Constancy of Meters in Relation to Transport.—In re- 
ference to the article by Messrs. C. C. Paterson and A. Kinnes. 
on this subject in our last issue, we understand thet it was at 
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. Strong Gas Points.—It is reported in the “ Electrical. 
World” that during a recent spell of unusually cold weather 
the gas company of Chicago found it necessary to have 600 
trained men on the streets to attend to the 7,000 calls per dav 
t» thaw frozen gas pipes. Although such troubles are not ex- 
perienced, at any rate on such a large scale, in this country, the 
public are frequently reminded of other disadvantages, or. 


making the rounds of Southern Indiana reaping a good harvest rather we should say dangers, connected with the use of gas. 
On Wednesday morning last no fewer than four deaths directly 


by selling an attachment to electric-light circuits: which he 
represented would zive a saving of 25 per cent. on light bills attributable to gas were recorded in the daily Press, and we 
when installed between the meter and the liphts. He collected | wonder what the gas journals think of the prominent headline 
£3 in advance ‘from each customer. His so-called machine | `` Four Gas Victims іп one of our daily contemporaries. Two: 
was an ordinary 4in. junction box with two wires passing | servants at Beckenham paid with their lives the penalty for the 
straight through it, the box being filled in with cement. use of gas in bedrooms ; whilst, in the other case, at Stepney. 
Wireless Telegraph Notes.— The “ Electrical World ” states | although gas pipes were not actually installed in the house. 
that an investigation of the extent of interference by amateur | leakage of gas from a neighbouring main was responsible. 
wireless-telegraph operators in the transmission of legitimate | Under such circumstances it seems that however careful a 
messages between ship and shore stations has been undertaken | householder may be he always runs the risk of an escape of 
by the United States Navy Department. The immediate cause | 828. The death roll for the week was increased ол Wednesday. 
of the investigation was a delay of more than one hour in the | for. yesterday. under the heading “Another Gas Victim, we 

j read of a similar fatality at Gla- gow. 


transmission of messages of distress from the torpedo-boat 

es 35 E = 2 SEN: y 5 í : . А 7 . . 
destroyer * Terry." During this delay the wireless-telegraph P ed Electrification of Boston Railways.—At a recent 
meeting of the New England Section of the Electric Vehicle 


apparatus on the vessel was disabled, and the exact position of 
the ship in distress could not be ascertained. Tt is estimated | Association of America Mr. Н. C. Long outlined a plan for the 
that at least 500 stations are in use and owned by amateur | , boton of all steam and horse traction within the Boston 
operate үз the neighbourhood of New York. district and the substitution of electric power for handling 
The “Journal of the Municipal School of Technology, | every form of transportation, including passengers, merchan- 
Manchester. "— We have received a copy of Vol. IV. of this | dise and goods. The plan includes the construction of a 52- 
periodical, which contains a record of the investigations under- | mile, four-track suburban belt railway round the outer edge of 
taken by members of the teaching staff and students of the | the Boston metropolitan district from Lynn to Hull; the pro- 
school during 1910, А number of the investigations are of | vision of an electric passenger and goods service on the belt 
electrical interest, and these include Papers on the following | Jine; electrification of all the steam lines within the metro- 
subjects: “ The Electrical Resistance of the Human Body," politan area ; and the construction of an electric goods elevated 
by Prof. W. W. Haldane Gee and Mr. F. Brotherton; “ The | inter-change warehouse and dock railway, and the complete 
Electrica] Theory of Dyeing," by Prof. W. W. Haldane Gee | electrical operation of the shipping and receiving docks and 
and Мг. W. Harrison: “ The High-tension Spark Discharge | wharves along the Boston water front, with provision for the 
in Air,” Бу Messrs. P. Kemp and W. A. Stephens; " Тһе | handling of goods from the railway tracks by electrically 
Irregularities in the Rotating Field of the Polyphase Induction | driven. tractors and storage-batterv trucks. An important 
Motor," " The Relation between the Stator and Rotor Circuits | feature of the plan is the reservation of land for factory build- 
of the Single-phase Induction Motor " and " Electrical Trans- ings along the belt line, with the provision for the СИТ 
mission by Polycyclic Currents,” by Мг. С. Е. Smith; and | operation of all industria! plants so situated. Мг. Long stated 
"The Electro-Deposition of Gold," by Mr. L. Chand. The | that at the forthcoming scssion of the Legislature a Bill will be 
Papers have already appeared in other journals, but the | introduced in support of the scheme. Не contended that the 
volume forms a useful index of the work being done at this | removal of horse traction from the streets would pay for the belt- 
line system, and argued that terminal costs at Boston could be 


particular school. : 
Kitchen Boiler Explosions.— We have received from Mr. | greatly reduced by the adoption of electricity along the lines 
indicated. 


C. E. Stromeyer, chief engineer of the Manchester Steam Users' | 
Electrification of the St. Gothard Railway.— ' The Times. 


Association, a copy of a pamphlet on this subject, which con- 
tains а Y 'arnings with regard to this |. | | - ifo EN 

Doni ы WARNAE PM Engineering Supplement " states that the Swiss State Railway 
Budget for 1912 contains a small item regarding the electri- 


ШЕ He also writes :— : 
Ast Г 1 si i inc i | in many houses, 
EM ек я шшк киы i thawing | fication of the Gothard Railway. The work is to begin shortly 
ice in pipes which I have frequently put into practice and found effective. | and the first piece of line to be electrified will be that between 
It is based on the principle that strong brine eats its wayinto ice like an | Erstfeld and Airolo, because it is there that the smoke nuisance 
acid, and that the resulting diluted brine rises and makes room for the |: se lee ‚ fel Т] tof eleeteifieati f the Gothard 
denser fluid. Close the main tap, and with a spanner unscrew the top | Ї8 most ke enly felt. ле cost of electrification of the Gothar 
of the valve of the frozen water pipe and remove the small valve. Ball line is estimated at £2,700,000, from which, however, the sum 
taps to cisterns may have to be unscrewed altogether. Insert a few feet | of, roughly, £220,000 must be deducted for new rolling stock 
of jin. rubber or lead tubing into the pipe, and pour concentrated brine | necessitated not because of electrification, but by an increase 
into it through а small funnel. Replace the valve and cover, but leave di - : . : PIS 
the valve open, also open the main valve and wait. И the ice plug in of traffic. The three new power stations which must be buiit 
the pipe is only опе or two feet long, it will have got eaten through in | —one at Amsteg, one at Göschenen, and one, the largest, on 
about an hour's time; if of greater length, the above operation should be | the Ritom Lake, near Piotta, will cost £854,800 ; the necessary 
repeated several times. The brine is prepared by boiling anexcess of salt | electric installations in the machinery houses, &c., another 
£305,200, while a considerable sum is allowed for unforeseen 
contingencies. The calculations are made on the assumption 
that the traffic to be dealt with will be 30 per cent. greater than 
that of 1907. With electric traction the speed of the trains 


one time the practice at the Board of Trade Electrical Standards 
Laboratory to send meters while under examination for ap- 
| proval on railway or sea journeys, to Dundee, Glasgow, Belfast, 
хс. But it was found that meters of good construction were 
not appreciably affected, and the practice was given up. 

An Instrument to Reduce Domestic Electric Consumption.— 
The “` Electrical World " states that a man has recently been 


in water, say 4 lb. per pint. It should. if possible, be used hot and 
renewed frequently. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Assab —Perim ........ ТОА July 8,1909 .. — | 
Latakia—Palura ............... May 26, 1910 ... == would be increased over the entire length of the line, notably 
Pu inm d a ee —(€— Nov. a, n = between Erstfeld and Göschenen, and between Bodio and Airolo 
Candia—Sitin Eo MOD ja. 9. 1912 — where the express trains would run at 28 instead of 22 miles an 
Alexandria—Larnica ........... Jan. 10, 1912 — hour, and the goods trains at 18$ instead of 11} miles. It is 
Cayenne—Salinas ......,.......‚ Jan. 18, 1912 um hoped that the introduction of electric traction on the Gothard 


line would result in a reduction of working expenses by about 


Jar. 29, 1912 
_ 25 per cent. ; indeed, judging by the experiments made with. 


Sitoebondo— Macassar ......... Jan. 22, 1912 
. Bissao— Bolama .................. Jan. 29, 1912 
Gibraltar—Tangier ........... Feb. 4,1912 


— 
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the recently electrified line between Spiez and Frutigen (part 
of one of the approach lines to the Lótscehberg), it' ‘is thought 
that possibly the saving may be still greater. 


Tariffs at St. Marylebone.—Judying from the pamphlet 
which has just been issued by the electricity department, con. 
sumers in the St. Marvlebone district now have almost an em 
barrassing number of traiffs from which to choose. Certainly? 
with the assistance of the department, it should be possible for 
every consumer to find a tariff to suit his particular needs. The 
main tariff 15, of course, the " Telephone tariff,” but there are 
alternatives as follows :— 

Lighting.—(a) Flat rate of 6d. per unit ; (b) maximum demand, 8d. per 
unit for 200 hours’ maximum demand in each winter quarter, 50 hours in 
each summer quarter, and Id. per unit thereafter; (с) by slot meters at 64. 
per unit; (d) basement lighting at 3d. per unit. 

Cooking.—(a) If lighting is on |“ Telephone system." 14. per unit less 
25 per cent. from  April-September, and 14. from October-March ; 

(hb) those who use no other iluminant. but are not on the “ Telephone 
system," may pay £2. 2s. annually in advance and take energy as in (4); 
(c) maximum demand, 2d. per unit for 125 hours of maximum demand per 
quarter and then ld. per unit; (d) flat rate of За. per unit. 

Heating Tariffs are very similar to those for cooking. 

Motive Power Tariff.—(a) Annual charge of 40s. per horse- power in- 
stalled and Id. per unit ; (b) maximum demand, 2d. per unit for 125 hours 
of maximum demand per quarter and then Id. per unit; (¢) restricted 
hour basis at 1d. per unit. 

‘Мое on the Scattering of «-Particles.—4A Paper on this 

subject was read by Dr. Geiger at à recent meeting of the 
Roval Society. In a previous Paper experiments were de- 
scribed on the scattering of the a- particles Бу foils of various 
materials and thicknesses. The present note deals with a 
theoretical examination of the question. The scattering is 
considered as the result of a multitude of small deflections 
of the a-particle by the individual atoms of the matter tra- 
versed. The experimental curve of distribution with angle 
for a scattered pencil of a-particles is found to be in good 
agreement with that derived from simple probability theory. 
The deductions also explain the experimental result that for 
thin foils, which do not appreciably alter the velocity of the 
a-particles. the most probable angle of scattering varies as 
the square root of the thickness. То find the variation of the 
most probable scattering angle for large thicknesses of matter 
traversed the change in velocity of the о- particles has to be 
taken into account. Assuming, as found by experiment, that 
the most probable angle of scattering is inversely proportional 
to the third power of the speed, the theoretical curve 1s found 
to give a satisfactory explanation of the experimental results 
obtained with thick foils. 


‘Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Dr. Max Breslauer concludes his article on “А New Electric 
Reducing Gear." 


Our annual diagrammatic analyses of the connections to the mains 
of electric supply undertakings in the United Kingdom appears this 
week. 

А new power station supplying three-phase current has recently 


been completed at Bury. А description of the plant is given in this 
issue. 


We continue our account of the 110,000-volt transmission system 
in Ontario. 

At the meeting of the Institution of Electrical Engineers last night 
Mr. E. H. Rayner read a Paper entitled '* High-voltage Tests and 
Energy Losses in Insulating Materials.” 


Ап account of the discussion at the Manchester Local Section on 
Мг. К. Baumann's Paper оп " Recent Developments in Steam 
Turbine Practice © is given on another page. 

The Annual Dinner of the Institution took place at the Hotel Cecil 
on Thursday lust week. There was a large gathering, and the 
function was noteworthy for an interesting departure from the usual 
procedure, 

We describe briefly the work of the National Physical Laboratory 
«luring the past year. 


Liverpool кнн and Electric Power and Lighting Committee 
have considered a report on the financial position of the electricity 
supply department and have decided to reduce the charges for cur- 
rent for power and lighting. 

The annual meeting of the British Electrical and Allied Manu- 
facturers’ Association is reported. 


Legal.—Yesterdey (Thursday) the Court of Appeal allowed the 
appeal of the Metropolitan Electric Tramways from г, decision of a 
Divisione] Court as to the assessment of their tramways. The Court 
of Appeal held that there was no distinction between light railways 
and tramwuys and that both were entitled to be assessed at one- 
quarter of their value. 


Companies Meetings опа Reports,—The report of the directors of 
the St. James’ & Pall Mall Electric Light Co. states that the work of 
equipping the Mason’s Yard works as a transformer sub-station has 
been completed and a large battery of accumulators added to form an 
efficient reserve. A part of the Carnaby.street works is also to be 
equipped on the same lines. 

Amongst the meetings reported are those of the London Electric 
Railway. London, Brighton & South Coast Railway, Metropolitan 
District Railway and Urban Electric Supply Companies. 

The directors’ reports of the Yorkshire Electric Power, Liverpoo! 
Overhead Railway. Central Electric Supply, Bristol Tramways & 
Carriage, Imperial Tramways, Citv of Buenos Ayres Tramways, and 
Mersey Reilway Companies are abstracted. 


OBITUARY. 


Dr. Н. Т. Bovey.—We regret to record the death of Dr. Henry 
Taylor Bovey, F.R.S., until recently rector of the Imperial College of 
Science and Technology. The death took place on Friday last and 
the deceased was 60 years ofage. Dr. Bovey received his early educa- 
tion privately. next proceeding to Queen's College. Cambridge. He 
was 12th Wrangler in the Tripos of 1873, and was afterwards elected 
à Fellow of his College. Не decided to adopt the engineering profes- 
sion and joined the staff of the Mersey Docks and Harbour Board. 
ultimately obtaining the position of assistant engineer. In this capa- 
city he had charge of a great deal of important structural work. Ш 
1887 he was appointed Professor of Civil Engineering and Applied 
Mechanics at McGill University, Montreal, where he did much to de- 
velop the department of Applied Science. At that time the engi- 
neering courses were governed by the Faculty of Arts and were 
without either buildings orequipment. The followi ing year. however. 
a separate department was established. of wich Dr. Bovey was 
appointed Dean, and it is largely to his management that the 
department owes its present position. In 1909 he was appointed 
rector of the re- organised Imperial College of Science and Technology. 
but was forced to resign owing to ill-health in the following 
December. Dr. Bovey was LL.D. of McGill and Queen's Uni- 
versities and D.C.L. of Lennoxville. He founded the Liverpool 
Society of Civil Engineers and was one of the founders of the Canadian 
Society of Civil Engineers, an honorary member of the National Elec- 
tric Light Association of the United States, and a Fellow of the Royal 
Society of Canada. In 1897 he was vice-president of the Mechanical 
Section of the British Association. in 1902 he was elected F. R.S., and 
in 1906 his old college а& Cambridge made him an honorary Fellow. 
He was the author of several works dealing with mechanical science. 


P. M. $. BRoprE.—We also regret to record the death of Mr. 
P. M. S. Brodie, which took place at Woodford, Essex, on Sunday 
last. Mr. Brodie had for the past 11 years been works manager of 
the India Rubber, Gutta Percha & Telegraph Works Co., Silver- 
town, London, E. He joined the Company nearly 40 years ago, and 
had been manager of the Sheffield, Э and Glasgow branches. 
He was 65 years of age. 

Gro. Н. RoBERTSON.—We also regret to record the death, on 
Wednesday last, of Mr. George H. Robertson, chairman of the 
British L. M. Ericsson Mfg. Co., a director and formerly vice-chairman 
of the Liverpool Overhead Railway Co., and a director of the National 
Telephone Co. 


PERSONAL NOTES. 


Mr. G. A. Trube. who has been associated with the British Westing- 
house Co. since its inception in this country, lastly as manager of the 
engine sales department, has resigned to take up the managership 
of the Société Anonyme Westinghouse of Paris and Le Havre. Mr. 
'Trube. whose address henceforward for all business communications 
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will be 7. Rue de Berlin, Paris, has, in addition to his Westinghouse 
connections, а host of friends in the engineering world, with whom 
we are pleased to associate ourselves in wishing him all success in his 
new enterprise. 

A Reuter telegram from Madrid states that King Alfonso has signed 
a decree conferring the Order of Naval Merit upon Mr. Albert Vickers, 
managing director of Vickers (Ltd.), in connection with the building 
of the battleship ** Espana." 

On the nomination of the master, wardens and commonalt y 
of the Society of Merchant Venturers, the Council of the University 
of Bristol has appointed Sir William H. White, K.C.B., F.R.S., 
LL.D., D.Sc., a member of the Board of the Faculty of Engineering. 
which is provided and maintained in the Merchant Venturers' 


Technical College. 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the following appointments on the staff 
of the Bombay H ydro- Electric Transmission Works :—(a) Competent 
engineer to superintend construction and erection of transmission 
lines (100,000 volts, 3-phase, 45 miles long ; (b) two divisional superin- 
tending engineers ; (c) one divisional superintending engineer, with 
special experience in erection of towers for navigable tidal creck 
(transmission towers 160 ft. high, creek 9,000 ft. wide) ; and (d) three 
skilled erectors. Applications to the consulting engineers, Messrs. 
Alfred Dickenson & Co., 75, New-street, Birmingham. See also an 
advertisement. 

The Council of the University of Liverpool invite applications for 
the post of assistant lecturer and demonstrator in electrical engineer- 
ing. Salary £200 per annum. Particulars from the Registrar, Mr. 
P. Hebblethwaite, M.A. See advertisement. 

West Ham Education Committee invite applications for the 
appointment of principal of the Municipal Technical Institute. 
Salary £500 per annum. Applications to Town Clerk by noon 
Feb. 15. 

A young man, with fair draughtsmanship and gocd technical 
knowledge, is wanted for instrument work in the Liverpool district. 
Nee advertisement. 

Sunderland Corporation advertise for a draughtsm ап, with up-to- 
date experience of the lay-out of modern electricity works plant. 
Applications to Mr. А. S. Blackman, engineer and general manager. 
Electricity Works, Dunning-street, Sunderland. 

An engineer, with experience in the mechanical and electrical 
design of railway motors, is wanted bv a large electrica! manufac- 
turing company. бее advertisement. 

Darlington Corporation require a traffic superintendent for their 
light railways. Salary £130, rising to £160 per annum. Particulars 
from the General Manager, Electricity Works, Darlington. Applica- 
tions by Feb, 19. 


Мг. В. №. Маупе. station superintendent at St. Helens. has been 
appointed assistant electrical engineer to Erith District Council. 


INSTITUTIONS AND SOCIETIES. 


The “ Journal ” of the Institute of Metals.— The Institute of Metals 
has just published the sixth volume of its Proccedings. the major 
portion of which consists of a series of Papers of scientific interest 
Which were read at the annual autumn meeting held in Newcastle-on- 
Tvne in September last. In addition, the volume under. review 
contains a verbatim report of the second May leeture ( which was 
delivered by Dr. G. T. Beilby, F.R.S., on “ The Hard and Soft States 
in Metals"). There is also a section devoted to the Proceedings of 
the Birmingham branch of the Institute. The useful series of abstracts 
of Papers relating to the non-ferrous metals and the industries con- 
nected therewith. which was commenced in the second volume of the 
" Journal," has been continued, and there are many pages devoted 
to valuable abstracts dealing with such subjects as Electro- Metal- 
игру. the Properties of Metals and Alloys, Metallography. Furnace 
and Foundry Methods, Analysis, Testing and Pyrometry, Statistics, 
and Bibliography. 

Royal Society.—At the meeting of this society yesterday afternoon 
the following were among the Papers read: “А ara : 
Modification of Nitrogen produced by the Electric Discharge ] Ca] y 
the Hon. R. J. Strutt, F.R.S. ; “ The Atomic Weight of Radium, Dy 
Мг, Whytlaw-Gray and Sir W. Ramsay. F.R.S. ; " The Emission О 


Electricity from Carbon at High Temperatures," by Drs. J. A.. 
Harker, F.R.S., and G. W. С. Kaye. 


Junior Institution of Engineers.—The annual dinner of this Insti- 
tution will be held at the Hotel Cecil on Feb. 17 at 6.30 for 7 p.m. 
Mr. G. Marconi, the president, will occupy the chair. 

Finsbury Technical College Old Students’ Association.—The fifth 
annual dance of this Association was held on Saturday last at Caxton 
Hall. Westminster. and a very enjoyable evening was spent. Mr. and 
Mrs. J. Wallis-Jones received the guests. and the arrangements were 
under Mr. P. V. MeMahon's able саге. Мг. W. M. Mordey and many 
other old Finsbury men were present, also Mr. and Mrs. P. Е. Rowell.. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY February 9th (to-day). 
NORTHAMPTON INSTITUTE ENGINEERING SOCIETY: 


5:45 p.m. Meeting at th» Institute, John-street, Clerkenwell: 
Paper on “ Radio-telegraphic Detectors," by Mr. W. Gilbert. 


Puvsicar SOCIETY. 
$ p.m. Annual General Meeting at the Imperial College of Science.. 
Imperial Institute-road, South Kensington. Presidential Ad- 
dress on “А Critical Examination of the Possible Causes of 
Terrestrial Magnetism,” by Prof. A. Schuster, F.R.S. 
STUDENTS’ SECTION OF THE INSTITUTION OF CIVIL ENGINEERS. 
$ p.m. Meeting at Great George-stroct, Westminster. Lecture on 
" Steam ‘Turbines : Some Practical Applications of Tnzory.” by 
Capt. Н. Riall Sankey, В.Е. Lecture II. 
Roya INSTITUTION. 
9 p.m. Meeting at Albemarl».street. Discourse on “Very High. 
Temperatures " (with electric furnace experiments), by Dr.. 
J. А. Harker, F.R.S. 


MONDAY, February 12th. 
IxsriTUTION oF Post OFrFice ELECTRICAL ENGINEERS. 


6 p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment. Paper cn " Economics of Telephone Trans- 
mission,” by Mr. A. W. Martin. 


GRADUATES’ ASSOCIATION OF THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

$ р.т. Meeting at Storey s Gate. Lecture on “ Recent Researches: 

at th» National Physical Laboratory," by Dr. T. E. Stanton. 


TUESDAY, February 13th. 
MANCHESTER SECTION OF TUE INSTITUTION OF ELECTRICAL 


ENGINEERS. 
Meeting at ths Physical Laboratory, University, Мап-. 


7:30 p.m. 
Paper on “© Specifications, by Мг. Е. S. Sells. 


chester. 
WEDNESDAY, February 14th. 


| YORKSHIRE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS.. 


7:10 p.m. Meeting at the University, Leeds. Paperon “* Residence 
Tar. ffs,” bv Mr. А. H. Seabrook. Adjourned Discussion. 
BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS.. 
7:30 рт. Mecting at the University, Edmund-street. Paper on 
" Automatic Reversible Battery Boosters,” by Мг. В. Rankin. 
ASSOCIATION OF ENGINEERS-IN-CJARGE. 

8 p.m. Meeting at St. Bride's Institute, Bride-lane, Fleet-street.. 
Paper on “Steam Turbine Machinery," by Mr. А. А. Wynne. 
PRIDAY, February 16th. 

INSTITUTION OF MECHANICAL ENGINEERS. 
8 р.т. Annual General Meeting at Storey's Gute. 
GLASGOW STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
Mecting at the Technical Coleg, Glasgow. Paperon “ The 
of Electricity to Papermaking, ` by Mr. Neil Mc Phee. 
Roya INSTITUTION. 


Meeting at Albemarle-street. Discourse on “The Road: 
" by Sir John Н. A. Macdonald, F.R.S. 


8 p.m. 


Application о 


9 p.m. 
Past, Present and Future, 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding : Lieut.-Col. H. M. Leaf. 


The following orders have been issned for the current week е 
h,“ A " Company.—7 to 8 p.m., Technical Work.. 
| ) 9-ю 10 p.m., Technical 


E hnical Work.. 
“В” Company.—7 to 8 p.m.. Technica rk. 
Military Telephones. 9 to 10 p.m., Technical 

1.. Technical Work. 


99 "y to 8 рп 1 А 
y Telephones. 9 to 10 p.m., Techincal 


Monday. February 12t » Ц 
8 to 9 p.m., lecture on Military Telephones. 
Work. 

Tuesday, February 13th, 
8 to 9 p.m., lecture on 
Work. ma" 

"Thursday, February 15th, “С 
8 to 9 p.m., lecture on Military 

8 p.m.. Technical Work. 


Work. it »? wes to . 
кошы үчү ишу Telephones 9 to 10 p.m., Technical 


8 to 9 p.m., lecture оп - : 
m | Jisati -eek- n at Dover. 1° 
ns Nbraary ]7th.—Mobilisation week-end ru D к 


В . * ‚ tion. 
‚ Charing Cross Sta (C 
о Dress: Service dress, ри Иез, g 
arms will be taken. 


Saturday, Е reat 
pa rtv for t Ё | 
2:10 p.m. fo 


coats, belts 


his run will parade а 
r the 2:22 p.m. train. 
and haversacks. № 
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A NEW ELECTRIC REDUCING GEAR. 
(Preliminary communication.) 
BY DR. MAX. BRESLAUER. 
(Conclud:d from page 654.) 


Summary.—4A new electrical apparatus is described which depends 
-on unipolar induction. By its employment it is possible to obtain апу 
„speed from zero to the limits imposed by the mechanical stresses at a 
constant torque and without considerable energy losses. It has the 


further advantage of being light, and the teets show that its operation 
is satisfactory. 


‘CALCULATION OF THE Trsr RESULTS FOR EFFICIENCY AND 
WEIGHT. | 


I. CALCULATION OF Losses. 
The losses may be set out as follows :— 
1. Joulean Heat L. 
2. Excitation L, 


З. Mercury Friction Lyg, 


The electrical dimensions are shown in Fig. 4. | 


1. Bearing Friction L,,.,,. 
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1. Joulean Heat.—The resistance of the dotted circuit is 
0-9 x 10-9 ohms and the dimensions refer to Fig. 4.* From 


* The electrical resistance of the dotted circuit is made up as follows : 

1. Of the resistance ot the two armature flanges. The most unfavour- 
able condition is taken where only the flanges are conducting. Then the 
section of the iron at right angles to the current path is : 

q-— 385 x 210 x z= 26,000 sq. mm. 
The length of the current circuit within the two flanges Is : 
| .2x 30--60 mm.- 0:06 m. 

Hence the resistance of the two flanges if the specific resistance of the 

iron is taken аз 0-15, becomes | 
r --0:15 x 0:06/26,000 = 35 x 10°* ohms. 

2. (a) Of the mercury between two armatures where only the upper 
part about 40 mm. in radial depth is taken as conducting. The section 
^f these pieces is: 

q— 10x 210 x ж = 26,000 sq. mm. 
The length of the current path is : 
l--0:3 mm. =0-3х 10 ? m. 
If the specific resistance of the mercury is 1-0, 
| 10% 03 x 10-3 .8 
dig o — 1:2 x 10-8 ohms. 

(5.) Of th» mercury between armature and case. The section is : 

| q=10x 240 x ж 7:5 х 108 sq. nim. 

"he length of the path is : 

42x 0:3 mm. — 0:6 x 10-2 m. 
Vence the resistance is : 
у 06x 1073 
m D. 0 ips и :: 8 x 107° ohms. 
79х10 3 

3. Of the resistance of the iron in th? case. 
‘to the dotted circuit is : 

q- 25x 260 x w= 20-8 x 107? sq. mm. 

‘ne length in the direction of the flow of current is : 

1 2x 30 mm. = 60 x 107* m. 
Hence the resistance is : 
UIS Te — 44 x 107* ohms. 
207a x 10" 


Hence the total resistance is К.-0:9 x 10 ? ohms. 


The section at right angles 


| 


the further details given below the normal current can be taken 
as 45,000 amperes, so that there is a loss of 
D?r— 45° x 10° х 0-9 х 10-6 = 1820 watts 
or a voltage drop of | 
Е = [Ir =45 x 10? x 0-9 x 10-6 =40 x 1073 —40 millivolt. 
_ 2. Ezcitation.—'The air-gap is taken as 0:3 mm., saturation 
is assumed throughout the whole circuit, the air included, with 
a flux of 18,000 corresponding to 100 ampere-turns per centi- 
metre of iron ; or since the iron length is 27 ст. 
AW Feo 2,100. 
AW. 18,000 x 0:8 x 0-06 =: 860, 
or a total of 5,300 allowing 50 per cent. for field distortion. 
T he coils are wound with 70 turns of cross section : 
q— 0:4 х30 = 19 mm? 

The mean length of a turn is 0:66 m. and the resistance ot 
each coil r— 7-7 x 107? орт. The exciting current is therefore 

5,300 

I =-=- =76 amperes. 

Prop eu a 
Lert, = 16? x 7-7 x 107? x2 = 900 watts. 
З. Mercury Friction.—In accordance with scientific tests, 
the friction is proportional to the surface, К, the square of the 


spced, v, and inversely proportional to the gap, д, so that the 
formula is : 


Hence 


| v? 
Li. = 1-6 X 10-? X F à watts. 


This, however. only holds good for cyiindrical surfaces. 
A correction is necessary for the vertical surfaces and is, 
where / is the number of vertical surfaces, d the outer diameter 
and l the length of the cylinder: 


Ji 

In this case d=24em., 1, = 9:0 ст., n,=n,=1,800, 
v—24z 1,800/60=2,280, k=2 and Е=ал.„=24 xa x 9 =682 
sq. ст. So that the losses for the outer cylindrical surfaces 
and the two vertical surfaces are 320 watts and for the inner 
cylindrical surfaces 42 watts, and L,,, —360 watts. 

1. Bearing Friction.—The bearing friction includes that of 
the rings and is according to calculation L,,,,, = 220 watts. 


NT sS UM 
Li,—1:6 x10 LT К 


Il. OUTPUT AND EFFICIENCY. 


A. Ratio of Gearing 1:1.—1f it is assumed that with a 
ratio of gearing 1:1, that is with n,—n5--1,800, the effi- 
ciency should not be lower than 90 per cent. a secondary 
output of 55 H.P. is obtained, as the following argument shows. 
The input E; to the gear is made up of the total output on 
the generator side, the mercury friction, the bearing friction 
and, from a separate source of current, the exciting energy. 

If from the total output is subtracted the mercury losses as 
well as those due to the bearings, excitation and heating the 
secondary output Ej; is obtained. The ratio of these two values 
is the efficiency. 

The generator output is obtained by multiplying the current 
I =45,000 amperes by the gencrator voltage which is given by: 


е= Blr x 10-"= 18 x 103 x 2-4 x 2,280 x 107* 
— 980 x 10-3 volts =980 millivolt. 


So that the primary energy generated is: 


e x 1=980 x 10-3 x 45 х 103 44,100 watts 
+ Vere. тт 1,020 э 
+Luy = 360 "E 
3p Li = 220 » 
Or a total of input E, —45,700 watts. 
The total losses are : 
Lo, —1,820 watts. 
Ч 1000 |, 
+1, = 300 , 
s олу: = 220 


3» 


Or a total of 1,— 3,400 watts, 


qe 
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t => 
| -so that the secondary energy delivered is : 
Е = E, — L —45,700 — 3,400 = 42,300 watts, 
and Е, =57.5 H.P. 
Therefore the efficiency 15: 
E, 42,300 
| E, 45,700 | 
| As there is some drop in voltage so there is necessarily some 
slip which is given by the following expression : | 
е—= 980 — 40 
t. (28040 
e 980 


=93 per cent. 


n. =, 
ог 4:1 per cent. | 
The measurements up to now have shown a satisfactory 
correspondence between the calculated and measured resistance. 
Moreover, as shown from the plan, the specific resistance of 
iron which is almost constant has been taken much higher thin 
necessary for pure iron. s 
| The measurements have further shown that the field dis- 
| tortion 18 without influence, as the torque reckoned fron the 
current and flux at short circuit has in reality been obtained. 
Any great difference is only to be expected from a high value 
of the mercury friction. The tests so far have shown that this 
Is in fact 5-5 times as great as is given by the scientific tests 
undertaken up to now. The reason for this lies in the fact that 
the armature used for the measurements did not run quite 


voncentrically, so that eddies were set up. If the worst case 
is taken, namely, that the machine cannot be improved, even 
then the results will not cause considerable difficulties. This 
Is shown by the following calculation :— 

The mercury friction increases to 


Vig = 360 x 5-5 — 2,000 watts. 


Therefore th» energy supplied urder the same conditions as ! 


above will be : 
ex [=44,100 watts 


+ Ler.. == 1,000 35 
1 Шие == 2.000 99 
Leur, = 220 29 


| Е,=47,200 watts 
while the sum of the losses is : 
| Lea == 1,820 watts 
L = 1,000 » 


Hg —2,000 ,, 
L „= 220 ,, 
V —5,010 » 


And the output is: 
E, = E,—L—47,300 — 5,010 —42,260 уаз =57.5 H.P. and 
the efficiency is 42,300/47,300 —89 per cent. 

Although this value wold be quite satisfactory, it is in the 
highest degree unlikely that friction will remain so great 
аз was found to be the case. It is possible that the output may 
be further increased, as the constant losses have the greatest 
Influence. The maximum efficiency occurs when the constant 
losses are equal to the variable ones. So that for this reason 
an efficiency of more than 90 per cent. should be obtainable. 


nm 


in nd 


2. 705 


It should further be noted that the arrangement can also 
run at slower speeds, which leads us to conclude that the friction 
losses which decrease with the square root of the speed will fall 
greatly with a small drop in speed. | 

B. (rear Ratio 1 : 4.—Here again a normal current of 45.000 
amperes is obtainable with a secondary saturation of 18,000, 
and hence the primary saturation is reduced to B, =5,800, and 
the excitation losses decrease to Lz, —600 watts. 

_ The mercury friction is partly increased, for the reason that 
the two armatures, though running in the same direction, have 
a relative velocity, otherwise this would be equalised owing to 
the decrease of the friction of the cylindrical surface, while 
that of the end surfaces would be considerably reduced. Accu- 
rate calculation shows that in this case the mercury friction 
is decreased to : | | | | 

Ги. = 210 watts. 

The bearmg friction also falls to a smaller value, being in 

this сазе: | 
L pay == 170 watts. 

The copper losses remain constant, so that (ће losses in this 
case may be set out as follows : 

La —1,820 watts. 


+. = 600 . 

-{- Li == 2 | О »* 

MEL l 70 » 
Total = 2,800 watts. 


The primary voltage is now reduced in proportion to the 
primary saturation, that is m the ratio of 18,000 to 5,800, so 
that: 


5.8 seats 
e-—980- ^" Ю 315 millivolts. 


18,000 
The primary output will therefore be : 
E,—e.1-315 «45 = 14.260 watts 


=- I. m 6060 
+L, = — 210 , 
Sd. uc F0 ce 


ead 


15,200 watts. 


— — —— 


The secondary output is: 
Ej, —E,—L-15,200 — 2.300 =. 12 400 watts = 16-9 H.P., 


E, _ 12,400 


so that the efficiency === |. 200^ 97 per cent. 
| 1 je 


The secondary speed will therefore be: 
315 — 10 
315 — 
So that the speed ratio is io A 
n, 3:56 


5.800 


" mp) — б 
jg 000 * 990: 


„== EE = ] ‚800 ° 
n, nig, : 


With small outputs this efficiency can be very much im- 
proved at higher speed ratios as the variable losses greatly 
preponderate. In the above case the torque 1s, however, 


tuken as constant. 
1 


III. COMMERCIAL Errictency. WEIGHT. 


The weight of a machine of the above design is 115 kg. for 
an output of about 60 н.р. and a combined efficiency of 90 per 


cent. — 
If this is compare 
to be of about the same output an 


d with standard machines it will be found 
d speed as that described as 
This type 


| A.E.G. list of July, 1911. 
Type HN 250 in the A.E.G. list of duly in. and should 


ives an output of 23 н.р. at 740 revs. per m 
s оар give 56 н.р. at 1,800 revs. Dno. 
700 kg. when wound for continuous-current at dcs : " 
the machine described corresponds to two of m no 2 dun 
combined weight of such a combination without t * UN » 
would be 1,400 kg. As with the “ unipolar gear г P irs 
not necessary, anend plate, which vd o - Е ns 
i Pct. RUE ampere with the 115 kg. of 
weighing 1, 


kg. can be directly co d 
this machine, that is the! 8 per cent. of the welg 


atter is only 
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two corresponding direct-current machines of the most modern 
design. Тһеећсіепсу, moreover, of the two ordinary machines 
combined is, accord'ng to same list, only 79 per cent., whilst 
that of the “unipolar gear” is at least 93 per ceat. 


IV. HEATING. 


The heating with so small dimensions, in spite of the 
satisfactory efficiency, is naturally rather high. This is, 
however, no drawback, as a sufficient surface can be pro- 
vided by means of corrugations, or, if necessary, water cooling 
may be provided. In emergencies the heat can be removed 
by passing the mercury through the machine as a turbine 
bearing is fed with oil under pressure. The experience which 
has been obta/ned with the bearings of high-speed turbines 
may be used in considering this question. 

The conditions are, therefore, much more satisfactory than 
with other electrical apparatus, as no insulating material 
is present to prevent the heat from coming out. No air- 
gaps are present which, as is well known, have unfavourable 
effects on the cooling, these being replaced by a layer of mer- 
cury, which conducts the heat away from the armature, especi- 
ally when, as mentioned above, 16 is used аз a cooling medium. 


— ———— — 2 -————— - 


RECENT DEVELOPMENTS IN STEAM TURBINE 
PRACTICE. 


We give herewith an account of the discussion at the Man- 
chester Local Section of the Institution of Electrica! Engineers 
on Мг. К. Baumann’s Paper on this subject. An abstract of 
this Paper appeared in our last issue. 


Mr. GERALD STONEY considered the Paper the most important one on 
steam turbines that had appeared for a long time. The necessity cf 
dealing with high superheat and the prevention of trouble due to this high 
superhoat—due to differences of expansion and the growth of cast iron— 
were common both to the pure Rateauand tothe Parsons turbines. The 
trouble due to the growth of cast iron was well known among thy makers 
of gis engines, &c., and was investigated by Profs. Ragin and Carpenter 
in 1909. About the same time Messrs. С. А. Parsons & Co. mot with th» 
same trouble in steam turbines, and investigated it in conjunction with 
Mr. J. Е. Stead, F.R.S. Although it was well known that such growth 
took place at temperatures of 600/700 C., it came as а great surprise that 
this took place also in the presence of steam at such low temperatures as 
270 /300°C., that is the temperature of ordinary superheated steam. Tnere 
were two ways to get over this trouble : one was to use an impulse wheel 
in which, by the approximate adiabatic expansion of the steam, the t»m- 
perature was reduced below а point where such growth of cast iron was 
liable to take расе. The other was to use material that would not dist ort 
permanently with superheated steam—and а steel casting was such a 
material—and in all recent turbines of the pare Parsons typ», in which 
there was high superheat, the centre portion of the сїзїп was made of a 
steel casting. This had completely got over the trouble due to sup2rhe ited 
steam. Although they used in the pure Parsons turbines a steel centre, 
they alternatcly used a Curtis wheel followed by the ordinary Parsons 
blading. He expected that the difference of expansion т a pure Ratan 
turbine due to superheat would be even greater than in a pure Parsons 
machine. As to whether it was best to deal with superheated steam by a 
ве] centre in a pure Parsons turbine or by an impulse wheel in the disc 
and drum typ? was chiefly а matter of choice. At present the impuls? 
wheel was fashionable, but in no cas? had they got a better consumption 
or had the costs of manufacture been reduced by th? use of an impuls2 
wheel. Fig. | in Mr. Baumann's Paper showed that the maximum efti- 
ciency of a single row of blades was about 80 рог cent. ; and this figar? 
applied equally both to the Rateau and to the Parsons turbine. Ta? 
maximum efficiency under the best conditions of a two-row Curtis wheel 
was 67 рог cent.. but they had found that under the conditions at the high- 
pressure end of a turbine the efficiency was as low as 42 to 45 por cent. on 
account of the small arc of impingement and tho high skin friction of the 
dise running in steam at considerable pressure. — [t wanted very short 
Parsons blades with very big clearances to g-t as low an efficiency as this, 
and the high-pressure part of the pure Parsons turbine was practically 
always superior to this figure; therefore, it was possible to got the con- 
sumption of the pure Parsons turbine as a whole better than that of the 
disc and drum type. As to the cost of manufacture, they found that there 
was little to choos? between the two tvpes. The dise and dram was 
working under the most favourable conditions in moderate sizes running 
at high speed, say 750 to 1.500 kw. plants at 3,000 revs. per min., but for 
low speeds the result became much worse. For instance, a 1.000-К\. 
turbine at 1,500 revs. рог min. as a dise and drum was decidedly wors? 
thin а pure Parsons machine. Ta^ dise and drum was useful also in 
cases where а turbine had to b» put into а restricted space, as sometimes 
happened in connection with the extension of old stations, but in cases 
where а new station was being laid out this did not come in, as the area 
taken by the turbines was a very small раге of the whole station, which 
included boilerhonas, switchboard, с. Th? dise and drum was also useful 
in small sizes, say 509 kw. at 3,000 revs. рог min. where there was a very 


| 
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high boiler pressure of 180 t^ 250 1b.. and in which cas? the pure Parsons 
turbine could not take tho full bonefit of the boiler pressure. Another 
point had to be considered, that is, the cutting of the impulse blades due 
to the high velocity of the steam. This was not so much the case if there 
was always high superheat, but with moderate sup?rh^at от with saturated 
steam it was very rapid. They had tested Curtis blading in a jet of satu- 
rated steam issuing at 150 lb. per squar» inch and exhausting into the 
atmosphere, and no material. even th- hardest st^el, would stand this jet 
without being cut for a period of only 45 hours. Several warships had been 
fitted with Curtis wheels, and in them it had been found that the cutting 
of blades had been very rapid. One battleship showed bad cutting of the 
blades, even after it had only completed ita trials. It was estimated that 
the blades would require renewing by the time the vessel raached the other 
side of the world. He was much interested in what Mr. Baumann said 
about carbon glands not being as reliable as labyrinth. He had had no 
exp?rience with such high pressure on glands as thers was in the pure 
Ratzau turbine, but they had never had any trouble with their labyrinth 
glands with pressures up to 20 or 30 lb. above atmosphere. He could not 
agree with the author's statement that for large outputs th» Curtis and 
Rateau turbine was the better, because the disc and drum type would 
have to b» made double-ended in the low-pressure part, thus considerably 
increasing the cost of the turbine. For larger sizes they had adopted the 
tandem formation of turbine, and recently had made eight 6,000 kw. seta 
for the Lot's-road power station of the Underground Railway Co. of Lon- 
don, to replace other turbines; thereby they had brought down th coal 
us2d from somewhere about 34 lb. per kilowatt to 2} ]b., and the cost of the 
chang» had practically already been saved. These turbines wer» of the 
pure Parsons typ». and thus the efficiency that was obtained, even in th» 
high-pressure part, was higher than could be obtained with a Curtis wh-el. 
Dividing th? t irbine into two parts enabled the spindles to be kept very 
short; in fact, at Lot’s-road the length between the shoulders of both the 
high-pressure and low-pressure spindles did not exceed 7 ft. Also in the 
small high-pressure cylinder the whole of the high temperature was dealt 
with, and thus distortion was minimised, besides this а steel centre could 


be used. Good blade height was obtained. and. therefore, the leakage was 
small. In larger sizes there was no difficulty at all about double ending. 


and they had not found that it appreciably increased the cost. They did 
not think it advisable to go above moderate speeds for the low-pressure 
blades on account of the larg» terminal Joss, as pointed out by Mr. 
Baumann, but in certain casos. where it was desired to go to higher speeds, 
they had adopted a dise form of spindle, which they had used for blowers 
for many years and with which there was no difficulty in going to the same 
spoeds as with the wheels of a Rateau turbine. Such a combination for 
larg» $1233 of a small Parsons high-pressure turbine in tandem with a low- 
pressure, single or double ended, exceeded th? efficiency of any combina- 
tion with a Curtis wheel. Mr. Baumann further stated that he did not ` 
consider caulked-in blades were safe for high stresses. With this, again, he 
(the sp»aker) differed, as they had never yet had a case of blades coming 
out due to centrifugal foree, except in on? or two cases which wer» clearly 
traced to bad workmanship. On tasting, it was quit» common for the 
blade to break off rather than pullout. From what he had before said, it 
would be seen that the maximum output of the Parsons turbine was the 
game as that obtainable from the disc turbine, and the author's diagram, 
Fig. 23, practically agreed with their figures and was equally applicable. 
ег to the drum or to the dise typ? of turbine. It was necessary. in any 
typ? of compound turbine, to have fine clearances at some point between 
one stig» aud the next. In th» Казац and Curtis turbines this was in the 
glands of the diaphragms, and in the Parsons it was between the blades 
and the casing or rotor. Each party, of course, claimed that their way 
was the best, but, looking at it broadly, ther» was not much to choose 
between the two. With reference to low-pressur2 turbines. the author 
stated that the great importance of these was pointed out by Prof. Ratzau 
who first installe 1 them in 1993. Ta^» speaker referred the author to Sir 
Charles Parsons’ patent in 1894, which had been the master patent ; the 
torpedo-boat destroyer “ Velox” was made in 1902, in which, for 
cruising purposes, there wera reciprocating engines exhausting into the 
turbines. Ta? tiblos of corrections for superheat and vacuum practically 
agreed with his firm's figures, but he could not agree with the author's 
statement that the Parsons turbine could not utilis? very high sup?rh^at. 
Again, as to it: being impossible to desiga the drum turbine for as high a 
vacuum as th? dis» turbine, the fallacy of this statement was shown 
above, and the overall effitiency of a properly designed Parsons turbine 
was аз good for 29-in. аз 27-in. vacuum. Mr. Baumann did not touch on 
the most recent adaptation of the turbine to driving low-speed machinery 
by means of helical garing. Таз Westinghouse Co. in America had 
already utilised it for driving continuous-current dynamos, and his firm 
wasdoingth:sam?. They had working also a rolling-mill running 70 revs. 
per min. driven by a 750-н.р. turbine at 2,000 revs. per min. The experi- 
mental cargo boat * Vespasian " was giving 15 to 18 per cent. better 
consumption than could Ъз obtained with reciprocating engines, and two 
destroyers and two cross-Channel boats were also boing fitted with geared 
turbines. 

Мг. Е. ЗАМСЕТЗОХ found no mention in tha Paper of a Curtis turbine 
having been b iilt in this country, although no fewer than 138 machines of 
this typ? had been built in sizes ranging up to 5.000 Ку. It appoared that 
th» impulse typ» of turbine was g»tting more and more popular, and the 
Curtis principle was gaining favour through its excellent qualities and 
great simplicity. In Fig. 10 the author had given curves of calculated 
efficiencies of Rateau and Curtis wheels, i.e., wheels with one, two and 
three rows of buckets. If th efficiencies shown corresponded with the 
efficiencies determined by numerous tests, the single-whoel construction 
would b» so far sup?rior that any other typ? would not exist. That this 
was not the eas2 was clear from th» Table given, whore а large number of 
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vacuum and superheat of each engine. In his experience where there was 
some slight difficuliv in gotting through tho critical speed to reach the 
running speed, it might be necessary to slow the machine up, and, ther. 
fore, if designers could make the critical speed above the running speed it 


а 


machines were compared and, taking the 3,000 kw 1,500 revs. per тт. 
turbine for comparison, he found that the Curtis turbine showed the 
highest efficiency. In Fig. 22 curves were given of the tangential and 
radial stresses in turbine wheels, but no mention was made of the expan- 
sion of the wheel bore due to these stresses, and the formula given by the 
author did not enable one to get at these expansions. On the question of 
governing, th» author stated that nozzle-governing complicated the 
governor-gear to an extent not justified by the increased efficiency gained 
thereby. The speaker pointed out that all Curtis turbines built in Rugby 
were nozzle-governed, and that the governing gear was noted for its sim- 
plicity and its certainty of action. By means of nozzle-governing an im- 
oved efficiency of 2 per cent. was obtained at 3-load and 4 to 5 per cent. 
at 4-load. These amounts represented quite a bir; amount of saving т the 
coal bill in the course of а year. The value of mixed-pressure turbines 
was daily getting more understood and appreciated. as pointed out by th^ 
author in stating that nearly 40 per cent. of the orders executed by his 
firm were for mixed-pressure turbines. Most of these mixcd- pressure 
turbines were operated in conjunction with some type of heat accumula- 
tor, and he drew attention to a most important feature, viz. :—th^ utilisa- 
tionof theexhaust steam available under all conditions. The low-pressure 
end of the turbine being connected to an accumulator, the maximum pr's- 
sure was fixed at which the accumulator could regenerate th? steam. Tak- 
ing the case of a 1,000-kw. mixed-pressure turbine, such as ха; illustrated 
in th» Paper in Fig. 30, and assuming that the accumulator would generate 
at a maximum pressure of 16 lb. absolute, and that the machine required 
33 Ib. of steam per kilowatt-hour, the maximum total amount of steam 
passing through the low-pressure part would be 33.000 lb. of steam per 
hour, and th» nozzles in front of the turbine were designed to deal with 
the full load at а maximum pressure of 16 lb. If an overload was de- 
manded of th» machine while 33,000 lb. of exhaust steam was available, 
and they assumed the overload to be 25 per cent., it would be impossible 
for the steam going from the high-pressure portion of the turbine to find 
its way from th» low-pressure wheel and at the same time admit the full 
quantity of 33.000 Ib. of low-pressure steam. It might. therefore. be 
assumed that the steam consumption on the high-pressure part of the 


turbine, working. say, between 165 and 16 Ib. absolute, would be about 
The low-pressure nozzles were already dealing 


40 Ib. per kilowatt-hour. 
with the maximum steam, and any further steam coming from the high- 


pressure wheel would find it was out of the system through the relief valve 
in the low-pressure pipe system. or, in other words, the accumulator would 
not be able to supply its available quantity of steam. 


instead of being able to discharg» at the rate of 33.000 Ib. per hour. the 
accumulator could only discharge at 23,000 lb. per hour, the available 
surplus of 10.000 Ib. being blown to atmosphere from the relief valve. To 
overcome this difficulty the B.T.-H. Co. had designed a mixed. pressure 
turbine wherein this objectionable feature was absent. With regard to 
the efficiency of the British Westinghouse Co.'s mixed. pressure turbine, 


given as 69-8, he noticed this had been obtained with the assistance of 


128 deg. superheat. The author had dealt with corrections of superheat. 
&c., in the Paper, and said that 4-25 percent. betterefficiency was obtained 
with 100°F. superheat. 
given therein for a B.T.-H. 1,250-kw. mixed-pressure turbine, the effi- 
ciency on low-pressure steam was given as 68:2 per cent. with 24°F. 
Assuming that this B.T.-H. turbine had been running with 128°F. super- 
heat and applying the author's corrections, the efficiency would increase 
from 68-2 per cent. to 71 per cent. 

. Мг. В. J. KAULA apreed with the author that for small and moderate 
size turbines th» disc and drum type was the best design, assuming the 
drum to be bladed on the reaction principle: but he (the speaker) would 
like to go further and say that the same held good for the larger outputs. 
The author's argument against this statement was based on two main 
facts, viz., that the output for a given speed was limited by the heavy 
losses, and, consequently, by th» diameter of the disc or drum at th» low- 
pressure end; and. secondly, that а drum could not be run at so high a 
peripheral speed as a disc. As regards the first assumption some allow- 
ance must be made for skin fractional losses, which varied approximately 
as the fifth power of the diameter for the disc. and about as the fourth 
power оп a drum. There was an advantage here in favour of drum con- 
struction, The author had said that a disc without a hole in the centre 
could be stressed higher than one without; he (the speaker) considered 
that a solid drum should be treated as the former. The well-known 
Willans system of blading lent itself to high-speed working, and he found 
that they were able to keep ahead of generator makers оп the output speed 
curve without sacrificing economy and without adopting double-flow 
designs. Table V. was of great interest to him, as it gave efficiencies which 
had been obtained on Curtis-Rateau turbines, presumably under favour- 
able conditions, and which showed a maximum efficiency of 67.9 per cent. 
for that design. He took it, therefore, that this was as good a figure as 
might be expected from this type of turbine unless the output was in- 
creased or the steam conditions more favourable. With very few excep- 
tions test results did not take into account the water contained in the air- 
discharge from the condenser. The amount of water in question was 
approximately equal to that contained in saturated air or at the tempera- 
ture and pressure at which the air was separated from the body of water 
condensation. 

Mr. 8. J. У’лтзох (Bury) remarked that each particular type appa- 
rently had its advantages and its disadvantag>s. From the results of 
the reliable tests g.ven there seemed to be practically no difference in the 
steam consumption or the efficiencies. In the past it had not always been 
possible to get the exact conditions under which test figures had been 
obtained, and he considered the most important portion of the Paper to be 
Where the author give the percentages of adjustments necessary for the 


An overload of 
250 kw. at 40 lb. per kilowatt-hour represented 10.000 1b. of steam, so that 


Referring, therefore, to Table 7 and the tests 
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With regard to the regulating of nozzles, 


would b» very advantageous, 
Supply under- 


to his mind that was a question of some little importance. 
takings would have to run their machinery, at any rat? for some portion of 
th- day. very much under full load. Many of them remembered in the 
past there had been considerable discussion on the different ways of 
throttl» and automatic expansion governing of reciprocating engines, and 
he took it as a question of a very similar kind. In thess days of keen com- 
petition, anything that would enable them to save 3 per cent. to 5 percent. 
was of no Ltile importance. 

Dr. E. RoskENB RG said that in the Paper it was mentioned that with 
exhaust turbines, for starting апа parallelling, high-pressure steam was 
generally required, which was regulated either by hand or by a mechanical 
governor. He referred to an interesting installation where the necessity 
for high-pressure starting had been avoided by a novel electrical arrange- 
ment. When the Birmingham Corporation consider»d installing exhaust 
turbo-generators in their Summer-lane station, it was intended to use in- 
duction generators with squirrel-cage rotors which should work in parallel 
w th the engine-driven alternators, being brought up to speed together 
with th? alternators, по high-tension switch being provided for the turbo- 
generators. Going closer into this very ingenious scheme he found that 
the wattless current of the additional load and also the magnetising cur- 
rent of the induction generator would overload the engine-driven gene- 
rators with wattless current to such an extent that this installation would 
have been only possible on a few of the sets if all the other existing gene- 
rators could be used to help out with wattless current, but that it could 
not be used as a general proposition. The desired result was obtained, 
however, by supplying synchronous turbo-generators with exciters direct- 
coupled to them and connecting the exciter Held in parallel with the field of 
the main generator. "The rotor of the turbo-generator was also fitted 
with a damper. Before starting, the field of the main generator was. 
excited. In running up to speed the turbo-rotor could never have a speed 
much different from the speed corresponding to thatof the main generator, 
because the damper acted аз a squirrel cag, and if the exhaust steam did 
not give sufficient power in the turbine the damper would cause the turbo- 
generator to run as an induction motor; or if the power of the exhaust. 
steam in the turbine was more than that required for the no-load losses (and 
that, of course, would be the rule), the damper would cause the machine 
to act as an induction generator, returning at slightly above synchronous 
speed some power to th» main generator, so helping to drive it. But 
already at comparatively low speed the direct-coupled exciter gave suffi- 
cient E. M.F. to pull the turbo-g-nerator into exact synchronism, and it 
would remain in synchronism. This patented arrangement not only 
simplified the starting so far as the steam end was concerned, but also 
simplified considerably the switchgear, аз no switches were provided on 
the high-tension side. As to the exciter field of the turbo-generator, there 
was only an adjusting rheostat, which could be set once for all. It was 
necessary in this case to use a direct-coupled exciter because the exciting 
voltage of the main generator (440 volts) was not suitable for a turbo- 
generator. АП the main generators of the station were supplied from 
common direct-current exciter mains, the exciter-generators being regu- 
lated by means of a Tirrill regulator. "These direct-current generators 
were practically loaded to the utmost of their capacity. Two of these 
exhaust. turbo-generators (Bellis & Moreom turbines with Westinghouse 
generators) were in service and three others were being installed. 

Mr. P. A. SANDERS considered that, since the author's figures almost 
entirely agreed with the results of various speakers, they could be taken 
as & standard to work upon. He did not altogether agree with the 
author's remarks concerning disc and drum construction. It was much 
harder to detect lack of homogeneity in drams than in discs. With regard 
to critical speed of shafts, he thought an equally important critical speed 
waa that of discs, owing to the effect the steam т ght have on them whilst 
running, due to the openings in the preceding no»:les or diaphragms. 
Mr. Stoney had mentioned the results of the turbine supplied to Chelsea. 
Th? results were splendid, but if the Table given in th? Paper was referred 
to, it would be seen that there were many firms to-day who were building 
turbines quite equal to them. Не thought that the present position of 
turbine efficiency was largely due to the improvements in the design of 
condensers. Reference had been made to the cutting of blades by the 
velocity of the steam in turbines of the compound pure-impulse type. He 
had seen many turbines of this type opened up recently, and after many 
months of service not one of them showed any signs of cutting due to this 
cause. The author had mentioned that the General Electric Co. of 
America had decided to do away with the vertical shaft turbines. He 
was sorry to hear this, аз he knew the Curtis vertical machine to be excel.. 
lent mechanically and to have done good service. He believed that a. 
large portion of the trouble which had been experienced with this type of 
shaft was due to faulty erection. 

Мг. А. E. McKENZIE (resident engineer, Stuart.street power station, 
Manchester) said it must be admitted that the Curtis-Rateau or the 
Curtis- Parsons type ought to be made cheaper than the impulse type, but 
makers of the plain impulse type had been able to hold theirown with the 
makers of the Curtis turbines. He thought a little higher efficiency could 
be. obtained with the plain impulse type. and the ећіс:епсу could 
be maintained longer than with the other types. Up to now no blade 
erosion had taken place. From the central station engineer's point of 
view it was not a question of $ per cent. or even 1 per cent. increased efti- 
ciency. The point they had to consider was the reliability of the machine. 
It paid them to run a turbine right through from one week.end to the 
other and use a reciprocating set for the peaks. Не did not see eye to eye. 
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with Mr. Sanders when he said that the regulation should be altogether 
automatic. They had to deal in Manchester with heavy peak loads, but 
they could afford time for a man to go and open astop valve. He had no 
doubt that most engineers were very glad to hear that the stripping of 
re-action turbine blades had been absolutely stopped, he, however, knew 
one station engineer on the Continent v. ho had three 5,000-kw. sets down 
by stripping. With regard to the high temperature in the Zoelly type, 
the plain-impulse type, such as they had, was suitable to withstand that 
temperature. One had been running for two years with a superheat tem- 
perature of 600°Е, In the last set which was installed at Stuart-street a 
De Laval turbine 450-kw. 500 revs per min. for driving the circulating 
water was used. This was supposed to be the first built in this country. 
It had now been running for two months and they had not had any trouble. 
In the Zoelly typ» in this country it had been usual to use nickel-steel 
blades. On the Continent they were going in for a brass alloy and where 
a nickel blade was adopted they were now employing a bigger percentage of 
nickel, as high as 25 per cent. ; whereas it was usual formerly to use 5 per 
cent. With regard to the tests given in the Paper, the most important 
test on the Zoelly type was remarkable by its absence. It was quite equal, 
and in some cases better, than those in the Paper. 


THE ONTARIO 110,000-VOLT TRANSMISSION SYSTEM.* 
(Continued from page 668.) 


NIAGARA FALLS STATION. 


Power is received at the Niagara Falls station from the Ont>rio 
Power Co.'s distributing station at 12.000 volts pressure by lesd- 
sheathed cables in tile conduits. Each of these cables is capable of 
carrying 4.500 kw., and since exch transformer bank hes г сарлейу of 
9.000 kw. exch pair of incoming power cables connected in роге! to 
supply a trensformer bank. Both ends of each pair of cables are pro- 
tected by an automatic oil cireuit-bresker. The oil switch at the end 
of the cable is connected with an auxiliary ‘bus bar, which in turn is 
connected by similar breakers to the main Багз. or directly to a benk 
of transformers, | 

At present there are nine 3,000 k.v.a. single-phase transformers in- 
stelled, whilst the building has been made large enough to contain сп 
additione] bank of three. 
formers the current is carried through disconnecting switches end 
high-tension oil switches to the high-tension ‘bus bars; then through 
disconnecting switches end oil circuit-breakers to the line outlets of 
the two outgoing 110,000-volt lines. From here it passes through 
choke coils and electrolytic arresters, with horn-gaps placed outside to 
the line. 

The 12,000-volt switches, bus bars and accessories are located in the 
basement. The incoming feeder cables are laid in ducts beneath the 
basement floor, the necessary number terminating at the terminal 
compertment opposite each feeder switch. In other parts of the 
basement are the heating boilers. oil tanks, storage battery. pumps 
end air compressor. The two cables for feeding each switch termi- 
nete in а terminal! room with standard end bells, above which the sets 


From the high-tension side of the trans- : 


to an auxiliary "bus bar, the second the auxiliary "bus bar to the main 
bar, and the third the auxiliary bar toa bank of transformers. Ву this 
arrangement a feeder with a capacity equal to that of a transformer 
bank may be connected directly to a transformer bank or to the mein 
‘bus bar. Through the medium of the auxiliary ‘bus bar a trensformer 
bank may a!so be connected to the main bars. "This arrangement. 
while not complicated, permits of sufficient flexibility, since there аге 


Ета. 19. — TRAxsFORMERS IN DUNDAS STATION, SHOWING 
110,000-уогт CONNECTIONS. 


always two oil circuit-breakers in series. The feeder switches are 
esch equipped with inverse time-limit relèys, each transformer switch 
having a definite time-limit reley, while the ‘bus bar switches gre non- 
automatic. Disconnecting switches are supplied on both sides of 
each oil switch. The oi! switches «re electric;!ly controlled from a 
switchboard located in the contro! room. Coloured lamps are em- 
ployed to indicate switch conditions to the op»rator. 


Fic. 1ll.—LiuHTNING ARRESTsRs (COVERED WITH SNOW) AT DuNDAS INTER-SWITOHINi: STATION. 


of leads are tied together. 
stepped up to 63,500 volts, single-phase. 


* based on articles 10 tne ” Klectrical Worla * 


The leads from the transformer oil switches 
pass up through the floor to the transformers, where the potential is 


| 


A track runway is provided to facilitate the removal of the trans- 
formers to the erection room for inspection or repairs. The trans- 


Each feeder is equipped | formers are connected in delta on the low-tension and in star on the 
with three oil circuit-breakers, the first connecting the power source 


high-tension side, with an earthed neutral through a water resistance. 
These nine 3,000 k.v.a. transformers are shell-type, oil-insuleted and 
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water-cooled. "They are designed for operation on 12,000 volta low | through sprinklers some distance above the surface and in falling 
tension, 110,000 volts high tension, and are equipped with the ; about 8 ft. over screens is cooled by contact with free air. Duplicate 


Westinghouse condenser type of bushing. 


Each transformer and high-tension line is connected to а ‘bus bar 
by an automatic three-pole oil circuit-breaker. These are controlled each being slightly greater than the oi! volume of one transformer. 
from the gallery in a manner similar to the 12,000-volt oil switches. The transformers are provided with oil blow-offs at their tops piped to 


In general the oil switches are isolated by means of disconnecting | 


switches with blades normally vertical, mounted on post insulators, 


motor-driven turbine pumps are installed for operating this system. 


Duplicate oil tanks аге installed in the basement, the volume of 


a main running into the “ bad " oil tank. This tank is provided with 


an oil sealed blow-off and a valve at the bottom to a drain. 
The oil, after filtering, 


is pumped back into the “‘ good " oil tank. 


supported on the walls. All 110,000-volt connections and ‘bus bars | filter and drier is installed between the tanks. 
An oil pump is also pro- 


consist of bare | in. seamless copper tubing supported on porcelain 
petticoat insulators, of the built-up post type, with an overall height 
of 39in. The bus bars are installed near the roof and are supported 
on special steel structures. They run the entire length of the high- 
tension switch room. А minimum clearance of 6 ft. between phases 
and 3 ft. 6 in. between а conductor and ground is maintained. Owing 
to the design of the switch no concrete barrier or brickwork is ге- 
quired. This type of switch will automatically open by gravity 
should an accident occur to the mechanism. 

The line outlets consist of corrugated porcelain tubes 40 in. long. 
supported in a horizontal position by four porcelain posts mounted in 
the plane of the wall in a treated wooden frame 5 ft. square, the inter- 
vening space being filled with plate glass. The hoods protecting the 


vided for pumping pure treated oil to an “ intermediate " oil tank 
placed on the main floor at such an elevation that the ой may be 
drawn into any of the transformers һу exhausting the air from the 
cases. А motor-driven air compressor and vacuum pump is piped to 
the different transformer cases. This can be operated as a vacuum 
pump for drawing oil into the case or as a compressor for pumping in 
air to assist gravity in emptying the case. The high-tension oil- 
switch tanks are connected by pipes to a switch oil tank in the base- 
ment, which is also connected to the oil filter. 


Dunpas STATION. 
The Dundas station (Fig. 11) is the main inter-switching station of 
the present system. From this station the outgoing transmission 
lines radiate to the various substations of the system. The station 


An oil. 


outlet bushings from the weather are 8 ft. wide and extend 3 ft. below 
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Fic. 13.—Товохто ЁТ TION. 


the level of the bushing. Ор leaving the porcelain the leads drop , equipment consists of four 750 k.v.a. oil-insulated, water-cooled 
vertically to a post insulator beneath the hood, from the top of which 110,000-volt to 13,20)-volt Westinghouse step-down transformers, 
the cable is carried directly to the insulator on the arrester structure. | for supp'ying the city of Hamilton and vicinity ; seven 110.00)- volt 
A choke coil constructed of solid aluminium wire in the shap2 of a | Westinghouse electrically op2rated circuit-brezkers equipped with 
helix with porcelain separators between the adjacent turns is placed * 
beneath the wall outlet and this insulator. For lightning protection | 
two sets of electrolytic lightning arresters are employed. These are 
equipped with horn-gaps and are placed on special steel structures 


12.000 kw 

110.000 Volts 
12,000 kw 
110,000 Volts 


o ——H——— 


outside the building, the aluminium plates being immersed in boiler- ! Lishseias 
iron tanks filled with oil. рио а 
The main | Onoke Coils Series 
Traoslormers 


Two switchbuards are located in the control room. 
bourd consists of three 28 in. slate panels, Each panel controls one 
incoming feeder, the two connected 12,000-volt switches and one | 
transformer bank. Two of the panels. in addition. control the out- i 
going high-tension lines. Mimic ‘bus bar connections and the indica- | 
ting lamps on the board assist the operator. The recording meters | 
аго pieced on panels in the rear of the main board. The second switch- | 
board is used for ststion service. It controls the main lighting, the | 
motor generator, the battery charging, the crane, the battery end | 

х | L.T. Busbar 
| Мо. 1 777—7 
| 
! 
| 


Line ОП Switches 


Series Relays 
Н.Т. Buebars —_f—___-~.___{|—_ LS dp -9- -a 


4 { 
3-1250 kw T 20 


Transformers —— 


Trtnstformer аф 
3-1250 kw 
MEAT 


pump circuits. The lighting is done by means of incandescent lamps 


connected to thrce phases of the 110-volt stetion circuit. Every ишү: 
third light is wired т such а wey that by meens of a no-voltage release Borvius 0 do 5 Өе 


switch on the service switchboard these lamps are thrown over to the 
battery circuit in case the alternating-current power is off. 

The water for cooling the transformers is obtained from the city of 
Niagara Falls, end from the Onterio Power Co. if the city supply 
should fail. The water, having p2ssed through the transformer coils, 
is carried to 2 sprinkler cooling tank. This is ап open concrete basin, 
6 ft. in depth, in two sections ezeh 30 ft. bv 60 ft., with the surface CCl | 
just above the ground level. The weter is delivered to the basin volt electrolytic lightning arresters. 


Bervice тавони. 13.2006 55 = 


Fio. 14 —WiRIixa DrAaRAM, Toronto STATION. 


condznser-typ2 bushings (Fig. 12); six sets of the out-door type 
110,000-volt electrolytic lightning arrestcrs, and two sets of 13.200- 
Seven 110,000-volt, three-pole 
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automatic solenoid-opereted oil switches are used, one for each in- 
coming and outgoing line 2nd one fora benk of three 750 k.v.g. trans- 
formers. The two sets of 110.000-vo!t “bus bors are supported on 
horizontal] 1. beams near the roof, similor to those gt the Niagare Fells 
station, Опе set of disconnecting switches is provided on the 
line side ef exch oil-switch. while en the station sid? there are two 
sets. so arranged thet any line mev be connected to either set of 
“bus bars. Three oil-insulated, se!f-cooled 75 k.v.a. transformers, 
stepping down from 13.200 volts to 2.200 volts, are used to serve the 
town cf Dundas. 

With a few exceptions the entire equipment of the Nicgare Falls 
and the Рала stations was furnished and installed by the ( anadian 
Westirgnouse Co. 

TORONTO NTATION. 

This station (Fig. 13) is in three sections, cach running the length of 
the building—the high-tension switching scetion, the transformer 
section and the low-tension switching section. The incoming lines 
are protectcd by electrolytic arresters placed inside the building, with 
the horn-gaps mounted on stee! stru tures outside. The hoods for 
the outlets are built with a floor. upon which the entrance bushings 
are mounted. These bushings consist of stacked porcelain rings. 
with a pronounecd petticoat. The different sections are clamped 
together with 2 brass bolt extending through the centres. The inter- 
vening space between the brass and the porcelain is filled with con- 
centric fibre rings and insulating compound. As the arresters aro 
placed inside the buiding and the gaps outside, six of these bushings 
are required forcech line. ріг choke сойх ere used and are inserted 
in the power lezd on the inner sid» of the entranee. 

The 110.000-volt oil-switch equipments consist cf two line end two 
transformer switches, each in the “bus bar circuits. The general 
arrangement of 110,000-volt “bus bers and connections (Fig. 14) is 
similar to that at Niagara Fallsand Di nds, except thet the insulators 
used сте of à corrugated rether then è petticoat type. The bushings 
emploved cn the General Elcetrie oil switehes end tro isformers are 
made of pressed annular ringed scetions of compound clamp:d to- 
gether. end the interior space is supp'ied with concentric сулп of 
treated tibre reeching the length of the bushing, w hich. ; efter esscmbly, 
is fil! d with à viscous compound while hot and коса. 

The transformer equipment consists of two benks of 1,250 k.v.e. 
transformers stepping down the troasmission pressure to 13.200 volts. 
The seconde ry lec ds bre neh end run through ой switches to two sets 
of "bus bars, e^ ch of which is divided into two parts. The се work is 
built with pressed-brick wells end concrete shelves, 
planned to heave two-ring bus bars, осей ring being in four sections, 
At the present time there ere eight feedors; cach provided with auto- 
matic oil switches fcr connecting to either set of bers. The oil 
switches and “bus bers ere leceted in two rowson а gallery, while the 
potential and series Я are paced in compartments on the 
main floor immediately beneath the switches. Each “hus ber is pro- 
tected by en a'uminium-cell surge protector set. The outgoing 
feeders leve the buiding by underground ducts and run to the five 
municipal substations in different parts of the citv locatcd and con- 
nected so as to form a loop circuit. 

Tnere are at present being installed in the basement of the building. 
by the city of Toronto, transformers stepping down from 13.200 volts 
to 2.200 volts. This transformer station. when completed, will be 
uscd as а substation for city service, mainly to supply power for the 
factory load of the city. ә large part of which is located within half a 
mile of the station. The control switchboard is located on a small 
open gallery. АП 110.000-volt апа 13.200-volt. switches тау Бе 
operated from the board. A concrete pump house has been con- 
structed a few hundred vards distant on the shore of Lake Ontario, 
with an intake pipe extending 500 ft. into the lake to provide cold 
water for cooling purposes. Duplicate motor-driven pumps and a 
service equipment similar to that at the Nicgara Falls station have 
heen installed. 

The Dundas station. being situeted at a central point, Ваз been 
designed as controlling station for the entire system, end at this point 
are located the chief operator and his assistants, who aet in the espa- 
city cf load despatchers. These Gpere.tors ere in constant touch with 
the operators at the other stations through the privete telephone 
system which has been installed. 1n case of trouble on any part of 
the high-tension lines the faulty scetions can be eut out and energy fed 
to all of the stations. The switching arrengements which have been 
provided at Dundas make this possible. As the Niagara station is the 
source of supply for the entire system it is necesssry to maint?in com- 
municaticn between this stztion end the Dundes stetion at all times. 
and a dupheete telephone line has been provided. 

The operating staff, in addition to the chief operator and his assist- 
ants, Consists of two he'pers at the Dundas station end three operators 
at each of the other stations except Megara and Toronto, where there 


are stalls of five. (To be concluded.) 
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NEW POWER STATION АТ BURY. 


The majority of the large electric supply undertakings in this 

country which in the eorly devs of the industry adopted a thre?- wire 
continuous-current svstem have found it necessary to supplement 
this with г, three-phase supply, the letter being found desirable. or 
essential, owing cither to the expansion of the network bevond the 
economical limits of the continuous-current supply, or to the advan- 
tages of a three-phase supply for large power consumers. One р the 
most recent undertakings where three-phase plant hes been so 
adopted is that of the Bury Corporation. 
The first power station at Bury, known as the Rochdale-road 
station. was opened in November, 1896, the origina] piant consisting 
of two Lancashire boilers, two 22 kw. generating sets end two 130 kw. 
generating sets, à tota! capacity of 304 kw. Owing to the gradual 
increase in the demand,extensions have been carried out from time 
to time. until, by the end of the year 1907, plant to the total capacity 
of 2,260 kw. was installed. 

By that time it was evident that further steps would hve to be 

taken to place the undertaking in a position to supp!y the increzsing 
requirements of consumers. and the Council accepted the recom- 
mendation of the Committee that a new generating station shou'd be 
erected at Chamber Hall, instead of carrying out any further exten- 
sions on the Rochdale-rozd site. 
The new site had the following advantages. in all of which respects 
the Rochd :le-road site is deficient : (1) Coa! cen be brought direct by 
rail to the boiler-house. (2) An almost un'imited supply of con- 
denser water can be obtained. (3) Land is ауга е for глу future 
extension. (4) The site is in the сспіте of the карру area. [t is elso 
interesting to note that on the site when acquired by the Corporation 
stood Chamber Hall. tho birthplace of Sir Robert Peel. 

Buildings.—The buildings, which are steal framed, are constructed 
of, and {сод externnily with, loeal bricks, with Huncost terra-cotta 
dressings, ¿ad of simp!e but bold design. The turbine-room is 104 ft. 
long by 69 ft, 4 in. wide., and the boiler house is 104 ft. long by 64 ft. 
wide. These buildings are 37 ft. in height from «round toor to top 
boom of I: *tiee roof pouces and the ridge cf contre} lantern is l4 ft. 
above the latter point, m-^king 2 iota! height of 51 ft. from ground 
floor to ride. 

The chimney sheft, which is 204 ft. high from the boi!er-house 
Hoor sad 10 ft. interne! diameter, is situste in the boi er-house at the 
temporary end, is carried through the roof. and will become ulti- 
mately the centre of g renge of eight boilers, for the espacity of waich 
it hes bean designed. Опо large flue opening receives the economisor 
and the bye- pass fluos. 

It was intended originally to construct the retcining wall edjoining 
the railway of mass-concrete, but the requirements of the railway 
company forecd an altered position of the power station, resulting in 
the well being p!sced on such a line thet the pressure of an ordinary 
concrete woll would endanger the stability of the Bury Grounds 
3 ft. 6 in. intercepting sewer, constructed in the centre of an intended 
street. abandoned consequent upon the acquisition of the site for 
power station purposes. The cost of diverting this sewer being pro- 
hibitive, schemes and tenders were invited for 2 reinforced concrete 
well designed to transmit the resultant pressure clear of the sewer. 
This was accomplished by extending the tce of the wall in the form 
of a slab and beam over the sewer. with steel reinforcement sufficient 
to relieve the sewer of extraneous pressure. Buttresses were con- 
structed on the face of wall. and these in turn formed a base for the 
stanchions supporting the girders carrying the railway siding. The 
structure is a unique (and probably the only) example of its particular 
tvpo, and has achieved a result otherwise impossible except at a 
costly strengthening of the underlying sewer. 


Railway Siding and Coal Bunkers.— A railway siding, consisting 
of a double set of rails. has been constructcd from the main line of the 
Lancashire & Yorkshire Railway. Tae rcils nearest the building are 
laid immediately over the coal bunkers, so that the coal waggons. 
which are provided with bottom doors, c2n be emptied direct either 
into the lower storage bunkers or into the upper bunkers, to which the 
coal shoots ere attzened. The lower bunker has а storage capacity 
of about 650 tons, and the upper bunkers с exspacity of about 100 tens. 
The general arrangement will be evident from Fig. 1, which shows a 
vertices! section of the power station. | 

A cross-over гога wit eventually be Iżid bevond the bunker at the 
temporery end of the building to enable empty waggons to pass 
under, ond receive the contents of, the ash bunker; but in the mezi- 
while г cross-over гога has been fixed at the entrance end of a 
siding. end the ashes are being used to fill up a considerable spa 
which exists between the retzining wall and the main line of i 

railway. 

A weighbridge with housing has been fixed at the entrance to take 


THE ELECTRICIAN, FEBRUARY 9, 1912. 


711 


— ———— - 


the weight of all wagguns, whilst 2n electric capstan, with fairleads 
fixed in convenient positions along the track, provides a convenient 
meens of handling the coe! waggons. | 

Boilers.— The present plant consists of three “ Woodeson `` boilers, 
and space is provid-d for putting down the fourth boiler when re- 
quired. Each boiler hes three upper drums, 4 ft. diameter. and 
three lower drums 2 ft. 11 in. diameter, the upper end lower drums 


16 expznsion stages. 


In «ddition to the usual fittings the turbines 


are provided with spced-limiting сезг on the governor, motor-driven 


—— 
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condenser. 
4 per cent. for norma! ehzs»ge»s of loed, ond will not permit a momen- 


oil pumps for flushing the min bearings before starting up, motor- 
driven governor regulating gesr controlled from the switchboard, 
and motor-operated 48 in. exhaust valve between the turbine and the 


The governor is e-p3ble of holding the speed within 
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Ес. 1.—Cross SECTION or POWER STATION. 


being connected together by 399 straight tubes, all of which are 14 ft. | tarv variation of more than 14 per cent. with 25 per cent. load varia- 
The run- 


$ іп. long, and 3 in. outside diameter. Each boiler has a heating 
surface of 5,100 sq. ft., and is capable of evaporating 25,000 Ib. of 
water per hour from and at 212°F. А superheater having a heating 
surface of 600 sq. ft. is placed between the first and second banks of 
tubes, and is eapable of raising the temperature of the steam by about 
150 F. The working pressure is 200 lb. per square inch. АП fittings 
end valves are of Hopkinson's make. Metel casings with asbestos 
linings are fixed outside the brickwork on the front and sides of the 
boilers. Mechanical stokers of the coking type and an eeonomiser 
ere Installed. 

А pit is constructed opposite each hoiler, into which 2 skip can he 
lowered to receive the ashes as they are raked out of the dumping pit 
of the boiler. An overhead runway extends from one end to the 
other above the firing floor, and terminates at the foot of an electric 
hoist situated opposite the base of the chimney. The runway 
«arries an electric crab, which lifts the skip and its contents out of the 
pit, and removes the ashes to a receiving hopper, from which the 
hoist is supplied. The hoist then lifts and automatica!ly discharges 
the ashes into а cast-iron hopper situated on the railway siding. 

For feeding the boilers two steam-driven pumps of the “ Woode- 
son " low-speed double-acting type heve been installed, exch capable 
of delivering 100,000 Ib. of water per hour. The feed water is 
obtained either from the hot well situated in the turbine-room base- 
ment or from the storage tank which forms the top of the pump room. 
The feed pipes are arranged on the ring system, so that thesupply can 
be given either direct to the boilers or through the economiser. 
Duplicate feed valves and branches are provided to each boiler, and 
any length of pipe can be cut out by closing valves without inter- 
rupting the supply of water to the boilers. The straight feed pipes 
and tees are of cast-iron and the bends of solid drawn copper. 

Steam Pipes.—The main steam range is in the boiler-house, and is 
‘tarred on adjustable roller supports ѕер2гаѓе!у attached to heavy 
‘cast-iron brackets fixed to the wall A chequer plate gangway 
approached by г wrought-steel ladder gives access to the pipes and 
valves. The main pipe range is 10 in. interna] diameter, with 7 in. 
branches to'the boilers and 8 in. branches to the turbines. А lorge 
steam sepatator, with the branch on a higher level than the range, is 
fixed at each branch to the turbines. The separators and pockets 
suitably placed on the range are connected up to steam traps of the 
“Sentinel ” float type. 

. Generating Plant.—Two turbo-alternators are installed, and space 
18 provided for a third set when required. Each set of plant is 
capable of giving an output of 2,100 kw. under continuous working 
conditions. The turbines are of the “ Zoelly " impulse type, with 
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tion, or of 5 per cent. with 100 per cent. load variation. 
away attechment to the governor comes into use if the speed in- 
creases 10 per cent. above normal. 

The alternators generate three-phese alternating current at a 
pressure of 6,000, 6,600 volts between phases and a frequency of 50 


Fic. 2.—TURBINE Room IN New STATION, 


The rotors are of the cylindrical type. The rise in voltage of these 
machines from full non-inductive load to no-load is 5 per cent., and 
from full inductive load to no-load 16 percent. The efficiency of the 
alternators on an inductive load having a power factor of 0-8 is 91 per 
cent. at full load, 89-5 per cent. at three-quarters load, 85-5 per cent. 
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at half load and 75 per cent. at quarter load. Special air ducts are | at a distance of 180 yds. from the buildings. By arrangement with 


provided in both the rotor and the stator for ventilating purposes, 
and air is forced through by means of a fan attached to the rotor. 
The inlet for the air is at the lower portion of the machine in the base- 
ment, and the outlet at the top. The quantity of air circulated is 
approximately 8,000 cubic ft. per minute. 

The exciters are direct connected to the main shaft of the plant, 
and are carried on an extension of the bedplates, as will be noticed in 
Fig. 2, which gives a view of the turbine room. They generate con- 


the occupiers water is obtained from a position in the reservoirs 
adjacent to the inlet from the river, and is returned to another part 
of the reservoirs remote from such inlet. "The water gravitates to the 
works through a 30 in. cast-iron pipe. and is discharged through a. 
similar 30 in. cast-iron pipe and a wooden flume. 

Su itchgear.—The cubicles containing all extra high-pressure gear . 
(Fig. 3) stand on the turbine room floor with the operating board 
immediately above on a gallery. The cubicle structure is built up 


tinuous current at a pressure of 220 volts, the speed of the plant being | of reinforced concrete slabs, and is divided by a middle wall into a 


1,500 revs. per min. 


Condensing Plant.—Surface condensers of the “ Contraflo ` type i give easy access to appliances. 


are placed in the basement immediately below the low-pressure end ! 
of the turbine, and are connected therewith by an expansion pipe of | 
the diaphragm type. Each condenser has a cooling surface of | 
4,300 sq. ft., consisting of 2.436 tubes about 9 ft. long and ў in. ex- | 
ternal diameter. The condenser will give a vacuum equal to 283 in. 
of mercury with the barometer at 30 in. and the circulating water at а 
temperature of 60°F. when condensing 33,000 lb. of steam per hour. 
Each turbo-alternator has its own set of air and circulating pumps 
of the steam-driven reciprocating type, with two Edwards air 
pumps. А small rotary “ Albany " pump for circulating cooling 
water through the oil tank of the turbine, and also a small single- 
acting reciprocating pump for removing condensed water and oil 


front and back portion. А clear gangway is arranged all round to 
The isolating and oil switches are 
contained in the front portion of the cubicles, and the ‘bus bars, 
instrument transformers, fuses and trifurcating boxes in the back 
portion. Each cubicle is provided with an iron door with plate- 
glass panels, to enable all apparatus to be inspected while in use. 

The switchgear is divided equally into two parts. arranged on 
either side of a centre cubicle containing & main ‘bus bar dividing 
oil switch of large capacity. The “bus bars can, therefore. be divided 
into two halves isolated from each other. Опе generator. two feeder 
circuits, and a station circuit are connected to the "bus bars on each 
side of the dividing switch, and spare cubicles are provided for two 
additiona! generators and two feeders. 

The operating panels are of black enamelled slate, with the usual 


Fic. 3.—E.H.T. SWITCHBOARD AT CHAMBER HALL STATION. 


from the separator, are driven by suitable motion work from this 
plant. The discharge from the oil pump is taken into a galvanised 
settling tank, provided with a division plate to form а compartment 
which enables the water at the lower level to be drained off and leaves 
any oi! floating on the surface. 

The steam from the low-pressure cylinder of the engine passes 
through the '* Baker " oil separator, and thence into the low-pressure 
end of the turbine. 

Two galvanised steel tanks, each 6 ft. bv 6 ft. by 3 ft., and sup- 
ported on sep2rate weighing machines have been supplied to enable 
continuous full-lozd steam consumption tests to be carried out on 
either turbine set. "The discharge pipe from each air pump is con- 
nected to a three-way cock which can divert the condensed steam 
into the pipe leading to the weighing tanks or to the hot well, and 

another three-way cock is connected to the pipe leading to the 
weighing tenks to divert the water into either of the tanks. The 
outlets from the tanks are arranged so that either can he emptied by a 
3in. centrifugal pump driven by a three-phase induction motor, 
while the other is being fillcd. 
Mevera! large reservoirs, having a total surface area of about 
7 acres, and supplied from the river Irwell, were already in existence 


indicating instruments of the induction type. The switches for the 
generators, station circuits, and 'bus bar dividers arc hand operated 
only, but the feeder oil switches are fitted with adjustable overload 
time-limit trip gear. As the neutral wire of the generators is not 
connected to earth, three earth indicating voltmeters have been 
provided. 

The shunt and series regulators for the exciters and the alternator 
fields respectively are placed on the gallery floor at the back of the 
panels. They are operated through rcds, worm and wheel gear. and 
chain wheels from hand-wheels carried by pillars fixed to the platform 
at the front of the board. 

The gallery floor and also the floor round the high-tension cubicles 
consists of chequered glass tiles set with a special insulating cement 
into an iron framework. 

Trunk Mains.—Duplicate extra high-pressure trunk mains have 
been laid from: Chamber Hall Power Station to the Rochdale-road 
works. The cables are of the three-core type, with sheped conduc- 
tors having a sectional area equal to 0-15 sq. in. The insulation over 
the cores is sheathed with lead and provided with one layer of gal- 

vanised wire as an earth shield. For a short length adjacent to 
Chamber Hall, owing to the absence of roads, the cables have been 


— 
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the latter can be cut out of circuit and the speed of the main motor 
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temporarily laid in а substantia! wocd trough carricd above the | 
surface of a field. but in other positions the trunk mains, together 
with a duplicate telephone line, have been laid in an asphalt trough 
filled up solid with molten bitumen and covercd with molten asphalt 
ironed down solid with the trough. The cables sre supported from 
the bottom of the trough by asphelt bridges, and asphalt distance 
pieces are inserted to ensure adequate spacing between the cables 
and between the sides of the trough and the cables. A two-way 4 in. 
stoneware conduit has also been laid to provide for future require- 


ments. 
Rochdale-road Sub-station Equipment.—The trunk mains terminate 


at an extra high-pressure switchboard of similar construction and 
manufecture to the power station switchboard. Apparatus is pro- 
vided in the cubicles and on the operating panels for the control of 
three feeders and three motor-generetors. Two feeder panels are 
used for the incoming trunk mains, and the third controls @ set of 
transformers which give a three-phase supply to & manufactory 
situated adjacent to the works. | 

To convert the extra high-tension alternating current to con- 
tinuous current so аз to supplement the supp!y from the existing 
eontinuous-Current steam generating plant, two 500 kw. motor- 
generators have been insta!led сп space formerly occupied by two 
steam-driven units, Each set consists of a 500 kw. svnehronous 
alterneting-current motor receiving the full pressure of 6,300 volts 
on the stator, coupled to a 500 kw. continuous-current generator. 

The continuous-current machines are fitted with interpoles, and are 
dlesigned to give the full output when working either at a pressure 
of 440 480 volts for light and power supply, or at 200/550 volts for 
tramway purposes. The sets are started up from the continuous- 
current ‘bus bars. During light loads this plant is used in the re- 
verse direction, and converts from continuous current to alterncting 
current. . 

Among the contractors for the extensions described above, we mey 
mention thet Messrs. Clarke, Chapman & Co. supplied the boilers ; 
Messrs. John Musgrave & Sons the steam turbines; Messrs. 
Siemens Bres. Dynamo Works, Ltd. the alternators, stoker motors, 
station circuits, &c. ; Messrs. Ferranti, Ltd., the switchbozrds ; 
Messrs. Siemens Bros. & Co. the e.h.t. trunk mains and telephone 
cables; Messrs. The British Electric Transformer Co. the trans- 
formers ; and the General Electric Co. the motor-generator. 

Finally, we may mention that the new power station bas heen 
designed by, and the installation of plant carried out to the specifica- 
tions and under the supervision of, Mr. S. J. Watson, borough etec- 
trical engineer, to whom we are indebted for the above particule rs. 


METHODS FOR ECONOMICAL SPEED REGULATION 
OF THREE-PHASE MOTORS.* 


BY DR. G. MEYER. 


(Concluded from page 6:5.) 


Snmmary.—The anthor discusses the various means of varving 
the speed of three-phase motors without loss and describes the several 
uses to which they can be put. According to the amount of speed 
regulation required, and the size of the unit in question, different methods 
are applicable. For outputs up to 500 н.р. and any desired range of 
speed, the series commutator motor or the double repulsion motor can 
generally be used ; the tield of application of the shunt commutator motor 
is more restricted. For larger outputs, where only a limited speed range 
1$ necessary, variable-speed sets are available. These usually consist of 
an induction motor as main motor and a commutator machine ав the part 
of the auxiliary set for producing the regulation. When complete speed 
regulation of very large outputs is in question, it is advisable to adopt the 
Ward-Leonard continuous-current system 

Ап interesting section is devoted to the frequency changer developed 


by Heyland in conjunction with Siemens-Schuckert Werke. 


(+) Sets for Limited Speed Regulation.—For smol end medium 
‘outputs, three-phase commutator motors can be used to contro] the 
speed over any desired range. For large outputs, however, they are, 
às vet, out of the question. In such cases, variable-speed sets must be 
resorted to. In lerge continuous-current installations we have been 
long accustomed to such sets (Ward-Leonard system, &c.). 

Let us first consider variable-speed sets for regulaticn over а limited 
range. The object of all such sets is to make use of the slip energy of 
the main (induction) motor. The latter is run up to speed in tho 
usual way by means of a resistance starter in the rotor circuit. 
Consequently, the euxiliary set has only to be rated to take a small 
part of the output of the main motor, corresponding to the amount of 
speed regulation required. In case of breakdown of the auxiliary set, 


* Abstract of an Article in “ Elektrische Kraftbetriebe und Bahnen." 


regulated by means of resistance ; frequently the auxiliary set can be 
installed quite apart from the main motor. 

Though we are only at the beginning of the development of these 
scts there are already so many of them that it is almost impossible to 
dea! with them all. Below we give a description of those that have 
found their way into pratice. 

(a) Continuous-current Auxiliary Set.—The proposal to convert the 
slip energy into continuous current and make use of the latter appears 
to have been made independently by S.S.W. (Linsemann), Lahmeyer 
(Krümer) апа Heylend. Either a motor-generator or a rotary can be 
used to convert the olternating into continuous current, which can 
then be given to а continuous-current network or to a continuous- 
current (auxiliary) motor coupled to the shaft of the main motor. as 
shown in Fig. 14. In the latter case. gs the slip increases the power 
given out by the auxiliary motor rises by the same amount as that 
given out by the mzin motor fells. Thus the sum of the outputs of 
the two motors remains constant over the whole speed range. that is 
to say, the torque varies inversely as the speed—a property often 
required in rolling-mill work, &c. The auxiliary motor determines 
the speed of the set—to lower the speed the field of the former must 
be inereesed. When working in conjunction with a tlywheel, the 
requisite drop in speed cen he obtained by means of à compound 
winding on the continuous-current motor. With the starter 
shown in Fig. 14, no speciel synchronising gear is necessary. Оп 
switching on the excitation of the гахШагу motor and converter, the 
latter runs up to speed and falls into step. The maximum speed of 
the set is determined Ру the lowest frequency necessary for stable 
running of the converter. This is about 2 or 3 cycles per second, so 
that with a frequency of 50 the highest speed will be about 4 to 6 per 


Three-phase Mains 


Continuous-current Mains 


А Main motor. C-Rotary converter. 


B = Continuous-current auxiliary motor. D-Shunt regulator. 
Е = Stator without neutral point. 


Ес. 14.—VARIABLE-SPEED SET WITH CONTINUOUS-CURRENT AUXILIARY 
Мотов. 


cent. below synchronism of the mein motor, or, if artificially raised 
above synchronism. 4 to 6 per cent. above this will be the lowest stable 
speed. The power factor of the set cen be made unity over nearly 
the whole range, by mezns of the converter. Instead of coupling 
the auxiliary motor to the mein motor there are a multitude of Ways 
wherebv it cen be connected to some outside source. 

(b) Mechanically-cou pled Auxiliary Three-phase Commutator Motor. 
—]nstead of converting into continuous current, the rotor current 
can be led directly to a three-phase commutator motor, as іп the system 
used by Lahmeyer (Kramer). This three-phase (auxiliary) motor is 
then coupled either direct ог by means of a belt-drive to the main 
motor. The connections for the latter arrangement are shown in Fig. 
15. According to tbe characteristic required, a series motor with 
brush shifting device, or à shunt or compound motor with pressure 
regulation is used as auxiliary motor. This set possesses the same 
properties es that with a continuous-current auxiliary motor coupled 
to the main motor, that is, the output is constant for a given input, 
so thet the torque varies inversely 2s the speed. Fig. 16 shows a 
pump aggregate built on this principle by Brown- Boveri for a 10 per 
cent. speed reduction. The over-all efficiency of this set at full load 
is 88 to 90 per cent., according to the amount of regulation. As with 
the continuous-current auxiliary set, it is only possible to bring this 
set above synchronous speed by using complicated devices. 

(c) T'hree-phase Auxiliary Set.—In the Scherbius system used by 
Brown-Boveri, the rotor current is also led directly to а three-phase 
commutator motor. The latter, however, is not coupled to the main 


n 


motor, but to a three-phase generator, which returns the slip energy 
to the line again. The arrangement is shown in Fig. 17. The gene- 
rator is an induction machine running somewhat above synchronism. | 
The speed characteristic of the main motor again depends on that of 
the commutator motor. The low frequency of the rotor current is a 
great advantage for the commutator motor аз also in the preceding 
case. Complicated arrangements arc 2150 necessary to raise the speed 
of this set above svnchronism. 

This system comes chiefly into question for drives where the power 
falls with speed, as in centrifuge! machines. It has the advantage that 
the main motor cen be run entirely independent!y of the cuxiliary set. 

(d) Frequency-Changer.—In order not to encumber the safc-run- 
ning induction motor with an auxiliary set that always needs g certain 
amount of attention and thus enteils g certain clement of risk, 5.5. W. 
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А= Main motor. 


C «Variable-ratio transformer. 
B= Auxiliary commutator motor. 


D = Belt drive. 


Fic. 15.—VARIABLE-SPEED SET WITH MECHANICALLY-COUPLED 
AUXILIARY Сомметаток Motor. (Kramer's System. ) 


have adopted z regulating device sep2rate from the main motor. For ` 
this purpose. in connection with Heyland, they have introduced the 
following frequency-chang?r system :— | 

The frequency-chenger is а polyphase commutator machine, the | 
function of which is to transform the rotor frequency into that of the ! 
supply. It consists chiefly of a continuous-current drum armature | 
with 2 commutator end slip-rings. of which the former is connected to | 
the rotor end the ег to the supply frequency, as seen in Fig. 18. | 
The conversion of the slip-ring (supply) frequency into the brush , 
(rotor) frequency is effected by means of the rotation of the externally- | 
driven armoture. As the commutator passes under the brushes, the 


À-Main motor. 
В = Auxiliary commutator motor. 


Fig. 17.—VARIABLE-SPEED SFT WITH 
THREE-PHASE AUXILIARY SET.  (Scherbius 
System.) 


C = Induction generator. А-- Main motor. 


D-Variable-ratio transformer. 


CAL DRIVE. 


slip-ring frequency is changed into the brush frequency. When the 
armature is at rest, & rotary ficld revolves synchronously with the 
supply frequency. If the ermature rotates st synchronous speed in 
the opposite direction, the ermaturo field in space will he at rest and 
continuous current can be taken from the brushes. 
speed of the armature falls below reversed synchronous speed, the 
higher will be the frequency at the brushes, until at standstill it equas 
the slip-ring frequency. 

The armature revolves in an unwound, non-saiient. pole. laminated 
stator, which merely provides & m:gnetic circuit for the arm2ture flux. 


—— o — 


~ C=Frequency слале эг. 
B = Differential gearinz. D=Variable-ratio transformer, 


Ез. 18.—VARIABLE-SPEED SET WITH 
S.S.W. FREQUENCY CHANGER.  MECHANI- 
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For the purposes of commutation, however, there are wound commu- 
tating poles on the stator, the number of which corresponds to the 
number of brush spindles. | 

Since the rotor pressure changes with tho slip frequency, the pres- 
sure must also be varied, so that 2 transformer is necessary. Further 
the brush frequency must coincide with the rotor frequency, hence the 
armature of the frequency-changer must rotete synchronously with 
the main motor. In addition to the mechanical coupling shown in 
Fig. 18, this can also be effected electrically by synchronising the 
frequency-changer with the main motor. For this purpose, it is only 
necessary to connect the вт! motor driving the frequency-changer 
to the primary and secondary frequencies of the main motor, as illus- 
trated in Fig. 19. The driving motor is thus a copy of the main motor 
on & sma!l scale—it has only to cover the mechanical losses of the 
frequency-changer (brush and bearing friction), which only amount 
to about 2 per cent. of the output of the main motor. 

When the frequency-changer is driven mechanically, it is advisable 
higher sped thon the пуп motor in order to 
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194 H.P., 2.000 volts, 3.000 revs. per min., 50 cycles. 10 per cant. speed regulation. 


Fig. 16.—PvMP AGGREGATE WITH DIRECT-COUPLED AUXILIARY THREE-PHASE 


CoMMUTATOR MOTOR, BY BnowsN-BovEXRI. 


obtain a smaller machine. Since it is only necessary to transmit 20 
to 40 н.р. with a mein motor of 1-2,000 H.P., the g»ring offers no diffi- 
culties. When driven eleetrically, the speed of the frequency-changer 
can likewise be chosen different from that of the тїп motor. 

By turning the shaft of the frequency-changer with respect to the 
rotor shaft, any desired phase displacement—even leading current— 
can be obtained. This displacement of the shaft can be obtained by 
shifting the stator of the driving motor with the electrica! drive ; and 
bv means of the differential gesring (see Fig. 18) with the mechanical 
drive. Also by suitably arranging the transformer, that is, by purely 
electrical means, the power factor can be adjusted at will. 


A- Main motor. 


D= Driving motor. 
C=Frequency changer. E = Varia5le-ratio transformer. 


Ес. 19. —VARIABLE-SPZED SET WITH 
S.S.W. FREQUENCY CHANGER. ELECTRICAL. 
SYNCHRONISER 


In the 2bove arrangement, the set р 23325323 a shunt cheractoristic. 
By placing a series transformer between the main motor and the fre- 
quency-changer, а compounding effect is introduced. Theoretically, 
the speed rangs caa bə chosen аз wid» 23 possible, actually it lies 
between 60 and 120 per coat. of the norms! speed (limited speed 
regulstion). It is interesting to note thet it is possible to obtain and 
Since the pim угу of the transformer is 
connected to the supp'y meins, à continuous current cen flow in the 
secondary without interfering with the working of the transformer in 
any way. Consequently, inste>d of obt»ining the whole reduction of 
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spoed below synchron‘sm, the reguletion can be distributed equally 
above and below synchronous speed (e.g.. from 80 to 120 per cent. of 
normal speed). with г corresponding decrease in the size and cost of 
the frequency-changer and other auxiliary gear. | 

A complete installation with frequeney-changer, built Бу S.S.W.. 
is shown in Fig. 20. The output of the fan motor is 950 Н.Р. at 300 
revs. per min.. 5.000 volts, 50 eveles. Ву means of the frequency- 
changer. the speed can be brought down to 224 revs. per тт. The 
efficiency of the latter machine, including the losses in the driving 
motor, is shown in Fig. 21. It will be noticed that this is fairly high. 
viz.. between 80 and 90 per cent. over a wide range. When the speed 
of the main motor is lowered 30 per cent. the output of the auxiliary 
set is 30 per cent. of that of the main motor; so that on the average 
only 15 per cent. of this 30 per cent.. i.e., less then 5 per cent. of the 
motor output. is lost. [ 

[n cases where a constant output at the sheft of the main motor 
js required, that is, increasing torque with falling speed. an auxiliary 
induction motor can be fixed to the shaft of the main motor and its 
speed regulated by means of a frequency-regulator, though in this 
arrangement the simplicity of the former system is lost. 

In eddition to speed regulation. the frequeney-changer can азо be 
used as а phase-regulator, since it enables the power factor to be easily 
adjusted over a wide range. The application of such simp!e end 
inexpensive phese-regulators may be of advantage for certain net- 
works which suffer from bad power fectors. There аге also г number 
of other uses to which the frequeney-chenger cen be put and thereby 
increase the field of application of this machine. 
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Brush disp'acement is accompanied by the disadvantage of a series 
characteristic, or а variable slip. which is only desirable for small 
lifting and transporting machines (cranes and the like). where light 
loads have to be moved faster than heavy loads. А new field of 
application is opened up for the series motor by the smell winding 
machines for mines. The direct connection of the motor to the 
supply mains, the reduced starting current and the simple gradual 
regulation are advantages that make the commutator moior well 
ádapted for small installations (see, however. previous reservations). 
On the other hand, it must not be forgotten that the series charac- 
teristic does not admit of an exact control end, therefore. makes the 
winding dependent on the skill and reliability of the attendant. For 
example, the machine could race when loads were being lowered. И 
would be wrong. therefore. to assume thet the three-phase commuta- 
tor motor is an equivalent substitute for the Ward-Lconard con- 
tinuous-current svstem for winders. In certain cases, it may һе 
cheaper to instal end run than the latter, but the security with a 
winding drive is not greater than with а steam engine. Hence, where 
an electric winder is required instead of » steam engine on 2ccount of 
its greater safety of working. the series motor is not suitable. 
could only be the case if it were possible to design a relie ble control 
gear which would make the speed of the motor definitely and en- 
tirelv dependent on the position of the control lever. 
~ The shunt motor, like the series, could 2!so be used for outputs up 
to 500 H.P. Against the use of this Туре, however, is the fact that a 
trensformer or a large controller is necessary, and only г few speeds 
are obtained. Consequently, the application of shunt motors is 


Fic. 20.—Fax Moror wira S.8.W. FREQUENCY CHANGER, MAIN MOTOR, 950 н.г., AT 300 REVS. PER MIN. 
PER MIN. 


| SPEED REGULATION DOWN TO 224 REVS. 


on 


.--.. 


(¢) Three-phase Generators for Variable Frequency. Neither com- 
mutator motors пог varieble-spoed sets esn be used for obtaining 
economical regulation of the specd over the whole range with very 
large machines. In such cases, it hes been proposed to drive the 
machine by an ordinary three-phese squirre!-cage motor to which the 
pressure is supplied et a variable frequency. Ву means of a self- 
excited three-phase commutator generator with an adjustable trans- 
former, this variable frequency and pressure сап be obtained, and 
complete regulation of the squirrel-cage motor effected. 
ment wou'd therefore correspond to the Ward- Leonard system for 
continuous current. Оп account of the great difficulties encountered 
in the former system, however, the latter hecomes more practicable ; 
It is advisable, therefore, when complete reguletion is required with 
large outputs, to convert into continuous current ¿nd zdopt the well- 
known Ward-Leonard system. 

4. Conclusions.— From the foregoing survey of the severa! methods 
of regulation, with their possibilities and limitations. we can now sum- 
marise the uses to which the same can be put. 

In point of numbers, commutator motors doubtless have the 
leading position. They are suitable for limited and complete speed 
regulation, and ere very simp!e when the regulation is effected by 


means of brush displacement, i.e., without the use of auxiliary eppare-_ 


tus. At present, these machines can be uscd for out puts up to about 


500 н.р. 


The arrange- | 
' veriation is attached to 2uxiliery mechines, which cen be installed 


limited to medium outputs end for drives where a shunt cherecteristic 
is essential! and a few steps are sufficient. es with tcols, printing 
mechines, &с. 

For motors above 500 H.P. we must distinguish between drives 
which require limited speed regulation «nd those which require com- 


p'ete regulation. 

For the former class, veriable-speed seis ere eveileble. 
the advantege that for the main motor a mechine of the induction 
The commutator required for producing the speed 


These have 


type can be used. 


awev from the main motor. This edvantige is so important that 
wherever it is possible the auxiliary set should be insted quite apart 
from the main motor. The clectrice!ly-driven cuxiliery set not only 
makes this possible, but ¿lso admits of such a set being edded without 
any elteration to the mein motor efter the letter hes been instelled. 
Thus for rolling mills, where it is desired to incresse the speed of the 
driving motor, to obtain en increased out put, en гахШогу set suitable 
for raising the speed above synchronism сип well be used. For this 
purpose. the frequenev-chenger is eminently adepted. end no eltere- 
tion to the main motor is required. Also to improve the power fector 
of the system an auxiliary set often provides а prectice! solution. 
Where the main motor works irr conjunction with г flv wheel, сот-, 
pounding effect is required. In this connection we neve threc- phase 


‚ flywheel sets used as logd equalisers, the development of which has 
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only been made practicable by these variable-speed sets. Nuch a | and is usually so economicel, thet at present there is no reason for 


scheme is shown in Fig. 22. It consists of an induction machine 
which works alternately as motor and generator; & high-speed fly- 
wheel, such as is used in Ilgner sets; and a commutator machine, 
which, in the system used by Brown- Boveri. is a commutator motor, 
and in that used by S.S. W., a frequency-changer. The regulating 
device of the commutator motor or the frequency.changer. is operated 
Руда current relay, as in the Ilgner system, actuated by the line 
current in such a way that the output of the generating station is kept 
as steady as possible. When the supply is greater than the load, the 
excess of energy is absorbed by the fly wheel. to be given out again by 


Current at Normal Torque 


Efficiency in Per Cent. 


800 100 500 
Am, eres, 


Fic. 21.— EFFICIENCY OF FREQUENCY CHANGER OF FAN-MOTOR SET IN 
Fig. 20, WITH 28 PER CENT. SPEED REDUCTION OF MAIN MOTOR. 


the latter when the load on the system rises. Flywheel sets of this 
description, which can be installed anywhere in the system, are 
useful in cases where the varying load on the motors is relatively 
large compared with the output of the station. 

In reply to the question when it is commercially advisable to use 
commutator motors and variable-speed sets, we have the following : 
in both cases the efficiency is about 5 per cent. lower than that of an 
induction motor running at full speed. Assuming further that 
another 5 per cent. economy in energy is accounted for by the extra 
cost of the regulating devices, it is clear that the use of variable-speed 
sets and commutator motors only pays when the average reduction 
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А =Induction machine. 
B -Fiywreel. 
C -Frequency changer. 


D- Variable - ratio trans- 
former. 

E -- Auxiliary motor. 

Е = Current transformer. 


1; =Constant current from 
supply station. 

1... — Current in fly wheel set. 

] 4. — Fluctuating current. 


Fic. 22.—THREE-PHASE FLYWHEEL ЗЕТ As LOAD EQUALISER. 


in speed. taken over long periods, is at least 10 per cent. Below this 
limit there is nothing gained commercially by using such meaas for 
p-oducing speed regulation, though for technical reasons they may be 
d зігаЫе. 

When complete speed regulation of large motors is in question, it is 
better to use the Ward-Leonard continuous-current system. Expe- 
rience has shown that this system offers such a high factor of safety 
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introducing the corresponding but untried elterneting-current system. 

A great amount of intelligence, cre end cost, is being devoted to the 
development of methods for regulating the speed of three-phase 
motors without loss, whilst users heve not been slow to provide suit- 
able facilities for testing these new methods in prectice, and it is to be 
hoped that this progress will not be hindered by attempting to extend 


the field of «pplication into regions where these methods are not 
suitable. 


ARC LAMPS FOR ORNAMENTAL STREET LIGHTING.* 
BY С. A. B. HALVOISON, JR. 


The committee appointed by the Nations! Electric Light Asso- 
ciation to investigate ornamental! street lighting recently reported 
on what has been done in the way of &rtistics!lv mounting modern 
lighting units and briefly commented on the decorative effect ob- 
tained. The report stated :— | 

“ As regards arc lighting there is very little which should be pro- 
perly classified as ornamental. The fixtures employed are rather 
better than has been common in this country (the United States), 


Fic. 2.—METHOD OF INSULATING 
Laure FROM POT. 


Fic. 1.—LuMiNovs Arc LAMP ON 
ORNAMRN1AL Posr. 


but neither the fixture nor the illumination wou'd strike a visiting 
foreigner familiar with street lighting in Continenta! cities as imp'ving 
snything more than a workmanlike attempt to furnish adequate 
illumination in streets deserving it. There are, indeed, very few 
grc installations in this country which should be properly classified 
as ornamenta! lighting save in isolated spots. We may therefore 
pass by the arc lighting matter as simply embodying vigorous efforts 
in the right direction without in any sense entering the field of decora- 
tive lighting." 

It has nevertheless been possible to detect during the past few 
years a steadily increasing interest in improved street lighting. 
In addition to а universa! desire for more light there has been an 
equally strong sentiment in favour of the adoption of illuminating 
units that are of noticeably artistic design, and therefore produce 
as pleasing effect by day as by night. Such civic activities have 
led to the use of incandescent units in connection with ornamental 
standards, as being the only combination available which would 
lend itself to artistic treatment. Although these combinations are 
now being quite generally used, the desired effects are obtained at a 
sacrifice of efficiency and economy of operation. 


* Abstract of an article in the General Electric Review.” 
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. With а full realisation of theso fects much new work has been | fj in. in diameter and 18 in. long, burning under normal updraft 
carried out during the past 18 months, with the result that at about the ! conditions. The lower electrode is carried on a rod, actuated by the 


time the above report was made public, a series luminous arc Jamp The current is ‘c2rried 
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ordinary arc lemp. The casing is supported between the high voltage 
insulators D and В ; the latch engaging the flange, and the upper part 


of the casing being guided and held in position at E. In this menner | turbing the alignment of the electrodes. 


is desired to raise the globe for cleaning, without removing it from 
the lamp, this may be accomplished by reising the globe and turning 
it on the axis of the supporting rcd, the electrode box and globe being 
handled es а ций and supported in position by a locking arrangement 
located within the tube. А large ash pan is provided, which is 
easily removable. 

A diegram of connections is given in Fig. 4. The current enters 
terminal P, passing through the starting resistance, starting magnets, 
and the cut-out contacts to the negative termine], -The starting 
coils are thus energized and the lower electrode is brought mto con- 
tect with the positive, establishing the оге and the circuit through 
the serics cutout coil ; this coil, on becoming encrgised, separates the 
contacts end opens the circuit through the starting coils, thus allow- 
ing the lower electrode to fall back to its normal position, retarded 
by the dashpots. The electrodes remain in this position until for 


emple protection from the weather is гЙот4е4 to the mechanism. 
As the lamp is designed to be opereted from a series rectifier, it is 
necessary to provide proper insulation from lamp to carth, 2s well 


as edequete protection for the trimmer. 


Starting Resistance 


Fic. 4. —CoNNECTIONS OF SERIES ARC LAMP. 


some reason the voltage at the аге momentarily reaches a point 
sufficiently high to actuate the shunt magnet, when the contacts 
are once more closed and the cycle of operation is repeated. 

When operating at standard adjustments (6-6 amperes—75 to 
80 volts at arc) the life of the lower, or magnetite, electrode is from 
150 to 175 hours, and that of the upper, or copper, electrode from 
3,000 to 4,000 hours. "he electrodes used being of the s2me com 
position &s those used in the standard series luminous lamps, the 
illuminating efficiency at the arc should be the same ; as, however, 
the lamp carries no reflector, a certain amount of light is directed 
upward and passes through the globe. The upward rays tend to 
obliterate finely-defined shadows, and are, therefore, of great valua 


to ornamenta! street lighting. 


‚ With this end in view the lamp is placed on a high voltege strain 
insulator B, which is festened to the pole by three deeply recessed | 
screws placed 120 deg. apart ; the lamp being held to the insuletor 
by three other recessed screws permanently secured to the insulation. | It is obvious from the foregoing that a lamp has been designed 
The changing of the lamps for any purpose is easily accomplished by | which, for adaptability, meets the requirements of the simplest 
removing three nuts, the studs projecting upward and being he'd | or the most elaborate ornamental fixtures. А number of ornamental 
in place ready for the installation of the new lamp. This detail is | casings or capitals have been designed thet are in keeping with the 
shown in Fig. 2. Within the base of the pole an absolute cut-out is | different styles of architecture, and it is believed that the local light- 
placed, во that the trimmer may disconnect the lamp from the line | ing companies can procure with little difficulty a complete lighting 
before starting to work on it. The ornamental cover of the chimney | unit that will meet the approval of the municip2! art societies. This 
F is also highly insulated from current carrying parts, and it is practi- | has been accomplished without detriment to the operation of the 
cally impossible for any earth to take plece here. The insulator D , lamp or its light-giving characteristics, a specially designed diffusing 
acts also as the globe seat. | opa! globe furnishing a beautiful secondary sourco of pearl-white light 
In operation and design the mechanism is essentially the same | of high efficiency and low intrinsic; brilliancy. The result is that at 
ав that of the standard mechanism of the direct current scries flame | the extremely small height atwhich these lamps are placed, viz., 
arc lamps. The arc is struck between a stationary non-consumable | 14 ft. 6 in. from the ground, there is a notable absence of glare, and 


copper upper electrode and a movable magnetite lower electrode, ап altogether pleasing effect, 
| | | he 
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ANNUAL DINNER OF TBE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


The annual dinner of the Institution took place on Thursday 
last week at the Hotel Cccil, Mr. S. Z. de Ferranti presiding. 
There was the usual brilliant gathering, as will be evident from 
the names given below of a few of those present. Оп the 
present occasion the function was noteworthy for an innovation, 
а programme having been arranged whereby the toast list was 
terminated by 9.45 p.m., a reunion being subsequently held in 
the Victoria Hall, adjoining the Grand Hall in which dinner was 
served. The change from the usual lengthy toastllst gave 
satisfaction on all hands, and the reunion afforded many a 
welcome and cxceptional opportunity for renewing old 
friendships. The company included, amongst others :— 

The president (Mr. 5. Z. de Ferranti); the Right Hon. Lord Alver- 
stone, G.C.M.G. (Lord Chief Justice) ; the Right Hon. Lord Justice 
Fletcher Moulton. F.R.S.; the Right Hon. Sir С. H. Reid, 
P.C... G.C.M.G.. (High Commissioner for. the Commonwealth of 
Australia); the Hon. Sir N. J. Moore, K.C.M.G. (Agent-General for 
Western Australia); Nir H. Е. Donaldson, K.C.B. (Superintendent of 
Woolwich Arsenal) ; Sir Alfred Keogh, K.C.B. (Rector of the Imperial 
College of Science and Technology) ; Sir A. King. К.С.В. (Secretary of 
the General Post Office) ; Sir Normen Lockyer, K.C.B., F. R.5. ( Direc- 
tor of the Sclar Physics Observatory); Nir Horace Monro, K.C.B. 
(Permanent Secretary, the Local Government. Beard); Sir Williom 
Ramsey, K.C.B., F.R.S. (President of the British Association) ; 
Sir B. A. Whitelegge, K.C.B. (Chief Inspector of Factories); Sir T. 
Barlow, Bart., K.C.V.O. (President Royal College of Physicians) ; 
the Right Hon. Lord Justice Buckley; the Hon. Mr. Justice 
Parker; Sir James Crichton Browne, F.R.S. (Treasurer of the 
Royal Institution) ; Sir Laurence Gomme (Clerk to the London County 
Council); Sir А. B. Kempe, F.R.S., (Treasurer of the Royal Society) ; 
Sir Juseph Larmor, F.R.S. (Sceretary of the Royal Society); Sir Philip 
Megnus, М.Р.; the Hon. А. A. Kirkpatrick (Agent-General for South 
Australia) ; Sir J.|W. Teverner (Agent-General for Victoria); Sir H. 
Truemen Wood (Secretary of the Royal Society of Arts) ; the Hon. J. D. 
Fitzgere'd, К.С.; Мг. J. H. Belfour Browne, К.С; Prof. H. L. 
Callender, F.R.S. (President of the Physical Society); Dr. W. Christiani 
(President cf the Elektrotechnischer Verein, Berlin); Prof. J. J. Dobbie, 
F.R.S, (Principal of the Government Laboratories); Prof. T. Mather, 
F.R.5.; Prof. J, Perry, F. R.5. ; Prof. Silvanus P. Thompson, F.R.S. ; 
Prof. W. C. Unwin, F.R.S., Mr. W. Cremp, Мг. W. Duddell. F.R.S.. 
Mr. Robert Hemmond, Mr. J. К. Highficld. Mr. Hugo Hirst, Мг. C. Н. 
Merz, Mr. W. M. Могу, Mr. W. H. Petchell, Mr. M. J. Reiling. 
Mr. С. P. Sparks, Mr. Alex. Niemens, Mr. J. F. С. Snell, Mr. С. К. 
Vesey, Brown. Mr. С. Н. Wordinghem, Mr. A. M. J. Ogilvie, C.B., 
Mr. G. Е. L. Preston, Mr. К. J. Gcddid. and Mr. A. L. C. Fell. 

After the loyal toasts had been honoured LORD ALVERSTONE rose to 
propose, as on many previous occasions, the toast of '' The Institution of 
Electrical Engineers." In doing so he congratulated the Council on their 
departure from the usual programme. After giving some reminiscences 
of early days he mentioned that the success of the Institution was largely 
duc to the fact that it adapted itself to modern requirements, and that it 
had commanded the support and influence of the leading men of science 
during its 40 vears of life. In this connection he reminded them of Sir 
William Siemens, Latimer Clark, Sir Charles Bright, John Hopkinson. 
Prof. Aviton and Lord Kelvin. He did not doubt that the success of the 
Institution would be quite as great in the future. 

Mr. N. 4. DE FERRANTI, who was received with musical honours, re- 
sponded, and referred to the honour he felt it to be to preside at the 
gathering in th: second усаг of office. This, at the same time, carried 
with it great responsibility, for they were passing through difficult phases 
of electrical development, having also different interests to look after than 
in the past. In this changed state of affairs, when clectricity was no 
longer a scientific problem, he felt that the Institution must devclop into 
the guardian of the electrical interests of the country. They would thus 
see the feeling of responsibility that lay with the leaders of the Institution. 
Most important was it to persuade the industry that there were no 
divergent interests. This would take time, but the fact could not be too 
often repeated. The Institution had been most happy in the result of the 
important step they took of obtaining the new building on the Embank- 
ment. Facility had thereby been provided for all interests to meet at 
headquarters. Thus, among those who had held meetings in the new 
home were the Institution of Post Office Engineers, the Municipal Elec- 
trical Association, the Faraday Society, the Róntgen Society, the Electrical 
Manufacturers! Association, the Electrical Contractors! Association, the 
Association of Municipal Engincers of Greater London, the Junior Insti- 
tution of Engineers, the Society of Engineers and the Committee for the 
Protection of Electrical Interests. ‘They had been fortunate in being able 
to assist these branches. They always had possessed powers to include in- 
their membership all those interested in the development of electricity. 
This fact had hitherto not been recognised fully, but there was now a new 
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spirit and desire to broaden the basis of the Institution so that they could 
take in all whose work was to develop electrical enterprise. The Insti- 
tution would be more useful and stronger by the change. In this country 
electricity supply had been hampered in many ways. One of these was 
as regards way-leaves; and in this we were worse off than any other 
country. The Council had taken up the question of how to educate the 
community in these matters, and he hoped that their action would bear 
fruit in the future. A second handicap was the wav in which the present 
price of electrical energy retarded development. This was largely due to 
the unfair way electrical enterprise had been treated. The Council hoped 
to show by means of lectures, &c., how the salvation of electricity supply 
lay in cheapening electricity and distributing it on a larger scale. The 
Committee for the Protection of Electrical Interests was in the process of 
absorption by, or rather, of close working with, the Institution. This, he 
was sure, Would be beneficial to the industry. Again, various sections of 
the membership had different requirements, and the business of the 
Council was to bring the whole weight of the Institution to assist each 
individual section. Не hoped that all would work for the progress of 
electrical development and then everyone would benefit. 

Prof. SipvaNxus P. THoMPsos5 then proposed the toast оѓ“ Our Guests,” 
remarking that they were all gathered there that night specially to support 
the policy of the president. lfthe programme of * electricity for all" were 
to be carried out, it would have to be by enlisting the sympathy of those 
who were their guests that evening. Prof. Thompson then proceeded to 
enumerate the various gentlemen who had honoured the Institution by 
being present at that dinner. [А list of these is given above.] 

Sir GEORGE H. REID responded in a humorous manner on behalf of tha 
guests. At the outset he mentioned that he thought the curtailment of 
the speeches was an excellent reform. He had the idea that the average 
London Society existed only for the sake of annual dinners; the Insti- 
tution of Electrical Engineers, however, were doing something to earn 
their dinner. They had a clear policy, and their future was morc promis- 
ing than that of many socicties with high-sounding titles. 


PHYSICAL SOCIETY. 


At the meeting he'd ол January 26th, at the Imperial College of 
Science, Prof. H. L. CALLENDAR, F.R.S., president, in the chair, an 
exhibition of a 

Direct Reading Instrument for Submarine Cable and 
other Calculations 
was given by Mr. R. APPLEYARD. 

The logarithmic spiral has frequently been used for determining 
by а graphic method the logarithm of the ratio of two quantities. In 
acoustics, for example, it has been of service as a convenient means 
of demonstrating the way in which '' frequency " is associated with 
“interval.” lf an attempt is made to apply the spiral to the solu- 
tion of practical engineering problems. such as arise in the design 
of submarine cables, there is difficulty in obtaining sufficient accu- 
racy, especially for readings near the pole of the spiral. The author 
has removed this defect by introducing а secondary spiral. similar in 
all respects to the primary spiral, end having the same pole, but dis- 
placed round the pole through a certain constent angle. In this 
instrument a pair of redial scales, e»ch having its zero at the pole, 
and each divided into the same number of equal divisions, can be 
rotated about the pole. At all engular positions a scale of this kind 
will be cut by the two spirals if they are sufficiently extended. It 
has been proved by the euthor that for all angular positions of such a 
radial scale the distance between the pole and the point where that 
redial scale is cut by the secondary spiral is always the same mul- 
tiple of the distance between the pole and the point where the radial 
scale i; sut by the primary spiral. In effect, therefore, the secondary 
Spiral magnifies the radial scale readings of the primary spiral to any 
desired extent, depending only upon the angle through which the 
template of the primary spiral is rotated to form the secondary 
spiral. In the instrument exhibited the spirals are drawn in a manner 
that avoids ambiguous readings, and that рі тоз msximum precision 
within the range of diameters of conductors and dielectric cover- 
ings required for submarine cable work. The instrument is provided 
with two similarly divided radial scales. on? corresponding to d, tho 
diameter of the conductor, and tho other corresponding to D, the 
diameter of the dielectric. The angle between the two scales, 
corresponding to any pair of values of d and D, is then а measuro of 
log D/d. The scales can be marked to indicate weights of conductor 
and dielectric, and the circle of degrees to which the spiral is drawn 
can be marked to indicate log D/d, capacity, dic!ectric resistance, 
and other functions of D and 4, if required, for any definite dielectric, 
the.specific constants of which are known. 

The general equation to the spiral may be written 


0 — А log d + D, 
where A and B are constants. Hence, when dain. and D,,,, are both оп · 
the 0 deg. radius vector, any two points d, D on tho spiral are- 
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associated with their corresponding angles 8, 9р in degrees by the 
three equations | 
. 9,=А 08 у аёо (1) 
C min, 
) 9. 
9р=А log E. + 360, апа A= 360 
Dy loi Diss. 
min, 


To draw tho secondary spire], the primary spire! is rotated back- 
wards about its pole through гл angle $. This is equivalent to 
rotating both the radial sceles through $. The intercepts are now 
d, and D,—i.e., the radia! scale readings are now grester in the ratio 


— 


т Equstion (1) then becomes 
( 


Mi 2.. (2) 


9,+ф=А log 


| dinin. 


subtracting (1) from (2) Ф = А log UA log n, 


which gives ф for any required magnification n. 
Prof. S. P. Тномрзох remarked on the useful applications of the instru- 
ment, and asked if it would be possible to make it up in a cylindrical form 


instead of on a plane. 
Dr. А. Resset pointed out the large number of calculations in which 


the logarithm of the ratio of two quantities occur. 

The AUTHOR, in reply, thought it would he rather difficult to apply the 
instrument to a cylinder. In cable calculations he used it for finding the 
capacity and dielectric resistance per mile. Ву clamping the radial arms 
and rotating them, an infinite number of values for the diameter of the 
conductor and the insulation could be picked out that would give the 
кате capacity and dielectric resistance per mile and therefore the same 
speed of signalling. 

A Peper, on | 

* The Vibration Galvanometer and its Applications to 
Inductance ' Bridges,” 


wes read by Mr. 5. BUTTERWORTH. 

Vibration galvanometers ere divided into two types according as 
their moving parts po35233 only one or an infinite number of degrees of 
freedom. А theory of the former typ» of gelvanometer when used in 
circuits containing inductance ord cepecity is completely worked out 
ond the conditions of maximum sensibility ere determined. 

The same theory is shown to be eppliesble to the string type of 
gelvenometer provided thet the d»smping is sm! The effect of 
harmonics is also considered in this esse. 

The results are applied in the ease of г, gencral inductance bridge 
which includes: (a) Anderson's bridge. (b) è mcdified Rimington's 
bridge, (c) Hevdweillor’s mcdificetion of the Cercy-Foster bridge, and 
(4) а bridge for mes suring frequency. 

The best conditions for working Anderson's bridge with the vibra- 
tion galvanometer as detector are obt»incd. 

Experimenta! results for methods (б) and (4) are quoted, the latter 
теа being used to calibrate а Duddell vibration galvanometer for 
frequency. 

Мг. А. CAMPBELL pointed out that, in eases where the ohmic resis- 
tance of the galranometer was negligible. though the current sensitivity 
could be increased by decreasing the damping, the voltage sensitivity 
was not thereby increased. In this case th? voltage sensitivity was also 
Independent of the control couple and the moment of inertia of the 
moving system. 

Mr. W. Deppe ny said that vibration galvanometers might be looked 
upon as alteraate-current motora, and to be efficient must be capable of 
producing a strong back E.M.F. 

Dr. А. RUSSELL pointed out that for high frequencies the assumption 
thit the damping was proporiional to the velocity might intreduce errors 
mto the calculation. 

А Paper “Оп Sealing Metals 
was reed by Dr. P. Е. Suaw. 

The established method of fixing quartz fibres fur accurate torsion 
experiments is due to Prof. C. V. Boys. It involves careful cleaning, 
silvering, electrolytic deposit of copper, tinning and finally soldering. 
This considerable trouble can be avoided by the simple means given 
below, while the resulting joint is in some cases stronger. Prof. 
Threlfell used Margot's solder (92 per cent. Sn, 8 per cent. Zn) to 
fasten glass, aluminium or quartz surfaces to any other. The writer 
finds this material acts perfectly and is very simple, the bit being of 
oluminium end there being no flux. Further investigation shows 
thet there is no special merit in Margot's formula. In place of 
Mergot's solder the following will be found to act very well : (a) tin, 
(b) zine, (c) various elloys of tin and zinc, (d) tinman's solder, (е) 
eluminium. Lead does not stick well, though it might be made to 
do so if oxidation were prevented. Then there is a variety of mate- 
rials with melting point ranging from 180 deg. to 660 deg. For all 
these and like materials which act in the same manner as sealing-wax 
the writer suggests the term sealing-metals. They have the advan- 
tages over any wax in (a) high melting point, (6) non-emission of 
vapour when temperature is raised. 


There are obvious applications other than for tension fibres where 
joints to withstand temperature are required. 

The PREsIDENT stated that the method would be extremely useful to 
physicists if it could be used for making vacuum-tight joints that would 


stand a high temperature. 
Mr. A. CAMPBELL mentioned that metals could be soldered to glass by 


first platinising the glass. | 
Mr. W. DupDpELL stated that he had successfully fixed quartz] fibres 


with ordinary solder. 

Mr. В. APPLEYARD thought that condensers could be made to keep 
more constant in capacity if the tinfoil could be adhered to the mica. 

Mr. A. CAMPBELL stated that silvered mica condensers had been made, 
but were not so reliable as the ordinary tinfoil ones. This was probably 
due to the very sharp edge of the silver. Perhaps platinised mica would 
give better results. 

The AUTHOR, in reply, stated that metals were very much more porous 
than glass, 80 too much must not be expected from joints made with 
fusible metals. Не said it was desirable to find а sealing-metal having 
a small cocficient of expansion, for this would have a better chance of 
adhering strongly after solidification. He thought Mr. Appleyard’s 
suggestion valuable. There should be no difficulty in building upa 
condenser made on those lines. 

A Paper on “А Negative Result Connected with Radio-activity," 
hv Dr. J. Н. Vixncext and Mr. А. BunsiLL, was taken as read. 
Specimens of iron, antimony and bismuth were subjected to a high 
frequency alternating magnetic field. The air in the neighbourhood 


was tested for any ionisation that might heve been thus produced. 
| The results were negative. 


А Paper on “ A Copper Zine Uranium Oxide Cell and the Theory of 


Contact Electromotive Forces.” by Prof. А. ANDERSON, was also 
taken as read. 
described, and reference is made to the temperature coefficient of its 
E.M.F. А difficulty connected with the energetics of the coll is 
pointed out and @ possible explanation put forward tentatively. 


A uranium oxide cell with copper end zine plates is 


ASSOCIATION OF CONSULTING ENGINEERS. 


At the recent meeting of the Association of Consulting 
Engineers reference was made to a letter from the Institu- 
tion of Civil Engineers defining the attitude of the Institution 
towards the new Association. The letter was not read, аз it 
was marked confidential; but it has now been issued to members 
of the Institution, and, as we have received permission to 
publish it, we reproduce it below ;— 


A. H. Dykes, Esy., 1, Victoria-strect, S.W. 
October 28, 1911. 


DEAR Sin. 
PROPOSED ASSOCIATION OF CoNSULIING ENGINEERS. 


Referring to the communications received from you on behalf of tho 
proposed Association of Consulting Engineers, and to th^ views ex pressed 
by members of the deputation which was received by the Council, Тат 
desired to say that the Council have considered very carefully the pro- 
posals of the Association and the representations submitted by the 
deputation. 

The Council are in cordial sympathy with the objects of the deputation 
in so far as they are directed to the maintenance of a high prefessional 
tone among engineers, and to the prevention of abuses which operate to 
the disadvantage of engineers occupied in private practice. 

The definition of a “ Consulting Engineer " obviously presents no 
small difficulty, and apparently no complete conditions have been laid 
down, the fultilment of which would entitle an individual to claim the 
distinctive title of Consulting Engineer which members of the Association 
propose to adopt. 

The Council hold the view that no body or organisation сап be in a 
position to give a better and more satisfactory professional qualification 
than the Institution itself; and it is obvious that, when possessed of 
such a qualification, any member of the Institution who duly adheres 
to its rules of professional conduct should be able to exercise У апу 
professional engineering functions. 

The Council also observe that the proposals of the Association involve 
the omission from the category of Consulting Engineers of persons who 
occupy at the time official positions, although they may be at the samo 
time frequently called upon to act in a consultative capacity in engineer- 
ing matters of no less importance than those dealt with by engineers 
who do not hold such posts. 

It is thought that any step tending to exclude from advisory and 
consultative work engineers who hold official positions in the various 
branches of the profession, and whose experience may specially qualify 
them to give advice on matters with which they are conversant, would 
be an injustice to them and a serious loss to the public interest. 

The Council feel obliged to express the view that, under the conditions 
put before them, it would be undesirable for the Institution to lend itg 
official support to the proposed organisation. 

I am, dear Sir, Yours faithfully. 
J. Н. T. TUDSBERY, Secretary. 
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"THE ELECTRICIAN” SERIES OF 
SIANDARD ELECTRICAL BOOKS 


can be obtained of all Booksellers at Home, $n the Colonics, and Abroad. 


Тнв Evecreician” EtgcrRICAL. Trapes’ Пувастокх AND HawpBooK, Published 
annually in February, corrected to mid-February. Established 1832. А very 
valuable advertising medium, coverine the entire Industry. Subseription price 
(which 15 received in advarce up to Jan. 3lst in each year for the next following 

. edition) 8s 63. nett, postac 9d. extra. Р.ісе, after Jan. 31st. 15s. nett, postage 94, 
extra. Postage oí all cor ies to British Colonies, 2s ; to Europe, 25 ; to U.S.A., 
3°. 6d. ; to other countries. 2. 63. Digest of Contents of the 1911 Edition free on 
application. The new (1912) Edition is now in active preparation and will be 
pubis! (25 usual) after mid-February. 

E:kEcTRI^ Cranes: Tugir DestoN, CONSTRUCTION AND APrLicATION. Ву Н. В. 
Bro;ehton. Now Ready, prica 25s. nett, posta se 94. (abroad, Is. 83.) 

AMATEUR WIRELESS TgiEGRAPH DEsIous. By "'Alfrec," Very fully illustrated. 

« Now Ready. Price 1s. 6d. nett. postare 24. 

Аткеч'$ MANUAL OF THE TELEPHONE. By W. Aitken, М.1.Е.Е. Now Ready. Price 
18s. nett, postage 64. (abroad, Is. 43.) 
Evectric Matu3 ano UisTziBuTING Syvstraus. Ву J, R. Dick. B.Sc., and Е. Fernie, 

A.M.Inst.C.E. Now R2azy. Price 10s. 64. nett, postae? 64. (abroad, 1s) 

THe PRAcTICAL WirgLgss Stice Күш. By Dr. Н. К. Belsner-Hickman. Price 2s. 64, 
nett. Reduction on quantity. 

LrvINGSTONB’S DIAGRAM FOR THES Easy CALCULATION ОР SHAFT AND B24M DEFLECTIONS. 
Ву R. Livingstone. 2s. 6d. nett. Ву post in tubs, 23. 103. 

“THe EtBzTRICIAN " Primers (81 Primers in all, and а GtossARv). Sinele Primers 
3d. each post free. /м One Complete Vol , 105. 6а. nett, or Three Senarate Vols. (Vol. 1. 
3s. 64. mefts Vol. 11., 65. nett; Vol. IH., 4s. 64. пей). Рут PRosPRCTUS Free. 

Evectric TRAcTIONON ВА АУЗ. By Philip Dawson, Price 25s. nett. Prospectus free. 

At TERNATING-CuRRENT Мотовз. Ву Dr. Rudolf Goldschmidt. Price 6s. 64. 

Тнв SHOT-Firer’s Gitpg; A Practical Manual on Blasting and the Prevention of Blast- 
Ing Accidents in Mines, Quarries, &c. Bv W. Maurice. Price 3s. 63. nett. 

SueMarine Caste LAYING AND Reparrina. By Н. D. Wilkinson. M.T.E.E, 153. nett, 

ELECTRIC BtAsTINGO APPARATUS AND Exrrosivgs : With Special Reference to Colliery 
Practice. By W. Maurice. Price 9s. 6d. nett. 

THR ELECTRIC Furnace IN [RON AND Sr8BL Propuction, By John В. C, Kershaw, 

Price 3s. 64. nett. [ Price 6s. nett 


FILC. Price 3s. 6d. nett. 
By H. M. Sayers. 
By R. Livingstone. 


BRAKES FOR TRAMWAY CARS. 
THR M@cHANICAL DESISN AND CONSTRUCTION OF COMMUTATORS. 
THe ALTERNATE-CURRENT TRANSFORMER IN THRORY AND РкАСТІСВ, By Prof. J. А. 
Fleming. M.A., D.S., F.R.S. (abroad 13a 
VOL. I.—Price 12s. 6d. post free, abroad 13s VOL. П.—Рисе 12. 61. post free, 
HANDBOOK OF THE ELRCTRICAL LABORATORY AND Testina Room. Very fully illus- 
trated. By Dr. J. А Fleming. Vol. 1., 125. 63. nett, Vol. 11., 14s. nett 
EtcgcrRIC Lamps AND Ecgcrric Таснтима. By Prof. J. A. Fleming. 6s. nett. 
ELECTRICAL LABORATORY Notes AND Forms, Arraneed by Dr. J. А. Fleming, M.A., 
F.R.S. Single copies 4d. nett, or in dozens at 35. 6d. nett. Complete Sets of 50 
Notes and Forms, 12s. 6d. nett, or in strong portfolio, 143. nett 4 or bound in strong 
cloth, 15s. nett. Spare Copies of Tabular Sheets, 1s. per dozen. Portfolios, 1s. 6d. 
each. Sectional paver, Is. per dozen sheets. Comovlete Prospectus vost free on request, 
Erg:rRICITY Meters: Тняк CONSTRUCTION AND MANASEMENT. Ву C. Н, W. Ger- 
< hardi. Profuse!y illustrated. Price 9s. nett. 
ELECTRICITY IN Horticucture. By Prof. S. Lemstrom. Illustrated. 3s. 6d nett. 
Raoio-Activity, AN ELEMENTARY TREATISE, FROM THE STANDPOINT OF THE Dig- 
INTEGRATION THEORY. By Fredk. Soddy, М А. Price 63. 6d. nett. 
ELECTROMAGNETIC THFORY. By Oliver Heaviside. Vol. 1, Price 12s. 6d, Vol. И. 


Price 12s. 64. Vol. 111. ready in 1912. А 
C.E., М.1.Е.Е. Revised by С. Thomas-Davies, A.M.I.E.E., F.C.S. Price 63. 64. nett. 
MAGNETIC INDUCTION IN [RON AND OTHER МвтА!з. By Sir J. Alfred Ewing, B.Sc, 
Peacricat Notes For Evectricat Stupents. Ву А. Е. Kenneliv and Н. D. Wilkin- 
А Pocxst Book cr EvectricAL ENGINEBRING FoRMULA. By W, Gelpel and Н. M. 
ELECTRICAL TESTING FOR TELEGRAPH ENGINERRS. By J. Elten Young. Price 10s. 6d. 
STUDENTS’ GUIDE TO SuBMARINB CABLE TasTINGa, Ву Н. К. C. Fisher and J. С.Н. 
SIGNALLING Across $РАСЕ WitHout Wires: Tug Work or Hertz AND His Зиссяз- 
sors. With new Chapter on Tuning. Ву Principal Sir O. J. Lodge. Price 5s. nett. 
Evecrro-Cugwistry. Bv Dr. Gooree Gors. Price 2s. {Price 103. 6d. 
BSsSINNER’S MANYJAL OF SUBMARINE CABLE Твзима AND WonkiNQ, By С. М. Baines. 
CARBON MAKING FOR ALL Et RcTRICAU Purposes. 
"Tug ELECTRICIAN" WinEMAN's Роскет Book. Price 53. nett. 
Ву P. B. Down, Wh. Erz., 
A.M.I.Mech.E. Price 2s. 63. nett. 
THe RariNG of Evectric LIGHTINGS, ELgCTRIC TRAMWAY, AND SIMILAR UNDERTAKINGS, 
Drum ARMATURE WINDING AND COMMUTATORS. 
Primary BATTERIES: THEIR CCNSTRUCIION AND MANUFACTURB. Ву W. К. Cooper. 
SzcowoaARY BarrERIES! Tuem CONSTRUCTION AND МаАМОРАСТИВВ. Ву Е. J. Wade. 
В >16: Раво Water. Ву F. W. Anderson. се 65. nett. 
{Price 10s. 64. nett. 
Tae Lo:At!sATION OF FAULTS IN ELECTRIC Lt;HT Casies. В F, C. Raphael. 
Тнк SraAM-ErtaiNR [INDICATOR AND [NpicATOR DIAGRAMS, ted by W. W. Beau- 
Tar Етзстк!с Arc. By Mrs. Ayrton. M.1.E.E. Price 12s. 6d. 
Tramway ТкАСТ!УВ Errort AND Power Diagram By Arnold С. Hansard, B.A., 
THe BririsH Post Orricg TELEPHONE SERVICE. 
INTERNATIONAL TELEGRAPH CONVENTION AND SBRvicE REGULATIONS, Price ба, nett, 
(PRZLIMINARY) WIRELESS T&LRGRAPH CONFERENCE (Barlin, 1903), PRocEEOINOS АТ. 
Price 8s. 6d. nett 
(Bertin, 1925). With complete report of Procee lines. Price 2:3. nett. 
Tug Two-Tone VIBRATING TRANSMITTER AND Cass [NDucrI7B SIGNALLING. By 
Tas CLASSIFICATION OF ALTBUNATE-CURRENT Motors. Ву V. А. A. Fynn, M.I.E.E. 
WiRz4Aws Pocket Book AND Evecraicac Contracror’s ҢАновоок. Compiled by 
EcvecreicaL Manuau FOR Mining Емуимввкз. Ву Н. J. S. Hed 
Ready shortly. reparation, 
Livingstone. 
STUDIES IN Licht Ркоростюм. By К. A. Houstoun, M.A., Ph.D., D.Sc. Nearly Ready. 
онт, RADIATION AND ILLUMINATION, From the German of Paul Hogner, translated 


Motive Power AND GARING РОВ Erectricat Macuinery. Ву Е. Tremlett Carter, 
F.RIS,, F.R.S.E. Price 10s. 6d. (son, M.I.E.E. Price 6s. 6d. 
Kileour. Price 7s. ӨЗ. nett. 

Darby. Price 7s. 6d. nett. 
THe Art or ELgctrotytic ЗяРАЗАПОН OF Matas. By Dr, С, Gore, LL.D., F.R.S. 
Price 7s, 6d. nett. 
By Francis Jehl. Price 19s. 6d, 
"Tus Evectrician’ Hanoy Wire TABLES FOR THR Роскет, 
By W. G. Bond, M.LE E. Price 2s. 64. nett. 
Ву Р. M. Weymouth. 7s. 64. 
Price 10s. 64. nett. 
Тиз М морАСТОЗВ OF E_getric Licht Carsons. Price 13. 6d 
75. 6d. 
mont, М.1.С.В., М.1.М E., &c. Price 63. nett. 
А.МТЕ Е Price 2s. 61. netts in Tube, 3s. 
Fully illustrated. Prize 3s. 6d. nett. 
“1s30Nn Revision, 1999.) 

INTERNATIONAL WIRSLES? TELRSRAPH CONVENTION AND Ssevice REGULATIONS 
Edward Raymond-Barker. Price 15. nett and post fres. (Price 3s. nett, 
A. W. Robinson and W. E. Warrilow. Price 5з. nett. Ready Shortly. 

М.1.Е.Е. 
U^ 
Tug MacHANICAL DESIGN AND CONSTRUCTION OF GENERATORS. Ву 
by Justus Зс. /n Preparation, 
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ELECTRICITY SUPPLY TABLES AND DATA. 


The first of the valuable series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings of 
the United Kingdom for Lighting, Power and Traction was published 
(gratis) with the issue of *The Electrician" for January 5. "This 
Supplement (Table Ш.) dealt with Electric Power Companies. 
Tables IV., V. and VI., dealing with Electric Tramway and Railway 
Undertakings of the United Kingdom, were published (gratis) with 
our issue for January 12. Table I., Electricity Undertakings with 
no Tramway Load was issued (gratis) with our issue for 
January 26; Table Ia., Electricity Undertakings taking Supply 
*in Bulk," and Table IL, Electricity Undertakings with both 
Lighting and Traction Load, were published (gratis) with our 
issue for February 2. With this issue of **The Electrician," a 
complete Alphabetical Index to Tables I. to VI. is published 
(gratis); and the series will be completed by the publication with 
our issue for February 16 of Tables VII. and VIII., dealing with 
Electricity Works, Tramways and Railways in the Colonies and 
some places abroad. 


THE NEW INSTITUTION POLICY. 


Last week there was held the Annual Dinner of the 
Institution of Electrical Engineers, and it may almost be 
described as а new function. The Dinner, as usually con- 
ducted hitherto, has always been a very dreary affair. The 
hall is necessarilv large to accommodate the numerous 
members who wish to take advantage of the occasion, and 
its acoustic properties seem to be particularly һай; as а 
result, a great deal of time has generally been taken up by 
speeches, not always of the highest qualitv, which were 
inaudible to most of those present, and only at a late hour 
was an opportunity given for free movement from the 
dinner tables. Last week, however, the number of speeches 
was reduced to a minimum, and they terminated practically 
to the minute, as fixed by a pre-arranged time-table, thus 
We do not 
doubt that if this procedure is followed in future vears the 


giving ample time for less formal proceedings. 


Annual Dinner will be welcomed by members as an occasion 
on which they can renew old friendships and meet. those 
who do not often have occasion for visiting the metropolis. 

Apart, however, from this welcome alteration, the Dinner 
was noteworthv. as it gave the President, Mr. S. Z. de 
FERRANTI, an opportunity of outlining what may be termed 
the new policy of the Institution. The keynote of the 
President's speech was the idea that the Institution should 
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low figure, and, apparently, the Coana are anxious to 
bring this desirable end about as quickly as possible. There, 
is no doubt, of course, that the use of electricity can only 
be extended very widely by prices being brought down to a 
low figure. Unfortunately, supplv and demand in this case 
react upon each other in a verv marked way. It is difficult 
to bring down the price at which а supply is given unless 


the demand is increased, and, conversely, the demand does 
In some 


become the guardian of electrical interests in this country. 
For many years there has been a strong feeling that the 
Institution should take a more active interest in the com- 
mercial aspects of the industry; but the view expressed 
by members of the Council was to the effect that the object 
of the Institution was to deal with purely technical matters. 
Undoubtedly this was its original field, but the reading of 
technical Papers docs not create the same enthusiasm as 
was apparent in the early days, when there was so much 
to be learnt and so very little was known.’ Now that, 
technically speaking, the industry has settled down on 
fairly defined lines, it becomes more and more important 
that it should not be hampered by legislation or in any 
other way, and that such mistakes as occurred in the early 
years of its existence should not be repeated. Owing to 
want of sympathy on the part of the Council, those who felt 
strongly on these matters took the question into their own 
hands, and, as our readers are aware, after some difficulty 
those efforts resulted in the formation of the Committee for 
the Protection of Electrical Interests. We are glad to note, 
from what the President said last weck, that the Council 
realise that a change of policy is necessary, and they are 
now working with the Committee. Doubtless this means 
that the Committee will in due time be absorbed, and that 
the work will be carried on by the Council, backed by all the 
influence of the Institution, thereby rendering any effort 
much more likely of success. 

In any large industry we must always expect somewhat 
divergent interests to arise, and the electrical industry is по 
exception to this rule. Mr. FERRANTI, however, pointed 
out that the Institution should, as far as possible, assist 
all those interests, which are not, actually, so divergent as 
might appear at first sight. From the point of view of 
linking these various interests together, Мг. FERRANTI 
mentioned the importance of the present new building, 
which had been placed at the disposal of many of the 
societies and committees representing different branches 
of the industry. We certainly think that this sphere of 
usefulness for the building is valuable as an aid towards 
attaining the larger field now desired by the Council. 

Although no direct reference was made to the proposed 
new Articles of Association, the President referred inciden- 
tally to the election of non-technical members who might 
have considerable influence in assisting the Council in their 
new policy. There is still no question that the members 
generally will. wish to maintain the technical standard as 
high as possible, but we are sure they will not object to a 
small proportion of members of the non-technical type if 
the useful work of the Institution is thereby to be materially 
advanced. As a matter of fact, the Council have always 
had it in their power to nominate such members, but the 
recently suggested new Articles emphasised this point more 
clearly than was the case in the old Articles, and for that 
reason the attention of members was drawn particularly, 
perhaps unnecessarily, to it. | 
_ On? of the most important points touched upon by the 
President was the question of cheapness of electricity supply. 
Our readers are well aware that Mr. FERRANTI looks forward 
to the time when electric energy will be sold at an extremely 


not increase unless the price is sufficiently low. 
cases, however, there are restrictions which cause the prices: 


to remain higher than they should be. An example of this 


is the legislation. under which the supply companies in 
London can be purchased im 1931. Although it is not 
realised bv the general publie, this liability to purchase 
affects the companies adversely at the present time, and 
there is no question that 1f it were removed electrical energy 
could be supplied Бу tlie companies at a considerably lower 
price than it is at present. It would, no doubt, be a most 
important step if the Institution could obtain а further 
modification of the Electric Lighting Acts and a remodel- 
ling of the Light Railways Act. Again, there is the question 
of wavleaves. It is most important that power companies 
should be able to obtain wavleaves on reasonable terms; 
unfortunately, these terms are often far from reasonable, 
What plans the Council have in mind for mitigating such 
evils we do not know ; but we are sure thev will receive 
the whole-hearted support of the niembers in апу efforts 
they make to further the progress of electricity supply for 


any and еуегу purposo. 


REVIEWS. 


(Copies of the nadermentioned works сап be had from ТӨК ELECTRICIAN Offices, post 
free, ой receipt of published price, adding 34. for books published under 25, Add 


10 per cent. for ubroad or for toreigu books.) 
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Illumination: Its Distribution and Measurement. By A. P. 
Ткотткк. (London, 1911: Macmillan & Co) Pp. хуи, + 292. 


8s. 6d. net. 
Mr. Trotter has produced a most readable book. It is 


written with all the interest and enthusiasm with which а man 
talks of his favourite hobby, and abounds with useful hints and 
practical suggestions which are the outcome of the author’s 
long personal experience of experiment and calculation in 
matters concerned with illumination. It must be admitted 
that. as a general treatise on illumination, the book lacks a 
sense of proportion. Although it abounds with references to 
other authorities the text 13 much taken up with the author's 
own investigations and inventions, These are verv interesting, 
but some of them are mainly of historie value. 

We are arrested by the Preface, in which the author naively 
quotes from the work of Count Rumford in 1789, and pro- 
ceeds : “ One hundred and three vears later, on May 10, 1892, 
а Paper, of which the present volume 13 an expansion, was read 
before the Institution of Civil Engineers, and was awarded a 
Telford Medal and Premium and published т the * Proceed- 
ings" of the Institution.” Аз history comes to be written it 
may be that Count Rumford and Mr. Trotter will be looked 
upon as milestones marking the century's advance in the sub- 
]ес of illumination, but is not this rather forcing the hands of 
the historian ? | mE | | 

Apart, however, from blemishes of this kind, the book can be 
warmly recommended as an excellent summary of Mr. Trotter's 
own valuable work on illumination and photometry and as a 
collection of practical notes on all branches of the subject, 
which up to now could only. be found. in isolated Papers and 
articles. As regards the general setting and style of the book, 
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physical conceptions and graphical representation take the 
place wherever possible of mathematical expression. There is 
scarcely more than elementary algebra in the book, and very 
little even of that. 

Chapter I. is a breezy talk on light standards containing 
various pieces of information useful to engineers, and not to be 
found in the text-books. Mr. Trotter talks in a flippant and 
refreshing wav about some of the more antiquated scientific 
vods, to which the authors of more ponderous and conven- 
tional text-books still render lip service. 

In Chapter IH., on Units, all the elementary conceptions dis- 
cussed are demonstrated graphically rather than mathe- 
matically, so that the student is given physical ideas, and will 
find that the various theorems are not so much proved as ex- 
plained in à manner which will make him think about tlie 
relation between derived units in the right way. 

Chapters HE and IV. discuss the general principles govern- 
ing the production of street illumination by lamps fixed to 
posts of different heights and distances apart. This is plenti- 
fullv illustrated һу diagrams, and quick metliods are given for 
computing the necessary candle-power in any case which will 
produce the required illumination on the roadway. It would 
be of interest if, in a future edition, the ideal polar curve is dis- 
cussed which a lamp should have for producing a uniform 
illumination between posts. 

Chapter V., entitled * Photometers,” is rather disappointing. 
It за pity the author did not deal with photometers rather 
than the various forms, old and new, of photometer heads. 
That engineers should appreciate the desirability of using a 
substitution method is of greater importance than the choice of 
a photometer head. Ву the substitution method the photo- 
meter head becomes merely a detector and not a measuring 
Instrument, and is analogous 1 in its functions to а galvanometer 
as distinct from а voltmeter. Although in another part of the 
book the substitution method is extolled as the most con- 
venient. for ordinary measurements, the author shrinks from 
the inevitable deduction, which is, that the highest possible 
sensitiveness is by far the chief attribute required in a photo- 
meter head. The main line of distinction between photo- 
meter heads of the non-flicker type is ignored—viz., those 
which are of the contrast and those which are of the equality of 
brightness types, and we have in this chapter a desultory, 
though interesting. description of various forms of photometer 
head, some verv ancient and some more modern, 

Chapter VI. treats of accessory photometric apparatus, such 
as scales and screens and their mounting: but here again there 
is a lack of proportion. Eight pages are devoted to a detailed 
description of how to make and divide a wooden photometer 
scale, and little overa page to a description of the little under- 
stood question of the necessary electrical circuits and instru- 
ments required for the testing of electric glow lamps. Several 
points on which experts differ are settled in this chapter once 
and for all. It also contains useful information on many and 
sundry details connected with photometry. 

With Chapter УП. the reader passes from the more theoreti- 
cal features involved in the consideration of units and stand- 
ards and photometers, and is introduced to the actual sources 
of light which are, or were until recently. met with in practice. 

Chapter VIIT. gives a good general introduction to the con- 
siderations involved in colour photometry, with references to 
the effect of colour on retinal action and sensitiveness. И ends 
with a discussion of flicker methods of photometry, and with 
an account of the work of various experimenters on the subject. 

А capital chapter (No. IX.) is that on “ Errors,” including 
a discussion of limits of accuracy in photometer work. Chapter 
Х.. on the measurement of illumination, contains 35 pages on 
Trotter photometers, and. half this amount devoted to other 
illumination photometers. It discusses in some detail the 
degree to which surfaces follow Lambert's cosine law. The 
remaining chapters deal with examples of illumination measure- 
ments and dioptric reflecting shades, and the work ends with a 
valuable bibliography. 

The book is very free from serious errors, but it should be 
noted (see page 11) that Glaisher's tables are not suitable for 


calculating humidities. The most convenient and accurate 
tables are those published by the Smithsonian Institute and by 
the Prussian Meteorological Institute. 

The Principles of Scientific Management. By F. W. Тлугов. 

(London, 1911: Harper & Bros.) Рр. 144. 5s. net. 

The opening paragraph quotes President Roosevelt: “ The 
conservation of our national resources 18 only preliminary to 
the larger question of national efficiency.” The author's object 
is to point out the great loss due to inefficiency of human effort, 
and to prove that the remedy lies in a system of industrial 
management based on a scientific study of even the simplest 
acts of labour. 

Chapter I. is headed “ Fundamentals of Scientific Manage- 
ment." The foundation of the system is the conviction that 
the true interests of employer and employé are identical, and 
that it is possible to secure maximum prosperity for both. 
The main condition is maximum productivity, but the co- 
operation necessary to secure this is seldom obtained. The 
English-speaking workman strives his utmost at sport, but at 
work he more often plans to do as little as he safely can, and 
even with the best intention his work is often far from efficient. 
The causes of “ soldiering " and inefficiency are discussed and 
the suggested remedy outlined. 

Chapter IT. gives the underlying principles of scientific 
management as (1) The substitution of scientific study by the 


management for the individual judgment of the workman; (2) 
The selection of the most efficient method and tool; (3) The 


scientific selection and training of the workman; (4) Reward 
by increased wage, and, finally, (5) intimate co-operation of the 
management with the men to secure maximum productivity. 
These principles are discussed in detail and a number of ex- 
amples of successful applications in the U.N А. are given. It is 
claimed that general adoption of the system would readily 
double the productivity of the average man engaged in indus- 
trial work with consequent advantage to the employer, 
employé and the community. 

The author has made a long and close study of his subject, 
and the details of the successful application of his system in 
particular cases will be of great interest to all concerned with 
labour costs and rates of wage. There is hardly а works 
manager or labour leader who would not be interested т perus- 
mg this work, however little he might agree with its contents. 
But as an exposition of a science the book leaves much to be 
desired. Of the two chapters into which the book is divided, the 
second (over 80 per cent. of the book) 18 а somewhat confused 
collection ofstatement, argument and example. Itsdivision into 
short and well-arranged chapters would be a great improvement. 
Many of the ideas and suggestions are well known and used in 
present systems, but the combination, as put forward by the 
author, is claimed to be new. From the examples given it 13 
clear that the system 1s specially applicable in cases of well- 
capitalised concerns manufacturing one article only, say, 
metal filament lamps. In many such casesa close equiv ‘alent of 
the system 1s already in use. Concerns doing general work, or 
those with more limited capital would find its general applica- 
tion difficult on account of the heavy initial cost of the scientific 
study, though it might be applied with advantage to a limted 
extent, 

The most convincing portions of the book are those appealing 
for co-operation between employer and employ? to secure maxi- 
mum productivity. It should not be difficult to arrange a fair 
division of the advantages arising from increased productivity, 
and if labour, through its Trade Unions, would approach the 
subject with a view to such co-operation, instead of endcavour- 
ing to limit production, then a satisfactory solution of the 
problem of labour unrest might be obtained on lines such as are 
put forward in Mr. Taylor's book. G. L. 


Hydro-Electric Plant for (he Panama Canal.— According 
to the “ Electrical Review and Western Electrician,” tenders 
have been let for the supply of hydro-electric plant to the 
station which is being built at Gatun. This station will pro- 
vide power for operating the dock machinery. 
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! traction load respectively. Та accordance, therefore, with 


CONNECTIONS TO ELECTRICITY SUPPLY WORKS. * 


In our last issue we completed our Supplement Tables т. 
I4, and IL, in which are given details of the connections tó 
stations supplying light and power only, stations taking a bulk 
supply and stations having а combined lighting, power and 


"глаплм 1.— CONNECTIONS TO 
Evectricity SUPPLY MAINS 
IN LONDON AND TBE PRO- 
VINCES. 


Provinces = = = e ~ = = 
Scale 11". =30),(00 kw. 


1596 1599 19)2 1905 1998 1911 


DiackaM 2.—MUNICIPAL AND 
CuMPANY CONNECTIONS. 


Municipal- = wee = = - 
Company emma 


Scale 1 in. = 300.000 kw. 


Frovinces, London. London and Provinces, 


1904 1900 ` 1908 1911 
Disaran 3,—PowzR COMPANY CONNECTIONS, 


our usual custom we have prepared diagrams showing in some 
detail the progress made during the past 12 months. 


DIAGRAM 4. — CONNECTIONS 
TO CONTINUOUS AND ALTER- 
NATING CURRENT STATIONS. 
Alternating current = =. =. 
Continuous current amummmm 
Alternating and contiauous А 


Scale 1 іп. = 300,000 kw. 


А. Charing Cross, West End & City Со. 
B. City of London Co. 

C. County of London Co. 

D. Metropolitan Co. 

E.8t. Marylebone Borough Council 
Р. Westminster Electric Supply Corporation 
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Diagram I. indicates the progress that has been made in con- 
nections to electric supply undertakings from 1896 to 1910. 
Data are given for three-year intervals up to 1908 and show 
the way in which the load on provincial stations has overtaken 
that of London undertakings. In 1909, for the first time, the 
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tions to purely direct and alternating-current stations remain 
almost stationary, even in ‘some cases decreasing, while the 
number and output of combined stations is stcadily increasing, 
showing that as the area of supply is enlarged opportunity is 
taken to instal alternating-current plant for the supply of out- 


- | | в/ 
ЕЕ К) Е 
} 
ү 
VA # 13,000 
А 
12,000 
a Battersea Borough Council 
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DIAGRAM 54.—CONNECTIONE TO OTHER ELECTRICITY] SUPPLY STATIONS 1х L:Npow. 
(Stations of 16,00) kw. and under.) 


connection; to the provincial stations exceeded 1,000,000 kw.. 
and since then the rate of progress has been well maintained. 


lying districts. To prevent misunderstanding it should also 
be mentioned that although a figure for Newcastle is given in 


]t is again interesting to note this year that the total connec- | Table II. this has been excluded from our calculatións, as the 


Table I. —Connections to Electricity Supply Works in London and 


Provinces. 

Munic!pal — 68,856 кж, 

томрон | 150,805 kw.) | фе 19,358 kw, 
196 488 kw.) а, 42,611К«. 
| | — 67,064 К\. 
DEB Cente | со 24825kw. 

(265,685&#) | = 173,794 ки, 
Municipa! (7, 559.209 kw. 
LIRE 
(1,172,189 kw.) e 3 г 
оте (= Bu 

ды | я. 

VER) | fu — 76,166 kw, 


Table II.— Municipal and Company Connections (in Kilowatts). 


—— | Municipal. Company. ' Total. 
London ..................... | 3085 265,685 | 396,488 
Provinces .................. 971,8.5 200,524 1,172,183 
— "otl «neces 1,102,67) 466,007 1,568,677 


Table III.— Connections to Continuous, Alternating and Combined 
| Stations (т КЦокайа). — 


Provinces. Total. 


— | London. 
Continuous .............1! 135,900 454,355 , 590,255 
Alternating ............... | 41,185 157,762 + 201,945 
Combined о |! 216,405 560,072 . 17647 
Total ан 396,488 1,172,189 1,568,677 
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area supplied by the Newcastle-on-Tyne Electricity Supply Co. 
includes a considerable part of the countv of Northumberland, 
and the concern is classed as a power cu mpany. 

Diagram II. shows the proportion of connections to stations 
owned by municipal authorities and private consumers in 
London and the provinces, while in Diagram III. the connec- 
tions to continuous, alternating and combined stations are 


viven. 
^ = . 
Diagram IV. shows the development of the power companies 


since 1901. 

Diagrams V. and V4. show the growth of the London under- 
takings from year to year. These curves are not truly com- 
parable, as the returns are made up to different dates. The 
County of London Co. this year displaces the City of London 


Со. from the head of the list. 


— 


HIGH-VOLTAGE TESTS AND ENERGY LOSSES IN 
INSULATING MATERIALS.* 


ВУ Е. Н. RAYNER, М.А. 
(Fecm the National Physical Cavoratory.) 


Унттагу.—Ехрогипетз which hive been made on insulating mate- 
rials at a high voltage are described, the general aim of the research being 
to discover the effect on the electric strength of materials of the appli. 
cation for some timeof a voltage thatis30 percent. to 90 percent of that 
which will produce breakdown in a few seconds. Tho physies of electric 
strain and. the results obtained. from measurements of the energy ab- 
sorbed when insulating materials are subjected to alternating stress are 


also dealt with. 


— 


The present Paper describes experiments which have been made 
during the lest three years on some insulating materials which are 
commonly used in elcetrica! apparatus working at a bigh voltage. 
The work has been carried out at the request of the Engineering 
Standards Committee. The point on which information was specially 
requested was whether damage to insulation of electrical plant wes 
more likely to be caused by a short application of a high-test voltage 
or by a longer application of a lower voltage. Тһе general aim of the 
research has been to attempt to discover the effect on the electric 
strength of the materials of the application for some time of a voltage 
which may, perhaps, be 30 per cent. to 90 per cent. of that which 
will produce breakdown in a few seconds. The second part of the 
Paper goes further into the physics of electric strain, and deals with 
the results obtained from measurements of the energv absorbed 
when insulating materials arc subjected to alternating stress. 

For the purpose of this research the Engineering Standards Com- 
mittee presented to the laboratory the necessary generating plant. 
This consists of a 20 kw., 200-volt. 40 to 60-сусіе motor alternator 
with field resistances, and a transformer of 100.000 volts with both 
high and low-tension winding divided into halves. There is also a 
subsidiary auto-transformer by which, for comparatively low vol- 
tages, the 200-volt winding of the high-tension transformer may be 
fed at уз, то, 4. $. 1 of the voltage generated by the alternator. The 
generator was designed to give a smooth voltage curve. For the 
accurate measurement of high voltages the laboratory has added an 
electromagnetic precision voltmeter of 500 volts, together with 
resistances amounting in all to 99-5 times that of the instrument. 
Ву this means 100.000 volts can be measured ; and, by switches 
which can һе operated while the circuit is alive, sections of the 
resistances сап be short-circuited so that full reading (1.000 scale 


уаз) may be obtained with 500, 1,000. 2,000, 5,000, 10,000, 


20.000. 40,000 and 100,000 volts. At 100,000 volts 2 kw. is ab- 
9 megohms. А large 


sorbed in the resistances. which amount to 5 
electrically heated oven has been constructed for experiments at any 


temperature up to 200°С. The high-voltage conductors pass through 
porcelain tubes in the oven wall. А fan is employed to circulate the 
ur inside the oven, end the temperature is regulated by a thermostat. 
For the experiments described in the latter portion of the Paper a 
high-voltage electrostatic wattmeter with the necessary resistances 
and switches was constructcd. ‘This has been used for power mea- 
surements up tu about 15,000 volts. Unless otherwise stated, a fre- 
quency of 50 cycles per second has been used. Temperatures are 
indeg.C. — — 

For the application of the voltage to oiled fabrics, &c., brass elec- 
trodes were used. They were mad2 with well-rounded edges, the 
radius of curvature being 11 іп. These were replaced later by others 
of sharper curvature at the edge. as it was found that the increased 


—-_- 
—————— — — 


* Abstract of a Paper read before the Institution of Electrical Engi- 


nee Г 3, bà 
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voltage stress was more than compensated by the weakness eaused 
by the heating due to increased brush discharge when edges of large 
res dius of curvature were used. 

One of the first tests on the materials was to find how electric 
stress ot breakdown varies with the number of sheets used. When 
the materia! is thin ойса paper it is noted that when several thick- 
nesses wre tested the voltage per sheet falls as the number of sheets 
is increased. When only two or three lavers are tested the voltage 
per sheet rises. This is due to the thinness of the sheets, as the 
weakest parts of a sheet are generally much weaker than the average 
when the sheets are of so thin a meterial as this. On putting two or 
three thicknesses together, the weak spots in one sheet are generally 
covered by stronger parts of the others. The results on somewhat 
thicker oiled materiels show » fall in voltage per layer when more 
then about two lavers are tested together. For still thicker mate- 
riz's the voltage per laver falls from the first owing to the decreased 
proportionz! effect of small local variations in the thickness and 
quality of the material. and to the less efficient cooling of the metal 
electrodes. 

Thin varnished paper 0-095 min. thick was tested as follows : Four 
thicknesses were taken. and аз the mean of about eight tests the 
average breskdown volte ge was found to be 8,230 volts, when the 
pressure wes raised to the breakdown point in about 20 seconds. 
Other portions of the sheet were then subjected to half this voltage 
for a quarter of en hour. and then the voltage was raised till puncture 
took place. Another sheet was then taken and its normal break- 
down voltage found in the same way. and other portions were treated 
to one-half of the average of these figures for half en hour. Again, 
а third sheet was treated for one hour to half the voltage that wou!d 
produce breakdown in about 20 seconds. The initie! breskdown 
voltages are not the same for the various sheets, аз small differences 
of thicknesses in sheets of this size meke a considers ble difference т 
the result, but the time test was mede on portions of the sheet used 
to ascertzin the voltage which should be spplied. А series of similar 
tests was made bv subjecting portions of the materia! to 4,000 volts 
for 5 minutes only, and then determining the breskdown voltage. 
This was found to zverage 9.180 volts. 

A series of tests were made on oiled cloth as follows : Three thick- 
nesses were token and were expected to have a breskdown voltage 
of zhout 8.000 volts when the voltage wes raised to this value in 
20 seconds. They were subjected to one-half this voltage for half an 
hour and the breskdown voltage determined. Between each ex- 
periment tests were made on adjacent portions of the mo»terials 
which were not subjected to the treatment at 4,000 volta. It was 
discovered thet small temperature slterations would meke consider- 
able differences in the time of breakdown, and in order to get com- 
parative results it is necessary to alternate experiments in this way 
to minimise the effect of changes of atmospheric temperature. These 
experiments were repeated on another day, the one being fine and 
dry ond the other wet. The results show how deceptive experiments 
done under different conditions may be. 

To investigate further the effect of dampness a series of tests under 
similar conditions were made on three materials, the breakdown 


roost 


voltage being measured as follows :— 


Table I. | 


rr 


| | Air desic- Air 
cated with ор; | saturated 
кее ‚ calcium | Dry day. de ~ with 
chloride ny moisture 
(1 week). (1 week). 
Oiled cloth, No. 5 (three | | ae | uw T 
thicknesses) ............ Hoy 51909 | 7,150 | Pop 
Oiled cloth, No. 7 (two |. вые И 
= thicknesses) ........ d | 10,800 2909 7,550 | 6,400 
Oiled paper (two thick- | 9.750 | 8,200 8,300 | 7,300 
NESSES) _.................. | | | 


| 


Such results as these made the consideration of the possibility or 
the desirability of attempting to work at a standard temperature and 
dampness of atmosphere a question of importance. Experiments 
show that a degree of temperature often makes so much difference in 
the electrica! qualities that a constant room temperature to be of any 
use was practically unattainable. For these later experiments a 
large electrically heated oven was built and maintained automati- 
cally at a constant temperature. They show how sensitive oiled and 
varnished materials аге to small changes of temperature. The ques- 
tion of possible desiccation of the materials to reduce the variability 
caused by different degrees of humidity was of а similar nature. 
Whether done by a chemical desiccator or by heat, the material . 
would be in an unknown condition after treatment, and this condition 
would be different for different materials, ¿nd would vary with the 
time to which it was subjected to such treatment. Moreover, these 
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mav have h: sd in vacuum ovens as 
. bv the time the machines he ve been 
erected, generis Пу been in 2 damp atmosphere, very likely #t è tem- 
perature below the dew point. They ere, therefore. in à condition 
very different from that preduced by artifieia! desieestion by het or 
otherwise, and the results obtained from experiments on materials 
after artificial drving would h:ve to be modified to à very uncertein 
extent in order to make them applicable to materials in a damper 
condition. Experiments were, therefore. generally done, varving 
one condition at a» time as far as possible, doing control experime nts 
on similar materia] not subjected to the physica! condition in ques- 
tion. ‘Temperature etso has a great effect on the time of brezkdown. 

As the application of a high voltzge to these materials involves an 
appreci» ble waste of energy and consequent heating of the materia! 
and electrodes, an epperent weakening mav result from this слизе. if 
a breakdown voltage be applied before the material hes cooled to 
atmospheric tempereture. Experiments described in the Paper 
illustrate this eflect. 

In all these experiments it wes found that breakdown only very 
rarely oceurs between the flat surfaces of the electrodes. but that it 
generally takes place at a point just outside, where the curvature of 
the electrodes introduces ап air-gap of about a millimetre. The 
material here is in a weaker state for two reasons. It is not sub- 
jected to the cooling of the metal eleetrodes to the same extent as if 
it were in intimate contact with them, and there is considerable 
evolution of heat due to the maintenance of brush discharge in the air 
when the stress is sufficiently high for its production. Though the 
actual gradient тау be considerably less than it is between the Hat 
metel surfaces on account of the voltage drop in the air. failure takes 
piece at this point rather than between the flat surfaces in the great 
majority of cases. The results of the experiments show how serious 
is the wes Кента. due largely to chemiee! change. which is produced 
by the brush discharge when long continned. 

It will be understocd that. if this view be correct, electrodes with 
flat surfaces continued in. curves of large radius impose è greater 
stress on these materials then electrodes with sharper curves, on 
account of the comparatively large атса of insulation subject to the 
influence of brush discharge, end that perfectly square edges might 
impose still less stress. In fact, materie! wes found to fe ia 17 
seconds using eleetredes the edges of which had г, eurvz ture of 2 mm.. 
while 22 seconds was required when хои edges were used, 

The influence on the time of breakdown of the heating preduced by 
the surrounding air and of the less efficient cooling wes further inves- 
tigated by raising the top electrode 2nd thus introducing en 2ir-ge p. 
The cleetredes used were of 38 mm. diameter with rounded edges. 
A small metal dise about 10 mm. in diameter was used to support the 
top electrede, which mede an осор of a millimetre over the rest of 
the material. The average time of breakdown was just the seme as 
before, but puncture did not take place close to the smell disc, but 
through the air some little мах frem it. [t seemed as if with this 
length of air-gap the weakening effcet of the absence of cooling by 
contact with the electrodes wes compensated by the lower stress on 
the material. Severel series of experiments were then mede on the 
effect of air-gaps of various lengths on the time of breskdown, as it 
is well known what serious damage may be caused by air when en- 
closed in the insulation of electrical plant operating at a high voltage. 
The hot ionised air in addition to being the source of geses of strong 
oxidising properties must reise the temperature of г јасепе insu- 
lating materiels, "Ре effect of metal in contact with highly stressed 
insulation materially retards temperature rise and breskdown by 
reason of its thermal conductivity and heat capacity. И would be 
expected that using electrodes of less conductivity the meterie] 
wouid feil more quickly. But the thermal propertics of the elec- 
trodes are of less importance when the electric stress is so high that 
breakdown takes place in a few seconds. It would seem to be possible 
to prevent breakdown, at any rate for a long: period, by simply keep- 
ing the material cool. 

To obtain further information on the relative damage caused Буа 
short application of a high voltage and a long application of a lower 
voltage experiments were made in the following menner. 1f à given 
insulating material be equally damaged at verious voltages by being 
subjected to a steady application of electric stress till it is кош to be 
punctured, then, just betore breakdown, samples subjected to а high 
voltage for a short time and others to a lower one for 2 much longer 
time ought to be equally weekened. Hf. however, as it is ахах Пу 
assumed, a prolonged stress at a lower voltage is more exacting than a 
short c ne at a higher voltage, the two specimens at the moment when 
they are about to puncture would be differently werkened. As it is 
impracticihie, generally, to stop a test а ee moments before breik- 
down, it is more convenient to take, хау, ВАН the time required to 
pierce the material at any given voltage. After this treatment the 
Bpecimens which have been СЕ to different voltages in this 


materials, whatever drving they: 
parts of armature coils, &c.. have 


- 
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Table II. — No. 12 Oif. dF Cloth (One Thichne ws), n 


2 me o M ЗА 


Voltage. Time of breakdown. Period: чї applica- | Further prod 
tron of voltage. ; at 6.500. volts 
7.000 28-6 seconds 14-3 seconds | 29.2 minutes 
6.000 30-3 minutes 15-1 minutes Го Өз seconds 
2.000 KE, $05 7 0. (NO. 


Fresn material /— |... 


2N-N minutes 


manner may be tested at such a voltage es will give 2 conveniently 
discriminating time of breakdown. [n ТАБ И. is given the result 
of one experiment on these lines. Similar semples were tested et 

7.000, 6.000 and 5.500 volts. end were fonnd to feil efter 28 seconds. 
30 minutes and 81 minutes. Other specimens were then trested 

for half the above times to the same voltages. In order to equelise 
the temperature conditions thev were then left for the night and were 
tested next азу at 6,500 volts. The time required to puncture is 
given in the Jast column. И will be noted that the portion treeted 
to the highest voltage agrees with the test oa fresh material. This 

weakening effect is most conspicious on the surfaces of the material 

where the аш hes tree рау end where the destruction of the 

surface glaze by the brush discherge is greatly facilitated. ТЕ more 

then one thickness of materiel is tested the inner surfaces protect one 

another to a great extent. and the weakening does not appear to be so 

pronounced, 

The irregularity of results in а reseereh of this nature, and the difti- 
culties caused by sensitiveness to temperature and humidity increased 
the desirability of some new instrument»! method of studying the 
noture of electric stress оп insuletion. From the beginning the 
importance of some apparatus to measure the energy loss due to 
elermeting stress of these materials had been kept in view. The 
most promising method seemed. to be the epplecetion of the watt- 
meter method which had been used successfully by Mr. Miles Walker.* 
Mr. С. Е. Skinner.t and by Mr. G. L. Addenbrooke.’ Ап electrostatic 
wattmeter wes mede for the measurement of these small quantities of 
energy st high voltages, and the Peper by Mr. Miles Wa!ker on the 
subject was especialy useful. Phe epparatus consists of a Kelvin 
чч? гап electrometer designed to work with several] thousand volts 
between the needle and the quadrants. To make this possible it 
In necessary greatly to increase the dimensions of the apparatus 
as compared with the standard Kelvin electrometer. in order to 
prevent electric discharge from the needle to the quadrants, Thus. 
instead of a needle of about 1J in. in length, it is mede 8 in.. and 
è distance of Z in. between the quadrants has been generally used. 
The potential gradient at the shèrp edge of the needle has further 
heen reduced by using è beeding of thin metal tubing bent to the 
required shape. Except for the careful shaping of the needle the 
apparatus was of the roughest description. It wes only intended to 
be preliminary and to obtain information as to how the design, which 
was largely guesswork, should best be modified. for & more finished 
instrument. И has proved so satisfactory, however, that. though 
naturelly more inconvenient to adjust than a finished instrument, 
which would heve required è considerable time to make, there was 
no reason why it should not be used for all the work required up to 
the present. and so seve considerable dele ‘у. At the same time, 
valuable experience hes been obtained as to the details desireable ina 
more finished instrument, the construction of which it is hoped to 
begin. before long. 

The wattmeter hes been used with the voltage between the needle 
and quadrants one-half of that used on the material under test. This 
methed avoids the ordinery correction for the energy loss in the 
*' current resistence.” which is necessary when the instrument is used 
in any other manner. The helf voltsge is obtained by co mecting the 
needle to the middle point of the high-tension winding of the trans- 
former, which is in two halves, The equality of the voltage generated 
by the two halves of the transformer has been tested and the agree- 
ment is very good, the difference being sbout a fifth of 1 per cent. 
The resistances of the two halves »gree equally well. [n order to 
preduce the requisite potentis! difference between the quadri nts 
it is necessary that the current be passed through a non-inductive 
resistance sufficient to produce a satisfactory detlection, As at pre- 
sent errenged, а deflection of 30 in. is obtained, with 10 volts differ- 
ence between the quadraots when working on a circuit of [0,000 volts. 


Transactions of the American [nstitute of Electrical Engineers: 
Vol. XIX.. p. 1.032, 1922. 
TU Transactions of the American Institute of Electrical Engineers.’ 


Vol. XIX.. p. 1.047. 1902. 

f° The Electrician. Vol. NEV.. p. 901. 1900; Vol LL. pp. М and 
845. 1003. Wiews method. used s successtully by B. Monasch (7^ Ann 
der Phys" 907, 22. р, 905), has voltage and instrumental limitations. 


It is not direct reading. v hieh is à great disadvantage when echanges are 
ra pid. 
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wattmeter gives unfailing notice of the impending breakdown of tho 


If the power factor is less than unity а greater voltage must be used 
to obtain the same deflection. The current may be ealeulated by 
placing an electrostatic voltmeter QCTOSS this resistanee, and as the 
main voltage is measured directly by ә precision voltmeter, accurate 
yalues of the power factor can be obtained. 

It is necessary to have a wide range of “ current ” resistances, and 
these should be variable while the circuit is гПуе. They have been 
mede of fino wire wound on sheet micenite, and are variable from 
1.000 to 200,000 ohms. These, end calibrating resistances, used in 
scries with 2 megohms, which will take if necessary 40,000 volts, are 
operated by means of long ehonite handles, and have given no trouble 
since their installation. In addition a switch box for putting these 
various instruments in or out of circuit is operated in a similar manner. 
The resistances are protected against a high voltage when the material 
under test breaks down by г spark-gap in parellel with them, which 
passes enough current to blow the fuse in the primary circuit of tho 
high-voltage transformer. 

Опе of the first experiments done with this apperetus was to test 
four thicknesses of varnishcd cloth No. 12 between the electrodes et 
12.000 volts. Аз it we3 known that the material would fail. if at all, 
just over the edge. а ring of mica with æ hole 1} in. in diameter wes 
pleced on the lower eleetrede, and a dise of aluminium of the same 
thickness 23 the mica was placed in the hole to bring the surface level. 
The initial watts were 4-3, and es the energy was employed in werming 
the materie!, the clectrcdes and the air at the edge, where slight brush 
discharge took place, the temperature gradually rose with consequent 
increase in energy loss in half an hour to 5:1 watts, in an hour to 6-2 
end in гп hour and а half to 7-3. At this point the voltage wes 
raised to 13,000, апа the locz] arcing which scorched the material 
took place suddenly, ру г discharge which occurred in the usual р!гсс 
just beyond the flat part of the electrode, without piercing through 
the mice. The experiment was stopped before puncture took place. 
This interesting result, the destruction of the material by the capacity 
current alone, as the mica may be considered to have an intinite 
ohmic resistance is of great importance. A second experiment 
wes done at 10.000 volta on four thicknesses of vernished cloth 
No. 7. with а mica ring above and below it, with aluminium 
discs fitting them as before. The watts initially were 8'0-, rising to 
9-0 in 10 minutes, 10-0 in 20 minutes, 12-8 in 30 minutes, ond punc- 
turing occurred in 37 minutes at 17-8 watts, the rate of rise et the end 
being more then 10 times what it wes at the beginning. Puncture 
(сөк p'ece in this case within the mica rings. 

These experiments were very promising, ès giving on indiestion of 
whet wes happening to tho materie! under test. At the вате time, 
it wes not possible with this arrengement to sey what wes the hegting 
eflect per squere centimetre of the material, es it was obvious thot 2 
considerable amount of the energy wes being dissipsted in the air at 
the curved part of the electredes. The device wes adopted of 
dividing one electrede into two concentrics ones with small zir- 
spsee between them. The current teken by the outer could be sup- 
plied by the transformer direct, and that token by the inner one 
lone measured. This is the principle used in Kelvin's disc electro- 
meter, ond also in Price's gusrd-wire method used in insulation re- 
sistance measurements. The same arrangement of mica rings was 
edopted, the electredes being cut away the required amount, and the 
hole in one ring wes mede slightly smaller than the other, so that the 
sharp edges of the metal did not come opposite one another. Failure 
generally occurred under the guard ring, as it probably reached г, 
somewhat hizher temperature on account of the discharge in the 
габ the сасе. Although the arce was less than thet of the central 
dise, when testing vernished cloth at 10,000 volts, the watt loss ea 
the ring wes the higher. 

Experiments show how a low atmospheric tempereture diminished 
the rete of tempereture rise by the reduction in the initis! watts, 
end so delay the rupture of the пог, A few degrees in the otmo- 
spheric tompere ture my meke all the difference as to whether insu- 
letion will endure for a long time or will fail within an hour, or even à 
fow minutes. The wettmeter shows perfectly what the course of the 
experiment is likely to be. In the first of two ty pics! experiments 
viled cloth wes tested at a low temperature. The initiel watts were 
0-028 por squere cm., and gredua!ly rose to 0-039, becoming very 
папу steady et this velue. Tho temperature if the electrode rose 
from 2:2 deg. to 9-4 deg., changing only 0-2 dog. in thelasi 10 minutes, 
waile the air temperature remained between 0 deg. and 1 deg. during 
the time of the expariment. ; | 

In а similer experiment done at an cir temp2reture of &bout 15°С., 
the initial watts were about 0-04 per quere ст. әз agoinst 0-028 at 
about 2-0°C, From the shep of the initiel part of the temperature 
curve the netural cooling would have been sufficient to prevent the 
continual riso of both wett end tempereture curve had not the rapid 
merease of energy Joss with temperature been so great that at bout 
40 minutes there is » point of inflection in the temperature curve, 
Which becomes “ explosive " with the concave side uppermost. The 


insulating material, which in this case took place 25 minutes leter. 
The exccedingly rapid rise of the watt curve in the last few minutes 
is especie Ну remarke ble, the final value being twenty times the initial, 
while helf the rise takes place in the lest helf-minute. The large heat 


c?pscity of the electrodes prevents tho same rapidity of temperature 


rise but theupwerd tendency of the curve in the lost few minutes 13 
very pronounced, the temperature reading 59°C, | 
(To be concluded.) 


CORRESPONDENCE. 


THE COOLING OF ELECTRICAL MACHINERY. 
|. TO THE EDITOR OF THE ELECTRICIAN, 

Sir: In the discussion on Messrs. Symons’ and Miles 
Walkers Paper, as reported in your last issue, also in one of 
your own notes. reference is made to the use of cooling media 
other than air in electrical machinery. Although this can be 
quite easily done in the case of static transformers, it is by no 
means so simple where there are running parts to be cooled, 
and the attendant complications with liquid cooling then very 
largely outweigh any saving in cost ; this is, of course, assuming 
the ordinary temperature rise is allowed. 

If, however, this limit could be raised to such a point that 
the heat generated in the machinery would raise the tempera- 
ture of the water employed in cooling it to about 100°C., it 
would be possible, without exceeding the somewhat higher 
limit of maximum temperature so adopted, for the insulation to 
increase enormously the output of the machine, since the cool- 
ing water, having been heated up to 100°C. would, of course, on 
further heating, be converted into steam without rise in tem- 
perature, The considerably increased output which could thus 
be got from a machine of given dimensions would probably be 
found to outweigh entirely the cost of specially insulating the 
machine to withstand the higher temperatures in its internal 
parts, and also meke feasible the provision of means whereby 
the steam could be condensed and fed back into the casing of 
the machine as water, thus rendermg remote the chance of the 


apparatus boiling dry. 

So far as I know, no attempt has hitherto been made to 
apply the theory of latent heat, either in relation to the melting 
of solids or the evaporating of liquids, asa practical solution of 
the cooling problem in electrical machinery. Years ago, how- 
ever, in connection with a scheme for recovering and turning to 
account the heat wasted in the water Jackets of internal com- 
bustion engines, it was proposed to evaporate the water in them, 
thus obtaining a supply of steam which could be utilised in the 
ordinary way. At the same time the water served to keep the 
temperature of the cylinders within reasonable limits. How- 
ever, there were practical difficulties in the way of carrying out 
this scheme; but considered merely as a cooling method 
applied to electrical machinery the principle seems to offer great 
possibilities. 

Apart from the fact that the output is increased, there is also 
the important fact that the temperature, although itself high, 
Is in the nature of a maximum temperature, and cannot be 
exceeded under any conditions of overloading—that is to say, 
not to апу appreciable extent. a 

There are many means by which this maximum temperature 
could be kept to proper limits. For instance, by evaporating 
the water in a constant and partial vaeuum it could be largely 
controlled, although this would introduce the complication of a 
vacuum pump. By the choice of suitable liquids which, while 
having good specific heats, have also low boiling points (below 
100°С.) much might be done. | | | 

I should be glad to hear whether anything has been done or 


previously proposed on these lines, and if so, with what results, 
as the matter appears to be of considerable importance in con- 
nection with two matters now being generally discussed, the 
temperature rise permissible in electrical machinery: аз 16 
affects the life of the insulation, and the means wnereby this 
temperarure can be kept within the proper limits.—I am. &c., 


Nutsford Vale Works, 


Н. АмвпозЕ Canney. ' 
Manchester, Feb. 6. | | 
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THE DISTRIBUTION OF CURRENT AND THE VARIA- 
TION OF RESISTANCE IN LINEAR CONDUCTORS 
OF SQUARE AND RECTANGULAR CROSS-SECTION 
WHEN CARRYING ALTERNATING CURRENTS OF 
HIGH FREQUENCY." 


BY H. W. EDWARDS. 


Reference is first made by the author to the work of Maxwell, 
Kelvin, Russell, Mcrdey and Fleming. He then proceeds to discuss 
the experimental method here adopted. 

(a) Production of Currents of High Frequency.—The two most 
common methods of producing alternating currents of high frequency 
are the singing-are method and by the discharge of a condenser 
through an inductive resistance. Both methods were tried, but 
greater success was obtained by the latter, so it was adopted in the 
experimental work herein recorded. The oscillations of current 
from à condenser are more or less damped, but the damping was 
reduced to such a magnitude that the results did not appreciably 
differ from those which would have been obtained from using un- 


damped currents, ; 


ІС. А, 
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The scheme of connections is shown in Fig. 1; IC is a large 6 in 
induction coil; I is a Cunningham mercury-jet interrupter; C is a 
condenser which, when charged by the induction coil to the point of 
breaking down the spark-gap S, discharges through the variable 
inductance L. 

Possibly the greatest difficulty in maintaining the discharge of a 
condenser with sufficient constancy of current to enable one to use 
it for precise measurements lies in the spark-gap uscd. А long series 
of experiments showed conclusively that the electrodes must be clean 
and bright, and separated by an unvarying distance. Zine elec- 
trodes, which arc suitable for some purposes, are soon covered by an 
oxide which causes the width of the gap to vary. Fine jets of mer- 
cury were finally selected as the electrodes. The jets were perpen- 
dicular to each other in a horizontal plane and at the point of crossing 
were about a millimetre apart and 0-5 mm. in diameter. Their 
surfaces remained always clean and bright, and the distances between 
them seemed to be unvarying. With these arrangements oscillating 
currents were obtained, adjustable in frequency from 20,000 to 
10,000,000 or more cycles per second, and sufficiently uniform for 
precise measurements. 


(b) Measurement of Intensity of Current.—To eliminate the danger 
of unequal current distribution an ammeter was made as shown in 
Fig. 2. The two triangular blocks of copper, Р, and P,, have their 
parallel edges about 3cm. apart. The bases of the triangles mea- 
sured 4 ст. and the eltitudes 10 ст. The blocks were connected by 
15 No. 40 resistance wires, spaced about 2 mm. apart. On the centre 
wire was soldered а thermocouple, which is connected to a sensitive 
D'Arsonval galvanometer G. Resistance wires as small as No. 40 
were used so that one could be sure thet the alternating-current 
resistance, for frequencies up to 1,000,000, wes not noticeably 
different from the direct-current resistance, and hence the instru- 
ment could be calibrated by direct current. For currents ranging 
between one and two amperes 15 resistance wires give about the 
best sensitiveness, Each reading of alternating current was cali- 
brated by. direct current within a few minutes alter the alternating 
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correct readings caused by a change in room temperature. A wooden 
box protected the instrument from any air-draughts. 

(c) Measurement of Frequency.—Fleming has devised an instru. 
ment for measuring the frequency of alternating currents which he 
calls a photographic spark counter.* Since it has been modified in 
some particulars it is described here. "There is first ап enclosing box 
about 25 cm. square and 40 сш. high (Fig. 3). А vertical shaft near 
the middle of one side has mounted on it a four-sided mirror, also а 
flywheel to ensure uniformity of rotation. А collimator tube pro- 
jects from one side of the box in line with the mirror. The spark- 
gap is placed directly in front of the collimator tube. The light from 
the spark passes through a lens to the mirror and is there reflected at 
an angle of about 90 deg. to a slit in the side of the box. А suitable 


Kia. 3. 


plate-holder is held in front of the slit and is so constructed that the 
photographic plate may be raised or lowered by a string passing 
through the top of the holder. Ordinarily the plate was about 20 cm. 
from the mirror. For the higher frequencies it was found necessary 
to extend the box so that the plate was about 50 cm. from the mirror. 
The mirror was rotated by a motor driven by storage cells. The 
speed of rotation of the mirror could be made as much as 100 revs, 
рег sec., but was ordinarily rotated at a speed from 60 to 80 revs. 
рег sec. А speed counter attached directly to the upper end of the 
mirror shaft, with the aid of a stop watch, gave a measure of the 
angular velocity of the mirror. The plate was raised or lowered by 
hand since it was not necessary to know the velocity with which it 
moved. The projection of the train of oscillations on the plate could 
easily be made less than the width of the plate by properly modifying 


the speed of the motor. From the average distance between images, 
together with the dimensions of the apparatus involved, the fre- 
quency of the sparks was calculated, the accuracy being probably 
within 2 or 3 per cent. In early trials with the apparatus, it was 
found that the upper limit of frequency of sparks easily counted was 
about 1,000,000 per second. 

(d) Differential Electric Thermometer—To compare the virtual 
resistance with the direct-current resistance, a differential electric 
thermometer was used. This instrument was devised and used by 
Fleming} (T, and T, in Fig. 1). The wires under test complete the 
electric circuit through either 8, or №,, which are highly insulated, 
six-pole switches used to connect to the direct current or the oscil- 
lating current as may be desired. 


РТ | m 
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A preliminary test was made with cylindrical wires. Since tho 
readings were within less than 1 per cent. of the values calculated by 
Maxwell's formula, it may be assumed that the damping was small 
enough to neglect. | 

In applying the formule (see below) to the experimental results 
given in Fig. 4, it is assumed that the effects of damping of the oscil- 
lating current are negligible. The calculated values of the ratio of 
the virtual resistance to the direct-current resistance for the wire of 
which 2a— 0-059 ст. are plotted as shown in Fig. 4. The curve is 
drawn from the calculated values and the small circles indicate the 
experimental observations. Fig. 5 shows in a similar manner the 


ж © The Electrician," Dec. 17, 1909, p. 381. 
T Loc. cit. 
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similar to the variation in a large wire with low frequency, the values 
of w (the Z component of current intensity according to Maxwell s 
notation) for a wire having 2a= 0-070 cm., with a frequency of 101,320 
have been calculated along the line y=0, and are shown in Fig. 7. 
The increase in intensity from the smallest to the greatest value in 
the smaller wire is greater than in the larger wire, but the charac- 
teristics of the two curves are the same. А value of the frequency 
could be found that would make the increase the same in both wires. 

The effect of increasing the frequency of alternation of current in 
the same wire of square section is illustrated by the two curves of 
Fig. 7. Both curves are for the line y=0 from the origin to r—a. 
The length of one side of the section is 2a=0-070 em. Curve A shows 
the variation for a frequency of 101,320, and curve B for a frequency 
of 1,000,000. The wire is supposed to carry the same total current 
in both cases, 10 amperes. The effect of increasing the frequency is 
shown in а crowding of the current toward the boundaries of the wire. 


nearness with which the experimental values check the calculated 
ones for the square-sectioned wire of which 2a=0-070 cm. Further 
curves in the Paper give the results for wires of rectangular section. 
Mathematical Development.—The author proceeds to investigate 
mathematically the case of a rectangular wire and obtains the fol- 
lowing equations, where и is the permeability of the materia! of the 
conductor, and р the specific resistance of the wire. N-n/2r, the 
number of alternations per second, R' the virtual resistance, and R 
the resistance for direct current :— 
R' | „THEN? (401 + 300202 — Па) 

R * 45р? Бар 
For а wire of square cross-section this becomes 

R' 23x143N?a! —.322345,1N'a* 

Slp L онаи 

R 45p? 
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These formule may be used in calculating R’/R where the dimen- 
sions and frequency are of a magnitude which will give a value of 
0-5 or less to the second term of the series. If the frequencies and 
dimensions are large then the series is not rapidly convergent. The 
calculation of more terms of the series is troublesome. (The com- 
plete expression is investigated by the author). . 


THE NATIONAL PHYSICAL LABORATORY DURING 
1911. 


The work of the National Physical Laboratory during the year 
‘1911 has included a number of researches of interest to electrical 
engineers. 

In the Electrical Standards Division the chief work of the усаг has 
been the completion of the Lorenz apparatus, presented by the 
Drapers’ Company in memory of Prof. Viriamu Jones, for the deter- 
mination of the ohm in absolute measure. The final measurements 
of the coils of this machine are now in progress, and determinations 
will shortly be made. 

The International Technical Committee established by the London 
Congress of 1908 met in Washington in 1910 to make experiments on 
the silver voltameter and on standard cells. The report of the joint 
work done at Washington is now in the press. The work has since 
been continued et the Laboratory with interesting results. 

Useful work has been done in investigating the temperature 
coefticients of mutuel inductance standards. As а result, a mutual 
inductance with zero temperature coefficient has becn designed. 

Comparative tests of sheet iron Юг and hysteresis loss have 
been mede in conjunction with the Bureau of Standerds and the 
Reiehsanstelt. The results shew very satisfactory agreement 
between the three laboratories. 

In the Electrotechnics Division investigations have been made on 
“lterneting-current induction supply meters to determine the effect 
of railway and other journeys. Variations to the extent of +1 per 
cent. were found, but erratic chenges of this order also occurred 
when the instruments remained stationary on the test benches. The 
results were published in THE ELECTRICIAN last week. An investiga- 
tion into the behaviour of watt-hour meters under varying load has 
2lso been completed, and will shortly be ready for publication. 

British manufacturers have been consulted as to a method of 
marking meter phases, so that in the connecting-up of three-phase 
meters there shall be no doubt as to how the elements are to be con- 
nected to the system. 

The researches on insulating materials have been continued. The 
results of an investigation carried out at the request of the Engi- 
neering Standards Committee have been communicated to the 
Institution of Electrical Engineers. One of the chief points dealt 
with is the relative danger of damage to insulation from a high test 
voltage for a short time as against a low test voltage for longer time. 

A Paper embodying the results of tests on cable carried out for the 
Wiring Rules Committee of the Institution of Electrical Engineers 
wes communicated to the Institution in the spring. 

In the Photometry Section much work has been devoted to gecur- 
ing & series of high efficiency electric glow lamp standerds, whose 
values have been carefully determined in terms of the unit of cendle- 
power, and by means of which the constancy of candle-power 
measurements on high efficiency metallic filament end other lamps 
will be maintained. The Division has also carried out an interesting 
investigation on the visibility of distant lights, bearing on the 
standardisation of ships’ lights. X 

Some researches carried out in other departments of the Laboratory 
may also be referred to briefly. The Thermometry Division has 
published a valuable report on the action of the various types of 
apparatus employed for testing the flash point of petroleum, largely 
accounting for observed differences. Work on the thermal conduc- 
tivity of badly conducting materials, as used in cold storage work, is 
proceeding. | | | 

In the Metrology Division а number of researches have been carried 
out for the Engineering Standards Committee. А suitable system 
of gauging for bayonet-socket lamp-holders has been arranged, A 
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Variation of Current Intensity. —Another purpose of this Paper is 
to show the variation of current intensity over the sectional area of 
а long, straight conductor of square cross-section, carrying current 
of high frequency. Since no experimental method has thus far been 
devised, the equations derived from theoretical considerations are 
relied upon entirely. The justification for this course lies in the 
satisfactory agreement between experimental and theoretical results 
described in the first part of this Paper. 

A bar, 2 em. square, is selected for illustration, and to simplify the 
calculations the frequency is taken as 400/7?. Since the wire is large 
in cross-section, even with low frequency the variation in current 
intensity will be similar to the variation in a smaller wire with higher 
frequency. Fig. 6, obtained from the author's equation, shows the 
contour lines for one quadrant of the section, the difference between 
consecutive lines being 0-005 C.G.S. unit of current. The line nearest 
the origin indicates an intensity of 0-215 C.G.S. unit. The current 
is fairly uniform over the central region, but proceeding from the 


0 0:01 0:02 U'03 ст, 


origin along a diagonal to a vertex the lines are drawn more closely 
together. It might be supposed at first sight that for the case of 
very high frequency the current would be locslised entirely at the 
corners. Such, however, is not the case. 

In any electromagnetic phenomenon the law of the conservation 
of energy is valid. In circuits such as described above the energy is 
manifested in two ways, namely, in the production of heat and in the 
production of the magnetic field. There would be а minimum of 
heat produced if the current were distributed uniformly over the 
cross-section. The energy of the magnetic field would be a minimum 
if the current were entirely on the surface of the wire. Since both of 
these conditions cannot be satisfied simultaneously в compromise 
is established which makes the total energy a minimum. This com- 
promise is shown for a particular case in Fig. 7. | | 

To show the variation in current intensity for different frequencies, 
also to show that the variation in a small wire with high frequency is 
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Peper giving the results of tests of photographie shutters has been |: The silica tube lay at right angles to the meridian and pointed toward 


communicated to the Optical Society from the Optics Division. 

In the Engineering Department a large number of researches have 
been completed or are in progress. These include the study of the 
lateral varietion of the wind at any instant over a large are»; an 
investigation into the resistance of materials to alternating stresses 
of high frequency ; experiments on the friction of eir currents in 
pipes; research on the strength and fatigue properties of welded 
joints; reinforced concrete research. А new Division has been 
organised at the request of the Road Board for investigations on road 
nuterials and experimental roads. 

The work of the Metallurgy Department has included the alloys 
research undertaken for the Alloys Rescareh Committee of the Insti- 
tution of Mechanical Engineers. The tenth report to this com- 
mittee, recently completed. deals with the aluminium-zine and the 
aluminium-zinc-copper alloys. Other investigations in progress 
are the rescarch on eutecties ; metallogrephy of steel at high tem- 
peratures; determination of the melting point of iron in vacuo; 
investigation into the effects of strain at high temperatures ; and а 
research on brittleness in steel. In the Chemical Division methods 
of electrochemical analysis are being studied. 

The William Froude National Tank for experiments on models of 
ships was formally opened on July 5, 1911, in connection with the 
Jubilee Meeting of the Institution of Naval Architects. The tank is 
now equipped {ог tests on models, and linteresting work has been 
done, notably in connection with the “ Hawke ”-“ Olympic " collision, 


THE MAGNETIC TRANSITION TEMPERATURE OF 
C EMENTITE.* 


BY S. W. J. SMITH, W. WHITE AND S. G. BARKER. 


Summary.—The temperature at which cementite (carbide of iron) loses 
its ferromagnetism is determined sufficiently accurately for purposes of 
thermomagnetic analysis, and examples are given to show the possibility 
of using the thermomagnetie properties of cementite to determine whether 
that substance is present in any iron-carbon alloy. 

The experiments described below were mede upon а sample of steel 
having the following percentage composition :--C - 0-85, № 0.05. 
Мп = 0-06, 8— 0-03, P — 0-02 end Ге (by difference) = 98-99; and т 
the form of reds, } in. in diameter, which had been carefully annealed 
end were thus in г condition suitable for the extraction of the carbide 
of iron (cementite) from them. It was thought that a determination 
of the temperature at which iron carbide ceases to be megnetisabhle 
might prove useful in the attempts being mede to analyse the effects 
of thermal treatment upon the properties of carbon steels. 

The authors first describe some experiments to indicate the extent 
to which they succeeded in extracting free cementite from the steel. 


0-857 Carbon Steel 


T etis ar tm tM 

05 f= PS = 
Cementite + 
+ $. 

(›*. 

0 190 200 КШ 400 500 6-0 100 
De ree» Centiyrade. 

Fig. 1. 


One of several sets of resulis is shown in Fig. 1. The thick-line curve 
refers to the cementite and the thin-line curve to 2 sample of the steel. 
The ordinates are me gnetometor detlections at different temperatures, 
the deflection et the room-tempersture being taken es the unit in 
each case, The cementite wes contzined in a fused silica tube of about 
0-5 ст. diameter and occupied about 20 елп of its length. It we 

partially protected from the intluence of the air by a plug of asbestos. 
A platinum-rhcdium thermo-junction imbedded in the cementite was 
uscd to measure the temperature. The tube, pleced along the axis 
of а magnetising solenoid kept cool by water circulation, was heated 
electrically. During the rise of temperature a steady current, suffi- 
cient to produce a ticld of about 100 units, traversed the solenoid. 
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* Abstract of a paper read before the Physical Society. 


a magnetometer needle. The ordinates represent the deflections due 
to the cementite alone, other effects upon the needle being counter- 
balaneed in the usual way. The steel (a short tube) was examined in 
the same way &s the cementite, the same apparatus being used to 
determine its temperaturc. 

А glance at the curves shows a very pronounced drop (about 90 per 
cent.) in the magnetism of the cementite between 180°C. and 250°C, 
There is also a corresponding but very much smaller drop (about 5 per 
cent.) in the magnetism of the steel (which contains about 13 per cent. 
of cementite). A comparison of the curves suggests that the isolation 


of the cementite was not quite complete, and that it still contained a 
small quantity of admixed steel. One or two attempts were made, 
without success, to obtain а specimen of cementite which would not 
The failure may 


exhibit any appreciable magnetism above 250°C. 
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have been duc to the fact that the susceptibility of the cementite be- 
yond the transition temperature, although relatively very small, is 
still appreciable. It is much more likely, however, that the effects 
observed were due mainly to partial decomposition of the cementite 
after its isolation. We noticed that successive heatings of the ce- 
mentite occasioned successive increases in the magnetisability above 
250 deg. The cementite of Fig. 1 had been heated to 800 deg. five 
times before the measurements to which the curve corresponds were 
mede. 

An attempt was next made to fix the transition temperature of the 
cementite more accurately and to find whether the change was re- 
versible. The procedure was as before, except that a copper constan- 
ten thermocouple was used to measure the temperature. 
The lower helf of Fig. 2 shows the results obtained 
during heating and cooling between 20 €. end 300 C. 
The upper helf of Fig. 2. arranged for comparison, 
shows the behaviour of the steel over the corresponding 
renge in the same eapperatus. The upper and lower curves 
taken together serve toshow how the magnetic properties 
of the cementite make themselves evident in the steel. 
The differenees below 200 deg. between the rising and 


to hysteresis, and arise from the methed of experiment. 
In conclusion а mcdification of Wologdine’s* method 

: is described, which affords a very simple way of confirm- 

ing the cementite curve of Fig. 2. 


melted paraffin wax. This tube preferably surrounded 
by a thin copper sheath open et the sides, is placed 
between the conical pole pieces of an electromagnet, the 
bottom of the tube being a few centimetres below the 
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pole ends. 
by а small Bunsen burner pleeccd in a recess 5t the bottom of the 
sheath. and observations are mede while, after lowering or removing 
the burner, the material cools. Successive experiments are mode 
with different exciting currents in the electromagnet coils. When the 
current is above a certain value the cementite rises from the bottom 
of the tube into the space between the pole pieces, immediately 
after the circuit is completed, although the temperature is still 800°C, 
The magnetic susceptibility of the (partially decomposed) particles is 
sufficient to enable the field to raise them against gravity. 


Lowering the current step by step. a range of field strength- 
a tem- 


is reached over which the cementite does not ris? until 


* Comptes Rendus,” 1909, Vol. CXLVIIL, p. 777. 
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falling temperature readings on the upper curve are due 


А small quantity of 
the material is dropped into a test tube containing 


The temperature?of the tube is reised to about 300 С, 
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perature, quite sharply merked in each case, is attained. This 
temperature lies between about 240°C. and 200°C. for the range 
of fields in question—the р »rticles rising sooner the higher the field. 
In any field weaker than that which causes it to rise at 200°C., the 
cementite remzins at the bottom of the tube even when the tempera- 
ture has fallen below 100°C. | 
These results are clearly in agreement with Fig. 2, and show how 
the beginning and the end of the interval. over which the suscepti. 
Ьу of the cementite varies rapidly, can be fixed quite easily. 


BRITISH ELECTRICAL AND ALLIED MANUFACTURERS' 
ASSOCIATION (INC.) 


The annual general meeting of this Association was held at the offices 
(Kingsway, London) on Ist inst., at 2-30 p.m., and we have received the 
following note of the proceedings. Мг. F. Н. Nalder, chairman of council, 
presided over an attendance of about 50 members. 

Before moving the adoption of the report and balance-sheet to Sept. 30 
last, the chairman referred briefly to the work of reorganisation of the 
Association, which, he said, had necessarily occupied much of the time 
and attention of the council during the period under review. They now 
had offices and a staff which, he thought. could be regarded as worthy 
of the industry and of the association representing it. They had to thank 
the retiring council as а whole for that work. Their time and energies 


had b»en freely given to it, but it could not have been done without the 


support of the great body of manufacturers, and in 5 necessary work of 
putting before manufacturers the advantages of possessing such an 
association no one had done better service with greater success than his 
frend Mr. Longbottom (Electromotors, Ltd.), the vice-chairman of the 
council. A couple of years ago they had 40 members, but as a result of 
their efforts last year they had doubled the number, and now the list was 
but a few units short of a hundred, and steadily increasing. They were 
not going to stop at that. To make the Association a thoroughly strong 
organisation, they needed every electrical manufacturer and his allies. 
and they expected and invited the whole industry to come т. 

The other subject which had made inroads upon th» energies of the 
council and the work of th» Associaton was the Electrical Exhibition 
promoted by themselves and held at Olympia during September and 
October. That Exhibition had certainly been a financial success. He 
believed the report referred to the good-tempered. if severe. criticism 
levelled at it by the Press. They would protit by what had been said. 
and he hoped their next exhibition would be an improvement in every 
way. While on that subject, and in view of the members wishing to 
raise the question. he might say that the Association had for some time 
found it necessary to set its face against the lavish promotion of exhi- 
bitions, "The industry had been almost submerged with applications 
from all sorts of people for support for all sorts of sehemes, and had in 
the past even spent а great deal of time and money without adequate 
return. ‘hoy did not discountenance large and creditable undertakings 
promoted by such people as the supply authorities, and one such exhi- 
bition (the forthcoming Smoke-Abatement Exhibition) they were re- 
commending those of their membera who were specially interested to 
support. Considering the activity of the gas interests and the public 
interest in the smoke-abatement question, they could not afford to 
neglect such exhibitions. 

turning to the internal business of the Association, he said he would 
pirticularly like to refer to the work of the sections, into which, for better 
division of labour, the Association was divided, and within which the 
main work of the Association was carried on. Members who took part 
In those sections would appreciate the value of the work done. ‘heir 
proceedings were not for general publication. Equitable conditions of 
contract was another important subject which had long occupied their 
attention ; and the Institution of Electrical Engineers hid given them an 
opportunity of submitting proposals in regard to the Model General Con- 
ditions of Contract, of which they had availed themselves, and. they 
would shortly be in a position to lay their suggestions before the Parlia- 
mentary Committee of the Institution. ао subject of electrical stan- 
dards was also engaging their attention. He must not, however, occupy 
their time with a detailed catalogue of what had been done and what still 
remained to be done before they could feel they had fully vindicated 
their position, They would notice that a somewhat small balance had 
heen carried forward from the period preceding the reorganisation. They 
Were now, he was happy to say, jn а very different financial position. 
He moved th» adoption of the report. 

Mae motion was seconded by Mr. Longbottom. | 

Mr. Justus Eck (Union Electric Co.) ex pressed the hope that in the 
final distribution of the Exhibition surplus, the Electrical Trades’ Bene- 
Volent Institution would benefit. | 

Оп {һә motion of Мг. А. B. Anderson (Ferranti Ltd.) the matter was 
referred to the new council. 

Fhe meeting proceeded to the election of the Council. and the result of 
the ballot was declared as follows :—Belliss & Moreom, British Thomson- 
Houston Co., British Westinghouse Electric & Mfg. Co., Browett, Lindley 
р бъ, Dick, Kerr & Co., D.P. Battery Co.. El»ctromotora Ltd., Elliott 
oo Ferranti Ltd., General Electrie Co., Lancashire Dynamo & 
totor Co., Nalder Bros. & Thompson, Siemens Bros. Dynamo Works, 
Vickers Ltd., and Willans & Ro binson. 

After the election of Messrs. Price, Waterhous? & Со. as auditors for 
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the vear, the secretary stated that arrangements had been made between 
the Supply Authorities and the Manufacturers for a joint exhibit at the 


forthcoming Smoke- Abatement Exhibition, on conditions more favourable 


to the latter than had hitherto existed. A meeting of manufacturers 


specially interested in lighting. heating and cooking apparatus would be 


called at an early date to go into the business, and he ex pressed the hope 
that any manufacturer of such apparatus still outside the Association 
would make it his business to communicate with him. The secretary 
also dealt at some length with the sectional and other activities of the 
Association, and a vote of thanks to. the chairman for his work during 
the year, proposed by Мг. Anderson, having been carried unanimously, 


th^ proceedings terminated. 
‘The council of the Association have fixed Thursday next, 15th inst., 


for their first meeting. 


ELECTRIC DRIVING OF ROLLING MILLS.  : 


_ Опр. 670 of our last issue we gave an abstract of the discus- 
sion that took place at Sheffield after the reading of Mr. C. A. 


Ablett’s Paper on the “ Electric Driving of Reversing Rolling 


Mills." Below is given an account of Mr. А blett's reply to the 
various speakers :— | 
Мг. С. А. ABLETT, т гору. said he was obliged to Mr. Eckmann for 


pointing out that the power taken during the passes shown in Figs. 4, 5, 
Gand 7 of the Paper was not constant. but diminished as the speed rose. 


То correct this effect would, however. have considerably complicated the 


caleulations, while the method given tended to make the motor rather 
larger than was necessary, which was not a bad fault in a rolling mill. In 


comparing the systems of driving by a three-phase variable speed motor 
and of converting three-phase to direct current Бу a rotary converter, it 


must not be forgotten that a transformer was required, otherwise the 
voltage would b» too high for praetieal purposes. With regard to Mr. du 
Pasquier's criticisms of the figures concerning the rope drive for a sheet 
mill, he was afraid that one of the remarks in the Paper was rather mis- 
leading. It should have been stated that the rope loss amounted to 
about 10 per cent. of the normal output of the motor. but as the ropes 
were usually put in for almost double the normal power which the motor 
was capable of giving, this worked out at about 5 per cent. of the power 
which the ropes were capable of transmitting. ‘ne gas engine might bo a 
formidable rival of the motor when gis was cheap, but its bad overload 


capacity was а drawback. пе small space taken up by a motor was a 
consideration where extensions were difficult, and where room might bo 
utilised) more, efficiently by removing the steam plant. Even where 
waste heat was available it was often more economical to generate the 
power centrally in high-pressure turbo-generators than to use a larg? 


number of engines scattered about the works. 


LEGAL INTELLIGENCE. 


oo 
Marconi v. Siemens Bros. & Co. and Alfred Holt & Co. 
This action came before the Court of Appeal (Lords Justices Fletcher- 


Moulton and Buckley) on Friday. 
Mr. Walter, K.C., and Mr. Gray appeared for plaintiffs ; Mr. Bousfield, 


К.С.. and Mr. Hume for defendants. 

© Mr. BovsrrgrD said defendants appealed from a refusal of Mr. Justice 
Neville to order plaintiffs to give further and better particulara of the 
breaches they alleged defendants had committed of plaintiffs! patent speci- 
fication 11,575 9Е 1897. Defendantsalso wanted plaintiffs to give better 
particulars of the infringement they alleged of Marconi's patent of 1900 
by Siemens offering to sell, and hiring to Messrs. Holt a wireless appa- 
ratus for one of their ships. Таз principal patent in question was the 
Lodge patent of 1897. ‘That consisted of 11 claims, and laat year Mr. 
Justice Parker upheld seven claims and ordered them to b> prolonged 
for a further period of seven years beyond the expiration of the patent. 
Defendants wanted to know whether plaintitfs were relying on the old 
patent or on the new, or on both. И plaintiffs relied on both specifica- 
tions the pleading would bs more complicated and very complicated 
questions would arise. Defendants would alloge that the old specifica- 
tion was invalid, and they aaid that plaintiffs’ rights under the old speci- 
fication and under th^ new patent were quite ditferent. 

Mr. WALTER said plaintiffs were alleging infringements before tho 
expiration of the old patent, but they said they were entitled to rely on 
the old specification as amended limiting it to seven claims. Plaintiffs 
sued solely on the amended specification and contended that the amend. 
ment went back to the date of the original specification. They said that 
under the Patents Act of 1907 they were entitled to sue on the amended 


specification and they sued solely on that. 
Lord Justice MOULTON said he thought they should make all that clear 


to defendants. 

Mr. WALTER said he would put it on paper as clearly as he could so that 
defendants would have no difficulty in understanding plaintiffs’ case. 
Tn» principal thing they were anxious about was that there should be no 


delay. 
Mr. BousrFiELD accepted Mr. Walter's offer and the Court made an 


order limiting the period for delivery of particulars and defence. 
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Rating of Electric Tramways. 


Yesterday (Thursday) the Court of Appeal (Lords Justices Farwell 
and Kennedy and Mr. Justiee Warrington) heard the appeal of the 
Metropolitan Eleetrie Tramways (Ltd.) from a judgment of a Divisional 
Court (Lord Chief Justice and Justices Darling and Bankes) in the сазе 
of the Metropolitan Electrie Tramways (applicants) against Tottenham 
Urban Council (respondents) in which the company sought to have their 
undertaking rated as a railway. : 

Mr. DaNckwERTS, K.C., for applicants, said that the question was 
whether or no a thing described as a tramway was a railway for the pur- 
poses of rating by local authorities. He submitted that, taking а com- 
mon-sense view of the question and looking at the thing itself, а tramu ay 
must be regarded as a species of railway: and И had been so held. Under 
the circumstances, the question arose as to whether or по a tramway was 
entitled to the rating exemption provided by the Publie Health Act of 
1875. under which land used for a railway was entitled to be rated at one. 
quarter of the value instead of upon the full annual value. The Court 
below gave no judgment, because there was а decision by which it had 
been decided that à tramway was not entitled to the exemption. He 
contended that the Court, in the cas? cited as an authority, had come to 
а wrong conclusion. Since the time that decision was given two cases 
had been decided by the House of Lords which were inconsistent with the 
decision upon which the Court below had acted. Tae tramway was no 
doubt a species of railway. Under 17-18 Victoria, С. 91, sec. 23 to 25, in 
Ncotland а person was appointed called. the Valuator of Railways and 
Canals; and his business was to value them for rating. Then C. 80. 
sec. З of 30 and ЗІ Vic. said that the Valuator of Railways was to value 
the permanent way of a railway ona particular principle and the question 
was whether that applied to tramways. Tne Public Health Act said that 
railways and canals should be assessed at a quarter of the annual value 
of the land. 

Lord Justice K ENNEDY said that there was no definition of a railway 
in the Act. 

Mr. DaNck&wrnRTS : No, my Lord. A railway isa road made by rails on 
which cars сай run, and so is а tramway. It had. been held that a 
tramway was merely a street railway. 

Mr. Macmorran, K.C., for respondents, argued that. for the purpose 
of the Public Health Act, tramways should not be regarded as railways. 
The Legislature had been careful in all the Acts relating to the subject to 
distinguish the two things. It did not follow because the line might be 
in connection with a light railway that it was any the less a tramway. 

Lord Justice FARWELL, in delivering judgment, said that the question 
was whether the tramway, being in connection with the light railway. 
and both being worked by electricity, could be held to be distinct from 
the light railway. So far as the physical construction and appear- 
ance went, the light railway and the tramway were identical. И ap- 
peared to make very little difference whether it was called a railway or a 
tramway. It was not a question of names but of substance. and in the 
present case the light railways and the tramways were absolutely iden- 
tical. There was no doubt the light railway was entitled to exemption, 
because it had been so decided by the House of Lords. but it was argued 
that the tramway was distinet from the railway and did not come within 
the same category. He was unable to find any ground under which the 
Court could say that the decisions and reasoning of that Court and the 
House of Lords did not govern the case, and the appeal must be allowed. 

Lord Justice Kennedy and Mr. Justice Warrington concurred. 

The appeal was allowed, with costs. | 


Edwards v. Newport (Mon.) Corporation. 

At Monmouthshire Assizes last week, before Mr. Justice Horridge and 
а jury. Alex. Geo. Edwards claimed compensation for injuries alleged to 
have been sustained last Bank Holiday on one of the Corporation tram- 
ears. It was stated that plaintiff received an electrie shock when riding 
on a ear and suffered considerably in consequence. 

Medical evidence was to the effect that the man suffered from shock 
and paralysis, but recovered the use of his leg at the end of 10 days. 

Evidence was also given that the car was defective: but the borough 
electrical engineer (Mr. H. Collings Bishop) and other witnesses declared 
that the car had been thoroughly overhauled. 

For the defence medical testimony was given that plaintiff was sham- 
ming, and that he was now quite able to follow his occupation. 

The JvpcGE said they had no idea what the condition the car was in 
when it was sent out. If the jury thought the man was shamming the 
damages must be very small. and if they thought he was an honest man 
the damages should not be excessive because respondents were a Cor- 
poration. The jury awarded plaintiff £50 damages. 


Campbell v. Provost and Council of Oban. 

In Oban Sheriff Court last week plaintiff sought to restrain defenders 
from selling or supplying electric lamps, fittings, &e.. which pursuer 
alleged defenders had done without statutory powers for so doing, and 
thereby trading in electric lamps and fittings to. the prejudice and 
against the interests of pursner'a business. 

On the original application Sheriff Wallace granted an interim inter- 
diet. and it was now argued that the Council had no power under their 
provisional order to sell electric lamps, wires or machines, and his lord- 
ship was asked to continue the interim interdict. 

For the Council, it was pointed out that they had in hand a number of 
contracts, and considerable difficulty would arise in the event of the 
Council being interdicted from proceeding with them. 


The SHERIFF ex pressed the view that no harm would be done in having 
the interim interdict recalled pending the final issue of the case. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


T he following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. MEwBURN, Емл$ & PRYOR, Chartered Patent Agents, 70 and 72, 
Chancery-lane, London, W.C. 


1910 SPECIFICATIONS. 
14,659 SotpATENCOW. Printing telegraphs. (17. 1,11.) 


1911 SPECIFICATIONS. 


248 Ми ме. Electric wiring of buildings. (Coznate application. 13.213 11.) 


585 Bennett. Bayonet cap and socket connections о! incandescent electric lamps. 
643 RicHarpson. Application of electricity to surgical, optical and hike instruments, 
674 SrcBiE. Electric metallurgical furnaces. 


680 Sanpycrort Founpry Co. & Dutton, 
mines and the ке. 

684 BELL. Apparatus for cooking or for carrying out like operations by means of 
electricity. 

715 ЕлѕтнсРЕ & EASTHOPE. 
electric coils. 

933 Stevens. Means of control for petro! electric vehicles. 

1.161 DEUTSCHE GASGLUCHLICHT Акт.-СЕ$. (AVERGES!. Drawn wires suitable as 

illuminating bodies for electric incandescent lamps and process for manufacturing 
same. (13 2 10.) 

In ord?r to increase the efficiency and permanency of drawn tantalum and tungsten 
wires when used with alternating current, substances containing an oxide irreducible 
by hydrozen (e.g. calcium compounds; are added to the primary materials from 
which the wires are drawn. 

1.658 Jackson & Pearson, Electric controllers or switches. 
1.886 Perry. Means for charging storage batteries. (Cognate application, 13.430 11.) 

А number of calls are arranged to be connected up in series. the number of such 
cells on charge being controlled by the speed of the charging dynamo. When the 
speed of the dynamo increases a greater number of calls are brought into the dynamo 
circuit, whilst when the velocity decreases the number of such cells also decreases. 
А suitable switch is provided whereby the charging order of the series of cells may 
be reversed at suitable intervals. 

3.334 SugrER, Всотнвү & Paterson. Combined maeneto-ienition gear for internal 


combustion engines and wireless telegraphy apparatus, particularly applicable 
to aerial vessels. 
.418 Byng & CcLiins. 


Electrical apparatus adapted for use in 


Machine for automatically winding and insulating 


5 Electric light standards. 

5.790 Jones. Sparking plugs for electrical ignition purposes. 

7.097 ScuuvTz. Switches and interrupters for electric circuits. 

7.810 Рі АҮЕК & Нил. Sparking plugs for internal combustion engines. 

8.515 JouwsoN. Electric motor starting switches. 

8.981 Wetcn. Electrical indicators for railway signal lamps. 

11,162 Согозенмот. High-frequency transformer, especially suitable for use in wire- 
less telegraphy and telephony. (9 5 10.) 

12.483 Ковег. Alloys for use in making dynamos. 

Е An alloy of high electric conductivity is obtained by entirely freeing iron from 
injurious impurities (manganese. silicon and phosphorus), andincorporating with the 
pure iron 1 to 3 per cent. of copper. In leu of copper, lead, silver or bismuth may 

e used. 

13.887 GRAHAM. Telephonic exchange switchboards and arrangements. 

16.075 Western ErtECTRIC Со. (Western Electric Co.) Telephone exchange systems. 

16.456 Kaiser. Electrical driving devices for sound-reproducing machines. 

17.718 ZENNER. Time switches or the like. 

20.223 Hurwitz. Incandesc2nt bodies for electric glow lamps. (30:1 11.) 

20.380 vU ES Manufacture of incandescent electric lamps end apparatus therefor. 
(11111) 

21.678 LUNDBERG. LUNDBERG & Lunnsers. Plug and socket connections used on 
electric lighting or power circuits. 

23.622 NAAMLOOZE VENNOCTSCHAP FABRIK VAN 
APPARATEN " INVENTA." 
(4 11/10) 

23,910 Siemens Bros. & Со. & CRINSTEAD. 
boards or the like. 

24.146 QuasTERBERG. Electromaenets. 


INSTRUMENTUM EN ELECTRISCHE 
Plug and socket connections for electrical apparatus. 


Three-contact plugs for telephone switch- 


(14/11 710.) 


APPLICATIONS FOR FATENTS. 


Мотв. ~The wndermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
ol inventions, W hen complete Specification accompanies application, an asterisk is affixed, 


January 8. 1912. 
546 СтАкк. Electrical ignition plugs for uses in internal-combustion engines. 
582 FARLEY. Incandescent electric lamp-holders.* 
587 GREENHALGH. Electric motor starters. E 
588 DnEsLA. Telephone relay.” a 
604 АКЕ. (Gebr. Jaeger, Germany.) Fittines for incandescent lamps.* 
627 B.T.-H. Со. & Youns. Systems of electric distribution. 
628 В.Т.-Н. Co. (С.Е. Co, US) Electric indicating instruments. 


January 9. 1912. 

637 ATELIERS DE CowsTRUCTICNs ErgCTRIQUEs Du Мовр вт DE L'EsrT. 
Martin-Siemens furnace. (11.1.11. France.)* 

643 MARTIN, JACKSON, CAMPRELL, CAMPBELL & CAMPBELL. Repulating the current 
in direct-current arc lighting searchlights, electric welding and the like. 

687 DERRIMAN. (Automatic Electric Co., U.S.) Telephone systems. * 

719 ATKINSON. Starting switches for use with electric motors and like purposes. 

720 Dawe. Electrical train equipment. 

722 B.T.-H. Co. & Но рем. Electric clocks. 

723 В.Т.-Н. Со. (GE.US) Electrically heated stoves. 

725 Ges. FUR ELEKTRO-OsMOSE M.B.H. Apparatus for the electro-osmose method. 
(2/10/11. Germany.)* 

728 Pare. Manufacture of electric accumulator electrodes. 
12.019 11, 18,5) 


Tilting 


(Divided application on 


January 10. 1912. 


КАРР. Increasing the power tactor and overload capacity of alternating-current 
asynchronous machines, 


743 Conaty & КЕТЬЕХ. Magnetic brakes of tramcars and like vehicles. 

750 Dav. Electric lamp-holders or the like. 

757 GREENHALGH. Speed regulation ct electrically-driven turning machines, 

77| HvBiNETTE. Electrolysis of metals. (12 1 11. Germany.)* 

777 Dawson & BuckHAm. Electrical apparatus for transmittine and receiving signals. 
816 Maves. Wheel for rail-borne vehicles, especially applicable tu electric tramcars. 
819 NiBLETT, Construction of electric storage batteries of the solid type, 


January 11, 1912. 
828 BANNIsTER. Electrical accumulators. 


873 DEUTSCHE GASGLUHLICHT Ákr.-GEs. (AUERGES). 
descent electric lamps. (12 8 11, Germany.)* 
874 DEUTSCHE GaSLUHLICHT Акт.-Сеѕ. (AUERGES). Manufacture of electric incan- 
descent lamps. (11 5 11, Germany.)* 
881 5-с, У/сьЕЕ MANouRY ЕТ Cig. Telephone receivers, (9'2/11. France.)® 


900 Eus Means for retaining in position the shades of incandescent electric 
amps 


910 BELL. Alternating-current electric motors. * 


Mounting filaments for incan- 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Accrington.—Mr. Percy В. Allen is to prepare a report оп the pro- 
posal to instal gas generating plant at the electricity works. 

Acton. —At the Council meeting last week the Clerk reported that 
the Metropolitan Electrie Supply Co. had reduced their offer for 
lighting the whole of the Council's buildings with the exception of 
the baths, to a lump sum of £175 per annum. plus 2d. per unit or 
alternatively to charge a flat rate of 4d.. and that the Council's Special 
Electric Lighting Committee had decided to defer consideration of 
the matter until the Company made a lower offer. The Council 
discussed the subject in private and decided to negotiate further with 


the Company. 
The Highways Committee last week decided to recommend the Council 


t» enter into ative years’ contract withthe Metropolitan Electric Supply 
Co. and the Brentford Gas Co. for lighting the main and bye-roads, 
respectively, the lighting in the main roads increased in intensity. Under 
the present arrangement the M.E.S. Co. lights the main roads, cost 
£305. 4s. 84. and the Gas Co. the bye-roads at £3,018 per annum, total 
£3,823. 4s. 94. The M.E.S. Co. offered a five years’ contract to light the 
main roads with 64 1,000 c.p. limps from sunset to l A.M., and with 
64 300 c.p. lamps from 1 А.М. to sunrise for £880, or 94 450 c.p. lamps 
from sunset to sunrise, £900. The gas company offered to light the-bye- 
roads with 1,024 60 c.p. lamps for &2.893. The Committee decided to 
recommend acceptance of the offer of the gas company to light the Буе- 
roads for £2,893 (instead of £3,018). With regard to the main streets 
it was decided to defer consideration of the matter for the present. 

Bermondsey (London).— A loan of £2,782 is to be taken up from the 
London County Council for mains, house services, &c. 

Birmingham.—On Tuesday the Tramways Committee were autho- 
rised to construct the tramways authorised by the Handsworth Urban 
Council's Act of 1911, at an estimated cost of 232,809 ; to construct 
lines in Wheeler-street and Great Hampton-row with overhead equip- 
ment at a cost of £12,822 ; to make additional loops &c.. on the Per- 
shore-road route, at £5.900 ; and to purchase 90 additional cars at 
£72,000, 

A long discussion took place on the recommendation of the Committce 
to accept the tender of Bolling & Lowe for the supply of steel rails and 
fishplates at £11,460. 11s. ‘The rails were to be supplied by the Phoenix 
Steel Works (Ruhrort, Germany). and it was stated that the difference 
between the lowest English tender and the one proposed to be accepted 
was £1.694..— Ultimately an amendment to accept the tender of Walter 
Scott (Ltd.), at £13,155 was carried by 43 votes to 29. 

The Council authorised the Electric Supply Committee to purchase a 
storage battery for the Aston Manor generating station, at £6,762, and to 
purchase two battery-charging boosters, &¢., at a cost of 3,871, and the 
Finance Committee were instructed to borrow the latter amount. 

Bognor.— The council have decided to offer no opposition to the 
application of Mr. W. Tate for a provisional electric lighting order, but 
the Bognor Gas and Electricity Bill will be opposed. 

Bridlington.—The L.G. Board have sanctioned the borrowing of 
15.900 for mains and £800 for services, and have asked for further 
particulars of the application for £300 for a new balancer. 

The salary of the electrical engineer (Мг. А. J. Beckett) has been in- 
creased from £300 to £350 per annum. 

Census of Production.—The Board of Trade have appointed the 
following gentlemen as membera of the General Advisory Committee 
in connection with the second census of production: Sir Hugh Bell. 
Sir Charles Macara, Sir T. Radcliffe Ellis, Mr. J. H. C. Crockett, Mr. 
B. Harmer. Mr. W. H. Mitchell. J.P. ; Mr. Alex. Siemens. and Mr. 
J. W. White. Mr. G. А. G. Stanley will act as secretary to the Com- 
mittee. Ап order of the Board recently laid before Parliament 
prescribed that the second census should be taken in 1913, so that 
the particulars which will be required will relate to 1912. The 
functions of the Advisory Committee are to advise the Board in the 
preparation of the forms and instructions necessary for the taking of 
the census and in making any rules under the Act. 

Cheltenham.— The Council have entered into a three years’ agree- 
ment for the supply of electrical energy to the local light railway 
company at 1.3554. per unit for а minimum of 600,000 units per 
annum and jd. per unit for all current in excess of that quantity, on 
the basis of coal at 103, per ton of a certain calorific value, with a 
sliding scale of charges for current corresponding to fluctuations in 
price of coal. ed 
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With a view to the extension of electric lighting the consumers are 
to be given the option of a flat rate of 54., with a discount of 5 per 
cent., as an alternative to the present maximum demand system. 


Doncaster.—At the meeting last week the Council adopted the 
recommendation of the Electricity and Tramways Committee that 
the Balby line of tramways be extended to Warmsworth. and tliat 
powers be sought to make the extension and to borrow £14,000 for 


the purpose. 

Eastbourne.—The salary of the borough electrical engineer (Mr, 
J. K. Brydges) has been increased from £500 to £525 from April, 
increasing to £600 by annual increments of £25. 

Electrie Pumping.—The report of the Rhymney Iron Co. for the 
half-vear ended Sept. 30 states that another electrically-driven pump. 
capable of dealing with 100,000 gallons per hour, was in course ot 
erection at Pengam. Electric current would be taken from the 
South Wales Electrical Power Distribution Со. thus enabling tho 
electric generating sets thereby released to be removed to Rhymney, 
where the waste gases from the coke ovens would b2 utilised for the 
production of power for further developing the coal. 

Epsom.—At the mecting of the Council last week the Lighting 
Committee reported that the consulting engineer, Mr. John F. С. 
Snell. had presented his report on the electricity undertaking :— — 

The report states that the plant includes four steam generators of a 
total eapacity of 560 kw. and appears to be very well kept up. its general 
maintenance reflecting credit on the engineer, Mr. Gilling. 1t was esti- 
mated that the units generated would increase from 321,236 in 1911 to 
442.500 т 1915, and Mr. Snell ex pressed the opinion that a generator of 
150 kw. was the proper size to instal and that an oil set was most suitable. 
A Diesel engine with erude petroleum delivered at 213. per ton. and 
running only on an average half-load, would. cost 0:224. per kw.-hour, 
against 0.7584. for steam. The first cost of a 200 kw. steam set, with 
auxiliaries, wuld not be less than £2.500, and that of a Diesel set erected 
with auxiliaries, £3,000. The difference in capital charges would not 
exceed £35 per annum, whereas the saving of fuel would not be less than 
£400 а year on the Diesel set the installation of which he advised, in place 
of Nos. [апа 2 steam sets. The Lighting Committee unanimously re- 
commended that specifications be prepared and tenders for a 200 kw. 
Diesel engine advertised for. This recommendation was approved at a 
special meeting of the Council in committee on Jan. 18. 

Falkirk.—The ratepayers have decided in favour of extending the 
burgh boundary to include Larbert, Carron, &с.. and the application 
of Mr. G. Balfour fora provisional order for Larbert will. therefore, be 


opposed. 

Garvagh (Ireland).— Electricity supply is now available in this 
district. Current is being supplied for public and private lighting. 
The electricity supply station is owned by Mr. Samuel Stewart. 


Glasgow.—A sub-committee of Glasgow Corporation and the 
Eastern District Committee of the County of Dumbarton met on 
Friday to discuss the proposed extension of the Glasgow Corporation 
tramways from Killermont to Canniesburn Toll. but. after discussion, 
terms could not be arranged and the line will probably be dropped. 


Hospital Lighting.—The Sanitary Committee of Worthing Council 
recommend the use of electricity for lighting Swandean Isolation 
Hospital and the footpaths leading to the blocks. The capital cost 
is estimated at £350, and the annual cost £70. 16s. 84. 


Inquest.— An inquest was held at Hartford (Northumberland), on 
Tuesday, into the death of John Black, electrical engineer (in the 
employ of the British Westinghouse Co.). who was killed in the Scott 
Pit at Hartford Colliery on Saturday last. 

RonEnT Нерзытн, electrical fitter for the Westinghouse Co., said 
he went down the pit about I o'clock on "Saturday and deceased camo in 
later to examine the work. Witness took the cover off the switchbox 
and Black, looking inside, took hold of the handle of the switeh. On 
looking round he found Black standing in front of the switch with his 
hands on the switch. Deceased lived about half an hour. Witness 
он must have pushed the switch т accidentally and mado 
it alive. 

Percy McDerwort, chief electrical engineer at the colliery, said the 
danger board was put up when the current was оп. He had given verbal 
instructions to his subordinates that when the switeh was isolated and 
the current off the board should be taken down. The fact that deceased 
kept in contact with the switch for some moments showed that he thought 
the current was off. Witness thought deccased pushed the switch in 
with his body and made it alive. 

Medical evidence was given that deceased had died as the result of 
electric shock and the jury returned a verdict to that effect, and suggested 
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that in future it would be better to have tho current turned off when such 
work was being done. 


Letter-Boxes on Tramears.— Blackpool Tramways Committee is 
considering a suggestion by the Postmaster (Mr. W. T. Jones) that 
letter-boxes should be fixed on tramcars as at Bradford. 


Leyton.—At the Council meeting last week Coun. Golightly said 
the contractors for the new turbine for the electricity department 
(Messrs. Willans & Robinson) were of opinion that the foundation 
provided was unsuitable, and they had declined to erect the machine 
upon it. After discussion it was agreed to have a suitable founda- 
tion constructed under the joint supervision of the Surveyor and the 
Electrical Engineer. | | 2 4 


Lincoln.—On Tuesday the Council decided to apply for sanction to 
а loan of 612.500 for extensions of the plant at the electricity works. 


Liverpool.—'Ihe city treasurer and controller (Mr. Barrow) and the 
consulting electrical engineer (Mr. А. Beomley Holmes) have 
prepared a report on the financial position of the electricity supply 
department. 

пе report states that the capital expended at Dec. ЗІ, 1911, was 
£2,154,322. 16s. 6d., and the provision for repayment of capital and for 
depreciation and contingencies amounted to £995,025. 85, 74. During 
the past year the units sold and the money received were : Lighting and 
power 15.149.005 units, reci pta £165,068. 5s. 6d. ; tramways 22.765.203 
units, receipts £00,500. 7s. 3d.; total 37,765. 203 units, and receipts 
£265.475. 12s. 9d. The average price was 1-687d. per unit. Meter 
rental (£3,513) and other minor receipts (£1,611) brought the total to 
£270,589, The works costs, production and distribution and repairs 
came to 0-34. per unit (or 20-30 per cent. of expenditure) and the total 
costs (including rent and rates, salaries, interest and sinking fund, reserve, 
&c.) were 1.7194. per unit In regard to works cost, it is stated that 
“ the probability is that very little reduction on the cost of production 
can be anticipated from increased output, as the last published works 
costs of the two well-engineered and managed undertakings, which alone 
have a larger output than Liverpool, viz., Manchester, with an output of 
83,308.848 units; and Glasgow, with an output of 40,823,090 units, 
somewhat exceed the Liverpool works costs where the output is 37,765,203 
units" Most of the payments under rents, rates, salaries, &e.. will not 
increase proportionately with an increase in the output, and so long as old 
plant is replaced by modern plant of greater capacity from the reserve 
and renewal fund the cost per unit for interest and sinking fund will de- 
erease аз the output increases 

Аз to the question of reducing the charges for electric current, it is 
observed that апу reduction in price, unless it results in proportionately 
increased consumption, implies a corresponding reduction in revenue, and 
in the sums available for reserves and for relief of rates. and in considering 
any revision of the present seale of charges preference will no doubt be 
given to such reductions as are calculated to increase the consumption of 


electrical energy by existing consumers, and to extend the number of con- 


, 


sumers," It is suggested that the charge for the supply for private 
houses on the rateable value system should be reduced to 24 per cent. 
per quarter, and Id. per unit, with the view to facilitating the adoption 
of the modern and improved appliances for heating and cooking. То 
bring the benefits of this method of charging within the reach of a larger 
number of consumers than at present, for shop lighting and other trade 
uses, it is suggested that the rateable value charge for electrical energy 

for all purposes (except private houses, which are dealt with above) 
should be reduced from the present rate of 41 per cent. to 3} per cent. 

per quarter. In regard to the charges for electrical energy for power, the 
Committee are reminded that, under the present system, the sales of 
electrical energy for power are increasing jn а very satisfactory manner. 
the increases for 1911 being 30 per cent. over 1910. Experience shows 
that in Liverpool the majority of the users of power are “ short-hour” 
users, and users of power who are able to run their plant at a steady load 
fora large number of hours per annum are unlikely, under ordinary cir- 
cumstances, to take a supply from the Corporation, as they are oby iously 
free from many of the costs incidental to a supply given by a local autho- 
rity under statutory obligations. 

The Tramways, Electrie Power & Lighting Committee have approved 
the report and have also decided to reduce the charge to " long. hour " 
customers from £8 per kilowat per annum and 0-54. per unit, to £6 per 
kilowatt and 0-44. per unit. 

The chairman of the Finance Committee (Mr. J.S. Навмоор BANNER, 
M.P.) made his annual statement at the Council. meeting on Wednesday. 
He said that the city's debt had been again reduced and that it now stood 
at £12,800,000, From the tramways and electric lighting and. power 
de partments £63,000 would be given in relief of rates for the current year. 


London County Council.—On Tuesday a loan of £2,500 was запс- 
tioned to Stepney Council for electricity meters. 

Tenders for Rails.—The Highways Committee have presented a report 
on the tenders received for the supply of tramrails and fastenings, &е.. and 
after an апау of the various tenders submitted. they recommended the 


acceptance of the tenders of British firms, although the three lowest 


tenders for track rails and fastenings were for rails of Continental 
manufacture, on account of the ditliculty of exercising adequate Super: 
vision over the manufacture of rails abroad. 

Stores Contracts. —The proposal of the Stores and Contracts onmes 
to substitute a system of inviting selected firms to snbmit tenders, in lieu 
of the present system of open tender was referred back. 


ome. 
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London County Council Tramways.—The line from High-strect, 
Wandsworth, to Putney Bridge was opened for traffic last week. |. 


Lowestoft.—On Monday the Corporation approved a recommen- 


dation of the Joint Roads and Tramweys Committee for repaving 


the tramway track, providing new points, &c., at a cost of about 
£10,000. 


Loughborough.—At the Council meeting on Monday the General 
Purposes Committee submitted a report regarding a proposal to 


supply electrical energy in bulk to the Brush Electrical Engineering 


Co.'s works. 

In August last the company proposed that the Corporation should 
supply them with the whole of the electricity required for their works for 
light and power, offering to gaarantee а consumption of 1,250,000 units 
per annum, on а 10 years’ agreement. Тах committee recommended 
the Corporation to give a supply at 14. per unit, w ith an increase of 0-01d. 
per unit for every 6d. per ton increase in price of coal, on the company 


agreeing to su pply the turbo-generator and other plant on a hire-purehase 


system suggested by them. The Committee also recommended applica- 
tion to the L.G. Board for sanction to a loan for the necessary extensions 
to buildings, plant. &e., estimated at £14,000. 

Mr. Stenson said he had had an interview with the firm that day. and 
he had been authorised to say they intended opening up at Loughborough 
within a few weeks. 

The report was adopted. 

Maidstone.-- Тһе Board of Tred^ have authorised the Council to 
supply electricity to certain premises outside the authorised area of 
supply. A motor-geaerator is to b^ purchssed at a cost of £550. 

Mitchelstown (Ireland). proposal has been made by the New- 
market Dairy Со. to undertake the supply of electrical energy to 
private consumers and also for public lighting in the towa. 


Newcastle-on-Tyne.—The salary of the engineer and manezer of 
the municipal tramways (Mr. E. Hatton) has been increased from 
£800 to £900 a yasr, with a further increase to £1,009 in 12 months’ 
time, 

Nottingham.—The Corporation have decided to protest against 
the proposed removel of the National Telephone Co.'s prd from 
Nottingham to Birminghum, which. the Corporation ellege, is a 
violation of the promise of Mr. Sydney Buxton, when Postmoster- 
General. The estim>ted loss of weges to Nottinghem is £25.00) 
annually. 

Oldham.—The borough electrical einer. Mr. S. W. Newington, 
has been instructed to obtein teaders for the supply of superhoaters 
and mechanical stokers for the electricity works, 


Penmaenmawr. --Sanction has been received to a loan of £196 for 
extension of the clestric lighting on the promenade. 


Rail-less Traction.— 1t was reported et Rotherhim Council meeting 
last week that the first three reil-less cars for the Maltby route will 
cost £725 each. 

At their meeting last week Todmorden Council ida the 
question of rail-less cars. A Sub-committee reported that, after 
visiting Bradford and Leeds, they were satisfied as to the suitability 
of the system for Todmorden. The cost of running was about 6d. or 
61d. per car mile. compared with 13d. for the motor omnibüses in use. 
The Committee's report was adopted, and the Council decided to 
discuss the m tter further in committee. 

In th» Bill for th» incorporation of the North Orinesby, South Bank 
Normanby and Grangetown Rail-less traction Co. the capital is fixed at 
£40.000, in £1 shores. The subscribers are Sir Hugh Bell, Messrs. E. 
Darwin, J. W. Clarke, J. S. Crone, С. L. Ward-Jackson, W. H. Hustler, 
T. N. Muller, J. Е. Stead, G. $. Edwards and W. W. Storr. 

In their Bill Stock port Corporation asks for power to borrow £11,000 
for installing trolley onmibuses as feeders to the municipal tramway 

system. Keighley Corporation also desire to borrow £47,970, West Ham 
Corporation £7,100, Shefticld Corporation £40,681, Ramsbottom Council 
£16,000, and Lanarkshire County Council £19,000 for rail-less trolley 
omnibuses. 

St. Pancras (London).— The salary of Mr. J. T. Baron, resident and 
supervising engineer at th^ electric light stations, has been increased 
from £450 to £475 per annum. with a further increase in 12 months 
to a maximum of £500 per annum. 

Southampton.— The electrica} engineer (Мг. Н. Е. Street) has been 
instructed to obtain quotations for a standard trein motor for the 
locomotive used in the haulage of coal trucks to the electricity works. 

Application is to he made to the L.G. Board for sanction to borrow 
£5,000 for extensions of mains. 

`A suggestion having been made to wire houses froc, orat a very nominal 
cost, the Town Clerk has been instractsd by the Electricity Committee to 
reply that the suggestion could not be entertained, but that they would bo 
prepared to put m installations on tho assisted wiring system. 

Southend.—An inquiry was held on Wednesday into the applica- 
tion of the Council for sanction to borrow £3,800 for the provision of 
two additional loops and sidings on the pier tramways. 


Southgate.—The North Metropolitan Electric Power Supply Со. 
have been asked to submit terms for the lighting of the Green-lanes 
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main road and to arrange with the Surveyor for the erection of sample | pairs would cost £690, of which the company would pay £520. 


the work had already been carried out, and the rest was being proceeded 


lamps at certain points. | | | 

i . with. The capacity of the generating plant would be 64 kw. when the 
Stepney (London).—Supply mains are to be extended to a number im provements were com pleted, and as the maximum demand had already 

reached 69 kw. a scheme had been devised to erect a 75 kw. set. The 


of additional streets. 
| On the advice of the electrical engineer and manager (Мг. W. С. P. | total cost of the extension scheme, including provision for mains, house 
Tapper) the rate for lighting in factories, workshops and warehouses will | services and meters, 40 public lamps, &c., was put at &3.150. Interest 
be (after March 31) 4d. per unit, for 300 hours’ use per annum of the maxi- | and capital instalments on £6,800 would be £690 per annum, and OE 
profit of £115 per annum was anticipated. леге was no opposition. 


mum demand, and jd. per unit for all further consumption, subject to the 
Wood Green.—- The Board of Trade has decided not to revoke the 


Ш 
| following conditions, viz. :—(«) That all artificial lighting used on the 
' premises be derived from the Council's supply mains ; (5) that all power , ion p - ps : 02 коке ba xt. 
(exclusive of heating) used on the premises be derived from the Council's Wood Green Electric Lighting each 1902, vio mun dd пем! 
Electrical Engineers’ Ball.—' This annual function. which is to take 


supply mains; (c) that the mean maximum demand for power be not less 
than 30 electrical horse-power; and (d) that the consumer's total | place at the Hotel Cecil on Friday, 16th inst., promises to be a great 
accounts (calculated on the rates upon which they are rendered) for any | success. Those who have not secured tickets and made arrange- 

ments for attending should do so promotly, through som? m-mb»r 


half-year ending on the dates of the meter readings upon which the 
accounts for June and December are based, : | . least ; н | - 
monthly accounts for June an рет аге based, amount to at least | of the Committee, or the hon. secretaries, Messrs. А. M. Sillar and 
a 


$60, or that the consumer guarantecs this amount as а minimum payment H. Alabast 
for cach such period. In calculating the amcu it of a consumer's half- ИЕ 
COLONIAL AND FOREIGN NOTES, 


yearly bill for arriving at the minimum the accounts for lighting, power 
and other purposes, on the same or different premises, to be added to. | | noo 
Anglo-German Telephonie Communication.—The Postmaster- 


gether; provided that where the accounts of different premises are so 
added together, the averag* half-yearly account per service shall not be | General states, in a recent letter to the Anglo-German section of the 
less than £15. London Chamber of Commerce, that he hopes to be in a position to 
Stourport.—The Council have been informed by the Board of | CPE? ?n on glo-Swiss telephone ETNICE аз oom as te necessity Nero: 
Trade that the Kidderminster & District Electric Lighting Co. tiations with the Swiss and French Administrations have been com- 
had intimated that they found it commercially impracticable to pleted. Experiments have proved that. even with the use of a сар:е 
tender for the public lighting of Stourport. and they were therefore уе луш шелше ошоп bstween 
unable to extend the electric light to Stourport. Under these cir- Ic n'lon and Germany could not b^ successfully established through 
cumstances the Board proposed to revoke the part of the order granted Erance.. phe poe) lity of laying a direct cable to Germany has nor 
to the company a3 far as regarded Stourport, end the Council have been overlooked. but the cost would. under present conditions. b» 
acquiesced in this. very heavy, and even if a telephone cable cf so great a length would 
b» likely to work efficiently he could hardly recommend such a 


Telephene Assessments.— Last week a conference of Scottish rating | schem? until a satisfactory service through Belgium or Holland had 
authorities was held at Glasgow to consider the effect upon local | been proved to be impracticable. The tests of the now Anglo- Bel- 
authorities of the transfer of the undertaking of the National Tele- | gian cable seem to indicate that there is a good prospect of obtaining 
phone Co. to the Government. satisfactory speech through Belgium with towns in the west of 

It was resolved to confirm the principle that until the whole basis of | Germany. at any rate, even if it should not be found possible to speak 


local rating is revised the Government telephone undertaking should. be 

subject to contributions in lieu of rates based upon the actual valuation S 
thereof as appearing annually in the valuation roll. It was also resolved 
to take steps to obtain an interview with the Postmaster-General and the 
Treasury with the view to submitting the matter to them, and that the 
clerks of the various local authorities ask their members of Parliament to 


use their influence in regard to it. 
The subject of rent from wayleaves is being considered by a separate 


to towns as far cast аз Berlin. 

Australasia.—A proposal by Napier (N.Z.) Borough Council to 
borrow £15,020 for the erection and equipment of electricity supply 
works and construetion' of electric tramways has been approved on a 
poll by the ratepayers. 

Yoo * Australian Mining Standard” states that Perth (W. Australia) 
City Council, having failed t» come to tering with the Perth Electzic Tram- 
ways (Ltd.) for taking over the company's undertaking, has decided to 
purchase 32 motor omnibuses, at £40,000, and to ran these in opposition 
to the tramears. 

The Kilmore (Victoria) Electric Light Supply Cows sales of current 
have increased to such an extent as to necessitate the purchase of addi- 
tional plant, and some time або a new battery of accumulators was 


ordered from England. 
A conference of representatives of the municipalities of Fitzroy, 


Northcote and Preston (Victoria) has decided in favour of connecting 
those suburbs with Melbourne by electric tramways, and a sub-committee 
has been formed to coliect data and report. 

Austria-Hungary.— The Austrian State Railways Administration 
have given the Silesian provincial authorities at Troppau permission 
to draw up plans for a narrow-gauge electric railwey from Oderberg 


to Deutschleuten, via Skrzeczon. 


Canada.—-The Ontario Legislature is to consider a Bill to trans- 
fer the powers of the Hydro- Electric Commission to a special depart- 
ment. and the Hon. Adam Beck the present head of the Commission. 
will probably be made “ Minister ot Power." Мг. Beck proposes to 
utilise the Commission's organisation for the extension of the work 
through out Eastern Ontario to the Ottawa river. 

Customs Decisions.— According to а recent Ordinance, gas and hot 
air engines, and parts thereof, can be imported into the Colony of Fiji 
free of duty as can also articles imported for official use by the Western 
Pacific High Commission and by school or mission authorities for 
educational purposes. | 

Тае Brazilian Budget Law for 1912 provides that the import tariff of 
March, 1900, with th» modifications made by the Budget Laws 1994—1909, 
and the Decree of Aug. 12. 1907. remains in force with certain alterations 
amongst which are the following new rates :— Aluminium, in bars, 500 
Reis per kilo. (£1. 03. 104. per ewt.). in sheets 1,000 Reis por kilo. (£2. 18.8, 
porewt.), and in wire and powder, 1.500 Rais per kilo. (£3. 2s. 64. perewt.), 
electrodes, electric machines, electric turbines, electric furnaces (put to. 
gether or not) iron plates coated with tin or lead, also fireproof bricks 
necessary for manufactories of carbide of салат in Brazil, З per cent. 


bod у. 


Torquay.— The electrical engineer. Mr. С. W. Salt. has been instruc- 
ted to prepare a scheme for the extension of the electric supply mains 


to St. Marychurch. | 

Walsall.—At the next meeting of the Council the Tramways Com- 
mittee will recommend that the whole of the uncovered cars be fitted 
with covered tops at an estimated cost of £65 per car. and that the 
net profit of the tramway undertaking for 1911 (£1.575. 12s. 3d.) be 


carried to reserve. 


Wednesbury.— At the Council meeting on Monday a letter was 
read from the Postmaster-General, stating that it had often been 
an arrangement between publie bodies and the National Telephone 
Co, that such bodies should enjoy telephone facilities at a lower rate 
than the general public, but now the telephones had been taken over 
by the Post Office he could not continue the preferential rate to 
public bodies, 

The Electricity Committee reccmmended the purchase of a new 
engine and dynam» at a cost of £3,500. The Chairman of the Com- 
mittee (Ald. Griffiths) said there had been 75 new customers during 
the year, and the output had gone up from 400 to 528 kw. 


West Bromwich.—On Wednesday the Council considered a recom- 
mendation of the Electricity Committee to put down additional plant 
at the generating station, at a cost of £9.100. 

The Mayor (Councillor J. A. Kenrick) stated that there was а con- 
stantly increasing demand for electric current, and the committee con- 

sidered it advisable to have additional plant ready for the work next 
autumn. The recommendation was adopted. 
, Tae salary of Mr. W. A. Jackson. borough electrical engineer, has b»en 
inercascd from £350 to £400. 

Witney.—A L.G. Board inquiry was held by Mr. T. C. Ekin last 
weck into the application of the Council for permission to borrow 
£6.800 for the acquisition of the undertaking of the Witney Electric 
Supply Co. | е 

Mr. Hawes (of Messrs. May & Hawes, consulting engineers) said his 
firm had reported on the matter to the Council in October, 1910, when 
they estimated the value of the undertaking at £2,700, subject to the 
condition that a substantial sum should be spent by the company in 
putting the works into a proper state of repair. The Council agreed to 
purchase at £2,700, subject to this condition. Special renewals and re- 


ad val.. | 

Customs Regulations.— The Swedish Customs Regulations specify 
that steam and other cylinders and pistons imported separately. for 
machines of all kinds, which are proved to be imported as a substituto 
for а worn-out or otherwise useless part of a machine imported pre- 
viously, are subject to import duty equal to 75 per cent. of the duty 
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otherwise leviable, and in the case of electrical machines and арра- 
ratus, including stators, rotors, current collectors, magnet poles and 
brush holders, which are imported separately, duty is leviable as 
upon electrical machines, with a surtax of 50 per cent., but the surtax 
is not levied in the case of an article which is proved to be imported 
as a substitute for a worn-out or otherwise useless part of a machine 
Imported previously. 

A recent decree prescribes that importers who desire to avail themselves 
of cither of the two concessions mentioned must deliver to the Customs 
Administration an assurance that the imported parts are intended to 
replace a worn-out or otherwise useless part of а machine of foreign 
manufacture on which full import duty was paid and the accuracy of such 
assurance must be attested by two responsible persons, and it must 


contain particulars as to date of importation of part which has become 
untit. 


In regard to imports of machinery generally it is provided that if the 
Customs Administration consider it necessary, the person declaring the 
goods for payment of duty or for warchousing must furnish a written 
assurance that the consignment does not contain portions of other 
machines or spare parts of the imported machine other than such portions 
as go to make up the machine itself. or he must produce an assurance 
to this effect from the purchaser. Importation of the various parts must 
take place at one and the same Customs Office. and the importer must fur- 
nish sufficient proof when the first Importation takes place that all the 
parts will together form one machine, and he must supply drawings and 
kpecitications as to the parts im ported оп each separate occasion of pass- 
ing them through the Customs. 

Exhibitions.— The project for a great international exhibition to 
be held at Tokio (Japan) in 1917 has been abandoned. 

It is reported that the Imperial Russian Automobile Club will 
organise a fourth International Exhibition at St. Petersburg in 1913. 


Italy.—A concession has been granted to the Turin Communal 
authorities to construct an extension of the Barriera San Paulo- 
Barriera Casale electric tramway to the Trombetta Bridge, and also 
a section to connect the Borgo San Paolo- Barriera Grande line with 
the Pozzo Strada- Barriera Casale line. 


Wireless Telegraph Notes.—The Uruguayan Government has 
decreed that. from May I next, all vessels carrying passengers and 
trading between Uruguay and foreign ports must be provided with 
wireless telegraph installations. 

The International Radio-telegraphic Conference, which is due to be 
held in London this vear, wil] hold its first meeting in June. the chief 
work of the conference being likely to be the concentration of etfort 
in assimilating the various systems in vogue. А note (evidently 
having а common source) which is appearing in the London and 
provincial papers states that the last International Conference was 
held in Berlin in 1903. This is, of course, an error; the first Con- 
ference was in 1903. in Berlin. the last Conference was also at Berlin. 
but in 1906. 

A few days ago the first wireless telegraph messages between 
Spain and Canada were transmitted. The message commenced its 
route from the new Spanish station near Madrid (mentioned in our 
columns last week). on to Poldu in Cornwall, thence to Clifton (co. 
Galway. Ireland). and across to Glace Вау. Theevent wasadditionally 
notable from the fact that communication was established bet ween 
the King and Queen on board the ** Medina” with Queen Alexandra 
in England. and with Mr. Borden and Mr. Hazen, Prime Minister 
of Canada and Minister of Morine respectively. 

The Australian “ Mining Standard” states that the Postmaster- 
General of the Commonwealth (Mr. Frazer) has now ordered the 
material for the four wireless stations to be erected at Hobart, Mel- 
bourne, Port Moresby and Cooktown or Thursday Island, This is 
boing supplied by the Maritime Wireless Со. (Ltd.), Sydney, estab- 
lished by Father Shaw. The contract price for the material is £575 
per station. and the cost of erection. in addition. is about £1.000 per 
station, so that the total cost of each medium-power station is £1,600, 
against about £4.600 for each of the high-power wireless stations at 
Fremantle and Svdney. under the contract with the Australasian 
Wireless Со. (Ltd.). Mr. Frazer has stated that he has ordered no 
material from abroad. Applications are being invited by the Public 
Service Commissioner, Mr. D. С. McLachlan. from persons qualified to 
fill the positions of officer-in-charge and assistant operator at each of 
the stations. For the former, the salary ranges from £210 to £300. 
and for the latter from £168 to £200, per annum. | 

The Brazilian ** Diario Official " of Dec. 28 publishes a decree con- 
taining comprehensive regulations relative to the telegraph, telephone 
and wireless telegraph and telephone services throughout. Brazil. 
These include arrangements for the erection of lines, their upkeep. tha 
equipment of stations, the classification of telegrams, rates for both 
public and press messages, &с. The regulations (in Portuguese) can 
be seen by British firms at 73, Basinghall-street. London, E.C. 

There is before the Spanish Cortes a bill which provides that 
from Jan. 1 next passengers will not be allowed to embark at 
Spanish ports on vessels unprovided with wireless telegraph 
apparatus, and this will be obligatory on all foreign vessels earry- 


ing pissenger3 which touch at Spanish ports. 
maritime authorities have certified the apparatus on board ship to 
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be in good working order, this will be considered sufficient to satisfy 
the conditions created under the new Act if it passes. 

The Admiralty wireless telegraph station on the Northcliff, near 
Portpatrick, which is regarded as one of the most important in 
the Government service. has just been completed. 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES 
DIRECTORY AND HANDBOOK.—The 1912 Edition 
of the Big Blue Book is JNow Nearly Ready The 
price is 158., post free; United Kingdom, 158, 9d. The 
volume will bring a great mass of very valuable 
statistical and technical data quite up to date, and the 
Directorial Division will be thoroughly revised and 
amplified up to within a few days of publication. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume. The Directory 
Division, which will be thoroughly accurate, has been 
completely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
uureliable and of little value for Manufacturers' and 
Dealers' purposes, The full set of valuable Statistical 
and Engineering Tables, &c., carefully revised and 
extended, will b» included in the 1912 Big Blue Book, 


making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 


The Соммт5510х ERS of Н.М. Works and Ровтле BUILDINGS aro 
prepared to receive tenders for the supply of fuse and switch boards 
for one year. from April. 1912. Forms; of tender. conditions. &с. 
from the Storekeeper. 12, Lambeth Palace-road, London, S.W. 
Sambles of boards should be delivered to the Storekeeper at H.M. 
Office of Works Engineering Stores. 20. Newington Butts, К.Е. 
Tenders by 11 А.м. of Wednesday. Feb. 21 to the Secretary. Н.М. 


Office of Works. Storey s Gate, London. S.W. See also an adver- 
tisement. 


HAMMERSMITH (London) Borough Council invite tenders for the 
supply of stores for the усат ending March 31. 1913. including arc 
lamps globe, incandescent electric lamos, cardons, electric light sun- 
dries. insulated wires, meters, tools, cable-joint and fuse boxes and 
connections, oils. steam valves and cocks. metals, steam tubes. screws, 
&c. Forms of tender and further particulars from the borough elec- 
trical engineer, Mr. G. Gilbert Bell. 85. Fulham Palace-road. S.W. 
Tenders must b? delivered to the town clerk, Mr. H. Thompson, Town 


Hall. Hammersmith. by 4 p.m. of Wednesday, Feb. 21. Sec also an 
acvertisement. 


Sr. Pancras (London) Borough Council invite tenders for the 
supply of атс lamp carbons. Specification. conditions of contract, 
and form of tender from the Electricity Department Offices. 57, 
Pratt-street, Camden Town, N.W. Tenders to the town clerk. Mr. 


C. H. Е. Barrett, by noon of Thursday, March 7. See an advertise- 
ment. 


BnisTOL Electrical Committee invite tenders for 12 months’ supply 
of are lamp eirbons. joint and fuse boxes, a.c. metera and d.c. 
mercury-type ampere-hour meters. Copies of specitication from 
the engineer and general manager. Мг. H. Faraday Proctor, M.I.C. E., 
M.LE.E., electricity department, The Exchange, Corn-street, 
Bristol. to whom tendera are to b? delivered by 10 a.m. of Tuesday, 
Feb. 20. See an advertisement. 


Leens City Council invite tenders for a steam turbine, two-phase 
alternator and exciter of 6,009 kw. capacity, running at а speed of 
1,000 revs. per min.; electrically driven surface-condensing plant 
and the necessiry steim, exhaust and water pipes, &e. Copies of 
genera! conditions, specifications and form of tender m»y be obtained 
from the manager of th» depirtmont (Mr. Harold Dickinson), 1, 
Whitehall-road, Leeds. Tenders to tho town clerk, Mr. Robt. E. 


Fox, Town Hall, Leeds, by 10 a.m of Saturd vy, March 9. See also 
an advertisement. | 


LreEps Council also invite tenders for the supply of the whole or any 


| Portion of about 40,000 tons of steam coal (small slack. smudge 


or similar material) required for the electricity department during the 
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year commencing April 30, 1913, and for various goods including 
copper bars, strip, wire, timber’ oils, &c.,i.r. covered cables, mains 
boxes and fittings, coal tar, pitch, jointing and insulating materials, 
electric lamps, fittings and sundries, &c. Schedules, conditions of 
contract and forms of tender may be obtained from the manager 
of the electric lighting department, Mr. H. Dickinson, 1, Whitehall- 
road, Leeds. Tenders to the town clerk. Мг. В. E. Fox, Town Hall, 
Leeds, by 10 a.m. of Wednesday, Feb. 21. 


Tenders are also invited by the electric lighting department of the 
City of LEEpS for the supply of 1,000 a.c. wattmeters, to be de- 
livered as required on or before June 30, 1913. Tenders tothe town 
clerk, Mr. R. E. Fox, Town Hall, Leeds, by 10 a.m. Feb. 14. 


BristoL Docks Committee require tenders (by 10 a.m. Feb. 19) 
for supply of cables and switchboards, and arc and incandescent 
' electric lighting at Avonmouth Docks. Forms of tender from the 
Engineer. 
MANCHESTER Tramways Committee invite tenders for general 
stores for the year ending March 31, 1913, including motor and con- 
P troller parts. armature and field coils. resistances, lightning arresters, 
trolley poles, lamps, car-switches, bells, &c.. telephones and testing 
instruments, insulating material, arc lamp carbons, overhead equip- 
ment. trolley heads, wheel bushes and spindles, electrical signal spare 
parts, &c. ; also cables (power and lighting), bell wire, tramway rail 
bonds, copper. brass, steel and iron wire, galvanised steel cable, &с. 
Schedules, with conditions of contract and forms of tender from 
the general manager, Мг. J. M. McElroy, 55. Piccadilly, Manchester. 
Tenders, to the chairman of the Tramways committce, by 10 a.m. 
of Tuesday, Feb. 20. 
| Тре Tramways Co mmittee of MANCHESTER Corporation also invite 
tenders for the supply of tramcar type ampere-hour meters. Speci- 
fications and forms of tender from the general manager, Mr. J. M. 
McElroy, 55, Piccadilly, Manchester. Tenders to the Chairman of 
the Tramways Committee by 10 a.m. of Tuesday, Feb. 20, 
MANCHESTER Electricity Committee require tenders by 10 a.m. 


Feb. 14 for supply and erection of high-pressure steam and feed 
Specifications, from Mr. Е. E. Hughes, Town Hall, 


and metal filament lamps, oils, &c. Forms of tender from the 
Electrical Engineer. Lombard-road. S.W. 

KrRKCALDY Corporation require tenders by Feb. 29 for supply and 
erection of 1,000 kw. steam turbo-generator, with condensing plant 
and cooling tower. Specification, &c., from the Burgh Electrical 
Engineer. à 

PoPrra&R (London) Council requires tenders by noon Feb. 16 for 
extension of existing e.h.t. and d.c. switehboards at generating and 
sub-stations, Specifications, &c., from the Borough Electrical 
Engineer. 

ILFORD Council require tenders by noon Feb. 27 for one year's 
supply of carbons, cables, fuse boxes. metal and carbon filament 
lamps, joint boxes, meters, &c, Specifications, &c.. from Mr. A. H. 
Shaw. Electricity Works, Ley-street, Hford. 

DUBLIN Corporation require tendera by Feb. 14 for supply of are 
lamp carbons. Specifications, &c.. from the City Engineer. City 
Hall. Dublin. | 

Роктзмостн Tram хауз Committee want tenders by 10 a.m. 
Feb. 20 for 12 months’ supply of overhead line materials, car repair 
stores, insulating materials, car switches, lamps. motor windings. 
ironmongery. oils, «е. Specification from the Engineer. Fratton: 


grove, Portsmouth. 

FvLuaM (London) Council require tenders by 4 p.m. Feb, 21 for 
12 months’ supply of electrical stores. lamp fittings. tools. &e. Forma 
of tender from the Town Hall. 

Скоүрох Corporation require tenders by 10 a.m. Feb. 19 for 12 
months’ supply of stores for their tramways department. Schedules. 
&e., from the Tramways Manager. 

STOCKTON-ON-TEES Corporation want tenders by Feb, 14 for 12 
months’ stores for the electricity department. Forms of tender from 
the Electrical Engineer. | | 

NEgaTH Guardians want tenders by Feb. 27 for building and electric 
work at the Infirmary, Penrhiewtyn, Neath. Plans may be seen at 
the offices of Mr. J. C. Rees, Parade-chambers, Neath. 

SHEFFIELD Health Committee require tenders by 5 p.m. Feb. 12 for 
two years’ supply of electrical fittings, iron and steel, ironmongery, 
ќе. Forms of tender from the cleansing superintendent. 

Tenders are invited by the Postmaster-General’s Dept. of the 
Commonwealth of AvsrRALIA for the supply and delivery of testing 
instruments at. Melbourne (by March 12) and of five miles of cables 
at Hobirt (by Feb. 26) Tender, forma, &c., from the Common- 
wealth office. 72, Victoria-street, London, S.W. 

The Deputy Postmaster-General. MELBOURNE. will receive tenders 
until 3 p.m., March 5, for supply of 120 miles rubber insulated cotton- 
covered tinned copper wire. Specification from the High Commis- 
sioner for the Australian Commonwealth, 72. Victoria-street, London, 
S.W. 

Tenders are invited (by noon Feb. 13.) for the supply of 50.000 
incandescent electrie lamps and 1,350 opalescent arc lamp globes to 
the City of MELBOURNE. Copies of specification, &c., from the agents 
for the City Council, Messrs. McIlwraith, McEacharn, Proprietary 
(Ltd.), Billiter-square-buildings. London, E.C., to whom tenders are 
to be sent by noon of Tuesday, Feb. 13. 

WELLINGTON (New Zealand) City Council require tenders for supply 
of 40 miles h.d. vulcanised wire and 13 cwt. copper binding wire. 
Tenders to Messrs. Preece, Cardew & Snell, 8. Queen Anne s-gate. 
London. S.W.. by Feb. 21. or to the Town Clerk, Wellington, N.Z., by 
4 p.m. Feb. 22. 

CAGLIARI (Italy) Municipality require tendera by Feb. 29 for the 
equipment of electricity works for lighting and traction, and for the 
construction and working of about two miles of electric tramwaya. 

The Conselho de Administraçao do Porto de Lisboa (LrsBox) will 
receive tenders (until March 2) for supply of 10 electric cranes. Speci- 
fications may be seen at the offices of the Administration. Deposit of 
£300 required (to be increased to 7 per cent. of the contract price by 
the accepted tenderer). Four of the cranes must lift 3,000 kiloga 
(nearly З tons) each, and remainder 1,500 kilogs (nearly 11 tons) each. 


Tenders are wanted by Feb. 20 for supply and erection of machi- 
nery and apparatus for the NAPLES hydro-electric power undertaking. 
The upset price is £19,200. Electrical energy is to be generated at 
Volturno Springs. The current to be transmitted to Naples is 
12,000 k.v.a., and the plant must be of double that capacity. Plans 
may be seen at the office of the Consiglio Generale dell. Ente Anto- 
nomo Volturno, 37, Piazza Municipio, Naples. 

The Public Works Department, Constantinople, require tenders 
by 2 p.m. Feb. 20 for a concession for the supply of electric light and 
power to the town of Арага. Water power is available. Deposit 
of £225 is required with each tender. Specification (in French) and 
a list of British commission agents in Constantinople may be seen 


at 73, Basinghall-street, London, E.C. | mE 


pipes. &c. 
Manchester. 

BELFAST Tramways and Electricity Committee invite tenders fot 
12 months’ supply of stores for the electricity department, including 
lubricator and gauge glasses, packings. oils. rubber goods, tools, incan- 
descent lamps, asbestos goods, solder, refined Trinidad bitumen, 
bitite strip, prepared tape and rubber tape for joints, joint-box com- 
pound, fuse wires, wood and stoneware troughing, &c., lighting 
feeder and section pillars. are lamp carbons, trolley wire. overhead 
line material and galvanised wire, &c., also v.b. insulated cable. elec- 
tricity meters, demand indicators, automatic time switches and house 
service cutouts. Forms of tender from the city electrical engineer, 
Mr. Т. W. Вюхат. East Bridge-street. Belfast. and tenders to the 
town clerk. Mr. В. Meyer, by 10 a.m. of Monday, Feb, 19. 


The Tramways Committee of BELFAST Corporation also invite 
tenders for the supply of one automatic coal weighing machine and 
overhead electric equipment material, including poles, bases. collars, 
finials, w.-i. work, automatic track point controls, trolley wire. &c. 
Tenders to town clerk, Mr. R. Meyer, by 10 a.m. of Monday, Feb. 12. 


BERMONDSEY (London) Council require tenders by Feb. 19 for one 
year's supply of arc-lamp carbons and brushes. cable and jointing 
material, conduits, electricity meters, demand indicators and main 
fuses, meter boards, &c. Forms of tender from the Town Clerk. 


BouRNEMOUTH Tramways Committee require tenders by noon, 
Feb. 13, for one years' supply of insulating materials, electrical sun- 
dries, iron and steel, casting, ironmongery, paints, &c. Forms of 
tender, &c., from the General Manager. 

PoNTvPRIDD Council require tenders by Feb. 31 for one year's 
supply of cables and wires, tramcar and tramway equipment. meters, 
insulating material, installation stores and sundries, &c. Forms of 
tender, &c.. from the Electrical Engineer, Treforest. Pontypridd. 


BoorrE Corporation want tenders by 9 a.m. Feb. 14 for one year's 
supply of v.b. wires and cables, meters, carbons, fuse boxes and ter- 
minals, incandescent lamps, c.i. service boxes, are lamp globes, oils, 
&e. Form: of tender from the Borough Electrical Enginzer. 


BounvEwovTH Education Committee require tenders by noon 
Feb. 26 for electric light wiring at the new science. art and technical 
Schools and library, Lansdowne. Forms of tender, &c., from the 
Borough Engineer. 

Coventry Corporation require tenders by 10 a.m. Feb. 22 for 
supply and erection of a water-cooling tower for the electricity 
department. Specifications, &c., from the Engineer and Manager. 


BaTrERSEA (London) Council require tenders by noon Feb. 20 for | 
12 months' supply of electricity meters, service joint boxes, carbon 
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. TENDERS RECEIVED AND ACCEPTED. 


London County Council have received the following tenders for the 
manufacture, supply and delivery of about 3,550 tons of track rails 
and fastenings :— 


| Cardon Sandberg h/ga 
steel. silicon steel. 
Walter Seott (Ltd.) (aceept-d) — ...... £24,867 10 . .. $26,592 10 0 
Bolling & Lowe (for Phænix Works, 

Ruhrort, Germany) .......... sues. 21.848 12 0... 22,563 15 0 
Scholey & Со. (for Phoenix Works: 21,543 12 0... 22,563 15 0 
P. & W.MaeLollin (Phenix Works, 22.189 16 3... 22.915 8 
Do. (for North-Eastern Steel Co.)... 27.260 4 2 20.035 4 2 
Bolekow, Vaughan & Co. ..... TS 20.162 12 6 27.040 12 6 
Burrow Hematite Steel Co. ,........ 25.021 17 6 — 
Cammell, Laird & Со... еее 34.848 15 0 30,623 15 0 


Тах chief engineer's estimates мого 624.612 105. for carbon steel, and 
£20,768. 15s. for мой silicon steel. 

London County Council hove also received the following tenders 
for the manufaeture and supply of about 1.050 tons of slot rails and 
400 tons of conductor tees :— 

Frodingham Iron & Steel €». (arerpted) .........Lsuuseus. "m £12, 607 E 

Walter Scott (Ltd. ао 12,848 

Р. & М. MacLellan, Glasgow (Бу North- Eastern Steel Со.) 13,405 ө 

Steel, Peoclt-& Tozet аан аа на ЕА 13.925 0 

Bolling & Lowe (for Phoenix Works, Ruhitort) m .. 13,992 10 

Chief engineer's estimate was $12.35. 


London County Council have also received the following tenders 
for supply of 50 car sets of truss-plates :— 

Hurst, Nelson & Co. (accepted) 

United Electric Car Co. 

Brush Electrical Engineering ©... еее T: 100 0 

East Ferry-road Engineering Works Со. ........ ———— 750 0 

5. H. Heywood & Cò. ..... И NEN — — ТЕТН —M 1.150 0 

Chief officers estimate was £200. 

Stepney (London) Council have received the following tenders for 
the supply and erection of one e.h.t. converting plant at the Lime- 
house and Whitechapel stations :— 

Brace Peebles & Со. (accept A. £4,942, 103. : 
£4,787 and £4410: Brash Co., $4.95; British Westingnouss € 
Spagnoletti (Ltd.), 85.005; Dick, Kerr & Со. £6282; Elec tric бшш - 
tion Co.. 66.33%: Siemens Bros. Dynamo Works, 54.909 and 4,569. 

In a report on th» tenders the engineer (Mr. УУ. С. P. Papper) states that 
he hid compared. the relitive gaaranteed efficiencies of the machines 
included in the two lowest tenders, and the guaranteed eflicicney of th? 
Brace Peebles machine was from 3 per cent. m 74 per cent. h'gher than 
that of the General Electric machine, which will result in an annual saving 
of approximately £60, which. capitalised at, вау. 7 per cent., was equiva- 
lent to over $500. thus aking the Peebles machine the cheaper of the 
two. He recommended the acceptance of the tender of Bruce Peebles & 
Co. at £4.942. 10s., less £95 for spire parts, &c., not required. 

Poplar (London) Council have accepted the following tenders :— 

Tnomas & Edge. erection and completion of superstructure of exten- 
sion о’ geaerition station, £4,663; Fairweather & Ranger, steel work, 
£2.485; New Conveyor Co.. supply and erection of ash elevator, £250; 
Stanton Iron Works Co.. supply of 650 ft. of 24 in. spigot and sock st ca. pipe 
lin. thickness, forthe circulating water for condensing purposes, £760. Is. 

Birmingham Corporation have placed an order with Walter Scott 
(Ltd.) for steel tramway reils and fishplates, at £13,155, 

West. Bromwich Corporation have accepted the tender of the 
British Thomson- Houston Co. for a 1.000 kw. turb »alternstor and 
condenser. 


General P: Co., 
.&: 5,200 ; 


North ип мой Town Council hove accepted th? tender of Davey, 
Paxman & Co. (at £1,190) fora b lots superhe ter. &c., for the trem- 
ways power station. Wes 

For the supply and erection of 20 outside covers for bogie ears 
S for Council have accepted the teader of Hurst, Nelson & €». at 
£151 per cover. 

Southem ооп Council have accepted the tender of the Electric Con- 
struction Co, for the supply of aim otor-alternator at £1,266, and that 
of Dick, Kerr & Co, (at £8,090) to supply a duplicate of the steam gene- 
rator. with a Cole Marchent engine and surface condensing plant, in- 
stelled two years avo. The contracts with Ferranti (Ltd.) and the 
British Thom 3on- Houston Co.. for the supply of 690 2 nd 400 meters, 
respectively. are to b» extended for а further period of 12 months. 

Dartford Council have accepted the tender of the Electrical Power 
Storage Co. for the mtintenence of the storege bittery for five years 
et Lo рог annum. 

Staffs Education Committee have accepted the teader of the 
General Electrie Co. for the renewal of electric lam эз in schools, 

Chamberhin & Mookhom have obtained an order for car mers 
from Perth Corporetion, Е 

The ** Indian and Eastern Engineer " states that the following are 
the contractors for the plant, &c., for the Tata (Bombay) as 
electric power scheme :— 

Escher, Wyss & Co., four high: pressure tingential impulse typ? w ater 
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wheels and а pipe line consisting of 6,000 tons of steel pipes : Siemens 
Bros. Dynamo Works, four 9.600 kw. generators ; General Electrie Co. 
(U.8.A.). transformers : Felten & Guilleaume Car!lswerke (A.G.), trans- 
mission line. As stated in our issue of Dec. 8 last (p. 367), two turbine- 
driven 600 kw. generators of the same make аз the main part (which 
will be erected at Khopole) will be used for excitation, and the station 
is to be of sufficient capacity to permit of the plant being increased to 
76,000 kw. 

Osram Lamps for the Post Office. —The Genera! Flectric Co. have 
again secured the Post Office contract for supply of metal filament 
lamps for the forthcoming six months, all lamos to be English made. 
This contract has been secured by the Company after the Post Office 
authorities had carried out exhaustive tests on both English and 
foreign lomps. and it includes every type for which they tendered 
from 25 v. 5 c.p. 


Electric Clock Installations.—-Services of uniform and accurate 
time are essential in modern offices and buildings. The new London 
premises of the Law Union & Rock Insurenre Co.. the Royal Insur- 
ance Co. (London), and the Sun. Fire Insurance Offices (Hull). are 
being equipped throughout with electric clocks on the *' Synchro- 
nome" system 

The Synchronome Co. have also in hand an installation of 200 clocks 
for the Midland Railway Co.'s new Adelphi Hotel (Liverpool), as well as 
the complete equipment of Broad-street passenger and goods station, for 
the L. & N.W. Railway Co., with upwards of 100 dials and of the Buc- 
hanan-street station (Glasgow). for the Caledonian Railway Со. They 
aro also engaged upon an electric time service for L.C.C. School of Arts 
and Crafts, Southampton Row, for the “Sheffield Telegraph" Offices 
(Sheffield), the Royal Palace Hotel, Kensington, the Cavendish os 
(Piccadilly), for John Bright & Bros., Rochdale, for Fred. Sage & Со. 
new factory at Peterborough, the Warehousemen’s and Clerks Orhan 
Schools, Manchester, the National Provincial Bank (Nottingham), and 
the Towa Hall, Hackney. 

Diesel Engines.—The Diesel Engine Со.. 179, Queen Victoria- 
street, London, E.C.. have been favoured with an order from the 
Worthington Pump Со. for five Diesel engines of 1.000 в.н.Р. each. 
for the Mersey Docks and Harbour Board. 

"Во engines are for use in connection with the prew Gladstone Dock now 
being built, and will be direct coupled to five 54 in. Worthington centri- 
еа] pum ps running at PSO revs, per min, and having an aggregate cupa- 
city of 47.000 cubic ft. per minute. "he engines, which will be built 
һу Messrs. Carels Bros. (Ghent). will consist of four cylinders each, of their 
latest two-stroke type. fitted with outside crosshead and very similar in 
design to the Carels- Diesel. marine eng nes which are being во widely 
adopted in this country and on the Continent. The present order is 
far tho largest installation of Diesel engines in this country. "Ihe whole 
of the work will be carried out to the specifications of Mr. А. а. Lyster, 
engineer-in-chief to the Mersey Docks and Harbour Board. 


BUSINESS NOTICES. 


The Commercia! Cable Со. have removed their genera! offices from 
Bishopsgete House to 63 & 61, Graccechurch-street, London, Е.С. 


The dissolution recently announced of the partnership hitherto 
existing between Mr. G. Hooghwinkel and Mr. Thurstield. of Leeds. 
does not in any way affect the partnership of Mr. Hooghwinkel and 
Mr. Wm. Anthony Brown. who are continuing to carry on business 
as civil and electrical engineers et 24. Martin s-lane. Cannon-strect. 
E.C.. and at Mexico City and Rio de Janeiro. 

Мг. В. W. Paul informs us that he ascertained during a recent 
business tour in the United States that there was a considerable 
demand for manv of his new types of electrical standard and testing 
instruments, and he has, therefore, opened a branch laboratory and 
showroom et I. Eost 42nd-street, New York, which will be in charge 
of Mr. C. J. Brown, formerly of the London works. 

Messra. Crosby Lockwood & Son have transferred their technical 
bookroom from 1214. Victoria-street. to 5, Broadway, Westminster. 
S.W.. where a full stock of the latest and most im portant engineering 
and technical books туу be inspected. 


Sale by Auction.— Messrs. Wheatley Kirk, Price & Co. have been 
favoured with instructions from the receiver and Hquidator of the 
Cowper-( ‘oles Engineering Co. (Ltd.) (in liquidation), to sell by public 
auction upon the premises. 5. Hythe-road, Willesden, London. N.W.. 
at Паш. on Fridsy, 23rd inst.. some machine tool.s electrical and 
mechanical plant, &c., including 20 H.P. suction gas engine and plant. 
24 electric motors, seven charging упт эв, electrical instruments. &e. 
The receiver's interest in the numerous patents and shares in subil- 
diary syndicates held by the Cowper-Coles Engineering Co, are also 
offered forsale by tender. Catalogues and particulars can be obtained 
from the receiver and liquid мог (Mr. W. H. Peet, F.C.A.). И, Iron- 
monger-lane, London, B.C.. or from the solicitors, Messrs, Paines, 
Blyth & Huxtable. 14, St. Helens-place. E.C.. or from the auctioneers, 
46, Watling-street, London, E.C., Mbert-square, Miachester, and 
26, Collingwood-street. Newcastle-on-Tyne. See advertisement. 


Patent Development.— The proprictor of patent No. 2,311/1910, for 
** Improvements in oil switch electric cable boxes," desires to mke 
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arrangements for exploiting same in this country. 
to Messrs. Haseltine, Lake & Co., patent agents and consulting en- 
ginecrs, 7 and 8, Southampton-bldgs., Chancery-lane, London, W.C. 


LIQUIDATIONS, &c. 


Vaughan’s Engineering Installations (Ltd.) is being wound up 
voluntarily. Mr. W, Purchas, 1, Sidney-strect, Cambridge. is 
liquidator. | 

Claims against the Bohm Lens Lamp (Ltd.) (in voluntary liqui- 
dation) аге to be sent to Mr. E. 5, Neave. 15, Great St. Helen's, 


London, E.C., by March 18. 


COMPANIES' MEETINGS AND REPORTS. 
— Áo —ÓÁÀ 


BRIGHTON, HOVE & PRESTON UNITED OMNIBUS CO. (LTD.)—At an 
extraordinary meeting on Naturday the company confirmed the resolu- 
tion which was passed on Jan. 19, auth: rising the promotion of the com- 
pany's bill for the provision of a rail-less traction service between Brighton 
and Worthing. At the ordinary general meeting which followed the 
chairman (Ald. J. J. Clark) said Brighton Corporation in promoting а 
bill for rail-lesa traction had forced the company and Hove Corporation 
to do the same. Only three years ago the company had expended many 
thousands of pounds in order to carry out the wishes of Brighton Cor- 
poration with regard to the provision of eleetrically driven omnibuses. 
They were told that the Corporation had no legal power to guarantee that, 
but the company might rely on the support of the Corporation if they 
provided a service of c'e:trie omnibuses. In view of the continuous 
improvements in motor omnibuses, they could see no necessity for the 
introduction of the rail-less traction system into the streets of Brighton 
or Hove, but if the Parl'amentary Committee thought it would be an 
improvement the company were prepared to carry it out, and under all 
the circumstances it seemed to him the only equitable way would be to 
give the company the right to do so. J'hey had not the least objection 
to the Corporation erecting the posts and wires and doing the work in the 
roads, the company paying а fair rental for the use of same. In their bill 
there were clauses empowering the various local authorities to do that. 

BRISTOL TRAMWAYS & CARRIAGE CO. (LTD.)—The gross receipts for 
1911 were £335.738. 9s. 4d., and the working and general expenses and 
renewals £270,574. 5s. 74.. leaving a net revenue of £65,164. 3s. 94. 
Interest on 4 per cent. and 41 per cent. mortgage debenture stock, &e., 
absorbed £22,500. 188. 4d., the year's dividend on the 4 per cent. pre- 
ference shares £18,833. 6s, 8d., and the interim dividend at rate of 4 per 
cent. per annum for the half-vear ended June 30 £9,416. 133. 44. It is 
now proposed to appropriate the balance by paying a final dividend for 
the past half-year at rate of 4 per cent. per annum (£9,416. 13s. 4d.) and 
to add £4,997 to reserve fund for contingencies and renewals. The re- 
celpts from the tramways department show an increase of £7.472, or 31 
рег cent., whilst those of the carriage department have increased by 
14.054, ог 20 рег cent. The total number of passengers carried during 
th? year was 49,561,001, compared with 47,454,560, an increase of 
2,106,441. Additional motor omnibus routes have been opened during 
the past year with satisfactory results. Lhe work of relaying the tram- 
way lines in Bristol has been steadily proceeded with during the past year 
and a further mileage will be similarly dealt with this year. 

CENTRAL ELECTRIC SUPPLY CO. (LTD.)—The directors’ report for 1911 
states that energy has been supplied to the Westminster Electric Supply 
Corporation and the St. James’ and Pall Mall Electric Light Co. through- 
out the year, toan amount of 18,102,440 units. After makinga fullallow- 
ance for sinking fund and depreciation, the net balance for the year is 
£4,977. 12s. 8d., making with balance brought forward (£27. Os. 10d.) 
£5.004. 13s. ва. The directors propose to pay a dividend at the rate of 
9 per cent. on the ordinary shares for the year (£5,000) and to carry for- 
Ward £4. 13s. 64. ‘Ihe directors express their regret at the death of Mr. 
Edmund Boulnois, deputy-chairman of the company. Capt. Edinund 
J. Вах has been elected a director during the year. 

CITY OF BUENOS AYRES TRAMWAYS CO. (1904) (LTD.)—The directors, 
Teport states that the annuity payable hy the Anglo- Argentine Tram- 
ways Co. has been received, and the net revenue for 1911 amounted to 
£05,726, 12s. 4d. Interim dividends have been paid for the nine months 
ended Sept. 30, absorbing £46,500 and leaving £19,226. 12s. 4d.. The 

directors recommend that, in addition to the interim dividends already 
distributed, a final dividend of 18. 3d. per share (making 5s. per share, 
less tax) be paid for the vear, absorbing £15.500. that £3,650) be trans- 
ferred to general amortisation fund and that the balance (£76. 12s. 4d.) be 


carried forward. 
IMPERIALITRAMWAYS CO. (LTD.)— The gross receipts from the Middles- 
brough, Stockton & Thornaby Electric Tramways for 1911 amounted to 
£56,685. 19s, 8d., compared with £51,922. 9s. 9d. for 1910, an increase of 
£4,763. 93. 114. The total number of passengers carried was 11,221,628 
against 10,276,749. The net profit was £13,304. 118. 1d., compared with 
£16,302. 115. 9d. The traffic receipts again show an improvement. 
having reached the highest amount in the history of the undertaking. 
The results of the London United Tramways again show considera ble 
Improvement. The receipts have increased by £10,328 and the net 
revenue by £25,506. The revenue account of the Imperial Co. shows an 
available amount of £13,000. 19s., and after payment of intcrest an 
debenture stock for the year (£12,712. 10s.) the balance (including 


739 


which the directors recommend should be carried forward, 

LIVERPOOL OVERHEAD RAILWAY CO.—'l'he report of the directors for 
the half-year to Dec. 31 states that gross revenue receipts were 
£40,791. 18, 6d., and working expenses £27,687. 18s. 5d. The total num- 
ber of passengers carried was 5,738.506, against 5,391,300 in the corre- 

| sponding half-year of 1919. Traffic again shows a satisfactory increase 
in all classes, notwithstanding the railway strike in August last. After 
paying interest on mortgage debentures, бс. (£4,329. 8s, 24.) and adding 
amount brought forward (£4,665, 9s. ]d.). the available balance is 
£13.439. 4s. Out of this the directors recommend dividends at the rate 
of 5 per cent. on the preference and at the rate of 2 per cent. on the 
ordinary shares, leaving £4,763. 7s. to be carried forward. 

LONDON, BRIGHTON & SOUTH, COAST RAILWAY ,CO.—At the meeting 

on Wednesday the chairman (the Earl of Bessborough) referred to the 
electric working of portions of the suburban system, and said the number 
of passengers carried altogether had reached 56,997,663, against 
57.894.947 in 1908, their record year, but the opening of the L.C.C. elec- 
trie trams had culminated in a total loss to them of 10,000,000 passengers. 
In addition to the electrical services on the South London Railway (from 
London Bridge to Victoria) similar services were running between Vic- 
toria and the Crystal Palace, and а considerable and progressive develop- 
ment of local traffie between those points had resulted. Their experi- 
ence of the electrical operation of the section between Victoria and the 
Crystal Palace lind been satisfactory, but it threw no light whatever upon 
the larger question of the electritication of the whole svstem, now nnder 
consideration. The railway strike had cost the company about £20,000 
in the half-vear. but their relations with the men were then cordial, and 
he took a hopeful view of the immediate future. 
. LONDON ELECTRIC RAILWAY CO.— At the meeting last week the chair- 
man (Lord Geo. Hamilton) said that the capital ex penditure for the past 
half-year (£16,465) was mainly on account of the Charing Cross and 
Paddington extensions and for additional rolling stock. The estimated 
further capital expenditure was £550,000 for the two extensions referred 
to, for escalators at the Oxford Circus Station and for other small im- 
provements. The gross receipts showed an increase of £13,295 over the 
corresponding period of 1910, of which £9.888 represented an increase in 
passenger traffic, and the balance was from sundry receipts. A satis- 
factory feature was the growth of season-ticket traffie, which had satis- 
factorily increased since the introduction of season tickets in July, 1911. 
Those servants who had remained loyal during the strike in August. had 
been suitably compensated. The working expenses showed a slight 
expansion, due largely to an increase of £5,290 in rates. Repairs and 
renewals of rolling stock had slightly increased, consequent upon the 
replacement of part of the equipment by a more suitable type. ‘ihe 
ratio of working expenses to gross receipts was 46:08 per cent., and if the 
interest. charges in connection with the Lot’s-road power house were 
deducted, the ratio became 41-76 per ent. After paying Dehenture 
interest, rents and wayleaves £112,091 remained available for dividend 
from which it was proposed to pay the full dividend on the four per cent. 
preference stock and a dividend of 1 per cent. per annum on the ordinary 
shares, carrying forward £2451. The Company's Bill made provision 
for two im portant extensions of the system. One was from the autho- 
rised extension of the Baker-street and. Waterloo line at Paddington 
Station through Paddington to Queen's Park Station on the L. & N.W. 
Railway. where physical connection would be made with that company's 
electrified line to Watford, so that a through service of electric. trains 
could be run from the Elephant and Castle to Watford. Provisional 
arrangements had been made with the London and North-Western Rail- 
way whereby the latter would pay for the construction and equipment 
of that extension, and for the rolling stock for the through service. The 
rolling stock. required for the local service on the extension would be 
paid for by the London Electric Railway Со. and the interest upon the 
sum expended by the L. & N. W. Co. would be a working cost of the 
London Electric. The scheme of connecting up the underground railways 
with the electrified suburban system of a large steam railway was a new 
departure for tubes, and would undoubtedly be of great convenience, 
and would rapidily develop the districts provided with a through service. 
The other extension was the amalgamation with the undertaking of the 
Edgware and Hampstead Railway Co., whose railway had been authorised 
for several years, but no part of it constructed. The line, if built. would 
be an extension of the Charing Cross, Enston and Hampstead Railway 
from Golder's Green to Edgware, a distance of approximately 44 miles. 

MERSEY RAILWAY СО. — he train mileage run during the half-year 
ended Dee. 31 vas 301,685 miles, compared witb 332.437 during the 
corresponding six months of 1910. The number of passengers conveyed 
was 5,914,743, against 6,026,032. (exclusive of season-ticket holders). 
Total receipts for the half-year were £54,150. Os. 8d., compared with 
£55,418. 15s. 74. Working expenses, exclusive of charges for pumping, 
ventilation and lifts, were £27.065. Оз. 14. (equal to 49-98 per cent.), 
against £27,795. 19s. 4d. (equal to 50-16 per cent.) for the corresponding 
six months. The charges for pumping, ventilation and hydraulic lifts 
for the past half-year amounted to £3,125. 5s. 4d. (equal to 5-77 per cent.) 
compared with £2,913. 7s. 4d. (5-26 per cent.) During the months of 
July,.August and September the receipts were adversely affected by the 
exceptionally hot weather and the serious labour troubles in the district, 
but during the remaining months they again show a substantial increase 
over those of the previous year. The auditors have certified that tbe 
revenue available for payment of interest on the debenture stocks for the 
year amounts to £13,643. 16s. 3d., which is being distributed to the 
debenture- holders as follows :—Interest at 4 per cent. on the 1866 deben- 
ture stock (£4,664), 3 per cent. on the 187! debenture stock (£2,998. 18s.5d. ) 
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and £1. 13s. 21d. percent. on the 1882 73 5 debenture stock (85.978, 15.14 
leaving a balance to be carried forward of £2. 15s. 11d. 

METROPOLITAN DISTRICT RAILWAY CO.—At the meeting last week 
Lord George Hamilton said that during the past half-year, although 
the trathe had been adversely attected owing to unfavourable weather 
conditions for underground travel during the summer months and to 
the interruptions to the service during the strike period in August, 
the ‘гаће showed a substantial increase. The capital expenditure 
(£51,026) was mainly on new rolling stock for the rajndly growing 
ќгаће. The estimated further capital requirement was £150,C00, 
which would provide additional rolling stock, for a fly-over junction 
at Earl’s Court and other improvements. The gross reccipts showed 
na increase of £14,800. After paying fixed charges and setting aside 
£10,000 fot renewals the balance was £85,491, an increase of over 
£22 000, and that was suflicient to pay a dividend on the second pre- 
ference stock at the rate of 2 per cent. perannum. That was the first 
dividend paid on that stock, and they might safely look forward to a 
gradual increase upon that rate in future, After he had explained 
the various parliamentary measures iu which the company was in- 
terested, the report and accounts were adopted. 

ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.)—' ihe directors? 
report for 191] states that supply has been distributed on a total connec- 
tion of 13.975 kw., an increase of 976 kw. — For this purpose 10.708.689 
units were supplied to consumers. The new equipment of the Mason's 
Yard works as а transformer sub-station for the high-pressure supply 
derived from the Central Electric Supply Со. has been com pleted. and a 
large battery of accumulators has been added to form an efficient reserve, 
The results obtained thereby are most satisfactory and promise further 
improvement. The directors have, therefore, decided to re-equip part 
of the Carnaby-street works on the same lines. In view of the obso- 
leseenee of plant which will be superseded by this re-equipment an extra 
amount has been written off for depreciation during the vear under review 
and the directors have carried £4,500 from net revenue account to credit 
of contingency fund. Fhe net profits for the year, applicable to dividends 
on shares, amount to £27.178. 6s. Id. and the balance brought forward 
was £2,115. 15s. 0d.. making a total of £29,294. 1s. Па. The interim 
dividend paid in August last for half. year ending June 30. at the rate of 
7 per cent. on. preference shares (£3,500) and ТО per cent. on ordinary 
shares £10,000) absorbed £13,500. leaving an amount now to be dealt 
with of £15.794. Is. 14. Vhe directors propose to pay a dividend at the 
rate of 7 per cent. on the preference shares and a dividend on the ordinary 
shares for the second half-year of 53. per share, making, with the interim 
dividend paid in August. а total distribution of 10 рог cent. for the vear 
(£10,000). leaving £2.204.. 1s. Pld. to be carried forward. "rhe directors 
ex press their deep regret at the loss by death of Col. Eustace Balfour, who 
was for 20 years chairman of the Company. Tne Rt. Hon. Gerald 
Wiliam Balfour has been elected a director during the year. 

URBAN ELECTRIC SUPPLY CO. (LTD.)— At a special meeting on Friday 
resolutions were passed. to increase the capital and to alter the 
articles of association. The chairman (Mr. P. D. Y'acket) said that. in 
their opinion, it was only a question of time and careful administration 
for the deticiency in the profits to be largely made good. The business 
showed every indication of steady development. In. the meantime their 
estimates of profits for the past year, the current year and the next vear 
admitted of the payment of cash dividends on the preference shares of 
2 percent..3 percent. and 4 per cent. respectively. The schsme provided 
for increasing the board's borrowing power. Their existing borrowing 
powers were limited to £650,000, and they had not yet exceeded them : 
but when Edmundson's £100,000 additional advance was added to their 
previous advance, and when the whole came to be satistied by the allotment 
of first and second debenture stocks at a discount, the total outstanding 
debt would not be far short of £750,000. He moved the resolution to 
Increase the capital to £800,000, by the creation of 150.000 new shares 
of £I each, and this, having been seconded, was carried. 

YORKSBIRE ELECTRIC POWER CO.—'The gross profit for 1911. was 
412.572. Мч. 7d. against 611.307. 133. 10d. in 1910 and £6,087. 93. Иа. т 
J909. and the net profit after payment of mortgage interest was— 
£7,783. 17s. 104.. against £6,.503. 7s. ба. т 1910, and £2.664. 13s. 6d. in 
1909. The net protit of £7,783. 17s. 10d. with £9475. И». Sd. brought 
forward, after piyment of the dividend duc on the cumulative preference 
shares up to Dec, 31. 1910, makes a total of £17,259. 93. 6d. After de- 
ducting the preference dividend. to June 30, 1911. а balance of 
£16.123. Ns, 94. remains, and the directors recommend a dividend (less 
tax) for the half-year ending Dec. 3] at the rate of 6 por cent. on the 
cumulative preference shares (£1,746. 18. ТОА.) to write off administra- 
tion and development expenses, £14,047. Is. 44. and to carry forward 
£330. 5s. 7d. During the past year an agreement has been made with 
Heckmondwike Council for a bulk supply. The Company is now giving 
bulk supply to Brighouse, Dewsbury (Ravensthorp>), Pudsey, Mirfield 
and Whitwood ; and also to the Distribution Company for supplying 

in Calverley, Castleford, Farsley, Gomersal, !'Hipperholme. Horsforth, 
Liversedge, Ossett and Sowerby Bridge. for tramways, power and lighting. 
The Distribution Company has become one of the largest customers of 
the Power Company. In addition to considerable extensions made by 
customers to their existing installations, further important supply agree- 
ments have been made with colliery owners, textile manufacturers, engi- 
neers and others. The increasing adoption of electricity for street lighting 
in all parts of the country is well marked. т Yorkshire. The Company's 
supply is now being used by Mirfield, Horsforth and Whitwood Councils, 


THE ELECTRICIAN, FEBRUARY 9, 1912. 


—— — — 


NEW COMPANIES, MORTGAGES AND CHARGES. 


NEW COMPANIES. 


FLETCHER, JACKSON & CO. (LTD.) (119,912.) — Reg. Jan. 30, capital 
£1,000 in £1 shares, to carry on the business of electrical and mechani- 
cal engineers, electricians, munufacturers of an dealers in electrical 
apparatus, &c. Private company. First directors are A. Fletcher 
(chairman) and A. G. Jack son (both permanent). 

HOMER EARPHONE CO. (LTD.) (120,026.) —Вех. Feb. 2, capital 
£1.000 in 900 ordinary shares of £1 each and 2,000 deferred shares of 
Is. each, to take over the goodwill for the British Empire of the 
business of the Homer Eurphone Co., to carry on the business of 
manufacturers of and dealers in aural, surgical, electrical and scientific 
instruments, &с. Private company. 


TELEPHONE ACCESSORIES CO. (LTD) (120,014.) —Heg. Fel. 1, 
capital £1,500 in £1 shares (600 preference), to carry on the business 
indicated by the title, and that of stationers, advertising contractors 
and agents, &c., and to adopt agreements with H. О. Quinn and N, 
Medawar and E. C. Digby. Private company. First directors are 
C. C. Tollitt, D. S. Fripp, J. S. Patinoro and H. О. Quinn. Reg. otlice: 
90, Cannon.street, Е.С. 

VENNER SIGNS (LTD.) (120,015.) — Rez. Feb. 1, capital £11,000 in 
£1 shares, to acquire certain patents relating to illuminated signs and 
the trade mark *' Veni," together with the business of a manufacturer 
and seller of illuminated signs carried on by В. Е. Venner, aud to 
adopt an agreement with В. Е. Veuner and А. В. Jenkins. Private 
company. First directors are В. Е. Venner (chairman) and А. В. 
Jenkins: both permanent, subject to holding 2,000 shares each) and two 
other directors to be appointed by them. Reg. otlice: 6, Old Queen- 
street, Westminster. 


MORTGAGES AND CHARGES. 


ALLEN WEST & CO. (LTD. )— Particulars of £6,000 debentures, created 
Jan. 15, 1912, tiled pursuant to Sec. 95 (5) of Companies (Consolida- 
tion) Act, 1508, the whole amount being now issued. Property 
charged : Company's undertaking aud property, present and future. 
No trustees. . 

ELECTRICAL INSTALLATIONS (LTD.)— Memorandum of satisfactiou 
to the extent of £50 ou Jun. 9, 1912, of debentures dated Dec. 5, 1906, 
eecuring £1,500, has been filed. 
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CITY NOTES. 
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MEMORANDA (Feb. 81 —Вазк rate 3! per cent. (Feb. 8, 1912), 
Price of silver, 274d. per oz. Consols 77; —78; for money ; 78—78} for 
account, Consols Pay Day, March 1; Stock and Shares Continuation 
Days, Feb. 13 aud 27; Ticket Days, Feb. 14 and 28; Pay Days, Feb. 15 
and 29 ; Mining Shares Carry Over Days, Feb. 12 and 26. 

Priors ‘or METALs (London).—Copp:r, 611; three months, 624. 
Lead, English, 161—161; Foreign, cash, 15}—15° ; three months, 151 
—16. Spelter, cash, 27; three months, 261—204. Tin, English, 198 
— 169; Foreign, cash, 1951 ; three months, 1924. fran, Cleveland, cash, 
49/2; three months, 50/-. 


BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. (LTD.)—-l'his com- 
pany's traffic receipts for January were 917.034 (decrease £2,126). 


- DEUTSCH UBERSEEISCHE ELEKTRICITAT8 GESELLSCHAFT. — The 
capital of this company will be increased by M.20,000,000 (£1,000,000), 
bringing the total to M.120,000,000 (£6,000,000). The company 13 
mainly interested in South American undertakings, and the steady 
increase of the demand on the Argentine and Chile concerns make an 
increase of capital necessary. 

EDMUNDSON’S ELECTRICITY CORPN.—Tho trustees of the £100,000 
5 per cent. prior lien debenture stock have received notice of the com- 
pany's intention to redeem the outstanding stock on July 12 next. 

KALGOORLIE ELECTRIC POWER & LIGHTING CORPN.—This сот- 
pany’s works at Kalgoorlie have been seriously damaged by a cyclone. 
The cooling tower was blown on to the transmission lines, resulting in 
entire suspenaion of both electricity supply and tramway undertakings, 
but it was expected that the damage would be repaired and the 
regular scrvice resumed in а day or two. 

MADRAS ELECTRIC TRAMWAYS (1904) (LTD.)—The traffic receipts of 
this company for the fortnight ended Jan. 51 were R.24,128 (increase 
R.1,592). Aggregate from Jan. 1 R.47,674 (increase В 51). 

SOUTH LONDON ELECTRIC SUPPLY CORPN. (LTD.)—Vhe directors 
recommend, subject to final audit. a dividend on the ordinary shares for 
the vear ТЭ at the rate of 5 percent. per annum. 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed Feb. 2] a special settling day in a further issue of 250.000 £1 
shares (issued at £1 premium) (£1 paid—5s. capital and 155. premium) of 
Marconis Wireless Telegraph Со. (Ltd.) and have granted a quotation to 
a further issue of 10,000 £5 fully paid 7 per cent. first cumulative pre- 
ference shares of the Melbourne Electric Supply Co. (Ltd.) The Com- 
mittee have been asked to appoint а special settling day in and grant 


and an agreement has been made with Halifax Council for a supply at, quotations to 10,000 £1 fully paid ordinary and 200,000 £1 fully paid 


Hartshead. 
рапу в system, and further generating plant hag been ordered. 


Considerable extensions have again been made to the Com- | 
| phone Manufacturing Со. (Ltd.) ; 


6 per cent. preference shares (special application) of the Automatic Tele- 
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ELECTRIO TRAMWAY AND RAILWAY TRAFFIC | 
RECEIPTS. T g LAST 
M =: =. Е Divi- NAME, 
| DEND D 
LIRE Week Inc. or Dec ЕМЕ Баа E" Lic SN ib cca RUD CD. MEM. dat 7 Нівћ- Low- 
Hals weeks Amount. 110. or Dec- Electricity Supply le sd. est. | est 
DRE. Lt pvc ee em -— {| 10! 5/0 | Bournemouth & Poole Elec. Sux Ord.....| 8—9 |6 9 6, Маг, Sep| * e 
M Em Jan. 31 20 £ as || 10 4/6 | Бо. 4j perCent. Cum Pref. .......... 3 HI 3: Feb, Aug W .. 
Aberd deen сира ey ^" 26 40 132 | ve ВЕ ae s 1590 | ja MÉ As үй 
Airdrie ......, Feb. “4 2626 8358 | St. yd . 44 per Cent. Deb. Stock (red.) ...... se i ; y "Yl 
Angio Argen scii " 3 | 1,352 | 5 ae | Prompten Кед Pleo Зик Ое ws 4 10 3 M ы, js 
a мы E А r Cent. Pref. ...... eere М A 5t ee 
Aye Corporation иене ‘4a P 17 E 52 4% | Central Elec. Sup. Co. 406 Guar. Deb. ${сК. —101 | У 0 о ‚ June, Dec 192 Ея 
Barnsley sees ае 26 77 я е ы де 
| Bath Electric Trams, Ltd...| » 31 20 127 | st | 4%, |. Do. 4 per Cent. Deb. Stock (red) ......| 93 —96 |4 4 o Jan, july | сб e 
Birmingham Corporation .. — » a 505 в St 44%! Do. 4$ per Cent. Deb. Stock (гей.)...... | 994—104 4 9 6 " oe 
и" ММ СЕ рн Е 
ra pid pa pply Огд........... e “= : ) | m se 
Blackburn Corporation ....| pw | 18 Cor St 144% Do. 4i per Cent. Deb. Stock (red.) "| 93 —100,4 10 6 , June Dec | +. g^ 
Bolton Corporation. .... КЕР ju Н 289 "289 | St. , 44% : Chiswick Elec. Supp. Gorp. Ist Mort. Db.| 91 —94 | 417 3. m T Ts 
Bombay T CAEN id 3i ó 595 10 En ay пл: Eee Lighting Ord..... pt | : le А | Feb, Aug ` й 
Bradford Corporation ....| Feb : E i | RU 57 Do. бр Cent. Deb. Stock (red): у... 117 —12l [14 40 үтел De ej 
Brighton Согрогайоп...... ” 2 242 | St. , 44% Do. 4$ per Cent. 2nd Deb. Stock (red.) . ‚| 100 —103 | 4 8 6| Jan, July oe ee 
Bristol Trams & Carriage .. ” 3 89 1946 St : 5% | C. of Durham El. Р.О. 5% Ist Mort.Db. 54.) 87—89 |514 6 an, July КТ oe 
Burnley Corporation ...... m 4 671 10 4 County of London Elec. Supply Ord. .... 9} —% | 5 6 6' Feb, Aug э} 
Burton Corporation ...... ” 4 4 4385 Mj 10 6/0 Do. 6 per Cent. Cum. Pref. .......... п —11} | 5 6 6 Mar, Sept; °° «2 
Вигу Со аа ..... ME 5 к59 291 | ot: ДФ DS ре СЕ Dep Steck (red.) .,.. а мй | 1 : М | jan, July i . 
LRL ” 4 à . s WIA 05" сео. ' T ee 
Cac eyne-Redruth scenes ” 3 5 ТИ St. un Edmundson/s Elec Corp. Огд...........! 0—6 | .. Une July os . 
P Cardiff Corporation...» - » 3 44 7,874 5| ..| Do. брег Cent. Cum. Pref. `..........| 23-38 | T | ипе Nov. 2l| .. 
(Central London Railway ..| » 1 5 ni St. | 44% | Do. 4) рег Cent. Ist Mort. Deb. (red).., 87 —90 | 520 | July 8 .. 
City ent S ARA. J » E 3 5 2 па оте Pecinan Supply Со. Ога. .. 8 E 8 р MB CS . . 
Cork Electric irams Vo... .. ” 5 . per Cent. Cum. Pref. .......... | Mar, sep ° sa 
Own sie tam 8 4 "a || 95. 41 | foo uiis Deb, Sack (ed) eni MO ата Б po 
on . xt x p: : ov ectric L1 ng Ord. зо. | = рп, * = 
Dover Corporation ,....... Feb. 3 Е nt 514% | Isle of Wight E. L & P. Co. Deb. Stock «| 8—9 180 б, eje 
Dublin & Lucan Railway ..| » 2 | 136! 5 4/0 | Kensington & Knightsbridge Ord. ...... | [61 —7t 6 8 6'Feb, Aug | ^* | ** 
` Dublin Шйед............ » 3 4 "25 5 6%. . 6 рег Cent. Ist Рге{............. | 5—@ | 514 0! Jan, July |. ° .. 
Dudley-Stourbridge ...... Jan. 26 780 $t. | 4% | tDo. 4 рег Cent. Deb. Stock (red.)......| 92—95 | 4 5 6 ‘a äs es 
Dundee Corporation ...... E p 2.885 St. | 4% ' Kensington & Kngtbe. Со. & Notting Hill DE j | | 
East Ham Council .,......| Ге З "367 p | Со. (Joint Station) 4% Deb. Stock (red.).. ; —98 | 3 0 | April, Oct са T 
Exeter Corporation ...... „ 119 St. | 43 % Kent Elec. Power Со. Irred. Deb. Stock .. 8—82 | 512 6 | Jan, july . si 
бе! оа T Hip € 37.616 3 l [2i геп рот е еее ее | 4 zli З Ї : | Mar, E nn ae 
і asgow ая» 3 , 16 ó " . « эое з о ә» аэ э э о э е ө ө ъ э = i 90} ee 
Glossop Тгат$............ " 4% | Dc. 4 рег Сети. Ist Mort. Deb. ........ 88 —91 496 ‚ Jul 90 
Саани боры. inte ue Jan. 31 2 | at 20 Metropolitan Electric Supply Ord. d 31-4 | А 5 р | April, бы 4i.. 
vesend Northfleet...... » ‚2 о. per Cent. Cum. Pref. .......... | an, July > ve 
sl Northern & City Rly..| Feb. 3 544 SU 43%, Do. Hi per Cent. Deb. Stock Ist Mort.. i 99 —104, 4 8 9 | une, Dec | .. Я 
Greenock & Port Glasgow..| Jan. 26 284 | St | 34% | Do. 3l рег Cent. Mort. Deb. Stock геа.) 84 —87 | 420 | Jan, July | 8i .. 
Halifax Corporation ...... „ 30 7,596 [| "*, 4192 | Midland Elec.Corp.forP.D.4$ Ist Mort.Debs| 95 —97 413 9. Ж els 
Hartlepool Тгатмауз...... Fe 26 s Sti. 4^5 | Newcastle & District E. RE Mn oO dd | 85—88 1539 | is .. 
Vue ia E m qe 3 $268 5 20 м 139.500) а de wes 3] | 6 0 0! Feb, Aug | «+ | ee 
Huddersfield Corpn. ...... » 3 7,593 5 2/6 | Do. SperCent. non-Cum. Pref. ...... 4—4} 1517 6 Feb Aug, c* | «+ 
Hull Corporation... ....... " 3 2,23€ 100 440% | Do. 4} per Cent. Ist Mort. Deb. ...... | 95 —97 |413 9. Jan July *. vs 
Ilford District Council .... .. 4 00 5% North Metro. Elec. Power Sup. 5 Morts...; 99 —102 419 6 T .. zm 
Ilkeston District Council ..| Jan. 31 13 4 || 6% | Northampton Elec. Lt. & P. Ord......... 1—14 411 6 Feb, Aug .. ee 
Ipswich Corporation ...... Feb. 3 1,01 li 549 Da 599 ж ЕИ ОАР РЕР i 3 {5 0 | je AE s . 
Isle of Thanet Со. ........ s. Ы ; ү О. и. COS. „о +...» tn — une, Dec EDD "ө 
pm Pp TERE pray ias Jai. 26 13 | 2 6/0 Notting Hill Е. L. Со. 6% Non.Com{Pref., 92-108 16 0 0 er ve T 
eighley Corporation ......| Feb. 1 274 || 5 3/0 | Oxford Electric Ord. ................., ӨЫ : 513 9 | March ....| ce |] e 
Kidderminster & District ..| Jan. 26 23 | sc | 495 | Do. 4% Deb. $їоск_................ 91 —94 14 5 І Y: 93 | .. 
Kilmamock Corporation ..| Feb. 3 446 5 50 St James & Fal Mall Elec. Ord. ix secs: p 5 13 © Feb, Aug ж, ies 
Kirkcaldy Corporation ....| Jan. 31 6 о. per Cent. Рге!.............. T — ! Feb, Aug .. ee 
Lanarkshire Trams Co. TR he. 1 175 sé 34% | Do. З} per Cent. Deb, Stock (red.) ....| 85 —87 |4 1 6| Jan, July | ce | oe 
Lancashire United ........ Jan. 31 18 5 .. | Smithfield Market Electric Sup. Ord. .... 11—18 .. |! Feb. ....! s% 
*Leamington ....... ere „ 26 33 £4. 4/0 | South London Electric Supply Ord....... 21 —3} | 6 13 6! April os 
Leeds ration ........ Feb, 3 22,177 [| сү | 5% ро. 5% Ist Mort. Stock (red.) ........ 98 —101 5 0 6 бро, 
Leicester Corporation...... id 3 138 1895 1 0/8; | on pis. dd 7% Ist Pret PEL | р 12 о pe Aug . oe 
Leith tion ........ 5 3 Ts о. per Cent. <n ref. .... eene = eb, Aug ee "m 
peche lee m TAM se 43%, Ро. 44 Ist Deb. Stock (red) .......... % —99 | 412 3 April, Oct |o 
{ i ' Ry , 3; Urban Electnc Supply Ord. ............ — ER il, t ee eo 
restos сауы ышы кг 546! 9 13 | Do." Sper Gent, Cum. Ре 2153. 1920 Ар Oct |. e] ns 
LlandudnokColwyn Bay Бу| „ 2 143 || ср, 4195 Ро. н, per Cent. Ist Mort. Deb. ...... 88 —90 | 5 1 0 | April, Oct | 88 | .. 
| *London County Council ....| Jan. 24 {35 96.398 1 06 | Waste Heat & Gas Elec. Gen, Stations .. 1;,—14 .. ' May, Aug, | 2 | ce 
London Elec. Ку. Со....... Feb. 3 o 3,610 || 5. 5/0 | Westminster Elec. Sup. Ога.......... — 981—898] |5 1) 6 | Mar, Sept 811 8l 
London United............ unc 39 ЕЯ 5 2/3 | Do. 4b per Cent. Сит, Pref. .......... 48—58 | 490 | Jan, July 5|.. 
Lowestoft Corporation ....| 4 3 Pane Electric Railways and Tramways. | 
ора па й : 44 '263 Я Bath EG Tom: m Ode а. e) jd-— m April К „| се 
Way вового t [END T] А ег cent. um. CÍ. ..... 0... 1 = | ап, u y did ee 
еп{һут_.......... өө ап. 26 5545 st 44% | Do. 4$ Ist Mort. Deb. Stock (red.) .... : 5 9 0 April, Oct | ** | e 
Metropolitan Dist. Railway..| Feb. З 3027 | St. 43° | B'ham & Midland Trams 4} Ist Deb. Stock; 92 —91 | 4 17 O0 | Jan, July! * .. 
м Elec. Trams..| Jan. F "18 | 10 ay gue ues & Carriage Ord. ...... Я f : e | Feb, Aug | .. KA 
П с... tnn о "T ig um. Tel. ...,«„»+ә»+»+ ое зә о у э о о а = | "- ee nt 
Nelson Corporation..... Se] Feb, 3 144 К | 10 8 ' Do. 4 per Cent. ОеЬз................. | 100 —102 | 3 19 3, Feb, Aug | С 
ат yne Согр...| „ 3 049 | St; -- т и a МА June, рес, 16; 14 
ewport ( on.) оороо rm M» 3 St ee [e] et. ra. b ss ++ бо +з ө + зз» ә » е ө ә | pis ee | ee | oe 
Northampton Corporation..| 7 1,982 | <,’ '* | Doe. 6 per Cent. Cum. Pref. .......... £8 —0 | |. i Feb, A 82, 8. 
Oldham, Ashton 4 Hyde .. gan % 3 1 | E $i Do. 7 per Cent. Non Cam. pu Hem ү aS Rr nb as = | Sel, zi 
ham Corporation ...... . 4 , "| 59 Do. 5 рег Cent. Perpetual Debs. ...... — ‚ April, Oct 
Perth (N.B.) Corporation У Pes 31 555 сн pe Do. Ai per Cent. 2nd Deb. Stock ...... , 29—83 511 0 May, Nov | 8i ^ .. 
Perth (W.A.) Elec. Trams ..| Feb. 2 l, 56 | St. 395 | Central London Ordinary Stock: eus vss 72 —74 | 4 2 0| Feb, Aug, 731 724 
Peterborough Е ses Jan 26 6937 | 514% De. 4 рег Cent. Pref. ККЕ а m 4 13 0| Feb, Aug TET 
Pu л рае ые En 
ооо зов» тө е о t.. n. | e sterre ооо э э э ө э у ба о ө у «| = І А ‚э 
Preston Corporation ...... Е 31 241^ a г ‚ Do. 4 рег Cent. Debs...... ль , [02—102 319 0 п Jan, July we 0 
Rotherham Corporation....| Feb. 2, 7 5 2/6 | City of Birmingham Trams 5% Cum. Pref; 41—5 |5 2 6 April, Oct ЖО | А 
Ше, ER ЕО ‚.| Jan. 26 88% | 100 497 Do. 4 p2r Cent. Ist Mort. Debs. ...... | 97 —100 | 4 1 6 ' April, Oct i 
ford Corporation ...... Feb. 5 St. | 13% |tCity & South London Rly. Con. Ord. ..... 28 —29 | 609 eb Aug | 29. 281 
Shanghai ................ Jan. 31 4 . St. В, ID 7 рса Perp. Pref. (1891) 102 se | : t с Pea Aug E | ре 
OSS ..... e*»5*0993497»? vs M ‚ (1О7О]) ,„..„+«+»++«»«» +» з» ов ео ә ө о е а "~ е А u ee ee 
Sheffield Corporation ...... Feb. © 51 18,921 | SE 509 +00. (1901) ..... nnnm ТРИК 10! — 103 1418 0 | Feb, Aug | К же 
Singapore Trams . ......... „3 5 $93 li oe | 592 | 1Do. (1903)... RI 10! —103 | 4 18 O | Feb, Aug | 1014 ·.. 
South Metropolitan........ Jan. 26 4 i St | 4% | Do. 4 рег Cent. Perpetual Debs. ...... 101 —103 | 3 18 0 Мау, Nov | ++; .. 
South бїайз............., » 26 4 6.234 10| 6/0 | Dublin United Trams, 6 per Cent. Pref. ..| 11 —12 | 5 4 0 | Feb, Ав... e 
Southampton ............ » 3l 44 , ' 10| 5/0 | Gateshead & District Trams Ord...... Qu 81—88 |740 | е | у | кз 
Southend Corporation wo di 48 10! .. | Gt. Northern & City Rly. Pref. Ога, (4%). 1t—1i "j| Feb, Aug | li 1Ң 
И — » 26 4 1 7; пап t Dans Trams, 6% C.P. TUA | 19551 Маг, p oe ss 
aly , ge, yt e, „Л.В“. - M St. 4196 0. ed. OCK «ecce tetto — | А an oe 
Stock ey СС ІТ mways Ord. ото очоочо» 2 —J3 ee Mar, Sept oe ee 
Sunderland Corporation. .. s í ү 10 d | пара per Gont. Pref. —Ó—— M € 3i—4} | .. | Mar, Sept Жу wa 
Sunderland District........| Jan. 31 14 | st. 144% | Do. 4j per Cent, Овбз............... | 69 —1 '6 8 6, Jan, July! .. | .. 
Эсе irme puedo ad » 26 25 £5 | 2/6 CA ше! E TE Et т н Cent. Pref... | gots | : 2 о y р И D Ue 
mndon Corporation ...... “i St.| 4 о. 4perCent. Deb. Stock .......... n | ; vs. Ley 
Taunton ани ——— 3i 3 4 0 d^ Lanarkshire Ттатуауз................ | 101—108 5 10 9| Feb, Aug | Оон se 
Т istri 9 Utd. Trams 5% Prior Lien Deb. Stk.| 8) —82 | 6 3 6! Jan, July | .^ .. 
ynemouth and District ..| | 25 4 St, | 5% | Lancs Utd. Trams ә k 97—99 420 381! 97 
s cn sd “a | S: Mj Lens c M E casi КЕ. 87 
Жы бора Е д 3 5 ar s London United Trams, 5% Cum. Pref. ..| _3!—4} : Jan, July | 4&| 4 
У ion seq uM | Cent. Ist Mort. Deb. Stock ..| 76 —73 |5 3 0 | Jan, July | 78 | 77 
Warrington Corporation... „1 УР | St. 4% |. oon Sd Steck 6 —8 ab. Aug 
am ion .... ud on. Ord. Stock .......... +, 8 oe , ки ша 
Места оа ја Ж 4 8 | | 0/6 MOTO E Tramways Ord....... n 5 5 0! E # 5s 
oivethampton Со. ‚...., „ 26 ц .. Ё eferred ........... ИРЕТ ses M50 | ow ag dates ‘as 
see im CrP sees} Feb d 4 TEENS 5 рег Cont Cum | 99 ао Ol Jam Jue | | 
ар NUN е “беке an. оооовочевсо ое 00) —102$ 4 18 6 ee ee ae 
Do. 5 рег Cent. Db. Stock . 1 
Wrexham Wit Earl pee 22 ы уе. 20 | Metropolitan Railway Consolidated. . . . .- | E 14 2 6! Feb, Aug | 49| 47 
Yorkshire Wi istrict. | 4 1 been made for aecrued interest or redemption, 
re Woollen District. Jan. 26 = Partly electrical Ё м EO did dend, E The London Stock Exchange Committee have declined to.auote. these, 


44) These comparisons are with the nding period last year. 
So days, | Plus3 days 1 Plus 2 dayw 


t Minus 3 days { Minus 2 days. 


Electric Railways and Tam Cea 
з A Metropolitan Rly. Surplus Lands Stocks | 70 
Do. 3j per Cent. Preference 
34 per Cent. “ A ” Preference.. 
34 per Cent. Convertable Pref 
34 per Cent. Debenture Stock.. 
3} per Cent. “* A " Deb. Stock . 
Metropolitan Dis trict Railway Ord. . 


—4- QOO CCP d 36) dede du Ih 


t Do. Aseuted Ext. Pref. (Int. Guar. by 
Und. Elec. Rlys. Co. of Lendon, Ltd.) 
3 per Cent. Consoltd. Rent-charge 
4 per Cent. Midland Rent-charge 100 —102 
Guar. Stock 4 per Gent, „25:25 90 —9 
6 per Cent. Perp. Deb. Stock 
4 per Cent. Ditto 
Potteries Electric Traction Ord 
5 per Cent. Cum. Pref 
per Cent. Deb. Stock 
ec. Trams & Lte. 6% Cm. Ргеё. 
Do. 4 рег Cent. Deb. Stoc 
‚ Sunderland Dist. Elec. Trms, о, IstMtDb. 
xd des Ele Rys Lan БАНИ чреве 


— 


o "In. bds with coup 8 ..... T 
Yorkshire (W.R.) Elec. тас Ord. 
oper Cent, Cum. Praeses toes 
4) per Cent. 1st Debs. 
Electric Manufacturing, &c. 
Anchor Cable Co. 4195 Deb. Stock 
Aron Electricity Meter Ord 


ОО ооооссооФооооо ® 0O(qnvocog 


s: оо: A со Со со ~ — Wh 


сл 
о 


Babcock & Wilcox Ord. .............. 
British Insulated & Helsby Cables Ord... 5 
6 per Cent. Pref 


4} рег Cent. Ist Mort. Deb. (red.).. 
a Mort, Deb. Stock 
British Thoms’ n-Houst’n 44% Ist Mt.Db. | 
E ndi Westinghouse 6 per Cent. Pref. ..| — В 
6 per Cent. Prior Lien Dbs. (red.) | е 18 
4 per Cent. Mort. Deb. Stock .... 
Brush Elec, Eng. Co. Prior Lien Deb Stk 
4}% Perp.lst Deb. Stk 
Perpetual 2nd Deb. Stock 
Callender's Cable Con. Ord 
; per Cent. Cum. Pref 
per Cent. Ist Mort. Debs. (теа.), 
ellner Alkali Co. 
4} per Cent. Ist mort. Deb. -ге.).. 
Chadburn's (Ship) Teleeraph Ord. 
| Consolidated Electrical Co. SA Rv Es 
Consolidated Signal Co. 
6 per CEU PE cal c dT EAS cd | 
Crompton & Co. (Nos. 1 to 85,000) 
5 per Cent Ist үе Debs. (red.).. 


— ee 
mw со О Сл У О 


WO=—NOMNUNN: 


Pag |= Бї ‚<. O^ 
COO OC NM сл dA OD — MIO NO AANU eN + 
— — 


— 
у 


ооо оо > 


6 рег Cent. e Pref. 122 ve)s 
4} per Cent. Deb. Stock 
Edison & Swan United (" A ” Sh.) (£3 bd., 


— 


Coco OOQCcUcoOocoOoowocoo оооосооохюомш 


9? 4 «e UT Ra S VU QW e а 6.8014 S. y 


4 per Cent. Mort. Deb. Stock (red. ) 
9 per Cent. 2nd Deb. Stock 
Electric Construction Co 
7 per Cent. Cum. Pref 
4 per Cent. Perp. Ist Mort. Debs... 
General Electric (1900) 5% Cum. Pref. 

. 4 рег Cent. 151 Mort. Debs. 
Henley's Telerraph Works Ord. ........ 
4} per Cent. Pref. 4} - 

4} рег Cent. 1st Mort. Deb. RU i 104 —105 
India Rubber, Gut. Per,, &c., Works . 

2 per Cent. deis се da 


» Сл сл + > О 5 сл (л осло ct 


. соо осло + е осот моо: e oowoo, >с О! 


ооо оно n 


— 


06'S Oe 0,96. 9 96 b e à 


сооюоосооооосо 


Richardsoni, Ни & СӘ... 
6 per Cent. Cum. Pref. 
4) per Cent. Perp. Deb. Stock.. 
Simplex Conduits 6 per Cent. Cum. Pref.| | 
Telegraph Construction & Maintenance.. 
4 per Cent. Deb. Bonds (1909).. 
Vickers, Sons & Maxim, Ltd., Ord 
5 per Cent. non-Cum. Preference. > 
5 per Cent. non-Cum. Preferred ..! 
4 per Cent. Ist Mort. Db. Sk. (red.) 
4} per Cent. 2nd Mort. Deb. (red.) 
. 5 рег Cent. 3rd Mort. Debs. Зспр..' 
J. G White & Со. 6% Cum. Pref. 
| Willians & Robinson "Ord. 
6 per Cent. Cum. Pref. .......... 
4 per Cent. Ist Mort. Debs. 


— —.- — 
QC. ©. 
. . . 
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* OUDDA—-WNWN, 


со 4 һр > © С 
сос Оос оошо o 


Amazon Telegfáph „сае өз заа кэ 


9 рег Cent. Debs. (red.).......... 
t Andlo- -American 


н.д ом мом С ч 


Commercial Де ре Cent. Deb. Stk... | 
IQ. e$ 519789 9.9 9 9€» | 
о. Preierence 10 рег Cent 
Direct Spanish Ord. 
10 а Cent. Cum. Pref 
red States Cable ; 
jas West India Cable 419 
Eastern Ordinary 
P per Cent. Pref. Stock 
er Cent. Mort. Deb. Stk. (red.).. 
4 per Cent. Deb. Stock 
> | | Eastern & S. Af, 4% 
| G.N. (of Copenhagen) wi*h coup 84 
| Indo-European 
› | Mackay Companies Common 


Cuba Submarine 


—— 8 ot 


— tm 
оооо 


* ө ә е ө ө о ө о ө ооо ө Ө е ө ө ө|\ 


оогоо 


Mauritius Sub. Debe] 


— 


к. 


DBRONNBOWOOOW: юс со 


Ма: rconi E Wireless T Сб. „екъ Безе» 


| Pacific Е Europ’ n Tel: 4 88 Dbs.(red. )| 
West Coast of America .... eee enne 
4 per Cent. Debs. 
West India & Panama 


-—- 


6 per Cent. T los ОРТО 


— = 


dne Cant Deb. Stock (red) 2 aoa 
| wes boy Tel 


iG) Ke CA ME C CA CO: e e e иконка N 
— 


Ocooooocoocooc (Oo Go 6960060000600005666600о o 


‘Bnds| 101 —104 | 
* Na atn has haan mada far аллина А interest or redemption. 
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April, Oct 
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853 | z LAST) 
= Divi- NAME. 
'DEND 
671]... Telephones, 
861100 2$ Amer. Telephn. & Telegh. Cap. St....... 
.. | 4% | Do. Coll. Trust $1 ,000 4 per Cent. Bds. 
4% | Do. 4% Cons. Bonds 1936 ....:..... 
% | Anglo-Portug'se Tel. 5% Ist Mt. Db. Stk. 
аЛ. "OBI TREBBODS coton eus Славена 
1 0/7; | Monte Video Telephone Ord. .......... | 
1 0/6 Do... Sper Gent. Pref, 2. vv зал rà 
«1:695 у National Go, Pref, Stock oss 4od4a4 os 


Е. | DS. Dol: Stock resad sa Visa фва | 
| 6/0 Do. 6 рег Cent. Cum. Ist Pref. ...... 
' 6/0 po P per Cent. 2nd Pret... iis nas s 
2/6 r Cent. non-Cum. 3rd Pref. 
44% 1 Nes Yor Telephone Co. 30 yr. Bnds... 
0/7. Oriental 


| Financial Investments. 


3/0 | Elec. & Gen. Investment 6% Cum. Pref.. 
2/0 ! Globe Telegraph & Trust 
3/0 Do.. 6 per Cent Pref. 1... rations 
о% | Submarine Cables Trust (Gurt) s idus daa 


Colonial and Foreign Electric 


Railways, Tramways, &с. 


2/9  Anglo-Argentine 549 Cum. Ist Pref.. 


2/9 | Do. 54% Cum. 2nd Pref. ...........- | 
ФС 1 De 45 Deb Stack ое, | 
44%! :Do. 419; Deb. Stock. езегше нжат 
895^ Do. 595 "Deb. SOC wha 2a vies bee) 


59^ Auckland Elec. Trams. 5% Deb. weh 
38 Brisbane Electric Trams. Ínvest. Ord.. 


2/6 Do. Sper Cent. Cum. Pref. .......... 
44% Do, 4} per Cent. Db. Prov. Certs..... 
. 8% | British Columbia El. Rly. Df. Ord....... 
X 6°? | fDo. Pref. Ord, SIUE Losasassed аиында | 
5% Do. 5% Сит. Perp. Pref. Stock........ | 
4191 Do. 4 per Cent. 1st Mort. Debs....... 


44°,' Do. Vancouver Power Debs. ........ 
.| 44% Do. 4$% Perp. Con. Deb. St. ........ 


! AC ‚ Buenos Ayres Lacroze Trams Ist Mt. Db. 
6% Buenos Ayres Port & City Tram, Ist Mt. 
L I5 с Sy tebe зә ден denen зая 
2/6 ' Calcutta Tramways (1 to 137,610) ...... 
2/6 Do. 9 per Cent, Cum. Pref. законные | 
4}% Do. 449; Ist Deb. Stock (red.) ...... E 
0/6 Cape Electric Tram Shara «acaso vt v 


5. 1/3 | City of Buenos Ayres Trams Co. (1904)5h.. 
E Do. 4per Cent. Deb. Stock .......... 


595 | Colombo Tr. & Ltg. 5% Ist Mt. Db..... 
5% , Havana Elec. Ry. Con. Mt. 5% $1,000 50 
L.. Year Coup: BAS дэ» тәсе basis 
5% | Hong Kone Trams. Co. 5 per Cent. " 
| | Mott. Debs: порки arira жае Cos 
.. | Kalgoorlie Elec. Trams. Sh..........».- 
5% ' Do. 2 per Cent. * A" Deb. Stock 
69, Do. erCent. B" DING ioxpcenc 
0/71 | Lisbon P ec. гаша. Сала vs 
0/74 | Do. Oper Cent. Cum. Pref.........«* | 
5% |. Оо. 5 рег Cent. Reg. Mort. Debs. .... 


595 | Madras Elec. Trams. 5% Deb. Stock.. 


о ‚ vo 

ол | Manila Elec. Ry. $i, 000 Gold Bonds.. 
$1}. Mexico Tram. Со: Com. St. acce sens 1 
5% | Do. Gen. Con. Ist Mrt. 5% боа Ва. 
6% Об. В.О. Mort BIS. зах | 
4}% tMontreal "St. Ry. Sterling 44 per Cent. 
Debs. (1922) (Nos. 691 to 2.000) ...... 


41% Do. do. (Nos. 1 to 4,600) ........ 
Ое | Perth. Elec; Trams ОМ. ausus e Ead es 
5% D5.. It ML Db. Stock >. ooxes doas 


3/0 Rangan Кк, Trams. & Supply Co. 6% 


44%| Do. 41% Ist Mort. Deb. Stk. ........ 
$11 | Rio Јери Tram, LE & P. Об. oos 
5% De, ЗО Gold Вида voor var x 
59^ Do. 50 Ye- ME Bhasi oa Dene eRe Ee 


$2} | Sao Paulo Tramway, Lt. Power 210 St. 


595 | Do. 5 рег Cent. Ist Mt. $500 D 


4111 Do. 5 рег cent. Регр. Сопз. Deb. Stock 
100. 41%. Toronto Ry. Co. Ist Mt. 44% Ster. Влав. 


. Colonial and Foreign Electricity | 


Supply, &c. 
е Moose, D Ж" ag dace 6% Cu. Pr. 
о 


EU Do. 4} per Cent. Deb. Stk. (red.) 


1: 5% } Do. Sper Cent. 2nd Mort. Deb. Stock..| 
5 36 Calcutta Elec. Supply Ord. 
/ 


6 | Do. 5°, Cum. Pref. .......... eee 

8511100! 594 | Calgary Power Со. 5% Ist Mort. Bnds... 
" = 7/2} | Canadan Gen. Elec. Со. Com. St. ...... 
| $34 | Do. CM Ph SIOC ОР 

| 5% | Castner ОЕ Alkali Co.(of U.S.A.) 

ү Ist Mort. Su. ВЕБ. ао аке 

5% | Elec. Development Co. of Ontario ...... 

. 595 ' Elec. Supply Co. of Victoria 5 per Cent. 

"А Let Mort: (Dab: SE cis awe we 

.. | Indian Elec. Sup. & Trac. Со........ к 

| .. | Kalgoorlie Elec. Power & Ltg. Ord. .... 

1! 0/7} ' Do. 6perCent. Cum. Pref. .......... 

Н.- | 5% | Kaministiquia Power Co. 5% Gold Bnds. 
5. „о .Madtas E S Corp. Ord. элде» eve | 

50/0 Melbourne Е. 5. Co. Cons. Ord. St....... | 


5% ра. 595 ‘Ist Morte. Deb; Stock. „ъс 
5% , Mexican Elec: Light Со.'5% Ist Mort. 


Cold Bonds: „резко Жылу» von 
| $1 Mexican Lt. & Power C». Com. St....... | 
3k Dix 7 $5000. Pm. Ее ыал жаа ess ' 


| £10 | River Fiate Electricity Co. Ord. Stk.. 


| 6% Do. 6 per Cent. non-Cum. Pref. Stk. . 

| Dx 6 per Cent: Deb. Steck oss son 

| Shawinigan Water & P. Co. Ca. ...... а | 

o Do, S per Cent: Bonds. siris эе эе ге» 

%, Do. 44 Рег.Соп. Mt. Db. St...... is 

.. | 44%. Toronto Power Co. Бе Db. b. St. , ... A и 
11185 Victoria Falls Power Сог 


f Ex Dividend, Ё $ The Landan Stock Fxchanoe Commíttee the асаба 9 quote these, 


а. 


p 
с O:0(*oOoooooooococooooo: 


dece QUA dedii 5 OO de CL CAO: ® e CO 5л, 


M — OO O 00 O5 «1 C) «4 S "J OD d O O1 I O CA FO 


— 


0/7. De. 6per Gent Cum, Pref. «i» vu 
4% Do. 4 рег Cent. Red. Deb. Stock...... 

44% Telph. Co. of Egypt 44% Db. Stk. ик 
3/0 United River Plate Ord. | to 190, 
2/6 | Do. SperCent. Cum. Pref. .......... | 
"ue De Е Deb ЗЕ ВЫ әзъ гэ әз аза» 


000 


~ 


> , (л =) 
— — 

—©ососо 
осоо 


—©——=е=+- 9 
© + = = с > M Ot 


— 


— 


Q^ БББ 4» 4» (л (л р р > > > > Сл Сл 


BW: озсо) OUO – Осло 


= + UU PPP пох плаьъаллььокл Oo B ASS Фа 
— — 
“з со сл оо соол (л C^ C^ O о: о 


—- m — а 


— 


+ 
олмон сос О&% оосо 


-e 


OocOoccoo0ooo COCO wcOOoOocOoooooo o a woo оссо I EEUU VICI eU eae Nae a 


n 


c ee 


— 


со oo00006-WOOo 


сл млм с«слєл‹лсл Сл 4+»(сл+»‹л 
о со сомоосоосо 


— 
s со 


— — - — 


— — = 


59^ "Do. 5% Ist Mort. Gold Bnds......... 
% : Monterey "ву. L. & P. Co.1st Mort.Db. Sk 

$2 .tMontreal Lt., Ht. & Power Co. Cap. St. 

% | Northern Lt., Power & Coal 5% Gd. Ваз. 


ка 
> +» © > сл ©) (л + O1 (л O^ + Сл pU со 
Я — — — 


ÓOOouo0ooooooocooo oo бо 


Xu i 


РЕ 49} д Бу. А 


SHARE "ыш eL 


May s 
, Jan, July 


(М. | шпе, Оес 


Feb, Aug | 


Mar, Sept 


Jan, July 
April, Oct. 


Jan, July 


Jan, July | 


May, ‘Nov 


April, Oct | 


‚ Jan, July | 


F,My,A,N 
April v 
МЕУ: 425. 
Jan, July 


lan, 1 uly | 


Jan, July 


- 


е А | "сё — 
| *RarE | Divipenp Business 


| WEEK To 
_ Рав... 
High-Low 
| est. est, 
ee | 1414 LET 
Jan July | ыў. | ae 
Mar, ‘Sep | "m | < 
August . T f 
Nov. .... d М 
May, Nov WT 
Feb, Aug | 1004 !00 
Feb, Aug | 124 12} 
Feb, Aug yi 
Feb, Aug | T 
Feb, Aug | ·. < 
| 1931. 1025 
April, Oct | Ш! .. 
April, Oct kb. wá 
n Ju Фе .. 
an, July œ: T 
july he 4 2:1 
| June, Dec z РЕ 
Jan, July | 034, .. 
an, July | 4, 
So cM jo ul 10 
Sp,DcMrJu| .. 
'April Oct | 13! | 
April, Oct 92 5% 
an, July | S44, 45 
une, Dec 94{ 94 
i 102, 102 
в 1 102} 
Mi July 103! .. 
ду. = By .. 
May, Nov Р T 
Hai July | 100]. .. 
ar, Sept | 139 | 133] 
May, Nov | 1201 118 
Jan, July 1091 ee 
April, nte эз T 
Ta AE 1014 
Mar, Sept | 101 T 
Feb, Aug 92| - 
Mar, Sept | 313! 5й 
Jan, July | œ! œ 
n. Jor | T и 
F,omy AN t£: SR 
June, Dec bs . 
| May, Nov Ж. 
| Feb, Aug | 10\$ 101 
juns, Dec . | . 
Jan, July . . 
Jan, July | .. р 
July sive oo | 98 
Jan, July “+ 
Jan, July p 
Jan, July | | + 
E: "DE е 
| PR vr. 1334 
1024 101: 
р 102# 101} 
Pob, Ж з м 
T 101) à 


e | 2 
116} 1151 
102 | 101i 


St 

94, 93 
118 | 117} 
121 | 119} 
95 93 


1043, 103} 
1023) 102 
eg) e7} 
8 | 

5s 1071 


THE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL ОР 


ELECTRICAL ENGINEERING, INDUSTRY, 


BSTABLISHED, First Series (Weekly), 1861; 


SCIENCE AND FINANCE. 


Second Series (Weekly), 1878. 


No. 1,761. [vetoes Pin. 


CONTENTS OF THE CURRENT NUMBER, 


Norms ХХХ] 743 REvIBWS ec«cc(t9060(200009066000696 761 
Arrangements for the Week.. 747 How to Manage a Buction- 
A Machine for the Calculation ол о ө 
of Supply Networks. Bv | | 
J. Nowak. Illustrated.... 748 [Wheeler] ; Whittaker's 
Electrical Engineers' 


Àn Electric Furnace for Heat- 
ng Bary and Billets. Ву | High-voltago Testeand Energy 
The Ontario — 110,000-volt pud ur d da 
рашын чун. Muai f A As Шие, бое, 762 
а СОВНЕБРО%ХрЕКСЕ............ 766 


Dvnamos for Mo*or Road 


Vehicle Lighting—Discus- А New Process for Insulat. 


ing Coils for Hid. Tension 


C TERRE piacere E E ELT 7 
M chines (A. R. Everest 

Report on His Mossley Tram- Application S of Electric 

way Accident ............. 755 Motors (The Sandycroft 
Electric Potential in Alter- Foundry Co., Ltd.). 

nating Magnetic ftiolds. The G.E.C. Dinner ........ 766 

Ву С. F. Jenkin. Ilos. .. 756 | LRGAL INTELLIGENCE ........ 768 
Street Lighting in Watford. Municipal, Foreign & General 

Illustrated .............. 758 Мобез........ +... ..... 769 
Steam Turbine Machinery. Trade Notes and Notices .. 773 

By А. А. W. Wynne, М.А. 759 | City Notes .........- кезж» TIO 
STATE AND MUNICIPAL CosTROL 760 | Companies’ Share List ...... 779 

COMMERCIAL AND INDUSTRIAL SUPPLEMENT. 
Tbe Round Table оао кка A e оа —Q 179 
Impressions of the Мїгас1е.................... re eT ае 181 
Competitive Dynamo-Electric Machinery ГТКК КККК У 184 
NOTES. 
_—Ф————— 


The Mossley Tramway Accident. 


CoLONEL von Donop’s report to the Board of Trade on the 
exceptionally disastrous accident that occurred a few 
months ago on the Stalybridge, Hyde, Mossley and Dukin- 
field Tramways will, doubtless, be carefully studied by 
electrical engineers, since the lack of any completely satis- 
factory explanation why the car got out of control must 
naturally cause anxiety to all connected with electric trac- 
tion undertakings. In view of the final plunge of the car 
over an embankment it is, indeed, fortunate that the motor- 
man, who, of course, is alone able to describe his handling of 
the controller and brakes, has been able to give evidence. 
As, however, the damage suffered by the controllers and 
brakes was such that their condition at the time of the 
accident is now unascertainable, Colonel von Оомор is only 
able to suggest what is the most probable cause of the acci- 
dent, viz., a defect in one of the controllers, such as was 
believed to have also been responsible for the serious accident 
at Bournemouth three years ago. The belief of the motor- 
man that the car wheels were skidding 1з certainly unsup- 
ported by the condition of the wheels after the accident. 
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Two conclusions, we think, are inevitable. Firstly, since- 
any slight defect in either controller may render electrical 
brakes useless, a mechanically operated track brake should 
be fitted to all cars having to negotiate long or steep gradients. 
We say track brake, because it has been frequently demon- 
strated that the hand brake on the wheels is useless when the: 
car has reached a certain speed. This brings us to the 
second point : motormen should be instructed to apply their 
mechanical brakes immediatelv they discover that the 
electric brake is not operating. "Valuable time is too often 
lost Бу moving the controller handle backwards and for- 
wards over the brake notches in the hope that the brake will 
come into operation: meanwhile the car is getting bevond 
control bv the mechanical brakes. In the present instance 
the car had traversed a distance of quite 150 vards before the 
motorman attempted to use his hand brake. Finally, we 
may mention two points which the Inspector considers 
require attention. These are (1) The failure of tramwav 
authorities to guard sufficiently against defects or faulty 
connections in controllers, and (2) the desirability of motor- 
men habitually using their most powerful brake instead of 
retaining it for emergency use. The first-mentioned point 
necessitates, Colonel von Donop remarks, very careful exami- 
nation and supervision of controllers by skilled mechanics ; 
whilst the second would accustom the motormen to the 
correct use of the magnetic brake and help to detect anv 


defects that might arise. 


The Rating of Electric Tramways. 
Last week as we were going to press an important decision 
was given in the Court of Appeal in терага to the rating 
of electric tramways. According to the Public Health Act 
of 1875 a railway is entitled to be rated at one-quarter of 
its value instead of upon the full annual value. Hitherto,. 
it has been held that electric tramway undertakings could 
not take advantage of this provision, although light rail- 
wavs were so privileged. Yet the distinction between a 
light railwav and tramway is of a slender kind, and for this 
reason the Metropolitan Electric Tramways thought it 
worth their while to test the matter. А Divisional 
Court, which heard the appeal from the magistrate’s 
decision, felt itself bound by the judgment in the 
Swansea case, which decided that a tramway was 
not entitled to the exemption. In the Court of Appeal, 
however, it was argued successfully that a light railway and 
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tramway were, to all intents and purposes, identical, and 
the Court decided unanimously that а tramway should be 
entitled to the lower rating. Doubtless, this decision will 
be challenged and the matter will be carried to the House 
of Lords, so that, for the moment, there is probably little 
to be said; but we need scarcely remark that if this decision 
stands, electric tramways in this country will gain thereby 


verv materially. 
ees 


Our Colonial and Foreign Tables. 

THE Supplement which accompanies this issue бй] tes 
our annual series of Tables relating to electric supply and 
electric traction undertakings. It comprises Tables УП 
and VIII., which relate to colonial and foreign concerns. In 
this connection we тау explain that an effort is made to 
include as many colonial supply undertakings as possible ; 
but owing to the impossibilitv of making anvthing like a 
representative record of foreign power stations, onlv a few of 
the more important are included. Thus, on the present 
‘occasion, we may mention that Moscow, Rome and the large 
Тго. мап station appear for the first time. The total 
number of supplv undertakings included is 450, compared 
with 403 a vear ago, so that it will be seen that considerable 
additions, including several Australian and (Colonial 
electricity supply works, have been made. Among the new 
undertakings we may draw attention to the Hydro-Electric 
Power & Metallurgical Co. of Tasmania, which is emploving 
a pressure of 88,000 volts for its transmission lines, the large 
Rosherville station on the Rand, and the large hydroelectric 
scheme of the Uji River Electric Co. in progress at Kyoto in 
Japan. It will be noticed that there is, apparently, in many 
cases considerable competition, frequently between a munici- 
pality and one or more company-owned undertakings. The 
systems of distribution are, however, usually different, so 
that consumers have a choice between continuous and 
alternating current. The Table of tramway undertakings 
has also been extended, but it does not purport to give an 
exhaustive list of tramways, and only the more important 
opes are included. 


eee d 


The State and the Telephones. 

Dering 1911 ап eleventh-hour attempt was made to pre- 
vent the undertaking of the National Telephone Со. passing 
under State control. The attempt failed, partly, no doubt, 
because it was made too late and, certainly, partly owing to 
public apathy. On Jan. 1, 1912, the telephones, therefore, 
Чу passed into the hands of the PosrMAsTER-GENERAL. 
Within а month of this occurrence an epidemic of complaints 
of the badness of the service has broken out in the columns 
of our daily contemporaries. Subscribers have found that 
the service was deteriorating, and their grievances have in- 
cluded almost every form of mistake. Wrong numbers are 
given, or the operator has stated that there is no reply, or that 
the line is engaged. Under such circumstances the first 
conclusion an impartial man must come to is that the 
agitator of 1911, baulked once in his attempt to prevent 
the telephones becoming State owned, is now quite falsely 
urging their inefficiency as a result of that State ownership. 
Indeed, it seems inconceivable that the service could have 
degenerated so quickly as it has done. This primary view 
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can, however, no longer be held ; for general statements of 
. ” б е Ы P 
inefficiency have now given way to particular instances. 
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РЕВНАРЗ the most notable examples are those given by 
Lord РЕУОКРОВТ in a letter to " The Times." This letter, 
which appeared on Monday last. may be taken as an example 
of what has been generally happening in a large office, 
namely, that of the Port of London Authority. Indeed, we 
can supply an instance, as an example of our own experi- 
ences. On Monday last we made repeated attempts to get 
“Central 7,774" without any of them being successful, 
“ Central 7,734 " being the most favoured alternative. It 
may, therefore, be gathered that the agitation is based on ` 
some real shortcomings in the present service. The reason 
for this deterioration is hard to determine. It seems too 
short a time since the beginnmg of the year for even a tele- 
phone girl to have become adverselv affected Бу the atmo- 
sphere of the Government service, and yet that is what 
appears to have happened. We shall await the sequel with 
interest. 


Summer Meetings. P. 


1ч addition to the customary annual meetings of such 


Institutions as the Municipal Electrical Association, the 


Institution of Mechanical Engineers and the British Associa- 
tion, the summer of the present year will witness an unusual 
number of gatherings of technical, scientific and educational 
importance. Thus, in June there will be the International 
Racdio-telegraphic Conference in London, the ТМЕА. 
Convention at Harrogate, and, as announced by Mr. S. 7. 
de FERRANTI last week, the first summer meeting of the 
Institution of Electrical Engineers, to be held at Glasgow ; 
early in July.also.there is to be a Congress of the Universities 
of the British Empire, the preliminary programme of which 
will be found on another page of this issue. The important 
step taken by the Council of the Institution of Electrical 
Engineers will, we believe, be generally welcomed by the 
members, or rather those whose duties allow them to avail 
themselves of the advantages offered by such a gathering, 
whilst the increased interest which will be attracted locally 
to the affairs cf the Institution should lead to an influx of 
new members. The American Institute have alwavs made 
a great feature of their annual conventions, but tc our mind 
these appear to suffer from an cxcessiv lv long list of Papers, 
no fewer than 31 being read during four davsat the Chicago 
Convention last summer. We are glad that, at least,the first 
meeting of cur Ivstitution at Glasgow will not aspire to such 
a programme; and as visits are to be paid to the various 
features of electrical interest in the neighbourbood a very 
instructive and enjovable meeting should result. бо far, 
perhaps the date is the onlv weak point. 
e 


Cable Interruptions and Repairs. 


Date of Interruption. Date of Берат. 


Assab —Perim  .................. July 8, 1903 = 
Latakia—Palura ............... May 26, 1910 — 
Saigon—Pontiauak| ............ Nov. 24, 1911 Feb. 12, 1912 
Paramaribo—Cayenne ......... Jan. 1, 1912 Feb. 11, 1912 
Candia—Sitia ........ ............ Jan. 9,1912 .. = 
Alexandria—Larnica .. .. Jan. 10, 1912 ... Feb. 8, 1912 
Cayenne —Salinas .. ..... Jan. 18, 1912 ... — 
Bissao— Bolama .................. Jan. 29, 1912 ... m 
Gibraltar—Tangier - — Feb. 4, 1912... = 


Med way—Guam Feb. 9,1912 
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Wireless Telegraph Patents.—Reuter’s Agency announces, 
under date Melbourne, February 14th, that Marconi’s Wireless 
Telegraph Co. has issued a writ against the Commonwealth 
Government for alleged infringement of the Company’s patents. 


A New Electric Reducing Gear.—A patent recently issued 
in the United States to Mr. Hans Kleinschmidt, of Berlin, 
refers to a form of speed-changing device. From the descrip- 
tion we gather that this is the same machine as that described 
by Dr. Breslauer in our last two issues and that Mr. Hans 
Kleinschmidt is the inventor referred to therein. 


New Telephone Cable for the СЪаппе!.— А fortnight ago 
we chronicled the commencement of the laying of a new tele- 
phone cable between Abbot’s Cliff and Cape Grisnez. The 
laying was completed on Monday by the London cable steamer 
“ Cambria," the work being done by the Telegraph Construc- 
tion & Maintenance Co. for the French Government. 


Association of Consulting Engineers.— We understand that, 
notwithstanding the prophecies by some of our contemporaries 
of the immediate decease of this Association, very satisfactory 
progress is being made with the enrolment of members. In 
due course it will be for these members to determine if the 
provisional rules should be altered. Meanwhile engineers are 
asked to join and to express their views on debatable points 


at the meeting to be held shortly. 


Status Prize.—The Council of the Society of Engineers may 
award in 1912 two premiums of books or instruments to the 
value of £8. 8s. and £4. 4s., as first and second prizes respec- 
tively, for approved essays on the subject of " How to improve 
theStatus of Engineers and Engineering, with Special Reference 
to Consulting Engineers." The Council reserve the right to 
withhold either or both of the premiums if the essays received 
are not of the required standard of merit. The competition 
is open to all, but application for detailed particulars should be 
made to the Secretary before entering. The last date for 


receiving essays is Friday, May 31, 1912. 


Memorial to Prof. Ashcroft.—The recent sudden death 
of Prof. Ashcroft, assistant professor of Civil and Mechanical 
Engineering at the Central Technical College, caused wide- 
spread regret among a large circle of friends and past students. 
Prof. Ashcroft was so universally liked by all those who came 
in contact with him at the College, and he did so much to help 
his students, both in and out of college hours, that there is a 
very strong feeling that his old students should unite to found 
а memorial to his name and work. After careful investigation 
by the Old Students' Association, it is considered that the most 
suitable plan to adopt is to place a tablet to his memory in the 
College, and to collect funds for the purpose of aiding his son, 
who is now about 14 years old, to follow and complete the course 
of training which the late professor had planned for him. It 
is suggested that if each of his students would subscribe even 
a small sum sufficient funds would be available to carry out the 
scheme. Donations should be addressed to Dr. E. F. Armstrong, 
98, London-road, Reading, if possible before the end of February, 


so that immediate action may be taken. 


Summer Meeting of the Institution of Electrical Engi- 
neers.— Before calling upon Mr. Rayner last week to read his 
Paper, the president, Mr. S. Z. de Ferranti, announced that last 
year the Council decided to hold, if possible, meetings of the 
Institution in the districts of the various local sections; the 
time will be given up to the reading and discussion of Papers and 
part!y to visiting works in the particular district. That was а 
very important move to make. Practically all their business 
had hitherto been done at headquarters in London ; but after 
lengthy discussion and consultations with the representatives 
of the local sections it was felt that it was very desirable to have 
meetings of the Institution at the various local sections, taking, 
вау, one local section each year. Following out that policy it 
had been decided this year to hold a summer meeting at 
Glasgow from June 12th to 14th inclusive. Various Papers 
would be read—as would be arranged with the local section— 
and certain works of interest in that part of the country would 


— 


be visited. It was thought that this course would bring the 
Council and members of the Institution in closer touch with the 
particular local sections, and help to keep alive the interest of 
the various local centres in the doings of the Institution. 
Theft of Electricity —An extraordinary case of fraud per- 
petrated upon the shareholders of the Société du Gaz et de 
l'Electricit^ of Marseilles is reported in the “ Petit Marseillais.” 
For some six weeks the officials of the Company noticed a con- 
siderable falling off in the quantity of energy consumed and an 
inquiry indicated that there was fraudulent dealing somewhere. 
The methods employed to obtain this reduction in consumption 
were, however, less easy to discover, for the seals on the meters 
were found to be intact ; and it was not thought possible for 
anyone to tamper with the instruments without opening them. 
The amazing result on the consumption was, however, at last 
found to be due to an electrician, named Francfort, who had long 
made a study of the meters used by the Company, and had found 
that, by a very slight adjustment, it was possible to make them 
register only a part instead of the whole of the consumption. 
To do this the seals had to be broken, so Francfort produced a 
number of false seals which were fixed to the meter after the 
adjustment had been made. Naturally, also, he charged a fee 
for the operation. Francfort has been arrested already and a 
number of consumers are also implicated in the affair, whose 
repetition the supply company are taking steps to prevent. 


* Very High Temperatures." —At the beginning of his dis- 


course on this subject, which he delivered before the Royal 


Institution on Friday evening last, Dr. J. A. Harker, F.R.S., 


dealt briefly with historical details, describing the work of 


Volta and Davy. which lead up to the discovery of potassium.. 
A part of the 200 cell battery used by Davy, which was capable- 


of giving an arc 4 in. long, was exhibited on the table. Dr. 
Harker then went on to deal with the various thermometric 


scales in use, and stated that in contradistinction to the practice- 


usually obtaining at that Institution he proposed to deal with 
the upper limit of temperature. In working with very high 
temperatures such as those about which he proposed to speak, 
the electric furnace was extremely useful, as it allowed great 
heat to be localised satisfactorily and at the same time to be 
easily controlled. He described the various substances, such 
as nitrom and platinum, used in these furnaces and pointed out 
their disadvantages, which could be overcome by the employ- 
ment of a tube of carbon with water cooled ends. Using a 


furnace containing such a tube it was possible to obtain а 


temperature of 3,000° C. After detailing the various types of 
electric furnace now in use, with their advantages and dis- 
advantages, the lecturer remarked that in certain cases it was 
important to have a furnace in which any temperature could be 
otbained in the absence of carbon. А modification of the 
Nernst lamp glower had been used for this purpose, though the 
method had given rise to certain preliminary difficulties, owing 
principally to the shrinkage of the rare earth tubes. These 
difficulties had now been overcome, and curves showing the 
various properties of these furnaces were exhibited. In con- 
clusion, the lecturer dealt with a curious effect which was 
otbained from carbon at high temperatures. "This was dis- 
cussed more fully in the author's recent Royal Society Paper. 
The discourse was illustrated by a number of interesting 
electric furnace experiments which served to indicate the use- 
fulness of that apparatus for precision work in the laboratory 


as well as in a more practical field. 


Congress of the Universities of the Empire.—Fifty-two. 


universities are to be represented at this Congress, which will 
be held on July 2nd, 3rd, 4th and 5th. Гога: Rosebery will 
preside on the first day, and the subjects for discussion will be 
(1) the Specialisation a.nong Universities ; (2) Inter-university 
arrangements for Post-graduate and Research Students. The 
chairman on the second day of the Congress will be Lord 
Curzon, and among the subjects down for consideration are: 
(1) ** The Relation of Universities to Technical and Professional 
Education and to Education for the Public Services”; (2) 


* Interchange of University Tcachers.” Lord Rayleigh will. 


preside in the morning of the third day, the subjects for dis- 
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cussion being: (1) “Conditions of Entrance to Universities 
and the Mutual Recognition of Entrance Tests" ; (2) “ Action 
ot Universities in Relation to the After-careers of their 
Students." In the afternoon of that dav, under the chairman- 
ship of Lord Haldane, * University Extension and Tutorial 
Class Work” will be considered. The chairman on the concluding 
day of the Congress will be Lord Strathcona, and the pro- 
gramme comprises: (1) “The Establishment of a Central 
University Bureau : Its Constitution and Functions " ; (2) The 
Position of Women 1n Universities." 

International Electrotechnical Commission.—At the meet- 
ing of the I.E.C. held at Turin in September last, three Special 
Committees were nominated to continue the study of Nomen- 
clature, Symbols, and the Rating of Electrical Machinery, and 
to draw up preliminary propositions which will be laid before 
the various Local Committees with à view to subsequent 
international agreement. These Special Committees consist 


of one delegate each from the following countries :— 

Nomenclature. (3).—France.. Germany, Great Britain. (N.B. Prof. 
Larsen is specially invited to attend the meeting on Nomenclature. 
In view of the growing importance of the Spanish language a Member of 
the Spanish Committee is invited to send a delagate to follow the work 
on Nomenclature. | 

Symbols (9).—Belgium, France, Germany, Great Britain, Holland, 
Italy, Spain, Switzerland, U.S.A. 

Rating of Electrical Machinery (8).—Belgium, France, Germany, 
(creat Britain, Italy, Sweden, Switzerland, U.S.A. 


Arrangements are being made for a meeting of these three 
Special Committees to be held towards the end of March, and, 
at the invitation of the French Committee (President, M. R. V. 
Picou), they will take place in Paris. 

The following is a list of the delegates who will attend :— 


Country.. | Nomenclature | — Symbols. | Rating. 
Belgium ......... | ia \Prof. E. Gerard | Prof. E. Gerard 
Кгапсе............. М.Е. Brunswick M. Раш Janet...) M. P. Boucherot 
Germany.......... Dr. E. Budde Dr. K. Strecker | Herr L. Schüler 
Gt. Britain ....... Dr. кыеп Мг. L. А. LeGros| Мг. А. Siemens 
Holland............ Dr. M. de Haas... TN 
Italy ses TN To be appointed| To be appointed 
Эрагон те Senor de la Репа px 
Sweden .......... “ei ез To be appointed 
Switzerland ...... Biss To be appointed! Dr. Wyssling 
United States ... eds Prof. C. 4. Adams| Mr. C. O.Mailloux 


———— o uL ——————— 9— — —— 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Prof. C. Е. Jenkin contributes an article on ‘ Electric Potential in 
Alternating Magnetic Fields." 


We conclude our description of the Ontario 110,000-volt trans- 
mission system. 

Col. Von Donop's report to the Board of Trade on the Mossley 
tramway accident has been issued this week. The inspector con- 
siders that the m»st probable cause of this accident, which resulted in 
the loss of six lives. was a defect in a controller ; but. owing to the 
condition of the controllers and brakes after the accident, this cannot 
be conclusively proved. 

We conclude our abstract of Mr. E. H. Rayner's Paper on “ High- 
voltage Tests and Energy Losses in Insulating Materials," An 
account of the discussion at the meeting of the Institution last week 
is also given on another page. 

At this meeting the President announced that it had been decided 

Чо hold a summer meeting at Glasgow from June 12th to 14th. 

We give an account of the discussion at the Birmingham Local 
Section, when Mr. J. D. Morgan read his Paper on '* Dynamos for 
Motor Road Vehicle Lighting." 

We deseribe some interesting street lighting fittings used at 
Watford for metal tilament lam ps. 

The twenty-first annual dinner of the General Electric Co.. which 
took place on Saturday evening last. was noteworthy for several 
Interesting speeches on the subject of education. The Company 
issned on that occasion the first number оѓ“ The Magnet Magazine." 

An abstract of the observations made by the L.G. Board auditor 
on the accounts of the Marylebone (London) electricity undertaking 
for the year ended March 31, 1911, is given in another column. 

At an inquiry at Southampton last week into the application of 
the Corporation for permission to borrow £22,600 for additional 


electrical plant. &c.. an important point arose as to short loans for 
radiators and meters. 

Legal.— An application by the Attorney-General for an injunction 
to restrain Sheffield Corporation from carrying on business as wiring 
contractors and selling electric motors, fittings, &c.. was heard on 
Tuesday. 

In the King’s Bench Division, Dublin, last week an application 
by Belfast Corporation to set aside the arbitrator's award in regard 
to the Cavehill and Whitewell Tramway was dismissed. 

Companies Meetings and Reports.—The meetings reported in this 
issue include those of the St. James’ & Pall Mall Electric Light Co.. 
Fife Tramway, Light & Power Co., Dublin United Tramways, 
Central London, Liverpool Overhead and London & North Western 
Railway Companies and Tyneside Tramways & Tramroads Co. 

Amongst the directors' reports abstracted are those of the London 
Electric Supply Corpn., Bruce, Peebles & Co., Underground Electric 
Railways Co. of London. Paisley District Tramways Co., Llanelly & 
District Electric Light & "Traction Co.. Guernsey Railway Co., 
Electrical Distribution of Yorkshire and, Cambridge Electric Supply 
Co. 


OBITUARY. 


Sir HENRY OakLey.—We regret to record the death of Sir Henry 
Oakley which occurred on Thursday, February 9th. "The deceased 
was 88 years of age. In 1850 he entered the service of the Great 
Northern Railway Co. only two years after its incorporation and а 
year before it opened its line to London with а temporary passenger 
station at Maiden lane. He was appointed secretary of the Company 
in 1858 and general manager in 1870. Не retired from this position 
in 1898 and was elected to а seatonthe board. His connection with 
electrical work was mainly as chairman of the Central London Rail- 
way, а position he held almost from its inception untillast year. Не 
was knighted in 1891. 

JOHN NEvIN.—We regret to record the death on the 4th inst of 
Mr. John Nevin, who has been chairman of Electrical Distribution of 
Yorkshire (Ltd.) since its formation. 

E. Kerry.—One of the early workers in telegraphy, Mr. Ellis 
Kerry. passed away at Brightlingsea. on Monday in his 87th year. 
His first connection with telegraphy was on the old Norfolk Railway. 


PERSONAL NOTES. 


Following our recent announcement that Mr. H. B. Renwick had 
been elected managing director of the County of London Electric 
Supply Co., we now understand that he has, in consequence of the 
additional duties involved. found it necessary to resign the chair- 
manship of the Electric Supply Publicity Committee. 

Mr. Alfred Schwartz has resigned the professorship of electrical 
engineering in the Manchester University and the School of Tech- 
nology on his appointment by the President of the Board of Educa- 
tion to a staff inspectorship in engineering under the Board. The 
resignation dates from March 3136 next. 


APPOINTMENTS VACANT AND FILLED 


Darlington Corporation require a traffic superintendent for their 
light railways. Salary £130, rising to £160 per annum. Particulars 
from the General Manager, Electricity Works, Darlington. Applica- 
tions by Feb. 19. 

The Education Committee of the City of Manchester and the Uni- 
versity of Manchester jointly invite applications for the appointment 
of professor of electrical engineering, which will fall vacant on 3lst 
prox. Commencing salary £600 per annum. Applications by Feb. 
26. See advertisement. 

Several good electrical fitters are wanted for tem»orary work in 
H.M. Dockyard, Devonport. — Applications to the Мап сег, Labour 
Exchange, Plymouth. Sce advertisement. 

A leading German electrical firm advertise for an engineer to take 
charge of drawing office. 


Mr. W. J. West. has been appointed chief officer in charge of H.M. 
wireless telegraph station at Portpatrick, in succession to Mr. George 
W. Oliver, who has retired. 


INSTITUTIONS AND SOCIETIES. 


Incorporated Municipal Electrical Association.—The seventeenth 
annual convention of this Association will be held from June 18 to 21, 
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А preliminary programme has been issued, but this is subject 


1912. 
Аз at present 


to alteration except as to thedate of the convention. 
arranged. however. the convention will be opened at Harrogate on 
Tuesday, June 18th at 10 a.m. by the Mayor of Harrogate, Coun- 
cillor J. S. Rowntree. Subsequently Mr. Geo. Wilkinson. chief 
electrical engineer of Harrogate, will deliver his presidential address. 
and a discussion on ** Means for Securing Reliability and Maintaining 
Continuity of Electricity Supply " will be opened by Mr. F. Ayton. 
chief electrical engineer, Ipswich. After lunch a discussion on “А 
Cooking Load from the Supply Station Point of View " will be opened 
by Мг. Е. M. Long, chief electrical engineer, Norwich. Оп Wednesday 
the meeting will be at Leeds when. after an address of welcome by 
the Lord Mayor, Papers on *' Limitations of Profit from Municipal 
Trading," by Mr. S. L. Pearce, chief electrical engineer, Manchester, 
and on “ Organisation in Electric Supply Undertakings,” by Mr. 
R. A. Chattock, chief electrical engineer, Birmingham. will be read 
апа discussed. Visits will be paid to works in the afternoon. Оп 
Thursday the meeting will be held at Middlesbrough when a dis- 
cussion on “ Automatic Pressure Regulation” will be opened by 
Mr. S. J. Watson, chief electrical engineer. Bury. "There will be 
an alternative visit to York for theladies of the party. On Friday 
the annual general meeting will be held at Harrogate. and т theafter- 
noon an excursion will be made to Ripon, Studley Royal and Foun- 
tains Abbey. The headquarters of the Association will be at the 
Majestic‘Hotel, Harrogate, and application for accommodation must 
be made to the Hotel and not to the Secretary of the Association. 

Institution of Electrical Engineers.—At the last meeting Mr. 
Ferranti announced that Mr. C. E. Spagnoletti had been elected an 

Honorary Member of the Institution. In making this announce- 
ment he reminded the younger members present that very many 
years ago Mr. Spagnoletti did great and useful work in the develop- 
ment of telegraphy. Nowadays they were apt to think, perhaps, 

| lightly of electrical work which had not a big electrical power at 
the back of it. but they must remember that work of the very greatest 
importance was done many years ago in the first commercial 
application of electricity, viz., the telegraph. He was, therefore, 
pleased that they had been able to elect as one of their honorary 
members so distinguished an inventor and worker in the develop- 
ment of the telegraph system as Mr. Spagnoletti. 

Institution of Mechanical Engineers.—In an appendix to the annual 
report of this Institution proposals are announced for the examination 
of candidates for membership, and a discussion on these proposals 
will take place this evening. The scheme in the first year of its 
operation will apply only to candidates of 28 years and under. in 
the second year the limit will be raised to 29 years, and in the third 
and subsequent years to 30 years. As in the case of the Institution 
of Civil Engineers, the possession of certain degrees and certificates 
will exempt the candidate from further examination. The subjects 
proposed for examination are divided into three broad classes: 
general knowledge. scientific knowledge and technical knowledge. 
The first class will require an essay on literature, science, technology 
or economies and workshop organisation, while the candidates 
knowledge in the other two will be tested in the usual way by 
question and answer. | 

Association of Mining Electrical Engineers.— We have received a 
copy of the syllabus of the examination for certificates which are to 
be held by this Society next month. The examination is to consist 
of four Papers on (1) alternating current ; (2) direct current: (3) 
special rules, accidents, resuscitation, &c., and (4) electric lighting. 
bells, telephones and miscellaneous mining apparatus. An oral 
examination may, in the case of candidates for first and second-class 
certificates, be held at the discretion of the chief examiner. In the 
case of candidates for service certificates the examination will be 
mainly oral. Candidates for a first-class certificate must take all 
four Papers and obtain 70 per cent. of the total marks, for a second- 
class "Certificate either papers (1) or (2). and both (3) and (4) 
must be taken and 50 per cent. of the total marks obtained. — Before 
being qualified to sit for а service certificate candidates must have 
heen responsibly engaged on a colliery electrical plant for at least 
SIX years, The syllabus includes details of coal-cutters and other 
apparatus and machinery exclusively used in mining work. 16 is, 
of course, impossible to tell the actual value of these certificates to 
their holders without seeing the questions asked. 

Iron and Steel Institute. —The annual general meeting of this Insti- 
tute will be held at the Institution of Civil Engineers on Thursday 
and Friday, May 9 and May 10, 1912, at 10:30 a.m., when the annual 
report of the Council and the statement of accounts will be presented. 
Lhe President-Elect, Mr. Arthur Cooper, will be inducted into the 
chair and will deliver his presidential address. The Bessemer medas 
for 1912 will be presented to Mr. J. Н. Darby. and a selection of Paper! 
will be read and discussed. The annual dinner will be-held at the 
Connaught Rooms, Great Queen-street, W.C., on Thursday, May 9th, 


at 7 for 7:15 p.m. The following is a list of officers for the current 
year :— President, The Duke of Devonshire; president-elect, Mr. 
Arthur Cooper; vice-presidents, Lord Merthyr of Senghenydd. Sir 
J. G. №. Alleyne. Bart.. Messrs. W. Beardmore, W. Evans, P. C. 
Gilchrist, F.R.S., А. Keen, J. Е. Stead. F.R.S., and А. T. Tannett- 
Walker; Members of Council: Messrs. G. Ainsworth, C. J. Bagley. 
J. C. Cuninghame. J. Н. Darby. W. H. Ellis, J. M. Gledhill, А. 
Greiner. W. H. Hewlett, А. Lamberton, F. Samuelson, С. P. К. 
Schneider, F. Springorum, E. Steer, J. М. While, and I. Williams. 

Students’ Section of the Institution of Electrical Engineers.—The 
annual dinner of this Section will be held at the Trocadero Restaurant, 
Piccadilly Circus, W., on Saturday, March 16th. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY February 16th (to-day). 
INSTITUTION OF MECHANICAL ENGINEERS. 


$ p.m. Annual General Meeting at Storey’s Gate. 
GLASGOW STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

8 p.m. Mecting at the Technical College, Glasgow. Paper on “ The 
Application of Electricity to Papermaking.” by Mr. Neil McPhee. 
RovAL INSTITUTION. 
9 pn. Meeting at Albemarle-street. Discourse on ‘ The Road : 
Past, Present and Future,” by Sir John Н. А. Macdonald, F.R.S. 


MONDAY, February 19th. 
NEWCASTLE STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 


ENGINEERS. 
7:30 p.m. Mecting at Armstrong College, Newcastle-on-Tyne. 
Paper on ‘ Automatic [Isolation of Faults on High-Tension 
Alternating-Current Systems," Бу Mr. J. G. Craven. 
TUESDAY, February 20th. 
MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
Meeting at the Municipal School of Technology, Sack- 
Paper on ‘* ТгасКіечх ‘Trolley Sys- 


7.30 p.m. 
ville-street, Manchester. 
tems," by Mr. D. Harrop. 

INSTITUTION OF CIVIL ENGINEERS. 

$ p.m. Meeting at Great George-street, Westminster. 

“Some Features of the West African Government Railways,’ 
by Mr. F. Shelford. 

ILLUMINATING ENGINEERING SOCIETY. 

Sp.m. Meeting at Royal Society of Arts. Paper оп “Shop 
Lighting." by Messrs. М. W. Pragnell and A. E. Broadberry. 


THURSDAY, February 22nd. | 
INSTITUTION OF ELECTRICAL ENGINEERS. 


$ p.m. Meeting at Victoria Embankments Paper on “ The Supply 
and Transmission of Power in Self-Contained Road Vehicles 
and Locomotives,” by Messrs. J. C. Macfarlane and H. Burge. 


FRIDAY, February 23rd. 
PHYSICAL SOCIETY. 


5 p.m. Meeting at the Imperial College of Science, Imperial Insti- 
tute-road, South Kensington. Agenda: ‘‘ A Method of Accu- 
rate Comparison of Quantities of Radium," by Prof. E. 
Rutherford, F.R.S. and Мг. О. Chadwick. ‘ The Absorption 
of the y-rays by Gases," by Mr. О. Chadwick. “ Qn Wave-form 
Sifters for Alternating Currents," bv Mr. А. Campbell. 
RovaAr INSTITUTION. 
9 p.m. Meeting at Albemarle-street. Discourse оп “. The Gyro- 
static Compass апа Practical Applieation of Gyrostats," Бу 
Mr. G. K. B. Elphinstone. a 
SATURDAY, February 24th. 
Royat INSTITUTION. 
3 р.т. Meeting at Albemarle-street. Lecture on “ Molecular 
Physics,” by Sir J. J. Thomson, F.R.S. Lecture I. 


Paper on 
, 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding : Licut-Colonel H. M. Leaf. 


The following orders have been issued for the current week :— 

Monday, February 19th, “ A" Company.—7 to 8 p.m. Technical work. 
8 to 9 p.m. Lecture on Military Telephones. 9 to 10 p.m. Technical 
work. 

Tuesdav, February 20th, “В” Company.—7 to 8 p.m. Technical work. 
8 to 9 p.m. Lecture on Military Telephones. 9 to 10 p.m. Technical 
work. 

Thursday, February 22nd, “ C" Company.—7 to 8 p.m. Technical work. 
8 to 9 p.m. Lecture on Military Telephones. 9 to 10 p.m. Technical 
work. 

Friday, February 23rd, “ D ” Company.—7 to 8 p.m. Technical work. 
8 to 9 p.m. Lecture om Military Telephones. 9 to 10 p.m. Technical 
work. 

А special Mobilisation Week-end Run will take place on Fridav, 23rd 
at Fort Coalhouse in conjunction with the R.G.A. This run will be 
continuous until dawn on the 25th. The party will parade at Fenchurch- 
street Station (L.T. & S. Railway) at 3:10 p.m. for 3:25 p.m. sharp. 
Dress : Service dress, putties, great coats, belts and haversacks. No 
arms will be taken. The second relief for Saturday, the 24th, will 


parade at the same time and place for the run on the 24th. 
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| A MACHINE FOR THE CALCULATION OF SUPPLY 
NETWORES.* 


BY J. NOWAE. 


Summary.—The author describes a machine for determining the cur- 
rents in the various cables of а supply network and the pressure-drops 
from fecding-point to junction and from one junction to another. 


When incandescent lamps are connected to a network, the pressure- 
drop from the power station (where the pressure is kept constant) 
to any point in the network must not exceed 3 per cent. For this 
reason a method is necessary for determining the pressure-drops 
between the various junctions of the network. 

Let us consider a network having three feeding-points—I, II and 
III—and seven junctions—1, 2... 7—from which power is taken. 
Knowing the cross-sections and lengths of the various cables, we can 
calculate their conductances, and write 

g,,— conductance of line between junctions 1 and 2. 
= conductance of line between junctions 1 and 3. 
g ,=conductance of line between feeding-point І and 


junction 1. 
g,,— sum of conductances of all lines connected to junction 1, 


and so on. 


Hence we have :— 
ди= 912 + 91з + 91. + 911. 
928= 921 + Goa + 92, + Jerr 


# = 9: +9; +9; + Izin 


Further, if e,, ез . . . e; denote the pressure-drops from the feeding- 
points to the various junctions, we can write the following seven 
equations :—f 


Fegi е2912— 3913 — e915 =, 
— 69:1 + 6,9 22— ©3923 — 6491 — 927 =, 
— ©, 931 — ©з + Esa — 6.035 — @9%— ©7073; = 13, 
— ea + Jus =“, 

— egs — 239 53 + 6595 == tg? 
— esa + 60006 — Eler = 10 

— €2972— ©5073 =at nm 1° 


where $1, $, . . . +, denote the load currents at the various junctions. 

Hence it is necessary to solve as many equations as there are 
junctions. - 

Now, when the supply is extended by connecting up new houses 
(in Munich, 700 houses are added per annum—+.e., two daily) these 
equations alter, since the load currents i,, 4, . . . are increased, and 
therefore fresh calculations are continually necessary to determine 
whether cables must be increased in section or the existing feeding- 
points shifted, or new ones added. Hence it is clear that an enor- 
mous amount of work is necessary when it is considered that э com- 
paratively small supply has 40 or 50 junctions (Munich has over 700), 
involving 40 or 50 equations with as many unknowns to be solved, 
an operation which would take at least 10 to 14 days by the best 
methods of approximation (Seidel-Gauss). 

As well as this, the load-currents vary according to the time of 
day, since some junctions feed factories, some offices and dwellings, 
some theatres, &c. Апа again, the load is different on Sundays 
from that on weekdays and in winter from that in summer. 

For these reasons, it is clear that it is a very difficult task to calcu- 
late the pressure-drops in the network for all conditions of load. In 
most power stations the distribution of the current is calculated for 
the maximum winter load. Also when the supply is extended, 
heavier distributors and feeders or new transformers are put down, 
which alteration is always liable to make the conditions worse instead 
of better, since the pressure-drops not only depend on the con- 
ductance of one cable, but on the relation between them all. 

As will be seen, the author's machine shows at a glance the current 
in any cable and the pressure-drop between any two points, for any 
condition of load. 


In the calculation of networks only linear equations are involved, 
and hence the machine will only have to deal with these. Let us 
consider the following three equations having three unknowns :— 


ах +Ьу+с,2=т. 
Ax t bey c 0,2— n. 
a, x + by + 042— 0. 


The unknowns are z, у, 2. the constant terms are m, п. o, and the 
known coefficients are d,, az, 44, bis b2, 63, су, Са, Сз. The machine for 
solving these equations must have a gear-drive, in which the con- 
stant terms m, n and o and the unknowns х, y and z are expressed bv 
revolutions to any scale—e.g., one complete revolution can be taken 
as the unit. Fig. 1 is a diagrammatic sketch of the machine. 

Each unknown z, y, 2 corresponds to a shaft I, II, III, and the 
revolutions of these shafts are equal to the unknowns z, у, 2. On 
these shafts bevel wheels are mounted, which drive by means of a 
second bevel wheel the shafts 1, 2, 3, &с., either directly or through 
spur-wheels. The wheels are so chosen that ratio of I to 1, I to 2, 
. . . II to 4, II to 5, &c., correspond to the known coefficients a,, 
az, As, Ьу, b2, bs, &c. : 

For the sake of clearness let us first consider that the unknowns 
х, y, 2, and therefore the revolutions of the shafts I, II, III, are 


known. If shaft I is rotated x times, shaft 1 will rotate ra, times, 
жа, 
А + 
{ 1 pans! 
| : LH 
IHR * ARE. 
А р, 
| = 
ха, + | 
|f ке ' ы Р 
- dE EHE 222. Е: : 4z à 
EM 2 A чең ^ = узы fas е 
a, D № | fmi о, AIN 
| Ce 
| | | 
3 3 | 
| ха; + | уб; + 26 | 20 
16 OZA 6 | CS | 4 
HS TE ETE ЕМ 
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Fic. 1.—DIAGRAM OF MACHINE FOR SOLVING LINEAR EQUATIONS. 


shaft 2 ха, times, and shaft 3 xa, times. If shaft II is rotated y 
times, shaft 4 will rotate yb, times, shaft 5 yb, times and shaft 6 yb, 
times. Also if shaft III is rotated z times, we have 2c,, zc, and zr, 
revolutions for shafts 7, 8 and 9. If now the revolutions of shafte 
1, 4 and 7 are added by means of the differential gears D, and D, the 
revolution of shaft 10 represents their sum, and since the revolutions 
of shafts 1, 4 and 7 are equal to га,, yb, and zc, respectively, the 
revolution of shaft 10 must equal m. Similarly, the revolutions of 
shafts 11 and 12 are equal to п and o. . But, with a gear drive, it 
is immaterial at which shaft the drive is applied. Hence, if shaft 10. 
is rotated m times, shaft 11 » times and shaft 12 o times, shafts I, 
II and III will rotate г, y and z times respectively, and the equa- 
tions have been solved. 

The equations used for this machine are somewhat different from 
those quoted above, and are as follows :—} 


(е,—е:)9з + (е — 63 +(е,— е)91; +(е1—е1)91 =! 
(e4— €)ga + (€2— ез)9з + (€2—€4) 724 + (е,—е)9 + (63—60ga ке "s 
(e5— 6193 i +(6:— е;)935 + (е3—е,)9з +e —е„)уз [22 17 = i, 
dirais (6&—e)ga (е, — ea 
ТЕР РЕ неона 1— €), m É Pd EE ты. 
ев €3)0e3 + (e a ) c ed M ji 3 
(e— 639. "E EEA РТИ 77©)37в1 Hes » + (ев ёт) в == / 
"m uM “IG ZA = dey 


d А ee 


* Abstract of an article in the ** Elektrotechnische Zeitschrift." 
t Prof. Teichmüller, “ Die elektrischen Gleichstromleitungen," S. 138. 


тышы ыс с БЕ ш К, _ 
t Prof. Teichmüller, ** Die el-ktrisshen Gleichstromleitungen,” S. 1 45. 
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In this way several advantages are obtained :— 

1. The sum of the conductances g,,, g,,, &c.. are not present in 
these equations, and therefore the large gear ratios necessary dis- 

ear. 

0 The current distribution is expressed in the equations, since the | 
expression (е, — е») g, denotes the current flowing between junctions 

and 2. 
| For the sake of clearness, let, us suppose first of all that the poten- 
tials of the junctions are known, and the corresponding revolutions 
are given to certain shafts. Then, by means of differential gears, we 
can obtain their differences (e, — еу), (e, —e,), &c. By means of gear- 
ratios, these differences can be further multiplied by gis 9з. &с. It 
only then remains to add these expressions (e,—e,) g,,, &c., by means 
of differential gears toobtain the values of theload-currents ti, dy, &c. 


eX 


LFN EN 


Fic. 2.—НЕХАСОХАТ, ARRANGEMENT OF JUNCTION DRIVEs. 


If now the process is reversed and the shafts corresponding to the 
load-currents are rotated fj, 1, &c., times, we obtain, by counting the 
revolutions of one set of shafts, the values of е1, е, &с., and of another 
the values of (е, — e,) Piz» (€, —6,) 913, &c., which equal the currents 
in the cables. 

This is the main principle of the machine, but it is adapted for the 
other properties of a net work. 

Each junction has a definite equation. It also has a definite 
potential, corresponding to one of the unknowns €1. е, &c., and also a 
definite load-current 41, 5, &c. For these reasons, as will be shown 
later, each junction can have a complete set of gear wheels, and these 
sets will be called junction drives. Each junction drive consists of :— 

1. The differential gears, which add the line currents flowing to or 
from the junction, which occur in the equation for the junction. 


| 
А “+ e- ee 


MIT. | р СЛТ) ~ 


| BN (Ern Es) In 3 


of one is transmitted to the others, as the equations of the network 
require. In general, to obtain'the difference (e,—e,) it is necessary, 
in order that the revolutions corresponding to the potentials may be 
transmitted from junction n to junction p, to multiply this difference 
by the conductance of the cable in question, g,,, that is, to alter the 
revolutions in the ratio 1 to 93р and to transmit the product to the 
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Fics. 3 (А) AND (n).—JuxcTIoN DRIVE. 


junction drives » and p, where all the line currents meeting at a 
junction are added by means of the differential gears and the load 
currents at the junction obtained. 

The machine can be arranged so that the end of the potential 
shaft in the middle of the junction drive coincides with the position 

4 5 в 
Г | g (e4,-6,)6,, 
'"n-€f)nt | БЕРЫ —2" 

E "UN I e = ШЕ pum. 
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Fig. 3 (C).—DEVELOPMENT OF JUNCTION Drive. 


2. A shaft which rotates according to the potential of the junction. 

3. А shaft which rotates according to the sum obtained by the 
differential gears—i.e., the load-current at the junction. 

Just as a network consists of & number of junctions connected 
together by means of cables, so the machine consists of a number of 
Junction drives connected together mechanically so that the motion 


of its junction on a chart of the network. It is mor i 
however, to convert such a chart into a System of Керн. arty 
all the junction drives are equidistant. Sucha System is shown i 
Fig. 2, where I, II, . . . are the feeding-points. 8 
Where cables are present between junctions, as at 1—2, 2—3, &o : 
the gear ratios are chosen for their conductances, g,,, 92, &с, When 


D 
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there is по cable between two junctions, as at 1—3, the current 
(е„—°„)у„ь between them is zero, and therefore the shaft correspond- 
ing to, this current must be set 24 zero and fixed. 
than six cables meeting at one junction, two junction drives must be 
used for the one junction, as at 4, 21, &c. In this case the two 
junction drives must have the same potential, and hence the shaft 
corresponding to the difference in potential must be set at zero and 
fixed. 

Lastly, it is possible for cables to cross other cables, as, for example, 
И 1 is connected to 12. In this case, it is necessary to join the two 
junction drives by means of a cross-link connection. 


Fic. 3 (b).—RELATION BETWEEN JUNCTION DRIVES. 


Each'junetion consists of six cables, and therefore must have three 
differential gears and three sets of gear ratios. These, as well as the 
necessary connections from one junction drive to another are all 
included in each junction drive. so that the machine only consists of a 
number of junction drives, and it is only necessary therefore to 
describe one of these. Figs. 3 (А), (B) and (c) show views of one junc- 
tion drive, and Fig. З (р) its relation to those next to it. 
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| Let us consider junction drive n. The wheel sp, is fixed toshaft 0 


| and gears with the wheels sps, which are loose on shafts 1, 3 and 5. 
If there are more ! 


These wheels sp, gear with wheels of the adjacent junction drives 
p. q and г, as shown in Fig. 3 (р), and transmit the potential of n to 
these three. A second wheel, &p,. is also fixed to shaft 0, and this 
drives wheels a of the differential gears D,, D, and D,, which are 
loose on shafts 2, 4 and 6. The wheels b, which drive the planet 
wheels of these differential gears, are driven by the adjacent junction 
drives з, t and г. They, therefore, rotate in proportion to the poten- 
tials е, e, апа е. The wheels c of the differential gears make 

а— 
= 2 
tions, as will be seen ћу the arrows. Therefore their revolutions are 
proportional to }(e,—e,), $(е„—е,) and 4(e,—e,). The wheels с are 
fixed to shafts 2. 4 and 6 and therefore the rotation of these shafts 
represents the P. D.’s. 

The gear-ratios are also fixed to these shafts, and are placed out- 
side the bracket for the sake of accessibility. These gear ratios are 
formed of planet wheels, because it is possible in this way to obtain a 
large number of ratios with a minimum number of wheels. These 
wheels are easily removable, so that a different conductance can be 
inserted as quickly as possible. 


The gear ratios multiply the P.D.'s by the conductances, and there- 
fore the revolutions of wheel d= 1(e,,— e,)g,,, of wheel f= (е, ej), 
and of wheel h= 1(e,— €,)g,.. The products thus formed are trans- 
mitted to shaft 5 of junction drive s, shaft 1 of t and shaft 3 of v. 
Hence, shafts 1, 3 and 5 of junction drive п are driven through the 
wheels с’ (fixed to these shafts) of the differential gears D,. D, and D, 
by the junct;on drives p. q and r, an amount corresponding to the line 
currents 3(e,— e,)g,,. Me,—6,)g,, and (e, — e,)g,.- 

Shafts 1, 3 and 5 rotate therefore according to half the line currents. 
Wheels c’ of the differential gears D.. D. and D,. which are loose on 
shafts 2, 4 and б, are driven by shafts 5. | and 3 of the adjacent 
junction drives <. t and v. an amount corresponding to $(¢,,—¢,)Gue 
Y(e,— e,)g,, and 1(e,—e,)g,,. The addition of the linecurrents at one 
junction drive is accomplished as follows :— 


revolutions, since the wheels a and b rotate in opposite direc- 


The wheels a’a’ on shaft 1 are connected together by a hollow shaft. 
One wheel a^ gears with а wheel а”. also mounted on a hollow shaft. 
which, like shaft 0, has a square end behind the bracket. These two 


squares are used for connecting two junction drives at a distance from 
| each other. 


When no such connection is required a”, and therefore 


ASOT \ EA y OY 
| XS c. MAN 25 
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Two" brackets l, supported by three bolts s, carry seven shafts, | a’, is locked. Denoting by а’, b’, с’ the revolutions of TN 


shaft 0 in the middle and shafts 1, 2 . . . 6attheangles of a hexagon. 
Shaft 0 corresponds to the potential, shafts 2, 4 and 6tothe P.D.'s, 
Ме, —е,), (е, —е,) and {(е„—е„), and shafts 1, 3 and 5 to the line 
currents lMe,— е„)9 ри» $(€,—€n)Gen and 4(€,—€,,.) 9-0 


ondi j i di | 
d ing shafts, we have the following equations for the differential 


| a/ —2c' —b' and b’=2c’—a’. 
Adding the suffixes ,,,... o» to a’, b’ and с’ for the various 


ee 
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differential gears D, D. . . . D, we have the following equations, 
when the directions of rotation are taken into account :— 


Gear D,: 


b',—2c',—a', Cau —l(o6,-e)ns a',—0. 
Gear D,: 
: а',=2с'„—Ъ„; с, = Ие, —6,)9 и; WB 
a7 5 5? à ^" MIJ нё › 5 i* 
Gear D,: 
bem 2c,— asi cs —Me,— eun ; (s ЗЕ d's. 
Gear D. : 
| „=2с';,—У;; с. = е, р b= 8 
а - = е; 19 C 271 7 C)Gnt3 TUUS 
Gear D,: 
, , , . = б 
а „=96 5—0 a? с — {(е„—е„)у„,„; b',— —a'.. 
Gear Dy 
9 a’ = 9D,’ x b^ " c, = le e " b. — , 
9749 Br "9 N a Jur $ yam —@ ge 


From these we have 
y= (e, Tu ер an + (€,— e, Ing + (e,— е.) 
T (e,— е,)9л» T (e,— е) + (= е)» = Une 

Wheel a,” is mounted on a hollow shaft which ends in a square in 
front of the bracket, so that it may be rotated in accordance with the 
load current by means of a key. 

Fig. 4 gives several views of the machine. It shows the ends of the 
potential and load current shafts, which can be rotated by means of a 
key, and also the counters for reading off the potentials of the junc- 
tions, the load currents and the line currents. These last are pro- 
vided with two counters for reading in the two directions. As will 
be seen, the counters can be read to ү}; volt and 1 ampere. 

To convert a junction into a feeding-point, it is only necessary to 
set the potential shaft at zero and lock it. since all the pressure-drops 
are considered relatively to the potential of the feeding-point. 

Passing now to the mechanical design, there are several possible 
sources of error which must be investigated. With regard to the play 
in th gear wheels the shafts for the load currents always rotate in the 
same direction, so that the play has no effect. The shafts for the 
line currents rotate in either direction, but play in these only reaches 
the adjacent junction drive, so that the rotation lost is negligible. 
In any case one complete revolution only corresponds to 14 volt or 
l ampere. 

The error which is most liable to occur is in setting the gear 
ratios for the conductances of the cables. This is easily overcome 
by locking the potential shaft at one end of the line in question and 
rotating that at the other end 1, 10 or 100 times, according to the 
accuracy desired, If then e, = | and ¢,=0, the line current should be 
equal to the gear ratio g,,, which can be at once checked on the 
counter. 

It is also possible that a fixed wheel may get loose or that a loose 
one should stick. This again can be easily seen, because the sum of 
all the line currents at a junction must equal the load current at that 
junction, When it is seen that this is not the case, the whole junc- 
tion drive can be taken out by removing three nuts and a spare put in 
ita place. 

The capital cost of the machine is not small, considered absolutely, 
but relatively it is quite inconsiderable. It can safely be affirmed 
that the machine will pay for itself in a very short time, since cables 
are usually put in too large, when no means are at hand for calcu- 
lating them. 


AN ELECTRIC FURNACE FOR HEATING BARS AND 
BILLETS.* 
BY T. F. BAILY. 


The possibility of an electric furnace for heating metal without 
melting it was suggested by the writer some years ago on noting the 
very wasteful and thermally inefficient oil-fired furnaces for heating 
forging stock used in э comparatively modern plant in northern 
Ohio. A calculation of the thermal efficiency of the furnaces in 
question, which were said to be of the most modern construction, 
showed that less than 4 per cent. of the heat value of the fuel was 
delivered into the steel. The technical press and various publica- 
tions at the time contained а number of descriptions and tests of 
electrical furnaces then in use in the chemical industry, and also of 
furnaces for melting and refining steel. The thermal efficiency of 
these furnaces was given at from 40 to 80 per cent., and it was at 
once apparent that if a thermal efficiency of even 40 per cent. could 
be realised in а furnace for heating stock such as was heated in oil 
furnaces at a thermal efficiency of only 4 per cent., that a very con- 
siderable loss could be allowed in the means for converting the heat 
value of any fuel into electrical energy for use in electric heating 
furnaces, and still effect a saving. Е А 
"aper read before the American Electrochemical 


* Abstract of a Paper read 
Society. 


Taking even a case where the least efficient of the modern prime 
movers—-the non-condensing steam engine—was used for generating 
power, allowing a net thermal efficiency of 5 per cent. for conversion 
of the heat value of the fuel into electrical energy. and assuming an 
electrical furnace efliciency of 40 per cent., the net over-all eflicienev 
for the entire heating equipment would be 2 per cent. The fuel for 
creating the steam, however, would cost only one-third as much 
per heat unit as would the fuel oil for oil furnaces. Tie commercial 
efliciencv, then. as far as cost of fuel alone was concerned, would be 
334 per cent. in favour of the electric equipment, in spite of the low 
efficiency of the steam engine. Considering low pressure turbine 
units, ог gas engine driven units in place of the steam engine unit 
above considered, the probable efficiencies of electrical furnace equip- 
ments seemed favourable enough to deserve a place in the industrv, 
while in plants where there was a large supply of exhaust steam 
available, as is the case in the majority of forge plants. electric 
energy could be so cheaply produced by means of the low-pressure 
turbine that no type of direct-tired furnace could hope to compete 
with such equipment in cost of heating. The only question. then, 
seemed to be whether an electric heating-furnace could be designed 
successfully to heat metal at thermal efficiencies above a given limit. 

The greatest difficulties encountered in the operation of the first 
experimental furnaces were due largely to lack of sufficient electric 
current and control] devices. Suitable equipment was, however, 
obtained by installing the 120 kw. generator and transformer equip- 
ment mentioned later from the plant of the Transue & Williams Co., 
Alliance, Ohio, which company very generously supplied the power 
for driving the generator from their gas engine for all the runs on the 
furnace. The following is a description of the furnace evolved out 
of the experiments commenced over four years ago. The furnace is 
of the resistance type, and consists essentially of two carbon elec- 
trodes, spaced from each other, and an intermediate resistance body 
of carbonaceous composition in which the heat is generated. In 
the space directly above the resistance material and directly under 
the roof of the furnace is placed the meta! to be heated. а ledge at the 
rear of the furnace and one at the opening supporting the bars or 
billets as the case may be. The electrodes enter the furnace through 
the rear wall, and are placed slightly convergent, so that the path 
of the electric current will be shorter from electrode to electrode at 
the front of the furnace than at the back. This arrangement com- 
pensates for the cooling effect, which is greater in the front of the 
furnace on account of the opening and the charging of the cold 
material. The electrodes entering the furnace from the rear present 
comparatively large contact surfaces to the resistance material, 
without the use of specia! electrode sections. The electrodes are 
also placed in à plane above the resistance materia!, which makes 
the shortest path for the electrie current in the upper part of the 
resistance body and nearest the metal. This is a feature that seems 
almost indispensable to the successful operation of a furnace of this 
character, since in the furnaces constructed without this feature the 
cooling of the upper part of the resistance body by the cold steel 
caused the electric current to take а lower path, in which portion of 
the body the temperature became very high and melted out the 
bottom linings and the bottom of the furnace itself, and at the same 
time did not maintain the heating chamber at a temperature high 
enough to heat the metal. 

The resistance material is composed of coke or coal. crushed 
foundry coke passing over a 0-25 т. ring and through а 0-37 in. 
ring giving the most satisfactory and uniform results. For 


a 40 kw. furnace, heating 1501Ь. of metal per hour, the distance 


between electrodes should be 36 in. and the cross-sectional area about 
24 вд. іп. To maintain an electrical input of 40 kw., a voltage of 
200 would be required with а coke resistance body ; if the body is 
composed of coal, the voltage should be about 150 volts. It is 
extremely difficult to determine the effective cross-sectional area 
of the material through which the electric current passes, as at 
working temperatures the lining materials become almost as good 
conductors of electricity as the resistance material itself. The 
resistance body as it approaches the electrodes has a very greatly 
increased cross-section, so as to provide a better contact with the 
electrodes, prevent undue heating at the point of contact, and pre- 
vent, to as great an extent as possible, the dissipation of heat through 
resistance to the passage of the current except at that prt of the 
resistance body directly under the metal. Thus in a way these 
increased cross-sections perform the mission of electrodes, as they 
conduct the current from the electrodes proper, which are located in 
a protected part of the furnace, to the part where the transformation 
into heat is desired, and they do this without any considerable heat 
being generated in these portions themselves. The most serviceable 
lining material so far obtained is made of chrome brick and chrome 
ore, and while а certain reducing action takes place between the 
chrome ore and brick and the carbon of the resistance material, it is 
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not of such nature as seriously to impair its usefulness as a lining 
material. "This chrome lining is carried up to at least one course 
above the resistance material, The lining is readily accessible for 
repairs or inspection by removing the three courses of silica brick 
directly under the furnace opening. 

The top of the furnace is composed of silica arch brick, and is 9 in. 
thick. and clamped from front to back. A row of chrome arch brick 
is placed at each side of the roof to prevent contact of the silica brick 
with the carbon in the hoppers above the electrodes. The sides of 
the furnace are composed of silica brick and, in the larger furnaces. 
are encased in à sheet steel frame. Insulating material is placed 
between the silica brick and the casing. The furnace base consists 
of a heavy cast-iron plate supported by cast-iron legs or brick piers. 
The cable terminals are connected with the electrodes by means of 
iron sleeves, copper straps and iron wedges. In making the connec- 
tion, the iron sleeve is placed over the end of the electrode and copper 
straps placed against the four sides of the electrode. Тһе copper 
cable terminal is then placed bet ween one of the copper strips and the 
iron sieeve, and wedges driven in on the opposite side between the 
strap and siceve, and a firm contact thus secured. Wedges are then 
driven in on the other two sides between the copper strips and the 
sleeve. In this way the current flow is equally distributed on all four 
sides of the electrode by means of the encircling iron sleeve. 

The furnace is controlled by means of a regulating transformer and 
controller. The transformer gives full rated output at the lowest 
voltage rating. While hand regulation is usuallv provided, the 
regulation may be made automatic at а slight additional cost. А 
voltage range of from 33 to 50 per cent. is usually provided, depend- 
ing on the operating and starting requirements. Each furnace is 
provided with a single-panel switehboard having mounted on it a 
voltmeter. ammeter, watt-hour meter, circuit-breaker and oil 
switch. The voltmeter and ammeter indicate at all times the condi- 
tions in the interior of the furnace, as irregularities are readily 
noticeable on the instruments. "The watt-hour meter enables accu- 
rate data to be kept of the current consumption for heating any 
particular class of work. 

The temperatures that may be obtained are limited solely by the 
electrical input and the temperatures allowable by the refractory 
linings of the furnace. The temperature usually maintained in а 
furnace for the rapid heating of stock for automobile forgings is such 
as to cause the fusion of the ends of the silica brick forming the roof, 
and is probably not less than 3.200°F. The resistance material, of 
course, reaches a much higher temperature. When working at the 
highest temperatures usually met in forge practice, a renewal of the 
lining of the bottom of the furnace will be required every two or three 
weeks. The replacing of the lining or portions of it and the replenish- 
ing of the resistance material are the only items that may be classed 
as renewals, and should not exceed, in furnaces heating 150 1b. of 
metal per hour, working at the highest temperatures, an average of 
1з. 8d. per day for lining material and 21d. per day for resistance 
material. 

The metal being heated is maintained in a reducing atmosphere, 
the high temperature carbon resistance material giving off a gas of a 
reducing nature. The electric furnace is the only furnace built in 
small units in which both a high temperature and a reducing atmo- 
sphere may be maintained. "The saving in oxidation loss is very 
considerable in small furnaces of this character, ав the loss from 
oxidation in the usual combustion furnace is the cause of the loss of à 
large number of forgings. due to the fact that a piece of stock, having 
lost a considerable amount of metal by the oxidising flame of the 
combustion furnace, does not contain enough metal to fill the dies. 
The thermal efficiency of the furnaces varies with the size, the per- 
centage of operation at full capacity and the ruling temperature 
required. Efficiencies of from 33 to 65 per cent. тауе be expected 
in furnaces with heating capacities of from 120 to 1,000 Ibs. per 
hour. 

Reference was made in the first part of this Paper to the experi- 
mental furnace installed at the plant of the Transue & Williams Co.. 
and a description of the apparatus and results obtained may be of 
interest. The power for driving the generator was supplied by a 
12 in. by 16 in. Buckeye four-evlinder twin-single-acting gas engine. 
which not only drove the generator for supplying current to the 
furnace, but also for driving a portion of the motors in the machine 
shop, so that only part of the timé was sufficient power available for 
furnace operation. Belted to the flywheel of the gas engine was a 
120 kw. two-phase 440-volt revolving field alternator, only one phase 
of which was connected up. The leads from this phase were con- 
nected with the low-tension terminals of a 37-5 kw. 440 to 2.200-volt 
transformer. The current was then stepped down by means of a 
2,200-220 or 110-volt transformer, the coils on the low-tension side 
being connected through a double-throw switch for either series 
or parallel operation, so that à normal voltage of either 110 or 220 
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volts could be obtained. "The variations between 110 volts and 220 
volts on the lower voltage and also on the voltages above 220 were 
obtained by varying the field of the alternator. Ву this arrange- 
ment a possible voltage range could be obtained of from 90 to 300 
volts, which was more than ample for conditions of operation. 
Inability readily to obtain a 2.200-volt generator of proper size 
accounted for the use of the 440-2.200 step-up transformer. From 
the double-throw switch the current was conducted to the furnace, 
located in the forge shop, some 75ft. distant. The instruments 
mounted on the switchboard consisted of a 150-volt voltmeter and a 
600-amp. ammeter. ‘The voltmeter was so connected that when 
the low-tension coils of the step-down transformer were thrown in 
parallel. the instrument gave a direct reading. and when in series. 
the indicated voltage was half the actual voltage. | 

The furnace was constructed substantially in accordance with the 
description given in the first part of this Paper, and it was rated asa 
40 kw. unit. having a heating capacity of 120 Ib. per hour. the heating 
capacity being rated somewhat lower than the usual practice on 
account of the high temperature required. The electrodes were 
4 іп. by 4 in. by 48 in. long, composed of carbon, and were spaced 
36 in. from each other. The cross-sectional area of the resistance 
material was approximately 24 sq. in. The walls were composed of 
9 in. of silica brick, and were of rather loose construction, owing to the 
numerous changes that were made and to the jar from the hammers 
in the plant. The runs on the furnace were made under rather un- 
favourable conditions. since the forgings that were made under the 
hammer that the furnace supplied were very difficult to make. and 
unless the metal was very hot, it would not fill out in the dies. Much 
delay was also eaused by trouble with both the hammer and the 
dies, any such delay affecting, of course, the amount of metal heated 
in the furnace. The stock heated included 1} in. sq. 1} in. by 3 in. 
flat, 1$ in. and ў in. round bars in lengths from 221 in. to 6 ft. long ; 
4 in. to 12 in. cuts were taken off at each heating, and the bars re- 
placed in the furnace. From seven to nine bars were heated at a time. 
The current efficiency taken over periods of 9 hours when heating the 
heavier of the above-mentioned stock was from 31b. to 31 1b. of 
metal per kilowatt-hour. M | 

А voltage of 250 volts was usually employed in starting the furnace 
in the morning. From 1 to 2 hours was usually required to bring the 
furnace up to temperature. The voltage was then reduced to about 
200 volts when using a coke resistance body, or 150 volts for a coal 
body, which tensions enabled the required electric input to be main- 
tained. Some of the various linings used before the chrome lining 
was selected were magnesia, carborundum and silica. The chrome 
lining, however, gave by far the most satisfactory and uniform 
service, lasting three weeks without renewal or repair. As only the 
bottom lining is subjected to very high temperature, it is practically 
the only part requiring renewal, and as the usual bridge wall used in 
oil furnaces is not required, that saving compensates for the cost of 
renewals of the lining of the electric furnace. The principal advan- 
tages of the electric furnace are its high thermal efficiency, its non- 
oxidising atmosphere in the furnace chamber at all temperatures, 
and its freedom from soot, smoke and the hot contaminating gases of 
the produets of combustion. "There seems little reason to doubt that 
the electric furnace will soon оссиру an important place for heating 
metal such as is now heated in small direct-fired furnaces. 


THE ONTARIO 110,000-VOLT TRANSMISSION SYSTEM.* 
(Concluded from раде 710.) || 


In addition to the interesting overhead construction illustrated in 
the preceding issues, attention may be called to the anchor tower 
shown in Fig. 15 and the towers used for the Welland Canal cross- 
ing, illustrated in Fig. 16. | 


GUELPH, PRESTON, BERLIN, ST. Mary's, WOODSTOCK AND Port 
CREDIT STATIONS. 

The 110,000-volt equipments in all of these stations are similar, 
since they are all loop stations. The lines enter the stations through 
automatic oil switches to the ‘bus bars and pass out through similar 
cireuit-breakers. The incoming and outgoing lines in each station 
contain electrolytic arresters. The transformers are supplied with 
high-voltage current from the “bus bars through an automatic oil 
switch. Jisconnecting switches are installed on either side of the oil 
switches, except on the transformer side of the transformer oil switch. 
Each station is equipped with a bank of three single-phase trans- 
formers and a spare unit. available for use in case of an emergency. 
The capacity of euch transformer is 750 k.v.a., except those at. Port 
Credit. which have a capacity of 1,250 k.v.a. Тһе secondary poten- 


* Based on articles in the “ Electrical World " 
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tial is 13,200 volts in each case, with the exception of Preston. The 
greatest transmission distance from this station was six miles, and 
6.600 volts was, therefore, adopted for distribution purposes. All 
transformers are supplied with taps for 6,600 volts and 13,200 volts. 

The type and general arrangement of low-tension equipment is the 
same in all stations, the only difference being in the number of out- 
going feeders. Each feeder is equipped with an oil switch, discon- 
necting switches and electrolytic arrester to ‘bus bar. The control for 
each feeder consists of switchboard panel containing indicating and 
recording meters, relays and handle for operating switch. Provision 
has been made for six outgoing feeders in each of the present buildings, 
and Preston, Berlin and Woodstock are now utilising their full com- 
plement of feeders. 

The London station is a “‘ loop " station with a branch line running 
off the "bus bar, whilst the St. Thomas station, which will ultimately 
be the same as a “loop " station, is at the present time a terminal 
station and consequently has no 110,000-volt outgoing line equipment. 


LOW-TENSION TRANSMISSION LINES. 


Power distribution from the substations on the high-tension trans- 


mission line is effected over low-tension lines connecting the various 
The power is transmitted at either 


municipalities to the substations. 


Fic. 15.—ANcuoR TOWER wirH Two Cincurrs AND EARTH. WIRE. 


13,200 volts or 6,600 volts, the former voltage being used generally. 
The application and agreement for hydroelectric power from and with 
the municipalities usually. although not always, require the construc- 
tion of a low-tension transmission line by the Commission. 

. Ава rule the low-tension lines run parallel with the highways, 
although in some cases it is found either impossible or impracticable 
to follow this course, and the route is necessarily carried across 
country. The poles are set on an average 120 ft. apart, although 
some spans on the system are over 250 ft. in length. 

Idaho or Canadian cedar poles, average height 40 ft., butt diameter 
14 in. to 20 in. and top diameter 7 in. to 8 in., are used. The butts 
are impregnated with a preservative compound known commercially 
as “ Solignum." The cross-arms are long-leaf yellow pine dressed 
with roofed tops and treated in hot creosote preservative. The 
standard arms provide for two and four pins. Fig. 17 shows a 
standard pole top. | 


| 


Double-petticoat, post-tvpe porcelain insulators are used for the 
low-tension transmission lines. Previous to their adoption thev were 
submitted to a 15-minute dry test at 45,000 volts flash-over and a 15- 
minute wet test undera precipitation of $ in. of water per minute at an 
angle of 45 deg. with 34,000 volts applied without breakdown. 

Several sizes of aluminium cable are used, according to load and 
length of line. such as Nos. 1, 2, 0, 00, 000 and 0000 B. & S., seven- 
strand aluminium cable only being used for low-tension transmission. 
The poles, with their cross-arms, are designed to support two 
3-phase circuits, an earth wire and the telephone circuit. The earth 
wire is seven-strand galvanised steel cable, approximately lin. in 
diameter. It is erected at the top of the poles and secured to them by 
a specially designed clamp 3 ft. 8 in. above the upper transmission 
The telephone wires are No. 8 and No. 10 B. &. 8. copper-clad 
steel wire. ‘They are transposed every five poles by means of specially 
designed transposing brackets. All corner poles are double armed 
hack-guyed and side-guved. The greatest angle turned is 45 deg., 
two poles being placed with a short. intervening span to avoid buck- 
arming. All cross-overs are protected by iron guard hooks attached 
to the ends of the eross-arms, while head, wind and special side guying 
are used as occasion arises. 

Where railway cross-overs are encountered, tandem twin-pole con- 
struction is used. The poles are back-guyed and tied together be- 
tween power and telephone arms with cross-ties of vellow pine, and 


arm. 


Fic. 16.—W ELLAND CANAL CROSSING. 


he adjacent spans are shortened. This construction is used to meet 
the regulations of the Dominion Railway Board, which require that all 
railway cross-over transmission wires shall have a minimum clearance 
of 35 ft. on a 145-ft. span, and 2! ft. additional for each 20-ft. increase 
in the length of the span, and twin-pole construction. 

At the present time there are about 176 miles of pole line and 8,252 
poles in the low-tension system. 

The telephone lines between substations are run on separate poles 
paralleling the high-tension system. The telephone circuits for the 
low-tension line are carried on the low-tension transmission poles 5 ft. 
below the lowest power cable. It was found that the high voltage 
used on the transmission system induced a potential in the telephone 
line sufficiently high to strain the insulation of the standard equip- 
ment beyond safe limits. Various types of protective equipment 
were at first employed but were found unsatisfactory. After careful 
investigation and study of the conditions and requirements an entirely 
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original protective equipment, designed and standardised by the 
Commission's engineers, was installed. This equipment is 
mounted on special slate panels. It consists of indicating fuses, 
vacuum-type lightning arresters, auxiliary gap arresters, specially 
wound open-core choke coils, accurately balanced bleeding induc- 
tances and condensers. Since the installation of these protective 
equipments the operation of the telephone system has been entirely 
satisfactory, 

The formal opening of the system took place at Berlin on Oct. 11, 
1910, this city being the first city in the Province to receive electrical 
energy transmitted over a distance of 100 miles at a potential of 
110,000 volts. Sir James Whitney, Premier of the Province of 
Ontario, officiated. The other substations were placed in operation 
on the following dates :—Dundas, September, 1910; Preston, Guelph 
and Woodstock, November, 1910 ; London and Stratford, December, 
1910; St. Mary's, January, 1911; St. Thomas, February, 1911; 
Toronto, March. 1911, and Port Credit, June, 1911. 

The Commission plans ultimately to extend its system over the 
entire Province. Particular attention is being paid to the central and 
northern portions, since the water-powers of these districts have an 
aggregate horse-power of more than twice that of the Niagara distriet, 
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which is practically the only one developed by the Commission up to 
the present time. Hydroelectric energy will shortly be supplied to 
the municipalities in the St. Lawrence and Trent River districts. 

The work was carried out under the supervision of Mr. P. W. 
Sothman, chief engineer of the Commission ; and in conclusion it may 
be mentioned that the project has met with unqualified success, эз 
during 15 months’ operation there has been practically no interrup- 
tion т the service. Various municipalities not on the provincial 
transmission system have applied for the control of the water-powers 
in their respective localities by the Commission and eventual distri- 
bution of hydroelectric power. Тһе Commission is taking active steps 
to meet this demand, and additions to the present system are very 
shortly to be made. 


some time ago that it is the intention of the London Electric 
Railway Co. to install moving stairways at a number of their 
stations. These include Paddington and the new extension of 
the Hampstead Tube at Charing Cross and the Charing Cross 
(Embankment) Station on the District Railway. The business 
at Oxford Circus is also becoming too heavy for lifts, and the 
company will probably instal two staircases at that station. 


DYNAMOS FOR MOTOR ROAD VEHICLE LIGHTING. 


We give below an account of the discussion that took place at 
the meeting of the Birmingham Local Section of the Institution. 
of Electrical Engineers when Mr. J. D. Morgan read his Paper 
on this subject. An abstract of this Paper appeared in our 
issue of January 19. 


Мг. L. Моврну thought that many of the devices discussed simply pro- 
vided means for wasting the surplus energy when the engine was running at 
speeds just higher than necessary for the generation of the voltage re- 
quired by the lamps. In some cases this surplus energy was sent into the- 
battery and in others a clutch wasted the energy in theform of heat. An 
excellent output characteristic was that shown by the C. A.V. machine ; 
in this case the generator output did not increase at any speed to an 
amount much greater than that required by the lamps. It did not follow, 
however, that the machine would be small for its work, as this would, of 
course, result in excessive heating. Не did not care for the term “ con- 
stant torque ” and “© constant speed " as applied by the author to those- 
clutches, a more correct way would be to call them “ torque-limiting ” 
and “ speed-limiting " clutches. With а true constant speed device there 
would be no problem at all, one would simply have an ordinary dynamo 
and leave the constant-speed device to do the rest. He took strong ex- 
ception to the author's condemnation of the arrangement shown in Fig. 6. 
[Fig. 4 of our abstract.—Ep. E.] It was not necessary to design these 
machines in such a way that they de-magnetised themselves at all in use,. 
and if the author's statement were correct such machines could never have 
found their way to the market. — A strong point in favour of the magneto- 
generator was its comparatively high efficiency for machines of small out- 
put. He very much doubted if any of the electrically excited machines 
described would have a full-load efficiency of more than 30-35 per cent. ; 
if the output of the Чупато was, say, 150 watts this would mean a load of 
? н.р. on the engine. The great disadvantage of the magneto-generator 
was, of course, its weight and bulk, but this was, probably, not insuperable. 

Dr. S. P. &мїтн wondered if there was not some simpler method of 
solving the problem. ‘The trouble seemed to arise in the attempt to drive 
the lighting dvnamo from the main engine, the speed of which could not 
be constant. Surely some attempts must have been made to avoid these 
complicated contrivances by installing a small auxiliary set for lighting, 
quite independent of the main engine. The advantages of such an 
arrangement were at once obvious. — I hus, there would be a larger amount 
of freedom in the design of the dynamo and the engine driving it; the set 
could be made to run at the most economical speed and efficiency. Fur- 
ther, the space taken up by such an auxiliary engine would be very small 
owing to the «mall output required, and, since the battery would then be 
superfluous (except where a reserve was necessary), it was possible that 
the auxiliary engine might be accommodated in the space thus made free. 
The efficiency of the dynamo might be considerably improved by using a 
magneto, for the working conditions might then be suitable for this type. 

Mr. R. V. C. Brook said with regard to the Blériot system mentioned by 
the author, which, he believed, was onc of the first practical sets on the 
market, the constant action of the dynamo in forcing all surplus current 
into the battery was very detrimental to the latter, and in a case which 
had come under his notice the battery was found to be useless after a short 
time. With reference to magneto-dynamos, which had been mentioned 
bv previous speakers, he agreed with them that it should be possible to 
produce а machine of this type suitable for car lighting that would be: 
more efficient than the self-excited type, and should have a fairly long life, 
judging from the performance of the modern ignition magneto, which was 
subject to a rapid frequency-de-magnetising action absent in the car- 
lighting magneto. The slipping clutch, which the author said was quite 
satisfactory, seemed to the speaker to be unmechanics), and unless 16 
was looked after would give trouble, owing to the rapid wear. He was of 
the opinion that the problem of regulation should come under the electrical 
rather than the mechanical mind, and he believed that the whole subject 
was one that large electrical manufacturers, at least in this country, had 
not gone into fully; but now that the motor-car was becoming so universal, 
some of the leading electrical firms might take up the matter, with the- 
result that a sound, simple and efficient car-lighting set would be produced, 
which would do away with batteries and other troublesome devices. 

Mr. R. G. PonTE did not agree that the battery system was unsuitable, 
inasmuch as the dvnamo had not been sufficiently tested on the heavier 
{уре of vehicle. Five years ago he had tried a dynamo and found that, 
owing to the excessive vibration to which it was subjected, the result was 
not satisfactorv. He therefore adopted the battery and installed them: 
in 100 of the London type "buses, which, in a period of five years, travelled 
over 10,000,000 miles. At present there were 150 'buses running in Lon- 
don with that system installed. He need hardly state that the batteries 
were properly looked after, one set being charged while the other set was 
in use, the discharged battery being taken off at night and a charged one 
put in ready for the next day's work. The batteries were of Tudor make 
and were admirably suited to the work. There were no battery break- 
downs, the biggest trouble being lamp renewals. "The points to be con- 
sidered in this class of work were ‘‘ foolproofness," weight, maintenance: 
and cost of installation. The cost of the battery system was about one- 
quarter that of the dynamo system. In the latter system “ foolproof- 
ness ” had not been seriously considered, weight was increased and the 
cost of maintenance was, he thought, quite as much ; but that remained 
to be seen. Не did not wish to convey the idea that he was averse to the: 
dynamo system, as in pleasure cars the system had worked admirably. 
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Mr. М. А. Е. L. MOHARRAM did nof think lighting and constant candle- 
power necessary, and considered that the varying speed of the car might 
he taken advantage of to supply illumination which varied as the speed. 
If constant illumination were required, he advocated mechanical coupling 
of the dvnamo to the gearbox in such а way that varying the gear also 
adjusted the dynamo speed to suit. He did not allow for fogs, which 
were not experienced in his own country. 

Mr. E. WILLIAMSON noticed that Mr. Morgan omitted all reference to 
the permanent magnet machine without any regulating field-winding, and 
he would like to hear his views on the capabilities of such machines and 
whether the natural disabilities were sufficiently serious to render them 
inefficient and unserviceable. It was recognised that the output must 
varv considerably with varying speeds. Could this objection be suffi- 
ciently overcome by the use of extra large accumulators or other simple 
means ? 

Mr. J. D. MonaaN, in reply, said that the suggestion to substitute the 
terms '' torque-limiting " and ‘‘ speed-limiting " for '' constant torque ” 
and ‘‘ constant speed ” devices was good and had been previously con- 
sidered by the author ; but he had decided that it was preferable to em- 
ploy terms which, though slightly inaccurate or not very clear, were in 
current use. Regarding permanent-magnet machines it was very hard to 
obtain any reliable information, and he had not succeeded in obtaining 
anv machine for testing purposes. It appeared to be generally accepted 
that magnetos were subject to rapid weakening of the field. and, conse- 
quently, a machine which when new was constructed to give a certain 
output at a certain speed would be found to be unable to maintain the 
output after а short period of use on the road. 1t might be argued that 
this was not experienced with magnetos for ignition purposes, but it must 
be pointed out that in these machines the maintenance of a constant out- 
put was not of serious importance if sufficient energy to produce a spark 
could be obtained, and the field could be weakened considerably. without 
serious result. A slight weakening of the field of a magneto for lighting 

purposes would probably render it quite useless. It was admitted, how- 
ever, that magnetos provided a verv attractive alternative, and if it was 
found that they were not subject to deterioration they would be very 
useful for car-lighting purposes, especially when а speed controlling-switch 
was used. Mr. Murphy’s suggestion that clectrically excited machines 
had a full-load efficiency of not more than 35 per cent. was inaceurate, 
With reference to Dr. Smith's suggestion. that a small auxiliary set driven 
from an independent engine might be used for motor-car lighting had 
already been considered by more than one well-known engineer, and it 
was felt by several who had given attention to the subject that eventually 
the dynamo might probably be driven by a small separate engine. Mr. 
Moharram's suggestion that a constant brightness of the lamps was not 
necessary was by no means new, for it had been more than once advocated 
as a virtue that the lamps increased in brightness with the speed by makers 
who had tried to make a properly regulated system and failed. A little 
experience of motoring at night, however, was suflicient to convince 
anvone that uniform brightness of the lamps was essential. A moment's 
retlection would show the impracticability of trying to get constant speed 
of a dynamo by any connection with the ordinary change-speed gearbox. 
Replying to Mr. Williamson's question as to whether the output from а 
permanent-magnet machine not fitted with any regulating devices could 
be maintained sufficiently constant by the use of an extra large accumu- 
lator, the author had not tried this with permanent-magnet machines but 
he had tried it on a machine excited from a battery and having an extra 
large accumulator arranged in parallel with the lighting circuit. It was 
found that some degree of regulation could be obtained in this way, but it 
was not sufficiently good for practical purposes. 


REPORT ON THE MOSSLEY TRAMWAY ACCIDENT. 


We give below the substance of the Report of Lieut.-Colonel 


von Donop to the Board of Trade on the disastrous accident | 
Which occurred on October 20 last on the Stalybridge, Hyde, | 


Mossley and Dukinfield Tramways. It will be remembered that 
while a tramcar was descending Stamford-road, Mossley, the 
driver lost control of it, and it ran away on a falling gradient 
for a distance of about half a mile ; by the time that it arrived 
at the bottom of the hill it had attained a very high rate of 
speed, and on reaching the commencement of a left-hand curve, | 
which carries the tramlines over the London and North-Western 
Railway, it ran off the rails and, breaking through а wall and 
gateway, ran on to the embankment, from which it fell over 
on to the railway, fouling both up and down lines. Of the 
14 passengers riding in the car at the time, four were killed 
instantaneously, and the conductor of the car and one | 
other passenger died shortly afterwards. The driver was | 


not in a fit condition to give evidence till eight weeks after 


the accident. 

The car was a four-wheeled, single truck, single-decked car, fitted with 
* hand brake working one cast-iron block on each of the four steel-tyred 
wheels, and with the Westinghouse magnetic brake which by one action 
applied a track brake on each rail and at the same time worked the brake 


blocks on the wheels, also acting similarly to the ordinary rheostatic brake 
in causing retardation of the motors. 

The gradients in Stamford-road are all falling ones, as follows :— 

l in 21:5 Юг 44 yards 1 іп 18:1 for 396 yards 
l in 16:1 for 198 ., 1 in 15:8 for 242 . 

It was on the last-named gradient that the car was running when it left 
the rails, the curvature at the point of derailment being of about 150 ft. 
radius. Speed when running down Stamford-road is restricted to 6 miles 
an hour, and there are two Board of Trade compulsory stopping places in 
it. The rails were in fairly good order, and with the exception of their 
being in & somewhat slippery condition there was nothing about them 
which contributed in any way to cause this aecident. 

After detailing the evidence as to what occurred previous to the fatal 
journey, the report goes on to give the motorman's (Houchin) account 
of what happened from the time when at the junction of Stamford-road 
and Stamford-street he stopped the car by means of the hand brake, at 
once applying the magnetic brake at the fourth notch. | 

On receiving the bell signal from the conductor to start, he released his 
hand brake and the car at once started forward without power being 
applied at all; the controller handle was at this time on the fourth brake 
notch, so he thought that after the car had moved forward a yard or so 
the magnetic brake would come into action; when, however, the саг had 
moved two or three yards he found that the brake was not acting. and 
from the noise mode by the wheels, and from the speed at which the car 
started, he formed the conclusion that the wheels were skidding ; he at 
once applied sand and moved the controller handle up and down amongst 
the various brake notches, but without any effect at any of them. The 
speed was meanwhile increasing. and by the time that the car reached the 
entrance to the depot (190 yds. from the junction with Stamford-street) 
it was so great that he thought the car would not get round the curve 1n 
safety. At this point he tried applying the hand brake, but its apph- 
cation seemed only to make the саг go faster; and he also at this time 
made signs to the conductor to see whether the hand brake was released 
at the rear end of the car. (It is evident therefore that Houchin had at 
that time a doubt in his mind whether the hand brake had ever been 
released at that end.) The саг ran round the curve without leaving the 
rails, but. whilst doing so the lights went out, showing that the trolley 
had left the wire. Houchin continued applying and releasing both brakes, 
but neither appeared to have any effect. On reaching the second loop 
he thinks that his car was derailed on running through it, but that it 
subsequently re-railed itself. At this time also he tried short circuiting 
his motors, but that also had no effect. From this second loop down to 
the bottom of the hill the line is perfectly straight fora distance of about 
400 yards, and throughout this length Houchin continued applying and 
releasing his brakes and sanding the rails, but with no effect. The саг 
consequently attained to a very high rate of speed by the time that it 
reached the bottom of the hill, and its derailment at the commencement 
of the curve was practically inevitable. Houchin remembers the car 
reaching the bottom of the hill, but after that he remembers nothing 
more. Не is strongly of opinion that bis wheels were skidding the whole 
way down the hill, though he admits that he bases that opinion mainly on 
the fact that the magnetic brake did not act. None of the passengers or 
eye-witnesses can give any evidence as to whether the wheels were skidding 
or not. 

The car had been purchased in 1904 and in August, 1911, underwent a 
thorough overhaul, as far as its brake equipment was concerned, being 
made into a brand new car, though it was not titted with new controllers. 
It was then taken into use again, and had been regularly at work up to 
October 20. Оп September 21 it had been fitted with new brake blocks, 
and these were in thoroughly serviceable order at the time of the accident. 
On the previous day, viz., October 19, the car had been at work under the 
charge of three different drivers, all of whom were perfectly satisfied 
with the operation of the brakes. Previous to the accident Houchin had 
twice applied the magnetic brake and found it working. It may also be 
noted that the Inspector considers both the motorman and conductoron 
the fatal journey were thoroughly qualified to carry out their duties. 

The car was examined after the accident, but owing to its wrecked 
condition, there were several important details on which it was not pos- 
sible to obtain any reliable information. The wheels, however, were not 
much injured. and, though these have been examined most critically, not 
the slightest trace of Hats can be found on them. From this, therefore, 
it would appear that the wheels were revolving whilst the car was running 


` down the hill. The hand brake, magnetic brake fittings and controllers 


were too much damaged for any test to be made of their condition. 

The Inspector in summing up states that there is no doubt that the 
accident was due to the driver Houchin losing control of his car im- 
mediately after starting down the hill and never gaining control over it 
again. ТЫ? loss of control may have been duc either to mismanagement 


; ; 
on the part of the driver or to some defect in the controlling mechanism 


of the саг. On both these points the evidence available is unfortunately 
very limited. 

According to his own evidence, Houchin carried out the instructions 
for starting a car from rest down an incline quite correctly ; it must be 
remembered, however, that Houchin had been unconscious for five days 
after the accident, and that on account of his injuries his evidence could 
not be taken until eight weeks subsequent to it. Under these conditions 
it is very unlikely that he can remember accurately all the details of his 
action; without therefore in any way questioning his good faith, his 
evidence cannot be regarded as absolutely reliable, and it must be recog- 
nised that his loss of control may possibly have been due to some mis- 
management or error of judgment. 

As regards the action of the magnetic brake, though it is doubtful 
whether this brake had been effectively tested on the morning of the 20th, 


756. 


it had certainly been in good working order up til] 11 p.m. on the previous 
day. After the accident the leads and connections were tested as far as 
was practicable, and all that was tested was found correct. The fact 
of there being no trace of any flats on the wheels proves almost con- 
clusively that they were revolving whilst the саг was running away ; 
under these circumstances current should have been ge nerated which 
would have brought both the magnetic brake and the rheostatic brake 
into action. И Houchin's evidence is correct both these brakes abso- 
lutely failed to act. and the question arises whether from any cause the 
motors, though revolving, were not generating current. Lhe accident 
which occurred at Bournemouth in 1908 was in many respects very 
similar to this one, and in both cases the controllers were practically 
of a similar type. After the accident at Bournemouth an examination 
of the controllers revealed the fact that owing to the reversing barrel 
of the controllerat the conductor'send of the car having heen in the wrong 
position, the armatures of the motors were short cire "uited when the car 
was being driven from the other end ; consequently no current was 
generated by the revolution of the motors and neither brake was actuated. 
There is no doubt that a similar defect may have existed in this case also, 
and must therefore be regarded as а very possible cause of this accident. 

As it was about 120 yds. from where the car started before Houchin 
applied the hand brake. by that time the car would have undoubtedly 
acquired a very high rate of speed. and the evidence shows conclusiv ely 
that that was the case. Under those conditions the hand brake wonld be 
incapable of stopping the forward motion of the car; all it could do would 
be to stop the revolution of the wheels and cause them to skid, and it was 
doubtless this skidding which made Houchin think that the speed of the 
car was increased. There is no reason for thinking that there was any 
defect in the hand brake, and had Houchin made use of it before the car 
gained such a high rate of speed, he would probably have regained control 
over it. 

The Inspector also gives his reasons for believing that it is unlikely 
that the hand brakes were still applied at the rear end of the car when it 
finally started down the incline. His conclusion is that a defect in the 
controller is the most probable cause of the accident. as it accounts for 
what occurred. more fully than any other explanation, but it cannot be 
conclusively proved that such a defect did exist. 

The Stalybridge Joint Board, with a view of preventing a recurrence 
of this accident, are arranging to fit all the cars which are used on their 
hilly routes with the Hudderstield form of mechanical slipper brake : 
the action of this brake is entirely independent of the rotation of the wheels 
of the car, and it can be applied before a car commences to descend a 
steep gradient. They are also arranging to close the Mossley Car Shed 
and to stable all their cars at night at Stalybridge, which will ensure 
that drivers will always obtain some suitable inclines on which to test 
their brakes before reaching any severe gradients. Both these alterations 
should, Colonel von Donop considers, tend to safety. 

Two other points in his opinion eall for notice :— 

(1) It appears that. tramway authorities do not always sufficiently 
recognise the possibility of the existence of a defect or a faulty connection 
in the interior of a controller; such defects do undoubtedly at times exist 
and very careful examination and supervision of controllers by skilled 
mechanics is therefore called for. 

(2) The officials of the Stalybridge Joint Board state that it js not 
customary on their lines to use the magnetic brake for ordinary stops, 
but to reserve it for emergency stops and for descending steep gradients. 
It has been previously pointed out in Board of Trade reports that under 
these circumstances there will always be a risk that drivers, owing to 
want of practice. willapply this brake wrongly, or that some defect in it 
will not be detected until из use is urgently needed. Drivers should, he 
considers, be instructed to use habitually their most. powerful brake, 
and not to treat it as one to be only used in anemergency. 


ELECTRIC POTENTIAL IN ALTERNATING MAGNETIC 
FIELDS. 


BY C. F. JENKIN. 


Summary.—The author discusses the meaning of the term * Potenti 1 
Difference " in alternate-current circuits and the difficulty of measuring 
this quantity by means of a voltmeter on alternate-current railway dir- 
cuits, such as the earth return. Numerical] values are given for certain 

eases and for different: positions of the voltmeter. 1n conclusion, the 
author refers to the pressures that may result in electrolysis, shocks and 
leakage on railways. 


The meaning of potential in direct-current circuits is familiar 
to all engineers and the utility of such conceptions as equi- 
potential “surfaces, differences of potential, potential gradients 
and so on, need not be pointed out. Most engineers use the 
expression difference of potential as practically equivalent to 
the expression electromotive force. The same terms are 
commonly used in alternating-current circuits. It is, of 
course, understood that the quantities are alternating, but such 
expressions ав equipotential surfaces, differences of potential, 
potential gradients, &c., are used to refer to maximum values 


or to у МУ values just as Е.М.Е. and current refer to maximum 
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or to 4/MS values; and, as before, difference of potential is often 
used as equivalent to electromotive force. The object of the 
present Paper is to investigate how far this practice is correct. 
It will be shown that in alternating-cuirent circuits the E.M.F. 
and the difference of potential have. in general, different values, 
and that failure to recognise this may give rise to considerable 
confusion in discussing ‘such problems as the drop of volts in 
the rails used for the return circuits 1n single-phase railways. 

The author’s object is not to propound any new theory, but 
to explain the theory of potential in alternating-current circuits 
which is virtually contained in the 2nd Vol. of Clerk Maxwell’s 
“ Electricity and Magnetism.” The potential function intro- 
duced in this paragraph by Clerk Maxwell has been generally 

regarded as somewhat obscure. It 1з not defined, and is only 
used by Maxwell for two problems, but for neither of these is it 
necessary, and О. Heaviside, who was such a stout upholder 
of most of Maxwell’s theory, strongly objected to its use. It 
might, therefore, appear to be of doubtful advantage to revive 
this function, but investigation has shown that it corresponds 
to the function which engineers have used, sometimes correctly 
and sometimes incorrectly, in connection with alternating- 
current circuits. As the function is already in use it appears 
to be worth while to investigate its properties so that it may be 
used correctly. 

Potential 18 defined quite generally by Clerk Maxwell on 
p. 14, Vol. I., but we may confine our attention to electric 
potential. Clerk Maxwell shows that for certain distributions 
of electric force in an electric field there will be a potential 
function, which he denotes by y. This function for any point 
in the field 1s à scaler function of the position of the point. 


dy 
Its most important properties are that ds ‚ its rate of change in 


any direction s, is equal to the electric force in that direction 
and that у, —уу 1s the E.M.F. from P to Q. Clerk Maxwell 
shows that the condition for the existence of such a potential 
function may be expressed by saying that y,— y, must be the 
same for all paths between P and @. Another way of expressing 
the condition for the existence of a potential function is by 
saving that the curl of the electric force must be zero еуегу- 
where in the field. This means that if we draw an elementary 
circuit anywhere in the field, the E.M.F. round it must be nil. 
Both of these conditions are obviously fulfilled in a dircct- 
current system. На little loop of wire is placed anywhere,there 
is по Е.М.Е. round it—no current will flow ìn it, ùe., curl E —0. 
Or again, the E. M.F. between any two points ìs the same bv 
whatever path the voltmeter leads are carried. In direct- 
current circuits there 1s therefore a potential function, and the 
E.M.F. between any two points is the difference between the 
potentials at those two points. 

If the same tests are now applied to an alternating-current 
system it will be found that the conditions are not fulfilled. 
A loop of wire placed anywhere (except in special positions) 
will have an E.M.F. induced round it, and a current will flow 
in it, so that Curl Е is not zero. Also the E.M.F. between two 
points depends on the position of the voltmeter leads: there 
are E.M.F.s induced in the leads which alter the voltmeter 
readings, so that the E.M.F. is different by different paths. 
There is, therefore, no potential function as defined in Clerk 
Maxwell's preliminary chapter, and we may say more gene- 
rally that there is no function from which the E.M.F. between 
two points can be derived by taking the difference between 
its values at the two points, a fact which indeed may be con- 
sidered as self-evident and not needing any reference to Clerk 
Maxwell to prove it. А little consideration will show, however, 
that in many circumstances the differences of E.M.F. due 
to the different positions of the voltmeter leads are very small 
compared with the total E.M.F.s measured. For instance, 
the Е.М.Е. between the terminals of a dynamo is practically 
the same for all positions of the voltmeter leads, and any slight 
difference may be conveniently referred to “ stray fields." 
In such а case we may, without appreciable error, speak of the 
difference of pote ntial at the terminals as equal to the E.M.F. 
of the dynamo. In other circumstances, for example, in trans- 
mission circuits, the reverse conditions hold, and the E.M.F. 
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If this is applied to any complete circuit the last ferm vanishes, 

but if it 1s applied to any part of a circuit, say PQ we yet 
~ dN | 

aN Pose dt tT V0 Ya o7 0) 

where E is the rate at which lines cut the part PQ of the 


№ includes the lines due to self-induction and mutual 


measured depends mainly on the position of the voltmeter 
leads. In such cases no value, even approximate, can be given 
to the difference of potential as defined above, and it becomes 
of importance to ascertain whether the term has any meaning. 

In Vol. II. Clerk Maxwell introduces potential again, but 
it is no longer a function which gives the E.M.F. between two 
points, it is the “ electric potential according to a certain defi- 
nition " in Clerk Maxwell's words, but unfortunately, по defini- 
tionisgiven. This alternating-current potential, which is given 
the same symbol y, is introduced in the following equations.* 
(Electricity and Magnetism, p. 222.) 


с dr Чу dz , 
B= (Рича +В) ets зы ДО) 


circuit. 


induction. 
We-Yy is the difference of potential between Р and Q. 


Substituting for E its value Вх, where В is the resistance of 


the part PQ of the circuit and 7 is the current in it, we get 
dN o 
‚ (n) 


о yy Ep—Ri— PE 
This may be put into words :—The difference of potential 
between Q and P is equal to the dynamo E.M.F. minus the 
resistance drop in PQ, minus the E.M.F. due to self and mutual 
mduction. This equation enables us to ascertain the meaning 
of difference of potential m the sense in which Clerk Maxwell 


az 


dy „dz dF dy 
where Fe, ^ d Y: 


and two similar expressions for Q and R. . (B) 

These equations give the E.M.F., E, in a circuit moving in а 
varying field. Clerk Maxwell shows that the first two terms 
in each equation give the E.M.F. due to the motion of the 
circuit ; the third term gives the E.M.F. due to the variation of 
the field ; while the fourth term gives the E.M.F. due to the 
potential gradient. The E.M.F., E., means in this case simply 
Ri, where В 18 the resistance of the part of the circuit included 
in the integration and 7 is the current in it. (Instantaneous 


uses It. 
| Example 1.—Fig. 1 represents a circular circuit of wire made 


up of two parts of equal length PAQ and QBP having resist- 
ances В, and R,. 

Let this circuit be in а magnetic field perpendicular to its 
plane, and let it enclose at any Instant N lines. N is supposed 


value.) 
In order to arrive at the meaning of the potential y we must 


interpret the above equations. This may be done by writing P 
them in forms in which the meanings to be attached to the 
different terms are more easily grasped. Clerk Maxwell gives 
the alternative Vector equations :— 5 
E-V65-A-v"v. 
in which YE is the vector E. M.F. | 
VGB is the vector product of the induction $ and the Q 
Fig, 1. 


velocity of motion @. 

Я is the time variation of the vector potential. 

V is the operator Nabla.f 

№ is the potential. 

In this form we sce the three components of (B, the first due 
to the motion, the second due to the change of magnetic flux 
and the last to the potential gradient. 

The equations may, however, be put in much simpler forins 
by making them less general and using the notation commonlv 
used in electrical engineering. It 18 not necessary for our 
present purpose to consider moving circuits, except in so far 
аз dynamos come under that heading ; we shall therefore simply 
use the sympol ED to represent the E.M.F. due to a dynamo in 
the circuit, and can then omit the first two terms in each equa- 

A] f 
tion (B). Maxwell shows that the next three terms E Е 


and E are the components of the vector A, where A is the 


Fic. 3. 


to vary so that the number of lines cutting the circuit per 
centimetre is the same all round. E,,=0, 
Applying equation (iii.) to the semicircle PAQ we get 
. ‚ам 
ра Vp Ки. se e n (и) 


Applying equation (iii.) to the other semicircle QBP we get 
. „АХ 
y. yu Rii e ' o © è œ% (b, 


| . dN 
In Fig. 2 the values of y, — уу, Ré and "E plotted on a 


electro-kinetie momentum. The quantity А is more clearly 
defined as the rate at which lines of force cut the circuit per 
centimetre. If N be the total number of lines enclosed by the 
circuit, dN/dt is the rate at which the lines cut the whole circuit 
and dA/dt is the rate at which they cut a unit length of the 


circuit, so that N 


base line representing the circumference of the circle developed. 
The upper line shows the uniform E.M.F. due to the cutting 
The dotted line the difference of potential, the 


of the lines, 
If R,=R, the PD is zero all 


lower line the resistance drop. 


round. | 
In all the above equations the symbols refer to instantaneous 


values of the functions, and no limitations have been placed on 

the way in which the quantities vary. It will now be convenient 

to limit the discussion to sine wave E.M.F.s and currents. 

Equation (ii.) may then be written, using the ordinary vector 
symbols, in the form :— | 

yo—ypy-E,—RI,—-XI—YI, . . . (v) 

Vq— Ve is the Ms potential difference between Q and P 


Again the last three terms 0 в к, are the com- 
dx dy dz 


d ; | Же 
pouents of - + ‚ the potential gradient, so equation (5) for 


stationary circuits may be written 
р 4 ү 
; E= — $— + ds. 
Ey— | Ad ds 
тл оз мел ы he as 
* The authoris indebted to Prof. А. E. Н. Love forcalling his attention 
to these equations, and for much assistance in the interpretation of them. 


T Vide Electricity and Magnetism. р. 15. 


(a vector). T 
E, is the \/МЗ dynamo E.M.F. (a vector). 


R is the resistance of PQ. 
I, is the 4/MS current (a vector). 
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YI, is the E.M.F. due to mutual inductance from another 
circuit carrying a current I, This term is intended to 


represent the effect of all external circuits, which are supposed 


to have the same periodicity, for simplicity. 

X is the reactance of РО 22 ^. L, where L is the inductance 
of the portion PQ of the circuit. L may be defined as the 
number of lines cutting PQ when I, changes by one ampere it 
therefore includes the effect of mutual inductance due to the 
rest of the circuit. 

Y —2z ^ M, where М is the mutual inductance between PQ 
and the circuit carrying I,. 

Equation (iv.) may be written 

V.a—yp-E$Y?-IZ—LY . 
where Z is the impedance of the portion PQ of the circuit. 

Equation (v.) may be expressed in words :—The difference 
of potential between Q and P is equal to the dynamo E.M.F. 
minus the impedance E.M.F. minus the mutual induction 
E.M.F. Ifthere is no dynamo in the circuit between P and Q 
and no second circuit, then the difference of potential is simply 
equal to minus the impedance E.M.F. 


(v) 


Erample 2.—Let PQ be a straight length of a wire carrying ; 


a current I, the rest of the circuit being so far off as to have no 
effect. Here Ey —0 and Y =0 and by equation (v.) 
ро We = — Iz. 
The value of Z may be calculated as follows :— 
22 = К? + L2(27 4 )?. 
L for a straight wire may be calculated by Maxwell's formula, 


214, 2l 3 ; 
L= (91 log, i : henries 


where | — length of wire in centimetres 


r — radius of wire 1n centimetres. 


If the return circuit ST is parallel and close to PQ, say at а 
distance d centimetres from it, as in Fig. 3, the expression for 
the difference of potential is unaltered, viz.—12, but the value 
of Z is changed owing to the change in the value of the 
inductance. Calling the new value of the inductance L, we 
have L;=L—M where М is given by Maxwell’s formula, 

ATA cu 
ше i. 

Let РО be one km. of copper trolley wire of 10 mm. diameter. 

Неге r=0-5, 1=10°, В —0-208 ohm. 

L—0-00212 by Maxwell’s formula for 25 periods. 

Z = 0:433. 

If a current of 100 amperes flows in the wire yy — уь 48:3 
volts. 

If 5T be a rail, at a distance of 5 metres from the trolley wire 

. 41—500, 


22 1) henries. 


and M =0-000998 by Max well's formula. 
L, =L—M=0-00242 — 0-000998 =0-00142. 
Z=0-305, 
and ° yy y—y,=30-5 volts for 100 amperes. 


The values found in equations (iv.) and (v.), which have 
been directly derived from Clerk Maxwell, correspond with 
those usually assigned by Engineers to the expression difference 
of potential, it will therefore be useful to investigate the mean- 
ing of the function further and particularly to compare it with 
Е.М.Е. | 

The difference of potential between any two points P апа Ө 
is the same by all paths connecting Р and Q. This follows at 
once from the essential property of potential, 7.c., that the 
difference of potential round a circuit must always vanish. 
In mathematical language ү is a scalar function of the position 
of the point.* | 

Example.—Referring to the example (Fig. 1) we see that 
the two values (a) and (b) are equal, since (R,+R,) + 
—dN[dt. Looking at the plotted value of the P.D. it is 
obvious that for any point on the circle the difference of poten- 
tial compared with P is the same which ever way round it is 
reckoned. 

(To be concluded.) 


————————— — —— ———— M —— — 
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a Electricity and Magnetism,” p. 14, . 


STREET LIGHTING IN WATFORD. 


There are a few isolated instances of electricity undertakings 
in which the initial installation included the whole of the street 
lighting. It would seem in such cases as if, at the approach of 
electric lighting, gas beat a precipitate retreat, being content to 
hide its ight under the bushel of shop and house hghting until 
such time as it was ousted by electricity. Watford is one of 
those moderate-sized towns which enjoys the distinction of 
having lighted its streets by electricity since the Urban Dis- 
trict Council established a supply undertaking—that is 13 years 
ago. Previous to this period batswing burners were used in 
the gas lanterns for the street lighting. These were replaced 
by carbon filament lamps and arc lamps, and a marked 
improvement in the illummation was the result. The 
success of the metal lamp for street lighting has been sub- 
sequently demonstrated in the district by the conversion of the 
lanterns for a pair of carbon lamps to a single metal lamp, and 
in some cases a pair. Before describing this conversion in 
some detail we may refer to the system in use in the district. 
The main generators are single-phase machines producing 
energy at 2,200 volts. This is supplied to pavement sub- 
stations at different points in the town and transformed to 200 
volts for distribution. For some reason, which nowadays would 
be inexplicable, the street lighting mains were originally laid 


Ison) 


(работа. 
Fic. 1. Fic. 2. 


The right-hand view is taken a little to the side, and the lamp, therefore, appears 
slizh'ly out of line with the гей 2с'ог. 


separate from the ordinary distributors and supplied by inde- 
pendent transformers. А pressure of 400 volts was selected 
as being most suitable for the supply of the whole area. This 
voltage fixed the lighting units per lantern at two 200-volt 
lamps in series. At corners two 32 c.p. lamps were used per 
lantern and in other places two 16 c.p. 

All these carbon lamps were supported on a stem fixed in at 
the top of the post, а splayed bracket being used to carry the 
two lampholders (Fig. 1). Above the lamps, which were pip. 
upwards, was a reflector of the Reason tvpe which threw 
the light in each direction parallel to the side walk. 

In the conversion to metal lamps these same fittings and 
reflectors were at first used. It was, however, found that the 
support for metal lamps was too rigid and breakages occurred. 
The position of the lamps in relation to the reflector was also not 
altogether satisfactory. Aftera number of experiments it was 
finally decided to place the lamp pip downwards and support 
it from a point above the reflector. This was carried out by 
the arrangement shown in Fig. 2. The original reflectors were 
used and a large hole cut at the centre to allow of the passage 
of the lamp. The holder is spring supp^rte4 on metal strips 


- = -= + c^ 
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which stretch across the top of the lantern and above the re- secondly, the steam expands in two or more turbines in series on 
separate shafts. Hence the turbine spindles can be made short with 


flector. The feed wires are lead covered and are brought up 
from the post through a hole in the centre of the lantern, then | ® large diameter, and a good blads height, and be economica! at. the 
turned sharply across the bottom of the glass and finally taken | Ped of revolution of an efficient propeller. я ч 
up т one of the corners to the holder. This makes a neat and Nen d sd К pn - шы эел E 
unobtrusive arrangement as will be scen by the illustration. fall in pressure in the fixed vanes only, but in the second im both 
In the selection of the лез of the metal lamps the engineer | fixed and moving vanes. The combined impulso end reaction 
has kept in view the provision of increased illumination rather | turbine is used where the conditions do not allow of good length for 
than the reduction in the amount of energy consumed. The | reaction blades at the high-pressure end, or where a short turbine 
smallest lamps are of 50 c.p. and the largest 100 c.p. Where | is necessary. 
the conversion to the single lamp is not yet completed two It is recognised that the reciprocating engine uses high pressure 
32 c.p. lamps are fitted in one lantern. steam more effectually and the turbine low-pressure steam. From 
The use of a single lamp per lantern has necessitated the this follows a combination of the two, the “ exhaust ` агле taking 
temporary connec tio of. the Strast lighting mais to the steam s about atmoshperic e in ылады 
dinary distributors at 200 volts. The transfer of the 400 volt | С. p eda. уа aab add Ru iU 
of у ; ; expanding from 150 Ibs. to etmospheric pressure is the вте 23 that 
posts to 200-volt is being gradually carried out. The lamps | from atmospheric pressure to 27 in. vacuum, if wiil easily be seen 
which are connected to the 400 volt mains are turned on | how valuable is the exhaust steam that often blows off into the air. 
and off from the station. The 200-volt posts are controlled Where the engine stops for two or three minutes the hezt is stored 
by time switches on the circuits in the sub-stations. in ал &ccumulator, from which the turbine drews its steem con- 
When the conversion has been completed the strect-lighting | tinuously. If the supply of low-pressure steam stops for long 
mains will be again connected to their independent supply | Periods it is better to usc а “ mixed pressure " turbine, which will 
and the original 400-volt transformers reta'ned in conjunction 


always keep running efficiently either on low-pressure steam ог, 
with new small balan^ing transformers, so enabling the circuits when that supply fails, on high-pressure steam admitted et the first 
to be supplied at 200-volts. 


row of blades. 
| It is worth noting thet а mixed pressure turbine is only a little less 
The whole of the work has involved a comparatively small i 
outlay as the existing fittings have been retained. The net 


economical than a plein high-pressure or exhaust turbine. There 
are many cases where © quentity of low-pressure steam is wented 

result is a great improvement in the lighting of the streets and | for heating ; in such a case a turbine should be used taking high- 

only a small increase, as compared with the carbon filament | pressure steam, and exhausting at the required back pressure, for 

lamps, in the annual cost of this section of the supply. the steam from the turbine is absolutely clean, and for a small extra 

Messrs. Drake & Gorham were the contractors for the con- | cost in fuel, power is available. When, however, power is wanted 

version, and Osram lamps have been used throughout. 

Our thanks аге due to Mr. Е. W. Purse, the electrical engineer 


and a comparatively smell smount of steam for heating. а “ re- 
ducing " turbine is used, working on high-pressure steam. but 
to the undertaking, for the information upon which the above 
article is based. 


exheusting at the required pressure such steam as is wanted for 
heating, the rest passing to the condenser as usual. 

The author next considers somo epplications of the turbine, 
referring p»rtieularlv to marine practice end the advantages as 
eompercd with reciproceting engines. Finally, he mentions a few 
things to watch when in cherge of turbine plent. The following 
points shou'd be observed :— 

Clogging of blade pssssges is not common, but it will upset tho 
balance of end pressure, and weer the thrust collars, end 2150 prevent 
the turbine giving full output. It may be due to a new boilor, or 
steam pipe, or chemicals used for water softening ; or, in an exhaust 
turbine to oil from the reciproceting engines. 

Governing valves want grinding from time to time. 

A careful watch must be kept on the lubricating oil to see that the 
water does not get into it—the water is the condensed steam esce ping 
from the glands and drawn into the bearings—the shaft bailes must 
be set to stop this as far as possible. | 

Balancing is necessary to make the turbine end whatever machine 
it is driving run smoothly. "The turbine itself and turbine blowers 
do not give much trouble this way; it is usually the dvnamo or 
alternator which requires weight added at the opposite sid^ to the 
bending of the sheft. In these high-speed electric generators tho 
heating is chiefly in the core, and though, of course, this host may 
affect tho insuletion, è machine that runs warm may not be over- 
loeded in the ordinsry senso of having too heavy a current in tho 
conductors. 

Flashing over at th» commutator from one set of brushes to tho 
next is avoided by making the dynemo with two poles only ; modern 
dynomos have carbon brushes. 

In generel, it will be found that engineers in cherge of turbine 
m*chinery 2re well satisfied with the results. | 


STEAM TURBINE MACHINERY.* 


BY A. A. W. WYNNE, М.А. 


In considering the princip!es on which steam turbines are designed, 
think for » moment of weter turbines. И is clear that for efficient 
working the velocities of venes ond water (or steam) ere closely 
connected ; moreover, steam hes с, much lower density than water, 
hence the velocities to be dea!t with are fer higher. Keeping these 
points in view when designing а turbine, the whole of the pressure 
fall сал be used in onc stage in a water turbine, but is split up in 
several stages in a ste»m turbine (the origina! de Laval excepted). 

For example, suppose a steam turbine with г number of rows of 
blades on a spindle of uniform diameter, then all the blades have the 
same velocity, but the steam is exp»nding, therefore to keep the 
sme ratio, velocity of blades/velocity of steam. the area through the 
blades must increase—t.e., the height of the blades must increase. 
In practice, the diameter of the turbine spindle is increased, the 
velocity of the bledes incressing eccordingly, апа both helping to 
reduce the blade height, still keeping the velocity ratio constant. 
Also by increasing tho blede oponings at the low pressure end the 
blede height is further reduced. 

Certain limiting factors in designing an efficient turbine follow : 
(1) If the spindle diameter is kept small, the height of the blades is 
such that the ratio (tip clearance)/(blade height) and consequent 
leakage is small, but the spindle is weak and liable to whip, and the 
velocity of the blades relative to the steam velocity is too low for 
the best efficiency. (2) Conversely, if the spindle diameter is large 
the leakage is greater, but the spindle is stiff. (3) If the speed of 
revolution is low, the high pressure bledes will be short, the clearance 
2tio and leakage large. (4) If the speed of revolution is high, tho 
area through the low pressure bledes cannot be made large enough, 
because of the stress in blades and spindle due to centrifugal force. 
(5) When turbines are driving alternators, except for the restriction 
of frequency, the speeds of revolution match well, but in continuous- 
current dynamos, whose output is restrictcd by good commutation, 
the speed is soon below the lower limit of the turbine, and hence for 
lerge outputs tandem dynamos ere used, each equal to half the output 
of the turbine. (6) When driving æ screw propeller, tho upper limit 
of speed is when cavitation is set up, and the power is wasted in 
making a vacuum at the back of the propeller blades. To avoid 
this—firstly, the propeller blades are made short and broad ; 


* Abstract of a Paper read before the Association of Engincers-in- 
Charge on Wednesday last. 


Large Load at Chicago.— According to the “ Electrical 
World," on Thursday, January 4, 1912, the load on the 
Chicago Commonwealth Edison Co.'s stations reached the 
figure of 201,630 kw. This is the largest load in the history 
of the Company, and is of especial interest because it marks 
the passing of the 200,000 kw. mark, which has been looked 
forward to for some time. It reveals the remarkable expansion 
of the Company's business to recall that only three years ago 
the Company passed the 100,000 kw. mark, while it is only 
10 years ago that it passed the 20,000 kw. mark. It is pro- 
bable, our contemporary remarks, that the Commonwealth 
Edison Co. has reached the largest maximum output and also 
the largest kilowatt-hour output of any electric supply 


system in the world. | 
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Two Linea). 


ELECTRICITY SUPPLY TABLES AND DATA. 


The first of the valuable series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings of 
the United Kingdom for Lighting, Power and Traction was published 
(gratis) with the issue of “The Electrician" for January 5. This 
Supplement (Table IIL) dealt with Electric Power Companies. 
Tables IV., V. and VI., dealing with Electric Tramway and Railway 
Undertakings of the United Kingdom, were published (gratis) with 
our issue for January 12. Table I., Electricity Undertakings with 
no Tramway Load was issued (gratis) with our issue for 
January 26; Table Ia., Electricity Undertakings taking Supp 
“їп Bulk," and Table II., Electricity Undertakings with bot 
Lighting and Traction Load, were published (gratis) with our 
issue for February 2. With the issue of “The Electrician °° for 
February 9 a complete Alphabetical Index to Tables I. to VI. 
was published (gratis); and with the present issue the series is 
completed by the publication of Tables VII. and VIII., dealing with 
Electricity Supply Works, Tramways and Railways in the Colonies 
and some places abroad. 


— 


STATE AND MUNICIPAL CONTROL. 


In our last few issues we have given an account of the 


Ontario Electric Transmission system, which is interesting 
from several points of view. Apart from details of construc- 
поп. we have the fact that the high pressure of 110,000 volts 
has been used, and, although we need not look upon this as 
extraordinary at the present day, the length of 281 miles, 
over which tho transmission line at this pressure extends, 
Oa refercace to our pages 
our readers will see the wav in which this scheme has been 
handle4. 


renders the undertaking unique. 


Apart, however, from these technical points the under- 
taking is of more than usual interest by reason of the fact 
that it has been carried through by the Hydro-Electric 
Power Commission of the Province of Ontario, appointed 
for this purpose by the Government. This Commission was 
the outcome of a cojference which co. sidered how the 
municipalities of Ontario could best take advantage of the 
water-power available at Niagara Falls. A Commission was 
appointed, and came to the conclusion that the transmission 
of electrical energy from Niagara was quite practicable, and 
that the power could be sold at a lower rate than was then 
available. Subsequently the Commission was empowered 
by the Government to deal with the municipalities on the 
one hand and with the Niagara power companies oi; the 
other. The method that was followed was for the initial cost 
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‘of the transmission line to be advanced bv the Province of 
Bonds have been issued which are repayable Бу 


Ontario. 
the municipalities at the end of 30 years, by which time that 


part of the system serving any province becomes the pro- 
The municipalities рау interest at 


the rate of 4 per cent. upon their proportion of the money 
expended by the Commission on capital account, also their 


perty of that province. 


proportionate part of the cost of the line and stations, by 
forming a sinking fund for the repavment of tlie bonds. 
They agree to take power to a more or less definite extent, 
while the Commission, on the other hand, instead of building 
a generating station, agree to take a definite amount of 
power from the Ontario Power Со. If the power required 


goes above a certain figure the Conimission are free to take 


power from other companies, or in the open market. The 


power is delivered by the Commission to the municipal 
boundaries, and is thence distributed by each municipality. 
The price at which power is received by the Commission 15 
at the rate of $074 (with a possible reduction to 89) per horse- 
power per annum, and they sell power to the municipali’ ies 
at rates varying from $18 upwards per horse-power- 
vear, according to the demand. 

This scheme appears to be an excellent example of the 
State assisting mdustrv. [n this country there can be no 
exact parallel, because water-power is so limited, and such 
schemes аге more applicable to watcr-power than to any 
other resources. We might, perhaps, regard coal as being 
a corresponding national resource, but it would be difficult 
to carry out any scheme on equivalent lines. Nevertheless, 
the State and the municipalities might very well work for 
the common good in ways that would be more satisfactory 
than the running of municipal electricity works or the pur- 
chase of private undertakings and entering, more or less, into 


municipal trading. In many respects there is more reason 


for State action in America than in this country, because we 
in this country have very little fear from the operation of 
It isimprobable that any private corporation would 
in controlling what in 
There is no 


Trusts. 
be successful in the British Isles 
America are known as ^" publie utilities.” 
great difficulty in fairly safeguarding the publie in such cases, 
and, generally speaking, we think this has been well accom- 
plished ; the large gas companies afford a good example in 
support of this view. There is, in fact, no inherent advan- 
tage in state or municipal control, and there may often be 

disadvantage, for the simple reason that the various com- 
mittees controlling such undertakings do so rather as 
pastime than as a matter of business, and cannot, therefore, 
be expected to compte with keea business men. Moreover, 
frequent changes take place through elections, and, consc- 
quently, there is not always a continuity of policy. On the 
other hand, we cannot help thinking that there is a very 
distinct field for co-operation between the State or munici- 
palities and private enterprise. Private enterprise has a 
way of securing financial success, but is often hampered 
bv want of necessary capital. It is here that the State or 
municipality is at an advantage, and if the capital for 
approved undertakings could be provided by the State, or by 
the municipalities more directly concerned, on suitable 
terms, for the use of private enterprise, it would often be 


а considerable advantage to all concerned. 


(Copies of the nadermentioned worka can be had from THE ELECTRICIAN Offlc?s, post 
free, ou receipt of publisued price, adding 33. for books published under 23. Add 


10 per cent. for abroad or for foreign books.) 


et 


How to Manage a Suction-gas Producer. 
(London: Percival Marshall & Со.) Pp. vit + 90. 


This is another volume in the useful series of small handbooks 
which Mr. 'l'ookev has written on subjects connected with the 


т n 
Ву W."& Гөокгү. 
Is. net. | 


internal-combustion engine, and in this case it is for the user of | 


gas producers of the suction type. 
There are seven chapters, each dealing with some section of 


this tvpe of plant and its arrangement, or the principles on 
which it works. The chapters are subdivided into paragraphs, 
each of which contains some instruction to be followed in work- 
ing. some warning for the guldance of the user, or some state- 
ment of а principle of design. The book is, in short, an ex- 
tended instruction sheet containing much more information 
than it is practicable for the maker of a gas plant to include 
within the usual limits. It deals clearly and concisely with all 
the points of interest to the great majority of users and all the 
points which it is necessary to know in order to work a plant 


successfully and intelligently. 


The illustrations iud text ave clear. In future editions, 


| however, we would suggest that Fig. 1 might be made much 


clearer with advantage, and that ^ wire gauze” should be so 


called if only out of respect for the King’s English. 

From some experience in missionary work connected with the 
suction-gas producer we entirely agree with the remarks in the 
author's preface as to the rarity of an engine attendant who can 
absorb the information placed at his disposal by the maker of a 
plant during its installation and initial starting to work. In- 
stead, however, of buving a book when, later on, he gets into a 
fog. his master usually wires to the maker for assistance. This 
is one of the books which should prevent the fog forming and so 
save time, temper and money for all if they will only buy and 
read it, and it is surely cheap enough to find tts way into the 
hands of every user of a suction-gas plant. W. М. 
Heat and Steam. ByS.G. ии R.N. (London; 1911: Edward 


Arnold.) Pp. vi. +224. 43. 64. net 
In the preparation of this work tlie special engineering re- 


quirements of naval cadets have been kept consistently in view. 
The problems considered and the examples given have special 
reference to marine engineering. Students intending to follow 
marine engineering will find this book unusually interesting. 
The method adopted in the presentation of fundamental prin- 
ciples meets with success, and the chain of reasoning is con- 
tinuous. The spaced examples at the end of each chapter, in 
which the half-sentence-half-blank-space system 1s introduced, 
suggest to the student methods of solving examples without at 
the same time relieving him entirely of personal effort and 


thought. Good results should be obtained bv this rather 


unusual system. 
In view of the increasing use of steam turbines for ship pro- 


pulsion in the navy, work on the flow of steam receives consider- 
able attention. The diesrammatie shetches of the different 
types of steam turbines in use illustrate clearly the principles 
upon which each design is based, as well as bringing forward 
some of the problems peculiar to each design. The chapter 
dealing with ship propulsion and coal consumption prepares the 
way for questions anent the speed of turbines and the combina- 
tion of reciprocating engines with turbines. 

Although no mention is made of the appliances necessary for 
the production and supply of steam, there is a section dealing 
with boiler feed-water and the preservation of boilers. The 
objections to different impurities and the effect of the impuri- 
ties on the heating surfaces are mentioned before giving tests 
for ascertaining their presence. Evaporators and “condensers 
are necessarily - broughi to notice, but they receive very brief 


consideration. 
In what might be reasonably termed the reciprocating engine 


-portion of the book there is an unusually neat and effective dia- 


gram showing the magnitude and position of the heat losses 
between the boiler furnace and the propeller. There is the usual 
section on slide valves—in this instance a rather short section 
—and also one on indicators and indicator diagrams, А. C. 
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Whittakers Electrical Engineers’ Pocket Book. Edited by 
KENELM EpnGcuMBE. Third Edition. (London: Whittaker & Co.) 


Pp. 598. ба, net. 

This pocket book is worthy of mention for its difference from 
others of a similar name. It does not simply give masses of 
undigested material and details all higgledy-piggledy, but 
aims, instead, at providing a collection of carefully collated 
synopses in which the available information on any one subject 
is brought up to date. It must, therefore, be examined from 
this point of view. 

In the main it may be said to fulfil its object. Each section 
has been re-written, since the last edition by an expert fully 
qualified to deal with his subject. The information given is 
good, and the common fault of such works of trying to make 
the book too self-contained is not made, frequent references 
being given to specialised articles and books. Even so, such 
a book is not likely to be perfect, and we shall confine ourselves 
to pointing out some improvements which, in our opinion, 
might be made in future editions. 

In the first place the editor has not in all cases thoroughly 
solved the problem of what to leave out. Old information is 
included at the expense of more current details. This is 
especially the case with the bibliography, which is distinctly 
ancient in places and varies strangely т amount in accordance, 
we suppose, with the taste and fancy of the individual author. 
In the street-lighting section, for instance, no reference appears 
to important recent developments in this direction. The in- 
formation regarding metal filament lamps and the development 
of the Edison accumulator is likely to be misleading to anyone 
not a regular reader of the technical Press. There are also 
one or two cases where the statements are not quite up to date 
owing to insufficient editing. For instance, on p. 360 reference 
is made to a new type of rotary converter which “ Bragstad 
and La Cour have recently patented." Here the footnote is 
the betrayer, for according to this the event happened seven 
years ago. 

There are one or two misprints: ‘ bongie” appears twice 
instead of ** bougie," оп р. 42; “Chatwin” should be “ Chat- 
wood” on p. 64; ~ Vease hiedner " appears for ** Verschiedner ? 
on p. 207, and * maschinea ” for ** Maschinen " on p. 416. 

Again, although the general get-up of the book 1s good, and 
it is both well printed and bound. the illustrations are apparently 
the work of a person unaccustomed to preparing drawings for 
the Press, Some of them have been too lightly drawn, with 
the result that the lines appear broken when they are meant 
to be continuous, while in others they are so thick as to be no 
longer clear. The illustration on p. 812 is a case in point. 

In spite of these shortcomings, which are, after all, only 
matters of detail, the book has a great deal to recommend it, 
and should certainly be in the possession of every electrical 
engineer. 


HIGH-VOLTAGE TESTS AND ENERGY LOSSES IN 
INSULATING MATERIALS.* 


(Conclud:d from pag: £27.) 


BY E. H. RAYNER, M.A. 
(Рош the National Physical Саэсгмоту.) 


Senonary.—FEx periments which have been made on insulating mate- 
r.als ata high voltage are described, the general aim of the research being 
to discover the effect on the electric stre ngth of materials of the appli- 
cation for some time of a voltage that 30 percent. to 90 percent of that 
which will produce breakdown in a few seconds. The physics of electric 
strain and the results obtained from measurements of the energy ab- 
sorbed when insulating materials are subjected to alternating stress are 
also dealt with. 


Semples of the sme meteria] were dried in è desice stor for 22 hours 
over e»!eium chloride. They were then tested at 10,000 volts, and 
the heating effect was found to be reduced to about one-third of what 
it was in the experiment lest described, the test being mede at atmo- 
spheric temperature. 


* Abstract of a Paper read before the Institution of Eicctrical 
Engineers. 


The consequence is that the loss by radiation 


and convection is sufficient to balance the internal hesting, and the 
material cou'd endure a very long time. It is, in fact, in air at a 
temperature of 15 deg. in a condition similar to thet of the undricd 
material at 0 deg. These specimens have been run for periods aggre- 
gating meny hours at interve!s over severe! months with very little 
alteretion. As with all these materials, they edhere to one another 
end to the electrcdes by slight pressure end under the influence of 
high electric stress, end they heve been kept in this condition in a 
desiccator when not und2r test. 

An experiment wz5 mede using two thin mica sheets completely 
covering each side of the varnished cloth in а manner similar to an 
arrangement already mentioned. These sheets were such thet they 
would just stend 10,000 volts lone. Ву this means it was expeetod 
thet 2 much higher MR M e wou'd be reeched, which experimeni 
showed to be the созе. As the temperature rises the materia! tends to 
buckle. This пош» г, variable air-space, end consequently, 
irregular wettmeter reeding. In the experiment the buckling wes at 
first lergely prevented by the eddition of weights. It is noteworthy 
how little effect the addition of the protective mica hes on the watt 
loss at & given temperature of the electrcdes. Doubtless this is partly 
accounted for by the insertion of the mica diminishing the cooling 
effect of the electrcdes. The material was examined when the tem- 
perature was about 100°C., end showed little sign of damage. The 
experiment was continued about 40 minutes longer without the extra 
weights. The wetts were somewhat higher, and the temperature гово 
more quickly. The experiment. was stopped on the thermometer in 
the top electrode attaining 120°C. The cloth was found to be dis 
tinctly scorched. The curve of watts shows a marked peculiarity. 
It rises normally for about half an hour, rapidly attains a maximum, 
then drops and varies irregularly about a fairly steady average value. 
This rapid rise and fall is due to the driving out of loosely held water 
at about 100°C. 

All these experiments demonstrated the importance of the brush 
discharge in the air, when stressed above its breakdown point, in pro- 
moting temperature rise and serious chemical change, when long con- 
tinued. <A lengthy series of experiments was made to determine 
the potential gradient at which the consequent energy loss in air 
commences, and measurements were also made of the power lost әз 
the stress is raised above this critical value. The results would have 
formed à not unimportant part of this report, but a Paper on the 
subject was read by Мг. Е. А. Watson,* and the results accorded so 
well with his, which were obtaincd by continuous potentials, that 
they were described in the discussion on Mr. Watson's Peper. 

In testing micanite, &c., et different voltages the incresse in the 
energy loss due to the brush discharge in the air at the edge of th^ clec- 
trodes is greater than the rate of incresse generally over the surfe.ce of 
the insulating material, which is approximately in contact with the 
metal electrodes. For instance, the results of experiments of the 

energy loss with micenite 0-75 mm.. separating the electrodes 2% 
10.000 and 15,000, work out аз shown in Table III. Those figures 
show how great the heating of the air and insulation over an ares sur- 
rounding the metallic electrodes may become, when voltages up to 
about 50,000 are used in testing thick micanite board. In fact. in 
testing both pure mica and thick micanite in air. the material rarely 
fails between the electrodes, but at an indefinite distance, up to per- 
haps 50 mm., away from the metal in the cese of thick micanite, and 
to about half the distance іп the esse of thinner mica. A large amount 
of work on the testing of micanite has been done at the Laboratory, 
especially on behalf of Government dep2rtments, the gencre! results 
being brieflv as follows : The heating caused by the brush discharge 
in gir, especially when high voltages and thick materials are used, has 
been found to be very serious. The material becomes rapidly hot and 
softens around the electrodes, swells by internal vapour pressure, 2 end 
is finally pierced. 1 is well known that immersion in oil in genere! 
greztly reduces the clectric strength of good insulators, the brezkdown 
voltage often being reduced by 50 percent. In the с?зе of thick mic*- 
nite, however, this effect is often more than counterblenced by the 
almost entire extinction of the brush discharge. In the case of thin- 
ner qualities immersion in oil is generally of little or no velue. Very 
much depends on the щш and the effect of immersion in oil cannot 
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Table III. 


‘Watts per square centi- Watts per linear centi- 
metre of surface of metre of circumference 


electrode. | of electrode. 
10,000 volts ............... | 0-0875 0-0523 
15.009 volts  ............... | 0.0595 0.2170 
Ва ! 1:1+6 | 1:41 


* " Journal" of the Institution of Electrical Engineers, Vol. XLV., 
р. ә, 1910. 
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фе predicted in the case of ordinary commercial micanite. For in- 
stance, while thick boards of ordinary brown commercial micanite, 
2.5 mm. thick, generally give better resulta by being immersed in oil, 
it has been found that similar thicknesses with the adhesive material 
largely pressed out give worse results in oil. Generally speaking, thin 
qualities up to about 1 mm. will withstand a stress of 20.000 bolts per 


millimetre in air for 10 minutes. Above this thickness, up to 2-5 mm., 


there is morc difficulty in making materiel which will withstend this 
stross, and usue!ly the meterie] withstands the voltage longer under 


cil. 
As mica in verious forms is so lergely used in electrica! plant, а num- 


ber of experiments have been mede on it, in the hopo of obtaining 
some definite information es to the time cffect of electric stress. This 
Mice may be run very near the breakdown 
point for & long time, and is unaffected by ordinary temperatures met 
with in machines. In making watt tests on mica it wes found that, 
though the material heated, probably almost entirely owing to the 
brush discharge in the surrounding air, yet the wett loss did not in- 


wes known to be smell. 


crease wiih time. 


Mica end its preparetions are essociated with surface brush dis- 


charge to & much greater extent then orgenic materials such as ver- 


nished cloth. A considerable number of observations have been 
In the cese of the thicker 


made on mice under these limitations. 
shects it is only possible to make one puncture in air, but afterwards a 
lerge number cou'd be made on it under oil. Tt must, however, be 
borne in mind that, аз in the case of micanite, the material seldom 
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fails where it is in contact with the metal electrodes, but at a distance 
up to 25 mm. away. Тһе effect of a long time of voltage application 
appears to have a weakening effect, which is, probably, mostly due to 
temperature rise. For instance, г sheet of mica 0-040 mm. thick 
which failed at 10,000, 10,200 and 10,400 volts, when the voltage was 
raised to these values in e bout 20 seconds, was subjected to 8,000 volts 
and feiled in 70 seconds. Another plece was subjected to 7,000 volta 
end the material held up for over two hours end was not punctured. 
The steel bells were too hot to hold end the brush discharge stained 
the mica with » ring of iron oxide. Other experiments have produced 
failure in g few minutes on the «pplication of a voltege of about 10 per 
cent. less than that which produces failure in 20 seconds. А some- 
what lower voltage seems to be withstood for a very long time. The 
general result of г lerge number of experiments shows that under oil 
mica will stand for г long time 2 voltage very little below that which 
will puncture it in & few seconds. At first № was thought that no 
damege was sustained by the materie!, but it wes found that e faint 
ring was often etched on the surface of the mica. The cause is no 
doubt due to the formation of coron» in the oil and under the condi- 
tions, 9,000 volts on 2 sheet 0-2 mm. thick, there has not been enough 
energy to maintain it on both sides of the mice. With 2 in. spheres 
the diemeter of the ring on the mica at about 9,000 volts is about 8 mm. 
Experiments have been made to вез if there were г discontinuity in 
the watt-volt curve of mice under oil. If the corona forms at г cer- 
tain electric stress, a measurement of the watts аз the voltage is reised 
might he expected to show a discontinuity in the rate of rise at this 
point. Though the watts rise very repidly no such definite point has 
been detected. Similar tests on paper insulating materials are also 
described. 

_ The important question of tests on cables demands special con- 
sideration, but the question whether the determination of the energy 


loss in the insulation would likewise give valuable information as to 
the electric strength of the insulation under different conditions was of 
the greatest interest. A short length of 2; paper-insulated cable 
being available, а few preliminary experiments were made on it, 
lengths between 1 and 2 metres being used. ‘The rosulta of two tests 
at 6,000 volts are shown in the accompanying curves, the-upper опо 
(A) being at 37°C. and the lower one (B) at 14°C. The cable failed in 
the former case in 16 minutes, while the'latter showed all signs of with- 
standing the voltage indefinitely. The small inset diagram gives the 
result of a serica of testa at different temperatures, showing the watts 
per metre in the insulation efter the material has attained э nearly 
steady temperature by г, prolonged application of the voltage. At 
6,000 volts, ап air temperature approximately 35 deg. was the limit 
for this piece of cable, when the energy loss amounted to some 4 watts 
per metre. 

These experiments are the results of tests on one sample of cable, 
and are only given to show that they are quite similar to those ob- 
tained on other organic materials. No further experiments have 28 
yet been done on cables. A considerably higher voltage than what 
has, at present, been used on the wattmeter would be necessary for 
further work in this direction. 

An experiment was г1во made on rubber cable to obtain some pre- 
liminary information on the question of energy loss. А length of 
lead-covered cable of smell section was tested, and between 3,500 and 
12,000 volts (failure ensuing at 14,000 volts), the energy loss was 
approximately proportional to the square of the voltage, the power 
factor being about 20 per cent. In ordinary cables of this class, how- 
ever, the rubber is not in complete electric! contact with the lead 
covering, there being a smell air-space partly due to the use of a layer 
of tape. Аз one of the interesting points to be investigated waa the 
change of energy loss with the temperature, which seems to be small, 
a probable layer of ionised air was inadmissible, and experiments were 
made on a piece of rubber tubing with an electrolyte inside and out. 
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The effective length of the tube was 50 cm., the external diametor 
] cm., and the thickness 1:2 mm. Аз the result of 2 series of tests 
lasting a fortnight it was found that a progressive increase in energy 
loss ensued. This increase went on more quickly when the voltage 
(6,000-8,000 volts) was applied, but was appreciable from day to day 
when not subjected to voltage. 

At 6,000 volts, 50 cycles, the watts initially were 0-44, and at Шо 
end 45. The power factor at the beginning was 7 per cent. and nearly 
independent of the voltage. At the end the watts increased much 
faster than the square of the voltage, and the power factor was 30 per 
cent. at 2,000 volts and 95 per cent. at 6,000 volts. Repeated at- 
tempts to шегзиго the insuletion resistance at 1,000 volts (dircct-cur- 
rent), showed it to be well above 200 megohms, while at the end the 
apparent resistance was less than 1 megohm. At the beignning the 
wetts varied nearly os the frequency, while at the end а change т 
frequency produced prectically no change in the watts. This fact 
pointed to the conclusion that the loss wes associated with a true 
ohmic conductance. Hed the expenditure of some 45 watts been duc 
to а few accidental local weaknesses the insulation wou'd have been 
burnt instently. It therefore seemed to be a true property of the 
rubber acquired by long soaking. The only explanation seemed to be 
that while under a high electric stress a great reduction in the ohmic 
resistance of the rubber took place, end that ordinary tests at a few 
hundred volts might give no indication of this effect. To test this 
theory, а continuous voltage, with г micro-emmeter in the circuit, 
was superposed on the high-voltage winding of the transformer. For 
the continuous voltage a magneto machine of 250 volts was used This 
produced no effect on the ammeter until the alternating voltage reachcd 
about 2,000, after which the continuous-current passing increascd 
rapidly as the alternating voltage was raised and indicated finally an 


ohmic resistance approximately equal to that calculated from the 
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wattmeter readings. These observations seem to be novel, but time 
has not permitted of pursuing the subject farther. 

It might be thought that the effect was due to a great change in the 
ohmic resistance of the rubber due to temperature rise associated with 
energy losses on the materiel. The effect, however, is conspicuous 
when the stress is so low that the temperature of the rubber can be but 
a fraction of a degree above that of the surrounding liquid, whereas a 
much greater change of temperature of the surrounding liquid pro- 
duces but little effect. This property may be found to have con- 
siderable technical importance, and the practice of immersing rubber 
cables intended for high voltages in water for many hours previous to 
the ordinary tests may be distinctly undesirable. Rubber has lost 
much of its importance as a high-voltage insulator, but in view of the 
large increase in the supply of plantation rubber in the next few years, 
commercial considerations may lead to its reconsideration. In any 
case the physica! property of à material acting as a partial conductor 
to both alternating and continuous-current under high electric stress, 
when lower stresses would give no indication of conductivity of this 
magnitude, is one of great importance, and is & subject which invites 
further investigation. 

The results of the experiments on oiled fabrics show that when sub- 
jected to volteges sufliciently high to break down the surrounding eir, 
а rapid decre»se in electric strength is produced, which is largely due 
to the damage produccd by the brush discharge. This action is the 
more pronounced when a few layers of materia! are tested, аз the sur- 
faces in contact with the metallic electrodes suffer most. This effect 
increases with time, and as a comparatively small lowering in voltage 
corresponds to г great increase in the time required to produce rupture, 
the effect of г long application is very generally more deleterious than 
that of a short application of a higher pressure. When tests are made 
on a few layers of oiled fabrics between metallic plates and the effect 
of brush discharge at the edge is reduced by mica rings, measurements 
of the energy loss in the insulation show but little permanent change 
in many hours. Some air is enclosed in the levers and, no doubt, the 
oxygen present is soon used up on oxidising the surface of the mate- 
rials. An increase in humidity, temperature, or electric stress results 
in an increase in the rate of heat preduction, and the temperature may 
rise till destruction takes place. Even if the insulating materia! be 
protected by sheets of mice, which are sufficient to withstand the 
voltage, destruction by charring may ensue, and the mica may have 
comp2ratively little effect on the rate of heat production. 

The results of the experiments on comparatively thick-walled tubes 
of varnished p3per give time-energy curves of substantially the same 
form. The freedom from air layers renders possible much more cer- 
tain and accurate comparative tests on the effect of changes of physi- 
ca! condition. The experiments indicate that the temperature rise 
produced by the electrical heating of the insulation produces but little 
permanent change, provided the rapid final increase is not slowed to 
take place. Energy measurements on insulation of this nature give 
information obtainable by no other means. An experiment on the 
energy loss т a paper-insulated cable gives similar results. The hite- 
rature on the subject in this country does not seem to reflect the com- 
mercial importance of the immense outlay involved in large cable sys- 
tems. The results of a similar test on rubber point to the conclusion 
that à great increase in conductivity takes place as the result of the 
application of electric stress when immersed in water. This increases 
with the time of immersion, and when the effect has become very 
marked it increases very rapidly with the voltage. 


DISCUSSION. 


Mr. Mines WALKER, in opening the discussion, said that the authors 
results were exceedingly valuable and covered more ground! than the 
tests of previous experimenters, whilst corroborating entirely the curves 
that had been obtained before on insulating materials. He took it that 
one of the main objects of the Paper was to find out whether it was better 
to apply an exceedingly high-voltage test to an electrical machine for a 
short period or to apply a more moderate voltage for a longer time. 
The answer to that question really depended upon theoretical considera- 
tions and upon some very important practical points. First, as to the 
theoretical considerations : Consider a cubic centimetre of dry treated 
rope paper subjected to а pressure of 25,000 volts per centimetre of thick- 
ness at a frequency of 50%. The losses in it, measured at different tem- 
peratures, might be found to have the values given by the curve B in 
the Figure herewith. The actual watts per cubic centimetre would 
depend upon the dryness of the specimen, and they would increase 
rapidly with the temperature. At 20,000 volts per centimetre the 
losses would be given by the curve A and at 30,000 by curve €. Now 
the question as to whether in any given test the temperature would 
scttle down to а steady value or continue to rise until a breakdown 
occurred depended upon the cooling conditions to which the specimen was 
subjected. Let the line DD’ represent the cooling conditions in a parti- 
cular case. "The temperature of the surroundings was 10°С, and а rise of 
90? (that is to 100°С.) caused a dissipation of heat at the rate of 0:14 watt 
per cubic centimetre of material, and a smaller rise gave a proportionate 


dissipation of heat. With these cooling conditions it was clear that how? 
ever long the specimen might be subjected to a voltage of 20,000 per 
centimetre the temperature would not rise above 25°C., because at that 
temperature the rate of loss of heat was equal to the rate of gain. (See 
the 4,000-volt curve in Rayner, Fig. 17.) И, however, the voltage was 
raised to 30,000 per centimetre the rate of generation of heat was at all 
temperatures much greater than the rate of dissipation and the tempera- 
ture would rapidily rise until а breakdown occurred. (See the 5,000. 
volt curves in Rayner, Fig. 17.) The rise of temperature would be very 
quick after 75°С. was reached. Now it would be scen that the line DD’ 
was drawn as a tangent to the 25,000- volt curve shown, so that if 25,000 
volts per centimetre was applied to the specimen the temperature rise 
would gradually creep up to 50°C. The slightest increase in the loss per 
cubic centimetre (as, for instance, by an increase in the frequency) or 
the slightest interference with the cooling (as where the temperature of 
the surroundings was increased to 16°C., see dotted line) would cause 
the temperature to increase beyond 50°C. and to rise rapidly until the 
breakdown occurred. ‘(See the 4,500-volt curves of Rayner, Fig. 18.) 
Even at the voltage of 20,000 а breakdown was inevitable if ever the 
temperature should rise above 80?C., because above that temperature 
the heat generated was always greater than the heat dissipated. These 
then were the laws which controlled the rise in temperature, so that no 
one could say what voltage insulation would withstand unless they knew 
the cooling conditions. It was, clear, however, that in fixing upon any 
test they must see that the voltage curve А, B or C was not'so far above 
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the cooling curve that the state of rapid heating was reached during the 
progress of test. In practice it would be found that the test voltage 
usually applied gave а loss curve which lay well below the cooling line. 
А test of a few seconds was unsatisfactory, because the time could not bo 
conveniently measured, and the results obtained would be inconsistent 
with one another. А test of one minute appeared to be about right, 
because the time was long enough to be measured accurately and very 
high voltages (sav, twice the working voltage) might be applied safely 
for one minute. И, on the other hand, it was decided to have a long 
test and the voltage was lowered so as to get morc stable conditions, 
а practical difficulty arose. The electrical manufacturer really applied 
his test for the purpose of finding out whether the machine was good 
enough to run under operating conditions. There were two main things 
to guard against, viz., dampness in the machine and injury to the insu- 
lation during construction. ‘The test the manufacturer wished to apply 
was one which would show if the insulation was cracked. If there was 
a small amount of dampness in the machine he did not want to break the 
insulation down, as this would necessitate re-winding the generator. 
If one had damp insulation and applied a moderate voltage (higher than 
normal) for a long time, one might heat up the insulation until the critical 
condition was reached, when the breakdown occurred. That was not 
wanted. If the insulation was broken for three-quarters of the way 
through, and there was still some insulation left, a moderate voltage 
applied for a long time might not break through the thin insulation (assum- 
ing, of course, that it was dry). If, however, a very high voltage fot 


э very short time were applied, then there would be a brush discharge 
from the surface where the insulation was broken and the ínsulation 
would break down. For that reason a high сас 

very much more effective in getting at the fault whi 
wished to find, but it should not be too short a time. 


for а short time was 
ch the manufacturer 
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Dr. J. А. FrEMING said that he found some difficulty in discussing 
many points in Mr. Rayner's Paper as fully as he could wish without 
anticipating some of the results which were contained in a Paper already 
communicated to the Institution by himself and Mr. Dyke, which, al. 
though not covering the same ground, would probably be found to con. 
tain explanations of Mr. Rayner's observations in certain matters. One 
thing that was certain was that it was impossible to understand. the 
phenomena of dielectrics without admitting the existence of two distinct 
conductivities; one of these might be called the conductivity for alter- 
nating currents and was something quite different from the reciprocal of 
the direct-current resistance measured in the usual manner. The alter- 
nating-current resistance, however, involved a true dissipation of energv 
much greater than that connected with an equal direct-current voltage. 
This alternating-current conductivity was a function of the temperature 
and frequency, and was immensely increased by moisture in the dielec- 
tric. Hence most thorough desiccation of an insulator was necessary if 
the energy waste in it under alternating currents was to be kept low. He 
did not wish to anticipate that which he hoped to be able to tell them on 
another occasion, but most interesting facts had been discovered with 
regard to gutta-percha and vulcaniscd india-rubber. . Many of Mr. 
Rayner'3 results could be explained by the observation that the increase 
of energy dissipation under constant alternating voltage tended to in- 
crease itself owing to the rise of temperature, until failure occurri d. at 
some point. He believed there was no subject which could be того 
fruitfully worked upon at present than the conductivity and properties 
of dielectrics, for since the energy was conveyed through the diclectric 
they ought to know as much about the nature of dielectric conduction and 
energy dissipation as in the case of conductors. Mr. Rayner's Paper was, 
however, a notable addition to our knowledge, and the useful list of 


to the coil insulation could readily occur by local heating from the clee 
trostatic discharges, which became excessive when this stage was reached. 
In some cases where long time tests had been insisted upon. it had been 
found advisable artifically to ventilate the machine by allowing it to 
revolve slowly or by other means in order to avoid this unnatural con- 
dition. In connection with tests on composite insulation consisting of 
varnished material between mica plates, Mr. Rayner had pointed out 
that the varnished material might be destroved without puncturing the 
mica; later, he referred to this as “ destruction by charring.” The 
speaker asked Мг. Rayner whether he had examined the material for 
evidence of minute punctures. In some similar tests it was claimed that 
microscopic examination revealed actual punctures caused by the capa- 
city current. | 

Dr. A. Воззем, said that a point which had not been touched upon by 
previous speakers was the question of the electric strength of materials. 
As to the electric strength of mica, the sheets tested by the author were of 
almost ineredible thinness, so that the electrostatic attraction between 
the two electrodes was very appreciable. For instance, if the sheet was, 
say. 0.05 mm. thick and the two spherical electrodes at that distance apart, 
—viz., 1/200 em.—there was 10.000 volts difference between them, and if 
they were ina vacunm the attraction between them would be equal to the 
weight of 283 grammes: but it would be much greater than that in the 
case of the tests described by the author, because the air was broken down, 
and such air had a very high dielectric coefficient, practically intinity, so 
that the attraction would be much greater. It was obvious that the 
temperature at the boundary of the corona was much the highest, and the 
mica was naturally pierced at a point on this boundary. The author said 
that when mica was put in oil the electrie strength was greatly rediiccd. 


That, he thought, was using the term electric strength in the rough engi- 


neering way. It was the apparent electric strength that was greatly re- 


Papers at the end made it of more value. As regards the effect of im- 
mersion of dielectrics in oil, he would like to know from Мг. Rayner 
whether he recommended oil insulation for ordinary transformers or not. 
In the case of transformers used in wireless telegraphy oil insulation was 
necessary to prevent internal brush discharges, and consequent failure 
of transformers, as was discovered in the early days of large wireless 
telegraph stations. Whether it was cqually necessary for ordinary 
lighting transformers seemed not quite certain, as some makers recom- 
mended oil insulation and others advised against it. It had at least the 
mert of keeping down brush discharges and preserving the dielectric 
from damp. 

Mr. А. В. Everest said, in connection with the question of injury to 
insulating materials by prolonged high-tension testa, that the information 


duced; the real clectric strength must be constant under all conditions, 
It would be interesting to know whether the author had tested the mica 
between the spheres in some gas, such as carbon dioxide, or in a good 
vacuum; by doing so it might be possible to get at the real physical 
constant. The author's later tests were very valuable indeed, and he 
seemed to have been going over much the same ground as Prof. Fleming. 
On the question of insulation resistance, his own experience with direct- 
current testing was that the lvgher the pressure the greater the insulation 
resistance. The author found that with very high alternating electro- 
static stresses the insulation resistance to direct durrent was very small. 
He understood from what the author said that for those very high electro- 
static stresses the material was not broken down, but more or less re- 
covered when the alternating stress was removed. 


contained in the first part of Mr. Ravner's Paper might be studied under 
three heads: (1) Endurance, i.e., relation of test voltage to length of 
time to produce a breakdown; (2) conditions which produce fatigue, i.c., 
the temporary weakening of the material; (3) conditions which produce 
permanent injury, г.е., permanent reduction in insulation strength. And 
we had the effect of temperature as modifving all these conditions. Re- 
garding the question of endurance, it might be of interest to mention 
sume tests made upon varnished cloth to determine how much greater 
potential could be endured for very brief applications as compared 
with the usual test lasting 10 to 15 seconds. The tests were made 
with a swinging pendulum contact sweeping over a contact plate, the 
pendulum being raised to various heights to give various times of con- 
tact. For each length of time a large number of tests were made, the 
pr ssure being varied until a voltage was found at which 50 per cent. of the 
samples punctured and 50 per cent. did not. This was taken as the 
critical voltage for that time of application. The general results showed 
that, taking as unity the potential required to break down the material 
In 15 seconds, 20 per cent. higher potential could be endured for half a 
second, ог 60 per cent. higher pressure for pth second. It was interesting 
to note the confirmation of these results in Mr. Rayner's Table E, where 
the voltage to puncture in “ 0” seconds (presumably the small fraction 
of a second) was 66 per cent. higher than that needed to puncture in 
l4 seconds. These facts emphasised the necessity for having а recog- 
nised length of application for breakdown tests, or rather that the break- 
down strength, when expressed as the result of test, should always be 
understood as applying to a test of specific duration. The time selected 
bv Mr. Ravner, 10 to 15 seconds, was а very convenient standard, as 
the ultimate strength varied little over this range. Some very interesting 
figures illustrating fatigue and recovery were shown, particularly in 
Table K. While obviously more difficult to determine, it would be of 
great interest to know how the relations would stand if, instead of varving 
the time of application, the voltage itself had been varied tillthe pressure 
Was determined, in each instance, which would produce puncture in the 
initial time of 10 to 15 seconds. The author had pointed out how chilling, 
produced by the electrode, might retard puncture, and had shown the 
eflect of using tinfoil-covered knobs instead of metal knobs. Another 
good illustration of this point was found when testing slot tubes. If a 
месі mandrel was used as the internal electrode, unduly high puncture 
Values were obtained, due to the chilling effect of the mandrel which 
retarded the breakdown of possible weak spots. The auchor had pointed 
out the destructiveness of corona or brush discharge, and this was itself 
another important argument against long time tests. The speaker 
remembered a micrometer spark-gap in a glass enclosing case which 
would persistently discharge after being alive for half an hour at about 
one-third the voltage normally required to strike across the gap setting. 
This would not occur if the glass case were open so that it could be ven- 
tilated. Similar cecurrence might take place if a long time test was 
applied to a large alternator at standstill, The spaces around the 
windings filled with clectritied air which was conducting, thus cutting out 
the safety factor provided in operation by the large air spaces. Damage 


иген. 


Мг. С. L. ADDENBROOKE (partly communicated) remarked that the 


subject appealed to him, as he had worked upon it more or less during the 


past 10 vears. About three years ago he sent in a Paper to the Institu- 


tion which covered, to some extent, the saine ground as the author had 
done, but more from the cable makers! and users! point of view. 
accepted by the committee and they offered to publish it, but suggested 


It was 


that he should try if possible to carry out some more tests at higher pres- 
That, as he pointed out. was difficult for a private experimenter, 
but he endeavoured to fallin with the suggestion, and delay had resulted. 
He had also lost nearly a year owing to ill-health. In order, however, 
that any results he had obtained should not be wasted in the meantiine, 
when he heard that the National Physical Laboratory were proposing to 
investigate the subject he wrote to Dr. Glazebrook and offered to place his 
methods and results at their disposal. He thought that perbaps his best 
contribution to the discussion would be to ask the Institution if they 
would now publish a fairly long abstract of that Paper. There was in 
many insulators, and, he thought, in all those discussed in the Paper. 
what he called a critical point. where the dissipation of heat no longer 
became as great as its gencration electrically, and that was very largely 
helped by the fact that the hotter the material got the better electrical 
conductor it became and the greater the loss in watts. Each dielectric 
had also an alternating-current temperature cocfficient, which in good 
insulators was entirely different from the temperature coefficient with 
continuous current. ‘two important points were, how far one could go 
up the curve of increasing losses without damaging the insulation, and 
what became of the energy expended in the dielectric. Some was ob- 
viously dissipated in heat, but was it all dissipated in this way. or were 
chemical changes produced ? His experience was that while in some 
cases small chemical changes were produced, in most cases all the energy 
was ex pended in the form of heat or in volatilising moisture, at any rate 
up to nearly the point of breakdown. If the pressure was not raised 
too quickly and was cut off almost at the breakdown point, one could 
examine the material which had been so strained. He was fairlv con- 
vinced that not much permanent damage was usually done to insu'a*ion 
by comparatively short applications of high voltages, though oceasional'y 
it would find out a weak place. И was very satisfactory to him to find 
that Mr. Rayner was using a formula for his wattmeter which was prac- 
tically the same as the speaker gave with the help of Dr. Russell 10 vears 
ago, and that after the long experience with wattmeters at the N.P.L. 
they had not found any reason for altering it. If the theory of the 
actions occurring in dielectrics was what the author suggested, it was 
possible to predict what the behaviour of an insulator should be for 
a certain voltage over a largo range of periodicity. Не (the speaker) 
had worked this out both practically and, he thought, theoretically, but 
the results did not agree with experiments on diclectrics purposely under- 
taken to test whether this theory was true or not. As suggested by Dr. 
Fleming, all the older theories seemed incapable of giving a satisfactory 
explanation of the actions occurring. and one was really forecd to en- 
deavour to find an explanation by using the electron. hypothesis which 
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appeared decidedly more hopeful. Knowing that the National Physical 
Laboratory had taken up these investigations from the high-pressure 
point of view, in his more recent work he (the speaker) had been extend- 
ing his own work to the effects produced down to moderate voltages and 
very low periodicities, periodicities as low as one cycle in 5 seconds. 
using a moditied form of Ewing's commutator. In this way he thought 
he had got nearer a solution of the nature of the actions taking place. Їп 
most of his work he had adopted Mr. Appleyard's suggestion of placing 
the dielectric between mercury faces, as he had found metal faces to 
give irregular results which were especially seen when an ammeter was 
also kept in the circuit, which he had always done, employing for the 
purpose а special form of low.reading electrostatic voltmeter. In 
conclusion, he must congratulate the National Physical Laboratory and 
Mr. Rayner on having made so painstaking à commencement of what 
he agreed with Dr. Fleming would later on form one of the most impor- 
tant branches of electrical science and engineering and not im possibly one 
of the most fruitful, notwithstanding the well-known dictum of the late 
Prof. Fitzgerald. 

Mr. A. CAMPBELL, in a written. communieation, said that whilst 
Mr. Rayner found that for a given voltage the power loss in gutta- 
percha increased as the temperature was lowered. in standard mica 
condensers the power loss due to absorption decreased as the tem- 
perature was lowered. It was interesting to find а material so largely 
used in practical work which behaved in the opposite way. This 
discovery might throw some light on the difficult subject of dielectric 
absorption. 

Мг. A. P. M. FLEMING (British Westinghouse Co.), in a written com- 
munication, said that the author showed that the deterioration of oiled 
fabrics under the long application of a pressure test was mainly due to 
brush discharge acting on the outer surfaces of the material, and, as was 
to be expected, the difference became less marked as a decreasing number 
of sheets were used. It would be interesting to have the test results in 
Table Q supplemented by watt loss curves similar to those in Figs. 13 
and 14. From results in practice on high-voltage armature coils, it had 
been found possible even with very short time tests, of the order of 
30 seconds, to stop the test after permanent deterioration had occurred, 
but before actual disruption. А point of importance in the application 
of the author's conclusion to commercial testing was that, in the case of 
machine windings, where mica was usually largely employed, although 
the supporting organic materials might be permanently damaged under 
test, the mica which afforded the major portion of the insulation would 
be unaffected. From other considerations the short-time high-pressure 
test was more usual in commercial testing than a lower voltage applied 
for a long time, since it tested more efficiently the surface insulation 
and further was more convenient. At the same time it must ‘be 
remembered that the main function of a pressure test was to detect 
taws or mechanical damage, but it afforded little guarantee as to the 
reliability of the apparatus. 

Mr. A. WarsoN (communicated) said Mr. Rayner had proved that if an 
insulating material was severely tested while immersed in a material 
electrically weaker than itself. it was liable to be damaged by heating and 
brush discharge, the change in the nature of the insulation being chiefly 
chemical. This was the most important case in ordinary high-tension 
work. There was, however, the converse case, ax, for example. ebonite 
immersed in good insulating oil or highly compressed air. The speaker's 
experience was that in this case also there was a liability to permanent 
injury if the voltage was too high, even if actual breakdown did not 
occur, especially if there were any sharpedges on the conducting surfaces. 
There was little doubt that if certain classes of insulation were too 
severely tested incipient punctures might be started which would make 
the material less able to withstand severe electric stress. Secondly, he 
referred to the electrostatic wattmeter, upon which he congratulated the 
author. He presumed that the instrument had to be used with a torsion 
head like a Siemens dynamometer, otherwise there might be very 
serious errors due to any slight differences in the dimensions of the 
two quadrants. 

Mr. E. H. Rayner. in reply, said that Mr. Miles Walker had suggested 
that he might have mentioned specific values. He had been most careful 
to leave them out, and had endeavoured simply to give all the data 
necessary to enable anybody to calculate out such specific values if they 
liked, as the specific values were so dependent on physical conditions that 
they would be utterly misleading unless the conditions were fully specified. 
He was inclined to agree as to the desirability of a high-voltage test for 
a short time, and it seemed that manufacturers also desired it from the 
point of view of getting satisfactory machines to pass through their 
hands without damage. He hoped soon to see Prof. Fleming's Paper. 
He understood it was rather from a different point of view, but no doubt 
it would be interesting. He had not gone into the rubber question very 
closely, but no doubt to soak alternating-current cables in water even 
for a day was undesirable, if the rubber used in cables һай properties 
similar to the sam ple which he had used. Mr. Everest’s remarks needed 
more consideration, and he would reply to them later. He would look 
very carefully and see if there was any piercing. Replying to Dr. 
Russell, if he did any more work on the pure physics of mica, he would 
certainly take that gentleman's advice. Аз to Dr. Fleming's remarks 
in connection with trausformers in oil, he imagined that there were no 
high-tension transformers made now which were not immersed in oil. 
The wattmeter had shown very distinct differences in transformer oils 
whieh could hardly be detected by careful chemical analysis. Mr. 
Addenbrooke's resulta should be most interesting. as they confirmed his 
(the author's) opinion that the high-voltage test taken very near to break- 
down point, if stopped in time, did not do any damage. 


CORRESPONDENCE. 


A NEW PROCESS FOR INSULATING COILS FOR 
HIGH-TENSION MACHINES. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: In THe ELECTRICIAN for January 19th, under the 
above heading, appears in abstract an article translated from 
the * E.T.Z." This article calls attention to the number of 
breakdowns in alternator windings which have been associated 
with mechanical injury due to the presence of nitrates and 
sulphates caused by static discharges in the air-spaces of the 
coils. ZEE 

A description is then given of the ** Haefely" method of 
insulating the outside of an alternator coil after it has been 
first impregnated with solid material to eliminate all air spaces. 

The writer would like to point out that the novelty of this 
process consists in the particular method employed to apply 
insulating wrappings around the outside of the coil. It is not 
novel to eliminate air-spaces by first filling the coil with solid 
impregnating material and then applying the insulating wrap- 
pings so as entirely to exclude all air. This method has been 
employed on high-voltage work for the past 8 or 10 years by 
the firm with which the writer is associated.—I am, &c., 

Rugby, Feb. 8. А. В. Everest. 


APPLICATION OF ELECTRIC MOTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SiR : In the discussion of Mr. Shuttleworth's Paper on the 
above subject we notice that several questions were asked 
about the " Sandycroft-Hunt " cascade motor, and we should 
esteem 1t а favour 1f you would allow us space in which to en- 
large slightly upon Mr. Shuttleworth's reply. 

In the two-speed motor as generally supplied the motor has a 
simple barrel winding with three slip-rings, and the machine 
in appearance differs only from the ordinary slip-ring motor by 
having a six-pole short-circuiting switch mounted on the side of 
thestator. "The machine is started by means of resistances con- 
nected to the slip-ringsin the ordinary way, and when these are 
short-circuited the motor runs at the top speed as an ordinary 
slip-ring motor. When these slip-rings are open-circuited 
one-fourth of the rotor windings become inoperative, and the 
rotor winding has now the property of producing two magnetic 
fields, the second one having half the number of poles of the 
first. "This second field acts upon the parallel wound stator, 
and generates currents which circulate in the windings when 
the short-circuiting switch mentioned above is closed. The 
motor then runs at its cascade speed, equal to two-thirds of the 
top speed. 

А question was asked concerning the cost of these machines, 
and we would say that this is only on an average about 15 per 
cent. more than that of a simple one-speed motor. The actual 
difference in cost depends upon the number of poles. 

It may be of interest to point out that when the slip-rings are 
omitted, and with a low-voltage short-circuited rotor, the 
motor becomes a simple single-speed “ Cascade” machine. and 
by connecting resistances to the stator tappings the same con- 
trol is obtained in the regulation of speed and starting torque 
as with an ordinary slip-ring motor. 

Should this letter not make the matter quite clear to any of 
vour readers we should be very pleased to go more fully into 
the matter by correspondence.— We are, &c., 

Chester, Feb. 14. THE Sanpycrort Fovxpny Co. (Lrp.). 


THE G.E.C. DINNER. 


The annual dinner of the General Electric Co. at the 
Trocadero Restaurant is always one of the largest and most 
important functions of this nature in the electrical industry. 
Additional interest was attached to the gathering on Saturday 
evening last, since it was the 21st annual dinner held by the 
Company, and the occasion was noteworthy for the amount of 
enthusiasm shown by the staff, whilst the speeches of Mr. Hugo 
Hirst, Mr. E. G. Byng, Prof. J. Perry and Sir George Reid will 


| not be readily forgotten by those who were present. 


li 


THE ELECTRICIAN, FEBRUARY 16, 1912. 767 


Among the 560 members of the staff and guests who sat down 
to the dinner, which was presided over by Mr. Hugo Hirst, and 
which was of the usual excellence, were 

The Right Hon. ^ir €. H. Reid, P.C., G.C.M.G. (High Commissioner 
or the Commonwealth of Australia); the Hon. Sir William Həll- 
Jones, K.C.M.G. (High Commissioner for New Zealand) ; Lieut.- 
General Sir J. Bevan Edwerds, K.C.M.G., Є,В.; Sir Edward H. 
Holden. Bart. ; Colonel В. E. Crompton, C.B., К.Е.; the Hon. Nir 
John Taverner (Agent-General for Victoria); the Hon. J. G. Jenkins 
(late Premier of South Australia): Sir Willism Bull, M.P.; Prof. J. 
Perry, D.Sc., F.R.N.; the Hon. W. Pember Reeves; Sir E. Grent- 
Вип. С.$.Г.; Mr. A. J. Walter, K.C. ; Mr. В. Wellace, К.С.; Dr. A. 
Liebmann ; Dr. Alexander Russell; Dr. А. Railing; Dr. W. К. 
Sumpner; Dr. Zettle; Mr. Faithfull Begg; Mr. H. Bell; Mr. H. 
Collings Bishop; Mr. Н. W. Bowden; Мг. J. H. Bowden; Mr. 
Charles Bright, F.R.S.E. ; Mr. E. G. Byng  (vice-chairman) ; Mr. 
Н. H. Couzens ; Mr. А. C. Cramb ; Мг. W. Cramp; Mr. К. T. Dobson; 
Mr. J. E. Edgcome ; Mr. Haydn T. Harrison; Mr. E. E. Hoadley ; 
Mr. P. P. Kipping ; Mr. W. M. Mordey ; Mr. В. Orsettich ; Mr. Н.С. 
Palmer; Mr. M. J. Railing; Mr. G. Scott Rem; Mr. P. Е. Rowell ; 
Mr. C. Newton Russell ; Mr. А. H. Seabrook ; Mr. А. А. C. Swinton ; 
Mr. Leonard G. Tate; Mr. С. S. Vesev-Brown and Mr. Lancelot 
W. Wild. 

On sitting down to dinner each member of the gathering 
found a surprise packet in the shape of the first issue of Тһе 
Magnet Magazine, which is, we understand, to be a quarterly 

ublication of the General Electric Co. It is edited by Mr. 
Maurice Solomon, and nothing but praise can Бе bestowed upon 
the first issue. The frontispiece is an excellent portrait of the 
late Mr. G. Byng, and the first article is devoted to the great 
work carried out by Mr. Byng in the inception and organisation 
of the undertaking of Фе Company. Other articles in the 
issue are " Our Recent Expansion," by Mr. H. Hirst ; ©“ Paper 
Mill Driving," by Mr. R. Orsettich ; ©“ Our Magnetic Field," by 
the Editor; and "^ The G.E.C. Overseas.” The “get up” of the 
magazine leaves nothing to be desired. 

After the usual loyal toasts had been honoured, the ehairinan pro posed 
that of " Engineering Science and Industry." In doing зо Mr. HIRST 
first paid a high tribute of respect to the memory of the late Mr. 
G. Byng, and said that when Mr. Byng and he first joined. forces there 
was no electrical engineering industry or trade in the proper sense of that 
term. That in the course of electrical evolution their firm should have 
come to the front at the priee of long and strenuous work was not, per- 
haps, any marvel; and their success was also due to the steady and 
strenuous work of an able and Joyal staff. Experience had taught them 
that the best raw material available was the British office bov. Many 
of the men they had selected for responsible positions originally joined 
the junior staff at salaries of from JOs. to 25s. per week. АП honour to 
them ; no other country had ever produced better raw material for such 
a purpose as this. But he was bound to admit that the growth of their 


, business, so far as its extension was concerned, had. been hampered at 


times by the difficulty of finding the right men to fill difficult. and espe- 
cially foreign, posts; How was it that they could not attract into their 
shops and offices men of superior education and of some social standing 7 
Why could not they get university men and public school men and train 
them up for good positions? Men of this stamp were rushing into such 
overcrowded professions as law, medicine, journalism and the Civil 
Service, in which they had to work quite as hard as they would with this 
Company, and had, he believed, much less chance of securing a decent 
income. Now and again they got hold of men of this class, but usually 
at an age when they were no longer fit for training. И might be that they 
had not adopted the right way to secure tho services of the men һе had 
in mind. It was usual in this country to ask a premium. say, of £300 or 
more, from such young men for their training. Now, if he could bring a 


‚ number of likely university men into their service he would be pleased to 


reverse this, and make a reasonable contribution to them instead of 
asking for one. The education provided by our universities was exactly 
the training that was not unsuitable for modera business. Zngincering, 
languages, political economy, and industrial history were taught on such 
а broad philosophica] basis that the gain must compete favourably with 
thit from the narrow lineson which evening classes and polytechnics were 
гап. To use an Americanism. " Oxford and Cambridge have the goods ` 
the trouble lay elsewhere. ‘ihe fact was, our popular conceptions of 
business wanted revising and bringing up to date. Business was no 
longer a mere matter of buving cheap and selling dear. They heard the 
phrase to-day " captains of industry `; but perhaps few realised that the 
man at the head of any big industrial undertaking required. brain, grit, 
and culture in as high a degree as was demanded in any other walk of life. 
He must be a keen judge of character in this or any other country. must 
know the products of this and every other land, and must be able to 
organise and lead a great army of workers. and he would fail unless he 


‚ had the power of go co-ordinating all these parts that they worked intelli- 


gently and strenuously towards one common end. Business shrewdness 
was, of course, indispensable, but now-a-days it would do little without 
a host of other accomplishments—some knowledge of engincering, archi- 
tecture, art, law, finance, languages, economics, were all indispensable ќо 


the captain of industry. To train men to take a fitting position on this 
plane it was necessary to recruit the staff from those who had had the 
advantage of the best education this country could give them. "Fhey had 
had to send some 50 young men, trained in their works and offices. not only 
into the markets of our Overseas Dominions, but also into nearly every 
civilised Jand. From their early youth they had drawn their. business 
knowledge and their general education from their work with the Company. 
Every one of these men was a highly trained specialist ; collectively they 
formed an army of great value, but if they could add to each little group 
of soldiers two or three officers either in supreme command or as aides- 
de-camp to the chief. and if they could draw such men from the class 
which had enjoyed a superior education, their army would attain a much 
greater elasticity of movement, a wider scope of operations, than it now 
possessed. Indirectly such men might tend to level up the ranks below 
them in many personal qualities and. characteristics which were un- 
deniably the product of our universities as they existed to-day. Such 
men could do their due share in the office, but they could also go out and 
mix with the world. and by making the politics of business а topic of 
general interest and discussion could add authority and nobility to the 
world’s work and gain а proper place for the man of business in the mind 
of the statesman and nation generally. The world was changing rapidly, 
and if we were not to be left behind in the race we must appreciate the 
extent of that change. Nowadays the mere ownership of land was 
becoming a secondary consideration. The man who counted in these 
days, or who should count. was he who, having built up a great industry. 
had found emplovment for hundreds or thousands of his fellow citizens, 
and was constantly adding to the wealth of the nation and to its fame all 
over the world. Was it not the bounden duty of the State—and they must 
not forget that the Universities were closely connected with the State— 
to furnish to the captain of industry the very men who, properly trained 
and, above all. imbued with right ideals of the dignity of industrial life, 
would prove of priceless service, not merely to him in his personal сара- 
city. but also to his Sovereign and country ? 

Prof. J. Perry responded in the unfortunate absence, owing to а sudden 
indisposition, of Mr. S. Z. de Ferranti. In the first place Prof. Perry said 
he now acted merely as the hewer of wood and drawer of water for ihe men 
who were doing the work in electrical engincering. И was interesting to 
hcar from Mr. Hirst how large a proportion of the present statf had risen 
from inferior positions in the firm. The office-boy class had been very 
unjustly treated in the past, and their education was the worst possible 
for the work they had to do. As to the necessary qualifications of the 
engineering apprentice, he ought to be able to write a letter, to know 
com position, elementary mensuration, elementary drawing and a little 
physical science. Any boy going in for engineering should know these 
things. They should also be fond of reading. If we could make а boy 
fond of reading he would educate himself throughout the whole of his life. 
The trouble with those who came to the evening technical schools was that 
they did not know those things that boys ought to know inthe primary 
schools, and it was the same with the day classes. The two problems 
for colleges were to obtain students fit to enter the day classes. and, 
secondly, to get those who were fit to join the evening classes. As to the 
position of universities, it did not matter what subjects were taught to our 
best men. Present methods of teaching were not fitted at all for the 
average boy. He believed that the average boy was really much cleverer 
than those who were called clever. Teachers did not study the mind of 
the average English. boy. Our universities also needed reforming; 
especially Oxford and Cambridge, as these dominated other universities, 
and, in fact, practically the whole country. The object of a university at 
the present time was to teach a small proportion, say 20 per cent., of the 
men so that they could entercertain learned professions. ‘These, however, 
were the men who were satisfied with small salaries. He knew а man who 
was the finest classical scholar of his year, and yet who could not take in 
the simplest idea of mathematics. Seventy per cent. of those at the 
universities never read books, took an interest in politics, or became proper 
citizens of the country. All our secondary schools prepared boys as if 
they were going to that kind of university, whilst none prepared them for 
going toanenginecring college. Bad, however, as we were in this country, 
our competitors were in even a worse plight. For example, in Germany 
students were com pelled to do this kind of work, and as a result lost their 
individuality. The safety of the English boy lay in the fact that he neg- 
lected his work and went in for sport. We wanted common-sense intro- 
duced into education in this country, and he hoped we should be able to 
get rid of prejudice. 

Sir E. HoLDEN also responded to this toast, and said that he would like 
some time to combat the ideas put forward by the first two speakers. Не 
spoke for the banking interest in this country. Their manufactory was 
carried out on the two sides of a ledger. The point to which he called 
particular attention was that debit creates credit, whilst the gold reserve 
protects the eredit. Our system of education was not what we would 
like. but we must do the best we could with what we had. Employers 
must, therefore. give the best encouragement for study to their boys. Н 
they would do this they would find that present boys would answer their 
requirements. In his own business he gave promotion to those boys who 
would study. and rewards to those who had passed certain examinations. 
If the General Electric Co. had to depend on university men he did not 
think that it would have been in such a position aa it found itself that night. 

Mr. A. J. WALTER, who was also called upon to reply, thought that our 
teachers, both of science and industry. were insufficiently paid, and therein 
Jay one reason why our system of education failed. We did not pay men 
so that they could put their heart into their work. Scholarships were 
another blot on the system. Our training was adapted for the best, not 
the average, boys. The success of the General Electric Co. was due to the 
factthat they. had kept themselves up to date. Не belleved that in ten 
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yenrs from the present time universities would not look on industry аз a 
thing for which thev need provide no training. 

To Mr. E. G. Вүхе was entrusted the toast of * Parliaments of Em pire," 
and his was, undoubtedly, the speech of the evening. After referring to 
the way in which he and his brothers were bound up with the welfare of 
the General Electric Co., he went оп to say that to inherit a great industrial 
concern and to hand it on stronger to one's successors was better than to 
possess a peerage and much land. Mr. Byng proceeded to describe the 
recent fate of the House of Lords, and asked, What had the House of 
Commons done for industry ? They had protected the workpeople and 
everything else except industry; but he hoped that the latter's turn 
would come next. Finallv, he suggested that every agent of His 
Majesty's dominions across the seas should be ez officio a member of the 
House of Lords. 

Sir WirLIAM. Buin, M.P., and Sir JOHN TAvERNER responded, the 
former remarking that he looked for the time when we should have a pan- 
Britannic Parliament which could consider questions of Imperial 
im portance. 

Mr. M. J. RAILING, in submitting the toast of ‘ Success to Imperial 
Trade,” referred to the great developments which electricity had wrought 
during the last 50 years, and wondered whether we were making, or had 
we always made, the best use of our opportunities to do justice to the 
larger and newer claims. Theyoften heard complaints of lack of employ- 
ment; and whilst, of course, legislation and other factors were most 
important in the solution of this problem, he maintained that to a great 
extent they had the remedy for this evil in their own hands. Bigger 
markets necessarily meant the manufacture and disposal of larger quan- 
tities, and consequently, from a manufacturer's point of view, cheaper cost 
of production, enabling him to be and making him betterequipped to meet 
the whole world's competition. Many a time it had been argued that the 
larger areas of other countries. their more rapid development, and their 
ever-increasing population offered larger home markets to their manufac- 
turers than we possessed. He was sure that these disadvantages 
would disappear if they made full use of the advantages which England 
possessed in her Overseas Dominions. Their size and undeveloped re- 
sources offered a field which compared favourably not only with other 
countries, but with the whole world. Let them extend, therefore, their 
trade across the sea to the Dominions, who would welcome any attempt 
on our part to get into closer touch with them. He had been warned 
against touching upon politics, but from an industrial point of view he 
hoped the day was not far distant when the Empire would be controlled 
by one common patent law, when the company laws of the Dominions 
would not differ, when there would be one common system of coinage 
and of weights and measures, and when there would һе a broader stan- 
dardisation of educational principles. ‘They could not hope to attain this 
end unless they were helped and guided by those in whose hands our 
future destiny rested. The presence that night of so many eminent states- 
men and business men from all parts of the Empire testified to the keen 
interest they took in the development of trade and commerce with our 
Dominions, and he sincerely wished that our statesmen at home would 
endeavour to study likewise the requirements of our Dominions abroad, 
as only by so doing could we hope further to increase and develop 
Imperial trade. 

Sir СковоЕ H. REID, Lieut.-General Sir J. Bevan EDWARDS and Mr. 
Ernis T. Powkr all replied to this toast. Sir George said that never 
before in his life had he had so much intellectual nourishment at one 
sitting; it might very well have been spread over 12 dinners. His 
personal opinion was that the children of this country had never yet had 
half à chance. There was one thing that we do at the present moment 
without waiting for any legislation, and that was to give in every-day 
trade a preference to the products of our own country. [t was important 
that we should take steps to do away with the stam ping of goods a8 " Made 
in Germany," which had come to be a good advertisement, and in its place 
arrange for “Майе in the British Empire.” Mr. ELLIS POWELL men- 
tioned that his recent suggestion of а Chair of Empire Trade in the 
University of London had been sympathetically received by the 
authorities. 

Mr. FairürULL Beco next proposed the health of “ 
which was received with great enthusiasm. 

Mr. Hirst briefly responded. 

In spite of the fact that the dinner and speeches had already lasted over 
five hours, the concert which brought the evening's entertainment to a 
close was well attended, the various items being much appreciated. 
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LEGAL INTELLIGENCE. 
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Attorney-General (ex rel. Davidson) v. Sheffield Corporation. 


On Tuesday Mr. Justice Eve commenced the hearing of this action for 
an injunction to restrain the Mayor and Corporation of Sheffield from 
carrying on the business of wiring consumers' premises, selling motors and 
fittings, &c. 

Mr. P. О. Lawrence. K.C., for plaintiff, said a similar question had 
been before the Courts before, but a final decision on the principle raised 
had not been obtained. He understood that the matter was not to be 
allowed to rest in that Court, and that it was to be carried by both parties 
to the House of Lords. Sheffield. Corporation had opened showrooms 
where anybody could buy lamps, lamp fittings and cigarette lighters. 
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Thcy advertised their goods and contracted with private persons to fit up 
electric light and electric bells both inside and outside the city. 

Counsel proceeded to point out the resemblance to, and difference from 
the Leicester case. Not only did Sheffield do wiring for electric light, 
but they fixed up bell services. They had done that inside and outside 
the municipal area. By their defence they disclaimed any right to do 
it outside their arca, but they had done it, and he should ask for an under- 
taking or injunction in respect of that. Under an Act of 1903 they had 
acquired power to supply electrie motors in connection with the supply 
of electric power. In the original bill they sought the power which 
plaintiff said they could not exercise, but in consequence of opposition 
that was cut out, and it was confined to motors, and by virtue of their 
Act they had no right to supply them outside their area. They were still 
competing with the ordinary traders, and, of course, at a great dis- 
advantage to those traders, because defendants had the whole of the 
ratepayers’ money behind them. It was quite immaterial whether 
they made a profit or loss, and they could under-cut, as plaintiff alleged 
they had, all the contractors in the town for that kind of work. They 
might be able to doit ata profit. They said they did, but plaintiff said they 
did it at a loss That was а matter which might give rise to a great many 
difficult quessions. In the Leicester case the Corporation were the original 
undertakers. In the present case the Corporation of Sheffield had taken 
the undertaking over from a company which obtained a provisional order 
in 1892. That company had carried on a wider business than was 
authorised by the statutory powers conferred on the Corporation, but 
the company's memorandum and articles or association enabled them 
to do that class of work. A question might arise how far the Corpora- 
tion, as successors of that com pany, were entitled to go beyond the 
statutory powers conferred by the Acts of 1882 and 1888. 

The hearing of the case was not concluded when we went to | riss. 


Baxter v. Mountstephen. 


In the City of London Court last week, before Mr. Registrar Wild, 
plaintiff claimed from Mr. L. Mountstephen (trading as L. Mountstephen 
& Co.), electrieal engineer. for the price of three metal filament lamps 
supplied. Plaintiff said he had obtained an order for the lamps in ques- 
tion from defendant's wife, who managed the business while defendant 
wasaway. He afterwards saw defendant about the lamps, and was told 
they suited him, and said if given а month's time he thought he would 
have a big order for plaintiff. On a subsequent occasion he called upon 
defendant, who said he had no money for him. Plaintiff then said he 
either wanted the money or the lamps back, as the samples were to be 
paid for. Defendant alleged the lamps in question were left as samples 
and were not to be paid for; his wife had not authority to give any orders, 
and if he had given any orders he would not have ordered three lamps. 

Mr. Wert, called for plaintiff, said he was a City merchant dealing in 
electric lamps. He had been many years in the trade, but in this 
country only one to two years. 

The REGISTRAR: And you are coming here to prove a custom in the 
English trade. 

WiTNESS : It is my only trade, and I do a big business in this line. I 
supply hundreds of thousands of lamps to wholesale firms. and I have 
been in this line of business for many years and know everything about it. 

The REGISTRAR said he knew that Germans knew a good deal. but 
witness was a German resident in this country fora little over one year, 
and he did not think such evidence was sufficient to satisfy an English 
court of justice to prove a custom of the trade. 

Witness: We never give any lamps free as samples. 
unusual. 

The REGISTRAR: Do you seriously tell me if I keep а shop and want to 
introduce a particular lamp and you get an order from me for 100 or so 
I am to pay you without knowing what they are ? 

WiTNEss : If anyone asked for free samples I would tell them at once 
we do not give them. 

Vhe REcisTRAR : How is a man to know whether your goods are worth 
anything unless they are tried ? 

Witness: И you buy electric lamps and have samples you must pay 
for them. I order my lamps from Germany and know their quality. 

The REGISTRAR said he never bought а common lam pif he could help it. 

After hearing further evidence, the Registrar gave judgment for 
defendant, and allowed him 103. ex penses. 


It is quite 


Cavehill and Whitewell Tramway Arbitration Award, 


In the King’s Bench Division, Dublin, last week Justices Gibson, Boyd 
and Kenny heard an application by Belfast Corporation for an order that 
the award made on Dec. 19, 1911, by Mr. L. L. Macassey, C.E.. in the 
arbitration between Belfast Corporation and the Cavehill and Whitewell 
Tramway Co., be set aside on the ground that the award was not made 
in conformity with the terms of the order of the Court of Appeal, and 
that the arbitrator did not make a bona fide reconsideration and redeter- 
mination of his previous award. 

After hearing legal argumenta, the Court unanimously dismissed the 
application with costs, holding that the award was good on its face. 


Coventry Arbitration Award.—The arbitrator, the Hon. А. 
Lyttelton, K.C., М.Р., їп the arbitration proceedings to determine the 
price to be paid by Coventry Corporation for the purchase of the local 
tramways issued his award yesterday (Thursday) and has fixed the 
purchase price of the undertaking as а going concern at £202,132. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Banbridge.—4 committee has been appointed to report on the 
question of establishing electricity works. 

Bath.—The L.B. Board have sanctioned a loan of £8,000 for a 
Diesel engine set, motor alternator and booster. 17 years are allowed 
for repayment of loan for Diesel set and 15 yeara for the alternator 


and booster. 

Blackpool.—4t the Council meeting last week Ald. Brodie stated 
that for many years the Tramways and Electricity Committee had 
put aside £5,000 knowing there would be a future big expenditure. 
They were spending £15,000 this winter out of a fund of £20,000, and 
next усаг £10,000 would have to be spent. The tramways were 
becoming more expensive every year. 

Burnley.—The Council are recommended to increase the salary 
of the tramways manager (Mr. Н. Mozley) from £100 to £450 per 
annum, end thereafter by two annual increments of £25. ^ 


Carlisle.—A new agreement has been entered into bet ween the City 
of Carlisle Electric Tramways Co. and the Corporation as to the charge 
to be made for electric current for traction, &c. The company also 
undertake to effect improvements in the track and equipment. to 
“serap " nearly the whole of the present rolling stock and to place оп 
the routes cars of modern construction. , The cost of these improve- 


ments will be about £10,000. 


Devonport.— At the Council meeting last week the Electric Power 
Committee recommended application to the L.G. Board for sanction 
to borrow £9.983 for extensions of the generating plant. 

Ald. Love said it was necessary that the capacity of the works should 
be increased to meet the continually growing demand for lighting and 
power, and the recommendation was adopted without discussion. 

Ald. Leest moved “ That all able-bodied workmen under te Corpora- 
tion in receipt of wages under 24s. per week be given an increase of ]8.per 
week from the commencement of the next financial year." He said the 
advance was necessary because of the increased cost of living. 

Ultimately the respective. committees were asked to consider the 
advisability of all able-bodied workmen in the employ of the Corporation 
іп reccipt of a weekly wage under 24s. being granted an increase to that 
sum. 

Dundee.— The Electricity Committee recommend that the salary 
of the City electrical engineer (Mr. Н. Richardson) be increased from 
£600 to £650 per annum. 

The charges for electric current for lighting and power are to be 
revised and reductions representing £1,200 per annum are recom- 


mended. 

Dunoon.—The Board of Trade propose to revoke the Council's 
electrie lighting order. 

Halifax.—On the 5th inst. the new 1,500 kw. steam turbine 
supplied by the British Thomson-Houston Co., was started by Mrs 
Spencer, wife of the chairman of the Tramways and Electricity 


Committee, in the presence of a numerous company. 

Councillor SPENCER subsequently made a speech, in which he gave 
particulars of the progress cf the tramways and electricity undertakings. 
The tramways were fast becoming. if they had not already become. 
the largest profit-making department of the Corporation. He believed 
that the prediction of £18.000 to £20,000 profit this year would be fultilled 
The life of the town, apart from its situation and railway facilities, would 
depend on cheap motive power. If industry was to prosper it must have 
cheap electric power. 

Votes of thanks to Mrs, Spencer and the Tramways Committee were 
passe А 

Heekmondwike.—In regard to the Council's recent application for 
Sanction to a loan of £24,000 for the electricity undertaking, the bulk 
of which has been already spent, an intimation was received from the 
L.G. Board a few weeks ago that £10,000 would have to be replaced 
immediately, 

„Ава result of further correspondence the repayments have been spread 
over a period of five yeara. At the council meeting last week some mem- 
bers ex pressed the opinion that the ratepayers ought to have fullinforma- 
Шоп on the matter, and Mr. Elliott, chairman of the Finance Committee. 
assured the members that as soon as all the negotiations were completed 
the full report wonld be laid before th» Council The sub-committee's 
report. was considered in private. | 


Kirkaldy.—In a recent report the burgh electrical engineer, Mr 
Francis, recommended the Council to put down mixed-pressure 
turbine plant at an estimated cost of £9,000. 


London County Couneil.—On Tuesday the chairman of the High- 
ways Committee promised that his Committee would consider what 
could be done to avoid the obstruction to tramway passengers caused 
by the tramways and 'buses having the same stopping places. 

T'hrough-Booking with Omnibuses.—The Highways Committee re- 
commended that authority be cought in the soming Parliamentary 
session to enable the Council to enter into through booking arrangements 
vith omnibus com panies. 

Sir John Benn moved ап amendment to the effect that the Council 
should also seek. Parliamentary powers to run an omnibus services them- 
selves, and contended that if they possessed such powers they would 
be in a far better position to negotiate terms with the omnibus 
companies. After some discussion the matter was adjourned for a week. 

Electricity Supply Companies? Accounts.—The Highwavs Committee 
reported that the official auditors of the accounts for 1910 of the City of 
London Electric Lighting Co. relating to the Southwark Electric Lighting 
Order, 1891, had taken exception to an amount of £397. 4ч. 6d. charged to 
capital account in respect of expenditure upon wiring, motors and fittings 
on hire, as they were not satisfied that the item represented expenditure 
upon the authorised undertaking within the meaning of the Electric 
Lighting Acta. The undertaking of the Company was purchasable bv the 
council in 1931 upon Electric Lighting Act terms, and the amount of the 
capital expenditure as shown in the accounts may have an influence in 
determining the '' then " yalue of the undertaking in 1931. The Com- 
mittee therefore recommended ‘‘ That in the opinion cf the Council the 
expenditure of £397. 4ч. 6d. in respect of wiring, motors and fittings on 
hire, is not expenditure upon the company's undertakings as authorised 
by the Electric Lighting Acts ; and that the Board of Trade be so informed 
and be asked to take steps to ensure that the items in question are elimina- 
ted from the capital expenditure of the compan; on its authorised 


undertaking." 


Marylebone (London).—<At the last meeting of the Council the 
report of Mr. А. Carson Roberts, the Local Government Board 
Auditor, on his audit of the accouts of the Electricity department 
for the year ending March 31, 1911, was considered. 

In his report, Mr. CARSON ROBERTS referred tò the limitation imposed 
by sec. 20 (2) of the Council's Act of 1904 as to wiring. Another question 
raised was as to whether the separate statements of receipts and expen- 
ditur» of the sales and publicity department, as shown in the general 
ledger, and the profit and loss account of the sales department shown 
in the minute book, were in all respects correct statements. Sec. 20 of 
the 1904 Act clearly empowered the Council to trade in fittines and 
electric materials, and to enter into contracts for installing same, but it 
provided that “ they shall not themselves execute the wiring of private 
property, except between the main of the Council and the consumer's 
meter." The practice which had prevailed under the new sales depart- 
ment during the year had been that of obtaining the actual labour for 
the wiring work through a contractor, who received a commission on the 
cost of labour. There was no putting out of the wiring to contract. for 
the work was arranged and directed by the officers of the Council, the 
allotment of the workmen's time was controlled by them, the supply of all 
material and of some of the tools was arranged by them, and in some 
instances even the engagement of extra men. No other contractor had 
the opportunity of tendering for the work executed on that plan. In 
some cases the work was offered to contractors in the ordinary way. and 
the question as to compliance with the statutory provision only arose 
when the plan above mentioned was followed. In the auditor's opinion 
considerable alteration would be necessary to bring the plan within tho 
terms of the sub-section which appeared to contemplate an actual con- 
tract for sub-contract for the wiring. А proposal for revising the arrange- 
ment had been formulated by th» general manager in September last, 
and that proposal would involve a veritable execution of the wiring 
through contractors. Under these circumstances he did not think it 
was necessary for him to make any further report or to take any action 
in the matter on the present occasion. In dealing with the attempt 
of the Council to separate the '' sales" from the “ publicity " trans- 
action in the ledger account, Mr. Roberts said that it had been aban- 
doned because its completion involved a large number of estimated 
figures which could not be, or profess to be, by any means accurate or 
reliable. It was argued that (1) experimental work in testing apparatus, 
(2) cost of providing apparatus for the approval of prospective users, 
and (3) losses arising on the stocking of new inventions, which may prove 
to be unsaleable, are to be charged as part of the cost of developing and 
advertising the general undertaking. and not as sales department expen- 


4 diture. Even when a municipal authority had statutory power to engage 
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in the trade of selling these appliances, some of these itemsof expenditure 
might be of questionable legality. It is only on the strength of the 
very wide powers conferred upon the Council by their local Act of 1904, 
which gave unusual freedom in these matters, that they had been passed 
at audit. In his opinion. as it is by the sales section of the act that they 
are legalised, they should be charged to the sales department accounts. 

Observations on the report of the district auditor from the secretary 
and accountant of the electricity supply department and the borougn 
accountant were received by the Finance Committee, who submitted 
same for the approval of the Council. It was pointed out (1) that the 
admitted gross profit (£3,929) on all sales and works completed last year 
at a cost of £11,653 showed an average of 33-78 per cent. on prime cost ; 
(2) that whether, after meeting maintenance charges and а proper pro- 
portion of administration and management charges, there was а small 
margin of profit, (ога small loss, there still remained the im portant factor 
that no credit was or could be stated in respect of any increase in sale of 
current attributable to the sales department. 

After а long discussion, a motion by Coun. Lewis to refer the matter 
back for re-consideration was lost, and the rc port was adopted. 


Metropolitan Association of Electric Tramways Managers.—A 
mecting of the members of this Association was held at the Municipal 
and County Club on Friday last. when the following were present :— 

Messrs. A. H. Stanley. managing director, London Electric Railway 
Со. and London United Tramways (Chairman of Association). Н. Е. 
Blain (West Ham), Н. L. Howard (Barking). W. E. Hammond (Metro- 
politan Electric Tramways), А. У. Mason (South Metropolitan Electric 
Tramways), Z. A. Knapp (London United) апа T. B. Goodver (Croydon). 
hon. secretary. Letters of regret at their inability to be present were 
received from. Messrs. А. Coveney (Erith), W. Murray (Walthamstow), 
W. С. Ullmann (East Ham), F. Schofield (Leyton) and S. Dudman 
(Dartford). 

Municipal Wiring.— Brighton Lighting Committee have again con- 
sidered the question of wiring consumers’ premises, At their last 
meeting a letter was read from property owners expressing the belief 
that a scheme for wiring houses would be benelicial from the public 
health point of view. and extremely convenient to tenants. The Com- 
mittee. however, resolved to defer consideration of the proposal. 


Neweastle-under-Lyme.— The Electricity (Committees recom- 
mendation to instal two 150 kw. Diesel oil engines was adopted at the 
last meeting of the Council. The Committec had obtained a report 
on the matter from Mr. E. M. Lacey. and this was favourable to the 
introduction of Diesel engines at the generating station. 


New G.C.R. Corridor Trains.—The Great Central Co. has just intro- 
duced in the Newcastle and Barry service an entirely new train com- 
posed of five vehicles which have been constructed in their works at 
Dukinfield. 

Each vehicle is 60 ft. long by 8 ft. 105 in. wide. mounted on two four- 
wheel bogies of special type. which add consider ably to the comfort of 
passengers, ensuring easy riding with a minimum of vibration. The 
vehicles are fitted with complete “ Dual ` brakes and tell-tale indicators 
which work in conjunction with the automatie and hand brakes, effec- 
tively preventing the latter being negligently left in the " on " position. 
Passenger alarm apparatus, and a special heating apparatus, which is 
automatically sensitive to changes of external temperature and under the 
full control of passengers, are also fitted. А noticeable feature in the 
compartments is the absence of all unnecessary projections of polished 
woodwork. The first class compartments and the dining cars are fitted 
with a new type of double parcel rack, consisting of an ordinary, or upper 
one, suppplemented by а smaller one. for the reception of very light or 
slender articles. Folding flush elbow rests have been adopted throughout 
the first-class compartments, while hassoeks or footstools are also pro- 
vided. Lighting is electrical and controllable back lights are provided in 
each class of compartment. Bell communication for the atendants is 
supplemented by a separate indicator over the door of each compart- 
ment on the corridor partitions. In each side of the guard's van an in- 
genious train indicator which is illuminated at night has been introduced. 


Pembroke (co. Dublin).— The Council have decided to carry out 


extensions of the electricity undertaking at an estimated cost of 
£6,000, 


Perth.—The Council have decided to apply for sanction to a loan 
of £8,000 for extensions of the generating plant, &c.. in order to supply 
two large new consumers the new infirmary and the new premises 
of Messrs. John Dewar & Sons. 


Provisional Order Revocation.—The Board of Trade have revoked 
the Formby Electric Lighting Order, 1907. as from Feb. 7. 


Radcliffe. —An inquiry was held on Wednesday into the Council's 
application for sanction to borrow £17.750 for extensions of the 
electricity undertaking. 

Rail-less Traction. — Bradford Tramways Committee have decided 
to adopt а device for minimising the complaints as to the splashing up 
of mud by the rail-less ears. 

London € 'ounty Council have given consent for tests of the track- 
Jess trolley electric tramway system to be made shortly on their line 
between Woolwich and Eltham. 


Railway Companies & Electricity Supply.—The Incorporated 
Municipal Electrical Association is organising opposition against a 
clause of the London & North Western Railway Bill which would 
enable the Company to supply electrical energy for lighting and 
power. Already a number of municipal electricity supply under- 
takers have decided to take steps to oppose the Bill. 


St. Annes.—The Electricity Committee are considering the ques- 
tion of reducing the charges for electricity for cooking and heating. 
There are 1.090 consumers of electricity. against 980 a year ago. А 
spare turbine 15 to be purchased from Blackpool Corporation. 


Sheffleld.— On the presentation of the minutes of the Electric Light 
Committee at the meeting of the Council on Wednesday Councillor 
Walker called attention to the unusually large expenditure on. 
‘urgent work ` requiring the confirmation of the Council (£7.094), 
and thought the Council should be consulted before work to that 
extent was carried out. 

Ald. BENNETT explained the circumstances, but agreed that it was un- 
desirable that that item should reach so high a figure. | 

Ald. Marsu congratulated the committee upon its scheme for the pay- 
ing of apprentices, and expressed the hope that they would be thoroughly 
well taught in all departments of the undertaking, and that those attend- 
ing classes at the Applied Science Department would be given the neces- 
sary consideration in the matter of hours, of duty, &c. 

The Watch Committee's report on publie lighting was referred. back 


1 for further consideration. 


Southampton.— An inquiry was held last week into the application 
of the Corporation for sanction to borrow £22.600 for additional 
plant, &c.. at the electricity works. 

The inspector (Mr. T. EKIN) said that they proposed to borrow for the 
purchase of radiators to be supplied to consumers. Such things had a 
very short life. and he did not think the Board had ever sanctioned a loan 
for them: they should be paid for out of revenue. 

The chairman of the Electricity Committee, Mr. WiLDING, said that 
there had been an abaormal development in the use of electricity generally 
and that the revenue of a single year was insufficient. to bear the capital 
expenditure necessary to cope with that abnormal dev elopment. The 
increased demand had been so much more than was expected that if 
they were to рау for all the apparatus out of revenue they should have 
to ery a halt. They did not ask fora long term for repayment: if they 
allowed three years it would help them to keep pace with the develop- 
ment which had followed upon their act of last year. 

The Inspector: J see that last year vou allocated £2,500 of the elec- 
tricity profits to relief of rates: 1 hope you have no intention of doing 
anything so dreadful again. 

Mr. Witping : We promised last March to give £3.000 for this year. 

The INSPECTOR: And yet you are applying for sanction to borrow 
£3,000 for radiators and meters ! 

Mr. WiLDING : We are asking you to allow a special expenditure to be 
spread over three years: it is not borrowing in the ordinary sense. 

The Inspector: But you will have to pay interest on the amount for 
three years, and it happens to be the exact amount which you are giving 
away. 

Mr. WILDING : I think that in an ordinary business it would be per- 
fectly justifiable to pay the shareholders а dividend and vet go to the 
bankers for a loan to provide for an extension of the business. 

The INSPECTOR : Yes, but this is not a dividend. 

The Town CLERK: The ratepayers have to guarantee the concern, 
and they run it to get something out of it; ourrates are very high. 

The ТузрЕСТОВ: I think it is wrong of the department. having this 
difficulty to face, to throw their surplus profits away, and I hope the 
Committee will be careful as to what they do in that мау in the future. 
The profits you earn should be spent in the undertaking. Well, your 
electricity department has had a very excellent record, and I regard this 
proposed loan for radiators as a bit of back- sliding. It does not seem 
good finance to pay over £3.000 and have to borrow the same amount and 
pay interest on it. | 

After some further evidence was given the inquiry closed. 


Sunderland.— At the Council meeting on Wednesday the chairmin 
of the Electricity and Lighting Committee (Ald. Bruce) moved the 
adoption of a recommendation that additional plant be obtained for 
the Hylton-road station at an estimated cost of £22.207. and also that 
а.с. and d.c. mains be provided at an estimated cost of £15.000. Не 

said last year the demand for current was so great that they were 

running very great risk of breakdown. The capital expenditure of 
the undertaking was £431,000, but £117.367 had already been paid oft 
while the undertaking also contributed £2,723 per annum to rates. 

T he recommendation was unanimously adopted, and the Finance Com- 
mittee was instructed to take the necessary steps to borrow the amount. 

It was decided that, from Jan. 1 the rate for electricity supplied for 
domestic purposes be reduced from 14. to $d. per unit. 


Taunton.—On Tuesday the Electriaty Committee reported that, 
owing to the decision in the Leicester case, they were advised that 
the agreements between the Corporation and the Electric Free Wiring 
Co. (now the National Electric Construction Co.) were ultra vires, 
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{ог electric current, and that they had appointed а sub-committee 
of three to consider the report and submit а recommendation. 

Agreements with the Seaton Carew Iron Co. for the supply of waste- 
heat and energy from blast furnaces were submitted for sealing, as was 
also an agreement with the Hartlepools Pulp & Paper Co. for the supply 
of electrical energy to their works. The committee also recommended 
that the terms offered by the local tramways company for a supply of 
electricity for the Seaton Carew lines be approved. 

After discussion, the minutes of the committee were approved, and it 
was also decided to support the bill of the Municipal Electrical] Associa- 
tion for amendment of the Electric Lighting Acts. 


Wireless Telephony.— Reports in the daily journals state that Mr. 
Grindell-Matthews has made a number of satisfactory aeroplane tests 


between Newport and Cardiff. 


Yarmouth.—Seventeen flame arc lamps, each of 2,000 c.p., are 
to be erected on the trolley standards on the Marine Parade for a 
period of 16 weeks from June 7 at a cost of £80 per season. 

At the meeting of the Council on Tuesday, the report of the electrical 
engineer (Mr. G. Bryant) on the failure of the electricity supply on. 
27th ult. was read. The failure was due to a breakdown at about 6 p.m. 
at the generating station which entirely interrupted the supply for both 
light ing and tramway purposes, and also caused injury to one of the 
employés. The cause of the stoppage was the fracturing of a 6 in. 
diameter bye-pass steam-pipe directly connected to the main steam-pipe 
range. The steam filling the engine room saturated the electrical 
machinery with water, and rendered the main dvnamos useless for a time. 
The supply was partially restored at abont 9 p.m., and at 11 p.m. the 
same evening the whole of the private and the greater part of the public 
lighting was running as usual. The machines supplying current to the. 
trams, being directly in the path taken by the steam. suffered most, and 
the department was not able to run any of these until the morning of. 
Monday, the 29th, when a rednced service of cars was гип. Eight men 
were on duty at the time, and all escaped injury with the exception of F. 
Bristow, switchboard attendant. The behaviour of the men on duty 
was worthy of great praise, and also that of the whole of the staff, who 
were quickly on the scene, and worked with great willingness and skill. 
The cause of the fracture of the steam pipe was being investigated by 


the Board of Trade. 

Dinners.—On Saturday last the annual dinner of the Dublin 
branch of the Electrical Contractors’ Association took place, the 
president (Mr. T. E. Brunker) being in the chair. 

The President proposed, and Messrs. Pilditeh and Tatlow responded 
for, “ The Institute of Electrical Engineers." 

In response to the toast of the health of the president, Mr. BRUNKER 
said that the object of the Dublin Electrical Contractors! Association 
was to see that the best possible electrical work was done for the public. 
The members wished to do away with the “ jerry " contractor. They 
were anxious for genuine, respectable electrical contractors to become 
members of their Association. In his opinion it was one worthy of the 
support of all centra] station engineers, and of all consulting engineers. 

The PRESIDENT proposed “ Our Guests," and the city electrical engi- 


= 
and that the Corporation could not continue to make payments under 
their agreemente, and such payments had been accordingly Stopped. 

The committee stated that they felt the difficulty of the position in 
having to entirely repudiate the agreements, and by their instruction the 
Town Clerk had an interview with the company with a view to a com- 
promise, but the company had not shown any disposition in that direc- 
tion, and they were now promoting a bill in Parliament to confirm the 
full wiring agreements entered into with Taunton and other Corporations 
and District Councils. The committee decided that it was necessary 
to petition against the bill. The various ways in which the agree- 
ments had, through altered circumstances, worked prejudically to the 
Corporation were explained by the Town Clerk, and if the company were 
disposed to take those circumstances into consideration and come to 
reasonable terms with the Corporation, the committee stated that they 
would be prepared to consider terms, and would report thereon to the 
Council. 

The report was adopted. 

Telephone Troubles.—The telephone transfer has led to some 
complaints from the public as to certain inefficiencies in the service 
aince the Post Office has taken over the National Co.'s undertaking. 
These complaints have resulted in the issue of a statement by the 
Postmaster-General, pointing out the probable causes of the in- 
efficiencies referred to and informing the public that steps are being 
taken to mitigate any inconvenience frcm which subscribers may 
suffer. Mr. Samuel's statement is a general one, and may be briefly 
abstracted as follows :— 

The London exchanges serve about 200,000 telephones, and about 
1,250,000 calls are dealt with every day. 1% was unfortunate that in 
January nearly 3,000 overhead lines were temporarily disabled by the 
severe gale and snowstorm which occurred in the middle of that month. 
These overhead lines were taken over from the National Telephone Co., 
and will in due course be mostly replaced by underground lines. 1% 
has been necessary to transfer to new exchanges about 8,000 subscribers' 
lines and junction lines from the Westminster and Avenue Exchanges of 
the National Telephone Co., as the equipment of those exchanges was not 
of a modern type. Not only had new exchange switchboards and 
apparatus to be brought into use at the exchanges, but the subscribers’ 
instrumenta had to be changed and to a considerable extent overhead 
lines previously in use were replaced by underground lines. "There are 
certain differences in the new telephones, especially where small switch. 
boards are fitted in subscribers’ offices. 

Although instructions had been issued to the staffs of all the London 
exchanges to exercise the greatest care in dealing with calls, and especially 
to guard against any lines being reported as engaged unless the electrical 
indications of engagements have been clearly received, these instructions 
are now being repeated in stringent form by the Postmaster-General's 
directions. It should, however, be remarked that the number of outward 
calls made by many busy subscribers lead to the failure of inward calls 
made for those subscribers to an extent which is often not fullv realised. 

The records of the National Telephone Co. and of the Post Office, 
extending over a series of years, show that on the average 18 per cent. to 
20 per cent. of the whole number of calls made throughout the day are 
made for engaged lines, and in the “ busy hour ” at the larger exchanges. 
such as *“ Gerrard," “ London Wall," or “ Avenue," the number fre- 
quently rises to over 30 per cent. The figures for January show no 
appreciable increase over those for previous months. 

In anticipation of the development of the service arrangements are in 
progress to increase the capacity of existing exchanges. <A large new 
exchange serving the western district of London will be completed early 
this year, and three other important exchanges are in process of con- 
struction in Central Lendon. The number of junction lines between 
exchanges is also being increased, and additional operators are being 
trained to meet the growth of business. 

Г It may be added that many of the complaints launched against 


the service have been both circumstantial and serious. 


Walsall.—At the Council meeting on Monday the Council adopted 

the accounts of the electricity department for the year ended Dec. 31 
last, which show that the total capital expenditure is £135,896 
(increase £12,979), and the total amount contributed to funds for 
repayment of capital £26,264, of which £8,982 has been repaid. 
‚ Revenue was £17,162, working and general expenses were £10,431, 
interest, sinking fund and instalments for repayment of loans amounted 
to £3,488, the net result being a deficit of £185. Units generated were 
2,707,147, public lamps took 43,038, traction 838,328 and private con- 
sumers 1,130,841. The total maximum demand was 1,119 kw. 

Coun. HAYWARD, in moving the adoption of the report and accounts, 
stated that the deficiency was due to the fact that the Committee had had 
to contend with extraordinary circumstances which had meant an ab- 
normal expenditure. "Things were considerably brighter, however, and 
he prophesied that the current year would yield a substantial profit. 
He had expected a greater loss. The Tramways Committee were pro- 
mising £1,000 for relief of rates, and about £800 of that was the amount 
the E ectricity Committee sacrificed by giving the Tramways Committee 
& preferential rate. 

West Hartlepool.—At the last meeting of the Corporation the 
minutes of the Electric Lighting Committee stated that they had oon- 
sidered a special report of the Borough Treasurer and Borough Elec- 
trical Engineer on the Norwich, or assessment, system of charging 


sound electrical work. 
Capt. PURCELL, chief of the Dublin Fire Brigade, also responded. Не 


was directly interested in the operations of the members of the Associa- 
tion. Speaking from experience, and largely from experience gleaned 
in America, he said that there were very often disastrous fires caused by 


There he had seen methods of distributing electricity which would shock 
the members of the Association. There was certainly no regard for human 
life in America. 
wires, they sometimes came in contact with high-tension wires, and they 
were electrocuted in full view of the people in thestreet below. This was 
all due to the desire of rush and of cheapness. He was glad to say that 
the Board of Trade and other people concerned in this country had laid 
down rules which had in great measure prevented such accidents. Dublin 
was free from such accidents and from fires due to electrical causes, and 
he attributed that freedom to the careful supervision of the officials of 
the Corporation in not giving current to any establishment until the 
wiring and the fittings had been thoroughly tested. Не had predicted 
that as the use of electricity became more common people would become 
foolhardy and careless; that they would begin to handle it as they did 


prietors of establishments would engage handy men to make extensions 
to their electrical systems, &c., with the result that the fuses would 
possibly blow, and then the handy man would procure the nearest piece 
of ordinary wire and make a connection—and the Fire Brigade would 
come in last.: An electrical installation should be perfect. Electric 
lighting was the safest of all means of lighting when properly installed, 
but it was the most dangerous of all means of lighting when improperly 


installed. 


destructor departments took place on the 2nd inst. Coun. J. B. Inglis 
(Sheriff of York) presided, and amongst those present were Ald. Meyer, 
chairman of the Electricity and Tramways Committee; Councillors 
Bailey and Dixon; Mr. J. W. Нате, manager of the tramways and the 


The chairman said he had heard from disinterested persons testimony 


Meyer also spoke in praise of the employés. 


neer (Mr. M. RUDDLE responded.) He emphasised the importance of . 


electricity through bad workmanship. In America electricity “ ran riot.” 


When artizans were dealing with telephone or telegraph , 


the water supply of their houses; and, as a consequence, that the pro- - 


The first annual dinner of York Corporation electricity, tramways and - 


electricity department; Mr. E. J. Nicholls, chief assistant engineer, &c. 


ав to the good conduct of the tramway motormen and conductors, Ald, 


T 
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The 15th annual dinner of the staff of the electrical engineer's 
department of the North Statfordshire Railway Co. took place at 
Uttoxeter last week, Мг. A. Е. Rock, M.I.E. E., in the chair. The 
Company numbered about 70. 


Festivities.—The Darwen municipal tramway employés had their 
annual “* social " on Friday. 

Ald. Tomlinson, who presided, said the receipts on the tramways last 
year were £200 more than the previous year. The passengers carried 
were 2,388,408 and only £3 was paid as compensation. 

The annual social meeting of the Kirkcaldy tramways and electricity 
department's employés also took place last week. ‘Treasurer Kilgour said 
the present year would be the record for both the tramways and electric 
light, and they had recommended the Council to double the capacity of 
the plant at the generating station. ‘The tramways had carried from May 
17 to Jan. 31 3,821.387 passengers, an increase of 400,000 over last year. 
That, to a certain extent, was due to the extension to Dysart, but the 
Kirkealdy lines alone carried 130.000 passengers more than last year 
(equal to an increase of £376). 

The Sherwood section of the Nottingham Corporation tramwaymen had 
their annual reunion recently. Mr. Н. Morley (chief inspector) presided. 
Mr. R. H. Swain referred with regret to the loss they had sustained in the 
death of Ald. Brownsword, vice-chairman of the Tramways Committee. 
He also paid a tribute to the tramway workers. The drivers were careful 
and the conductors attentive and polite. 


i COLONIAL AND FOREIGN NOTES. 


Argentina.—The “ Review of the River Plate" says the Dodero 
electric tramways, in the City of Corrientes, have started working. 

Rosario Municipality recently received two tenders for publie lighting, 
one from Mr. С. E. Smith (on behalf of a London syndicate) offering to do 
the lighting with 10 ampere ате lamps, at $5:68 gold per lamp per month 
and interior municipal lighting at 5 cents gold per unit, and the other 
from the Rosario Electricity Co. for 360 10 ampere lamps, at $7.51 gold 
per month, up to 650 lamps at $6:67 gold and over 650 lamps $6:26 gold, 
the hours of lighting varying from 9:20 to 12:40 hours per night for different 
months; interior Municipal lighting 7 cents gold per unit; for extra- 
ordinary services up to 10,000 incandescent lamps of 8 c.p. at 5 cents gold 
per unit. 

Australasia.—The ** Australian Mining Standard " states that a 
Musselburgh (N.Z.) resident has invented an apparatus which, under 
the contral of the motorman. indicates in tramears the name of the 
next stopping place and rings a bell before the ear stops. The appara- 
tus is being tried on the Dunedin lines. 

'Yhe accounts of the Adelaide Municipal Tramways Trust, in regard 
to the electric lines, show that at July. 191], the total amount advanced 
by the Government was £1.127.374, the capital expenditure was 
£1,174.432, the capitalised interest was £26,465, and the reserve for 
renewals amounted to £16,124. For the years ending July, 1910. and 
July. 1911. respectively. the revenue was £168,818 and £225,425, the 
working expenses were £123,445 and £160.922. Revenue per car-mile 
was 14.272. and 14-944d., working expenses (including power) were 
10:436d. апа 10-668d. (= 73:123. per cent. and 71-385 per cent. of the 
revenue). Passengers carried were 23.646,786 and 31,345,576, car-miles 
2,838.74 and 3,620,222, and units used 4,227,107 and 5,986,791 (— 1-48 
апа 1:65 рег car-mile). 

Marrackville (N.S.W.) Council has given the Australian Gas Light Co. 
12 months’ notice to dis. ont/nue street lighting by gas, as it is proposed 
to adopt electric lighting. 

Electric lighting has been adopted at Alexandria (N.S.W.) in place of 
gas. and at the last meeting of the Council a statement was submitted 
showing that the first year's cost will be £825 per annum. There are 256 
50 c.p.. 2 100 c.p. and 5 are 1.500 с.р. lamps to take the place of 220 gas 
lamps. ]f the equivalent number of gas lights of similar power were 
installed, it would cost £1,068 159. | 

The Lord Mayor of Sydney proposes to make a prominent feature of 
the question of the transport of the city trafic. He intends to convene 
meetings and subsequently approach the Government, pointing out to it 
the necessity for dealing with the matter in a comprehensive manner. 
"here is some talk of adopting a system of shallow underground railways 
in Sydney. 

Narrabri (N.S.W.) Council has set aside £20 for a report by a consulting 
engineer on a proposal for lighting the town by electricity. Narrabri is 
351 miles north-west of Sydney. 

The Electric Supply Co. of Victoria has raised the price of current to 
private consumers for lighting at Ballarat from 5d. to 6d. per unit, and the 
cash payment bonuses have been discontinued. The cost of generating 
has increased, and it is stated to be now 40 per cent. higher than that of 
Melbourne. 

Canada.— The Canadian Fire Underwriters’ Association of Toronto 
have decided that after Jan. 1, 1913, they will not accept any electric 
wire except the new code rubber wire specified in the 1911 National 
Electrice Code. It is understood that this rule will probably be 
adopted by the other fire underwriters’ associations in Canada. 

Cuba.— The municipal authorities of Palma Soriano, province of 
Oriente, have been authorised to establish electricity works. 

India.—' ' Indian Engineering " understands that a new and 
separate electrical branch is being established by the Great Indian 


' 
Peninsula Railway Co., which will be ettached to the locomotive 


department for general supervision purposes, while having its own 
superintendent at a salary of Вз.600 (£37. 2s. 8d.) per mensem and 
an electrician at Rs.500 (£31. 1s. 4d.) per mensem. 


Italy.—The Società Anonim» Galatea have obtained а concession 
for the construction and working of an electric tramway from Catania 
to Acireale. and the Società Tramvie di Mestre have secured a similar 
concession in regard to a line from Mestre to Mirano. 

А return has been issued by the Italian Ministry of Agriculture, Indus. 
IM Commerce, giving particulars of electricity works in Italy up to 

The ** British and South African Export Gazette " states that :— 

At the request of the Transvaal Manufacturers’ Association, Johannes- 
burg Municipality has decided to throw open to Colonial coach and wagon 
builders the contract for 10 new tramcars (estimated to cost £10,000). 

The electrical contracting and supply firms in Johannesburg are to be 
congratulated on the success of their agitation against what they regard 
as unfair municipal trading. the Municipality having decided to have the 
electrical work of the new Town Hall carried out by contract. 

А complete electrical plant is to be installed at the Shamva property, 
Rhodesia, and orders for surface and underground machinery will shortly 
be given. 

Pretoria Municipality have decided that tenderers for their contracta 
shall in future provide two sureties, and every tender shall hold good for 
30 days, and that any tenderer who withdraws a tender or fails to take up 
a contract when called upon to do зо shall be debarred for two yeara from 
tendering for the Corporation's contracts. The practice of requiring 
deposits with tenders is to be abolished. 

A telegraph and telephone line will shortly be in operation between 
Elizabethville, Katanya and Sakama, on the Congo-Rhodesian frontier, 
under State ownership. 

Two new telegraph lines are to be run from Cape Town to Johannesburg 
and a third from Cape Town to Durban, while others are contem plated. 

Germiston (Transvaal) Municipality have received authority to borrow 
£400,000 for public works, including £106,690 for tramways. 


Uruguay.—The “ Review of the River Plate " says a company has 
been formed to convert the tramways in Paysandu to electric traction. 


Wireless Telegraph Notes.—The first Commonweelth wireless 
telegraph station was opened at Melbourne on Fridey last by Lord 
Denman. Governor-General of the Commonwealth. Messages were 
exchanged with H.M.S. "' Drake.” the flagship of the Australian 
Station. et Hobart. 


The “ Review" of the River Plate, announces thet the Minister 
of War for Argentina has contracted with Siemens-Schukert werke 
for supply of five portable Telefunken wireless military telegraphy 
outfits, at a total cost of $15,312 gold. The equipments are for use 
by the troops operating in the Chaco. 


The Union steamship “ Marama " is equipped with a Marconi 
wireless outfit and has recently been at Vancouver, B.C. Upon 
leaving that port she established communication with the Canadian 
Government Marconi stations at Victoria, Pachena Point, Triangle 
Islend and Esterant Point. which were kept in touch up to a distance 
of 1.300 miles, when the Honolulu station was taken up. After 
Honolulu, Suva, Tavinni and Sambasa in the Fiji group were picked 
up, end Suva was in communication until the vessel arrived at Wel- 
lington, N.Z. It is stated further that the Union Сов '' Taiti.” 
similarly equipped, was picked up when these vessels were 1.500 
miles apart. 


The“ Australian Mining Standard " states that tle British Govern- 
ment has secured эп option of the patent rights of èn invention for 
controlling aeroplanes by means of Hertzian weaves, of which experi- 
ments are reported to have given satisfactory results. 


It is announced that a great wireless enterprise is about to be 
established on the Pacific coast. A Panama-Pacitic International 
Exposition is to be held at South California in 1915, and a tower of. 
similar form to the Eiffel Tower at Paris is to be erected. It is to rise 
from an elevated stand 500 ft. high, and although the tower itself 
will be lower than its Paris prototype, it will reach a height of 350 ft. 
The tower is to be utilised as a wireless telegraph station, a metero- 
logical observatory and for lighthouse purposes. [t will be equipped 
also with а powerful searchlight. Mr. G. von L. Meyer, secretary of 
the U.S. Navy. has forwarded a letter to San Francisco, stating that 
the U.S. Navy Department is taking steps towards erecting a high- 
power station on the Californian coast in connection with its chain of 
stations across the Pacific and for communication with ships in the 
Eastern Pacitic Ocean. A site near the Ocean Beach at San Fran- 
cisco has been selected. It is expected that the Exposition at San 
Francisco in 1915 will be the finest exposition of its kind ever held. 1t 
will be held inconnection with the official opening of the Panama Canal. 

It is announced that Marconi’s Wireless Telegraph Co. have issued 
a writ against the Australian Commonwealth Government for alleged 
infringement of patents. um ven 
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TRADE NOTES AND NOTICES, | 


“THE ELECTRICIAN” ELECTRICAL TRADES 
DIRECTORY AND HANDBOOK.—The 1912 Edition 
of the Big Blue Book will be Ready in a few days. The 
price is 158., post free; United Kingdom, 153. 9d. The 
volume will bring a great mass of very valuable 
statistical and technical data quite up to date, and the 
Directorial Division will be thoroughly revised and 
amplified up to within a few days of publication. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume. The Directory 
Division, which will be thoroughly accurate, has been 
completely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers’ and 
Dealers’ purposes. The full set of valuable Statistical 
and Engineering Tables, &c., carefully revised and 
extended, will be included in the 10912 Big Blue Book, 
making it the most complete work of the kind ever 


published. 


TENDERS INVITED. 


Leens City Council invite tenders for a stem turbine, two-phase 
alternator and exciter of 6,000 kw. capacity, running at а speed of 
1,000 revs. p2r min.; electrically driven surface-condensing plant 
and the necessary steam, exhaust and water pipes, &c. Copies of 
genera! conditions, specifications and form of tender ту be obtained 
from the manager of th» depourtment (Mr. Harold Dickinson), 1, 
Whitehall-road, Leeds. Tenders to the towa clerk, Mr. Robt. E. 
Fox, Town Hull, Leeds, by 10 a.m of Saturdvy, March 9. Sre also 
ап advertisement. 


BRADFORD Corporation invite tenders for the supply and crection 
of emergency excitation battery and ой eliminating plant for feed- 
weter purification. Copies of specification. generel conditions of 
contract end forms of tender тзу be obtained from the city elec- 
trical engineer. Mr. Thos. Roles. Town Hall. Bradford. Tenders to 
the town clerk, Mr. Fredk. Stevens, by 10 a.m. of Thursday. Feb. 29. 
See also an advertisement. 


The Electricity Committee of DUBLIN Corporation invite tenders 
for the supply and erection complete, and, alternatively. for the 
supply only, of 5,000 volt 100 kw. three-phase transformer pillara. 
Npecification, conditions and forms of tender from the city electrical 
engineer. Mr. Mark Ruddle. Fleet-street, Dublin. "Tenders. ad- 
dressed to the chairman of the Electricity Supply Committee. 3. 
Cork-hill, Dublin. by Wednesday, March 6. See also an advertisement 


Tenders ere invited up to March 26 for the supply of dry cells, and 
up to April 16 for the supplv and delivery of magneto table telephones 
and common battery wall telephones to the Postmaster-Generel’s 
Department. MELBOURNE (Victoria). Tender forms, &c.. from the 
Commonwealth Office, 72, Victoria-street, London. S.W. See also 


en advertisement. 


LEEDS Council also invite tenders for the supply of the whole or any 
portion of about 40,000 tons of steam coal (small slack, smudge 
or similar material) required for the electricity department during the 
year commencing April 30, 1913, and for various goods including 
copper bars, strip, wire, timber, oils, &c., i.r. covered cables, mains 
boxes and fittings, coal tar. pitch, jointing and insulating materials, 
electric lamps, fittings and sundries, &c. Schedules, conditions of 
contract and forms of tender mwy be obtained from the manager 
of the electric lighting department, Mr. H. Dickinson, 1, Whitehall- 
road, Leeds. Tenders to the towa clerk, Mr. В. Е. Fox, Town Hall, 
Leeds, by 10 a.m. of Wednesday, Feb. 21. 


Leens Tramways Committee require tenders by 10 a.m. Feb. 26, 
for 12 months’ supply of electrical sundries, ironmongery. iron and 
steel, castings, oils, &c. ; also for supply of 1.300 tons of rails, with 
fish plates and sole plates, points, crossings, bolts, copper bonds. &c., 
and for reconstruction of portions of tramway track. "Tender forms 
from Tramway Offices, City-square, Leeds. 


. Loxpon County Council Asylums Committee require tenders by 
П a.m. Feb. 29, for 12 months supply of electrical sundries, iron- 
mongery, belting and packings, &c. Forms, &c., from the Asylums 
Committee's Offices, 6, Waterloo-place, S.W. 


The Commisstoners of H.M. Works and Рсвілс. BUILDINGS are 
prepared to receive tenders for the supply of fuse and switch boards 
for one year. from April. 1912. - Forms of tender, conditions, &с. 
from the Storekeeper, 12. Lambeth Palace-road. London. S.W. 
Tenders by 11 А.м. of Wednesday, Feb. 21 to the Secretary, Н.М. 
Oftice of Works, Storey's Gate, London, S.W. 


HAMMERSMITH (London) Borough Council invite tenders for tho 
supply of stores for the year ending March 31, 1913, including are 
lamps globo, incandescent electric lamps, cardons, electric light sun- 
dries, insulated wires, meters. tools, cable-joint and fuse boxes and 
connections, oils, «е. Forms of tender, &c., from the borough elec- 
trical engineer, Mr. G. Gilbert Bell, 85. Fulham Palace-road, S.W. 
Tenders must be delivered to the Town Clerk, Town Hall. 
Hammersmith, by 4 p.m. of Wednesday, Feb. 21. 


St. Pancras (London) Borough Council invite tenders for the 
supply of arc lamp carbons, Specification. conditions of contract, 
and form of tender from the Electricity Department Offices, 57, 
Pratt-street, Camden Town. N.W. Tendera to the town clerk, Mr. 
C. H. F. Barrett, by noon of Thursday, March 7. 


Вогтох Tramways Committee want tenders by Feb. 26 for vesr's 
supply of overhead materials, gear and pinion wheels, brake blocks, 
lighting materials, ironmongery, oils, &c. Forms from the general 
manger, Bradshawgate, Bolton. 

Вв1зтог, Electrical Committee invite tenders for 12 months’ suppl y 
of arc lamp evrbons, joint and fuse boxes, a.c. metera and d.e. 
mercury-type am»ere-hour meters. Copies of specification from 
the engineer and general manager, Мг. H. Faraday Proctor, M.LC. E., 
M.I.E.E., electricity department, The Exchange, Corn-street, 
Bristol, to whom tenders are to be delivered by 10 a.m. of Feb. 2). 


MANCHESTER Tramways Committee invite tenders for general 


stores for the year ending March 31, 1913, including motor and con- 


troller parts, armature and field coils. resistances, lightning arresters. 
trolley poles, lamps, car-switches, bolls, &c., telephones and testing 
instruments, insulating material, arc lamp carbons, overhead equip- 
ment, trolley heads, wheel bushes and spindles, electrical signal spire 
parts, &c. ; also cables (power and lighting). boll wire. rail bonds, &c. 
Schedules, with conditions of contraet and forma of tender from 
the general manager, Mr. J. M. Ме гоу. 55. Реса Ту, Manchester. 
Tenders, to chairman of Tramways Committee, by 10 a.m. of Feb. 29, 


The Tramways Committee of MANCHESTER Corporation also invite 
tenders for the supply of tram^ar type ampere-hour meters. Speri- 
fications and forms of tender from the general manazer, Mr. J. M. 
McElroy, 55, Piccadilly, Manchester. Tenders to the Chairman of 
the Tramways Committee by 10 a.m. of Tuesday, Feb. 20. 


BELrAsT Tramways and Electricity Committee invite tenders for 
12 months' supply of stores for the electricity department. including 
tools, incandescent lamps, solder, refined "Trinidad bitumen, 
bitite strip. prepared tape and rubber tape for joints, Joint-box com- 
pound, fuse wires, wood and stoneware troughing. &c., lighting 
feeder and section pillars, arc lamp carbons, trolley wire, overhead 
line material and galvanised wire, &c., also v.b. insulated cable, clec- 
tricity meters, demand indicators, automatic time switches and house 
service cutouts. Forms of tender from the city electrical engineer, 
Mr. T. W. Bloxam, East Bridge-street, Belfast, and tenders to the 
town clerk, Mr. R. Meyer, by 10 a.m. of Monday, Feb. 19. 


PONTYPRIDD Council require tenders by Feb. 21 for one year's 
supply of cables and wires, tram^ar and tramway equipm2nt, meters, 
insulating material, installation stores and sundries, &2. Form: of 
tender, &c., from the Electrical Engineer, Treforest, Pontypridd. 

CovENTRY Corporation require tenders by 10 a.m. Feb. 22 for 
supply and erection of a water-cooling tower for the electricity 
department. Specifications, &c., from the Engineer and Manager, - 


BATTERSEA (London) Council require tenders by noon Feb. 20 for 
12 months’ supply of electricity meters, service joint boxes. carbon 
and metal filament lamps, oils, &c. Forma of tender from the 
Electrical Engineer, Lombard-road, S.W. 


KiRKCALDY Corporation require tenders by Feb. 29 for supply and 
erection of 1,000 kw. steam turbo-generator, condensing plant and 
cooling tower. Specifications from the Burgh Electrical Engineer. 


Пловр Council require tenders by noon Feb. 27 for one year's 
supply of carbons, cables, fuse boxes, metal and carbon filament 
lamps, joint boxes, meters, &c. Specifications, &c., from Mr. A. H. 
Shaw, Electricity Works, Ley-street. Ilford. 

Ровтзмостн Tramways Committee want tenders by 10 a.m. 
Feb. 20 for 12 months' supply of overhead line materials, insulating 
materials, car switches, lamps, motor windings, ironmongery, oils, 
&c., Specification from the Engineer, Fratton-grove, Portsmouth. 
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Heston & IsLEwortu Сорхси, require tenders by March 5 for one 
year's supply of electric cables, troughing boxes, electricity meters, 
sundry electrical supplies. oils, &c.. Forms of tender from the 
Surveyor, Council House. Hounslow, London, W. 


BATTERSEA (London) Council want tenders by noon March 5 for 
supply of 1,500 kw. high-pressure steam turbine (coupled to two 
750 kw. d.c. generators) and switchgear. Specification. &c., from 
the Electrical Engineer. Lombard-street, Battersea, S.W. 


POPLAR (London) Council require tenders by 10 a.m. March 4 for 
supplv, erection. &c., of telpher coal handling plant; and alterations 
to existing coal conveyer at the electricity works. Specifications, 
&c., from the Borough Electrical Engineer. 


DEvONPORT Corporation want tenders by mid-day March 7 for 
Switchboard extension and supply of 1.000 kw. d.c. turbo-generator. 
Specifications, &c.. from the Borough Electrical Engineer. 


Есінам (London) Council require tenders by 4 p.m. Feb. 21 for 
12 months’ supply of electrical stores, lamp fittings, tools, &c. Forms 
of tender from the Town Hall. 


NEATH Guardians want tendera by Feb. 27 for building and electric 
work at the Infirmary, Penrhiewtyn, Neath. Plans may be seen at 
the offices of Mr. J. C. Rees, Parade-chambers, Neath. 


Tenders are invited (by March 12) by the Postmaster-General's 
Dept. of the Commonwealth of AvsTRaALIA for the supply and 
delivery of testing instruments at Melbourne. Tender forms. &c., 
from the Commonwealth office, 72, Victoria-street, London, S.W. 


WELLINGTON (New Zealand) City Council require tenders for supply 
of 40 miles h.d. vulcanised wire and 13 cwt. copper binding wire. 
Tenders to Messrs. Preece, Cardew & Snell. 8, Queen Anne' s.gate. 
London. S.W.. by Feb. 21, ог tothe Town Clerk, Wellington, N.Z., by 
4 p.m. Feb. 22. 


Tenders will be received by the Deputy Post master-General, PERTH 
(W. Australia), up to 3 p.m., April 3, for supply of four steel towers 
40 ft. in height. and two steel towers 55 ft. in height (schedule 180). 
Specifications from the Commonwealth Offices, 72, Victoria-street, 
London, S.W. Local representation is necessary. 


Tenders will be received at the Hotel de Ville. ANTWERP, on Feb. 
23 for supply of electric cables, 


CAGLIARI (Italy) Municipality require tenders by Feb. 29 for the 
equipment of electricity works for lighting and traction, and for the 
construction and working of about two miles of electric tramways. 


The Conselho de Administraçao do Porto de Lisboa (Глѕвом) will 
receive tenders (until March 2) for supply of 10 electric cranes, Speci- 
fications may be seen at the offices of the Administration. Deposit of 
£300 required (to be increased to 7 per cent. of the contract price by 
the accepted tenderer), Four of the cranes must lift 3,000 kilogs 
(nearly З tons) each, and remainder 1,500 kilogs (nearly 1; tons) each. 


Tenders are invited by the Government of the State of PERNAM- 
BUCO (Brazil) for the electrificaticn and working of the existing 
tramways (with extensions) and for the electritication of the existing 
street railways (about seven miles). and of the Olinda railway (four 
miles) Tenders will be received at the Directoria Geral de Obras 
Publicas do Estado de Pernambuco, Pernambuco. up to l p.m. April 
18. Deposit of 20.000 milreis (about £1,300) required to be increased 
by the successful tenderer to 80.000 milreis (about £5.300). Local 
representation is necessary. Further particulars mny be seen at 73, 
Basinghall-street, London, E.C. 


Constanza (Roumania) Municipality invite applications by March 
İl for an electric lighting and tramway concession. 


Tenders will be received at the Post and Telegraph Offices. ТнЕ 
HaocvE, Holland, on Feb. 28, for the supply of underground cables. 


TENDERS RECEIVED AND ACCEPTED. 


Norwich Electricity Committee recommend the acceptance of the 
tender of J. Howden & Co. for the supply and erection of a 2.000 kw. 
turbo-generator set. with condensing plant, &c.. at £7.798. 


Burton Corporation have accepted the following tenders :— 

British Westinghouse Electric & Mfg. Co., switchboards, motors, &c., 
£6.484; Babcock & Wilcox, water tube boiler. &c., £1,362; Xlphons 
Custodis Chimney Construction Co., chimney stack. £445; E. Green & 
Sons, economisers, £1,248; British Insulated & Helsby Cables, mains, 
£1,937. 11s. 8d. 


Commonwealth Contracts.—The following contracts have been 
placed by the Australian Postmaster-General’s Department :— 

Victoria.—Western Electric Co. 10 retardation coils 18. 9d. each, 12 in- 
duction coils 10s. 6d. each, 150 plug seat contacts 3s. 2d. each, 1,250 fuses 
5 amperes 9d. each, 250 3-ampere and 250 11-ampere 1s. each, 240 iron. 
clad indicators £10 per strip of 15, 1,000 jacks 8s. 4d. per strip of 20, 250 
listening and ringing keys 4d. 6s. each, 50 pilot lamps 13. 2d. each, 100 line 
and 500 supervisory lamps 7d. each, 200 4-volt lamps 7d. each, 2,060 
electrical registers 68. 6d. each, 20,000 number plates 3s. 6d. per 100, 450 
3-part plugs 2s. 9d. each, 12 testing plugs 12s. 6d. each, 20 ditto 10s. 64. 
each, 50 protectors 37s. 6d. eacb (strip), 50 ditto 18s. 6d. each (strip), 25 
supervising relays 88. 6d. each, 15 double cut-off relays 10s. 6d. each, 200 
250-ohm relays 5s. 6d. each, 200 4-line c.b. switchboards £6. 7s. 6d. each, 
50 6-line ditto £7. 17s. each, 25 10-line ditto £12. 10s. each, five 25-line 
magneto switchboards £13 each; Ramsay, Sharp & Со. 1,000 counters 
4з. 24d. each. 

South Australia.—British Insulated & Helsby Cables 10 tons h.d. 
copper wire £79 per ton, 4 tons ditto at £70 per ton, 50,000 copper tapes 
163. рег 1,000. 5.000 ditto 17s. per 1,000. 5,000 ditto 15s. Gd. per 1.000, 
2,000 ditto 44s. per 1,000, 2,000 ditto 54s. per 1.000, 2,000 copper binders 
65s. per 1.000; India Rubber. Gutta Percha & Telegraph Works Co. 50,000 
copper binders 3s. 4d. per 100, 5,000 ditto 3s. 44d. per 100, 5.000 ditto 
2s. 104d. рег 100, 300 coppers for gravity cells 62d. each. 8,000 leads for 
Meidinger main battery 23d. each, 10.000 zincs for Meidinger primary 
batteries 840. each; Geo. Wills & Co. 17 tons bronze wire £80. Өз. 54. per 
ton; Y. Zwicker & Co. 1,000 jointing sleeves 78. per 100, 1.000 ditto 6s. 94. 
per 100; S. Hoffnung & Со. 250 dry cells 2s. 4d. each. 

Queensland.—India Rubber, Gutta Percha & Telegraph Works Co. 36 
induction coils 2s. 14d. each, 600 carbon diaphragms 3d. each, 24 phono- 
pore carriera 2s. each, 72 Collier-Marr receivers 148. 6d. each, 50 curved 
mouthpieces 104. each, Siemens’ Bros. Dynamo Works 900 iron and steel 
poles 323. 6d. each, 90 ditto 46s. 9d. each: Western Eleetric Co. 72 receiver 
cases 28.34. each, 1.500 heat coils 27d. each, 14 repeating coils 178.64. each, 
288 cord fasteners 9s. 9d. per 100, 150 ditto 11s. 3d. per 100, 350 mouth- 
pieces 61d. each, 20 micro-telephones with key switch 17s. 6d. each. 1,000 
terminal punchings бя. 6d. per 100, 6 ringers 10s. 6d. each, 12 ditto 2s. 6d. 
each. 6 table telephones with relay lock-out for two-party services £3 5s. 
each, 30 wall telephones with relay lock-out for two-party services £3 13s. 
each, 30 table telephones with switch single extension and intereommuni- 
cation and generator £6 7s. each, 76 telephone sets for attendants 35s.each, 
2 tb. granulated carbon 17s. 3d. per lb., 6 oz. carbon shot £1 0з. 6d. per oz. ; 
British Insulated & Helsby Cables 1,000 cords (3 steel conductors) 1s. 74d. 
each, 2 miles wire (2-twisted conductor) £5 17s. 6d. per mile, 2 miles (3- 
twisted conductor, £8 5s. per mile, 75 condensers 1144. each. 225 ditto 
1з. 2d. each, 11 ditto Is. 6d. each, 250 ditto 2s. 2d. each, 2.000 cords 
2-conductor) 71d. each.500 ditto 414. each, 50 ditto (3-conduetor) 71d. 
each. 100 ditto (5-conductor) 18. 1114. each; Stewarts & Lloyds 410 
tubular iron or steel poles 26 ft. 618. 2d. cach; British General Electric 
Co. 2,000 (4-conductor) 13. each. 440 vards cord (6-conductor) 9d. per 
yard, 880 yards ditto (2-conductor) 4d. per yard: Brisbane Electric Co. 
6 trembling bells (5 in. gong) 8s. 6d. each : Jas. Paton & Co. 18 indicators 
( visual vibrating) 8s. 6d. cach, 24 order wire kevs 6s. 3d. each, 24 micro- 
phones 5s. 3d. each. 40 4-part plugs Is. 9d. each. 24 head-pattern receivers 
103. 6d. each, 72 magneto bells 7s. 4d. each, 150 ditto 8s. 6d. each, 4 lb. 
granulated carbon 13s. 6d. per lb., 24 induction coils 3s. 6d. each, 2,500 
2-conductor cords 4d. each, 800 carbon diaphragms 2d. each, 200 keyhole 
escutcheons jd. each, 50 suspension eyes 81d. each, 36 4- magnet generators 
23s. 5d. each, 36 generator handles 1s. 3d. each, 48 handles for micro- 
telephones 2s. 9d. each, 48 receiver hooks 10d. each, 137 micro-telephones 
]5s. 9d. each, 72 nuts 14. each, 36 4- part plugs 2s. each, 75 receivers 48. 10d. 
each, 75 ditto 3s. 6d. each, 18 4-part sockets 18. 10d. each, 48 springs 434. 
each, 100 intermediate 3- position switches with bell 158. 9d. each, 15 ditto 
]6s. 3d. each, 100 table telephones 29s. 6d. each, 12 portable telephones 
65s. each, 25 duplex translators 10s. each, 180 translators 9s. 3d. each, 
72 pinion wheels 9d. each, 18 spin wheels Is. 9d. each ; Lawrence & 
Hanson Electrical Co. 2,000 2-conductor cords 113d. each, 400 earpieces 
8d. each. 150 ditto 7d. each, 4.000 2-conductor cords 424. each, 300 
3-conductor ditto 914. each, 880 yards 4-conductor cords 5łd. per yard, 
200 6-conductor cords Is. 67d. each, 4,000 diaphragms £15. 16s. 8d., 750 
earpieces 7d. each, 1,000 ditto 21d. each, 2,000 ditto 644. each, 600 
mouthpieces 5 id. each. 


BUSINESS NOTICES. 


Mr. Sherard Cowper-Coles intimates that he has severed his con- 
nection with the Cowper-Coles Engineering Co. (Ltd.). and he has 
removed to new offices at ] and 2, Old Pye-street, Westminster, S.W. 

Messrs. W. T. Glover & Co. have appointed the Lawrence & Hanson 
Electrical Co., 33, York-street, Sydney. and 405, Lonsdale-street. 
Melbourne, as their representatives in Victoria, New South Wales and 
New Zealand. 


Sale by Auction.—Messrs. Horne & Co., 35. Old Queen-street, 
Westminster, S. W.. will sell by public auction at the Royal Arsenal, 
Woolwich, on Thursday, Feb. 22. at 11 a.m., some unserviceable and 
obsolete stores, including quantities of wrought iron and steel scrap. 
brass. copper, gunmetal, lead, zinc., &c., electric cable, electric motor 
and controllers, steam engines and dynamos, electric instrument, 
lamp bases, tools. &c. Lots may be viewed at the Royal Arsenal, 
Woolwich, on Monday, Tuesday and Wednesday previous to and on 
morning of sale. Catalogues at the War Office, Whitehall, the Ord- 


THE ELECTRICIAN, FEBRUARY 16, 1912. 775 


а" 


nance Office, Tower, and the Ordnance Office, Royal Arsenal, 
Woolwich. | 

Ву order of the High Court of Justice, Mr. Graham Harding. of 
Messrs. Toplis & Harding. will sell on Tuesday. March 15, at noon, 
as а going concern, the goodwill and business of the Langdon- Davies 
Motor Co. (Ltd.). together with the plant, machinery, tools. &c. ; 
also all patent rights belonging to the company. Particulars and 
conditions of sale may be had of the auctioneers, at 66. Cannon- 
street, London, E.C., of Mr. С. F. Саре, 12, Coleman-street, E.C., 
of Messrs. Cree & Son, 13, Gray's Inn-square, W.C.. and at the place 
of sale, Deverell-street, Southwark. See also an advertisement. 


Plant for Sale.—The Oldham Equitable Co-operative Society 
advertise for sale electric lighting plant. including two Lan- 
cashire boilera, two 70 І.н.р. Willans steam engines and dynamos, 
one 60 r.H.P. Brush engine and Haigh dynamo, one 10-12 в.н.Р. 
Westinghouse gas engine and Haigh dynam», set of Green's econo- 
misers. steam pump. &c. 

Patent Development.— The proprietor of patent No. 2,311/1910, for 
“ Improvements in oil switch electric cable boxes," desires to m ke 
arrangements for exploiting same in this country. Communications 
to Messrs. Haseltine, Lake & Co., patent agents and consulting en- 
gineers, 7 and 8, Southampton-bldgs., Chancery-lane, London, W.C. 


The proprietors of patents Nos. 4,175, 5.564. 5.564а. 5,565 and 
8.183 of 1907. relating to '' Alternating-current dynamo electric 
machines," desire to dispose of same or to grant licences. Applica- 
tions to Messrs. Cruikshank & Fairweather (Ltd.), 65 and 66, Chancery- 
Jane, London, W.C. 

The proprietors of patent No. 5,332] 1997. relating to “ Wireless 
Telegraph and signalling instruments." desire to dispose of the patent 
or to grant licences. Particulars from Messrs. Cruikshank & Fair- 
weather (Ltd.), 65 and 66, Chancery-lane, London, W.C. 


Imports.—The following are official values of electrical machinery. 
material and apparatus imported into this country during January, 
1912, and the increases or decreases compared with January, 1911 ;— 

Electrical machinery £91,230 (increase 10.026), *telegraph and tele- 
phone cables (not submarine) £35,563 (increase £7,997), telegraph and 
telephone apparatus £2,7091 (increase £12,424), other electrical wires and 
cables, rubber insulated £4,418 (decrease £3,709), with other insulations 
{3.082 (decrease £23). carbons £12.501 (decrease £2,588), glow lamps 
{33.434 (decrease £296), arc lamps and electric searchlights £344 (їп: 
erease £162), parts of are lamps and searchlights other than carbons 
£10,482 (decrease £284). primary and secondary batteries £4.695 increase 
£1.205). Total of electrical goods and apparatus, other thin machinery 
and telegraph and telephone wire £139.996 (increase £14,191). 

* Submarine and other telegraph and telephone cables were included 


in one class in 1911, but are now divided into two classes. 


Exports.—The exports of electrical machinery. material, &c., 
during January, 1912, and the increases and decreases compared 
with January, 1911, are as follows :— 

Eleetrical machinery £186,650 (increase £49,343), *telegraph and tele 
phone cables £45,390 (submarine £11,269, other than submarine £34.121) 
(Increase £7,959), telegraph and telephone apparatus £29,145 (increase 
£3,372), other electrical wires and cables, rubber insulated £43,976 
Increase £3,360), with other insulation £58.024 (increase £26,607), 
carbons £1,390 (decrease £255). glow lamps £11,538 (decrease £3,016), 
are lamps and searchlights 52.166 (increase £667), parts of are lamps 
and searchlights other than carbons £1,994 (increase £1,077), primary 
and secondary batteries £15,393 (increase £9.866). Total of electrical 
goods and apparatus, other than machinery and telegraph and telephone 
Wires (£275.091 (increase £72,095). 

‚ * Submarine and other telegraph and telephone cables were included 
in one classs in 1911, but are now divided into two classes. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The trustee has been released in the bankruptcy of Wm. Hy. 
Illineworth (trading as the Yorkshire Metal Filament Lamp Co.). 
30, Pellon-lane, Halifax, and also lately at 14, Upper Fountain- 
street, Leeds. 

A meeting to receive an account of the winding up of the Bombay 
Hydro-Electric Synd. (Ltd.) will be held on March 11 at 209, Gresham 
House, London, E.C. 

Roses’ Recording Target Co. (Ltd.) is being wound up voluntarily. 
and Mr. J. Leith, 85, Gracechurch-street, London, Е.С., has been 
appointed liquidator. А meeting of creditors will be held at the 
offices of Messrs. С. Е. Kennedy & Co., 13 and 14, Abchurch.lane, 
London. E.C., on Feb. 22. 


_At the meeting of creditors of the Vaughan Engineering Installa 
tions (Ltd.) (in liquidation), called for Feb. 8. no creditor attended, 
is "debts having been previously discharged in full by the late 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


T he following abstracts from some of the specifications recently published hav? been specially — 


compiled by Messrs. MEwBuRN, ELLIS & Pryor, Chartered Patent Agents, 70 and 72, 


Chancery-lane, London, W.C. 
1910 SPECIFICATIONS. 
23.742 GRAHAM. Telephonic apparatus. 
24.084 BniTIsH INSULATED & HELsBY CABLES (LTD.) & BAvigs. Electrical condensers. 
26,591 Вкїтїзн INSULATED & HELsBY CABLES (LTD.) & BAyLes. Electric wires or cables. 
In order to prevent the rubber insulation of a cable enclosed in an outer sheathing 
of iron tubing deteriorating, a thin lamina of composition is introduced between the 
rubber and the iron. The composition is composed of a mixture of bitumen, cotton 
seed, pitch or other oil residue, and a small proportion of sulphur. The whole is 
vulcanísed together. 
29.122 Hope. Fusibl cut-outs for controlling eiectric circuits. 


1911 SPECIFICATIONS. 
905 Pare. Moulds suitable for use in the manufacture of electric accumulator elec 
trodes. (Cognate application, 12.019 11.) 
956 Brown. Transmission of sound by electrical means. 
1,252 Soc. ALSACIENNE DE CONSTRUCTIONS MECANIQUES. Process for obtaining rapidly 
the establishment or the variation of the E.M.F. of a dynamo-electric machine. 


(17.1 10.) 
1.335 А. W. PENROSE & Co. & BARLOW. 
1,563 Koopman & Pos rELEC WELDING PATENTS (Ltp.). Electric welding. 
1.566 Brown. Electric signalling on railways. 
1.883 Perry. Electrically-heated cooking apparatus. 
1.885 Perry. Electricaly-heated ovens. 
Егиотт. Device for automatically indicating when the brakes and driving power 
are simultaneously applied to an electric car or other vehicle, 
8,156 EitLERTsEN. Rheostat adapted to be regulated from а distance (31.3 10.) 

A rheostat is adapted to be controlled from a distance, the current being reeulated 
by the variation of the level of mercury brought about by means of compressed air 
in two vases which communicate with each other. An indicating apparatus. based 
upon the same principle, is provided. so that the operator has the apparatus constantly 


before his eyes. 


8,205 Morris & LisTER. 
9.856 ELECTRIC & ORDNANCE ACCESSORIES Со. & Bowen. 


10,116 AupRONIKOFF. Automatic disinfecting device for telephones. | 
The invention consists of an automatic disinfecting device in which the connection 
with a chamber containing disinfectant 1$ positively effected by means of a spring 
or the weight of the receiver. The disinfecting gas can thus gain access to the 
interior of the receiver and the mouthpiece while the instrument is not in use. 
10.689 Mounspon. Electric meters of the electrolytic type. 
12.011 SuvrH. Magneto-electric machine. 
14.769 DaRnBy. Primary galvanic batteries. 
17.597 FELTEN & GUILLEAUME CARLSWERK Акт.-Сеѕ. Treating substances by electro- 
osmosis. (2.8 10.) 
18.479 BgrrFiTT. Electric contact-breakers. 
18.693 REvNoLps. Electric signal apparatus. (17,3/11.) 
18,911 Wirson. Driving gear of electrically-operated winches. 
19.186 Siemens & HatskE Axt.-Ges. Circuit arrangements for automatic telephone 
systems. (27.8 10.) 
19,231 Siemens & Haske Акт.-Св$. 


systems. (27,8 10.) 
19.347 Умтьвх CoNpuiTs (Ltp.) & BENNETT. Electric safety hand lamps. 


Controlling apparatus for electrical lifts. 


Electric switches, circuit-breakers and the like. 
Electric motor generators, 


Circuit arrangements for automatic telephone 


27,669 KORTING & MATHIESEN AKT.-GEs. Arc lamps. (25.4/11.) 


APPLICATIONS FOR PATENTS. 


Nora. —ТЛе undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specificattons. Those marked * are 
Open for inspection 12 months after the date attached to them, if they have not been published 
previously tn the ordinary course. Names within parentheses are those of communicators 
of inventions, When comolete Specification accompanies application, an asterisk із affixed, 


January 12, 1912, 


925 LeacH. Miners’ electric safety lamp. 
939 ENGINBBRING & Arc Lamps & DowpRLL, Arc lamps. 
955 SigMENS Bros. Dynamo Works. | (Siemens-Schuckertwerke G.m.b.H., Germany.) 


Arc lamps.* 
957 Dickson. Alkaline electric accumulators. * 
976 Farley. Holders and shades of incandescent electric lamps.* 
986 BROADBENT. Holophane or other reflector shade carriers for electric lamps ог 
the like. 
991 BoussoN & AucER. Incandescent electric lamps.* 
998 KNicHT. Electric current regulators. 
1,010 Lanpis & Сук. System of metering electrical energy with special tariffs. (19.811, 


Switzerland.)* 
January 13. 1912. 
1.013 Hunte & Hunte. Miners’ electric safety lamps. 
1,039 Soc. Амом. DES HoRLooES ELECTRIC SILENTIA. 
mechanism for clockwork. (10:3 11, Егалсг.)* 
1,079 B.T.-H. Co. (G.E..U.S) Electric measuring instruments. 


January 15, 1912. 


1.121 Cox. Electric motor starters. 


1.157 WaLL. Telephone service meters. | 
1,165 BRIDGWATER. Apparatus for producing mezzotint stipple and other printing- 


plates and autographic, facsimile and other telegraphic records. 
166 Mutter. Holders for electric lamps. 
68 Locan. Circuit interrupters for the transmitters of electric telephones. * 
8 & 1.179 WitsoN. Electric lamps. 


7 
80 LowDpEN. Incandescent electric lamps. = 
86 BEuTTELL. Mounting incandescent electric lamps and reflectors therefor. 


98 WEDEKIND. Manufacture of hard electrodes for secondary batteries, * 


January 16, 1912. 
1,201 GARDNER. Electrical apparatus for giving signals or effecting operations of other 
devices at predetermined times. 
1,203 WHITTLE. Fuse wire carrier. 
1.205 Day. Combined electric wire connection and cord grip. 
1,224 CoTsworTH. 


works and the like. | ‚ , 
1,250 Sig«gNs-ScHUCKERTWERKE G.m.B.H. Single-phase alternating-current repulsion 


motors. (16/1211, Сегтапу.)* . 

1,257 Newman & DRAKE & GorHam. Making elgetrical connection to the outer con- 
ductor of an electric wire or cable. 

1,264 Cave. Electric circuits and fittings therefor.* 

1,274 SrROHMENGRER. Electric arc welding (28/8/11, Germany.)* 

1,280 Vickers LIMITED & CREFFIELD. Transmitting switch apparatus for the control 


of electric motors. MES 
1,288 Scuuster. Electromagnetic speed чекен (17/1/11, Germany.)* 


‚},295 GERARD. Microphemes. (18/1/11, France.)* т 


Automatíc electric windine 


1 
| 
| 
1 
1 
1 


Safety devices for electrical apparatus used in mines, explosive 
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COMPANIES' MEETINGS AND REPORTS. 


ee pees 


St. James’ & Pall Mall Electric Light Co. (Ltd.) 


The ordinary general meeting for 1912 was held at the offices on Tuesday 
under the presidency of Mr. WALTER LEAF. 

The GENERAL MANAGER AND SECRETARY (Mr. Frederic J. 
Walker) read the notice convening the meeting and the auditors’ report. 

The CHAIRMAN said: Gentlemen, the report and accounts pre- 
rented to you show nothing exception: or sensational. They are in 
almost every respect similar to those of the preceding year, but it is 
satisfactory tosee that what differences there are stand without exception 
on the right side. We hoped 12 months ago that the loss of revenue due 
to metalhe filaments had been overeome and that the tide had turned. 
This hope has been fully justified. Units sold have increased by 808,973. 
connections to the amount of 976 kw. have been added, and the gross 
revenue has advanced by £2,297. "The costs which we have to set against 
this have also increased, owing not only to the additional units generated, 
but to a very full allowance for depreciation; but the increase has 
amounted only to £1,058. so that the balance carried to net revenue 
account is larger thin last year by £1,259. If trade conditions do not 
take a turn for the worse this growth should be fully maintained. We 
have sigaed a contract for the supply of the new hotel, one of the largest 
in London, which Messrs. Lyons are erecting in the heart of our district. 
The important changes at Mason's-yard, of which I spoke to vou last year, 
have now been carried out, and the entire cost of the reconstruction has 
been provided out of the fund set aside for the purpose. ‘he steam 
generating plant there has been removed, and the station is now equipped 
for the transformation of high-tension current supplied from Grove-road, 
with a large storage battery which will be a most valnable stand.by in 
the event of any accident. The results have been so satisfactory that 
we have decided to carry out a similar improvement in part of our 
Carnaby-street plant. Two-thirds of the original boiler plant has been 
brought up to date, now consuming bituminous coal with a large saving 
of cost. "i'wo-thirds of the steam plant, with an output. of 3,220 kw., 
also remain fully efficient. ‘he remaining plant, of 1.400 kw.. іх, how- 
ever, approaching the point v here it will have to be regarded as obsolete, 
and our engineer advises us that we should make provision at once to 
substitute for it, in the course of the next two years, transformers de- 
signed to utilise a still larger supply from Grove-road. ‘The cost. of 
scrapping the plant upon which no further dependence can be placed is 
estimated at about £10,000. "nis sum we propose to spread over three 
years. As to £2.500, we have already made provision by the additional 
sum which we bave in the year now under review taken under the head of 
depreciation. For 1912 we have provided by the amount of £4.500 added 
to the contingent fund. "he balance we hope to obtain without the least 
difficulty from the revenue of next year. ‘То meet the load of the plant 
which we are abolishing the Central Со. have, at our request, placed an 
order for a new 3.000 kw. turbo-venerator of the newest design. For 
this there is room in the existing buildings at Grove-road. this new unit 
will, in the terms of the contract, be erected and running in time to take 
its share of next winter's load, and we look forward with confidence, 
based on our experience of the past, to a further gain in economy and 
eficiency. Every vear confirms us in the belief that we did well to 
establish the bulk station in Grove-road, and we are constantly relying 
more upon it and looking to it for all future expansion. ‘ine Central 
Co. 1х nowa vital part of oar system. Tae day of szatter:d stations and 
«mall unis is pas in away. and though th» processisa gradual one,we look 
forward to а time when all supply will be in bulk from such large gene- 
rating centres, the older stations being used for distribution оу. It is 
the constant policy of the Board, acting under the able technical advice 
of its officers, to work steadily towards this end, which is bound to come, 
and to facilitate by cautious foresight the steps which will enable us to 
attain it without waste and without hurry. In all respects but one the 
outlook for the year is promising. We anticipate а growth in revenue ; 
our relations with the London Co., whose alternating supply, as you 
know, we hive taken over, has been most friendly > our men—and it is 
as well to say во in these days of unrest — яго loval and contented ; even 
the turbulent days of last August left them unmoved. You know, of 
course, what is the one exception to the satisfaction with which we can 
face the present vear. So long as the danger of a great coal strike hangs 
over the country all who are responsible for a large industry must feel 
great apprehension. We have made all preparations for the worst. 

TY now move th. adoption of the report and accounts. 

Sir JOHN Н. MORRIS, K.C.S.1., seconded the resolution, which was 
carried unanimously. 

Yno retiring directors and auditors were then re-elected. 

Vr: CHAIRMAN then moved :—" That the thanks of the shareholders 
he given to the manager, the engineers and the staff for their cfhcient 
conduet of the Company's business during the past vear and said he had 
great pleasure in proposing the resolution, which was seconded by Sir JJ. 
Merrsand carried. 

ти GENERAL MANAGER AND SECRETARY returned thanks 
and said such a resolution, passed unanimously, was an incentive to the 
staff, and meant a great deal to all of them wh> hive the interests of the 
Company at heart. | | 

A cordial vote of thanks to the etàairanan. directors and officials 
terminated the proceedings. | 


es 
BLACKPOOL & FLEETWOOD TRAMROAD CO.—Mr. Geo. Richardson, 
who presided at the meeting on Tuesday. suid that the directors recom- 
mended payment of a dividend at the rate of 9 рег cent. per annum and 


a bonus of 1 per cent. on the ordinary capital. They had £2.000 more 
revenue for the half-year compared with the corresponding period of 
1910, and that was due to the dry weather of the last season, which made 
th: railway very popular. 

BRUCE PEEBLES & CO. (LTD.).—'l'he directors’ report for 1911 states 
that the liquidation of the old company is completed. The results for the 
vear show an improvement of £7,629. 9s. 6d. compared with 1910. "n^ 
profit, after deducting maintenance, general charges. expenses of ad. 
ministration, interest on mortgage debentures, &с., is £353. 19s. 9d. for the 
year. No material improvement has been shown in trade conditions 
during the year, but continuous attention having been given to the exten. 
sion of the business both at home and abroad, the gradual progress of the 
business is reflected in the present accounts. 

CAMBRIDGE ELECTRIC SUPPLY CO. (LTD.)— During 1911 there were 
connected 179 additional consumers to the company's mains, having the 
equivalent of 5,307 (30 watt) lamps, making a total of 76,294. The 
number of units supplied during the year was 700.587, an increase of 
68,320. "Уве number of the consumers continues to increase, and it has 
been found necessary to lay additional mains. "Tne popularity of metal 
filament lamps continues, and has led to large reductions in cost of 
lighting. £4.514. Па. has been transferred. from the depreciation 
account for writing off plant v. hich has become obsolete. The total profit 
for the year was £8.885. 5s. 84.. which, added to £874. 9s. За. brought 
forward, makes £9,759. 14s. 119. After deducting debenture and other 
interest (£1.865. 14s. 9d.), placing £2.750 to depreciation fund, there 
remains &5.144. Os. 24. An interim dividend of 2 per cent. (absorbing 
£1.696. 2s. 10d.) has already been paid, and the directors recommend 
payment of a further dividend of 3 per cent.. making 5 per cent. for the 
year. and leaving a balance of about £903 to carry forward. 


CENTRAL LONDON RAILWAY СО. – Тһе chairman (Mr. Н. F. Parshall) 

stated at the mecting last week that there had been an issue of £385,000 
4 per cent. preference stock, and expenditure on capital account during 
the half. vear had been £65,287. The principal item of that outlay wasin 
respect of the Liverpool-street extension, £60,239 having been expended 
on that work. The work at Liverpool-street station had been slightly 
retarded owing to the strike last summer, but he hoped that the exten- 
sion would be open for publie traffic about the middle of the year. As to 
further capital expenditure, £110,000 was to be spent during the coming 
vear in connection with the Liverpool-street station extension and 
£20,000 in subsequent half-vears, which would complete that extension. 
In connection with the Wood-lane extension—which was the authorised 
extension connecting up the company’s line with the Great Western 
tailwav-— they had an item of £150,000 for subsequent half-vears. To 
meet that further capital expenditure there were unissued preference and 
debenture stocks amounting бо £256,700, which, with the balance at 
credit. of capital account. (£141,383), made a total of £398,083 to meet 
the expenditure for the coming few vears of £370,000. They had carried 
during the past half-vear 18,000,000 passengers, a decrease of approxi- 
mately 1,900,000 compared with the corresponding period of last vear, 
and a decrease in receipts of £18,312. Against the decrease т passenger 
traffic there was an increase in miscellaneous receipts of £590, making the 
net decrease £17,037. During the half-year there had been а consider- 
able decrease т expenses, including rates and taxes, of £14,833. А divi- 
dend on the undivided ordinary stock of 3 per cent. absorbed £27,351 ; 
4 per cent. on the preferred ordinary stock would absorb £11,765 ; and 
2 per cent. on the deferred stock for the whole vear would absorb £11,765, 
making a total of £50,882, and leaving to be carried forward £26,551. 
There was а special item of £1,755 under strike expenses. The directors 
took every possible precaution in advance to prevent any interruption of 
the service which might arise owing to such а strike, and it was satisfac- 
torv to note that, with the exception of the motor-drivers, the majority of 
the employés stood by the company. Anticipating that there might be a 
strike at some time or other, the directors had had trained a class of men 
who could take the place of the drivers at апу time on short notice. 
When the regular drivers went out, giving practically no notice, thes? 
men stepped into their places and maintained the service, so that the 
railway was not shut down. The Board of Trade then intervened, and 
represented to the directors that the matter was not a local but a 
national one, and that they could not fairly stand out and say they would 
refuse to take the men back again, although, of course, they could have 
done so— in fact, would have preferred not to have had them back again, 
but in order to meet the wishes of the Board the men were reinstated. 
The issue of season tickets had proved satisfactory. 

DUBLIN UNITED TRAMWAYS CO. (LTD.)— At the meeting last week the 
chairman (Mr. W. M. Murphy) congratulated the shareholders upon the 
results of the past half-year's working. Although the gross receipts and 
profits were not quite so large as those of the second half of the Exhibition 
year, which hid hitherto been а record, the profits at that time were 
subject to а deduction of £6.250, on account of the Exhibition guarantee. 
with the result that they had on the present occasion £3.236 more available 
for division than they had then. While their prosperity was to be attri- 
buted in some degree to the normal expansion of traffic, which had been 
continuons since the inaguration of the tramways, the large increase of 
£12.022 in passenger receipts for the past half-year was mainly due to the 
visit of ‘heir Majesties to Dublin last July and to the exceptionally fine 
weather which prevailed during the summer and autumn. With the 
experience of their climate, it was almost too much to expect that the fine 
weather of last year would be often experienced, but he hoped they might 
look forward to many repetitions of Their Majesties’ visit. Tho parcels 
and goods traffic had been affected by the railway strike. The total 
receipts were £169,249, against £157.254, an increase of £11,995, the most 
of which they had been able to retain as additional profit. The working 
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portion of omnibus plant and horses (£328). and charging depreciation 


neral expenses were £85,539, against £83,317, while the working — 
о of all ‘ends showed an increase of only £2,347. The total ех- | (£1,104), paying debenture interest (£360) and M me Dau 
penses were 51.6 per cent. of the gross receipts, of 5.3834. per mile run. | amounts to £1,663 : and, after providing for the preference divide "x 
He did not think there was any parallel in the kingdom, in the case of a the directors recommend а dividend of 5 per cent. on the ordinary capital, 
tramway where the plant and track were nearly 14 years old, kept in the | carrying forward £405. 
highest state of efficiency, and run at a cost for all expenses (including LIVERPOOL OVERHEAD RAILWAY CO.—Mr. H. C. Woodward, who 
rates and taxes) at less than 544. per mile. The profit carried to net | presided at the mecting on Tuesday in place of Sir William Forwood, 
revenue account was £8] ,308, against £71,660, an improvement of £9,648. | absent through indisposition), expressed regret at the death of Mr. G. H. 
‘The increase jn wages was owing to bonuses to the men in the power house | Robertson, one of the promoters of the company. The gross traflics (rail 
at the time of the King s visit, and to some permanent additions to their | and tram) for the half-year ended Dec. 31 showed an increase of 347.206 
pay. The coal cost was increased by the larger output of electricity, and { The increase was general in all classes 
by writing 300 tons off the stockas shown by the stock books at the end of 
the year, to bring it to what was estimated to be the actual quantity in 
store. The maintenance items showed a net decrease of £1,398. That 
saving was all on permanent way, as they had a large item the previous 
year for the insertion of joint plates in the rails while they had no need to 
do much of that work during the past half-year. The maintenance of 
overhead line had gone up by £871, which represented new copper trolley 
wire to replace old wire showing signs of wear. They were setting aside 
another £14,000 towards permanent way renewals. In the course of the 
present year they would have to renew a short length of the Southern 
District line in Dalkey, and that would complete the replacement of all 
the light rails with which that line was originally laid. Only those lines 
carrying exceptionally heavy traffic between Nelson's Pillar and Merrion- 
square had as yet required relaying, and that work was completed and 
paid for out of revenue more than a year ago. There were several new 
devices for prolonging the life of rails, and he did not anticipate any very 
heavy charges for renewing them for two or three years, but when the 
time arrived that they had to be renewed on a large scale, the provision of 
a substantial reserve would secure that the steady dividends they had 
been paying so long should be at least maintained. Though they had no 
scheme of new car building at the moment they should have to renew 
some of the oldest of the cars in the near ие. The principal item in 
the capital expenditure account was for additional plant at Ringsend, 
amounting to £8,798. That consisted mainly of a new 1.500-kw. steam 
turbine generator set The pounds of coal to produce a unit of electricity 
had been reduced from an average of 4} Ib. to 31 lb., a saving of 1 Ib. of 
coal per unit of electricity generated. and the total saving effected by the 
use of the new machine was estimated to exceed 3,000 tons of coal per 


passengers, repeeseuting £2,451, 
of travel, and was due to improved trade of the port and the fine weather 
last summer. The large increase was carried at an extra cost of only 
£119. Within the past few weeks they had carried the record number of 
workmen since the line was opened ; their earnings per workman carried, 
were 1-23d., compared with 1-24d. The average value of all their 
passengers was [-71. They had carried the additional passengers at a 
net cost of 0-0824. per passenger, and that reflected great eredit upon the 
management, They had placed. £1,500 to renewal fund, now £43,866. 
They recommended payment of the 5 per cent. dividend on the pre- 
ference shares, and at the rate of 2 per cent. per annum on the ordinary 
shares, which would leave £4,763 to be carried forward. During the 
general strike in August last one-sixth of their staff remained loyal, and 
they were able to conduct а modified train service. "That dislocation of 
their traffic entailed some loss upon them, and the increases thev had 
granted in pay and alterations in the conditions of their service involved 
an increase in their expenditure. Since the close of the financial vear 
their traffics had continued to expand in a satisfactory manner, the weekly 
increase averaging nearly £100. 

An extraordinary meeting was subsequently held when the directors 
were authorised to raise £226,500 bv the creation and issue of 4 per cent. 
debenture stock. The chairman explained that their present debentures 
were terminable, and expired at the end of this vear. l'hev had made an 
arrangement with the Dock Board by which the latter undertook to 
guarantee the interest on the new debentures. The directors, although 
applving for authority to газе the £226,500, reserved to themsclves the 
right to issue the debenture stock in such amounts and manner and on 


such terms as they thought fit. 

LLANELLY & DISTRICT ELECTRIC LIGHT & TRACTION СО. (LTD.)— 
The directors’ report for the year ended Dec. 31 states that the profit, 
including £56 brought forward, and after payment of loan and debenture 
interest charges, is £4,585, out of which the interim dividend on the 
6 percent. cumulative preference shares to June 30, 1911 (81.761) has been 
paid, leaving a balance of £2824. The directors recommend payment 
of the dividend on the preference shares for the half-year to Dec. 31 
(£1.800), and to be carried forward £1,024. The directors consider that 
the progress made by the company in the tramway, lighting and power 
departments has been entirely satisfactory, necessitating extensions of 
the plant. some of which were completed during the vear and others are 
(y he tramways were completed early in August last. 


annum. 

ELECTRICAL DISTRIBUTION OF YORKSHIRE (LTD.)—In their report 
for 1911 the directors state that the accounts again show satisfactory 
progress. The gross profit was £1,416. 33. 9d.. against #751. 28. 7d. т 
1910 and £238. 103. За. in 1909. After deducting interest paid and accrued 
the balance was £1,347. 9з. 8d., against £514. 19s. 4d. and £183. 13s. 3d. 
respectively. With £108. 19s. 104. brought forward, the total dis- 
posable balance is 61,456. 95. 6d., which the directors recommend should 
be dealt with in paying a divideud for 1911 at rate of 4 per cent. per 
anaum, tax free, on the ordinary shares (£680), in writing off formation, 
preliminary and working expenses (£428. 8s. 5d.), and carrying forward 
£348. Is. 14. During the year a considerable number of applications 
for the supply of current have been received, and the company is now 
supplving in Calverley, Castleford. Farsley, Gomersal, Hipperholme, 
Horsforth, Liversedge, Ossett and Sowerby Bridge. Applications are 
being made to the Board of ‘rade for electric lighting provisional orders 
empowering the company to supply within other districts in the West 
Riding Birstall Urban Council has applied to the Board of Trade for 
consent to transfer their provisional order to the company, апа the 
Greetland Urban Council has applied for an order, which it has agreed, 
in the event of its being obtained, to transfer to the company. 
Mr. Henry Barran, of Leeds, has been appointed a director. 


FIFE TRAMWAY, LIGHT & POWER CO. (LTD.)—The chairman (Mr. 
W. Low) stated at the meeting on Saturday that the results for 1911 were 
satisfactory. The traftic of the tramways had been well maintained. and 
the receipts were all that could be expected. The revenue from that 
source amounted to £12,600. They carried over 2,550,000 passengers. 
against less than 2,100,000 in 1910. Owing to the necessary capital 
expenditure in other directions, the extension of the tramways to Lochore 
had been left over to be dealt with this year, and it was proposed to 
undertake this extension within the next few months. In regard to the 
Power Co., he was glad to say that they had progressed. During the 
latter part of the year the transmission lines were extended from Loch- 
gelly to Wemyss (a distance of 12 miles) for supplying the Wemyss & 
District Tramways Со. The supply was given to the Tramways Co. at 
East Wemyss, which was 23! miles from the power company’s generating 


now in hand, 
LONDON ELECTRIC SUPPLY CORPN. (LTD.)—Vhe directors’ report for 
the vear ended Dec. ЗІ states that the profit on the working for the year 
is £61.41]. 198. 7d., against £53,224. 12s. 104. last усаг. ‘То this has to 
he added the amount brought forward (£3.660. 5s. 3d.) less interest on 
temporary loan (£114. 12s. 14.), making a total of £64,957. 12s. 9d. Out 
of this the interest on debenture stock to Dec. ЗІ (£15,494. 4«.) has been 
paid. leaving a balance of £49,463. 88. 94. The board propose to pav a 
dividend of 6 per cent. on the preference shares (of which an interim 
dividend of 3 per cent. was paid on Sept. 1, 1911). which will absorb 
£26,952, and a dividend of 2} per cent. on the ordinary shares (£8,325), 
to place £5.000 to reserve (making a total of £77.500), and &5.000 to con- 
tingencies account, £4,186. 8s. 9d. being carried forward. The supply 
has been efficiently maintained during the year. The number of units 
sold amounted to 20,476,982, against 13,538.124 last year; the total 
costs per unit sold being 0-82d., against 1-034. last year, a reduction of 
2] percent. The power supplied for traction shows 73 per cent. increase, 
while the power supplied for industrial purposes shows 87 per cent. 
Increase over last year. ‘Ine capital expenditure for the year was 
£73,022. 3s. 11d., and was principally for new plant and mains in connec- 
tion with the contract for the supply of power to the London, Brighton & 
South Coast Railway Co., and to deal with the extensions of the electri- 
fication of their suburban system now proceeding. The plant and machi- 
nery have been maintained out of revenue and are in efficient condition. 


LONDON & NORTH-WESTERN RAILWAY. CO.—In the report for the 
past half-year reference is made to the company's Bill for powers to equip 
the North London Railway, the North & South-Western Junction Rail- 
way and a portion of the London & South-Western Railway near Kew 
Bridge for electric traction, and to enter into agreements with other тай. 
way companies, including the Metropolitan District and the London 
Electric Companies. 

LONDON & SOUTH-WESTERN RAILWAY. CO — At the meeting last week 
the chairman (Mr. Hugh W. Drummond) said that it had not been found 
necessary for them to deposit a bill in Parliament, but various electrical 
undertakings were being promoted which affected the company to some 
extent. The question of developing the suburban traffic, which was a 
fruitful source of revenue, and should be still more so, would be taken 
seriously in hand, and he hoped that at no distant date the board would 
be able to come to the proprietors and indicate their policy in that direc- 
tion. There were different svstems of electrification in vogue, and it 
would be necessary for them to give the matter very careful consideration, 
so that they might adupt the system best suited to their requirements. 


4 


station, and the tramway was operated from their power station early 
in December last. ‘The total number of consumers supplied by the power 
Company on the Jast day of 1911 was 263, against 176 in 1910 and 95 т 
1909. The directors propose to continue to extend the transmission 
lines, and particularly with as little loss of time as possible to connect the 
toast towns from Leven to Inverkeithing. and to connect Kelty in order 
to give а power supply and also a supply in accordance with Electric 
Lighting Ordera granted to the com pany. The revenue from the power 
and lighting department amounted to £4,400, compared with £2,265. 
he capital has been increased to £300,000 and £34,445 additional 
ordinary shares have been placed at par without underwriting commission. 
After providing for preference dividend there was a surplus on the year's 
working of £3,658, to which had to be added £3,090. 6s. 14. brought 
forward, making a total of £0,748. 8s., which the directors recommend 


should be carried forward. 


GUERNSEY RAILWAY CO. (LTD.)—The directors’ report states that 
the actual net revenue divisible, after writing off loss on sale of remaining 


118 


, NORTHAMPTON ELECTRIC LIGHT & POWER CO. (LTD.)—The direc- 
tors’ report. for the year ended Dec. 31 states that the depreciation 
account has been increased by $5.200, out of whieh £170 has been written 
‘off plant, £400 off accumulatiors, £250 off demolished buildings and £725 
‘off mains, also £350 has been written off motors, and £1,300 added to 
reserve. The directors recommend a dividend of 7 per cent. per annum 
for the half-year, making 6 per cent. for the year, leaving £1.850 to be 
carried forward. 


PAISLEY DISTRICT TRAMWAYS CO.—For the half-year ended Dec. 31 
the revenue was £28,933. 4s. 94. and the expenses £15.827. 15s. 74., and 
after deducting interest on debentures, &с. (£2.445. [8s. 14.). and adding 
amount brought forward, &c.. the balance was £12.474. 19s. Lid. Out 
of this amount £2,750 has been placed to general reserve, and the direc- 
‘tors recommend paving of dividend at rate of 5 per cent. per annum on 
the cumulative preference shares for the half-year (3,759). placing 
£1,000 to preference share sinking fund, paying to dividend at rate of 
`$ per cent. per annum on the ordinary shares for the half-year (£2415.12s.), 
leaving £2,559. 7s. 114. to be carried forward. The traffic receipts show 
an increase of £3,963 and the expenses an increase of 51.608, com pared 
with the receipts and expenses for the corresponding half-year of 1910. 
The increase in receipts is mainly due to the extension from Barrhead to 
Rouken Glen. The whole of the extensions having been com pleted. at the 
request and expense of the contractors, £150,000 5 per cent. cumulative 
preference shares and £80,000 4 per cent. debentures were offered on 
their behalf for public subscription in October, and were duly allotted. 
£155,800 ordinary shares, credited as fully paid, were also allotted to the 
contractors in accordance with their contract for the construction work. 


SMITHFIELD MARKETS ELECTRIC SUPPLY CO. (LTD.)—Sir Н. 5. Leon 
‘stated at the meeting on Friday that the capital account had been reduced 
to £114,326, owing to a further scrapping of some plant in anticipation of 
the installation of some new. up-to-date machinery. The cost of genera- 
‘tion and distrubition was slightly higher, but there had also been an in- 
crease in revenue, and the increase in gross profit was 25 per cent. 

TYNESIDE TRAMWAYS & TRAMROADS CO.— At the mecting on Tues- 
dav Dr. J. T. Merz said that the surplus of receipts over expenses for the 
past half-vear was £4,587. 2s. 2d., which, with the balance brought for- 
ward (£619. 13s. 1d.), made a total of £5,206. 1053. 3d., and after deducting 
interest on debentures, loans, &c. (£062. 7s.) there was an available 
balance of £4,244. 8s. 3d. ‘The directors proposed to pay 2 dividend on 

-the preference shares at the rate of 5 per cent. per annum and a dividend 
‚оп the ordinary shares at the rate of 21 per cent. per annum (compared 
with 14 per cent. for the corresponding half-vear of 1910), and to place 
£600 to reserve for renewals, depreciation and other contingencies, £873 
being carried forward. The trafhe receipts showed an increase of 
£2,150. 5s. 104. In the course of his analysis of the accounts he said the 
car-miles run were 705,120, against 692,218, and the receipts per car-mlie 
were 8:87d., against 7.924. The costs were 599d., against 581d. The 
increase of the car-mileage was 4 per cent., while the increase in receipts 
was 134 per cent.m 

UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON (LTD.)—The 
directors’ report for the past half-year states that the result continues 

‘to show a substantial improvement. ‘The net revenue from investments, 

&e., after deducting expenses, amounted to £104,044. 148. 6d., and the 
amount receivable under guarantee on Metropolitan District Railway 
assented first preference stock was £2.686. 15s. 14. The net income from 
the operation of the power house was £45,917. 18s. 5d.. but interest on 
£1,000,000 4 рег cent. first power house debentures, and proportion of 
commission, &с.. absorbed £20,870, leaving а surplus from the power 
house of £25,047. 18s. 5d.. and making a total receipt of £131,779. 83. 
The service of the £1.000.000 5 per cent. prior lien bonds (including 
ex penses of redemption) absorbed £10,414. 115. 6d., and of the £2,818,700 
-41 per cent. bonds of 1933 absorbed £67,349. 9s. 5d.. leaving a surplus 
over half. yearly charges of £54,015. 73. 1d., which will be applied in pay- 
ment of interest at rate of 2 per cent. per annum on £4,928.050 6 per cent. 
income bonds of 1948 (549.280. 103.). income tax (£3.052. 15s. 5d.), and 
the balance to reserve (£1.682. 1s. 8d.). The traftic of the railway com- 
panies and of the London United Tramways (Ltd.), in which the company 
is interested, continues to show satisfactory increases. Lot's- road power 
house undertaking became vested in the Lot’s-road Power House Joint 
Committee аз from Jan. 1, 1912, апа was thereupon leased by the Joint 
Committee to the Metropolitan District and London Electric Railway 
‘Cows. The widening of the London & South-Western and the Metro- 
-politan District Railways between Studland-road and Acton-lane June- 
tion was practically completed and opened for traffic on Dec. 3 last. The 
improvement gives to the District Co. the exclusive use of a separate pair 
of rails between those points, and relieves the company's working from 
interference by the London & South-Western trains, and also enables the 
company to work a more frequent and faster service of trains to the 
rapidly growing districts served by the western extensions, To provide 
for the additional service, the district company has purchased 65 new 
carriages. The report alsofgivesyparticulars of the progress made Бу the 
London Electric Railway Co., and of the various Parliamentary. bills 
womoted by the associated companies, &e. It is also stated that the 
[oat with the concurrence of the board of the London General Omnibus 
Co., has formulated a scheme with a view to fusing the interests of the 
two companies, and particulars are given of the agreement. 

At an extraordinary meeting on Monday the resolution for altering the 
memorandum of association to enable the company to carry оп business 
as proprietors and dealers in omnibuses, cabs, &c., was confirmed. 

At a subsequent extraordinary meeting the scheme for the acquisition 
by the company of ordinary stock of the London General Omnibus Co., &c., 
was approved. 
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NEW COMPANIES, MORTGAGES AND CHARGES, 


NEW COMPANIES. 


BRITISH & OVERSEAS ENGINEERING SYND. (LTD. ) (120.175.)—Reg. 
Feb. 10, capital £1,000 in £1 shares. to carry on the business of engineers, 
founders, manufacturers of. machinery and tools, suppliers of electricity, 
&c. Private company. First directors are. S. G. F. Steadman and 
Е. S. Gaylor. Reg. office, 4, Suffolk-street. Pall-mall East, S.W. 

NAYLORGRAPH (LTD.) (120.089.)— Reg. Feb. 5. capital £3.000 in £1 
shares, to take over certain patents, designs, &е., relating to electrical 
signs, and to adopt an agreement with J. P. Naylor. Private company. 
First directors are: J. M. Hunt (permanent chairman, subject to holding 
1.000 shares), and J. P. Naylor. Reg. office: 57, Croxted-road, Daul- 
wich, 8S. E. 


MORTGAGES AND CHARGES. 


DENNISON, КЕТТ & CO. (LTD.)—A memorandum of satisfaction in 
full on Jan. 31, 1912, of debenture dated Jan. 26, 1909, securing £500, 
has been filed. 

ENGINEERING INSTRUMENTS (LTD.)— Debentures dated Jan. 19. 1912, 
to secure £3,000, charged on company's undertaking and property, 
present and future, including uncalled capital. Holders: W. D. Forster 
and Т. Е. Hodgkin. 

HOLSWORTHY GAS & ELECTRIC SUPPLY CO. (LTD.)—Debenture. and 
as collateral security thereto, a morteage, both dated Jan. 27, 1912, to 
secure £500. charged on company s undertaking апа property, present 
and future, including uncalled capital and certain land and premises in 
Holsworthy, Devon. Holder: W. Harris. 


SPENSERS (LTD.)—Particulars of £7,000 debentures, created Jan. 29, 
1912, tiled pursaunt to sec. 93 (3) of Companies (Consolidation) Act, 1908, 
amount of present issue being £5.000. Property charged: Company's 
undertaking and property, present and future, including uncalled capital. 
No trustees. Holders: S. К. Ellis and S. 'Titterton. 


CITY NOTES. 


AC ss Mes 


MEMORANDA (Feb. 15).—Bank rate 5! per cent. (sinc» Feb. 8, 1912), 
Price of silver, 27;d. per oz. Consols 787; —78; for money ; 781—782 for 
account, Consols Pay Day, March 1; Stock and Shares Continuation 
Days, Feb. 27 and March 12; Ticket Days, Feb. 28 and March 13; Pay 
Days, Feb. 29 and March 14 ; Mining Shares Carry Over Day, Feb. 26. 

RICES OF METALS (London).—Copper, 62: : three months, 634. 
Lead, English, 158 —16& ; Foreign, 151 —15:. брейет, cash, 26}; 
three months, 261. Tin, English, 199—201; Foreign, cash, 197i; 
three months, 192;. dron, Cleveland, cash, 48/11; three months, 49/9, 


ARMORDUCT MFG. CO. (LTD.) —Mr. H. F. Marchant has been appointed 
secretary. in succession to Mr. J. S. B. Plummer. 

CALCUTTA ELECTRIC SUPPLY CORPQRATION, (LTD.).—The number of 
anits delivered to consumers, during the five weeks ended Dec. 29. 1911 
were 829,464 compared with 660,633 units in the corresponding five weeks 
of 1910. 


CHELSEA ELECTRICITY SUPPLY CO. (LTD.)—' ne directors recommend 
a dividend for the half-year to Dec. 31, 1911, at rate of 6 per cent. per 
annum on the ordinary share capital, making 5 per cent. for the year 
1911. after paying debenture interest and placing £13,180 to depreciation 
fund, £704 to debenture premium redemption fund and writing off £1,089 
from cost of extinction of founders! shares, and £1.000 from cost of риг- 
chase of Cadogan Electric Light Co.: carrying forward £3,240, against 
£2,290 in previous year. subject to audit. The dividend is the same as 
last year, and will be payable on and after March 15. 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—At their meeting 
on Wednesday the directors decided, subject to the completion of the 
audit, to place £60,000 to reserve and to recommend payment of the 
following dividends: On the preference shares 12s. per share, being 
at full rate of 6 per cent. per annum ; and on the ordinary shares, 16s. 
per share, being at rate of 8 per cent. per annum. On account of these 
dividends 6s. per preference share and 6s. per ordinary share was paid 
in September, and the balance remains to be paid. After payment of 
the dividends and other appropriations thero will remain about 
£26,000 to be carried forward. 


LONDON ELECTRIC WIRE & SMITHS LTD.—'iu^ directors have 
declared a dividend of 74 per cent. (73. 6d. per share). less tax, on the 
ordinary shares for the half-year to Dec. 31, making [0 per cent. for the 
усаг. £15,000 is placed to reserve, £500 reserved against fall in market 
price of investments and £10,913 carried forward. 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
been asked to appoint a special settling day in and grant a quotation toa 
urther issue of 22,989 £1 fully-paid 7 per cent. cumulative participating 
preference sharcsiof Marrons Wireless Telegraph Co. 

TELEGRAPH [CONSTRUCTION & MAINTENANCE CO. (LTD.)—The direc- 
tors propose, subject to audit. a dividend of 10 per cent. (£1. 4s. per share), 
together. with a bonus of 24 per cent. (63, per share), in addition to 
5 per cent. already paid. making 174 per cent. for the vear 1911. 

У. T. HENLEY'8 TELEGRAPH WORKS CO. (LTD.)—Mr. Robert James 
Hatton has been elected to a seat on the board of this company. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 
RECEIPTS. Pris 
| Wed. | PERCENT. 


a С SS eee H Divi- NAME, 
LINE Week Inc. or Dec. TPE oean i г... a ee ШАРЕ c Fobi Cs зу с 
. a о. of | Inc. or Dec. High-| Low- 
MEE weeks, Amount | (а) "| ү a Electricity Supply | s xd. | est. | est. 
"mI "aoi urnemouth & Poole Elec. Su». Ord..... 8 —9 6 9 6 Mar, Se . 
„Aberdeen Corporation ....| Feb 36 10 4/6 | Do. 4ł рег Cent. Cum. Pref. ....... A 81—91 417 3 | Feb, ine | 9i 
Meet HDD om 5 10) 6/0 | Do. 6 per Cent. Cum. Second Pref. ......| 10-11, | 5 1 6 | Feb, Aug Юн 10 
ear Vates As E 6 St. | yi % | Ро. 4$ per Cent. Deb. Stock (red.) ...... 100 —102 | 4 9 O | Jan, July | °° m 
n-un a аш Mem 3 46 5 4/6 | Brompton & Kensington Elec. Sup. Ord...| 8 —8} 619 | March ... sð . 
Ayr Corporation .....•,. „ 39 5 3/6 | Do. 7per Cent, Pref, ..... ees eere 7)1—8 |410 3, Mar, Sept | °° | ** 
Barnsley соо ооо э өө ә өө ” 2 5 > 4 /9 | Central lec. Sup. Co. 4% Guar. Deb. ЗК. 98 —101 4 0 6 | punt Dec Ы .. 
АЙН с "алалы. 3 5 5 2/6 | Charing Cross (W. End & City) El.Sup.Co.|  31—4t |6 5 0 Feb, Aug | [ы м 
Ва шк, ESI M. x 6 5 8 | po. 4} per Cent. Pref. чә +» o oorr 44—4 4 18 6| Feb, Aug | 4%) 41 
ра A ereo т. " “3 5 а Do dioe Cent Deb, Bock у йыр Р росе оя 
е | / | . - . ‹ » КСК (СЫ. / eee eee — .. ее 
ee ыла A 3 5 20 | срака Buchic ЫЕ Б saree. si E ры dL uH 
: eee P" ( upply Г. «eot ttl = : - О | March 
sas pelea ӨӨӨ Tha $ St. 44% | Do. 4} per Cent. Deb. Stock (red.) .... 93 —101 |410 6 Tube) Dec| |. 
Bounemouth Corporation..| Feb. 7 St. 44% Chiswick Elec. Supp. Gorp. Ist Mort. Db.) 91 —94 | 4 17 3 ve | oe 
Bradford а А ыы : 10 10 s у of London Electric Lighting Ord..... | 134 —14 | 5 1 9, Feb, Aug 198 13% 
Brighton Corporation...... x d st 500 ’ Бо, Н оч а fred) seen | 117 и | 4 P 0 ne E a а 
о лз M A UK Kite WBA аа | РЕ 
Ноп...... 5 70 : rham El. Р.О. 5% 1st Mort.Db. St. 514 6 1 ee es 
eae cael ot T 10) 4/0 | County of London Blec. Supply Ord. ....| 94-4 | 5 6 6 Ki Aur $i 7 
mur ээм рәнү чайдан 0 рк 6 per Cent. Cum. Pref. ........., 11 —11} | 5 6 6 Mar, Sept .. 
Camborne-Redruth " 10 St. $ ‚ 4j рег Cent. Deb. Stock (red.) .... 107 —109 |4 3 3 | Jan, July 1083; .. 
Cardiff Corporation........| » 10 St |44% | 00. Second Deb. Stock ........ | 100 —103 | 4 8 6 | May, Nov. | 103 | .. 
Central London Railway .. 91б : |o Ч Ord...... .....| #—й .. June, gum] = 
City & South London Rly.. 2 11 $ аро; р ө i nt. um. Pref. ee rere tare 21—3J. ee ay, Nov. .. 
Cork Electric Trams Co " t. | 44% о. 44 per Cent. Ist Mort. Deb. (red)..| 87 — 520 July 89; .. 
5» асалан 5 Se iwi e Electricity Supply Co. Ord. .. 4—5 |6 6 0 | April, Oct | * | .. 
Devonport & Dist. Trams "e 44% +00. aed Cent. Cum. Рге!........... ч р) 5 2 6 Маг, Sept | кА 
Dover Corporation ........ | 4/0 | Hove ELA DEM SE IE): Saee | d t E: В | ose Aug | *] 2 
т sd A Ме Winte L Са Dab Stock) Я т 
Dudley-Stourbridge .....- | | Kensington & Knightsbridge Ord. «+.» 67р 6 8 6 Feb, Aug| "| ** 
EE АА NS AN E redire Ist Рге!............. 5—5 |514 0| Jan, Juy | ** | ** 
East Ham Council t 49 | t o. 4 per Cent. Deb. Stock (red.)...... 92 —95 456 | A " ee 
Bester Corporation s+... St. | 4% | ска karbe бо. а Hering Hil Й | 
tion ...... : ation) 4% Deb. Stock (red.)..| 95 —98 | 4 T in 
шешү dede del St. 44% | Kent Elec. Power Co. Irred. Deb. Stock ..| 78 —82 | 5 i RUPEE] d]. Ae 
бык COOLER éco 3 1/2? | London Elec Supply Ord. „............ Head [a d el ee жө 
eee Poser Sd ien si 4 a сасе Pron уулу алса кәл Кай» 4i —5 6 50,Mar, Sept; **| °° 
Gwetend Northieet.. «.: A 2/8 "bio per Cent. Ist Mort. Deb. ........ 88 —91 4 9 6! Jan, July T T 
Great Northern & City Riy.| ” Е 23 нна Ages Supply Ога, nias 41 6 5 2 | April, Oct | 4% 4 
Стеепоск & Port Glasgow.. $ 41% Do. Hi p Я Фа 41—41 150 0 ! Jan, July | LET ee 
Halifax Corporation ” 13 © . per Cent. Deb. Stock Ist Mort...| 99 —104 14 8 9 June, Dec | °° ee 
Hartlepool TramWayS....-.| № xs 1142 Mila: ж ЕВ A et Mert rdi ae cni 4 2 0| Jan, July) | + 
м $ , .. / : . 17. rt. Debs| — | oe ar 
ae Trams Ge el o Sti, 44% | Newcastle & District E. L. 44 Mt. Db. St. í 87 —90 | $ к ; ind 32} 88 
abc cna muU. M 5| 2/9 | Newcastle Elec Supply Ord. (1-50 000 & / | 3 
Hull Corporation фр OE US n 5 2/6 | Do "5 x: Ce t ) хохот охото | 31—4 6 0 0 Feb, Aug | .. ee 
еі District Cou] чи 2 indie! po pipers В Pref. ...... 4 —4$ |517 6 | Feb Aug | **| ә 
Ilkeston District Council ..|  ., 100 EW" | North Moio. Blox Power So Ww oe лн Б E Ж ME 
Ipswich Corporation ......| и | 6% | Northampton Elec, Lt. & P. Rosa Mle Sat 5] Bd. йш з= we 
А on е рО енене E |4 6 O| Feb, Aug! о. 
Keighley Corporation .....-| 1» 19 6/8 | Notting НГЕ L. Co. €% NonComiprel. 92-108 b 00 ды КО Ж 
Kilmarnock Corporation :.| | ы Dov 4% Deb, восе ee Жы ol eme iM 
Кы Ag anA ме un 5 50 | St James & Pall Mall Elec. Ord. -.....-. 8—8 1519 ól Feb, Aug| 8% -- 
„Lancashire United .....7-- : О qc pe NP ats ро 
err ea Чн РРР AF 5 2: Smithfield Market Electric Sup. Ord. ....|  14—1f | ФТ he nr » а 
Leicester Corporation... if a caeco ees ren a A (йыз Уа Е АС Ani | ; 
Lolth Corporation „ә... " Sm Pac 5% Ist Mort. Stock (red.) ........ | 98 —01 506 T м 
о ы а ‘i | 0/81, outh Metro, Elec. Lt& Power 7% 188 Рё] 1—1 1612 0! Feb, Aug | ** | + 
Liverpool Corporation эз A 44°, D d PH p г МЫ. axe eire d» #— 6 17 0 Feb, Aug | ** T 
Liver | Overhead Rly. md " ^ 1/3 Бка ча с cng oti "tt t] T 97 —109 5 1 3 April, Oct | .. ee 
Llan udno&Colwyn Bay Ry. ” | 1/3 | Ро 5per Cent. Cu y ake оозоооо ово 1—1 | A April, Oct а эў 
"айса County Сашк.., y) sl 419; poe Spat cant ШЕРГӘ ОИ 21—31 | 8 !4 O | April, Oct 2H e 
Бер. Be Co n t. | 0 o } рег Cent. Ist Mort. Deb. ...... 88 —99 | 5 1 01 дон’ Oct | 898 
leaden United eure eb. 5/6 uu Heat & Gas Elec. Gen, Stations ..| 15.— 11, | T TAS Aug b ss 
Lowestoft Corporation 2. e (25 D. M ORA D: bx Vernis "md | : 3 $ Mar, Sept ва 8 
C i | > а . Ы e "092049927 — zi 
Mo уд ужс nn . | | Electric Railways and Tramways, Ds ШУ 
Merthyr АА ” A | a ре тани ue Ol. ече» el m. April 
Metropolitan Dist. Railway..| — | о. per Cent. Cum. Pref. .......... д^ E 34] xd °°* ә 
кнн] as 44% Do. 4j ist Mort, Dab. Stock (re) -... "er PELA PELO acho 
iddleton |........... " t. | 414% ‚ B'ham & Midland Trams 4} Ist Deb. Stock| 92 —91 |41? 0 s d Щр. 
| A 10 4% | Bristol Tramways & Carriage Ord. ......| 5)—5 | 706 an: {шу ee 
ce аша eg 2и 10 499. Do. ОКР aures jue наад мы + = Ж pre Жы Б 
Newport (Mon.) .......... y t. 4% | Do. Apar Cont Ба: ossis eere eni 109 —102 |319 3 | Feb, A xi 
amnion Corporation. " T соно рын Мец 14 —16 | А June Dis 15| 14 
am, Asht " .. 3I. у Е бань ese da | -- E ae 
Oldham Lian idis . ” |. Do. 6 per Cent: Cum. РЁ s.cnccasss 91 3 | » DB | | on 65 
Perth (М.В.) Corporation ,.| ” St. ° | Do. 7perCent. Noa Cum. Pref. ...... 39 —41 e$. p T9959 “АЦ | 39 | End 
Perth (W.A.) Elec. Trams " St 5% | Do. Sper Cent. Perpetual D2bs, ...... 97 —10) | 526 | А © Ja] 
Peterborough Cdi e d ‚. o | Pee РЕ А оаа, aioe A $5.9 о | 79 —893 | 5 11 0 Mir "Nos | | . 
ortsmo i лү ER @ ? пдол Ordinary Stock ........ ee | , са .. 
t тарона " St,|4% | 02. 4 рег Cent. Pref. Stock .......... | as шү | 1 3 : | ud) Aug | 724 71 
Preston Corporation TIPP ” St. 445° | Do. 4} per Cent. Pref. PP bcm. e sas]. 109 жы 11 | 4 5 0 | ео, Aug 109 | .. 
|. St. 2% Do. Detarred Stock ера | 62—64 |3 3 &! Feb. 62 | 
NE or cocoa » у | De 4perCent зз, ee eren en — 102 | | € совае ^ 
Salford бера bw LEE 5 2/6 | City of Birmingham Trams 5%, Cum. Pref. е ы | ; 5 : | jan. July | i01 
CA dr. TT .. es 102! 4% | Do. 4prCent. Ist Mort. Dads. ...... ee Oke Т o] Apri Oct | se 
oar io ы Di " T St. | 11% e London Rly. Con. Ord. ....| 28}- 2% | 536 АИЙ, Oct mE 
Sheeld Corporation ......| p у 5 St. | 5% | Ро. S per Cent. Perp. Pref. (1891) .... 106 105 | 413-6 | Feb. Aus - 
Mino Trid a adus „| 46 St 5% | EE. ү! роз daTidta s ah | 102 —10$ |417 0| Feb, Aus | 122] -. 
эш Metropolitan... м 2 6 я 5% | io (0D siint ЮГ Оз | ЖАЙ ДЫ Мы Aue] se] oe 
taffs TRE Stan ML tale ” ‘9 k ПБ» er cc eo ee at ee Oe a вага» 1 | — d = 
uthampton ............ » 2 5 St. 4% | Do. 4 per Cent. Perpetual ОзЬз....... | 101 —103 | 3 18 0 ы NE ge 
outhend Corporation .... ” 7 45 10| 6/0 | Dublin United Trams, 6 per Cent. Pref...) 11 —12 15 4 0 | Feb, AUN к s 
outhport Tramways . A 45 10, 5/0 | Gateshead & District Trams Ord......... 81—8j | 240 eb, Aug d 
talyb'd zs Hythe, dic. Л " 2 5 10, .. Gt. Northern & City Rly. Pref. Ord. (4%). 1£—1i | Feb, I | 3 
Stockport....... РЕКИ | 10 45 1 7} Hastings & District Elec. Trams, 6% С.Р. 4-5 | P | Ma ‚ Aug H T 
Mte к cw. 9 45 St. 44% | Do. 4j Deb. Stock essere. ratte [si o] 326 В = 
underland District.....,..| ” и 45 10) .. | Imperial Tramways Ord. .............. і}— rae Oct | ко. 
"өү: i А ба СЛ 15 10| +: | $20. 6perCent Pref (и р > 
„үтте ры д 7% 5 St. | 44% | Do, _ 44 рег Cent, Debs, .......... ees 70 —7 | b 5.97] А i gs 
dd oer ыл" " 7 46 £3 | 26 | I. of Thanet E. Т. & Lt. 5 psr Cent. Pref...)  2}—2р |415 0 I" EA | .. 
ynemouth and District | €” 4 5 St | 4% | Do. 4рэгСэпь Dab. Stock .......... 75 -80 |5 3 6 | Jan,J T | us 
Tyneside Tram Co " 2 5 10| 5/6 | Lanarkshire рт ues Coon a 104—108 | 5 10 9 | Feb! j* Tw: T 
Mes Capri " К: 5 St. Ta Lancs Utd. Trams 5% Prior Lien Deb. Stk.|. 8) —82 6 3 6. Jan. jus | os 
all Corporation у... M A н 45 $+. | 4% | London Electric 4% Dab. Stock ........ 89 .—9 | 4 2-0 : y | 8! 97 
arrington Corporation.... LL] 6 St. 4% | Оо. 4 Pref. ооо осо |] нос |] | || || 83 —85 | + 15 3 | Ма | 84} KA 
et Ham Cyrvoration |." 8 45 10 5 London United Trams, 5% Cum. Pref. .. 31— MAE ; M 
enews оном ШИА »j- St| 4% | Do. 4perCent. Ist Mort. Deb. Stock ..| 75 —78 | 5 4 6 | Jan, July | ТН 76 
olverhampton Со. |... » 2 5 St: | .. | Mersey Con. Ord. Stock ................ 6 —8 aT kr 7а bo 6 
olverhampton Corpn.....| ^" 2 5 1| 0/6 | Metropolitan Elec. Tramways Ord...... о 3r 0*5) , Aug i" ad 
Orcester еоеоов d d: " ? ee е9 Do. aferred ЖАКО] "1.22 Lk .. April ^R 
Утеха... n 2 : "E 05 tDo. 5 рег Cent. Cum. Pref. .......... эр ОЕ hee бм 
| é St. Зу De CODE do oorr ORAN 6 we 
St. | 2% | Metropolitan Railway Consolidated..... єї (4 3 47 
* No allowance has besn made tor accrued interest or redemption, } 


t Ех dividend, t The London Stock Exchange Committes have declined to quote these, 
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7 THE ELECTRICIAN, FEBRUARY 16, 1912. 


- Price 
МАМЕ, Wed,, 


Feb. 14. |Үшгрвр.| 


Electric Tiea and MONDE Continued. 
| Metropolitan Rly. Surplus Lands Stocks E —70 


Do. 3} per Cent. Preference ...... —88 
Оо. i per Cent. “ A" Preference....| 85 —87 
x 3} per Cent. Convertable Ргеї.. 85 —87 

34 per Cent. Debenture Stock....| 90 —92 


| De 3} рег Cent. “ A" Deb. Stock ....| 89 —91 
: Metas н District Railway Ord. .... 5 
о Do. 4 Pint РГӨ БЫ т» ыд» уен еә! 91 —93 
% | Со. Assented Ext. Pref. (1п+. Guar. b 

Und. Elec. Rlys. Co. of Lendon, d 75 —77 
Do. 3 per Cent. Consoltd. Rent-charge 75 —77 
Do. 4 per Cent. Midland Rent-charge| D —102 


Do. Guar. Stock 4 per Cent. ........ —92 
Do брег Cent. Perp. Deb. Stock . 144 —146 
| Do. 4perCent. Ditto ........» e» 96 —93 
Potteries Electric Traction Ord......... 1 =й, 
Do. 5 рег Cent. Cum. Pref .......... 3$—ii 
Do. 44 рег Cent. Deb. Stock ........ 90 —93 
S. Met. Elec. Trams & Ltg. 6% Cm. Pref. $—2 
Do. 4perCent. Deb. Stock .......... 72 —77 
| Sunderland Dist. Elec. Trms, 5°) IstMtDb. ET 
icio Elec. Rys. Lon. Shares ...... 24—2} 
Do. E Bonds =... ess eror eh RS 99 —101 | 
Do. ok "In. bds with coup 8 ........ 76 —18 
Yorkshire (W.R.) Elec. TERR, Ord. 1—1 
Do. брег Cent. Cum. Pref. .......... 21—31 
Do. 4$} per Cent. Ist Debs. been Wate 81 —85 
Electric Manufacturing, &c. 
6| Anchor Cable Co. 4}% Deb. Stock ..... -| 97 —99 
3 | Aron Electricity Meter Orde себе hal 1—1 
| Do. 6% Cum. Pref. ..............,• 43—37 
| Babcock & Wilcox Ord. PER E 63} —6& 
рб. Pref. солярии а 14—1 
British Insulated & Helsby Cables Ord.. A —7 
‚ fDo. OperCent. Pref........... eee 51 —6} 
Do 4} рег Cent. Ist Mort. Deb. (гед.).. 101 —103 
Ро, 594 Mort, Deb Stock .......... 102 —104 
British Thoms'n-Houst'n 4495 Ist Mt. a 94 —97 
British Westinghouse 10 per Cent. Pref.. } #—} 
Do. 6 рег Cent. Prior Lien Dbs. (red. L 192 —105 
Do. 4per Cent. Mort. Deb. Stock . $7 —<0 
Brush Elec. Eng. Co. Prior Lien Deb Stk 771 —82 
Do. 44% Perp.Ist Deb. Stk ........ 56 —61 
| Do. Perpetual 2nd Deb. Stock ...... 37 —42 
‚ Callender's Cable Con. Ога.........,... 9 —91 
г Do. xal Cent; Cum. Pref...» 5 —Sl 


Do. per Cent. Ist Mort. Debs. (гед.) 98} —100}' 


Ea ellner Alkali Co. «4.5.2227 3l —3H 
+00. 4} рег Cent. Ist mort. Deb. -гед.).. 106 —110 
Chadburn' s (Ship) Telegraph Ord. ...... 1515—13 | 
Consolidated Electrical Co. ......... io 4—1 
Consolidated Signal Со. .........,.... &— 
Do. Ger Cont. Pret: «à кайкы ая ез 1} 
. | Crompton & Со. (Nos. 1 to 85,000)...... 4—} 
| Do. Sper Cent A Mort. Debs. (red.).. 58—68 | 
Dick, Kerr & Co. Ord. ......... eee 31—11 
Do. брег Cent. сы Prat. одаар 11—13 
Do. 4} per Cent. Deb. Stock edt Tus | 98 —101 
. | Edison & Swan United (“ A ” Sh.) (£3 pd. —#Ң 
| Do. (ОР) олени карелы | —2i 
Do. 4per Cent. Mort. Deb. Stock (red. | 71 —75 
| Do. Sper Cent. 2nd Deb. Stock ...... 77 —80 
o Electric Construction Со............... | 1—1 
; +00. 7 рег Cent. Cum. Pref........... 1d —1i 
. Do. 4 рег Cent. Perp. Ist Mort. Dos 7| —76 
| General Electric (1900) 5% Cum. Pref. . 9 —9} 
Do. 4per Cent. Ist Mort. Debs, а „45% 35 —90 
Henley's Telegraph Works Ord. ........ 1171—12] 
Do. 4$ рег Cent. Pref. .............. 48 —5 й 
Do. 4} рег Cent. Ist Mort. Deb. SN 104 —100 | 
| India Rubber, Gut. Per., &c., Works . 19 —12 
Do. 5 рег Cent. Cum. d i ati eda | 9}—10} , 
Do. 4 per Cent. Debs. (red.) ........ 95 —96 


Johnson & Phillips 5% Ist Mt Deb. Stk | 78}—83j | 


National Elec. Construction Co. ........ 1—i 
Richardsons, Westearth & Co., Ltd., Ord. *— 
Do. 6perCent. Cum. Pref. .......... 1—1 
Do. 4$ per Cent. Perp. Deb. Stock.. 68 —71 

. | Simplex Conduits 6 per Cent. Cum. Pref. | 4—5 
| Telegraph Construction & Maintenance..| 354 —37$ 
Do. 4per Cent. Deb. Bonds (1909).. 994 —1011! 
Vickers, Sons & Maxim, Ltd., Ord..... el 2 —2% | 
Do. 5 рег Cent. non-Cum. Preference. |1% —1й 
Do. 5 рег Cent. non-Cum. Preferred ..| 108 —111 
Do. 4perCent. Ist Mort. Db. Sk. (red.) 100 —102 | 
Do. 4$ per Cent. 2nd Mort. Deb. (гед.) 1034 —1C5 
Do. 5 рег Cent. 3rd Mort. Debs. Scrip... 1044 —106 
. С. White & Co. 6% Cum. Pref. ...... | 141—151 
illians & Robinson Ord. ....... b AAA | —l 
Do. 6perCent. Cum. Pref. .......... 1—14 
Do. 4 рег Cent. Ist Mort. Debs. ...... | 59 —62 
Telegraphs. | 
| Amp Tele "vm Mw x al e ALONE TT ?1—71 
„ | Dc. SperCent. Debs. (red.).......... 97 —99 
't Anglo-American ТЕ 66 --68 
| Ро. Preferred .................... 1091—1101 
‚ fDo. Deferred с... eee eerte 253—251 | 
| Commercial Cable 4 per Cent. Deb. Stk...| 86 —88 | 
Cuba Submarine DPA. ausa va Face RR 041—114 
| Do. Ргеегепсе 10 рег Cent........... 17 —18 | 
Direct Spanish Ord. ...4.:... $9 evt 9] 3] —31 
| Do. 10perCent. Cum. Pref........... | 8—8} 
Do. 4$ per Cent. Deb. .............. | 93 —101 
+ Direct United States Cable ............ 1—8 
Direct West India Cable 44% Rg.Db.(rd. ) 99—10! 
' Eastern Огйїпагу.................... | 136 —139 
Do. 3} рег Cent. Pref. Stock ........ ' 83 —851 
Ос 4 рег Cent. Mort. Deb. Stk. (red.)..| 100 —102 | 
| Eastern Extension ................. 134—131 | 
tDo. 4per Cent. Deb. Stock .......... 99 .—101 ! 


' Eastern & S. Af. 4% Mauritius Sub. Debs. 99 —101 | 


| G.N. (of Copenhagen) with coup 84 .... 32 —33 


‚ Indo-European ...................... | 55) —58l . 
Mackay Companies Common асве жа» 81 —83 
| Do. Preference ........ е... | 79 —73 
| Marconi's Wireless Teleg. Со........... 4& —АҢ 
>! Do. 7% Bartipg. Pref. ..........-. ае „| 
Pacific & Europ'n Tel. 4%Guar.Dbs.(red.)) 98)—1001 
West Coast of Атепса................ 11—1 
$’ Do. 4perCent. Debs. „....:......... ' 93 —1 
| West India & Panama оголе neca 44 —4] 
. 6 per Cent. Ist Pref. "a | t tn 10 —11{ 
го eder od ig дк Ve ess | ` 94—10} | 
ылы ааа 102 —104 . 
Western т, i EFT EE УГУ 13—14 


t Deb. Stock (red.) . 99 —101 


| | Western Union Telegraph, $1,000 4 ;Bds 106 —109 | 


Do. $1,000 44% Е e. RI.Est. Gd.Bnds| 101 —104 


* No allowance has been made for accrued interest or redempt'on. 
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ELECTRICAL COMPANIES’ 


Feb, Aug | 


May, Nov 


Jan, '] шу 
Jan, July 


LL 


Juns, Dec | 
March .. 


Jan, July 


April, Oct | 


April, Oct 


Mar, Sept 


Feb, Aug 


April, Oct 


May, Nov 


Jan, July | 


Mar, July 
. Jan, July 


June, Dec 
jos Dec 


Apr, ' Oct 
Arr, Oct 
May, Nov 


. 


New York Telephone Со. 30 yr. Bnds...| 103 —104 | 
Ormai osx Renier v dues pa 10—14 

Do. 6 рег Cent. Cum. Pref. .......... | 1—1. | 
Оо. 4 рег Cent. Red. Deb. Stock...... 874—399] | 


E United River Plate Ord. | to 190,000 .. 71—7 


Elec. & Gen. Investment 6% Cum. Pref... | 341—414 | 

| Go Globe Telegraph & Trust .............. 11 —11} 

Oper Cent. Pref, eesccsvaxess i131 —134? 
Sid. Cables Trust (Cert.) ........ 130 —133 


З= aa r ae 


rèt rtre 
| Vat Шы: 


{ | | Sao Рашо Tramway, Lt. Power $100 St.) 195 —197 | 


SHARE LIS'T.—Continued. 


O ÅÃÁ——_— A) 


Price | 
NAME. | Wed., 
| Feb. 14. 
Telephones, | 
2$ ES Telephn. & Telegh. Cap. $1....... 142 —144 , 
i Coll. Trust $1,000 4 рег Cent. Ваз. 9341—95 
E ч 4% | Do 4% Cons. Bonds 1936 .......... —115 | 
Anglo-Portug'se Tel. 5% 1st Mt. Db. Stk. 102 —104 | 
T5 Chill Telepholé мокрая 44—7À »| 
| Monte Video Telephone Ord. .......... | 1—14 
| D& эре Cent Prof: оа вее 4—t 
| National Co. Pref. Stock .............. 934 —102{; 
д Da. Def SNR олана 123 —125 | 
Do. брег Cent. Cum. Ist Pref. ...... | Ez | 
Do. eve Gant: 2nd Pret, ico scence 91—10 


Do. рт Cent. non-Cum. 3rd Pref. ой —5а | 


Telph. Co. of Egypt 44% Db. Stk. (red.) 99 -—101 | 


Do. SperCent. Cum. Pref. .......... 51—51 
Do 4$ DoD: Sts ВМ, эуез» зеге 102 —1^04 


Financial Investments. | 


Colonial and Foreign Electric 
Railways, Tramways, &c | 


| 
i ae 549% Cum. 1st Pref..... | БА —5%., 
Оо. o Cum. 2nd ur Ate TP PR 4l —594 | 
Do rh "Deb. 77:7 ou swa scd X» 9 65 94 —95} 
Do. 44% Deb. m РРР ер 101 —103 
Lo 99 Deb 6а 102 —104 | 
| Auckland Elec. Trams. 5% Deb. то} Ex- —105 , 
| Brisbane Electric Trams. Invest. Ord.. Bg ==. | 
Do. 5 рег Cent Cum. Pref. .......... | 4§—St 
Do, 4$ per Cent. Db. Prov. Certs...... 100 —103 | 
‚ British Columbia El. Rly. Df. Ord....... 136 —141 | 
fDo. Pref. Ord. Stock кальки 118 —122 
Do. 5% Cum. Perp. Pref. Stock........ | 108 —111. | 
Do. 4 per Cent. 1st Mort. Debs....... 100 —103 
Do. Vancouver Power Debs. ........ 102 —104 | 
Do. 4% Регр. Con. Deb. St. ........ | 101 —103 
| Buenos Ayres Lacroze Trams Ist Mt. Db... 971—101} 
? |tBuenos Ayres Port & City Tram, Ist Mt.' 
DAS, SIGN" eise uo e Ds ir ERA i ac a 92 —96 
Calcutta Tramways (1 to 137,610) ...... 54—95} 
Do. Sper Cent. Cum. Pref. „заа | § —& | 
Do. 44% Ist Deb. "Stock (red. iscucs s 100 —103 
Cape Electric Tram SHAVES 22.24 ts | !$—33 | 
City of Buenos Аутез Trams Co. (1904)5h.| 5i—5i 
Do. 4perCent. Deb. Stock .........- 97 —100 | 


Colombo Tr. & Ltg. 5% Ist Mt. Db. is 93 —98 
Havana Elec. Ry. Con. Mt. 5% $1,000 i 


D. p DD BER эел ыыт exl ou) | 100 —103 | 4 
Hong Kong Trams. Со. 5 per Cent. Ist 


Mort. Dab& | сансан а ва | 81 —85 | 
Kalgoorlie Elec. Trams. Sh.............| 4,— 5 
Do. 5 рег Cent. ** A" Deb. Stock .... 91 —94 
De: 6 per Cent. * B" DIOS 452455» | 58—62 
Lisbon Elec: Trams QE рол рева =, 
Do: - 5 per Gent, Cum. Pref. әз | —1 
Do. 5 рег Cent. Reg. Mort. Debs. .... 931—5 } 
Madras Elec. Trams. 5% Deb. Stock... | B 93}—964 
Manaos Trams & Lt. Co. 5% Debs....... —94 
Manila Elec. Ry. $1,000 Gold Вопаз...., 107 n3 " 
Mexico Trams. Co. Com. St............. | 120 —122 | 
Do. Сеп. Con. 1st Mrt. 5% Gold Bds. IER 
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The Competition of Gas. 

We have been interested in reading an article in the 
“ Journal of Gas Lighting " entitled “ The Forward Policy,” 
їп which is urged the great importance of cultivating a day 
load for the consumption of gas. It is increasingly evident 
that gas undertakings, although they do not suffer in the 
same way as electrical undertakings from the want of easy 
storage, are, nevertheless, becoming convinced that decreas- 
ing profits from lighting should be made up by an increased 
load in the day time; and that, in fact, a day load from 
heating and cooking is quite as important as any other. 
It is interesting, further, to note the evident feeling that 
the competition of electricitv is beginning to tell. Although 
there may have been the substantial increase of 100 per 
cent. in the output of gas during the last 20 years, yet in 


‘some localities there has been a distinct falline off in gas 
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do not seem o be as progressive as might be expected 
in large Scotch towne. The result of an inquiry has been 
that a number of suggestions has been made for increasing 
the sale of gas, amongst these being recommendations that 
such plant as cookers should be supplied rent free, that gas 
fires should be supplied on hire and fitted free, that more 
generous terms skou'd be granted to pre-payment consumers, 
and that the advantages of gas should be well advertised. 
It seems a drastic step to supply cooking apparatus free of 
charge, but as Glasgow is also tending in the same direc- 
tion it is evident that those supply station managers who 
are pushing electric cooking vigorously will before long 
have to meet competition of the keenest kind. 

IT is also interesting to note the street lighting situation 
in Manchester, where the Gas Committee have hitherto 
held а very strong position. At the last meeting of the 
Council this Committee went so far as to suggest that they 
should be the lighting authority for the city. Obviously, 
if this were the case, electric street lighting would stand a 
poor chance, and it is surprising that the suggestion should 
have received so much support as it did. Fortunately, 
some of the Council saw the absurdity of such a situation, 
and the chairman of the Electricity Committee stated that 
he hoped the Council would constitute an authority which 
угэ:.14 be of some advantage to all concerned. To any fair- 
minded person this must appear the proper course to adopt. 
Anything short of an independent lighting authority would 
surelv be prejudicial to the interests of any town, and we 
are glad to see that, for the time being at all events, such a 
catastrophe has been averted. 


Shop Window Lighting. 

IN no direction, perhaps, can the energy of the Illumi- 
nating Engineering Society be more profitablv turned than 
to questions of shop lighting. The glare usually associated 
with the artificial lighting of the modern shop window has 
become particularly pronounced in these days of flame arcs, 
“ gas arcs ” and metal filament lamps. It is, however, a 
welcome sign that in most recent electrical installations at 
large West End establishments considerable attention has 
been paid to providing illumination for the most effective 
display of the goods in the windows, this naturally implying 
that consideration is paid to the comfort of the passer-by 


consumption. Perhaps the most notable instance is that | and the prospective purchaser. At the meeting of the 
of Edinburgh and Leith. where the Gas Commissioners | above Society this week two Papers were read on the subject 
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of shop lighting, and an interesting discussion took place. | 
The Paper by Mr. PRANGNELL was useful in that various 
methods of obtaining effective lighting were described. 
These included the svstem adopted by Messrs. Kodak, 
Limited, in which 17-watt metal filament lamps are placed 
above panes of prismatic reflecting glass, which form the 
roof of that part of the window employed for displaving 
goods, as distinct from that part employed for illuminating 
the interior of the shop. Trough reflectors and “ Tubolite " 
are, of course, well known, but these do not provide such 
shadowless illumination as the system just mentioned. 
Other methods of illumination suggested by the author 
were to fix a row of lamps behind the facia board (which 
latter would be placed for this purpose lower than is at 
present customary) and the use of reflector signs. Another 
method, used in Germany and consisting of flame arcs 
placed above the window space and out of sight of the 
passer-by, was mentioned by Mr. Justus Eck. In regard 
to shadowless lighting, the usual divergence of opinion was 
evident in the discussion, and 1s likely to continue, since it 
is largely a question of personal likes and dislikes. We тау 
finally draw attention to the remark of Мг. НАүрх Harrison 
that stage lighting provides one of the finest examples of 
how shop windows should be lighted, but it is difficult to 
approach this perfection in practice. 


Buildings for the London University. 

THE career of the University of London du:ing recent 
years has not been blessed with that uneventfulness which 
we are told makes for happiness. From being a purelv 
examining bodv some ten vears ago it passed, on the 
recommendation of a Royal Commission, into a hvbrid 
creature which was neither à University in the ordinary 
sense of the word пог a purely examining body. The body 
so constituted has recently been again under examination 
by a Roval Commission, who from time to time have been 
issuing reports of great interest to those who have at heart 
the well-being of university education in London. The 
problem is difficult. and one of the greatest obstacles to any 
improvement has been the lack of a suitable building for 
housing the staff and for holding meetings of the Universitv. 
From insufficient accommodation in Burlington House the 
University authorities moved to the Imperial Institute, 
where, though more room is available,’ the premises are 
scarcely worthy of their occupants. Those who have ever 
attended апу function in tbe so-called “ main hall" at 
South Kensington will appreciate this point. 


Li, ни 


IT is, therefore, with great gratification that we are able 
to chronicle the steps which are being taken to provide the 
University. of London with appropriate buildings. Аз 
announced in “ The Times" on Monday last, an option 
has been secured on four plots of land which correspond 
closely with the conditions laid down in the Roval Com- 
missioners’ fourth report. The plots belong to the Duke 
of BEDFORD, and lie two on each side of the avenue leading 
from the King Edward Extension of the British Museum to 
Torrington-square. They cover 2} acres. Аз regards the 
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appropriation of this lend, which appears to be very suitable: 
for the purpose, one of the most urgent needs is an Assembly: 
Hall, while other sites could be devoted to buildings con- 
taining offices, common rooms, students' union, lecture 
halls and suitable accommodation for the University 
Library. The position of the proposed new buildings 
would be central and convenient, Bloomsbury being. 
certainly as accessible as South Kensington. It should, 
however, be noted that the option on this land expires on 
March 25th, so that the time is short for raising the neces- 
sary money. At the end of the article referred to above, 
our contemporary remarks: “ It will cost а good deal of 
money, but London is full of rich men, and this is a great. 
opportunity for what Lord ВозЕВЕВУ has called the 
magnificent citizen.’ " We can only echo this sentiment, 
and hope that the “ magnificent citizen " will not in this. 
case be found wanting. 
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Progress in Automatic Telephony.— It is officially announced 
that the Post Otfice authorities are considering Brighton as a 
possible centre for an automatic telephone exchange.  Intro- 
duction at Brighton, Leeds and Portsmouth will, however, 
await the success or failure of the new automatic exchanges at. 
Epsom and Caterham. in Surrey, which are now being pushed 
forward towards completion. The Strowger system, now being 
fitted at Epsom, is the one which the postal authorities favour 
for the larger towns. Caterham is being equipped with the. 
Lorimer system. 


An Electrically Heated Incubator.—* The Times Engineer- 
ing Supplement" states that a novel use for electricity on a 
comparatively large scale has been devised in New Orleans in 
connection with a 6.000-egg incubator, built for а professional 
poultry breeder. The plant is 40 ft. in length and 5 ft. in 
width, and consists of 40 compartments, each capable of 
holding 150 eges. The temperature of each compartment is 
controlled separately by means of thermostats, which introduce 
into, and throw out of, the heater circuits resistances formed of 
electric lamps. The average power necessary for each heater 
amounts to 20—95 watts, and the total consumption for the 
hatch is about 10—12 units per compartment. The owner of 
the apparatus states that six months’ trials have demon- 
strated that it possesses many advantages over the ordinary 
gas ог oil-heated incubators. 


Development of Electrical Working on the Bavarian 
State Railways,—The “ Elektrotechnische Zeitschrift " states. 
that during 1911 work was commenced on the State power 
station at Saalach from which energy will be supplied for 
operating the railways in the neighbourhood. During 1912, 
turbines, generators and switchgear will be erected, while the: 
section Salzburg-Bad Reichenhall-Berchtesgaden will be elec- 
trically equipped. The sections from Garmisch-Partenkirchen 
to the frontiers at Mittenwald and Griesen are also to be simi- 
larly equipped. and will be temporarily supplied with energy 
from the power station at Ruetz, near Innbruck, which also. 
supplies the Austrian sections of the same line. The year 1911 
was, our contemporary remarks, especially noteworthy in the 
clectric traction world, from the fact that the railway autho- 
rities of Prussia, Bavaria and Baden have all adopted a line 
pressure of 15.000 volts and a frequency of 163 as standard, 
single-phase current being used. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Assab —Perim .................. July 8,1909 ... — 
Latekia—Palura .............-. May 26, 1910  ... — 
Candia—Sitia ........ ............ Jan. 9,1912 — 
Cayenne—Salinas ............... Jan. 18, 1912 Feb. 17, 1912: 


Bissao— Bolama ............ s.s dan. 29, 1912 ... == 
Gibraltar— Tangier .......-... Feb. 4,1912 ... Feb. 19, 1912 
Medway —Guam................. Feb. 9,1912 ... — 
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after all electrical details and keeping their machinery in good 


The Post Office and the Telephones.—It is stated that a і 
Parliamentary Committee is being formed to consider the | order, they sometimes had only a hazy idea as to how the plant 
above question. It will have two objects— namely, (1) the | Was constructed. When selecting a machine there were а few 
watching of the working of the present system; (2) **cam- outstanding points of а mechanical nature which ought to be 
paigning" on behalf of the introduction of the automatic system | carefully watched. АП electrical plant which was to be used 
of telephoning. : Hae e bs аи һу с n 

А | ndou it would pay in the long run to instal a machine 

French Submarine Cables.—A ‚ВИ has been submitted with the коле ый, longest бе and stiffest brush 
to the French Chamber for establishing an additional cable gear possible. This was particularly the case with regard to 
between Marseilles and Algiers, and the construction of a new three-phase machines, where, of necessity, clearances between 
aerial line between Paris and Marseilles for the service of the the otocand the Peres wore nali and consequently no undue 
cable. There лге actually three cables between France and deflection could be allowed on the shaft. In such a case, also, 
Algeria (Marseilles-Algiers), laid respectively in 1871, 1879 and | the length of the bearings was important. In this connection 
1880, and another between Marseilles and Oran, put down in he might refer to two methods which were adopted to get over 
1892. In addition there is a cable between Marseilles and | the trouble in fairly large machines. The first was to mount 
Tunis, laid in 1893, and another between Oran and Tangiers, | the rotor in bearings independent of the end frame, and these 
laid in 1901. The proposed new Marseilles-Algiers cable is bearings could then be packed to compensate for any wear 
to be constructed during the winter of 1912-1913 and laid in the | that mi ght take place. The second arrangement was to have 
spring of next year. ^ | adjusting screws in the end frames so that the latter could be 

The Civil Engineers! Appointment Board.—In view of | raised and lowered in relation to the stator as might be re- 
existing difficulties in the way of many engineers obtaining With regard to oil flinging, this was one of the most 


professional appointments, Sir Alex. Binnie, Sir Alex. Kennedy, It was 
F.R.S., Lord Cowdray and Dr. J. H. T. Tudsbery have under- 
taken, at the request of the Council of the Institution of Civil 
Engineers, to form an organisation with the above title to running at the same speed, the one throwing oil badly and the 
assist such men to enter into communication with employers | other perfectly dry. АП the same, the general lines to be 
who are in need of the services of qualified engineering assis- adopted to prevent this trouble comprised a large oil flinger 
tants. The Board, whose offices are at 3, Little George-street, | of either one or two ridges, with a capacious bell mouth coming 
Westminster, will be prepared to receive applications by letter | well down to the shaft, and with large overthrow drains to 
only from both assistants and employers, and will endeavour | permit the oil to run back into the oil well. In cases where 
to further the interests of both parties by placing them in com- | machines were provided with fans it would be often found, in 
munication. Forms will be provided for the stating of par- | spite of the above precautions, that the oil was sucked out of the 
ticulars, but testimonials are not to be sent unless specially | bearing by the fan. In this case it became necessary to provide 
asked for. As the undertaking must be self-supporting, а | an additional cap over the bell mouth, absolutely closing it. 
Sacco ак “Electricity for Mining Operations."—A Paper on this 
“The Emission of Electricity from Carbon at High Tem- | subject was recently read by Mr. W. Н. Telfer before a meeting 
peratures."—A Paper on this subject was read at a recent | of Colliery Managers and Mining Electrical Engineers at the 
meeting of the Royal Society by Drs. J. A. Harker, F.R.S. and | Town Hall, Hamilton, N.B. The author said that in Lanark- 
С. W. C. Kaye. In it а number of new phenomena are dis- | shire, more extensively and, he believed, more successfully 
cussed, among which is the generation of electric currents of | than in any other coalfield, they had been able to work very 
considerable magnitude by what appears to be a new method. | thin seams of coal in competition with thick seams, and the 
Two insulated carbon electrodes are inserted into a carbon tube | success of this had been due in great part to the adoption of 
resistance furnace at a high temperature, and are connected | electric power for coal-cutting and coal face conveyors. The 
externally through a suitable current-measurer. If one of the | three principal sources of danger from the use of electricity in 
electrodes is suddenly displaced to a colder or hotter part of the | mines were : shock, fire, and ignition due to gas or coal dust. 
furnace, a reversible transient current 18 produced in the circuit | Аз most of the accidents in connection with electricity had, up 
without the application of any external potential. By such | till now, been due to shock, it followed that the insulation was a 
means, currents up to 2 amperes have been obtained. The | most important question. Personally, he believed one of the 
production of an alternating current is thus rendered possible | greatest dangers attending the use of electricity was the risk of 
by the use of a suitable periodic device. A continuous | fire, but he considered even that risk could be pretty well 
current can be generated by suitably modifying the apparatus | eliminated by adopting the following rules: All generators, 
80 as to maintain a large permanent temperature difference | motors, switchgear and fuse boxes should be put in houses or 
between the electrodes. A steady current of 0-8 amperes places of fireproof construction. Portable motors should have 
has been thus obtained for a few minutes, and 0-1 ampere for flame-tight casings. Proper fuses or other means for auto- 
over an hour by water-cooling one electrode. These currents matically cutting out the current should be inserted in every 
are such as would be produced by a discharge of negative | circuit. ^ All joints in cables and at terminals should be me- 
particles from the hot electrode. At the lower temperatures | chanically and electrically sound. Proceeding, Mr. Telfer said 
positive currents have also been detected, but of much smaller | he considered there were places in some mines where electricity 
magnitude. All the observations were made at atmospheric | should never be used. For instance, where they had a coal 
pressure. The extent of the ionisation of the furnace atmo- | seam which gave off gas very freely, or was subject to outbursts 
sphere at high temperatures was such that quite small E.M.F.s, | of gas, or produced а lot of fine explosive dust in working ; in 
applied to two exploring electr odes, gave rise to steady currents | those cases electricity should not be used at the face at all. If 
of relatively enormous magnitude. For example, with 8 volts, power was required at the face in such a seam, compressed air, 
currents up to I0 amperes have been obtained at a temperature | which could be obtained in two ways, might be used. They 
of about 2,500 C. Some of these observations have been | could compress the air by electric power in the intake airway 
repeated with furnaces of a non-electric character. away back from the face, or they could compress it on the sur- 
- “The Mechanical Design of Electrical Plant Usually Found | face. For a very gassy mine where a great deal of power was 
in Collieries."—At a largely attended meeting of the East of | required underground, ‘he believed strongly in having 
Scotland branch of the Association of Mining Electrical | both compressed air and electricity, the former for opening out 
Engineers, held in the Heriot Watt College, Edinburgh, on | or face work, or work in the vicinity of the face. They might 
Saturday evening, an interesting Paper was read by Mr. R. H. | be assured that there was a place, and an important place, for 
Willis on this subject. At the outset the author said that in | compressed air underground. It was by no means a power to 
going round collieries in the course of business he had found | be despised, even though its efficiency with regard to fuel con- 
that, while the men in charge were fully capable of looking ' sumption was not the highest, because there were vital points, 


quired. | 
fruitful sources of trouble in electrical machinery. 


difficult to account for this, as frequently he (the author) had 
seen two identical machines, made from similar stock parts, 


184 THE ELECTRICIAN, FEBRUARY 23, 1912. 


—ÀÀ 


other than fuel consumption, requiring consideration. In а 
pit worked with safety lamps it did not necessarily follow that 
gas was given off freely by the coal—in fact, in the majority of 
pits worked with safety lamps the amount of gas given off was 
such that it was easily diluted and carried away. In such 
cases, and provided there was not explosive dust in quantity, 
he considered an electric motor equally as safe as a safety lamp. 
The seams he referred to as being unsafe for electrical work 
were rather those of the nature of the Welsh steam coals, which 
gave off gas very freely and produced fine dust. 


“ Inter-Imperial Cable Communication."—This is the sub- 
ject of an address to be given by Mr. Chas. Bright, under the 
auspices of the Imperial Mission, in Room 18, Caxton Hall, 
Westminster, London, on Wednesday next, at 8:30 p.m. А 
general invitation 13 given to the meeting. 


The New Electric Mining Rules.—The Home Secretary 
issued last Saturday an amended draft of the proposed special 
rules for the installation and use of electricity in mines. Com- 
pared with the previous draft, dated May 19, 1911, the follow- 
ing alterations may be noted: The Rules do not apply to any 
apparatus above ground, except such as may directly affect the 
safety of persons below ground. А concentric system is de- 
fined. Rule 2 does not apply to telephones and signalling 
apparatus. Rule 8. The minimum size of earth conductors 18 
50 per cent. (not 100 per cent.) of that of the largest conductor 
used solely to supply the apparatus to be earthed ; provided 
that no earth conductor be less than 0-022 sq. in. Rule 11. 
The regulation as to control switchgear being located within 
200 vds. of the pit shaft is omitted. Rule 11 (e). A reversing 
switch may be inserted in the outer conductor of a concentric 
system at the place where the current is being used. Rule 12. 
(c) and (d) have been rewritten. Rule 13 (Portable Apparatus). 
А flexible outer covering of a concentric system shall not alone 
be used as an earth conductor. Rule 14. The word “ elec- 
trician ” is used instead of “ authorised person," and the latter 
need not be over 21 years of age. Also work requiring tech- 
nical knowledge or experience need only be carried out under 
his `* supervision," not " immediate supervision." Rule 14 (2). 
Spare flexible cables need not be kept underground. Finally, as 
regards exemptions, Rule 20 (b) has been completely altered, 
and now reads as follows :— 


(b) The requirements of the foregoing Rules which relate to the con- 
struction of cables and other apparatus shall not before January 1 1920, 
apply to any apparatus which was in use before June I, 1911, and which 
had been constructed or had before June 1, 1911, been adapted so as to 
comply with the requirements relating to the construction of electrical 
apparatus in mines in force before that date, unless the inspector of the 
distriet, by written notice served on the owner, agent, or manager as 
regards either all or any of the said requirements of the foregoing rules so 
directs. If the owner, agent, or manager within 14 days after the receipt 
of such notice objects to comply with the requirements specified in the 
notice, the matter shall be referred, in aecordance with regulations made 
by the Secretary of State as to procedure and costs, to a referee agreed 
upon between the Secretary of State and the objector, or, in default of 
agreement, appointed by the Lord Chief Justice of England, or, in Scot- 
land, by the Lord President of the Court of Session. 

An amended draft of the regulations with regard to rescue 
and aid in mines, has also been issued by the Home Secretary. 
Among other points we notice that 20 electric hand lamps are 
to be kept at each central rescue station. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Prof. C. Е. Jenkin concludes his article on “ Electric Potential 
in Alternating Magnetic Fields.” 

We describe the manufacture of telephone cables at the Woolwich 
works of Messrs. Siemens Brothers & Co. 

At a meeting of the Manchester Local Section of the Institution of 
Electrical Engineers last week Mr. Е. S. Sells read & Paper on 
““ Specifications." This is discussed in our Leading Article this 
week. 

At the meeting of the Institution last night Messrs. J. C. Macfarlane 
and H. Burge read a Paper on ** The Supply and Transmission of 
Power in Self-contained Road Vehicles and Locomotives.” 


In a Paper entitled ** Degradation of Accumulative Energy," read’ 
last week before the South Wales Institute of Engineers, Mr. À. G. 
Collis describes à new form of switch and dielectric which, he claims, 
will rupture a heavy short-circuit more satisfactorily than the 
standard oil switch. 

We give an abstract of Prof. A. Schuster's Presidential Address to 
the Physical Society, entitled ** A Critical Examination of the Possible 
Causes of Terrestrial Magnetism.” 


At the meeting of the Illuminating Engineering Society on Tuesday 
last. Messrs. N. W. Prangnell and A. E. Broadberry read Papers on 
“Shop Lighting." Ап abstract of these Papers and an account of 
the discussion are given in this issue. 

Accounts of the annual dinner of the Yorkshire Local ‘Section 
of the Institution of Electrical Engineers, of the annual dinner of the 
Junior Institution of Engineers, and of the dinner to Prof. W. C. 
Unwin will be found on another page of this issue. 


The latest draft of the proposed Home Office Rules for the use of 
electricity in mines is referred to on this page. 

Ап important L.G. Board inquiry was held last week at Radcliffe 
into the application of the Council for permission to borrow £17,750- 
for extensions of the electricity undertaking. 

Companies Meetings and. Reports.—The meetings of the British 
L. M. Ericsson Mfg. Co., the Yorkshire Electric Power Co., the 
Mersey Railway Co., the London & North-Western Railway Co. 
and the Bristol Tramways & Carriage Co. are reported. 

Abstracts are given of the directors’ reports of the Telegraph Con- 
struction & Maintenance Co., Westminster Electric Supply Corpn., 
Kensington & Knightsbridge Electric Lighting Co., South Metro- 
politan Electric Light & Power Co., Scarborough Electric Supply Co., 
Northwich Electric Supply Co., Ascot District Gas & Electricity 
Co., Mather & Platt, and Lancashire United Tramways Co. 


OBITUARY. 


Col. G. E. Gouraup.—The death of Col. G. Е. Gouraud occurred 
at Vevey, Switzerland, on Saturday. Col. Gouraud, who was 70 
years of age, had been for many years Mr. T. A. Edison's represen- 
tative in this country. 


PERSONAL NOTES. 


On Feb. 15 was celebrated the 50th anniversary of the wedding of 
Mr. and Mrs. E. A. Stevenson. Mr. Stevenson was connected with 
the telegraph services as early as 1851. and from about 12 years later 
with the Telegraph Construction & Maintenance Co. until he 
retired in 1908. Не is now residing at Bournemouth. 


Mr. Frank Risch has been appointed London sales manager of the 
Edison & Swan United Electric Lighting Co., and will take over his 
new duties on March l. For the past three vears Mr. Risch has been 
the sales representative in London and the southern area of Messrs. 
Ferranti Limited. and before that he held similar positions with 
Messrs. Kelvin & James White and Dick. Kerr & Со. He was also 
for a number of vears on the staff of Messrs. Siemens Bros. & Co., 
being engaged with them on the equipment of some of the earliest 
provincial electric light stations in the provinces. 


APPOINTMENTS VACANT. 


A first-class foreman is required to take charge of shop. employing 
200 hands, engaged in winding small and middle-sized d.c. and a.c. 
machines. Applications to Messrs. Siemens Bros. Dynamo Works 
(Ltd.), Stafford. See advertisement. 

А shift engineer is required for the Electric Lighting Department 
of Southern Nigeria, for two tours, each of 12 months' continuous 
residential service, with possible extension. Salary £300, rising to 
£350 а year by annual increments of £10. Applications to Messrs. 
Preece, Cardew & Snell, 8, Queen Anne’s-gate, Westminster, S.W. 
See also an advertisement. Т 

Messrs. Harland & Wolff (Ltd.). Belfast. advertise for а draughts-- 


m^n, with mechanical and electrical training, and preferably with 
central station experience. 


There is a vacancy in the engineering department of an electrical 


manufacturing firm for a well-educated technically-trained man.. 
See advertisement. 
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An assistant instructor is wanted by the British School of Tele- 
graphy. 179, Clapham-road, Lon lon, S.W. 

A chief instructor in physics and electrical engineering is required 
at the Seddon Memorial Technical College. Auckland, New Zealand. 
Salary £300 per annum. Further particulars from Mr. George George 
(director of technical edueztion and manual training, Auckland), 
с/о the High Commissioner for New Zealand, 13, Victoria-street, 


London, S.W. 

A draughtsman, with experience in c.c. machine design, is required 
by the Electric Construction Co. (Ltd.), Bushbury Works, Wolver- 
hampton. 

A draughtsman is required, with experience of curve plotting, for 
electric traction proposals. 

An electrical engineer, thoroughly familiar with estimating work 
in connection with railway electrification schemes, is advertised for. 


INSTITUTIONS AND SOCIETIES. 


Illuminating Engineering Society.—At the annual dinner of this 
Society. which was held onVThursday. Feb. 15, the president, Prof. S. P. 
Thompson, F.R.S., in replying to the toast of ‘‘ The Society," said 
that it had stimulated invention on the part of som? of the members. 
The Society had been able to bring to а focus some very important 
questions, such as the proper lighting of schools. streets, shops and 
picture galleries. It was due to the invention of one of the younger 
members that & lamp had been made which threw a uniform light on 


the surface of & picture. 


Junior Institution of Engineers.—4A booklet has just been issued 
by this Institution, dealing with '' Its Origin and Aims." It makes 
interesting reading. In the paragraph dealing with the inception of the 
Institution it is interesting to note that the Society came into being 
at the works of the late well-known firm of Messrs. Maudsley, Sons & 
Field, London, in 1884. In the list of officers, presidents and 
vice-presidents given, сап be noticed the names of many famous 
men. Mention is also made of honorary membera. one of whom 
generally gives a lecture each year. Many of the discourses thus 
delivered have merited and obtained world-wide renown. The 
rooms of the Institution are kept open on Friday evenings during 
the months of October to May inclusive, in order that the weekly 
periodicals can be perused, and social intercourse promoted. In 
connection with each Friday evening, the opportunity is taken for 
the discussion of various subjects, in a very informal sort of way. 
Up.to-date information, such as is not procurable through ordinary 
channels, is thus obtained. 

Royal Society.— At the meeting of this society yesterday the fol- 
lowing were among the Papers read: ‘‘ Index to Reports of Phy- 
sical Observations— Electric, Magnetic, Meteorological, Seismo- 
logical—made at Kew Observatory.” by Dr. C. Chree, F.R.S. ; and 
“ The Observation by Means of a String Electrometer of Fluctua- 
tions in the Ionization produced by у-Вауз.” by Prof. Т. Н. Laby 
and Mr. P. W. Burbidge. 

British Science Guild.—The Executive Cc mmittee of this organisa- 
tion has completed arrangements for the reading of Papers dealing 
with subjects in which they are taking action. The meetings will be 
held in the rooms of the Chemica] Society, Burlington House, Picca- 
dilly, at 8:30 p.m., and after the reading and discussion of the Papers 
tea and coffee will be served. Admission will be by ticket, and each 
member can bring one friend, for whom a ticket will be sent on appli- 
cation. The following Papers have already been promised before 
Easter: On the ‘‘ Co-ordination of Philanthropic Effort,” by Sir E. 
Brabrook, С.В., on Monday, Feb. 26; on the “‘ Scientific Aspects of 
Technical Education,” by Prof. J. Perry, F.R.S., on Monday, 
March 11; and on the ''Synchronisation of Clocks,” by Major 
O'Meara, C.M.G., on Friday, March 29. 

Institution of Electrical Engineers.—It has been decided to form 
a Western Local Section, and an inaugural meeting is to be held 
at the Merchant Venturers’ College, Bristol. at 5 p.m. on Monday, 
March 4. А dinner is subsequently to be held at 7 p.m. at the Royal 
Hotel. Mr. S. Z. de Ferranti will preside at both functions. The 
business at the meeting will comprise the election of a chairman, 
hon. secretary, committee, &c. Messrs. W. Collins and S. B. Haslam 
are acting for the time being as hon. secretaries, and communications 
should be addressed to 28, Baldwin-street, Bristol. 

Electrical Trades Benevolent Institution.—The annual festival 
dinner of this institution will be held on Friday. April 26, at the White- 
hall Rooms, Hotel Metropole, when it is hoped that a very distin- 
guished member of the electrical profession will preside. The вэсге- 
tury (Mr. Е. B. O. Hawes) states that last year's festival dinner was 


а great success, and we join in the hope that still better results may be 


achieved this year. 
large invested fund out of the dividends, on which pensions may be. 


paid, is of vital im»ortance. 


Mr. Hawes points out that the building up of a. 


EDUCATIONAL NOTICES. 
Royal Technical College, Glasgow.—The King has been pleased to 


direct that ‘the Glasgow Technical College shall henceforward be 
known by the above title. 


University of Edinburgh.—Mr. E. T. Whittaker, F.R.S., Royal 


Astronomer of Ireland, has been appointed to the chair of mathe- 
matics in this University in succession to the late Prof. Chrystal. 


Borough Polytechnic Institute.—The prizes and certificates for the 


p3st vear's working at this Institute will be presented by Lord Alex. 
Thynne, M.P., on Wednesday, February 28th, at 8 p.m. 
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ARRANGEMENTS FOR THE WEEK. 


FRIDAY February 23rd (to-day). 


Puvsicar SOCIETY. 

à p.m. Meeting at the Imperial College of Science, Imperial Insti- 
tute-road, South Kensington. Agenda: “ A Method of Accu- 
rate Comparison of Quantities of Radium," by Prof. E. 
Rutherford, F.R.S., and Mr. О. Chadwick. “ The Absorption 
of the y-rays by Gases," by Мг. О. Chadwick. “ On Wave-form 
Sifters for Alternating Currents,” by Mr. A. Campbell. 


NongTH-EAsT Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 


7:30 p.m. Meeting in the Lecture Theatre of the Literary and 
Philosophical Society, Newcastle-on-Tyne. Paper on “ Some 
Considerations on the Choice of Auxiliary Plant for Power 
Stations," by Mr. А. Н. Finch. 

ROYAL INSTITUTION. 

9 p.m. Meeting at Albemarle-strect. Discourse on “ The Gyro- 
static Compass and Practical Application of Gyrostats," by 
Mr. G. K. B. Elphinstone. 

SATURDAY, February 24th. 
ROYAL IwNsTITUTION. 

3 p.m. Mecting at Albemarle-street. Lecture on “ Molecular 
Physics," by Sir J. J. Thomson, F.R.S. Lecture I. 

MONDAY, February 26th. 
INSTITUTION OF Розт OFFICE ELECTRICAL ENGINEERS. 

6 p.m. Meeting at the Institution of Electrical Engineers, Victoria. 
Embankment. Paper on “ Machine Switching in Telephony,” 
by Mr. B. O. Anson. 

NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7 p.n. Meeting at the Technical College, Darlington. Paper on 
“Таз Electric Driving of Rolling Mills," by Mr. C. A. Ablett. 

TUESDAY, February 27th. 
Rovar INSTITUTION. 

3 p.m. Meeting at Albemarle.street. Lecture on “‘ Optical Deter- 

mination of Stress, and Some Applications to Engineering 
Problems," by Prof. E. G. Coker. Lecture I. 
Evectro-Harmonic Society. 

8 p.m. Concert at ће К ng’s Hall, Holb:rn Restauranf. Ladics’ 

Night. 
WEDNESDAY, February 28th. 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:45 p.m. Meeting at Victoria Embankment. Discussion on 
* Methods of Illumination." 

RoyaL Society OF ARTs. 

8 p.m. Meeting at John-street, Adelphi. Paper оп “ Education in 
Science as a Preparation for Industrial Work,” by Mr. H. A. 
Roberts. 


SATURDAY, March 2nd. 
Roya. INSTITUTION. 


3 p.m. Meeting at Albemarle-street. Lecture on ‘ Molecular 
Physics,” by Sir J. J. Thomson, F.R.S. Lecture II. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding : Lieut-Colonel H. M. Leaf. 


The following orders have been issued for the current week :— 


Monday, February 26th, A Company.—7 to 8 p.m., Technical Work. 
8 to 9 p.m., Lecture on Military Telephones. 9 to 10 p.m., Technical 
Work. | 

Tuesday, February 27th, В Company.—7 to 8 p.m., Technical Work. 
8 to 9 p.m., Lecture on Military Telephones. 9to 10 p.m., Technical 
Work. 

Thursday, February 29th, C Company.—7 to 8 p.m., Technical Work. 
8 to 9 p.m., Lecture on Military Telephones. 9 to 10 p.m., Technical 
Work. 

Friday, March 1st, D Company.—7 to 8 p.m., Technical Work. 8 to 
9 p.m., Lecture on Military Telephones. 9 to 10 p.m., Technical work. 

Saturday, March 2nd.— Mobilisation week-end run at Fort Coalhouse.— 
Th party will parade at Fenchurch-street Station (І.Т. & Southend 
Railway) at 3:10 p.m. Dress: Service dress, putties, greatcoats, 


belts and haversacks. No arms will be taken. 
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_ SIMPLIFYING SOME THERMAL CALCULATIONS BY 
THE USE OF THE THERMAL OHM.* 


BY CARL HERING. 


In an article in the February, 1911, issue of this journal, p. 129, 
the writer made an analysis of systems of measures and called atten- 
tion to numerous improvements that could be made with a view to 
‘economy in mental effort in performing calculations such as an engi- 
neer has to make daily. It was there shown that the physicist has 
the great advantage in using the so-called absolute or C.G.S. system, 
in which there is one, and one only, unit for each physical quantity, 
and in which nearly all coefficients and conversion factors drop out 
of the calculations because they are unity; and that it would be 
quite feasible for the engineer to benefit by the use of a similarly 
ideally simple system by merely adopting as his working units 
decimal multiples or fractions of the absolute units, as in fact the 
electrical engineer has done in his excellent brain-saving system of 
electrical units. It would even be of more importance to the engi- 
neer than the absolute system is to the physicist, because he has 
vastly more calculations to make, and they are often of greater im- 
portance. 

Although it may, unfortunately, take us several generations more 
before we succeed in giving up our cumbersome systems of measures 
and adopting the decimal systems, yet there are some directions in 
which we can save mental effort without parting with any of our 
beloved antiquities—namely, by adopting some new and rational 
units or measures where none existed before. 

One of the groups of calculations in which no definite units exist 
for certain quantities is that concerned with the flow or transmission 
of heat by conduction, convection and radiation. For measuring 
heat energy itself, statically, plenty of units exist ; too many, un- 
fortunately: the large calorie, the small calorie, the B.Th.U., the 
pound-Centigrade unit, the joule and the erg, some of which have 
several names; in name there exists a seventh, the “ heat unit,” 
which may mean nearly any of the others, according to the fancy of 
the writer. 

When a flow of heat is involved—that is, a rate of transmission of 
heat—the element of time must be introduced, and here there is again 
the choice of the hour, minute or second, according to the fancy of the 
writer. Six heat units combined with three time units make 18 
possible units of heat flow, from among which different writers seem 
to delight in choosing that one which they think other writers have 


lighted. 


The resistance which a body offers to the flow of heat. or its thermal 
resistance, varies so greatly and is of such importance that it becomes 
very desirable and sometimes even necessary to use it as a quantity 
capable of being measured, calculated and specified; hence there 
should be a unit in terms of which this can be done. Therma! resis- 
tances have in the past been generally avoided by using the recipro- 
cals instead —namely, conductances (often incorrectly called conduc- 
tivities, which are really specific conductances). But in by far the 
most cases in practice a flow of heat passes through several bodies in 
succession, and it is then far simpler to use resistances in the calcula- 
tions instead of conductances ; when they are in parallel, however, 
the reverse is the case. The former being by far the more general 
case, it is much more rational to’ use thermal resistances than the 
older and more common conductances. This is the first of the im- 
provements which is here recommended for the purpose of economis- 
ing mental effort in such calculations. 


The units used in the absolute system are those which bring nearly 
all coefficients to unity, and thus involve no troublesome conversion 
factors. Hence, when we are in want of a new unit it is best to go to 
this absolute system, and, as the units in that system are often incon- 
veniently small or large, to take some decimal multiple of them. 


A flow of heat is à particular case of the transmission of energy. 
The absolute unit for measuring a transmission of energy of any form 
is an erg per second , and this being inconvenientlv small for prac- 
tical work, it has been decided, for electrical purposes at least, to 
make the practical unit 10,000,000 times as great. This unit is 
known as the watt. Hence the most rational unit for measuring а 
flow of heat is the watt. 

As в watt is а joule per second, the coefficients and conversion 
factors would also drop out in all our heat calculations if the tables of 
thermal constants were reduced once for all to joules. Specific heats, 
which are generally given relatively to water, would then be given by 
their true, absolute values in joules. But sucha revolutionary change 
as that, which would involve the dropping of all four of our '' home- 
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* Abstract of an article in the ‘“ Journal " of the Franklin Institute. 


made " units of heat, for which we seem to have such an affection, 
and using only the two natural or absolute ones, the erg and joule, is 
foreign to the present Paper, and need not be further discussed 
here. 

Having found that the most rational unit of heat flow is the watt, 
and having decided that thermal resistance was а more generally 
useful quantity than conductance, the next question is, What is the 
correspondingly rational unit of thermal resistance? It is evi- 
dently that one which again reduces the coefficient to unity. The 
law of heat flow is that the amount of flow increases in proportion 
with the temperature drop (which causes the flow) and decreases in 
proportion with the resistance (which opposes the flow). This might 
be termed the thermal Ohm’s law ; or, represented. by letters, if W is 
the heat flow, T the temperature drop, and R the thermal resistance, 


then W=T/R. It is in this fundamental law that the coefficient is 
to be made unity. 


As temperature has not yet been reduced to absolute measure, we 
had better take the Centigrade scale as being the more rational and 
most commonly used. Hence, as T is to be in Centigrade degrees 
and W in watts, it follows that the unit for the thermal resistance R 
must be so chosen that the coefficient in this law will be unity. Hence 
R must be made equal to that thermal resistance which will allow one 
watt to flow when the temperature drop is 1?C. ; this is the unit that 
the writer has termed the thermal ohm, a name originally suggested 
by Dr. А. E. Kennelly for thermal resistance, though for a quan- 
titatively different unit. 

Hence, when the physical property of a given body through which 
heat is flowing 18 stated in thermal ohms, and the temperature drop in 
Centigrade degrees, the quotient of the latter by the former will give 
the heat flow in watts directly without any further reductions. It 
has therefore been reduced to the simplest possible kind of a calcula- 
tion. 

For caleulations involving electric heat, such as those concerning 
electric furnaces and heating devices, nothing simpler could be 
desired, but even in other cases it will often be found to be simpler to 
make the calculations in thermal ohms and watts, and merely con- 
vert the final result back to the older and more cumbersome units, 
in which it may be desired. | 


The physical property of materials, called resistivity (specific resis- 
tance), as given in tables, is then stated in thermal ohms for one 
centimetre cube or one inch cube, and with the aid of these the total 
resistance of any given block of material is determined just as for 
electrical resistance—namely, by the usual formula R=rL/S, in 
which R is the total resistance in thermal ohms, r the resistivity in 
thermal ohms, L the length and 5 the section, centimetres or inches 
being used consistently throughout. 

The use of thermal resistances as such, in calculations, is often а 
great convenience and time-saving device. For instance, in the 
insulation of steam pipes the temperature drop from the inside to the 
outside is known, and the permissible loss in power (reduced to watts) 
is decided upon ; their quotient then gives the total insulation resis- 
tance in thermal ohms, hence per foot or per inch of pipe. Knowing 
the resistivities of the various insulating materials, the thickness of 
each can then be readily calculated, hence their respective costs, 
which can then be properly compared. It may thus be found, for 
instance, that it is cheaper to use a thin layer of a better insulator 
than a thick layer of a poorer one, or the reverse ; or perhaps that a 
combination of two layers is better. For thick layers over small 
pipes the outer layers count for much less than the inner.* 


Attention is here called to the fact that in not a few books and 
Papers the heat flow and thermal conductivity units based on the 
gramme calorie per second, Centigrade and centimetre cube are 
claimed to be the absolute units. This is an error, although a very 
common one ; this can be shown by the fact that they are incom- 
mensurate with the true absolute units. "There is no heat unit in the 
absolute system ; heat is energy, and the energy unit in that system 
is the erg and not the gramme calorie. The units recommended by 
the writer (watt and thermal! ohm) are the ones which are the decimal 
mu!tiples of the true and correct absolute units, and they are incom- 
mensurate with the so-called absolute units just described. 


А table of about 150 values of the thermal resistivities of different 
materials, taken from various sources and reduced to thermal ohms 
by the writer, is published in the December issue of ** Metallurgical 
end Chemical Engineering." The values in centimetre cube units 
range from about 0-24 to about 3 for the metals, 25 to 180 for various 
bricks and solid stones, and from about 250 to 5,000 for granular or 
fibrous materials mixed with air. It will, therefore, be seen that the 
unit is of а convenient size. 


* See an article by the present writer in the “ Electrical World,” 
November 25, 1911, p. 1303. 
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THE MANUFACTURE OF TELEPHONE CABLES AT THE WOOLWICH WORKS OF 
MESSRS. SIEMENS BROTHERS & CO., LTD. 


In a recent issue of THE ELECTRICIAN reference was made to 
the new telephone shops which Messrs. Siemens Brothers & Co., 
Ltd., are building, with a statement to the effect that, whilst the 
company have recently erected large new shops for the manu- 
facture of indiarubber covered wires and cables of all descrip- 
tions, the paper-insulated wires and cables will continue to be 
manufactured in the present up-to-date shops. We propose, 
in the following article, to give a brief description of the manu- 
facturing processes at Messrs. Sienfens Brothers & Co.’s works 
at Woolwich, of their dry-core air-space telephone cables. in the 
interest, particularly, of our foreign and colonial readers, who 
may not be acquainted with the progress that has been made in 
this country during the last few years. 

Messrs. Siemens Brothers & Co., Ltd., have been manufac- 
turers of paper-insulated cables for many years, and some seven 
years ago new shops were built for this purpose, and equipped 
on the most modern lines for economy of manufacture. These 
are laid out in such a manner that the various operations and 


Ес. 1.—VeERTICAL WRAPPING MACHINES. 


processes are carried out successively and continuously, 
commencing at the stores and continuing through the 
covering and twinning and screening shops, the stranding 
shops, lead press shop, armouring shop (when necessary) 
and tank house, where the cables are tested and subsequently 
prepared for despatch. 

"The advantages of the dry-core air-space type of cable are 
now so well known that it is only necessary to refer to its low 
electrostatic capacity and to the comparatively small space 
occupied by a large number of circuits, in order to realise the 
progress which has been made in this branch of telephony. 

One of the principal improvements of recent years is the 
“© multiple-twin " method of arranging the conductors, owing 
to the special advantages it offers in connection with modern 
telephone development, as described later on. This method is 
covered by the Dieselhorst-Martin patent, and cables on this 
System have been extensively employed by the British Post 
Office for their trunk lines. 

Each conductor of a telephone cable consists of a solid wire of 
pure annealed copper, the size being determined by considera- 
tion of the whole system of which the cable will form a part. 
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The wire is smoothly drawn and cylindrical, and has a minimum 
conductivity of 100 per cent. of that of pure soft copper. 

The coils of copper wire in the store are first weighed and 
gauged, and the wires tested for conductivity. They are then 
delivered to the telephone cable shop, together with the paper, 
which has previously been cut into strips of various widths for 
use on the covering machines. 

Each conductor is covered with a longitudinal wrapping of 
paper whilst passing through the vertical machines shown 1n 
Fig. 1, which are mounted in such a manner that a girl can 
attend to three or four, and thus considerable economy in space 
and labour is effected. The paper strip passes through a die by 
which it is formed into a tube. loosely and completely enclosing 
the copper wire. The amount of air space surrounding the 
conductor, obtained as a consequence of the width and overlap 
of the paper strip, has a direct bearing upon the resultant elec- 
trical values of the cable; the greater the air space, the i мег 
the electrostatic capacity, and vice versa. The tube of paper 


Ега. 2.—' TwiNNING MACHINES. 


wrapping thus formed is prevented from opening by a helical 
binding or * whipping ” of strong hemp yarn or cotton thread. 
The paper used is specially manufactured for the purpose, 
being uniform in texture and thickness, long-fibred, strong, 
and free from pin-holes and metallic particles or deleterious sub- 
stances. It varies in thickness from 3 mils (0-076 millimetre) to 
10 mils (0-254 millimetre) according to the size of the conductor 
to be enclosed and has a tensile strength of not less than 4,000 
lb. per square inch (2-81 kilogramme per square millimetre). 
The paper-covered conductors forming the single cores, which 
are wound on suitable bobbins in the above operation, are next 
transferred to twinning machines (see Figs. 2 and 3) where the 
two cores are twisted together to form a pair, or metallic circuit. 
If the twin cores are to form an element of a further twin, 
then they pass again through similar operations, according to 
the nature of the cable and the number of twinnings required. 
The cores or twins are distinguished, at each process, by a paper 
of different colour, or “ whipping " as the case‘may be, and thus 
differentiated in the finished cable. 
The pairs are then wound on drums and taken to the strand- 
ing shop, where they are stranded together into a compact and 
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symmetrical cable, the successive layers being in reverse direc- 
tions. А spiral wrapping of insulating paper is usually laid 


between the centre and the first layer, between each successive | 


layer and over the final layer of cores. A large stranding 
machine is shown in Fig. 4. In order to lessen the effect. of 
inductive interference (“ cross-talk ””) it has been found of great 
advantage to have adjacent pairs of different lengths of “ lay,” 
rather than to employ the same length of lay throughout all the 


Fic. 3.—T WINNING MACHINES. 
pairs of conductors forming the cable. It has, therefore, be- 
come the practice to use, where possible, four different lengths 
of "lay " in pairing or twinning the insulated conductors, and 
to arrange them in se quence in the seve ral layers of the cable so 
that no two adjacent pairs have similar ^ lays." 

Another method of cabling together the pairs of conductors 
is sometimes employed for trunk lines. This consists of twisting 
four pairs of wires to form a " quadruple pair” (jute-yarn 


| 
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Fic. 4.—LARGE STRANDING MACHINE. 


centres being employed where necessary), the requisite number 
of these “ quads ” being stranded together to form the complete 
cable. The lengths of “ lay "in the four pairs of conductors 
forming the quad are varied as already described, and the 
" lays 5 of adjacent quads are similarly arranged. 

The ** multiple twin " method of combining the pairs of con 
duetors, already referred to, is, however, the latest and most 


| 


| 


| 
| 
| 


approved form of construction, and its advantages warrant its 
adoption in all possible cases. Telephone cables having the 
conductors arranged in the ordinary manner, namely, with suc- 
cessive layers of simple-twin circuits, possess the disadvantage 
that if, for any reason, telephonic loops of greater efficiency than 
one pair be required, they cannot readily be obtained free from 
mutual interference due to electromagnetic and electrostatic 
induction. Hence, it follows that the limit of usefulness of such 
cables is reached when every pair of wires forms one independent 
circuit; that is to say, superimposing cannot be introduced 
without the occurrence of serious overhearing between any 
additional circuits so obtained. 

This difficulty has been overcome by arranging the conduc- 
tors in such a manne? that, in addition to the individual pairs 


Fic. 5.—LEAD SHEATHING SHOP. 

being available for a simple metallic circuit, they may be 
bunched in groups of two, four or eight wires, thus providing 
circuits of reduced resistance without a corresponding increase 
in the capacity. This method of stranding the conductors 1s 
kuown as the multiple-twin system and forms the subject of the 
Dieselhorst-Martin patent. It differs from the ordinary con- 
struction inasmuch that the cabling consists of a series of twin- 


ning operations. Two wires are twisted together to form a pair, 


Fic. 6.—TANK AND TEsT HOUSE FOR PAPER CABLES. 

two such pairs are twisted together to form a four-wire core, and 
so on until an eight or 16-wire group is formed. The necessary 
number of groups are cabled together in the usual manner. 
Where the requisite number of conductors is not exactly divi- 
sible by the number of wires forming a group, it is usual to 
utilise the interstices or scores formed by stranding the larger 


groups together, for the purpose of inserting additional single 
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pairs or four-wire groups, thus enabling any particular number 
of conductors to be embodied in the cable. In fact, the inter- 
stices formed by stranding together quadruple-pairs or multiple- 
twin groups can always be utilised for smaller groups or combi- 
nations of other wires. 

A further advantage of the system is that, by inserting trans- 
formers, unit pairs and bunched groups can be utilised for cir- 
cuits simultaneously, and it is possible, therefore, to obtain 
three circuits with four wires or seven circuits with every eight- 
wire group. The economy thus effected is combined with the 


Fic. 7.—' TELEPHONE CABLES. PREPARED FOR TESTING. 


advantage of securing heavy conductors for transmission over 
long distances, which are built up of wires already utilised for 
intermediate communication or other purpose. 

It is found that, in any operation of bunching or grouping as 
described, the increase in the electrostatic capacity is small 
compared with the decrease in electrical resistance ; the average 
increase in capacity measured between wire and wire being only 
about 30 per cent. 

The following table, showing the decrease in K.R. as the 
grouping proceeds, is compiled from the results of actual tests 
on a 244/40 cable consisting of 15 groups of 16-wire cores and 
one group of four wires, each conductor weighing 40 lb. per 


statute mile. 


Electrostatic | 
| Resistance capacity т 
of loops microfarads К.В. per mile 


| in ohms per per mile of loop. 
| mile. between 
| conductors. 
l wire to ] wire 14 0:0555 2-442 
2 wires to 2 wires 22 0:0339 1:846 
4 wires to 4 wires 11 0:1156 1:272 
8 wires to 8 wires »5 0-1425 ‹ 0784 
5 2.75 0-1575 | 0:433 


16 wires to 16 wires... 
By the successive twinning svstem of constructing cable cores, 
therefore, circuits of lower K.R. than one pair may readily be 
obtained and because of the differential twinning of the compo- 
nents, the circuits so obtained will be free from overhearing. ` 

In addition to the advantage of being able to obtain loops of 
low K.R., the cores made by successive twinning may be used 
for superimposed circuit working without overhearing between 
the various parts. 

One other point should be mentioned. Telephonie develop- 
ment proceeds so rapidly that it is impossible to foretell the 
number of circuits which may be required between one exchange 
and another. Prior to the introduction of the multiple-twin 
System, an increase in the number of circuits could only be 
obtained by laying additional cables. This expenditure can 
now be saved, and future extension provided for, by having the 
conductors of all underground cables arranged according to the 
multiple-twin principle. Itisinteresting to record the fact that 


the British Post Office has adopted the multiple-twin principle 


in the design of all new trunk mains. 

The identification of wires is carried out in several different 
ways ; in the ordinary type of cable, the paper coverings of the 
conductors of each pair are coloured red and white respectively, 
and in each layer of cores, when cabled together, two adjacent 
pairs are coloured blue and white, and orange and white; the 
position of any individual pair in the cable can, therefore, be 


l'determined by counting in either direction from the marked 


pairs in the respective layers. 

Another and better method is to use the same colour of paper 
for both wires of a pair, the two being distinguished by differently 
coloured whippings ; in this case, the same colour of paper is 
used for pairs having the same length of lay. 

In the case of multiple-twin cables, every four, eight or 16- 
wire group is covered with a red, white, blue or green paper 
wrapping, and by this means any particular pair of conductors 
is identified readily. 

The cores being stranded together are again wound on to 
drums and transferred to the lead-sheathing shop, where they 
are coiled into perforated circular iron motor-driven trays, 
which are then placed by an overhead electric travellerJinto 
vacuum drying chambers ; here they are dried thoroughlyfand 
carefully at a comparatively low temperature and are sheathed 
immediately with lead, which is applied under heavy hydraulic 
pressure (see Fig. 5). The lead sheath forms a perfectly-con- 
tinuous cylindrical tube, the thickness of the lead being prede- 
termined by the size of the cable and the purpose for which it 1s 
required. The tube is capable of withstanding an internal pres- 
sure of 751. per square inch. After being lead-sheathed, the 
cables, coiled on drums, are submerged in water (see Fig. 6) for 
not less than 24 consecutive hours. the ends of each length 
having previously been sealed carefully. The drums are then 
removed from the tank and the ends of the cable are opened out, 
trimmed and prepared for the various electrical tests (see Fig. 1). 

Cables which require sheathing are taken to the steel tape or 
wire-armouring machines, all joints in either tape or wire being 
welded electrically. They are then compounded, served with 
jute, whitewashed and'coiled on the drums on which they are to 


be despatched. 


Ej К. 8.—Spirat PAPER AND COPPER SCREENING MACHINES. 


The insulation resistance of each wire in the cable, from every 
other wire in the cable and from the lead sheathing, after one 
minute's electrification, when tested with not less than 300 volts, 
should be at least 5,000 megohms per statute mile at a tempera- 
ture of 50°F., which is equivalent to about 8,000 megohms рег 
kilometre at 10°С. 

The mean electrostatic capacity of each wire, measured 
against all the remaining wires of the cable and the lead sheath- 
ing as earth, should not exceed from 0-075 to 0-100 microfarad 
per statute mile, and the mean electrostatic capacity from wire 
to wire of each pair, all the other wires in the cable and the 
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testing battery and apparatus being insulated, is about 70 per | telegraph cores, so that the latter are in direct contact with the 
cent. of the mean wire-to-earth capacity. lead sheathing, and therefore earthed. | 
Many trunk cables at the present time consist of а combina- The full size sections illustrated represent some typical tele- 
tion of telephone and telegraph circuits. In such cables, as the | phone cables as made for the British Post Office. Fig. 9 is a 
conductors used exclusively for telegraph purposes are not | telephone and telegraph composite cable made for the Western 
| worked on the metallic circuit, they are insulated in a somewhat | Trunk line, and is the largest in existence. The following are 
different manner from the telephone cores and are enclosed in a | particulars of it :— 
56 conductors each 100 lb. per mile. 


$ ‚ 150 
22 200 - (screened telegraph cores). 
44 70 ы ( " э » 

1 s 40 " ( " „ Worming cores). 
Total diameter ... 23$ TT e. 3:06 in. 
Thickness of lead "n 44 ... 0:160 in. 
Approximate weight per mile ... ... 630 cwt. 

Electrostatic capacity 100 Ib. cores 0-06 mfd. per mile, wire to wire. 
- 150 ji 0-056 » $5 ” 
200 screened cores 0-125 mfd. per mile, wire to earth 
70 és 0-120 " 
40 ә 0-095 » 


(This cable isshown in telescopic section on the coloured plate, Fig. 94, 
about three-quarter full size.) 
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Кс. 9. —Зестюх oF LARGEST Composite TELEPHONE AND TELEGRAPH 
CABLE IN EXISTENCE (FULL SIZE). EK 


copper " screening `` tape sufficient, in their case, to eliminate 
inductive interference. These conductors are covered with a 
longitudinal layer of paper and then at least two paper wrapp- 
ings, which are so arranged as to form helical alr-spaces through- 
out the leneth of the core. The conductor so insulated 15 
enclosed in a final wrapping of paper forming а closed helix 


Fic. 11.—SEcTION OF А JUNCTION CABLE. 
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Fic. 12.—800-Parr CABLE FoR SUBSCRIBERS’ LINES. 


Fig. 10 is a branch of the above, going into South Wales, and 


| armoured where crossing the Severn bridge, to protect it from 
vibration. Its composition is as follows :— 
24 conductors each 150 Ib. per mile. 
6 Ж iz 0150 
| | 19 - » 100 - (screened telegraph cores). 
| Fic. 19.—А BRANCH oF THE ABOVE CABLE, ARMOURED. 9 » » [0 » ( ” ae 
Total diameter ... Tr Tr ... 8:34 1р. 
without overl; 1 leted b . Tm Thickness of lead jas ics ... 0:145 in. 
T ithout overlap, and completed by means of a helical winding Approximate weight per mile 560 cwt 
i . - ә : € -— 4 4 Р. . d ; . eee ees * v . : 
И of copper tape, having an overlap measuring about 30 per cent. | Electrostatic ca pacity 150 Ib. cores 0-055 mfd. per mile, wire to wire. 
|! of its own width (see Fig. 8). It is the invariable practice to " " 100 «e. 0:12 ә wire to earth. 
| surround the telephone conductors, which have been cabled " " 70 » Olt " » 
together in the manner already described, with the screened Fig. 11 shows a section of a junction cable, with multiple-twin 
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Fig. 9a. 


TELESCOPIC SECTION OF COMPOSITE TELEPHONE AND TELEGRAPH CABLE | i 
made at the Woolwich Works of Messrs. Siemens Brothers & Co., Ltd.. and showing colours of Paper Wrappings, j 


Copper Screening and Lead Sheathing. 


This Cable is actually about 34 inches overall diameter, and is shown in full-sized end section by Fig 9. ч 


To face p. 790. 
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telephone cores, subscribers' cores wormed in, and surrounded 


by telegraph cores. It is made up as follows :— 
24 conductors each 200 lb. per mile. 
6 00 


99 97 2 ээ 
24 ээ »? 20 99 
36 » „ 40 » 

Total diameter ... 
Thickness of lead T Mes 0.145 in. 
Approximate weight per mile ... ... 373 cwt. 

Electrostatic capacity 200 lb. cores 0.06 mfd. per mile, wire to wire. 

20  ,, 0-05 > РЕ 

40  ,, 0-10 К - 


(screened telegraph cores). 
f 2-7 in. 


» ээ 


Fig. 12 is а cable for subscribers’ lines, containing 800 pairs 
of wires, each wire weighing 10 lb. per mile. 


In conclusion, just as the telephone cables described in the . 


foregoing have been evolved as the result. of experience under 
certain conditions of practice, modification of design must 
necessarily follow as these conditions alter to meet the rapid 
development of telephonic transmission in this country. In 
this connection it is, no doubt, quite safe to assume that, no 
matter in which direction the evolution may lead, Messrs. 
Siemens Brothers & Co., Ltd., will be found in the van of pro- 


gress. Already, owing to the extensive use of superimposed 


circuits in Great Britain, it has been found expedient, in 
certain cases, to make entirely separate cables of the telegraph 


and telephone circuits, in order to eliminate any possibility of | 
In other countries, where the condi- : 


inductive disturbance. 
tions of traffic are not so onerous, this would, of course, not be 


necessary ; but it is being universally recognised as desirable to 
instal underground cables in the large cities on account of the 
immunity they provide against interruption of service. This 


is only one of the many advantages gained in this country by — 


the decision of the British Post Office to supersede overhead 
wires by underground cables, and it has fully justified that 


policy. 


SPECIFICATIONS.* 


BY F. S. SELLS. 


Summary.—The author here discusses what he considers are undesirable 


— — 


features of the usual specification ; his views, although referring to only 


one particular branch of electrical engineering, are of general interes:. 
He also makes а few remarks on the subject of contracts. 


To try and establish the legal meaning of the word “ specification ” 
i 


the author quotes from Halsbury's “ Laws of England " and Ball, on 
"Law Affecting Engineers." The one authority makes a point of 
saying a specification is a ‘‘ detailed’ description, the other admits 


that it is “ more or less ” complete, and rather a guide than definite 


instructions. If there is already such a vita! difference in the inter- 
pretation of the word “ specification,” it is not surprising that the 
opinions as to how a specification should be drawn up in practice are 
equally conflicting ? 

À specification must be clear; it should leave no room for doubt as 
to what is in the mind of the man who issues it. In meny cases the 
want of clearness in specifications is the first bone of contention. 
Clearness, however, does not necessitate elaboration of detail. I 
hold it to be advantageous to both sides if only such details are in- 
serted which refer to the requirements of the purchaser. Details of 
construction should, as far аз possible, be avoided ; they should form 
part of the tender. 

À specification must, of course, include all the following points :— 
Quantities ; performance (with very clear indications as to rating) ; 
capacity; emergency requirements ; conditions and regulations to 


be observed to comply with local or other authorities, such as Fire | 


Insurance, Home Office, &c. ; time of completion and penalties as far 
as they are not covered by the ''genera! conditions." guarantees, 
maintenance, testa, and conditions of same; extras. There will be а 
number of other points covered by the ** General Conditions ” which 
are customarily expressed in a separate document. АП these points 
may be elaborated as conditions warrant, and others of a similar kind 
might be added. As regards construction and manufacturing detzils, 
however, it seems much better, with а few exceptions, if the specifica- 
tion allows as much latitude as possible. The tenderer should be 
asked to give information upon such specific details of construction 
and design which may be of interest, as is already done regarding 


* Abstract of a Paper read before the Manchester Local Section of the 
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steam consumptions, combined efficiencies, air-gaps, &c. At the 
same time, the tenderer should be invited to give his reasons for 
adopting certain practice, to state where, if at all, he had adopted it 
before, 2nd to supply such photographs or drawings 2s meke it quite 
clear what is in his mind. А number of engineers have already 
adopted the practice of making their specifications open in some 
respects, and if this were done all round it would help the engineer as 
well аз the manufacturer. 

Next. аз to the commercial meaning of the word “ specification." 
There is no reference to it in encyclopzedias gnd other dictionaries, 
апа my own definition will perhaps be challenged by many of my 
hearers. То my mind tho accepted commercial meaning of the word 
" spocificstion " is the written, printed, or “ understood ” construc- 
tion of an erticle, piece of plent, or works, or the enumeration of the 
detailed requirements for the execution of a certain performance. 

If we look abroad for information on the accepted commercial 
definition of the word “ specification,’ matters are simpler. In 
Germany, France and America, a specification, as a rule, is identical 
with standard practice. The want of standards, the want of recognised 
and acknowledged 2uthorities, is & great drawback under which we 
suffer. 

The oldest and plainest form of “ specification " is that agreed upon 
or arrived at by practice and experience of an ordinary article, and 
commonly accepted as a standard. Unfortunately, in this country 
we have very few of such standards, and up to recently we had practi- 
cally none. Even now when certain institutions and organisations 
have laid themselves out to arrive at more, the authority of these 
institutions does not scem strong enough to enable them to carry their 
points. 

The next grade of specification is that drawn up by a professional 
man for the special purpose of obtaining tenders. Such a specifica- 
tion should contain a detailed enumeretion of articles required, 
stating where and how they are to be fixed. Once such a specification 
is issued no deviation should be permitted unless it is clearly added 
from the outset that apparetus of similar construction, design, or 
capacity will be accepted. I think the latter course is the more cor- 
rect to be taken by а professiona! man. 

For convenience in dealing with the rem2ining points we will con- 
sider them in connection with the four classes of specifiers:—(a) The 
professional consulting engineer ; (5) the corporation or supply com- 
pany engineer ; (c) the engineer in the employ of a commercial under- 
taking ; (d) the working electrician. 

The consulting engineer is engaged by his client to define with him 
his requirements, to specify goods to comply with such requirements, 
and ultimately to see, when the contract is placed, that its provisions 
ere duly carried out. This is how the layman generally understands 
the fulfilment of 2 consulting engineer’s engagement. We know it is 
the endeavour of consulting engineers to advise their clients to have 
the most up-to-date, the most economic, and the best-manufactured 
plant. We also, to our regret, know from our daily experience that 
the number of interpretations of these desiderate is almost equal to 
the number of consulting engineers in practice. This is due to the 
absence of standards, and perhans tothe absence of some uniformity 
of education and experience. The trouble may also be partly due 
to the aloofness of the average consultant from the workshops of 
the manufacturer. I feel certain thet ә closer and more regular 
intercourse between the manufacturer end consultant would result 
in benefit to both purchaser and contractor. 

When we consider th5t the industry we ere mostly interested in is 
25 to 30 years old, and that even to-dsy we have hardly any recog- 
nised standerds in the most simple apparatus required for the carrying 
out of our work, I think we must ell admit that we are far worse off 


| than other countries, ond that our consulting engineers are confronted 


with cons:derably greater difficulties than eny other professional men. 
It is gratifying that our various institutions are strengthening them- 
selves by broadening the besis of their operations, and we can only 
hope that, &3 time gues on, their work will be sufficiently recognised 
end supported by the industry and the profession to enable them ta 
establish stand rds оп ғ, larger scale. 

In the ezrly days of electrical manufacturing the professionel man 
had to deal in most instances with small contracting firms struggling 
for г, preczrious existence, and epart from technical knowledge г, con- 
sultant had to see that the wey in which various articles were соп- 
structed and manufactured was such es to give г reesonable guarantee 
for their life and efficiency. Also, no doubt, in some cases he had to 
take preceutions to sefeguard himself egzinst commerciel dishonesty. 
Am I going too far in suggesting thet in 2 lerge number of specifica- 
tions one meets ю-4лу & trait of this is still in existence ? 

I do not think it eithor right or necessory thet specifications should 
contain anything which was originally meant to prevent dishonesty. 
By dishonesty I not only mean the intention of not carrying out a 
specificstion as it is meznt to be carried out, but I c!so meen the use 
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of insufficient material, flimsy construction, disregard of proportion, 
introduction of makeshifts leading to unsightliness, &c. А large 
number of leading consulting engineers have already adopted larger- 
minded methods, but it has, as yet, by no means become general 
practice. At the present day there are only two kinds of manufac- 
turers left in the running: One, the large firms who employ the best 
designers, constructors and engineers whom money can procure, and 
where the personal element is sufficiently strong to combat any 
attempt at shoddy or incorrect workmanship. The other kind of 
manufacturers are the smeller concerns who have specialised in their 
particular sphere, and they could not have survived if they had not 
brought brain, character and the best machinery and tools into their 
respective spheres, and to them applies the same as I have just said 
about the large organisations as a whole. 

What I wish to emphasise is that there should be no need, if 
standards are agreed upon and established, or if standard good work 
is à known quantity, for manufacturing details to be enumerated in a 
Specification. 

Nobody will deny that there is a useful and important scope for the 
consulting engineer—more во to-day than there has ever been— 
although. if my foregoing remarks are correct, his sphere is slightly 
different from what it may have been in the past. Owing, however, 
to the impossibility of one man knowing everything in this age of 
specialisation, would it not be better if the consulting engineers, in- 
stead of drawing up specifications, each of which is à masterpiece of 
originality, were to adopt standards where standards are in existence ; 
to accept standard practice where standard practice is established ; 
and to ask the manufacturers in their specifications to put forward 
their own suggestions ? Their work would then consist of going 
through all the various manufacturers' recommendations and sugges- 


‘tions, and to decide which is the best-designed and most serviceable 
plant, and then arrive at a decision which is the best for his client to 


have, taking into account at the same time the various prices. This 
suggestion is already practised by а few, and а good many years ago 
Sir Alexander B. Kennedy declared himself an adherent to this 
policy. If it were to become genera! practice it would encourage 
manufacturers to establish, where patents, &c., allow it, more stan- 
dards amongst themselves, and the natural results would be that, 
instead of every article, or every machine, that goes through a shop 
being different, they would be more alike ; manufacturers could pro- 
duce in larger quantities, which in itself would be a guarantee of 
better work, deliveries would be quicker, and the cost of production 
would be reduced, to the ultimate benefit of the consumer. 

As regards municipal and supply company engineers, the circum- 
stances are in many cases the same as with consulting engineers, and 
some of the foregoing remarks apply. The great difference lies in the 
fact that this class of engineer has more frequently to be prepared for 
the acceptance of the lowest tender, without having the same oppor- 
tunity as the consulting engineer to explain the difference in the offers. 


In his cese it must also be remembered that he is even more a specialist 


in his particular work than the independent consultant, and that in 
many cases he has more experience of what is actually required than 
the manufacturer. Especially where large stations are concerned his 
experience is valuable, and, if fully expressed in his specifications, will 
help the manufacturer. If on account of these reasons, however, he 
is justified in issuing detailed specifications, even as far as manufac- 
turing points are concerned. and if the manufacturer is willing to 
work out these details knowing they are the outcome of actual expe- 
rience, it seems strange that his own brethren in the profession who 
are in charge of smaller stations do not attempt to follow his lead. 
Would it be possible through the medium of the existing organisations 
of municipal engineers to arrive at something like standard practice ? 
It has been done in other countries, and has been done successfully. 


There seems to be a fashion in electrical engineering, and we find 
that if one station engineer adopts э new scheme the principle will in 
quick succession be adopted by others. Instead, however, of the last- 
comers or the smaller ones profiting by the experience gained by 
others, in practically every сазе the experiments begin afresh and 
se'dom end. Another reason why the municipal engineer must go 
into more details in his specifications is the fact that he is governed by 
standing orders, and the specification and tender ultimately form part 
of the sealed contract. 

Where extension work is concerned, specifications are often mis- 
leading. I have found that in some cases elaborate details are given 
аз regards the required performance of the plant, and at the end an 
insignificant-looking paragraph says that the machine must be 
identical with the one, or ones, alreadv installed. "This, in many cases, 
puts the tenderer in а dilemma. 

Another important point which refers chiefly to central-station 
work is the question of cross-tendering between manufacturers of the 
steam and electrical side. and it has often been suggested that 16 would 
be by far better if the specifications for combined plant were to be 


issued separately to the turbine or engine builders, and to the elec- 
trical engineers. It is not suggested that two contracta should be 
given out, but that two separnte prices should be received, and that the 
engine maker and electrical firm should each state that he is prepared 
to accept the price put forward in his tender from any leading manu- 
facturer of the other part of the combined plant, and that he has 
included, as is the custom now, for coupling up, combined tests and 
everything to make the contract a complete one. The engineer 
would then be in a position to choose his own combination, and to find 
out the exact prices at which he can obtain it, which is not the case at 
the present moment. 

Another kind of specification with which the municipal engineer is 
frequently called upon to deal is with regard to installations con- 
nected to his mains. There can be no doubt that the corporation 
engineer has the right to safeguard his interests in this respect, par- 
ticularly by preventing shoddy and dangerous work being done 
within the area of his jurisdiction. It is desirable, however, that his 
rules and regulations should be worded in such a way that they do not 
leave the contractors or manufacturers at the mercy of his subordi- 
nates. It should, therefore, be agreed upon that. once regulations of 
this kind are issued, they should be strictly enforced, otherwise in- 
stead of being a boon they become & menace and a danger to the 
trade. 

As far as methods of carrying out the actual wiring work are con- 
cerned, I have always found that they are to the benefit of the con- 
sumers and are seldom abused. With material, however, things are 
slightly different. "Where it is only а question of construction the 
judgment of the assistant under the guidance of the chief can mostly 
be relied upon. When it comes to the question of “ quality," how- 
ever, the power vested in the chief's assistant is sometimes far greater 
than the professional man anticipates. To illustrate this the author 
refers to the practical imposaibility of an assistant official being able to 
judge whether a sample is pure Para rubber. 

Another difficulty which I have frequently met regarding the accep- 
tance of certain material эз complying with certain specifications is 
the following : You will all agree that а certain number of electrical 
accessories look very much alike, and in many cases the corporation 
official has no option when a contractor uses certain material but to 
ask him where it comes from. In some cases there is a trade-mark 
which will help identification, in others there is not. It happens very 
frequently that articles which have once been passed, because they 
have a certain identification mark, continue to be passed, although in 
the meantime the supplier (who need not be а manufacturer, and very 
often is not) has changed his source of supply. Whilst the article has 
the same trade-mark as it had previously, on close inspection it will be 
found that it does not comply with the corporation requirements, but 
has, nevertheless, been allowed to go on the circuits for years. I trust 
that these few examples will show our friends, the corporation engi- 
neers, what great care is necessary in order to maintain that fairness 
to manufacturers and suppliers for which they have been known in 
the past. 

The author next refers to the tests which are often employed to 
determine whether an article complies with the specification to which 
it has been supplied. Large corporations who have big laboratories 
with elaborate testing apparatus and a highly trained expert in charge 
to carry out those tests have, of course, no difficulty in making fair 
and reasonable tests, but it 13 sad to find what tests are being made in 
some central stations in order to determine the candle. power of incan- 
descent lamps and carbons, and what tests are sometimes applied to 
determine the life. It has been my experience that in cases of this kind 
the most unscrupulous tenderer is always the successful one, and 
furthermore, that leading manufacturers have found themselves 
compelled to decline to quote to such specifications. 

The specification issued by the adviser or engineer in the employ of 
commercial undertakings does not need much comment, because such 
specifications are rarely exclusively determined on their merits, and it 
is mostly a question of bargaining. 

The specifications drawn up by working electricians, whilst in some 
cases quite good and workable, in many cases afford great amusement. 
Such men seldom deal with plant ; their specifications are mostly for 
wiring or small engineering appliances. If they are good ones they 
are not infrequently taken out of a manufacturer's catalogue ; if they 
аге bad ones they call for well-known, or well-advertised, articles. 

In conclusion, I should like to refer to the subject of contracts. И 
my recommendations regarding the points which should be contained 
in the specification are acceptable, it will be necessary to insert into 
the contract a number of conditions binding to both parties in order 
to ensure the satisfactory execution of the work. The following points 
should, I consider, never be left out of a contract. 

Time of Completion and Penalties.—The contract should clearly 
state whether penalties, or rather liquidated damages, are to be paid 
in case of non-completion to time on the whole amount of the contraot, 
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or only on the non-completed part, particularly in cases where the 
non-completion does not prevent the purchaser from the useful 


enjoyment of the other part. 


Arbitration Clause.—Under this heading the contract form should 
be most explicit, and it is, in my opinion, undesirable that under 
engineering contracts the engineer acting for the employer should be 
The Arbitration Act of 1889 shou!d be good 
enough for anybody, and although the law permits the engineer to act 
as sole arbitrator under certain given conditions, these conditions very 
rarely prevail, and are difficult to define. For the engineer to act as 
sole arbitrator for his own specification is,to say the least, putting 


the sole arbitrator. 


human nature to & very severe test. 


E»tras.—The contract form should be most explicit regarding the 
much-disputed item of extras, especially in those contracta where the 
engineer has power to vary his requirements during the execution of 
the work. It should also provide a clause as regards any consequences 
which might arise from the introduction of variation in the work 
originally called for in the specification, and many a lawsuit can be 


avoided by exercising care in the formulating of this clause. 


Terms of Payment.—In those specifications where payment can only 
be obtained under certificate of the engineer, the contract form should 
specifically stipulate that these certificates cannot be reasonably with- 
held, and where the time of the last payment is determined by the 
completion of the successful test on site, or by the time the purchaser 
has started to work the plant, the contract form should specifically 
mention that the purchaser has no right to delay the test or the putting 
to useful work of the plant. It should, furthermore, provide a definite 
time for payment in those cases where delays occur through no fault 


of either of the contracting parties. 
Finally, I suggest the general adoption of the following clause, 


which appeared in the specifications issued by Mr. C. H. Wordinghsm 
when he was in consulting practice :—* The engineer undert kes thet 
he will consider al] drawings submitted bv proposing contractors as 


confidential, and that he will not show алу such drawings to other 


manufacturers, whether they are tendering for this specification or 


MU 


not. 


——  — —— 


DEGRADATION OF ACCUMULATIVE ENERGY.* 


ВУ А. a. COLLIS. 


Summary.—This Paper is intended to be a sequel to a former Paper on 
" Breaking High and Low Potential Circuits " (sce THE ELECTRICIAN, 


Vol. LXV1., p. 869). Further oscillograph records of the effects attending 


the opening and closing of various circuits by electrical apparatus are 
given. 


Engineers have for some time res!ised that under certzin con- 
ditions destructive energy is generated and libereted in the relief of 
an external electrical disturbance, and have endeavoured to design 
and improve the existing apparatus to prevent such conditions 
arising. Mr. A. M. Taylor in the discussion on the Paper lest year 
described a form of switch which, by the insertion of resistance (apart 
from other features), absorbed the energy by its dissipation as heat. 
Мг. Е. B. Merriam, in a contribution presented at the Annual Con- 
vention last year of the A.I.E.E.,f described some tests on circuit 
breakers, which prove the advisabilitv of efforts being made to meet 
the unlimited developments of power supp!y by the substitution of 
what is now standard practice by features that will not dislocate, but 
maintain, the continuity of supply. Мг. B. C. Jamieson, in dis- 
cussing the above Paper, impressed upon manufacturers the necessity 
of designing apparatus that would prevent abnormal current rises on 
large power supply undertakings. Mr. А. В. Cheney stated in the 
same discussion that the present design of switchgear requires a!tera- 
tion in dealing with currents of large czpacitics. Мг. С. P. Steinmetz 
emphasised this development. It will therefore be seen thet notable 
authorities have been forced to interest themselves in this direction, 
while they end others advocate a quick break, interna! rozctances, ex- 
ternal reactances, power limiters, time-limit zppliences, &e., to meet 
the specia! demands of a lerge supply undertaking. 

Dealing with the theories that have actuated these principles in 
design, the writer is of opinion that, although primarily they seek to 
nullify the abnormal forces that are generated by rupture, they 
introduce means which prcduce dangerous effects in other directions, 
and that these innovations do not successfully meet the сазе for 
the following reasons :—It is obvious that a dangerous condition of 
à circuit should be relieved as quickly as possible, but such a circuit, 
rapidly opened to prevent the excessive rise of current, having 
appreciable *' inductance," may give rise to an abnormal potential 


* Abstract of a Paper read before the South Wales Institute of 
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stress, which defeats this object. Internal reactances are advised 
for the limitation of an instantaneous short-circuit current, even at 
the expense of regulation. If, however, the generator breaks down, 
the short-circuit current which can flow into it is only limited by the 
internal reactances of the other generators operating in parallel with 
it. External reactances again, are installed to limit the maximum 
instantaneous value of a short-circuit current. the undesirable feature 
of which is that a potential builds itself up across the reactance on 
short-circuit, which, when interrupted, appears across the switch-break 
and its energy is more persistent than if the generator is “ shorted ” 
direct. Again, the presence of a reactance modifies the power factor 
of the circuit. and imposes an infinitely more dangerous condition on 
the circuit under rupture. Thus, when the current is zero, the poten- 
tial 18 à maximum, so that the circuit is being opened when the 
magnetic energy is а minimum and the potential is à maximum, во 
puncturing the insulating medium between the contacts, in endea- 
vouring to re-establish the circuit. Mr. В. C. Jamieson states* that 
the opening of a switch follows the period of maximum disturbance, 
and for this reason engineers are inclined to instal relays fitted with a 
time-element device (apart from its selectiveness), so that the switch 
will open after the short-circuit current has reached a maximum. 
The object of economy in the initial cost of the switch may influence 
this, but such a policy provides a switch that is unable to deal with 
the capacity of the circuit on which it is installed, and to depend upon 
a small link which is not of a positive character, permitting an un- 
interrupted current rise, is obviously incorrect and dangerous. The 
writer has vet to see a time limit that would perform this particular 
function satisfactorily. even if this method is correct. 

The writer therefore submits that the above methods do not satis- 
fectorily meet the problem, as the introduction of these artificial 
d^viees do not prevent the generated forces from appearing in some 
form or other on the circuit on which there is a disturbance, and its 
steps towards prevention impose szvere conditions upon the system. 
He submits that he has succeeded in designing а switch. opening the 
circuit in a new dielectric, that meets the problem. as shown by the 
oscillograms given in tests. The chief feature of this apparatus is its 
dielectric, which can be graded so as to prevent any pre-determined 
rise of current. Its ingredients are chemical, together with that of 
oil, and is practically unintlimmable. The are on the rupture does 
not vaporise, its specific gravity is 0-79, end its viscosity apparently 
does not change under 230° F., in comparison with that of boiling 
woter, under one atmosphere, 212° F. Из viscosity at 60° Е. is 17 
аз compared with the tests preduced by Messrs. Digby and Mellist 
and allows a free convection of heat. Unlike ой, this form of arc 
rupturing fluid does not thin down during increase of temperature. 
гла ів free from resinoid and carboneceous matter. No sedimentag 
tion appeared after use. It breaks down et 7,000 volts, the needle. 
being immersed in it 1 in. apart. This new form of dielectric, how 
ever, is not ad»ptable for breaking direct-current circuits, and is only 
suitab!e for alternating-current work. 

Apart from the current 2nd potential rating of oil switches, their 
kilowatt сарзейу must be known. The kilowatt capacity is egain 
affected by the position of the wave on opening. and the power 
factor of the circuit ruptured. Ап oil switch mzy open satisfactorily 
à 10,000 kw. load at unity power factor, which, on a smaller load, at 
a power factor less than unity, will entirely fail to interrupt the 
circuit successfully. Again, the writer does not think it possible 
on oil switches to guarantee any breaking capacity for а switch, as, 
although the current, potential and capacity of the station may be 
known, other conditions may be present that may not be known 
either to the manufacturer or to the power-supply engineer, such as 
higher harmonics, resonance effects, апа the total inductance of the 
system, &c., which all play their part. As power supply stations 
continually grow, the conditions become more severe, and the duty 
of the switch is increased ; hence, providing economica! grounds are 
not enforced, margins shou!d be left for these contingencies. In 
some instances to meet a kilowatt brezking load it has been necessary 
to Іа а heavy current standard switch designed for a low pressure, 
witn the design modified to suit the voltage of the circuit on which 
it is instelled. For circuits of extra high pressures the writer has 
used as fer es possible horizontal brskes. The vertica! brake, 
operated by gravity or springs under tension, involves a switch un- 
wieldy in size, wherezs the multiple break working in a horizontal 
plane, opens the circuit effectively without its size being abnormal, 
and is cheaper in construction. 

The capacity of the power station at which the tests described below 
were made was 20,000 kw., current being supplied at a frequency of 
25 and at 5,000 volts. The steam sets were run up before the tests 
were taken. For the limitingshort test, an oil switch was closed, 
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placing the total supply оп a dead “ short ” across phases, with a limit- 
ing resistance in circuit of a capacity of 10,000 kw. The limiting re- 
sistance consisted of iron strips mounted in а frame. Between the 
supply station and the limiting resistance there was a 3-core cable 
0-15 sq. in. in section, 1,000 yards long, having an impedance of 
2-4 ohms. The system being entirely insulated as far as the tests 
were concerned, thus the return path of the current had to pass 
through one of the phases. In the alternating current tests one 
side of the system was earthed, the middle point of the star was 
assumed to be at zero potential, and the phases were balanced. The 
potential coil of the oscillograph in this instance was connected across 
the phases and tested across either phase, in order to soe if there 
appeared any variation in tho rise. 

A number of oscillograms showing the results of tests on alternating- 
current circuits are given in the Paper. [А selection of the more typical 
are included in this abstract.] Fig. 1 records the effects produced 
by opening а limited “short” of 10.000 kw. automatically. There 
аге two switches on this circuit in series, one of which, when closed, 
caused the other to open automatically under *'short ” conditions 
between phases. The circuit was completely opened in one-twenty- 
fifth part of a second, one period of the wave. The potential at that 
instant being approximately 50 per cent. of the norma! circuit pres- 
sure, 5,000 volts. light arcing on the contacts left an excess 


Fic. 1.—TeEst No. 1.—OrENiNc 10,000 kw. “Snort” with New 
DIELECTRIC. CURRENT Rise, 720 AMPERES АТ 5,500 Vorrs. 


on the wave, which afterwards assumed its usu»! form. The waves, 
with this exception, are not distorted. The short-circuit current in 
the subsequent tests approached 2.000 amperes. The power factor 
is practically unity. The total current was 720 effective 
amperes, approximately 2} times less than in the oil switch tests when 
using the new dielectric. The rate of rise of current was 90.000 
effective amperes per second. This test was repeated consecutively 
under same conditions in comparison with the standard oil switch, 
the вте comparative result appearing in every case, the importance 
of which cannot be overlooked. Using a standard oil switch having 
a vertical movement and opening automatically by gravity assisted 
by springs under tension on the same circuit it was found the time 
in opening was eccomplished in 13 periods of the wave at 25 cycles 
per sec., 50 per cent. longer than the first tests, with a current rise of 
2,010 amperes on the first wave and 1.800 amperes on the last half- 
period. The rate of rise is approximately 250,000 amperes per second. 
The waves do not appear to be distorted in any wey, and the power 
factor is practically at unity. When the same limited “short” was 
орга: 4 with è time-limit switch, the compete rupture occurred after 
pass ng six periods of the wave. The total rise of current on the first 
wave was 2,040 amperes, which diminished down to 1,200 amperes 
on the last wave. The time element of the switch delayed the open- 
ing of the circuit until 2} periods of the weve had passed. The rate 
of rise of current in this instance was 250.000 amperes per second. 
The potential wave apparently increases its lead as the current 
diminishes, establishing a potential acrcss the break when the current 
is zero. 


Fic. 2.—Test No. 7.—Crosixnc, UwNroApED 5-мие Ferper; 14,000 
VoLrs Risk. NorMat VoLrs, 8,000 (INSTANTANEOUS). 
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Fig. 2 shows the effects resulting from the “ closing " of a long 
5-mite feeder, which consisted of a 3-core 0-15 sq. in. cable connected 
through various sub-stations. The impedance being 0:69 ohms. 
per phase. This test and subsequent ones of its nature serve to 
illustrate the potentia! rise of a feeder unloaded when closed. It 
must be remembered that the oscillograph tests were taken at the 
extreme erd of the feeder. "The maximum volts rise in this case 
appeared as 14,000 volts, which quickly assumed the normal pressure 
of the circuit (8,000 volts instantaneous rating). 

The direct-current tests were carried out in exactly the same 
manner as previously described, with the exception that the load con- 
sisted of various motors under load, and converters. All circuits 
were closed until the load assumed а pre-determined output. The 
circuit breaker or oil switch being tripped, thus opening the circuit 
and obtaining its values on the oscillograph. The circuits contained 


more inductance than in the previous tests. It is interesting to note 
the comp»rative results obtaining by opening the circuit with mag- 
netic blow-out circuit breakers and oil switches. The latter appears 
to demonstrate again their superiority. As stated before, the new 
dielectric, results of which are given on the alternating-current tests, 
does not s3tisfactorily deal with direct-current circuits. Regarding 
oil switches for direct-current circuits, although several importent 
engineers supported the claims made by the writer last year for this 
device, others criticised the development, and one large engineering 
company that, after considerable experiments stated they had been 
unable to design an oil switch that would give satisfactory service. 
The total capacity of the station in which these tests were taken was 
3,000 kw., the pressure being 500 volts. 

Fig. 3 shows the result of opening the circuit with magnetic blow- 
out breaker, the voltage of the circuit being 500 volts, the rise 452 
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Fic 3.—Test No. 12.— MaoxETIC BLow-oUT CIRCUIT-BREAK ER Tests, D.C. 


volts, the tota! volts 952, the total current interrupted 3,000 amperes 
and the time of opening 0:096 of а second. Fig. 4 shows the result 
of openinga dead “ short" on the station by an oil switch, the rise in 
current was 6,350 amperes, the circuit being interrupted in 0-13 of a 
second. There was a rise of 280 volts, making a total of 780 volts 
and a diflerence of 130 volts over that of the magnetic blow-out 
breaker. 

The conclusions that may be drawn from these tests are : that the 
oil switch has again, as in the previous tests, demonstrated its supe- 
rioritv in rupturing а direct-current circuit, and that under certain 
conditions is an effective and useful circuit interrupter. The new 
form of switch, with its new dielectric as designed by the author, will 
rupture satisfactorily a heavy “short,” or а circuit at maximum dis- 
turbance without the resultant destructive generated forces hitherto 
experienced with standard oil switches. That in power stations of 
large capacities oil switch-gear requires remodelling to effect the 
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removal of the instantaneous value of maximum disturbance. 
That the present measures adopted for this purpose in the form of 
reactances and other artificia! accessories do not successfully meet 
the exigencies of а large power supply and remove the difficulties 
encountered thereby. 


DISCUSSION. 


Mr. E. B. WEpwoRE (B.T.-H.Co.) wrote stating thatit was not quite clear 
to him what was claimed by Mr. Collis for the proposed new dielectric. 
The important claim appeared to be based upon comparison of the oscil- 
lograms giving the results of the first two tests. These oscillograms 
showed the relative performance of the switch, including the new dielec- 
tric and a standard oil switch, and it was stated that these and other 
similar tests showed in each case that the current reached & much lower 
value on short-circuit where the new dielectric was employed. The 
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figures indicated a ratio of approximately 3 to 1, and if this feature was due 
to the cause suggested, its importance was very properly emphasised. 
On referring to the diagram of connections, it was clear that the recording 
instrument was in circuit during the whole period during which the short- 
circuit lasted. The diagram thus showed the rise of current prior to the 
opening of the switch, as well as any change of current value after the 
contacts had separated. Test No. 2 referred to a standard oil switch, 
and he took it that this switch would be one in which the contacts 
separated in not less than 1/20th of a second. The oscillogram in this 
case, however, would include the rise of current which took place prior to 
the separation of the contacta, which current ríse would in no way depend 
upon the dielectric which surrounded the contacts. The same remark 
would appear to be true of the record showing the performance of the 
switch having the new dielectric. The greatest current rise appeared on 
the first half wave after the short-circuit commenced, and it was these 
maximum figures which were compared by Mr. Collis. Unless it might 
be shown that the switch employed was one in which the contacts 
separated in about 1/200th of a second after the short-circuit commenced, 
one was bound to conclude that these current values were reached prior 
to the opening of the switch. The general character of the wave supported 
this view. In the absence of any information showing the moment at 
which the contacts separated, it was difficult to draw any reliable con- 
clusions from these records. The latter part of the record would show 
the current values after the contacts had separated, and he was unable to 
find any evidence there of improved action where the new dielectric was 
employed. Oil switches of similar character to those employed in these 
tests generally opened circuit in from 1/10th to 1/4th of a second, and he 
took it, therefore, that the switches employed in these tests had been 
speeded up by the use of springs. There were indications in each case 
that the switch opened circuit in approximately 1} cycles after the fault 
commenced, and that the current was broken, as usual, in the neighbour- 
hood of the zero value, and at the end of the third half cycle. He was 
afraid that the difference in maximum current values must be attributed 
'to coincidence. 

Mr. H. K. TRECHMANN said it would seem that the ideal switch when 
cutting off a generator or other supply from a fault should, at the instant 
of breaking the flow of current to the fault, provide another path for the 
stored energy to discharge itself, e.g., shunt discharge of a direct-current 
field. This was a great difficulty, as the path, while it must be capable of 
absorbing energy at a very great rate, must have that rate adjustable so 
that the mechanical forces did not exceed a safe value. The ideal ar- 
rangement would commence absorbing energy at exactly the same rate 
a8 the fault at the instant of breaking circuit, and would continue at a 
gradually reducing rate until the whole were dissipated. This would 
necessitate а switch which would open circuit before the current had 
built to a dangerous value, or a reactance to hold back the rate of increase 
until the switch had opened. If a dielectric was to do the desired duty, 
it would, presumably, store the energy as heat, and later would give it to 
the surrounding air, &с. It had been stated recently that the oil of a 
switch after opening a heavy fault did not show an appreicable rise in 
temperature, probably because of the short time during which the arc 
lasted being insufficient to allow the absorption of heat from the 
‘somewhat local arc. Ш Mr. Collis’s dielectric did affect this absorption 
of energy he was undoubtedly on the right track, and was to be con- 
gratulated, as it would save the intermediate steps entailed by the resis- 
tance method of Mr. Taylor. As to the claim made for it by Mr. Collis, 
however, he would prefer to reserve judgment until more was known of 
the dielectric. 

Mr. С. W. PARTRIDGE said he failed to understand some of Mr. Collis’s 
figures. He could not іп the absence of positive proof accept the state- 
ment that this dielectric reduced the short-circuit current of a generator. 
He agreed with Mr. Collis that the horizontal break switch was good in 
principle, but the design both mechanically and electrically was a very 
difficult matter. The author spoke of the pressure in oil tanks and gave 
figures which showed that the pressure was greater when the voltage was 
low. If all three tests were not made on circuits having the same power 
factor it might account for the difference. Under similar circumstances 
the pressure on the oil tank would have been higher if the voltage had 
been higher. This internal pressure caused by the rupturing of the arc 
was a very important matter. He was of opinion that if oil tanks could 
ibe made strong enough and tight enough to keep the oil in them for a 
sufficient length of time to allow the current to fall to the zero line there 
would bs no difficulty in breaking very much larger currents than the oil 
switch of the present day was doing. There were great difficulties in 
carrying this out in a practical mechanical manner, the chief difficulty 
being the necessary insulation. He had known cases where a short- 
‘circuit across a whole generating station, running at a pressure of 10,000 
volte, had bzen cleared in a break of less than 2 in., not once, but several 
‘times. On carefully investigating the matter he found that th» reason 
for this was that the chamber containing the oil was strong enough to 
resist the enormous pressure exerted by the short-circuit, which took place 
practically across the "bus-bar: of the entire system. He made a great 
many interesting experiments in this direction and found that, provided 
the oil chamber was strong enough, there was no difficulty in putting out 
the аге; but these oil chambers were thick cast-iron boxes embedded in 
concrete, unfortunately not suitable for the design of a quick-break auto- 
matic oil switch as used to-day. Reducing th2 strength of the oil cham- 
ber caused terrific explosions. With regard to the “ quick-break action *' 
referred to by the author, it was necessary for the circuit in an oil switch 
to be broken on the zero line of the current, not before or after. If, 
through some external circumstances, such as capacity or inductance, or 
з combination of the two, the circuit was opened at or near the top of the 
phase, the whole advantage of the oil switch was done away with, and it 


exploded or burned up as if there had been no oil present. He had seen 
two large type oil switches blown to pieces one after the other for this 
reason, although the actual current broken was not half the amount they 
had been dealing with daily for years. It was mainly for this reason that 
the oil switch for direct current would not take the place of the circuit 
breaker. Direct current never passed through the zero line in the same 
manner as alternating current, and it became necessary to have the length 
of break in oil practically the same as in the air. The curves shown by 
the author (assuming them to be correct) showed a certain omount of 
arcing; but there was no evidence that a better result could not be ob- 
tained without any oil at all. He (Mr. Partridge) did not wish to infer 
that oil switches might not be used for switching direct-current circuits 
on and off, but if they were used to take the place of circuit breakers and 
open heavy short-circuits they would explode in a similar manner to the 
switches described by the author in the Paper. He quite agreed with 
Mr. Collis that circuits having a poor power factor were more difficult to 
deal with than circuits having a unity power factor. He could not, how- 
ever, agree with the author’s remarks about external reactances as used 
for limiting the short circuit-current of alternators. The coils used for 
these purposes had a reactance of from 3 to 5 per cent., and very much 
reduced the enormous short-circuit currents set up in the generator, and 
certainly made it easier to control them by means of oil switches. He 
knew it was very much easier to criticise than to design apparatus, but he 
was convinced that in a very short time a vast improvement would be 
made in oil switches, and they would, moreover, be not half so com- 
plicated as some of the very latest designs of oil switches at present in use 
in America and this country. He hoped Mr. Collis was on the road to 
bringing this about, but none of his arguments had convinced him on 
this subject. 

Mr. С. W. NIcHOLL (Victoria Falls and Transvaal Power Co.) wrote that 
he thought Mr. Collis was on the right line in adopting a new dielectric 
instead of oil. Oil switches placed next to high-tension circuits had given a 
great deal of trouble all over the world. From what they could sce, it would 
appear that a deal of the trouble in oil switches was due to the fact that 
the moving gear inside the oil tank was far too heavy, and that when any 
movement occurred in the gear for opening or closing the switch the oil 
was disturbed to such an extent that air chambers and cavities were 
formed in the oil, and the flash-over occurred through this. Another 
point was, all oil switches were designed for certain loads, and as the 
majority of troubles with them occurred on short-circuits, the oi] switch 
broke down owing to the fact that it was called upon to carry several 
times its norma] current on any short-circuit unless the system was 
sectionalised to prevent any excessive rise of current. in the switch. 

Mr. А. M. Taytor exhibited a diagram in which was reproduced a 
curve representing the rise of current in a short-circuited phase of a 
5,000 kw. alternator. When the switch was opened it caused the rate of 
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growth of current to be checked in the manner shown by the curve X, or 
if the short.circuit occurred at the iastant of the crest of the E.M.F. 
wave, the checking of the current rise would be indicated by the curve Y. 
In the switch which the speaker had designed it would be feasible so to 
design the movement, and the rate of throwing in of the resistances, that 
the switch should either cause the current to rise acoording to the curve 
X if the short-circuit occurred at the moment of zero value of generated 
E.M.F., or according to the curve Y if it occurred at the moment of maxi. 
mum E.M.F. So long as the current in the circuit was growing, the 
counter E.M.F. E, must be in the reverse direction to the generated 
E.M.F. of rotation Е,, even if the switch was throwing in resistances ; 


196 THE ELECTRICIAN, FEBRUARY 23, 1912. 


hence up to this point it was impossible for the voltage across the switch 
to be more than the net voltage of the circuit Е-Е. If, however, the 
switch had been ао designed as to cause a very sharp falling-off of the current 
as indicated by the curve Z. the reactive E. M.F. Ep would have to be added 
to the generated E.M.F. Ei and the sum of these two might be many 
times that. of the E.M.F. of the generator, as would be the case if the curve 
took the form shown. This would account for the effect mentioned by 
the author as having occurred in a London station, where a rise of 32,000 
volts was observed on a 6,000 volt circuit. Provided, however, that the 
downward slope of the curve X was never at any moment greater than 
the upward slope of the short-circuit current of the machine, it was im- 
possible for the reactive E.M.F. Ep’; to exceed the rated E.M.F. of the 
machine, and if the curve was made to droop at or near the point shown 
on the curves X and Y, the rise of E.M.F. across the switch could not be 
appreciably more than, and could, if desired, be made only a fraction of, 
the normal E.M.F. The E.M.F. would manifest itself entirely at the switch 
and not across ‘bus-bars, these latter being assumed to be short-circuited. 
With reference to the oscillograms and records of tests the idea was rather 
conveyed that 20,000 kw. of machinery was running during the tests, but 
really only some 6.000 kw. was running. It was also as well to point out 
that the limiting resistance was so high that the conditions were com- 
paratively light and were only designed with a view to test certain oil 
switches of the ordinary type prior to their acceptance. Since the switch 
with the new dielectric was not tested at these tests it would seem desir. 
able that care should be exercised in making comparison ', For had both 
been tested under identical conditions, the initial rise of current must 
have been the same ineach(viz.. 2,040 amperes), for it was highly impro- 
bable that the main contacts of Mr. Collis's switch were designed to open 
sufficiently rapidly to cut down the current to 720 amperes within a 
quarter of one period. It was interesting to note that Mr. Collis's switch 
did not appear to add any further resistance after the first quarter wave, 
judging from the fact that the second half wave of current was of equal 

value with the first. It was also worth noting that all these oscillograms 
ditfered fundamentally from those obtained by Mr. Miles Walker under 
conditions of a * dead short." in that the periodicity of his (Mr. Walker's) 
oscillations was approaching the double of the normal frequency, as 
would be expected from theory; whereas in Mr. Collis’s tests they were 
exactly of the normal frequency. This was because in Mr. Collis’s tests 
what were virtually а pure resistance was employed for the limiting 
resistance ; whereas in Mr. Walker's tests it was virtually a pure self- 
induction. The latter condition provided a much mor: se ‘ri "us test of 
the switch, unless the break occurred at the crest of the E.M.F. wave, 
which was unusual. 

Mr. SipxEy F. WALKER said the record shown in Fig. 11, test 1, was 
certainly unique in the speaker's experience, and if this could be repeated 
again and again. as Mr. Collis stated it had been, its importance could 
scarcely be exaggerated. The reduction of the current that was passing 
and of the pressure that arose on breaking were vital; and it seemed that 
the author of the Paper had got nearer the solution of the problem than 
апу one else up to date. 

Mr. A. D. CHAMEN said һе was afraid Mr. Collis had even yet not got to 
high enough figures. When they recalled that, according to Mr. Miles 
Walker, a “ short " could represent up to 30 times the full load current, 
they had some idea of what happened when a power station short-circuit 
occurred and also what the oil switeh had to withstand. It was practi- 
eally impossible to get actual conditions under test, but that was what 
was wanted ; and, after all, the only real test of an cilswitch was that of 
working experience. The Paper seemed to mainly centre around 
Figs: 11 and 12. The circuit was absolutely interrupted within one 
period from the time of the short coming on. The switch must have 
Btarted to operate half a phase, he imagined, before that taking place. 
This was the whole point, and it had not so much to do with the dielectric 
as the mechanism of the switch; and probably a great advance in this 
respect had been made. The question then arose where such a switch 
could be safely and properly placed in a power supply system 


ELECTRIC POTENTIAL IN ALTERNATING MAGNETIC 
FIELDS. 


BY C. F. JENKIN. 
(Concluded from page 758.) 


Summary.—The author discusses the meaning of the term “ Potential 
Difference ” in alternate-current circuits and the difficulty of measuring 
this quantity by means of a voltmeter on alternate-current railway cir- 
cuits, such as the earth return. Numerical values are given for certain 
cases and for different positions of the volt mater. In conclusion, the 
author refers to the pressures that may result in electrolysis, shocks and 
leakage on railways. 


E.M.F. is essentially a line integral, and always implies a line 
along which it isreckoned. The E. M.F. between any two points 
P and Q is in general different along each path connecting P 
and Q. This follows at once from tli consideration that each 
path will pass through a different alternating field. The E.M.F. 
between P and Q along the circuit 1з equal to the Р.О. between 
P and Q, for the E.M.F. along the circuit is equal to the dynamo 
E.M.F. (if any) minus the impedance drop, minus the mutual 


— - 


induction E.M.F. and this is the same expression that we have- 
found (Equation iii.) for the P.D. If a non-inductive path 
between P and Q can be found, that is one in which the field 
produces no E.M.F., then the E.M.F. along that path also is 
equal to the P.D. This may be considered to be the most easily: 
understood definition of the meaning of P.D.* These proposi- 
tions show clearly the important difference between P.D. and 
E.M.F. in alternating currents circuits. An example will 
make this clearer. Let Fig. 4 represent a circuit carrying an. 
alternating-current I, generated by the dynamo (~). АВ 
may be supposed to be a trolley wire, CD the return rail, BC: 
& locomotive. P and Q are any two points on the rail CD. 
Let the resistance of PQ be R, and the reactance X, 
Х,=2л~о (L4 — M). 
L, being the inductance of PQ when AB is at infinity. 
M being the mutual inductance of PQ and AB. (vide 
example, Fig. 3). 
The difference of potential between ©) and P 1з given by 
equation (v.), Ej, and Y being zero in this case. 
Vo—y,——HhZor pp—pg=1,Z. . . . (a) 
The E.M.F., E, along the circuit PQ is the same 
ELA MOS 43cm hee AOD 
The ordinary clock diagram is shown in Fig. 5. 
The E.M.F.=OE. 
Reactance component OA —I,X,. 
Resistance component OB— І, R,. 


Now suppose P and Q to be connected to a voltmeter of 
high resistance R, by a pair of leads, first in position 5, then in. 


A Q' P | B 
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position S' and, lastly, in position 5”. S is supposed to be во, 
far t from the circuit that there is no appreciable field there, 
the parts of the leads QT and PU are supposed to be so placed 
that no lines cut them (for example perpendicular to CD if CD 
is straight). S lies close to PQ; it may be imagined con- 
centric with РО. 5” lies close to AB, QV and PW, being sup- 
posed as before to be so placed that no lines cut them. 

The difference of potential and E.M.F. between P and R may 
now be calculated along each path S, S and S^, and compared 
with the value calculated along PQ itself. It will also be 
interesting to note what the voltmeter will read in each case. 

(1) Voltmeter circuit in position S. 

Let L, be the current in the voltmeter circuit ; it is supposed 
to be very small compared with Ij. The reactance of the volt- 
meter circuit is supposed to be negligible compared with its. 
resistance. Then for circuit PQS we have 


LR,—E | TEM 
=IZ by equation (b). 


Fig. 6 is the clock diagram, OE has the same value as in 
Fig. 5. 
Applying Equation (t) to circuit S, we have 


Po—Yr=—1,R 
Wp—Wy=E by equation (с). 
Also the E.M.F. in circuit S is equal to E and the voltmeter 
reading will be equal to E. 
(2) Voltmeter circuit is position 8’. 
For circuit PQS’ we have 


ILRES Ar oo р а. ®@ 


* Attempts have been made to measure the P.D. between points on л. 
rail by this method. Vide Appendix VII. to Mr. Dawson’s Paper om 
the L. B. & S. C. Railway. “Proce.” Inst.C. E., Vol. CLXXXVI. 

t S need not necessarily be supposed to be far from the circuit ; it may 
equally well be supposed to lie in the neutral plane between AB and CD 
which divides the lines of forces round AB.from those round CD. 
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where I’, is the current іп 5’. The term І,Х, is the E.M.F. due | carrying current I,/2, then X,—2z ~(1, —2M + №), where N= 
Thus 


to mutual induction with the main circuit. SinceS'is supposed 
concentric with PQ the mutual inductance is equal to the self- 
‘inductance of РО, viz., Lj, and the E.M.F. due to this is 
Ņ2 vL, =1,X,. 


But E-—I,Z by equation (b) 


=I, (R+X)). 
Г.В. == LR . . • ° • (е) 
Fig. 7 is the clock diagram. ОВ in this diagram is equal to 
‘OB in Fig. 5 by equation (e). Applying equation (v) to 8’ we 
пае VQ уе — T;R,—HX,, 
the last term corresponding to L,Y in equation (v.), 
Ve—y, =l X, IR, 
Ve Va BO РА) 
e 
=E as before. 
Also the E.M.F. in circuit S is equal to I,R, by equation (е), 
and the voltmeter reading will be I,R,. 
(3) Voltmeter in position S" 
For circuit P Q S” we have 
I’R,=E+1,X, 
where X, 1з the reactance of the section P’Q’ of the trolley 
It may be calculated for P’Q’ in the same way as X, for 


‘or 


wire. 
PQ. 
Г.В. =1(2+Х) ...... (f 


Fig. 8 18 the clock diagram. 
Applying equation (v) to circuit S^ we have 
Фо yy — IR ПХ, Е 
иеа (+) 15, by (/) 
-E as before. 
The E.M.F. in circuit S” is equal to I (Z+X,) by equation (/) 


and the voltmeter reading will be I (Z+ X;). 


Fic. 6. 


Thus we see that the difference of potential is the same in 
each case, and equal to the E.M.F. reckoned along the circuit, 
but the E.M.F. is different in each case, also the E.M.F. along 
the non-induccive path S is the same as the P.D. These results 
are more or less self-evident, but they serve toshow the meaning 
of P.D., and that a voltmeter does not in general indicate it. 

In this example if P’Q’ be 1 km. of the same trolley wire аз 
in Fig. 3, and PQ be 1 km. of a rail such as was used on the 
Marienfelde-Zossen line, the symbols have the following values : 

Resistance of trolley wire, 0-208. 

Resistance of rail, 0-11. (This is the observed resistance 
for 25. alternating currents.) 

Г for the rail ....................... 
M for the rail 


—0-00261 henry 
— 0-001, as befcre 


L, for rail in presence of trolley. =()-00161 
X, for rail in presence of trolley =0-253, if ^ =25, 
Z for rail in presence of trolley =0-276 


For a current of 100 amperes, the P.D. in all cases will be 
27-6 volts. The voltmeter readings will be :— 

In position S 27-6 volts. ОА —25-3 in all the figures. 

In position $’ 11-0 volts. OB=11-0 in all the figures. 

In position S^ 50-0 volts. 0C—22-3 in Fig. 8. 

ОЕ --27-6 in all the figures. OD —50 in Fig. 8. 
. In position 5”, Х,=2л (L—M)-—0-223, where (L—M) 
=0-00142 as in the example (Fig. 3). Figs. 5 to 8 are drawn 
to scale with these values. 

If there were two rails connected in parallel, as 18 usual, each 


mutual inductance of the rails =0-00124 in our example. 
Х, =0:29 

апа Z=0-31, 

and P.D.=31/2=15-5 volts instead of 27-6 with single 

The voltmeter readings would be :— 


In position $, 15-5 volts. О | | 
In position $’, the circuit cannot coincide with both rails. 


In position. S^, 37-4 volts. 


rail. 


bd 
= е о е» o o» 
` 


Fic. 7. Fia. 8. 


If much of the current returns by earth as it often does in 
practice, the value of Z decreases, so that the P.D. becomes 
very small. 

The following example relates to a different type of circuit. 
Fig. 9 represents a straight iron core on which are threaded two 
coils, one (А) connected to an alternator and the other (B) to à 


voltmeter V. 


Fia. 10. 


Fic. 9. 


The number of turns on coil B can be varied andithe volt- 
meter can be placed either above or below the core in"positions 
V, or V, First suppose that the number of turns on\B is only 
13, so that the voltmeter is connected to two points P'and Q on 
opposite ends of a diameter. Let the voltmeter leads lie close 
beside the coil till they meet, and then be twisted together till 


they reach the nstrument (Fig. 10). Let the E.M.F. round the 
voltmeter circuit when in position V,, be E, then it will be 2E 
when in position V, ; for in position V,, there is only one effec- 
tive turn round the core, while in position V,, there are two 
turns. The difference of potential between the ends P and Q 
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of the coil may be found by equation (iii.). In this case Ej, —0, | graph circuit is moved further from the power circuit the E.M.F. 


and we may assume R —0, so that 
Yor Vr — di 

The number of lines cutting the 13 turns between P and О 
corresponds to 1$ Е, where F is the total flux through the iron 
core, so that 

Va — Ve 11E. 

Next suppose that the voltmeter leads, instead of being kept 
close to the core, are taken out diametrically some distance 
and then brought round to the voltmeter as indicated in Fig. 11. 
Part of the return flux will now pass inside the loop formed by 
the voltmeter leads, and will increase the E.M.F. in position V, 
and decrease it in position V, so that the E.M.F.s in the two 
circuits will differ less than before. Ш the leads are taken far 
enough away half the flux will return through each loop and 
the E.M.F.s will both be 14, that is equal to the difference of 
potential. 

Thirdly, instead of 14 turns between P and Q let there be 
1003 turns, then the E.M.F.s will be 100E and 101E, respec- 
tively, and the difference of potential 1003Е, so that the position 
ofthe voltmeter has very little effect. 

Lastly suppose that the core instead of being а straight bar 
18 a ring, then (neglecting any leakage flux) the position of the 
voltmeter makes no difference and the E.M.F. and difference 
of potential are the same. This condition holds approximately 
for all dynamos, motors, transformers. &c. 

It appears, from the examples which have been given, that 
overhead transmission lines and the distributing circuits on 
electric railways are the only important instances in which there 
is like!y to be any difference between E.M.F. and P.D., and that 
in such circuits the difference may be large. Ш may be worth 
while to consider briefly which of these functions 18 the most 
useful, particularly in connection with the dangers and inter- 
ferences which single-phase railway circuits may give rise to ; 
these are electrostatic induction, electromagnetic induction, 
leakage into neighbouring circuits, electrolysis in underground 
pipes, and shocks to men on the line. 

With electro static induction, which depends on the voltage 
of the trolley line, we have no concern now. 


Electromagnetic induction. can only be measured as an E.M.F. 
and not as a P.D. 


Electrolysis depends on the currents flowing from the pipe to 
the earth. Such currents may flow round circuits in which there 
is no P.D.(except a volt or two at the point where the electrolysis 
18 occurring). P.D. measurements in such circuits are no guide 
tothe magnitudes of the currents, which depend on the E.M.F.s 
round the circuits. If the current is due to leakage from the 
return rail the most important factor in determining the E.M.F. 
is the P.D. between the ends of the rail, so that electrolysis may 
often be controlled by limiting the maximum P.D. between the 
ends of the rail. 


Shocks depend on the E.M.F. or P.D. between the points 
touched ; the two functions have the same value. То calculate 
this value it 18 sometimes easier to use P.D.s but in many cases 
E.M.F.s only can be used. 

Leakage into telegraph circuits depends on the P.D. between 
the earth-plates, but its amount is always modified by electro- 
magnetic induction. 

This summary shows that both functions, P.D. and E.M.F., 
areuseful. Ina direct-current railway circuit thetwo functions 
have the same value, and it is more convenient to use P.D.in 
all cases. It would lead too far to attempt to give a general 
treatment of all cases of induction, electrolysis, &с.; а few 
simple examples will be sufficient to illustrate the statements 
made above. 

Electro-magnetic Induction. — Let Fig. 12 represent the 
same circuit аз Fig. 4. E F G Н represents a telegraph 
circuit close to the trolley wire and the rail. The E.M.F. 
due to electromagnetic induction in the telegraph circuit 
will approximate to I,(X,+X,) using the same notation 

as before. (It could only reach this value if the telegraph wires 


" were concentric with the trolley wire and rail). 


Аз the їеје- 


drops till it becomes inappreciable. If the points E and Е be 
earthed, so that EF is an earth return, it will be nearly 
equivalent to moving EF away from CD and the E.M.F. in 
the circuit will be reduced nearly to I,X,. If EF is metallic 
and P and Q be earthed, some of the return current will flow 
through the earth instead of the rail,and the E.M.F. of the 
telegraph circuit will be reduced, possibly nearly to I, X,. 
Leakage Current.—It is impossible to predict what the effect 
of leakage will be, since it depends on the conductivity of the 
earth and earth plates, but maximum limits can be stated. 
If P, Q, E and F be all earthed the maximum effect cannot 
exceed what would be produced by connecting E, P and Q, F 
and insultaing both circuits. The E.M.F. in the telegraph 
circuit in this case would be I,(R, 4- X,-- X;) as in Example 3, 
p.797. Comparing this with the E.M.F. when P and Q are not 
earthed, viz., I, X,, we see that the maximum effect of leakage: 


B 


Fig. 12. 


may he said to be I,(R, + X,) which is the P.D. between P and 


Q. Ifthe conductivity of the earth is good the effect of leak- 
age will be greatly reduced. The E.M.F.s due to leakage and. 
induction may be of the same or of opposite signs, for example, 
if the metallic part GH of the telegraph circuit in this example 
were close to CD, instead of to AB, the total E.M.F. would 
be reduced to ГВ, instead of I,(R, + X,4- X,). 

Electrolysis in a pipe depends on the current flowing from the 
pipe into the earth. This depends on the E.M.F. round the 
circuit in which the current flows, and this will be the vector 
sum of the induced E.M.F. and any P.D. due to earthed rails. 
If the whole circuit in which the electrotytic current is flowing: 
be underground the electromagnetic induction will in general 
reduce the E.M.F. due to the earthings of the rails. Thus if 
a pipe lie close beside the rail, the E.M.F. will be reduced nearly: 
to I,R, though the Р.О. between the two ends is I (R,-- Xj). 
The pipes most likely to be affected are those which approach. 
the line at the two ends and are distant in the middle. The P.D. 
is the maximum value which the E.M.F. can reach in any pipe 


Fia. 13. 


which does not approach the trolley wire. The earth will in 
general act as a fairly effective shield against induced E.M.F.s. 

Shocks may be got in various ways. If the point Q of the 
rail be earthed and а man touch the rail at P, the maximum 
E.M.F. acting on him will be the P.D. between P and Q, but if 
he touch both the rails and a singal wire which is earthed at Q, 
he will experience an E. M.F. =P.D.+ E., where E is the E.M.F. 
induced in the wire ; if the wire be close to the trolley wire, the 
maximum Е.М.Е. he can experience is nearly I, (R, 4- X, 4- Xj). 
If the man close any metallic circuit he will receive a shock, 
the measure of which 1s the E.M.F. induced in that circuit. 
The P.D. between rail and earth may be reduced by frequent 
earth plates or by return feeders, but overhead circuits may 
extend over many sections, во that shocks from such wires may 
be much severer than from the rail. 


APPENDIX. : 
Voltmeter Readings.—lf a voltmeter V, (Fig. 13) be connected. 
by leads А, B to two points P and Q of an alternating-current. 
circuit. what will the reading correspond to ? 
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First, suppose that the instrument is a high-resistance am- 
meter, shielded so as not to be directly affected by the field it is 
placed in, then the deflection will depend on the current through 
the instrument and the current will be proportional to the 
E.M.F. in the whole circuit APQB (the resistance of PQ 
being as usual assumed small compared with that of the instru- 
ment). Thus the instrument measures the E.M.F. round 
APQB. This is the same as the difference of potential between 
the instrument terminals (see p. 798) but not the same as the 
E.M.F. along PQ or the difference of potential between P and Q. 
If the E.M.F. generated т А and B is known, then the E.M.F. 
along PQ can be found by subtracting the E.M.F. in А and B 
from the instrument reading. The value so found is also the 
value of the potential difference between P and Q. If A and 
B can be placed so as to have no E.M.F. generated in them, 
then the instrument reads the E.M.F. along PQ which is 
also the difference of potential between P and Q. 

A little consideration will show that an electrostatic volt- 
meter will give the same readings. 


THE MAGNETIC PROPERTIES OF IRON AT FRE- 
QUENCIES OF 200,000 PER SECOND.* 


BY E. F. W. ALEXANDERSON, 


The following experimenta! measurements were undertaken with г 
view to the possibility of determining beforehand the probable iron 
losses апа the saturation limits in high-frequency machines, end also 
tu investigate the uses of iron in the construction of transformers 
for high-frequency currents. The generator was of the same type es 
the one for a frequency of 100,000, which has been already described 
by the author.t It was intendcd specially for wireless telegraphy 
and telephony, in connection with small antennie for mcderate dis- 
tances, where the natura! frequency is higher than with high antenne. 
Some nove! points were enecuntercd in the construction of the new 
generetor. With æ frequency of 100,000, the size of the slot is almost 
as small аз it cen possibly be mede, if room is to be found for insula- 
tion capable of withstanding è working pressure of 110 volts. It was 
indecd possible to increase the number of the slots from 600 to 800, 
but beyond this there seemed nothing to be dine except to increese 
the specd. The factors of safety scemcd to allow of èn increase of 
speed, but the question of air-friction showcd it to be impossible. 
As much as 5 kw. are absorbed in overcoming air-friction, set up by 
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a disc of diameter 31 em., rotating 20,000 times а minute, end it was 
calculated that èn increase of speed would reise this to 15 kw. Юга 
frequency of 200,000, which was гп impossible figure from the point 
of view of heating. The generator wes, therefore, run at the origina! 
sp2ed—viz., 20,000 revs. per min.—one conductor was arranged in 
cech slot, but by а specie! form of design, the 800 slots preduced the 
same effect 25 1,200 poles. The voltage on no-load was 90, 

The main point of the tests wes to determine the iron losses. The 
arrengomonts included the testing coil, г battery of condensers, end г, 
variable self-induction, The ratio of cepacity to self-induction wes 
altered till the power, mezsured in volt-amperes, was à minimum, г 
constant current flowing through the testing coil. This minimum 
gives the point at which the current just begins to lag. The iron 
core is then removed, and the measurements are repeated. This 
second measurement gives the losses in all the auxiliary apparatus, 
and in the connecting wires ; the difference between the two readings 
gives 1: e loss in the iron core. The upper harmonies in the current- 

* Abstract of an article in the “ Elektrotechnische Zeitschrift," and of 
à Paper read before the American Institute of Electrical Engineers. 
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wave may produce a certein error, but this may be neutralised by 
inserting à variable condenser in series with the generator, which is 
so adjusted in each case that the meximum current flows for eny 
given excitetion of the field. In this way the higher harmonics ère 
damped out, end ап approximately sine-sheped current results. The 
condensers cen either be in parellel with the testing coil, in which cese 
the current is г, minimum when the fina! zd;ustment is mede; or 
they can be in series with the testing coil, in which case the voltage 
wou'd be zdjustcd to a minimum. This letter p'en wes adopted 
throughout. 

The connections gre shown in Fig. 1. The testing coil is in series 
with a battery of condensers, each having г capacity of 1 mfd., and 
with a variable self-induction, consisting of г thin insulated wire, 
“bout 1-5 metres long, which wes wound on or off à hollow cylinder 
of about 2 ст. diameter. Ammeters and voltmeters were of the hot- 
wire type, end the resistances uscd with the voltmeter were shown to 
be sufficiently free from self-induction to cause no appreciable error 
when uscd with a frequency of 200,000. 

The testing coil consisted of г, ring 5-1 em. in diameter, containing 
10 turns of a thin iron strip, 0-076 mm. in thickness, and 19 mm. 
broad. The loyers of the winding were separetcd from one another 
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Fic, 2.—ALTERNATING CURRENT SATURATION CURVES. 
bv thin paper. The winding consistcd of a silk-insulatcd wire 
0-16 min. in diameter, there being two wires in parellel and 20 turns 
in sories. 

There were two sets of measurements for the determination of the 
skin effect and of the iron losses. The skin effect was determined by 
noting the »ppsrent permeability of the ігоп at different frequencies 
end saturation by measuring the voltage end current at tho ends of 
the testing coil. The iron losses were determined 2$ follows: The 
generator wes run et è constant specd, and the condenser C,, wes so 
adjusted that the maximum current wes obtained for this frequency. 
The voltmeter connection was then moved elong the series of con- 


densers C,, till that point was reached, which seemed to give the 


'2* 
minimum voltage approximately. Тһе variable self-irduction was 
With this 


then adjusted till the exact minimum was reached. 
adjustment of the circuit, & continuous series of observations was 
mede with a variable field-strength in the generator, and the voltage 
and current in the circuit were ascertaincd. The testing coil was 
then short-circuited, and new adjustments were made, the voltmeter 
connection remaining unaltered. but the self-induction was altered 
until the minimum voltage was again obtained. These readings were 


F 


_800 


taken for various frequencies between 40,000 and 200,000. The 
figures obtained under experiment are given in full in the original 
Paper, tests being a'so made with frequencies of 1,740 and 60 for 
purposes of comparison. 

In discussing the results it may be said that the app»ratus worked 
well and gave accurate results. But it must be confessed that at first 
there were difficulties in getting concordant results, until it wes 
found that a great dea! depended on variations of temperature. The 
skin effect, the apparent permeability end the iron losses are all 
functions of the specitic resistance, which depends on the temperature. 
In order to keep the temperature constant, the testing core was im- 
mersed in oil. In spite of this, the heat was not conveyed away as 
quickly as could be desired. With the highest saturations and fre- 
quencies the iron hested so fast that the apparent permeability 
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might be seen to increase by 20 per cent. in half а minute when the 
circuit was closed. A number of corrections were considered. but 
were of small account. First. there was the resistance of the winding, 
end then the error intrcduccd by the current taken by the voltmeter. 
This latter appeared considerable, end amountcd to 4 per cent.. but 
was not serious when comper d with other errors which it seemed 
more importent to avoid. The methcd finally employed was to 
make the adjustments very exactly ; then to allow the coil a suffi- 
cient length of time to cool down. and ss soon as it was cool, to take 
the readings as quickly as possible. closing the circuit only for an 
instant. Fig. 2 gives the magnetisetion of the iron in the seme form 
a3 is usual with saturation curves for alternate current. & separate 
curve being given for each frequency. Fig. 3 shows the decrease of 
the apparent saturation with increasing frequency ; т other words, 
it shows the skin effect. Fig. 4 gives the magnetising current in the 
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Fic. 4.—MaAGNETISING CURRENT AT CONSTANT VOLTS PER TURN 
AND VARYING FREQUENCY. 


form most convenient for purposes of design. Each curve represents 
the constant value of the actua! voltage which is induced through 
1 sq. ст. of core-area. The curves show that in spite of the skin 
effect, the requisite magnetising current for the prcduction of a given 
voltage steadily decreases with an increase of frequency. Fig. 5 
gives the iron losses for a given frequency and variable excitation. 
Other curves are also given in the origina! Paper. 

The experiments show that the widely-expressed notion that iron 
cannot accommodate itself to very high frequencies is groundless. 
It seems that the magnetisation of iron can follow a high frequency, 
and the permeability at a frequency of 200,000 is the same as at 60. 
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It is true that the apparent permeability of the iron in the testing 

sample at the higher frequency is only one-tenth of what it is at the 

lower. But this is in complete agreement with theoretical deductions 

which allow for the skin effect, the true permeability being the same 

in the two cases. Applying the Steinmetz formula for the skin 

cflect, according to which the penetration is given by the equation 
2250194 

ОМА. mf 

we get the following as mean values of the constants for the testing 

sample—viz., permeability u — 2,250, and conductivity = 0.9 . 10°, 

Consequently the penetration at 200,000 frequency is 0-00056 ст. 
The tests show the mean permeability at low frequency to be 2,250, 
and mean apparent permeability at 200,000 pericds to be 180, from 
which the penetration can be shown to be 0-0003 cm. The difference 
between the calculated and measured values of the penetration must 
obviously be due to the fact that the coil had no closed magnetic 
circuit. 

These facts about the behaviour of iron at high frequencies are all 
the тоге interesting inasmuch as it can be shown that iron can 
actually do much useful work if uscd in the constiuction of high- 
frequency machines. It can be asserted that without the use of iron 
in the armature the construction of a generator for a frequency of 
200,000 wou'd be an impossibility. It is generally supposed that 
transformers with iron cores for high frequencies are impossible. 
On the other hand, it is known that at ordinary frequencies .the 
efficiency is increased апа the weight is diminishcd by increasing the 


frequency at which the transformer works. 
Seen) 
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A series of calculations was mede on the design of transformers, 
using as 2 basis the results of the tests already described. It might 
have been expected that it wou'd be found that there is 2 point at 
which the usefulness of iron ceases, but it turned out that the ordi- 
nary rules apply up to 200,000 periods, and probably further still. 
Table I. shows these ca!culations. E 


Table I.—Showing the Design of a 5 kw. Transformer for Different 
Frequencies, 


Frequency ..................... 60 | 1.740) 10,000' 50,000 100,000 200.000 
Size of core in centimetres... 4:65 2:51 241! 214 2-06 | 20 
Weight in kilogrammes ...... (19:5 305 27 . 19 | 17 1-5 
Volts per turn and persquare | | | | 

cm. of section of iron...... ., 001047 056 092! 108. 1:22 
Losses in iron .................. /120 156 92 56 | 54 | 5 
Ohmic losses ................... 450 70 624 44 39 35 
ЕМеепсу. иене, 90 96| 97 1981 ' 982 , 983 
Magnetising current,percent. 5 56 29 1173 ' 15 | 1-8 


— — 


In this table a series of transformers are calculatcd on purely 
theoretical considerations. Practical metters are left out of account, 
such as things relating to insulation and capacity. The same condi- 
tions apply in all cases to the iron core and the winding space, and tho 
heating is always allowcd for on the understanding that 1 sq. ст. 
of radiating surface is allowed for 0-156 watt of iron loss. Tho insu- 
lation between the iron plates is supposed to take up 50 per cent. of 
the space occupied by the iron, the current density in the copper 1з 
4.7 amperes per square mm., the copper being supposed to fill 
out one-third of the whole of the winding space. From these ca!cu- 


- lations it seems that a transformer for a frequency of 200,000 has a 
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surprisingly small weight, and a very high efficiency, while a trans- 
former for a frequency of 60, designed according to the same condi- 
tions, has a very much lower efficiency, although it weighs 12 times 
as much. Its weight wou'd have to be seriously increased in order 
to have the same efficiency. Moreover, the magnetising current for 
the higher frequency is much the smaller, amounting only to 1-3 per 
cent., a figure which would be increased by 40 per cent. if the iron 
core were removed. These figures 2re not given for the purpose of 
advocating the use of iron in high-frequency transformers, but in 
order to show that they can be constructed, and that in efficiency and 
weight they compare favourably with transformers for ordinary 
frequencies. 

The success, therefore, of the machine shows that iron can adapt 
itself to as high a frequency es 200.000, and that then the perme- 
ability of iron is probably the same 2s at lower frequencies, Further, 
the skin effect is sufficient with sheet iron 0-08 mm. thick to prevent 
a higher induction than about 1,200 per square ст. at the highest 
limit, and in spite of this, c2!culetions show thst tho use of iron in 


apparatus of this type wcu'd be beneficial. 


PHYSICAL SOCIETY. 


At the annua] general meeting held on Februa:y 9th, at the 
Imperial College of Science, Prof. H. L. Callendar, F.R.S., presi- 
dent, in the chair, the reports of the council and of the treasurer 
were read and adopted. Prof. Н. Negaoka was then unanimously 
elected an honorary Fellow, and the following officers were elected 
for the ensuing усаг: — President ; Prof. A. Schuster, Ph.D., F.R.S. 
Vice-Presidents : those who heve filled the office of President, 
together with A. Campbell, B.A., Prof. C. H. Lees, D.Sc., F.R.S., 
Prof. T. Mather, F.R.S., and A. Russell, M.A., D.Sc. Secretaries : 
W. В. Cooper, M.A.. and S. W. J. Smith, M.A., D.Sc. Foreign Secretary: 
Prof. S. P. Thompson, D.Sc., F.R.S. Treasurer: W. Duddell, F.R.5. 
Librarian: S. W. J. Smith, M.A., D.Se. Other Members of Council : 
Prof. C. G. Barkle, D.Sc., Prof. P. V. Bevan, M.A., Mejor W. А. J. 
O'Meere, C.M.G., S. Skinner, M.A., Е. E. Smith, Prof. the Hon. 
В. J. Strutt, F.R.S., W. E. Sumpner, D.Sc., ГК. Twyman, В. 5. 
Whipple and К. К. Willows, M.A., D.Sc. 

Prof. A. Schuster, Ph. D.. D.Sc., LL.D., F.R.S., then took the chair 
and delivered the Presidential Address on 


«А Critical Examination of the Possible Causes of 
Terrestrial Magnetism.” 


In forming eny theory of the cause of terrestrial magnetism, the 
first question thet arises is whether we sre to consider the near coin- 
cidence of the geographical! with the magnetic axis as accidental or 
significant. The saccular veriation ergues for the second alternative, 
end scientific opinion hes always fevoured the view that there is 2 
definite reason for the close epproech of the magnetic to the geo- 
grephical pole. 

The view that iron is responsible for the observed magnetic ficld 
hes generally been put aside, because iron loses its magnetisztion 
at temperatures lower than those which 211 are agreed must hold at 
moderate depths below the surface. But the objection raised on 
this ground disregards the possibility thet the critical temperature of 
iron may be raised by pressure. It may be shown that if thet tem- 
perature depends on molecular distance, end the retio of сотргсз- 
sibility to thermel dilatation is exsumed to be independent of 
pressure, the rate of increase of temperature with the depth is less 
then the rate of increase of the critical temperature, so that iron 
would retein its magnetic properties. Experiments on the effects 
of pressure on the critical temperature of iron heve been in progress 
during the lest four years, but heve not hitherto led to в decisive 
result. For the present we must, therefore, keep our minds open 
to the possibility that the iron contained in the earth is magnetisable. 

The alternative opinion, that electric currents circulating inside 
the earth are the cause of e'ectric currents, is next examined. Though 
this view seems to be fevoured by scientific opinion, it has to over- 
come formidable difficulties before it can be accepted. Аге the 
electric currents permanent, or ero they only surviva!s of г, former 
state of things which is dying out ? If permenent, we must account 
for the electromotive forces, and we know of no such forces which 
could act in the manner required. If theelectric currents аге sur- 
vivals, their intensity when the earth crust first formed must have 
been at least 10'? times 23 strong 2s it is now, and the difficulty of 
accounting for their original production would be correspondingly 
increased. In the opinion of the euthor, the difficulties which stand 
in the way of basing terrestrial megnetism on electric currents inside 
the earth are insurmountable. 

The question whether the rotation of the earth may be responsible 
for its magnetic field is next examined, and different possibilities are 


considered. If the rotation of г sphere independently of the chemi- 
ca! nature of the substance were to produce г megnetic field, it is 
shown by the theory of dimensions that the field at the surface of tho 
sphere would be proportions! to the angular velocity end indepen- 
dent of its size. The effect of rotating bodies set into rotetion in our 
laboratories would give, therefore, magnetic forces equa! to those of 
the e»rth with one rot»tion per day, and with angular velocities of 
the order of one per second. the effects would be so lerge thet they 
cou'd not have escaped detection. 

А second supposition, thet г neutre! molecule in its motion 
beh*ves as if it carried g ch*rge. lends to the result that if terrestrial 
m^gnetism be due to such a cause, the effects to be expected in any 
leboratory experiment thet we could propose are far too smell to Бе 
detected. But the theory is fine Пу negetived by the additions] con- ' 
ditions which must be imposed to destroy the effects of translation 
independently of rotetion. A distinction must here be made between 
possible megnetic effects of a rotstory body on 2 megnet that is at 
rest end on one the supports of which are fixed to the rote tory body. 
Returning to the effects of rotation, the possibility is considered th»t 
rotetion, instead of directly determining терасе intensity, deter- 
mined megnetic force which mey or mèy not couse megnetisstion 
according to the nature of the body. This view deserves attention, 
beezuse there is some theoretic:! foundstion for it, inesmuch as 
molecules mzy be considered to behzsve in à menner enelogous to thet 
of a gvrostatic compass. The theory would 2130 explain in 2 natural 
manner the secular variation by a precessiona! motion of а megnetic 
molecule. On the other hand, the theory would have to explein 
why the iron inside the carth becomes— by rotation—more strongly 
megnetised than the iron in our laboratories. There is, of course, 
always the possibility of some substance being subject to the effects 
of rotation in а much higher degree then iron. Such questions cen 
only be settled by experiments which ere now in progress. Other 
theories of the secular variation are considered. 

In conclusion, the question is raised whether the negetive electron 
is subject to grevitation, and if so, whether in comporing the weight 
of г negative electron with thet of the unit positive charge, we must 
consider the proportionality between gravitation and mass to hold. 
In Lorentz’ theory of gravitetion this is abandoned. It is pointed 
out how fundemente] questions have & bearing on the problem of 
errestrie} magnetism. 

A vote of thanks to Prof. Schuster for his Presidentin] Address, 
moved by Prof. Celendear гла seconded by Dr. W. №. Show, wes 


carried unanimously. 
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ELECTRICITY SUPPLY TABLES AND DATA. 


The first of the valuable series of comprehensive Tables of Statistical 
and Engineering Data relating to Électrieity Supply Undertakings of 
the United Kingdom for Lighting, Power and Traction was published 
(gratis) with the issue of “The Electrician" for January 5. This 
Supplement (Table Ш.) dealt with Electric Power Companies. 
Tables IV., V. and VI., dealing with Electric Tramway and Railway 
Undertakings of the United Kingdom, were published (gratis) with 
our issue for January 12. Table I., Electricity Undertakings with 
no Tramway Load was issued (gratis) with our issue for 
January 26; Table Ia., Electricity Undertakings taking Supply 
«in Bulk," and Table IL, Electricity Undertakings with both 
Lighting and Traction Load, were published (gratis) with our 
issue for February 2. With the issue of “The Electrician °° for 
February 9 a complete Alphabetical Index to Tables I. to VI. 
was published (gratis); and with the issue for February 16 the 
series was completed by the publication of Tables VII. and VIII, 
dealing with Electricity Supply Works, Tramways and Railways in 
the Colonies and some places abroad. 
CY 


SPECIFICATIONS. 


It will be admitted that a specification for engineering 
work is a most important document, and that it should be 
characterised by clearness and completeness, if the work to 
which it refers is to be brought to a satisfactory conclusion. 
Nevertheless, this subject has received a minimum of dis- 
cussion at the hands of engineering bodies, and, therefore, 
it is with considerable interest that we have perused a 
Paper on the subject by Mr. F. В. Seuss, read last week 
before the Manchester Local Section of the Institution of 
Electrical Engineers. Tt is perhaps an advantage that the 
author in this case is not a consulting engineer, but is in & 
position to review present practice from the point of view 
of the contractor. He handles the subject in an impartial 
way, and we think that engineers will mostly agree with the 
criticisms and suggestions that are made. 

The subject of specifications is necessarily interwoven to à 
considerable extent with that of standards, and there is no 
question that specifications would be more uniform in their 
requirements if standard plant had assumed as recognised & 
position in this as in other countries. Unfortunately, such 
is not the case. Although efforts have been made by some 
institutions to limit to certain standard fines the plant 
that is manufactured, this policy has not been supported 4s 
whole-heartedly as it might have been. In this respect, we 
think that manufacturers are largely to blame, and we hope 
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that а more satisfactory state of affairs will be brought 
about bv the British Eectrical and Allied Manufacturers' 
Association, now that thev have secured a new lease of life. 
Mr. SELLS makes a good proposal when he suggests that 
consulting engineers should keep in close touch with manu- 
facturers, not to the extent of being attached to a manufac- 
turing organisation, as appears to be often the case m 
America and Germany, but so that the consultant may be 
well acquainted with the developments of manufacturers. 
We do not doubt that manufacturers will welcome a policy 
of this kind. To a large extent the consulting engineer 13 
necessarily conservative in what he specifies, for it is a poor 
consolation to himif the plant that he specifies is theoretically 
very up-to-date but, as the result of subsequent working, 
fails to justify this claim in practice. For the consultant 


and client alike it is most essential that the plant installed 


should give satisfaction, and therefore the risk is not often 
taken of putting in untried plant. On the other hand, the 
consultant is only too readv to specify new plant if he is 
thoroughly satisfied that it is good. 

Mr. SELLs makes two complaints, one of which is in 
reference to the excessive detail sometimes found in speci- 


There is no question, in our mind, that excessive 


fications. 
In the early 


detail is not only unnecessary but mjurious. 
days of the industry № may verv well have been necessary 
for the consulting engineer to specify how a dvnamo was 
to be made; but т these days по such neccsssitv exists. И 
is not only a waste of time, but probably leads to waste of 


money also to give a specification of such plant as dvnamos, 


engines and boilers. No consulting engineer can hope to 


have the same experience in every branch of engineering as 
the manufacturer, and he should be prepared to accept the 
plant offered by responsible manufacturers, subject to cer- 
tain definite tests. Moreover, the less detail there is given 
in this respect the more open is it for each tenderer to sug: 
gest plant which may be exceedingly satisfactory for the 
purpose, and which should be defined by the maker's 
specification. 

The other complaint js to tlie effect that specifications 
often contain clauses reflecting upon the commercial honesty 
of contractors, and Mr. SELLs suggests that such clauses 
should disappear. With this idea we are not in agreement. 
There is no doubt, of course, that there are plenty of leading 
contractors who would see work carried out on the best 
lines, but, unfortunately, there are also contractors who are 
not actuated by such high ideals. It appears to us that con- 
tractors in the first rank are not likely to take any offence at 
clauses which will not trouble them; and so long as such 
stipulations may be necessary they should be retained. 
Unfortunately, the millennium of commercial honesty has 
not vet arrived, and it is therefore better to accept the situa- 
tion as it is. 

We agree with Мг. SELLS that specifications are fre- 
quently not drawa up along such standard lines as they 
might be, and we think that very useful work would be 
done by the new Association of Consulting Engineers if they 
would consider the form that specifications should take. 


We do not suggest that any very hard-and-fast rules should 
be laid down, as each engineer should be free to follow the 


Gas Engines. 


defects.” 


four-stroke and two s!rok 
different arrangements of multi-eylinder eneines on the turning 


effort 1з shown bv the usual diagrams. 
of several standaid types are illustrated and discussed. The 


of the gas and exhaust passages and connections. 
short chapter on the water cooling of different. parts of an 
engine, but the method of connecting up the main return pipe 
in the ordinary thermo syphon system cannot surely have been 
considered, as it 18 quite incorrect and impracticable. 


course he considers best. ' But 1 would nevertheless be an 
advantage if the Committee of the Association would draw 
up a basis which, in their opinion, should be followed as far 


аз practicable, without, at the same time, binding the 


members to adopt it. 


REVIEWS. 


(Copies of the undermentioned works сап be had from Td ELECTRICIAN Offle:s, post 
free, оп receipt of published price, adding 3d, for books published under 23, Add 


10 per cent. for abroad or for 1огеви books ) 
— > —- 
Ву W.J. Манѕнатл, and Capt. Н. Калга, Sankey, К.Е. 
(London, 1911: Constable & Co., Pp. xvi. + 278. 63. net. 
Quoting from the preface: © This book was written with the 
purpose of being useful to those who, being either purchasers 


or users of gas engines, wish to know the principles underlying 
the design and construction, the methods of diagnosing defects 


when they occur апа the steps to he taken to remedy such 
In this endeavour, which the authors have steadily 
kept in view, they have produced а useful volume, well put 


together and written in a lucid and very readable manner. 


There are no mathematics, these being correctly left for the 


numerous technical works on the subject: and to the history of 
the gas engine there are onlv such references as are necessary 
for the purpose of comparison with certain features 1n modern 
design. The gas engine is considered purely as ап existing 
machine ready fer work. | 


In the first of a series of ten chapters theoretical principles are 


discussed, and thermal efficiency, heat balance sheets апа the 
various gases used. Юг power purposes are dealt with. 


The 


ke cyeles follow, and the effect of 


Valves and valve gears 


indicator diagram 18 used for its true purpose, not as a power 
measurer but for checking the adjustment of the enome and 


obtaining information as to valve and ignition settings, com- 


pression of the working charge and the sufficiency or otherwise 
There 15 a 


Various systems of ignition, from flame to high-tension 


electric, are next described, followed by chapters cn the running 
of gas «ngines and the troubles peculiar to this type of internal 
combustion engine, the erection and arrangement of an instal- 


lation, silencing apparatus, testing. governing and a final short 


chapter on gas and gas producers. 


The illustrations of details throughout the book are clear, 
but only а few complete engines of the horizontal type 
appear in Из pages, these being no doubt the makes with which 
the authors are most familiar. Several engines, at least equally 
well known, are not deseribed. 

The vertical engine also is practically passed over, and is 
illustrated only by one diagrammatic section of an earlv and 
discarded type, which doubtless accounts for the remark that 
this type of engine is not as readily overhauled as the hori- 
zontal, acriticism which does not ho'd good for present practice. 
The vertical tandem engine, again, has been omitted altegether, 
though it occupies quite an important place in this type of 
prime mover, end th» book would have been mcre representa- 
tive if both types had been given their proper place in it. 

As a further point for criticism we might menticn the some- 
what novel reason given for the adoption of the overhung 
evlinder in the smaller horizontal engine, viz., that it gives free 
access to the valves. Even if this were so, it would be dearly 
Боце ht on account of the inherent weakness of the engine bed, 
as is clearly shown by the typical illustration given, but the 
gradual and, to-day, somewhat rapid disappearance of this 
type of engine bed in favour of the extended base and sup- 
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ported cylinder is proof that sufficient access can be obtained 
in the much move efficient design which is taking its place. 


| ‘ho-vtort final chapter which deals with gas and gas pro- 
uction is quite in place in a book of this kind, but cannot 


give more than a cursory view of what forms really a separate 
section of this subject, and one which we hope to see dealt with 
in another volume of this interesting series. 

With the few exceptions mentioned, the book is worthy of 
the place it is intended to occupy. The information it contains 
15 sound and of value to any gas-power user. W. M. 
Arc Lamps and Accessory Apparatus. By J. H. Jouwsow. (Lon- 

don, 1911: Constable & Со.) Pp. 132. le. 6d. net. 

This small book, which forms one of the series of “ Installa- 
tion Manuals," is intended for electrical contractors, wiremen, 
and engineers in general, and it can certainly be commended 
to their notice. 

Although the use of mathematics has been purposely avoided 
(we wonder how long this will remain a recommendation for 
any technical book) the subject is dealt with very comprehen- 
sively, the book enabling a good general knowledge to be 
obtained of the methods and apparatus used in arc lighting. 

The ten chapters deal respectively with general principles of 
illumination, open type arc lamps, enclosed are lamps, carbon 
flame lamps, transforming apparatus, steadving and protective 
apparatus, methods of suspension and switchgear, lamp adjust- 
ments and faults, applications of arc lamps, and metallic flame 
ares. The author's notes оп lamp adjustments and faults 
should prove particularly useful to those having to maintain 
arc lamps; whilst the various lamps described are typical of 
the classes еу represent. In this connection, the most recent 
types of flame lamps are included. 

As indicating the comprehensive character of this small 
volume, it may be mentioned that Chapter LX., on the applica- 
tion of are lamps, deals with their application to public hghting 
(discussing the height of lamps, distance apart, &c.), the light- 
ing of factory yards, cotton mills, workshops, foundries, shop 
lighting, drawing offices and bioscopes, also the Home Office 
and Fire Office Rules. As, however, the above are discussed in 
8 pages, it is, of course, only possible to touch on the main 
problems. 

We think that the author has made a mistake in Fig. 1, 
which is supposed to represent the polar curve of candle-power 
of a direct-current arc. The curve shows a maximum candle- 
power at about 30 deg. below the horizontal, whereas the usual 
angle is nearer 45 deg.; whilst the shape of the curve seems 
more to resemble that of an enclosed arc, Again, the candle- 
power given by the author appears to be rather high in the case 
of the d.c. open {уре arc lamps, the 10 ampere size being stated 
to give 1.500 m.h.c.p. 

From a literary point of view, а blemish is the superabundance 
of split infinitives, whilst the punctuation is at times at fault. 
We may also draw the attention of the publishers to ** induction 
loads" on page 86, which should, of course, be “inductive 
loads." | 
Whittakers Arithmetic of Electrical Engineering. 2nd Edition. 

(London; Whittaker & Co.) Pp. vi. +166. ls, net. 


А Course of Elementary Workshop Arithmetic. By Henny А. 
Darune, (London, 1911: Blackie & Son.) Pp. 172. Is. 6d. 


The first of these books, after a preliminary chapter on units 
of length and mass, dea!s arithmetically with resistance, Ohm’s 
law, power arrangement of cells, heating effects, electro-chemis- 
try, condensers, transmission, magnetic quantities, electro- 
magnetism and generators and motors. It has been prepared 
to cope with the arithmetical portion of the City and Guilds of 
London Institute Examinations in Electric Lighting and Power 
Transmission and Telegraphy and Telephony. Since it has 
reached a second edition we do not doubt it fills a want for the 
weaker student. 

The second of these works is simply an ordinary school 
arithmetic in which the numerical examples are taken from 
practical workshop life. The only other point of novelty is the 
extraordinary diversity of type used, a very fat form being 
employed for all numerical figures. This gives a distinctly ugly 
look to the pages and makes them very distressing to read. 


A SUMMARY OF THE THEORY OF THE PRODUCTION 
OF ELECTRIC OSCILLATIONS.* 


BY AAGE S. M. SORENSEN. 


The production of electrical oscillations, and their «pplicztion to 
radio-telegraphy is to any one interested in clectrica! science a very 
fascinating subject. Оп the other hand, the literature available is 
either of a semi-popular kind or it is of а more detailed and exten- 
sive nature than is wanted by any except those engaged in the pro- 
fession. It is therefore the object of this Paper to give a short 
abstract of the main principles of arc and spark oscilletors, which, 
without going too far into detail, shou'd yet present the subject 
with. it is hoped. a reasonable degree of continuity. This object 
leaves little or no scope for the expression of original views, thc Peper 
being restricted to an abridgment of the existing literature; but it 
is the author's belief that the subject is in itself of sufficient interest 
to justify the appearance of this Paper. 

The Single Circuit. —М a condenser of cap2city C be discharged 
through a circuit with self-inductance L end resistance В, the rela- 
tion between the charge Q and the time f will be— 

CQ IQ, Q 
кү ш | е=0. кеша uq) 
Integration gives 
Q= A cH! + Ae”, 


where p and т are the roots in the equation— 
1х2 Ве D: 0. 

If р and q are real the discharge is unidirectional; if p and д are 

imaginary the solution shows that the discharge is oscillatory with 

the approximate solution T 22r LC, which is th»? Thomson- 

Kirchhoff formula. 

It can be shown analytically that tho amplitudes of the oscillations 
decrease with the time, the ratio between the amplitudes of two 
consecutive periods being a constant quantity and the natural 
logarithm of this ratio, é=R‘2NL, is called the logarithmic decre- 
ment. И the ratio were taken at consecutive half-periods the ratio 
of the amplitudes would still be constant, but negative, end the 
natural logarithm would consequently be imaginary, unless the sign 
be disregarded in the definition of the decrement. Some authors 
reckon the damping decrement on th? basis of the h»lf-period; but 
it will be seen below that it is possible to generate oscillations in 
which two consecutive half-periods show a considerable difference, 
whilst all complete periods are exactly alike. In this case th? use 
of half- end full-period decrements would be confusing. А train of 
such oscillations would in respect to the full periods be undamped, 
whilst the single oscillations by comparing half periods would show 
an. at times even considerable, amount of demping. The effect on 
the single oscillation is. in both cases, that the wave-form differs 
from the pure sine-shapo, but it will be more consistent to distinguish 
between damping. in relation to a wave-train, and distortion of the 
wave-form. in relation to the single oscillation. The practical side 
of the question supports this distinction. The selectivity of a wave- 
train will, of course, depend on the damping of the train; the less 
the damping the more can the resonance be utilised ; and a train of 
continuous, uniform oscillations will naturally prove quite undamped 
in this respect, so long as the wave is not abnormally distorted. 

The case of two coupled circuits is of interest, and as a further 
simplification it will be assumed that their resistances are negligible 
and that the coupling is that due to their mutual inductance only, 
for which M,.,-. M. ,,— M; further, the two circuits are tuned to the 
same periodicity, that is, L,C; = L,C;, and the degree of coupling, 
defined as &:—M?L,L,, is introduced. The period is then— 

T-T,V1tK, 
where— 

T ors Ly, uc жоё че cmi o2) 
or the wave-length— 


thus showing the presence of the different waves. 

When the damping is taken into eccount the calculations get 
somewhat more complicated, the result being that the two waves 
hive different decrements. In applying the above formule it must 
he remembered that they have been deduced for the ideal circuit, 
in which all the inductance is in the coil and all the capacity in the 
condenser: this is, cf course, not the case in а practical circuit. In 
the case of direct coupling it may also be necessary to take the 
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. * Abstract of a Paper read before the Newcastle Section of the 
Institution of Electrical Engineers. 
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respective resistances into account besides the mutual inductance 
and mutual coefficient of potential. 

Another factor which will need further discussion is the damping. 
It was shown above that the dimping was measured by the log. 
decrement, as given above; the amplitude curve would be an 
exponential curve. In a practical circuit there аге, however, several 
other losses which have the effect of decreasing the amplitude, 
besides the loss due to the resistance dissipating energy аз Joulean 
heat. The other causes аге: Dielectric hysteresis, brush discharge, 
radiation and (in circuits with a spark-gap) the spark. The с m- 
bined effect does not actually result in a constant decrement (for all 
periods), but for practical purposes it is found more convenient to 
reckon with an average decrement which is assumed to be constant. 
The equiva'ent resistance is thon the resistance corresponding to the 
average decrement, and the decrement is generally found by measur- 
ing the equivalent resistance (Bjerknes method). 

The amplitude curve, due to a spark in an otherwise undamped 
circuit (and with no “ ohmic ”’ resistance in the spark), would be a 
straight line, i.e., not the ratio of, but the difference between con- 
secutive amplitudes would be constant—in other words, the spark 
resistance is a function of the current. With an arc the case is 
exactly the same, and it therefore follows that R in equation (1). 
when applied to an oscillator, should be itself a function of dQ dt, 
and in this case the integration could not be completed as above. 

For the d'scussion of the problem of the cscillation-generating 
circuit it then becomes of importance to know this relation, В, /(), 
or better instead the function-— 


КЛЕО ....... И) 


the relation between the difference of potentiel at the electrodes 
and the current in the discharg.r, which relation is celled the charac- 
teristic. l'or ал ordinary conductor possessing only chimic resistance 
the characteristic is a straight line rising from the origin (tan a= В). 
The characteristic of a dircet-current are is a curve approximating 
toa hyperbola. The highest point is the breakdown voltage for th> 
gap; from here it falls rapidly with a small increase in the current. 
This part of the characteristic is in all cases very steep, the starting 
potential being several thousand volts. whilst at about 2 amperes the 
potential is commonly of the order of only 50 volts; for medium 
currents ‘between 2 ard 10 amperes), the stcepness depends on the 
nature of the electrodes and the gas, and for currents of the order of 
over 10 amperes the chiracteristic is practic.’ y a horizontal straight 
line. In the cese of an alternating are or a direct-current are with 
superimposed alternations the characteristic is of quite a ditlerent 
shipe. and is called the dynemic characteri-tic. 

It will readily be urderstocd that when the current in the are is 
first increased. to а certain value and then decreased the electrodes 
will not have time to get cooled or the gas in the gap to be de-ionised 
sufficiently for the conditions in the ere to b» the s:me, when the 
current is passing through the sime values during the decreise as 
they were during the increase, and consequently the characteristic 
will form some kind of a closed curve. This phenomenon bears so 
great а resemb'ance to the behaviour of magnetic hystere:is, that 
it is termed *'arc-hysteresis." The dynamic charactoristies (and 
also the currcnt and voltage curves) can be experimentally exemined 
by the Braun tube, and a Paper contsining numerous such curves 
{ст the oscillatory are has been published by Blondel,* whilst the 
theoretical treetment of the subject has been given by H. Bərk- 
hausen.t In the cscillatory ere the presence of both direct and 
alternating-current accounts for three different esses which have to 
be considered, to each of which corresponds a different typo of 
oscillation. | | 

The first type of oscillations occur when the amplitude of the 
oscillations is smaller than the direct current. The dynamic charac- 
teristic is of the closed (elliptical) type. and the current curve nearly 
а pure sine-wave. With increasing frequency the arc-hysteresis will 
inerease.the phssoe-differenee between potential and current, and 
therefore the output decreases. This case is represented by the 
Duddell singing arc, and, gs is known, this generator cannot produce 
any appreciable amount of energy for tho frequencies used in radio- 
telegraphy. In order to obtain oscillations of this kind with an arc 
connected to an oscillatory circuit, it can be shown that the corre- 
sponding part of the static chiractcristic of the said are must be a 
falling one—that is to say, dE di must be negative and less thin the 
resistance of the direct-current circuit. 

The second type of oscillations, which correspond to an oscillation 
amplitude greater than the direct eurrent, show а very different 
procedure. The current in the аге must be the sum of the direct 
current and the alternating current, and consequently at a certain 


moment becomes zero, $.е., the arc is extinguished, and the potential 
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* I Eclairage Electrique, Vol. 44, p. 41, 1905. 
T Das Problem der Schwingungserzeugung, В. Hirzel, Leipzig, 1907. 


difference at the electrodes falls from the value belonging to the 
burning arc to that of the condenser, which will then charge up 
under constant current (the direct current) and the putontial will 
accordingly rise along a straight line. At the moment this potentia 
reaches a sufficiently high value to bridge the arc-gap, the are 18 
re-lighted and the arc potential immediately falls to that corre- 
sponding to the are when burning. When tho arc is re-lighted the 
condenser discharges through the burning arc until this aga‘n causes 
the arc to be extinguished, and so on. 

An oscillation thus consists of two different intervals ; in the first 
the current ££, и. is composed of the direct current Г, and the 
oscillatory current i, the period of which is Ту 2 ./LC; but as 
this interval can only last. between a half and a full swing. its 
duration must be such that т /LC<T, «2x» ,/LC. Inthe second in- 
terval the current is ФИА, or i= — i charging the condenser С 
to the potential E, at which the are re-lights; the duration therefore 
T,=: КС. and the period of the complete oscillation is T T, +T.. 
The second interval is independent of the frequency of the condenser 
circuit ; it may. in fact, reach values several times greater than the 
first interval. In such a case the condenser circuit frequency is not 
very pronounced, whilst there is plenty of scope for harmonics. 
Such conditions prevail when the oscillation amplitude is great and 
the direct current small. When there is onlv а small difference 
between £, and à, the oscillations will be nearly sine-shaped. and 
will allow of resonance being utilised to a great extent. On the 
other hind, to obtain an appreciable amount of energy the value of 
E must be as great as possible. but this means a long second interval; 
the longer it is the cooler will the electrodes get. and the more the 
ionised gas is carried awey from the are-gap, the higher will be the 
potential required to break it down, and the greater the charge E С 
of the condenser. Now, another way of obtaining this result would 
be to make i, large; but the gap must then be prevented from 
breaking down before the desired high potential is attained. which 
must now take place in only a small fraction of the complete period, 
and for this purpose the following means are adopted: Cooling of 
the electrodes; blowing away the ionised gas by a magnetic field; 
burning the arc in a gas with a great velocity of diffusion (hydro- 
gcn): and letting the electrodes revolve so that the arc re-lights on 
a cool place. An oscillation generator of this type is the Poulsen 
arc, with which powerful oscillations can be generated. 

It has been shown thit with the second. type of cscillations the 
ace potential falls to that of the condenser at the instant the are is 
extinguished, and the condenser then becomes recharged; but if at 
this moment the condenser potential is suflicient to break down the 
gap, the are will re-light in the opposite direction—in other words, 
the condenser disch»rge will be continued ; and this may go cn for 
several oscillations, until the are finally dies out : then a second 
interval, as in the case of cscillations of the second type sets in, the 
cond^nser charges up, and the process is repeated. During the con- 
den:er discharge, however, no energy is supplied to the condenser, 
so that a short train of strongly dimped oscillations is generated in 
each period. Tho oscillation frequency is thst of the condenser ceir- 
cuit, but by regulation of the second interval, the train frequency 
ean be adjusted to produce a musical note. A special case cf the 
third type of oscillations with a very long second interval is nothing 
but the ordinary oscillatory spark discharge. 

Before concluding, an interesting little physical experiment, by 
E. О`Соппег,* may be mentioned, which in some way confirms the 
above theorics of the oscillating a'c, independent'y of all electrical 
meisu-ements, The spectrum of an arc in coal gas or hydrogen 
was compared, first when th? are was not connected, and secondly, 
connected to an oscillatory circuit of frequency 277,000 periods per 
second. In the first case the lines from the copper electrcde pre- 
dominated, while in th» second ease the lines or bands from the 
atmosphere were predominant. 


Telephony in New York.—<Accordiny to the “ Electrical 
Review and Western Electrician," during the year 1911 the 
New York Telephone Company handled, approximatelv, 
985,000,000 originating calls, of which about 470,000,000 were 
* trunked ” to a second exchange. These figures represent an 
increase of about 9:5 per cent. over those of last year. On 
January 1, 1912, there were more than 795.000 subscribers' 
stations, an increase of upwards of 81,000 during the past year, 
and the estimated increase for the present year is no less than 
92.000 stations. The gross expenditure for plant and central 
office equipment was about £2,500,000. The total expenditure 
on switchboards alone during 1911 amounted to about £400,000. 


* Physikalische Zeitschrift, Vol. XII. p, 196, 1911. 
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THE SUPPLY AND TRANSMISSION OF POWER IN SELF- 
CONTAINED KOAD VEHICLES AND LOCOMOTIVES.* 


PU BY J. C. MACFARLANE AND H. BURGE. 


Summary.—This Paper is divided into three secticns. In the first the 
authors show that it is feasible to design an electric omnibus to carry а 
sufficient number of passengers to be remunerative, and to be within the 
weight specified by the police authorities. In this connection they de- 
scribe a battery-propelled omnibus. In the second section petrol-electric 
vehicles are discussed, whilst in the last section a suggestion is made for 
dealing with the suburban and branch line traffic of existing railway 
systems. 


— 


ELECTRIC VEHICLES. 


At the present time the popular meens of driving heavy commer- 
ciel vehicles in this country is by the petrol engine, and this is fairly 
satisfactory where long non-stop runs have to be mede through level 
country. ‘The intlexibilitv of the petrol engine, however, mzkes it 
difficult to design heavy vehicles to withstend the continual starting 
and stopping that is necessary in city treffic, whilst other disadvan- 
tages of the petrol engine for this service grise out of the multiplicity 
of parts, èll По Не to get out of order, due to shock, vibration end the 
continual verietion in engine speed. It is well known that es regards 
the petrol omnibus in London, especially if badly driven, the trans- 
mission gear is the most expensive item in the upkeep ; and even the 
body, chassis, wheel and tyre upkeep must be high, due to the fact 
that the braking is often very uneven ; &во the chenging of the gears 
introduces inertia strains. 

The authors have no doubt thet the remedy lics in edopting 
secondary batteries «s a source of power for heavy vehicles of all kinds 
for city traftic, more especially if complete regeneretive control is 
adopted end the hetteries are meinteined by the makers. The 
reasons for this are fully deelt with in the Peper, but are briefly as 
follows, e» nd are applicable to епу electricelly driven vehicle : (1) The 
absence of shock and vibration greatly reducing the wear and tear. 
(2) The reduction of retes following on the supply of current for 
battery charging from municips! stetions. (3) From the owners 
point of view there are meny edventeges, some of which are : Lower 
cost of insurance end freedom from insurance limitations; instant 
readiness of vehicle and less deprecietion, resulting in less time in the 
repzir shop, so that 2 larger percentege of vehicles аге kept running. 
This involves г reduction in ce.pite!, rates, rent end taxes, insurence, 
supervision end establishment charges. In the e232 of omnibuses, due 
to better lighting end other public edventeges, the tskings are bound 
to be considerably eugmented, end further additions to revenue 
might be obteined from novel forms of advertisement and electric 
signs on the vehicles. 

In the negr future also it is almost certain that legislation will 
favour electric treetion for city work. Central station authorities 
should be highly interested. in this matter when itis pointed out that 
practically no capite! expenditure is required or edditions to the 
working expenses, and that the energv can һе delivered off the 
"peak." It will be seen thet even if the supply is cheap, the income 
to he derived by stetions will be nearly ell profit. Teking energy 
at dd. per unit, 1.500 electric “buses running in è city, each con- 
suming l unit per mile, end meking 30,000 'bus-miles per yeer, 
would provide en income for the power stetion of £100.000 per 
annum, èpèrt from the additions to the lighting 1024 that would 
naturelly oceruc. Surely this is well worth fighting for, seeing thet 
it is obteined with precties lly no outley. 

The conditions being so fe.voureble to electric ‘buses, there must be 
reasons why these heve not made headway. Опе of these is unques- 
tionably thet of weight, ёз leid down in the police regulations. A 
more importent reason, however, wes the unsetisfectory working of 
the battery itself, which now appears to be preventible with proper 
сэге es exemplified by the fect thet there are some 10.000 electric 
vehicles of 211 kinds constructed ennu^ly in Americ^. It hes been 
recognised, however, thet the battery is the weskost link in the chain 
of the electric»!ly driven vehicle, and one of the objecta of this Paper 
is to describe » system which to a grest extent removes the weak- 
nesses of the battery and considerably strengthens the position of the 
battery vehicle from other points of view. 

New System eliminating Battery Difficulties.—Apart from minor 
elterations in the battery itself, most of the improvement hes been 
obt^ined by raising the vehic'c efficiency with a consequent rednetion 
in the size of the battery fora given mileage. Resulting from this, the 
initis! and upkeep costs ere reduced in almost direct proportion to 
the reduction in the size of the battery, but, more important still, 
the ratio of the live to the dead load has been increzsed almost as the 


' * Abstract of a Paper read last night before the Institution of Electrical 
Engineers. 
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square of the reduction in battery weight. Some of the methods that 
the authors have adopted to bring about this result comprise: (а) 
Braking entirely by regeneration, the battery absorbing the energy 
returned. (5) A controller in the shape of a very efficient rotary 
transformer or cutomatic electric valve (only transforming half the 
power supplied to the wheel motors) which automatically limits the 
current that can be drawn from or returned to the battery, displacing 
the usue] series-parallel type of controller. (с) A motor with special 
shunt field windings, heving г, torque speed characteristic similar to а 
series motor. 

The scheme аз 2pplied to the driving of heavy electric vehicles is 
shown т Fig. 1. The automatic electric valve AB, used as a con- 
troller, possesses the further property of acting es a power-limiting 
device between the battery and the motor. The ection of this 
mechine under full-speed conditions is es follows : The upper half A 
of the armature acts eg a motor, 2nd is coupled directly across the 
battery. The lower half of the machine marked В ects 2s a gene- 
rator end is coupled in series with the driving motor С, so that the 
latter is receiving across its terminels twice the battery voltage. 
The motor C is providcd with two shunt fie'd windings, one of 
which, D, is connected ecross the battery, providing a constant 
excitation, and the other, E, &cross the termina!s of B. The wind- 
ing E is 2rranged so 23 to assist the winding D during the eccelera- 
tion pericd, end to oppose D when running at full speed. The part 
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В of the electric valve is provided with a variable and reversible 
excitation by the winding F and controlled by the regulator G. 
When the regulator arm is over to the right. sev, B adds its voltage 
to thet of the battery, but when the regulator arm is to the left this 
voltage is subtracted from thet of the bettery. With the regulator 
arm in the mid-position B is not схей‹4. An edditione! winding, 
H, is also provided on the field of B in series with the driving motor 
C which opposes the winding К when B is ecting as ә generator 
dslivering power to C. 

The adventeges of this errengement are оз follows: During the 
pericd of negetive eecelerotion, when the motor is returning energy, 
the fie'd of the motor is strengthened so that the electrical braking 
tendency is largely іпсгегзед. упогогз when th» motor is being accele- 
retcd and is rotating repidiy its field strength is diminished so that 
ecceloretion is feciliteted. The design of the motor is such that due 
to the ection of the fie'd winding E the torque produced is nearly 
proportional to the squ»re of the current passing through the motor 
armature. Thus, when sterting or hill-climbing, with the controller 
“full on," the torque is four times thet on the level, with only 23 
times the norma! current in the ermeture.* Moreover, by means of 
the series winding on B the current to the motor] C is always kept 
within sefe limits when it is driving es well as when it is braking. 

Tho entire control is carried out by means of a foot-peda! and а 
single reversing lever, which is also employed tostart up the machine 


— 


The CR losses throughout are therefore kept low, resulting in a hig 
efficiency even at low speeds. Besides reducing the losses, this arrange- 
ment is valuable because the electric valve can be made smaller. 
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AB. The pede! controls the reversing field regulator G, and when 
in the “ой” position the arm is over to the extreme left, and if 
allowed to come quickly to this position & very powerful braking 
effect is produced, which continues even efter the vehicle hes been 
brought to rest. The latter effect is obtained by arranging the 
resistence of the regulator G, so thet B gives a back E.M.F. slightly 
in excess of the voltage of the battery, producing a negative current 
of no power through the crmature of the driving motor, and giving 2 
torque in the backward direction. This torque is 2rranged to be of 
guch a magnitude that it holds the vehicle on à comparatively steep 
downward gradient, and yet hes not sufficient power to cause the 
vehicle to start beckwards on the level. If, however, the vchicle is 
facing uphill with the controller in the “ off " position it is necessary, 
in order to prevent the vehicle from moving backwards, to depress the 
controller ped?! slightly and give the driving motor a positive torque, 
tending to drive the vehicle uphill. This torque cen be erranged to 
keep the vehicle stationery on the hill, thereby dispensing with the 
use of any mechenica! brakes. 

It will be reedily seen that г, vehicle equipped with such а system 
hes the edventege thet the speed is adjusted automatically to the 
gradient of the roed. In fact, the speed is & definite function of the 
torque required to drive the vehicle. The above statement applies to 
all positions of the controller pedal. Fig. 2 shows the electrice! 
charecteristics of the system for maximum power position of the con- 
troller #3 г, function of the vehicle speed. 

Due to economical acceleration, regenerztion, high torque рег 
ampere, t nd other causes, it is possible to obtain а higher efficiency, 
and therefore reduced bettery weight and size (t.e., about half the 
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Fio. 2.—ВАТТЕВҮ VEHICLE CHARACTERISTICS. CONTROLLER Ркрлг 
“FuLL ом.” 


energy consumption and weight for the same number of passengers 
and mileege as on previous battery omnibuses). Further, as the 
voltage of the battery is only half that of the motor, the number of 
cells cen be reduced without additions to the weight of other parts. 
This admits of a further reduction in the weight, due to fewer czses, 
connections, less liquid, &c. Also, аз the discharge rate of the bettery 
is limited, the capacity is greater under working conditions— i.e., 
the empere-hour efficiency is high. Further, it is obviously not 
nccessory to use two motors ог a double commutator driving motor 
to obtain economical specd control; therefore a further increase 
in the efficiency of the system is, obtained. Thus the energy, 
initial and upkeep costs сте reduced, and the ratio of live to deed loed 
I8 very much increescd. 

Tne control is very simp'e, the whole operetion being effected 
with one foot-p:d:!. It ів fool-proof, and any prearranged maxi- 
mum bettery currents are obtained for definite vehicle speeds. The 
ceceleration or retardetion is proportional to the rate of forcing 
down or reising the pedal, and thesc have been arranged as a maxi- 


mum to get up speed from standstill in about 14 to 2 'bus-lengths, 


end to brake to г stendstill from full speed in the same distance. 

_ One breke can be dispensed with if police regulations permit, and 
it is not even necessary to use any mechanica! brake when driving in 
the ordinary course. ‘The system of braking reduces the tendency to 
skid On greasy roads, and es the controller always returns to the 
braking position, this action brings the vehicle to а standstill if any- 
thing happens to the driver, ` m 


Ап omnibus constructed at Chelmsford and equipped with the 
system outlined above is now running in London, and conforms in ali 
points with the Metropolitan Police Regulations, ond when loaded it 
hes a totel weight of not more than 6 tons, made up as follows :— 


Cwt. qr. 

Battery, including acid, connections, &c. .................. 19 0 
Battery case, complete ...... „нии eene nnne 2 0 
Electrical equipment. complete ................ eee 7 0 
Body qe ————— Á———HÁ—: 19. 3 
(d. M 4 3 
ОЕ Mec А —— 5 1 
Bach И оао Е 4 2 
Front axle. o ecards decus eae pe ГЛ NU ] 
Steering gear, complete ............. Lecce UNS ] 1 
Chassis complete... cec er recor eee Sane er avec Кыз 7 1 
T wo sets of mechanical brakes .............. eene ] 23 
Total dead weight ................... eere 13 5 

Total live weight, 34 passengers, driver and conductor, 
at TO stone оао 45 0 
Grand AOU о оен еа ао lis 2 


It is fitted with г 28-cell battery having è capacity of 500 ampere- 
hours оп г 5-hour discherge rete. The bettery is mounted in front 
in the position usuelly occupicd by the petrol engine, therefore no 
swinging bolts or clamps ere required for its support. Further, in 
this position it is much freer from dust end dirt, end it is more cesily 
inspected end rep»sircd. In the previous omnibuses running in 
London the battery wes suspended from under the frame and liable to 
get very dirty, end if any of the connectors’ on the cells under the 
chassis gave out in the middle of a journey it was almost impossible 
to carry out repairs on the spot. 

The dimensions of the battery over cells when packed closely are 


49 in. by 31 in. by 16} in., making it of 2 convenient size for placing 
in front of the omnibus in the position usually occupied by the petrol 


engine. 
Energy Consumption.—A loeded omnibus (6-ton weight) was run 


from Chelmsford 2 distance of 6 miles out end 6 miles home. The 
emperc-hours per mile worked out zt just under 10, and the cnergy 


consumption ss 88 watt-hours per ton-mile. The average horse- 
power required to drive the vehicle et а speed of 121 miles per hour 
wes just under 83 n.r. It will therefore be seen that аз the battery 
hes an averege capacity of 500 empere-hours the tote! renge of the 
vehicle is 50 miles. 

Com parative Cost of Running Electric and Petrol Omnibuses in 
London.—The following items in the cost of running tre common to 
both types, 2!though not necessarily equal in each type—t.e., tyre 
maintenance, divers, conductors, body upkcep, traffic expenses, 
washing, rent, rates, water, gas and lighting, depreciation, taxes, 
supervision and establishment cherges. Other items that are widely 
different in cost are as follows :— 


Electric vehicle Petrol vehicle 
(pence per (pence per 


} 
| "bus-mile). ^; "bus-mile). 
Battery maintenance........... eese | 2-00 | T 
Power or petrol............. eee eene | 0-50 | 1:25 
Chassis maintenance ............ ер ен | 0-10 1-00 
Lubricating oil and paraffin ................ | 0-01 | 0-22 
Vehicle lighting. 1... ecrit rn pes | 0-10 
Insurance (not including third party risk) . 0-10 | 0-20 
Washing and preparing for running ...... | 09:17 0-90 
| | (0 988 367 
Depreciation (explained below) ...... | 0:72 ` 1:03 
Comparative cost _...................... | 3:6) 4-70 


As regards the above comp>retive cost the importent figures are 
quite definite, those for the petrol vehicle being obtained from the 
best actue! practice. On the other side the battery meintenanco 
end power figures sre already fixed by the battery menufecturers 
and the electric supp!y compenies respectively. In compering the 
chessis mzintenance in the two cases the maintenance of the engines, 
goar-box, clutches end mechanical brekes are to be set against g low- 
voltage electrice] equipment consisting of two machines, & starter 
end e shunt reguletor. Оп the besis of 30,000 'bus-miles per znnum, 
а sum of £13 per 'bus per annum is allowed for the electrice! equip- 
ment, gearing, &c., a figure very much on the high side when it is 
remembered that there is no wear on mechanical brakes and the re- 
tardation is uniform. 

The above table shows roughly that the electrice omnibus is the 
cheaper to run, and when items of cost which are common to both 
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types are reviewed. the case for the electrical vehicle is still better. 
Taking these in detail, the cost of tyre maintenance, drivers and body 
upkeep is undoubtedly less, and the following argument will show 
that rent, rates, supervision, establishment charges and depreciation 
ато less. Out of a fleet of petrol vehicles a large percentage (as seen 
by the inzintenance figure), roughly 25 per cent., will be out of com- 
mission, ənd more space in the garage end larger repair shops ere 
required as compared with the electrical omnibus. This also means è 
greater capita! expenditure per ‘bus-mile. 

Ав regards depreciation, the two esses have to be compared on the 
same capita! basis, for although the electric vehicle will be rather more 
expensive when the battery cost is included, the battery mekers mein- 
tain this at its full value, and thus depreciation of the electrice vehicle 
is undoubtedly less than the petrol vehicle. Suitable figures for these 
are 10 per cent. and 15 per cent. per annum respectively, making the 
figure for the depreciation of the electric ‘bus 0-72d. end the petrol 
' bus 1:034. per `Биз-тйе. 

It would appear, therefore, that the electrica! omnibus can be run 
for et least Id. per “bus-mile less then the petrol, whilst the revenue 
per bus-mile should be greater owing to such adventages as no noise, 
по smell, no filth; starting up with uniform acceleration ; brilliant 
and clean lighting; the public safety; fecilities for novel forms of 
advertising. &c. 

(To be concluded.) 


CORRESPONDENCE. : 


THE EFFICIENCY OF ELECTRICAL RADIATORS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Эк: On p. 172 of the Supplement to your issue of Feb. 9th, 
I read that “the luminous radiator is losing none of its 
popularity, in spite of the fact that the convector is a more 
slightly efficient piece of apparatus." The words which I have 
italicised are obviously somewhat muddled and convey a very 
different idea to that intended. I am not writing, however, to 
congratulate the makers of convectors on their "slight 
efficiency," but rather to raise the question of the meaning of 
the term " efficiency," when applied to an electrical heating 
apparatus. А clue to the ideas entertained by those responsible 
for the trade literature on the subject is obtained from an 
advertisement which appeared in а back number of "Installa- 
tion News," in which the Simplex Company claimed that 98 
per cent. of the power supplied to the radiator was radiated as 
heat. I presume that the missing 2 per cent. 13 that part of the 
radiant energy which had the misfortune to be visible. Con- 
{тату to the old adage, when we come to radiant energy, seeing 
is disbelieving. Surely, in these days of keen competition 
between gas and electricity, makers of electrical heating 
apparatus should know that there is a well-established natural 
Jaw, known as the " principle of the conservation of energy,” 
which prevents them, however modest they may be, from 
obtaining less than 100 per cent. efficieney.—1I am, &с., 

South Kensington, Feb. 17, 1912. С. W. О. Howe. 


[We agree with our correspondent that ideas on the subject 
are often vague, and we have at times met representatives of 
manufacturers who appeared to be striving with difficulty 
towards the attainment of 100 per cent. efficiency in the 
conversion of electrical energy into heat.—Kp. А. | 


SHOP LIGHTING. 


The question of shop Jighting was dealt with at the meeting 
of the Illuminating Engineering Society on Tuesday last, two 
short Papers. one on “Shop Lighting by Electricity " the other 
on "Shop Lighting by Gas," being presented. We give 
abstracts of these Papers below. 

: SHOP LIGHTING BY ELECTRICITY. 
PRANGNELL. 


| BY N. W. 

From en illuminating engineer's point of view, the questions in- 
volved in dealing with the artificio! illumination of business premises 
where goods have to be exhibited for insp2ction and sale are far more 


intricate than others they may meet with. The factors which have 


to be taken into consideration before a scheme can be decided upon 
are many and varied. My remarks are intended to apply only to 
illumination for the purpose of showing goods, and not for advertising. 
А member recentlv suggested that he thought the time had now 
arrived when it wes possible to say definitely thet è given scheme 
could be made a standard for similar types of business. Му experi. 
ence hes shown that it is not feasiblo to set a standerd of measurement 
of light as being required for showing г particular type of goods. In 
some recent tests mede in nine jewellers’ shops, 211 of which are em- 
ploving fairly modern methods for their lighting, the illumination was 
found to vary from 6 to 15ft.-candles, and in six genere! drapery 
premises from 2 to 8 ft.-cendles. In each csse the proprietors 
expressed themselves es quite satisfied with the &mouat of illumi- 
netion èt their dispos2l, end thought it neither too much nor too 
little. All these tests refer to interior illuminetion taken over the 
counters, 2nd not to window lighting. 

A scheme in which a few lerge lighting units only are employed 
must suffer very meterie!lly shou'd eny one of these units fail. I 
therefore advocate thet ss grest г number of sepsrete lemps as 
роз Ме should be used. This. to my mind, is more important when 
ores сте employed then with sny other forni of lamps. Indirect 
lighting by the employment of tungsten lemps is now being exten- 
sively’teken up, end 1 believe thet the success of future lighting will 
he largely centred around this methed. Tt will be understocd tha 
indirect lighting must be handicepped by the necessary greater 
consumption of current for 2 given result, but this lower efficiency 
may be outweighed bv such advanteges as better distribution, 
absence of glare, апа, possibly, more handsome fittings. 

The first scheme to which I wish to draw your attention is tho 
installation recently put in at the Kodak Company's premises in 
Kingsway. The window spzce used for showing росах is divided 
from that portion of the window which gives daylight to the interior 
shop by a dust-proof space, the bottom of which is formed of 2 fram- 
ing which is glazed with prismatic reflecting glass. Оп the roof of 
this spzce, which is 15 in. deep, are placed two 17-watt lemps over 
each piece of glass. In one window there ère 12 lemps, making à 
tota! of 300 watts. The cubic capacity of the window sp?ce is 
525 cubic ft., or 0-57 watts per cubic ft. To ту mind this system is 
гп ideal one, and one which could be adopted with advantage and 
small expense by a large number of existing premises. Tne interior 
of the shop is illuminated by four electroliers, exch conteining seven 
20-watt tungsten lamps in opsque globes. This inste!lletion is as 
fine a one as could he devised. The diffusion of light is so even that, 
when looking directly at the window from а distence of 10 ft. to 20 ft., 
it is impossible to see how the illumination is obt»ined. 

A further scheme for window lighting is tht of plecing a trough 
reflector containing either vertically or horizonts'ly. pisced tungsten 
lèmps across the front of the window just inside the gless. and во 
wrranged thet the whole of the light is concentreted on to the goods 
exhibited. This scheme, which is shown. has its advantages, but, 
of course, it is not so shadowless gs the one I have just described, end 
there are severa! very importent points пссоѕзэту to its adoption, 
the most important being that in cases where the window space is 
backed by æ glazed partition it is necessary to provide blinds thet 
may be drawn when the lighting is in use, for the purpose of stopping 
the reflection of the lemps end reflectors in the glass. In carrying 
out some tests of an instellation of this typo recently some very 
interesting data were obtained as to the amount of light required for 
à given window if the articles displayed were of # d»rk or light nature. 
When the window was dressed with dark goods, viz., c»rpets, the 
total (wattage amounted to 1.000 watts; but when dressed with 
light goods the watts amounted to 700 only for the s2me illuminstion. 

Anvther scheme of illumination. very much on the lines of the one 
just mentioned, but where further good use is mede of the light source. 
was obtained by lowering the top facie bosrd end plecng behind it 
г, single row of 16 30-watt tungsten lamps. The shop, which is 20 ft. 
deep, thus obtains the whole of its ertiticie! illuminzstion from this 
one source alone, while at the same time the поте on the ею Бога 
is illuminated. - The facia board is constructed of г, stout freming, m 
which are placed sheets of plate glass. on the inside of which is pointed 
the firm's name. These name-plates ore backed with stout орм 
glass, and the row of lamps is suspended about 8 in. sway from it. 
Another method which hes been adopted with edventage, end which 
is more applicable to premises where 2 series of erticles ore suspended 
from the ceilings throughout the shop. is the employment of what ete 
known as reflector signs, and it is surprising the setisfectory results 
that can be obtained by the use of these. and etso the very economics 
way in which it can be done. 

It has been pleasing to see how the use of reflector signs for window 
lighting has increased during the past yeor. A further illustration 
of screened lighting. more especially for interna! window illumination, 
is the use of ^ Tubolite," which, owing to its narrow construction, 
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enables it to be ple ced round e o ge M IM MU corners of the windows, practically 
out of sight, and its use also allows of a much closer-to-the-window 
dressing of the goods displayed, without the necessity of providing 
outside fittings. The objection to the use of “ Tubolite ” hes, up till 
recently, been the current required, owing to it having been necessary 
to make the lamps with carbon filements, This trouble has now been 
surmounted, and mete! tilement lemps ore available. consuming only 
1-5 watts per cendle- -power. 

As regerds “unscreened " lighting, there are many shop pro- 
prietors who perfer this method, and there is no question that for 
some classes of business, if well cerried out, it hes its advantages, 
though only so far as intern»! illumination is concerned, and not for 
window lighting. When it hes been decided thet lighting shell he 
carried out on these lines it is advisable, in my opinion, as in the 
of indirect arc lighting, to introduce es terge a number of smell illumi- 
nating points as possible in preference to a few powerful ones, so аз 
to subdue as much as possible our great enemy--glare. In many 
ceses it is possible to introduce some types of shades with the object 
of either subduing glare or concentreting tlie light i in some particular 
direction. Great attention hes recently been given to tho scientific 
development of several types of reflecting shades, end some of the 
results have been extremely satisfectory. The design of such shedes 
is very importent, end, of course, must vary according to the results 
required. If shades are used, es I have before mentioned, care should 
he taken to meke them озу detech»ble for cleaning purposes. This 
especially applies to prismatic glassware, where the results required 
тгу be imp2ired by a heavy eccumuletion of dust. Some very 
effective examples of lighting with a large number of small candle- 
power lamps have recently been carried out, and one especially 
attracted me in a boot storc. In this cese there ere 50 tungsten 
lemps, without shedes or reflectors, sp2ced over the white ceiling ; 

cech lemp is of ЗО wetts, inc king 2 totes, when the lamps which are 
cd for the illuminated facis sre added, of 2,000 watts, or è con- 
sumption of two units per hour when the whole of the lighting is 
going. The illumination in this сазе is practically even throughout 
the premises, and owing to the lemps being placed so neer the ceiling 
the effect is pleasant and the glere not in the least excessive. 


SHOP LIGHTING BY GAS. 
BY A. E. BROADBERRY. 


For erowded communities perheps the most effective form for 
general advertisement of loczlities is uniform rows of outside lighting. 
all lamps being errenged in regwer and corresponding positions 
throughout 2 long line, es is done in D ishein High-street. Un- 
fortunately, however, ès a gencre! rule individua! tradesmen require 
not only varving heights. but also verving units of light, ¿s in Wood 
Green. Generally, the lights ere well up from the line of vision, end 
objectionable glere ix avoided. The greet object of the illumineting 
engineer ought to be to influenee end educate the consumer to edopt 
a regular and diffused light, end to avoid as much es possible g*rish 
gleres, which not only hurt the eves at the tim zd tend perman- 
ently to demrge them, but also to create the inward desire to be 
clear of their influence, instesd of stopping to examine the goods 
displayed in the window. On the other head, it is » great pleasure 
to апу one to be in a comfortable, genis! end diffused light. the 
brighter the better, because colours and in2toria!s cen be better seen 

end judged the brighter and better the light, so long as it is well 
diffused. 

After giving severa! illustrations of mi dern shop lighting by ges, 
the author continued: In the foregoing illustrations of outside 
lighting there was a great variation in the zppoaranee end effect 
due to the different heights and positions of the lemps, and 
also due to the variety of the lamps themselves and the shad»s 
with which they were fitted. This suggested the desire bilitv of 
experimenting and investigating 2 :s to the correct height and position 
of outside lamps, which is undoubtcd!y  m>tter worth very carcful 
consideration. In many cases, even in the illustrations I have given, 
the lemps seem to be unsuitably placed, ропот Ну in the direction of 
being too low, this being often due to the interference of shop blinds. 
The effect generally is to dwarf the appearance of the promises, ond 
to render the upper portion of the window more or less invisible. 
Two types of lamps were used in the experiment, namely. high- 
pressure inverted, fitted with parabolic reflect ors— sp: ъес@ in one 
experiment 6 ft. apart, and in another experiment 5 ft. apart. and in 
another 4 ft. apart—end low-pressure inverted lamps, also fitted with 
parabolic reflectors. For the purpose of the experiment the lemps 
were fixed 39 in. out from the vertical surface intended to represent 
& shop front. and the lighting effects were teken on & vertice! line 
directly behind each lamp, and on similar lines, 1 ft., 2 ft., or ЗН. 
distant from it on the vertical surface. The light direetly. behind the 
lamp varied from 66 ft. candles on the level of the mantle, increasing 


(0,94 one ft. below, down to 5-5 ft. candles 9 ft. below. and 3 ft. sideways 
(that i is to say, midway between the lamps) ; the illumination varied 
from 28-8 ft. candles at/the mantle level, increasing to 57 one ft. below 
down to 4-5 ft. cendles 9 ft. below. | Observations were, unfortu- 
nately, not taken above the level of the mantle, but thene-appeared 
to be almost complete gloom, and the effective lighting was only from 
the mantle level downward. If env part of the window surface, for 

example, were more than 1 ft. ebove the centre of the mantle the 
window and its contents would ci in complete gloom. Тп connection 
with this it may he observed that, with reflector lamps. the apparent 
darkness even renders the upper space more suitable for luminous 
signs, 

The effect with low-pressure lamp: is very similar to the high- 
pressure lighting. ex ор: that the increase in the readings | ft. below 
the centre of the lemp is not found in the low-pressure as with the 
high-pressure lamp. А careful study of these figures brings out 
тапу points, such as the effect of spacing. Take, for exemple. the 
values found 4 ft. below the centre of the mantle in the lemps spac: ed 
6 ft. apart ; the maximum effect was found to be 38, and the minimum 
26; while at 5 ft. e part it varied from 42 to 30-6 ; end zt 4 ft. apart 
from 47 to 43. The light from the various lamps would, of course, 
overlap. and the readings would be the result of the combined effect. 
From the appearance of the curves one would elmost expect the 
bottom of the window to be inadequately lighted ; but гз generally 


goods ere displeved in the window more or less vertice!ly at the (ор 


and inclined at the bottom, the goods 2t the bottom are in 2 position 
to be thoroughly well lighted, and as a matter of fect, owing to the 
fal being gradual, there is no &ppearence of gloom at the bottom. 

There аге тапу other points besides this question of height and 
spacing that absolutely call for careful investigation and research ; 
for instance, the verious effects of different kinds of retleetors and 
shades, their shape and angle, end elso the varving effects of different 
kinds of globes— clear, frosted, opal, «е. Also the different effects of 
bright and reflective and dark and dull ceilings and surroundings, 
including the goods themselves. The matter of heights and spacing 
would not be a difficult matter for any one to arrange w ith the various 
appliances which are now in existence for raising, lowering, and 
travelling раз lamps at will. 


— 


DISCUSSION 


THE CHAIRMAN (Mr. Е. W. Goodenough, Gas Light & Coke Co.) said 
that it wasevident from the Papor that hid just been read that no general 
data was available regarding shop lighting, Each particular case had, 
therefore, to be studied separately to find out the degree of illumination 
that was most suitable for it. It was gratifying to note that the public 
was more and more consulting experts on how to use the illuminants sup- 
plied by them. Не agreed with the authors on the desirability of screened 
lighting. and he was glad to see that it was coming more and more into 
vogue, Formerly it had often been impossible to see the goods in the 
shop windows for the light. 

Mr. Hayps T. Harrison pointed out that stage lighting was one of the 
finest examples of how a shop ought to be lighted. 1f that was copied by 
shopkeepers the best effeet would b» obtained. though it must not be for- 
gotten that the two schemes differed in this: that in the theatre the stage 
was seen from afar. while the customer was able to press his nose up 
against the glass and in so doing he prevented the shopkeeper from using 
the best method. Another point in shop lighting was that the tradesman 
ought to be given the quality of illumination that was most suitable for 
the goods he had to sell. Those who thought that attempts ought to be 
made to bring artificial light as near to d: iylight äs n forgot that 
daylight varied enormonsly and was not at all suitable for the illumination 
of all classes of goods. From the results in the Paper it was evident that 

the degree of illumination ought to be more even. He did not care for 
shadowless illumination. It was depressing and made everything look 
flat. 

Мг. В. J. WALUIS-JONES said the trend of modern ideas was towards 
more light, and that tendency must be catered for by the illuminating 
engineer. He agreed with Mr. Harrison that indirect lighting led to 
sombreness and thought that more might be done in fitting inverted ares 
with reflectors. The scheme of lighting designed by the speaker for 
Selfridges had been mentioned m the Paper. It would have been quite 

easy to make this approximate more nearly to stage lighting by the addi- 
tion of floats and footlights, but the difficulty would be to get shopkee pera 
to meet the extra cost. In Germany a much-used method of lighting was 
to suspend flame lamps screened from the view of the person outside, 
above the actual window space. This gave а good effect. There was an 
extraordinary difference in the amount of illumination ша shop when it 
was full and when it was empty owing to the “ black coat " effect. 

Мг. В. С. SHADROLT (President of the Institution of Gas Engineers) 
thought it was wonderful how great was the difference in the amount fo 
light people could stand. He knew of a case where a man used a 100 c.p. 
metal filament lamp to read by. The whole question of shop lighting was 
a question of balance, and a high illumination outside the shop was, from 
the owner's point of view, primarily a method of attracting customers. 

Mr. F. W. Wirrcox (British Thomson-Houston Co.) said that in the 
United States it was quite usual for supply authorities to have an illumi- 
nating engineer who looked after the lighting side of the work in the same 
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way as the power engineer looked after the power consumers. There 
were three points that made for good lighting. In the first place it must 
be uniform, and from this point of view shop lighting in this country was 
greatly in need of improvement. There had been too much adaptation of 
old electric light fittings to new lamps. a fault from which gas engineers 
had been saved owing to the great difference between old and new methods 
in that classof illuminant. The proper height was anotherimportant point, 
for the lamps were often too low, which meant glare, and consequently 
reduced efficiency to as much as 60 percent. It must not be forgotten in 
comparing shop windows with the stage that the former were much shal. 
lower and inside lighting of them was only efficient if the windows were 
deepenough. Even then it ought to be done from the top as at Marshall 
Fields’, in Chicago. | Low-placed flame arc lamps were a menace to good 
lighting. The shopkeepers themselves must be educated, as bad window- 
dressing quite counteracted good lighting. The proper spacing and equip- 
ment of lamps were two other important points. Jt was curious how 
crowds followed good lighting, and he gave an instance where an unim por- 
tant street in an American town had been changed into a main thorough- 
fare solely owing to the suspension of strings of lamps across the road. It 
was unnecessary to make artificial lighting approximate to daylight, as 
customers nearly always went to the windows to match goods, and in any 
event special matching counters could be provided. 

Mr. Jvsrcs Eck (Union Electric Co.) thought that the polar curves of 
the gas lamps described in Mr. Hroadberry's Paper would be interesting. 
Shop lighting could be divided into three parts : attraction, inside lighting 
апа каје. Mr. Eckexhibited a system of shop window lighting, using flame 
arc lamps suspended above and out of sight of the passer-by. 

Mr. LEON GASTER said the person who required educating was the 
window-dresser. "The window shonld not be an inventory of the things 
for sale, but simply an example of what eould be obtained. Ц had been 
shown that absolute sales were proportional to the lighting. 


DINNERS OF SOCIETIES. 


Yorkshire Local Section of the Institution of Electrical Engi- 
neers,— l'he annue! dinner of this Section was he'd on Friday 
last at the Hotel Metropole, Leeds. The cheir was taken by Mr. T. 
Harding Churton (chairmen of the section), and he wes supported by 
the Lord Mavor of Leeds (Mr. Wm, Nicholson, J.P.), Mr. Robert 
Hammond, Mr. J. К. C. Snell, Mr. Wilson Hartnell, Mr. Walter 
Emmott. Мг. G. Wilkinson, Ald. Herbert Brown (chairmen of the 
Lecds Tremweay end Electricity Committee), Mr. J. MeLoren. Mr. А. 
MeLeren, Mr. E. Kitson Clarke, Mr. Robert. Armitege, M.P.. Mr. 
J.N. В. Phillips, J.P.. Mr. А. G. Sharp, Dr. Churton, Mr. M. Nicholson, 
Mr. К. Nicholson, Ald. Smithson, Mr. G. D. Seaton, Mr. T. В. Renfree. 
Mr. Felshaw Watson, Mr. W. T. Green, and Mr. H. Dickinson, hon. 
secretary of the loce! зесйсп. | | 


The loyal toasts having been honoured, Mr. J. F. C. SNELL submitted 
the toast of the “ City and Corporation of Leeds," and referred to the 
hish position taken by Leeds in many matters; one of its great draw- 
backs, however, was the number of its chimneys. 

The Боко Mayor responded. 

Mr. Ковект Авмигаск, M.P., in proposing the toast of “ The Insti- 
tution of Electrical. Engineers,” remarked that those who were outside 
electrical development. hardly realised. the enormous strides that were 
going on. What we had sutfered from in this country had been very 
largely the cheapness of coal; but we were going to have dearer coal in 
the future and that would make people look very much more closely into 
anything that would save the coal bill. 

Mr. RoBERT Наммохь. who responded, said he was delighted to know 
that in an industrial city like Leeds a new path was pointed out for elec- 
tricity. Its task was to prolong the industrial life of the supplies so that 
we could prolong the industrial lite of the nation. One-third of the coal 
that was raised and consumed in this country was burned to waste at the 
present time, and to attack the problem by obtaining injunctions against 
those who made smoke was useless. It should be the task of the elec- 
trical engineer to drive home to the manufacturer that the true way of 
economising the nation’s coal resources was to obtain cleetrical power 
at a much cheaper rate than it could be obtained by a series of small 
steam-power plants. — Electricity should also supplant the present wicked 
waste of coal consumed in the open grate. Behind this was not only 
the prolongation of industrial life but the betterment of the heelth of the 
nation. | 

Ald. SutrusoN next proposed the toast of ‘ The Yorkshire Local 
Section.” 

The CHammays (Mr. T. Harding Churton). in responding, said that in 
a city the prosperity of which depended upon the facilities afforded to its 
manufacturers to compete not only with their brethren in other towns 
but also with their foreign rivals, electricity should be supplied at the 
lowest possible cost. The cheaper the cost of manufacture the lower 
would be the cost of production, and that should result in increased 
business, increased employ ment. and increased wages. On the other 
hand, if the supply of electricity was to be given with a view to making 
a profit for the rates, it meant that fewer manufacturers would be able to 
avail themselves of it, and those who did would be paving more than their 
proper share of the rates. It also meant that the development of the 

- electric supply would be retarded and the cost of production thereby 
Increased. Ss as , UE 
Мг. Jons McLarex, who proposed the toast of the “ Electrical In- 
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dustry,” agreed with the chairman's remarks. There ought to be a limit, 
he said, put upon the amount that was appropriated towards the reduc. 
tion of the rates from such an enterprise as the electricity undertaking. 

Mr. WALTER Emmott responded. 

Other toasts were ‘ Kindred Associations,” which was proposed by 
Mr. G. WILKINSON and responded to by Мг. E. KrrsoN CLARKE, and 
“Our Guests " Mr. Witson HARTNELL proposed the latter toast, and 
Mr. J. 5. В. PHiLLIPs replied. 

During the evening songs were rendered by Mr. Wilson, and selections 
were provided by Mr. В. S. Kitchen’s orchestra. 

Junior Institution of Engineers.— The »nnus! dinner of this 
institution was held on Saturday lest at the Hotel Cecil. The 
President of the Institution, Commendstore G. Mareoni, D.Se., LL.D., 
wes in the chair, end amongst the other guests mey be mentioned 
Vice-Admirel Nir H. B. Jackson, F.R.S. (commending the Roya] 
Naval Wer College), Engineer Vice-Admire! Sir H. J. Oram, Sir Geo. 
Greenhill, F.R.S., Мг. G. С. Horsley (president of the Architecture] 
Association), Prof. J. Perry, F.R.S., Count Albiz (maneging director 
of the Spanish Marconi Co.), Mr. G. С. Issses (managing director of 
Mearconi’s Wireless Telegreph Co.), Mejor H. B. Strange, Prof. H. J, 
Spooner and Mr. W. B. Bryan (engineer to the Metropoliten Water 
Board) and Mr. T. E. Gatehouse. 

The toast of ‘ Electrical Intercommunication," was proposed by Prof. 
Perry, who in the course of his remarks, said that wireless telegraphy 
had, taking into consideration the fact that it was still a little-known 
subject, made great progress, and showed promise of future rapid deve- 
lopment. Cable work had advanced in leaps and bounds, and he called 
attention to the cable from the Azoresto America, over which 220 letters 
a minute, or 440 letters а minute each мау could be sent. Across the 
Atlantic by means of its 11 cables four newspaper columns could. be sent 
in 10 minutes. Messages at halfpenny a word had been talked about. by 
Sir Henniker Heaton, but the difficulty of speeding up the cables was not 
realised by the general public. In а very short time, he was told, they 
would be able to telephone from New York to San Francisco, and from 
London to any part of the British Isles, and perhaps before many усагв 
had passed the inhabitants of Teheran, Persia, would be able to enjoy a 
Covent Garden Opera. И was interesting to note that in the United 
States there were 6,000,000 telephones in usc. 

The PRESIDENT in responding to this toast, said wireless telegraphy 
had travelled а long way in distance covered, practicability, reliability 
and eflicienev, since he read his first Paper before the Institution of Elec- 
trical Engineers. The introduction of high-speed apparatus enabled 
radio-telegraphy successfully to compete as regards speed, with long- 
distance cables. Wireless telegraphy, he thought. could make изе of 
the improvements introduced in cable working, and wireless telegraphic 
speed was more or less a mechanical problem. Atmospheric electricity 
difficulties had been gradually but surely overcome, and improvements 
in the receiver, and the effective utilisation of a larger amount of energy 
in the transmitters had been made. Natural phenomena did not have 
the same pull as they used to have, owing to the impulse at the reeciving 
stations being so much stronger than formerly at a given distance, and 
in ship work, interference due to atmospheric conditions was very small. 
‘These new improvements made frequent communication possible, and in 
the tropics, overland stations for a distance of 1.000 miles were often in 
touch with one another. Mutual interference, although they had only 
one ether, he thought would be minimised, and a larger number of high- 
power stations in England and Ireland could be worked without mutual 
interference. The ease with which the number of stations could be 
worked efficiently without interference would. determine the extent of 
the use of wireless communication. The International Convention had 
fixed the wave-lengths, and in his opinion this caused some of the inter- 
ference which took place. This could be overcome if a third and longer 
wave was authorised. The number of ships equipped with radio-tele- 
птарһу was very large compared with three vears асо, and the receipts 
for messages hoth in finance and commerce also showed a much greater 
increase. This could not have been obtained if the interference had 
increased with the number of installations in use. His experience taught 
him that the wave lengths at present available ranged from 6 in. to 
30.000 ft., and this fact should be borne in mind. With a wave-length of 
6 in. communications for several miles could be obtained, but longer waves 
were necessary for long transAtlantic distances. Mutual interference 
was being overcome by the wave-group tuning and directive systems 
available. Waves did not goall round and become a nuisance to people 
who would rather be without them. even though they spread а bit. as 
the result of oscillation. These and many other improvements with 
which he was in touch convinced him that the new method of commun 
cation was destined throughout the world to be of the greatest importance 
in facilitating communication. Ж 

An interesting fcature of the evening was the presentation to Mr. W. T. 
Dunn, of an illuminated address, and a cheque, in recognition of his late 
services as secretary for 27 years. The other toasts were “The Junior In- 
stitution of Engineers,” proposed by Mr. G. С. Horsley, Mr. Dunn respond- 
ing sand“ The President," proposed by Mr. S. Bylander. "lie enjoyment 
of the evening was greatly added to by the entertainment provided by 
Miss L. D. Chipp, Messrs. В. Cooper, Н. Е. Williams, А. Stainer, F. Lake 
and T. E. Gatehouse. 

Dinner in Honour of Prof. Unwin.—On [^5aturday, February 
10th, Prof. W. С. Unwin. F.R.S., was entertained by about 200 of his 
past students at the Criterion Restaurant, Piccadilly. The dinner 
was organised by the Old Students’ Association of the City and Guilds 
Central Technical College. with the intention of cclebrating their 
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late professor's yerr of office 2s president of the Institution of Civil 
Engineers, g position which has never before been held by on engineer 
who has devoted practically ell his life to the teaching side of the 
profession. The chair was {Кеп by the president of the Associo- 
tion, Mr. W. Duddell, F.R.S., who proposed the toest of the evening 
and calkd attention to the phenomenal growth of the college under 
Prof. Unwin by ststing thet in 1885 when the college wes cp»ned 
there were only 35 students, whercas in 1904, the year in which 
Prof. Unwin retired from setus! teeching, the roll of students wes 
349. The chairman prococd-d to speak of the professor's persona! 
influence over his students, гга ev'dently expresscd the general 
feeling of the meeting when he said thet ell hed regarded him гз ә 
second father, and thet. he wes beloved accordingly. Mr. Н. А. 
Humphrey, one of Prof. Unwin's origine! students, warmly sceonded 
the cheirmen’s proposal. | 

Prof. Unwin said thet ho wes very much touched by the expression 
of his old students’ respect. for their professor, and having given a 
short but very interesting sutobiogrephy, he perticulerised the dis- 
tinguished carecrs of severe! of his рїї students, now scattered a} 
over the giobe. Since the opening of the college 175 students hed 
become associete members of the Institution of Civil Engineers, 
white 16 hed been cleeted to full membership. end 157 had taken the 
new degree in engineering of th» London University. Prof. Unwin 
hoped thet soon his old college wou'd heve three distinct departments 
for civil, mechenies and electric! engineering respectively. The 
meeting was а grest suceess, end the Associstion presented Prof. 
Unwin with г, cigar cabinet г 2 tengible souvenir of the evening. 


a a шу... 


CHEAP EDITION OF THE NEW ENCYCLOPAEDIA 
BRITANNICA. 


The publication of a new edition of the most famous among 
опсусюрачНоз by the Press of the encient University of Cambridge 
hes been an unusual event in the literary world. One of the chief 
resons why the University of Combridge undertook the publicetion 
of this entirely new edition of the Encyclopsedis Brit^nnies wes a 
belief in its grost value as en instrument for the spread of education. 
As is steted in the publishers’ note at the beginning of the first 
volume, the issue of a bouk of this character is $ notable extension 
of the educetional work of è great university, The service performed 
by its publication is comparable to that accomplished by the institu- 
tion of the university extension lectures, | 

It is no doubt т pursuance of this idea that the Cambridge Uni- 
versity Press is moking en issue of the work in three-and-sixpenny 
fortnightly parts, thus bringing it within reach of the most modest 
Income, Certainly it is one of those possessions which should 
prove even more useful to a poor man than а rich. The Encyclo- 
pedia Britannica is, of course, written for grown-up readers; but 
its value will be doubled in the eyes of these who have young people 
Frowing up 2round them, and it is probable that not a few will take 
edvantaye of the cheap issue for the sake of their children. 

Even аз fer back as a hundred years ago, striking evidence of 
the educetional value attaching to the Eneyelopaedia Britannica is 
to b» found. It is releted that the attention of Michael Feraday. 
then epprenticed to a bookbinder. wes first directed to science by 
ге? Ипа the articles in the 4th edition, 2 copy of which had come into 
his hands to be rebound. | 

Тһе publishers ere to be congratulated on having brought out the 
work in such a cheap form thet people in very humble circumstances 
can easily purchase it. This wide distribution offers every chance 
for the undiscovered Faradays. Edisons and Marconis of the rising 
éeneration, to say nothing of more ordinary folk who will greatly 
pront by it. Such a library of authoritative and up-to-date informa- 
tion will not only serve г man in his profession or occupation, but 
Ms widen his outlook and inereese his interest in the world around 

m. 


, Metallic Flame Arc for Tramway Head Lights,—The 

Klectrical World " gives an account of a lamp of this kind 
which has been developed for inter-urban work. By reversing 
the Current а dim, greenish light can be obtained which is verv 
suitable for use in city streets. The lamps have been designed 
for use on direct-current circuits and consume about 4 amperes 
at 70 volts. The feeding mechanism consists of a solenoid 
with its winding in series with the arc, which, through a posi- 
tively acting clutch and a series of levers, feeds the electrode. 
The lower or negative electrode is attached to a lever and is 
п foward or away from the stationary positive electrode 

4 the movement of the solenoid and clutch, which engages 
an auxiliary rod attached to an operating lever, 


LEGAL INTELLIGENCE. 


ee eee 


Attorney-General (ex rel. Davidson) v. Sheffield Corporation. 


On Tuesday Mr. Justice Eve resumed the hearing of this action for an 
injunction to restrain the defendants from carrying on the business of 
supplying electric light wires and fittings, &c. 

Mr. DnacQUER cited several alleged instances of goods being supplied 
and work executed by the Corporation in distant parts of the country, 
including Blackpool, Mansfield, Chelmsford, &c. 

Mr. DANCKWERTS said that as regards electric light fitting and wiring, 
delendants only claimed the right to do that for people who either took 
or were about to take electric energy from the Corporation within the area 
of supplv. That included the supply of fittings. They did not claim 
to do that with regard to lighting purposes for non-consumers. As re- 
garded electric bells, a distinction must be observed. There were electric 
bells which were operated by the energy supplied by the Corporation. 
Those defendants claimed to supply on the same grounds as related to 
cleetrie lighting. Тһе second class of bells were those operated by local 
batteries and which were not connected with the supply of energy. De- 
fendants claimed the right to supply and instal those because they were 
mixed up with, and were practically one operation with, the instalment 
of the electric fittings and wires for other purposes which defendants were 
entitled to perform. Defendants also claimed the right to do that under 
the Act of 1903. As regarded motors, they claimed the right of supply 
under the Act of 1903, firstly, whenever the motors were actuated һу 
their energy ; secondly, whether they were actuated by their energy ог 
not. They did not claim to supply energy outside the area at all. 

His LonpsmniP : И has been alleged that an American, for instance, can 
go and buy fittings from your department and take them away, 
Mr. DaxcKWERTs said that was an effort of imagination. 

not claim to supply electric light fittings to non-consumers. 

His LonpsHiP: That is a question of fact, whatever you claim or do 
not claim. It is alleged that you are, in fact, doing it. 

Mr. DANCKWERTS said their contention was that the Act of 1903 was 
not limited to the area, but they said they did not intend to carry on 
business outside the area. Of course they were not allowed to supply 
energy outside the area. Аз regarded the transfer of the company's 
business, the Corporation could not claim, and never had claimed, power 
to carry on all the business which the company had power to carry on. 
Their claim was limited by sec. 3 of the Transfer Act, and they said they 
were not only entitled, but were bound to carry out the contracts and the 
commitments of the company in force at the time of the transfer. ‘They 
had never supplied any energy outside the area, except temporarily, to 
people who had it by orders of the Board of Trade. They had not done 
any wiring for electric lighting for non-consumers since the action was 
brought, and had not done so since 1903. 

His LonbsHir said he was thinking how far they could shorten matters 
by prefacing апу order made with the admissions and claims made by 
Mr. Danckwerts. That would bring them within one branch of the 
Leicester case. He understood Mr. Danckwerts also claimed the right 
to supply electric bells if the same were operated by energy supplied or 
about to be supplied by the Corporation, and also if they were operated 
by local batteries not connected with defendants’ supply. 

Mr. DnvcQUER said the admissions made were not broad enough. 

Mr. W. H. PATCHELL explained the usual mode of supply of electric 
energy to а consumer, 

In eross-cxamination by Mr. Dankwerts, Witness said the wires inside 
the house, beyond the consumer's terminals, were just as important ая 
the wires before one reached the terminals. The consumer's terminal was 
the point upon which one could put one's finger as the point at which 
energy was supplied by the undertaking, and at which the statutory 
pressure could be tested. 

Mr. W. В. RAwriNGs said his business as an electrical contractor was 
to put in wires and fittings inside the consumers’ premises. His work 
commenced at the consumers! terminal. 

Мг. ALBERT Davipson said he was an electrical contractor prior to 
1904, but ceased that business owing to the competition of the Corpora- 
tion. About two vears ago there was an electrical exhibition at Sheffield, 
at which the Corporation exhibited very largely. There was no notice 
then that the Corporation only supplied consumers with fittings. 

In reply to his Lordship he said there were others who generated 
electricity besides the Corporation, and they could go to the Corporat- 
ion for fittings. One of the worst cases was where they had done so in 
regard to a private installation for Mr. Wild. He (witness) wrote to 
the Town Clerk about it. Ме. Wild's place was just within the city, 
boundary, but there were no mains to it. There was no excuse for them 
doing that work, and it only showed what they would do if they were 
allowed. 

Mr. Erxest GEORGE DENNAN, electrical contractor, produced models, 
he had made showing the mode of supply by the Corporation, and ex- 
plained it to the Court. He cited a case where the Corporation had re- 
paired a dy namo used for clectro-plating. The dynamo was driven by a. 


gas спите. 
Mr. В. T. 8мттн, solicitor, said that in June last he went to Sheffield 


and inspected the books of the Corporation by an order of discovery. He 
found that in| 1902 £164,164. 17s. 2d. was due to the treasurer for tho. 
electricity department, and there was a deficit on the borough fund о. 
£4,865. 3s. 74. That was after giving credit for all the balances in the, 
hands of the banks and the various accounts, and the deficits werecarricd 
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to a combined account of íncome and expenditure of the district borough 
fund. That caused him to come to the conclusion that the borough fund 
had been used for carrying on a portion of the electrical undertaking. It 
could not be said that the surplus from trading could be utilised to make 
good any deficiency because there had been a series of losses for some 
time. 

In reply to Mr. Sargant, who asked whether in 1902 there was a profit 
of £953 on wiring and titting alone, Witness said there was no such item 
in the account. ‘The accounts were kept together. 

Do vou contradict the facts that the profits on wiring and fittings were 
as follows: 1903. £2,645: 1904, 42.6076; 1905, £2,172: 195. 41.508; 
1907, £1,663; 1908, £2,042; 1900, £3.21}; 1910, £2,959; and 1911. 
£2.0006 * 

if vou sav the figures are hidden in some other portions of the accounts 
I can't contradict it; but if that is so they are not complying with the 
Board of Trade regulations, 

l'or the defence, Mr. JAMES SWINBURNE explained by means of a model 
th» various means of storing and distributing electrical energy. He said 
it was obviously а commercial advantage to the consumer that the 
electric fittings for the supply in his house should be supplied by the 
same company that supplied the electric current. The whole system of 
supply was what might be called a “ canalisation.” In the case of a 
fault in the light i¢ would be necessary for a consumer to apply to both 
companies, if the light was supplied by one company and the fittings, 
ќе. by another. И was essential for a proper supply that there should be 
proper wiring and proper provision of mains. No supply could be given 
without a complete circuit right through from the power station to the 
lamp and back avain. | 

In eross-examination, Witness admitted that since the introduction 
of metal filament lamps customers in some cases transformed their cur- 
rent to a lower voltage. 

Mr. 4. К. FEpbEN, electrical engineer and manager of the Sheffield 
Corporation electricity works, said that when he took charge of the under- 
taking in Sheffield the annual turnover was about £22,364. The amount 
received for the vear ended March, 1910, was £70,640 for lighting, heating 
and power. Of that amount, roughly £47,156 represented lighting and 
heating, and the remainder power. Не attributed that increase to their 
advertising by means of canvassing from the wiring and fittings depart- 
ment. There could be no proper supply unless the consumers’ wires 
were working properly just as much as the mains. There were certain 
commercial advantages in the Corporation being at liberty to supply 
fittings and wire to consumers’ houses. 

Mr. Lawrence objected to this, and his Lordship said he would admit 
the evidence subject to the objection. 

Witsess said there were great advantages when canvassing Customers 
to be able to tell them that the canvassers could supply the whole thing. 
Consumers also felt а sense of security in dealing with the Corporation. 
There was an advantage in a consumer having only one authority to 
deal with instead of two, and he had known cases where the existence 
of two contractors had caused delay. When there was anything wrong 
with the lamps or current in the present case a consumer had only to send 
to the Corporation to get the whole thing seen to. 

In cross-examination, he said the wiring and fitting department and the 
supply department were separate. The show-rooms in Commercial- 
street were open, and things were sold to anyone who came in, even to an 


American. The Corporation did not manufacture lamps, but bought 
them for re-sale. He believed thev had stopped doing repairs for non- 
consumers. They had supplied bells to people who were not using the 


electric supply of the Corporation for lighting. 

Mr. James WiLLIAM WiiGHT, city treasurer, gave evidence as to the 
purchase of the company’s undertaking by the Corporation. И was not 
true that the Corporation had borrowed money from the borough fund 
to carry on the undertaking, nor had the ratepayers’ money been used 
for the purpose. 

Ву his Lorpsuip: He could not say that plaintiffs charge of using 
ratepayers’ money. was refuted by looking at the accounts. 

In cross-examination. he said they had never transferred any balance 
from electric lighting account to any other department in relief of vates. 

Mr. BARNES, commercial manager of the wiring and fittings depart- 
ment, was examined at length as to the details of the business carried on 
by defendants. | 

After counsel had addressed the Court, his Lordship said he would give 
judgment this (Friday) morning. 


I. 


Stoke Newington Borough Council v. Lane & Co. 


In the Shoreditch (London) County Court last week plaintitfs sought to 
recover $4. 73. Id., cost of laving an electric light service, and £1. 4s. 64. 
for current supplied (and meter rent), to a shop in High-street, Stoke 
Newington, 

Mr. Wern, for the Council, proved receipt of order for a permanent 
supply to the shop, which was opened for the supply of Coronation elec- 
trical devices, but defendants only staved a few months. The Council, 
therefore, charged for the installation, as under their conditions no appli- 
cation for a shorter period than one vear was accepted (except under 
special circumstances); otherwise the entire cost of connection to th» 
mains must be paid by applicants. 

For the defence it was claimed that as other Couneils supplied 20 ft. of 
cable free of cost there should be no charge for the service. They also 
refused to pay for the main and service-box which were the property of the 
Council. 
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Judge CLUER said that the Council's conditions wanted altering to suit 
certain arrangements. That was a genuine application for a permanent 
supply, but by force of circumstances the consumers went out, though that 
did not make them liable for the mains under the present rules of the 
Council. Had the application not been genuine it might have been diffe- 
rent. The laying of the mains could not be charged for, and there would 
be judgment for the balance (£l. 4s. 6d.) and costs. 


— -— 


Lauchlan v. M'Dougall. 


In the Outer House, Edinburgh, last week, Lord Skerrington and а 
jury tricd this action by a labourer named Robt. Lauchlan against John 
М Dougall for £500 damages for personal injuries. Pursuer was em- 
ployed by defender, and while engaged in a basement of a tenement in 
Glasgow, and while in the act of using a hammer and a chisel removing 
metal piping. one of his tools came in contact with anclectric cable, and he 
sustained an electric shock and severe injuries to his left hand and arm, 
which were severely burned. 

"по defence was that pursuer had been warned against interfering with 
the electric cable, and that he had no occasion on the defender's business 
at the time to be in the tenement. It was further said that it was not 
customary to remove gas and water fittings with a hammer and chisel, 
and that a hammer was sufficient. 

After hearing evidence the jury returned a verdict for pursuer, and 
assessed the damages at £50. 


Workmen's Compensation. 


At Burnley County Court last week Judge Graham delivered his 
decision in the arbitration proceedings between John Clague and Burnley 
Corporation. The case arose out of the death of applicant’s son, who was 
killed while in respondent's service. It appeared that in June, 1911, 
whilst. repairing overhead wires as a worker in the electricity depart ment, 
the son was injured fatally, and compensation was claimed by the father 
on the ground of partial dependency. £130 was awarded. 


PARLIAMENTARY INTELLIGENCE. 


Rural Telephones.—In reply to a question, the Postmaster-General 
(Mr. H. Samuel) stated in the House of Commons on Monday that it had 
become evident that subscribers to rural telephone party lines could not 
be obtained even at cheap rates in sufficient numbers to provide the 
required average of these subscribers to each mile of route. He was, 
therefore, modifying the scheme offered last vear so аз to meet the require- 
ments of more scattered subscribers, and the new conditions would be 
announced shortly. 


Telephone Rating.— In answer to a question in the House of Сот. 
mons on Monday, the Postmaster-General (Mr. H. Samuel) announced 
that the Government had decided to pay contributions in lieu of rates 
on premises taken over from the National Telephone Со, on the same 
basis as in the case of other Government buildings. Contributions would 
also bc paid on lines acquired from the company in accordance with the 
assessments as they stood on June 30 last, and those assessments would 
not be increased or decreased as wires were added or removed. 


П 


Midland Electrical Exhibition. —W'e have received a copy of a 
preliminary prospectus of this exhibition, whieh it is proposed to 
hold from October 7 to 26, 1912. in the Bingley Hall. Birmingham. 
The Lord Mayor of Birmingham (Ald. W. Н. Bowater) is president, 
Coun. А. С. Ellaway (chairman of the Electric Supply Committee) 
vice-president, end Mr. В. A. Chattock (city electrica! engineer) chair- 
men of the Executive Committee. The Executive Committee also 
includes Messrs. J. T. H. Legg (Birmingham and Midlend Tramways). 
W. Е. Milns, G. В. J. Parkinson (Midland Electric Corpn. for Power 
Distribution), С. E. С. Shawfield (Wolverhampton), G. Tough (Coven- 
try). and Howard Foulds (hon. secretary of the Executive Committee). 

[t ix stated that the primary object of the exhibition is to obtain pub- 
licity for the electric. supply authorities and the electrical industry 
generally in the Midlands. Owing to the great extension of electrical 
work in consequence of the materialisation of the Greater Birmingham 
and other schemes in the same area, it is felt that an exhibition of the 
character proposed would create an added interest for all classes in the 
commercial and domestic application of clectricity and further the 1n- 
terests of the electrical trade. The exhibition is being promoted under 
the auspices of 15 municipal electricity departments and three companies, 
and it is hoped there will be a thoroughly representative group of exhibits, 
definite promises of support having already been received from a number 
of the principal manufacturers. The charge for space will be 4s., 38. 
and 2s, per square foot, according to position selected. The charges for 
current will be at a contract rate of approximately Id. per unit, supplie 


: by the City of Birmingham clectrie supply department. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


' Barnes.—At the last Council meeting the minutes of the Lighting 
Committee stated that after considering a lengthy report by the 
electrical engineer (Mr. С. S. Davidson) on differential tariffs they had 
decided to approve the ** Norwich," or ratable system of charging, 
but that thev had referred the whole question back to Mr. Davidson 
for further report. | 


- Birmingham.— The Electric Supply Committee have decided to 
aholish meter rents and to introduce the following revised scale of 
charges for the supply of electrical energy after the Mareh meter 
readings (the old rates being shown in parentheses): — 

Lighting : under 1,000 units per quarter 3d. (4d.) per unit ; under 1.500 
214. (31d.) : under 5,000, 214. (31d.) ; under 20,000, 21d. (3d. and 21d.) ; 
20,000 and upwards, 2d. (2d.). These rates are subject to 5 per cent. 
discount for pav ment by the date indicated on the invoice. 

Block arc lighting : £5 per lamp per annum for 600 hours for 7 ampere 
magazine lamps in multiplies of four and 11d. per lamp per hour over 
600 hours (compared with 420 hours, £5, and 24.). 

For consumption of 50,000 or more units under ordinary. lighting or 
long hour rates, an extra discount of 5 per cent. will be allowed. The 
long hour and restricted hour rates are unaltered. | 

Heating and cooking : 14. per unit (1.354. to 1-10d.). 

High-tension supply will be by special agreement. 

Combined power and lighting : under 250,000 units per annum, 0-85d. 
(14.) ; und: r 500,000, 0-804. (0-954.) ; under 1,000,000, 0.724. (0-94. and 
(7854d.) ; under 3,500,000, 0-704. (0:8d.) ; under 2,000,000, 065d. (075d. 
2.000.000 and over 0:60d. (0.74. to 0-625d.).— Discount of 5 per cent. for 
40 per cent. load factor, and 10 per cent. ог 60 per cent. load factor. 
Accounts otherwise net (present discount for prompt pay ment 5 per cent.). 

Cable Rate Reductions.—The Eastern Telegraph Co. has taken into 
consideration the representations of the Union Gove nment of South 
Africa, with the result that press rates have been reduced from 94. to 
334. per word from and to South Africa. the m»in condition being 
that these messages are despatched when the ordinary and "deferred `` 
eablegrams have been disposed of. The Government have publicly 
thanked the Eastern Co. for the new arrangement, which comes into 
force on March 1. The Company hopes to recoup the heavy loss 
which must follow so large a reduction by utilising the cables at that 
period of the 24 hours when they are now either disengaged or only 
partially engaged. 

Similar reductions have also been made by the Company for Cyprus. 
Egypt, Erythrea and Abyssinia, Aden and Perim, Djibouti, Zanzi- 
bar, British and German East Africa, Mauritius, Seychelles. Rod- 
rigues. Cocos. Madagascar, Reunion, Portuguese East Africa, Rho- 
desia, German South-West Africa, Ascension, St. Helenaand Straits 
Settlements. 


Chesterfleld.—The Council have applied for a loan of £7.000 for 
extension of the electricity supply undertaking. 


Halifax.—After April 1 the following scale of charges for the supply 
of electrical energy for power will apply :— 

In any quarter when the units consumed are less than 200 per horse- 
power demanded 2d. per unit, under 250 134.. under 300 lid., under 350 
1id., under 450 Id., under 550 14., 550 and upwards Jd. per unit. 

| In cases of consumers’ demands exceeding 20 н.р. where the consump- 

tion per horse- power per quarter is not less than 120 units, the above 
scale will be subject to discounts, ranging from 5 per cent.. where horse- 
power demanded exceeds 20 and does not exeeed 50, to 30 per cent. 
where the horse-power demanded exceeds 900. The above charges are 
subject to a discount of 5 per cent. on the net amount if accounts are paid 
within the time prescribed on the demand note. 

At the annual dinner of the Yorkshire Local Section of the Institution 
of Electrical Engineers held at Leeds on Friday last, Mr. Walter Emmott. 
of Halifax, responding to the toast of “ The Electrical Industry," proposed 
bv Mr. John McLaren, stated that trade in 1911 was much better than in 
1910, There was a large increase in incandescent lighting, and it was 
satisfactory to know that the import of incandescant lamps had decreased 
nearly half, proving that that large increase had been met by manufac- 
turers in this country. The demand for other materials of a general 
nature had also similarly increased, even where the imports were lower. 
There way, however, one department where imports had reached about 
£1,000,000, namely electrical machinery. ‘That was nearly double the 
Imports of 1910, which was not very satisfactory, as the bulk of that 
machinery ought to have been made at home. Аза consequence, although 
much more trade had been done, prices had ruled lower and the margin of 
profit had been small. There was every indication that largely increased 
business would be done during the present year in the application of elec- ^ 
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tricity for power, especially if municipal authorities could be made to 
realise the fact that the day load for power was often a better paving busi- 
ness at 14. per unit than the small electric light consumer at 4d. Many 
municipal gentlemen, and a large proportion of councillors, failed to realise 
that, and appeared to have got into their minds the idea that to charge 
one consumer eight times the amount charged to another consumer was 
absolutely wicked. 

Hammersmith (London).—Subject to a satisfactory agreement 
being entered into with the Kensington & Notting Hill Electric 
Lighting Companies for the supply to the Council of additional three- 
phase current required, it has been decided to agree to supply three- 
phase current to the Shepherd's Bush Exhibition at Id. per unit. 
from sunrise to sunset and 2d. per unit from sunset to sunrise. plus 
14. per unit for first 50.000 units per month and for all three-phase 
current supplied after Oct. 15 and otherwise upon the terms of the 
existing agreement for the supply of current. 


Hull.—The Tramways Committee have decided to allocate £12,000 
out of the tramway profits towards relief of rates. 


London County Council.—On Tuesday the General Purposes Com- 
mittee reported that the Highways Committee had made representa- 
tions as to the necessity of adopting a settled policy. if possible. in 
conjunction with the local authorities and companies having powers 
of supply in London, in regard to the arrangements to be made under 
the authority conferred upon the Council by the Electrie Supply Acts 
of 1908 and 1910. By these Acts the Council is constituted the pur- 
chasing authority of the undertakings of the electric supply companies 
in London. and is given a voice in regard to agreements entered into 
between electrie supply undertakers as to the supply of electrie power 
to one another. 16 was recommended that à special committee on 
London Electricity Supply be appointed and that it consist of the 
following 12 members :— 

Sir John Benn, Messrs. Н. Е. А. Cotton, H. H. Gordon, Fred. Hall, 
Perey А. Harris, B. Holland, €. Н. Hume, Isidore Salmon, S. Sankey, 
A. J. Shepheard, W. J. Squires and W. Whitaker Thompson. 

The committee would consider and report (а) on the situations arising 
out of the provisions of the Electrie Supply Acts, 1908 and 1910, in regard 
to the supply of electricity in London, (b) on the methods best calculated 
to place London in the most advantageous position in regard to electricity 
supply, having regard to all the circumstances of the ease, including the 
position of the metropolitan borough councils and the companies with 
respect to such supply ; and (c) what, if any, alteration of existing statu- 
tory provisions may be necessary for the purpose. 

A discussion took place with reference to the constitution of the proposed 
committee, objection being taken to Mr. Gordon serving on the committee 
and also on the Electricity Committee of Stepney Borough Council. The 
objection was not pressed, and the report was adopted. 

Through Bookings on Tramcars and Motor Buses.—The recommenda- 
tion of the Highways Committee to apply to Parliament for power to 
arrange through bookings with the omnibus companies was withdrawn. 

New Tramways.—Yhe Highways Committee recommended the expen- 
diture on capital account of £18,600 for the construction of tramways 
between Putney Bridge-road and York-road.—Post poned. 


Londonderry.— The Electricity Committee have ‘decided; to 
renew the tenancy of the Council's electric showrooms and offices at 
121, East India Dock-road. as they are satisfied that the showrooms 
have been profitable and are of advantage in extending the business 
of the undertaking. | 


At a recent meeting of Derry. County Council the application of 
the Giants’ Causeway, Columnar Basalt Co. for permission to lay 
tramway lines along the County road from Portrushto Coleraine, and 
also from Portrush to Portstewart was granted. 


Norwich.—At. the last meeting of the Council, the chairman of the 
Electricity Committee (Ald. E. Wild), in moving the adoption of the 
Committee's report, which recommended the acceptance of a tender 
(at £7,798) for a 2,000 kw. turbo-generator, with condensing plant, 
&c., recalled the fact that when the old Norwich Company began, 
their installation consisted of two small engines and generators of an 
aggregate of 150 kw. When the undertaking was acquired by the 

'orporation it had progressed to 2.100 kw.. and when the new gene- 
rator was completed the installation would represent 6.400 kw. The 
Committee were assured that the new generator would be the best 
tvpe of machine obtainable. Although the order for both the engine 
and the dynamo would go to a Glasgow firm, the dynamo would be 
manufactured in Norwich by Messrs. Laurence, Scott & Co., who 
showed themselves abreast of the leading electric plant manufac« 
turers of the country. 


- n "> 
=. = - „> 


814 


..- .' THE ELECTRICIAN, FEBRUARY 23, 1912. 


Portrush.—A plebiscite of ratepayers was recently taken on the 
question of electricity supply. 

Out of 526 papers issued, 427 were returned, 230 were in favour of the 
Council undertaking electricity supply, and 192 against, while 125 under- 
took to take electric current if available. | 

Presentation.—At Blackpool on the 15th inst. the Borough elec- 
trical engineer and tramways menager (Mr. C. Furness) presented, 
on behalf of the staff. à silver- mounted salad bow! and fruit jor to 


. Mr. Geo. Ollier (on? of the assistant engineers), who is leaving to take 


up the position of assistant engineer at Bispham. 


Provisional Order Revocation.—The Вогта of Trade have revoked 
2s from Feb. 14 the Stourport and Kidderminster Electrie Lighting 
Order. 1906. as to so much of the area of supply as is included in the 
Urban District of Stourport. : 


Radcliffe (Lanes.)..—An inquiry extending over three days was held 
last week into the Council's application for senction to borrow £17.750 
for extensions of the electricity undertaking. There was strong oppo- 
sition by the Lancashire Electric Power Co. and some local ratepayers. 

After formal evidence of the rateable value and other statistics had been 
givea, Mr. KEEN gave a sketch of the history of the electricity undertaking 
and of the attempts made by the Lancashire Electric Power Co. to obtain 
a provisional order for thc district. 

The electrical engineer (Mr. Н. WILKINSON) gave particulars of the works 
costs and the financial position of the undertaking. The demand for 
private and public lighting and power was growing, and it was absolutely 
necessary they should have either additional plant or some other source of 
supply. It was proposed to take а bulk supply from Bury, which was to 
be delivered at the boundary of Bury and Radcliffe at the new mill of the 
Co-operative Wholesale Society. The Council proposed to construct а 
main therefrom to a sub-station annexed to the present generating station. 
On the route there were various possible consumers, and those would be 
supplied from the mains. The Corporation’s terms came to hand first, 
and were later on accepted without any alteration being made. 

For the Lancashire Electric Power Co. Mr. T. JoNES contended that the 
agreement ought to be presented to the inquiry. His point was that the 
local authority, which was spending his clients’ money, and other rate- 
pavers’ money, had entered into an improvident bargain, and had not got 
the best terms possible. The object of inquiries was that ratepayers put 
before the L.G. Board their views when they thought the Council's policy 
was not right. Now, the Board was being asked to sanction a loan, 
without being told what the effects of the loan would be on the district of 

Radcliffe. The agreement said to be made between Bury and Radcliffe 
had never been made public, and there ought to be a full disclosure of the 
terms. 

Mr. PickRSTONE said he represented several users of electricity т Rad- 
сіе, who were not concerned in the conflict between the company and 
the Couneil, but did desire to be assured, independently of the Council, 
that, in the agreement with Bury, they were getting terms as favourable 
as the terms which might be obtained from the other party. Large rate- 
pavers were coming to the inquiry with the object of satisfving themselves 
on that point, so that he was bound to enforce the request for the produc- 
tion of the agreement. 

For Bury Corporation, Mr. НАЗГАМ contended that the company was 
not entitled to the agreement. ‘The ratepayers were represented by their 
Council, and if contracts were published Councils would not know where 
they were. | 

The inspector (Mr. T. Ектх) said he should have to consider the matter. 
Unde present circumstances it was not fair to call upon a vendor of supply 
in bulk to disclose an agreement if he did not wish to do so. 

Mr. S. J. Watson, electrical engineer to the Bury Corporation, and Mr. 
E. M. Lacey, consulting engineer, gave evidence that Bury Corporation's 
terms were better for Radcliffe than those of the company. 

Mr. J. W. Kenwortuy, chief engineer to the Bleachers’ Association, 
who had signed a petition in opposition to the Council's expenditure, said 
that, from the power users’ point of view, his position was that in his trade 

they were sometimes forced to make a sudden extension, and then they 
wanted electric power immediately. They were able to get prompt atten- 
tion from the Power Company. On the contrary, he understood, and his 
experience had been, that there was delay when a municipal body had to 
be dealt with. His firm could do-business more efficiently and speedily 
with the company than the Council, because there was less red tape in the 
former. ; 

Mr. Horace F. PARsHALL, chairman of the Lancashire Electric Power 
Co., said that the company had spent £300,000 before they were in a posi- 
tion to ask for a single contract, and for many years it was bound to be 
carried on at a loss, like other undertakings of that sort. They had, how- 
ever, turned the corner, and last vear they earned their fixed charges twice 
over. Now there was no limit to the amount of capital that they could 
call up if they could show a reasonable return. The profit last year was 
somewhere about £10,600. The Board of Trade had satisfied themselves 
as to their financial position, and had sanctioned the transfer of a number 
of provisional orders from local authorities to the company. At present 
the company were generating 20,000,000 units a year, which he considered 
а respectable showing. "Грех were in a position to carry out all their obli- 
gations to consumers or local authorities and they had £150,000 capital 
immediately ready. 

Other evidence having been given, the inquiry closed. 

Richmond.—The General Purposes Ccmmittee consulted Mr. 
Stephen Sellon on the proposal of the Richmond (Surrey) Electric Light 
and Power Co. to take electrical energy in bulk from the Lots-road 


power station, and the Committee recommended the Council to agree 
to the Company taking such supply. or from scm» other source, 
subject to the following conditions :— 

(1) The company's standard rate for current for lighting to be reduced 
by 14. per unit not later than six months from the change-over or comple. 
tion of the necessary arrangements; (2) а further reduction of 1d. per 
unit in the standard rate for lighting not later than 18 months, and (3) a 
further reduction of 4d. per unit not later than three years from the com- 
pletion of the necessary arrangements. The Corporation are also to have 
the right to apply to the company for a reduction in th? price for lighting 
supply at any time after five years from tho date of th» last reduction in 
price, and every subsequent period of five yeara, and in the event of failure 
to agree, the matter is to be referred to arbitration. АЙ plant displaced 
by the change-over to be scrapped and removed from the generating 
station before the purchase period arrives, it being agreed that the Cor- 
poration «ball not be required to purchase any of the plant go displaced, 
but the period for compulsory purchase is to be extended for 30 years from 
192]. 

At the last mecting of the Council the above recommendation was 
agreed to. 


Salford Strike.— The men in the lighting. highways, electricity and 
раз departments of Salford Corporation have struck work for an 
increase of wages. The men demanded a weckly minimum wage of 
265. and 27s. It is reported that sbout 2,000 men are out, and that 
the work of the departments affected is being seriously interfered with. 


Southampton.—Tenders are to b» invited for reconstructing the 
tramway track from Grove-road to the Shirley terminus at an esti- 
mated cost of £4.250, and also for the supply of rails, The tramway 
track between the Cluck Tower and Baryate is to b? reconstructed in 
July at a cost of £3,500. 


Stepney (London). —À loan of £2,500 is to be taken up from the 
London County Council for the purchase of meters. 

The Electricity Supply Committee report that, in connection with the 
agreement between Stepney and Poplar as to stand-by, bulk, or reci- 
proeal supply of current, they proposed that the existing agreement 
should be incorporated in the new agreement and that such new agree- 
ment should make provision under which, broadly speaking, Poplar 
Council would remove the necessity of Stepney Council providing certain 
additional machinery until such tim? as th» maximum demand of Stepney 
reaches 7.270 kw.. by affording Stepney a supply of electricity and by 
Stepney Council th»mselves, after this period of supply, affording to 
Poplar Council a supply. The Committee had considered the draft agree- 
ment to give effect to the above proposals and were of opinion that what 
was proposed was in the interest of both Councils as electricity supply 
undertakers and might be adopted with mutual advantage. ‘There were, 
however. one or two minor matters left to be finally decided upon by 
Poplar Council, and, subject to these being satisfactorily settled, and to 
the approval of the Board of Trade and the L.C.C., the Committee have 
decided to enter into the proposed agreement, and they recommend that 
the seal of the Council b? affixed thereto when ready. 

Closely associated with the agreement, the Committee state, is the 
question of the Council's own position at present. as electricity supply 
undertakers, and the question was particularly accentuated by the re- 
markable increase in the development of the undertaking, which neces- 
sitated the immediate provision of further machinery. They considered 
a report by the engincer and manager (Mr. W. C. Tapper) to the effect 
that the two double-current turbine-driven sets at Limehouse station 
should be converted into alternators, and that two 1,000 kw. converters 
should be provided therefore. With that object obtained, h? recom- 
mended the acceptance of the tender set out in another column. 


Weymouth.— The Council have applied for sanction to a loan of 
£7,500 for extensions of the generating plant (300 kw. steam turbine, 
&с.), and of the mains and services covering the period ending March 
31, 1914. 


Wigan.—The new extensions of plant at the Bradford-place elce- 
tricity works were formally inaugurated on Wednesday last. 

The mayoress (Mrs. T. Ashton) started the new B.T.-H. 1,000-kw. 
mixed-pressure turbine and three-phase alternator, and the deputy 
mayoress (Mrs. Dickinson) started а 400-kw. generating set. After the 
proceedings refreshments were served to the numerous company present 
and the chairman of the Electricity Committee (Ald. Dickinson) gave 
interesting particulars of the progress of the electricity undertaking. 


Workhouse Lighting.—Mansticld Guardians have accepted the 
terms of the Council for the supply of electricity for the lighting of 
the workhouse. 


York.—An inquiry was held on Wednesday by the Light Railway 
Commissioners into the application of York Corporation for an order 
to authorise the construction of a light railway into the South Bank 
district. | | | 

The town clerk (Mr. Н. CRAVEN) said the proposed line would be about 
a mile in length and would commence by a junction with the Dringhouses 
line at Blossom-street, and would proceed by way of Nunnery-lane, 
Bishopthorpe-road, Balmoral-terrace and Queen Victoria-street, to & 
terminus near the back of the grand stand on the racecourse. The track 
would be double, and the cost was estimated at £18,800. 

After hearing the evidence the chairman intimated that they would be 
pleased to grant the order. 


the Electra Musical Society takes place this (Friday) evening in the 


Department of Naval Service of Canada announces that a chain of 


. 1.004 ft. above sea-level. 


. be possible to communicate 
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Electro Harmonic Society.— The next concert (ladies night) takes | к,а ae . 
TRADE NOTES AND NOTICES. 


| place in the King's Hall, Holborn Restaurant on ‘Tuesday evening, 
TENDERS INVITED. 


 Feb.27,at8 o'clock. Мг. S. Z. de Ferranti will preside. 
Electra Musical Society.—The 16th (Ladies Bohemian) concert of 
The Council of the County Borough of West Нам invite tenders 
for the supply and erection of 5.000 kw. 6.000-volt two-phase turbo- 


alternator, with condensing plant. and 6.000-volt c.h.t. switchgear. 
Specification. form of tender. &e.. from the engineer and manager, 
Mr. H. H. Couzens, 84, Romford-road, Stratford. E. Tenders to the 
town clerk, Mr. Fred E. Hilleary. Town Hall, Stratford. E., by Т0 а. т. 
of Saturday, March 9. See also an advertisement. | 

The Electricity Committee of the Corporation of DUBLIN invite 
tenders for thesupply and installation at the Pigeon House generat- 
ing station of 1,500 kw. polyphase alternator, with accessories, and 
the dismantling and alteration of certain plant at the station. Con- 
ditions, specification and form of tender from the City Electrical 
Engineer. Fleet-street, Dublin, and tenders, addressed to the Chair- 
man of the Electricity Supply Committee, 3, Cork-hill, Dublin. Бу 
10 a.m. of Wednesday, March 6. Sec also an advertisement. 

The Electricity Committee of DvBrIN Corporation also invite 
tender for supply and erection complete, and. alternatively, for the 
supply only, of 5.000 volt 100 kw. three-phase transformer pillara. 
Specification, conditions and forms of tender from the city electrical 
engineer, Mr. Mark Ruddle. Tenders. to the chairmin of the 
Electricity Supply Committee, 3. Cork-hill. Dublin, by March 6. 

The Great CENTRAL Ваимлу Со. invite tenders for the supply 
during the year ending April 30. 1913, of various stores and materials, 
including electric light and telegraph materis!s, signal məterials, fog 
signals, indiarubber, iron Багз, ehsins and slings, sheets, &e.. oils, 
screws, nuts, sundry tools, steel angles, bara, castings, бе. 
end patterns can be seen from Feb. 26 to March 4 in the Pub!ic Hall 
of the Conservative Club, Gorton-lone, Menchester. Specifications 


end forms of tender from the Stores Superintendent, Mr. Welter 
Tenders to the secretary. Мг. Oliver 


. Small Queen's Hall, Langham-plece, London. W., at 8 o'clock. The 
chair will be occupied by Sir John Wolfe Barry. K.C.B. The pro- 
gramme will-include a performance of Romberg's ** Toy Symphony." 
glees апа part songs by the choirs, and the following artists have con- 

sented to assist: Miss Nellie Genthany, Miss Gertie Vincent, Mr. 


Selwyn Driver and Mr. E. C. Laney. 


COLONIAL AND FOREIGN NOTES. 


British Columbia.—The British Columbia Electric Railway Co., 
which has a large generating station on the north arm of the Burrard 
inlet, proposes to construct, at a cost of about £250,000, an additional 
tunnel to the Lake of Buntzen, and to provide a separate generating 
station оп the shore of the inlet having an output of over 100.000 ir. v. 
Contracts have just been given out for the first section of the new 


Station. 


Canada.—In connection with the proposed damming of the St. 
Lawrence river. H.M. Trade Commissioner for Canada states that it is 
proposed to divert the course of the river from the lower end of Grande 
Island about half а mile from its present channel to the Ottawa river. 
and by the construction of a dam to keep the level of the St. Lawrence 
as far as its confluence with the Ottawa at the height of Lake St. 
Francis, some 85 ft. above the level of the Ottawa river. 

It is claimed that in 10 or 12 years! time, when the power would become 
available, there would be a sufficient demand in the district to take the 
1.000.000 n.p. of electric energy that could be developed. 

The Imperial Trade Correspondent at Vancouver reports that. the 
British Columbia Electric Railway Co. propose to drive a hydraulic tun- 
nel, to construct dam works and to extend their auxiliary steam plant. 


“№ оо 


Williams, Gorton. Manchester. 
м. Holt. Merylebone Station. London. N.W., Бу 10 sm. Тау, 
March 5. Sec also an advertisement. 

The Council of the Metropolitan Borough of Sr. MARYLERONE 
invite tenders for the supply of various stores, for one yes, Ineludin« 
timber, wood troughine. meter boards, easing, «е, underground 
cables, house cables, rubber goods, box compound snd insulsting 
materials, tools and ironmongery. general and engin? room stores, &c. 
Tenders (on forms to be obtained on 2ppliestion at 19 & 20. York- 
place, Baker-street, W.). must be delivered to the Town Clerk, Mr. 
Jas. Wilson, Town Hall, Maryleb one-lane, W., by noon of Wednesday. 
March 13. See also an advertisement. ; 

SUNDERLAND Corporation invite tenders for the supply and erection 
of steam turbine, 5.000-kw. alternator and surface plant. Speciticea- 
tions and forms of tender from the engineer and manager (Mr. Alfred 
S. Blackman), Dunning-street. and tenders, addressed to the chair- 
man of the Electricity and Lighting C«ummittee, Town Hell, Sunder- 
land. by noon of Tuesday. March 5. See also an advertisement. 

Tenders are invited for the supply and delivery of the following 
materia] for the Australian Postmaster-General’s Department : 
Up to April 2 for 250 three-conductor plugs for MELBOURNE 
(Victoria); up to April 3 for paner-insulated lead-covered cable 
and loading devices for PERTH (Western Australia). and up to 
April 16 Юг magneto table telephones and common battery wall 
telephones for MELBOURNE (Victoria). Tender forms. specifications, 
&с.. from the Commonwealth Offices, 72. Victoria-street, London. 


S.W. See an advertisement. 

Lonpon County Council Asylums Committee require tenders by 
П a.m. Feb. 29, for 12 months’ supply of electrical sundries, iron- 
mongery, belting and packinga,'&c. Forms, &c., from the Asylums 
Committee's Offices, 6, Waterloo-place, S.W. 

ST. GEoncE's (London) Guardians want tenders ny noon Feb. 23 
for 12 months’ supply of electric lam», fittings, engineers’ sundrios. 
&c. Forms of tender from the Clerk, Prin^es-row. Buckineh»m 


Pelace-road, S.W. nu ^ 
Sr. Pancras (London) Borough Council invite tendor: for the 
supply of arc lamp carbons. Specification, conditions of contract, 
and form of tender from the Electricity Department Offices, 57, 
Pratt-street, Camden Town, N.W. Tenders to the town clerk, Mr. 
C. H. F. Barrett, by noon of Thursday, March 7. ( | 
- BATTERSEA (London) Council want tenders by noon March 5 fot 
supply of 1,500 kw. high-pressure steam turbine (coupled to two 
750 kw. d.c. génerators) and switchgear. Specification, &c., from 
the Electrical Engineer, Lombard-street, Battersea, S.W. | 
РОРГАЕ (London) Council require tenders by 10 a.m. March 4 for 
supply and erection of telpher coal handling plant; and alterations 


~ Customs Duties. — The Custcms Law of Brazil for 1912 provides 
thet тета for the first public instaliation of light. power and other 
public works, imported directly by States and municipalities, and 
excluding that destined for private houses, Ва pry 8 percent. ad vel. 
Import duty. 

Mexico.—-The Imperial Trade Correspondent at Toronto states that 
a Cenedian company has been incorporated, with a capital of 
$5,000,000, to construct an electric railwey (90 miles in length) from 
Mexico City to Puebla. 

Lhe British Coasul-General at Mexico (Mr. Stringer) reports that work 


on the line will probably be begun this усаг. tho surveys, &c., having 
been made. "he tramway to Santa Fé is to be converted to electric 
traction. 

The British Vice-Consul at Guadalajara (Mr. Holms) reports that a firm 
of importers of that place desire to get into touch with British manufac- 
turers of producer gas engines, centrifugal pumps and material for 


electrical installations. "a 
A concession has been granted to Sefior L. В. Pardo for utilising the 


waters of the river Grande de Santiago in generating electrical energy. 
Exemption from customs duty on material imported has been granted. 


Russia.—In the Russian Budget Bill for 1912 provision is made for 
the expenditure of 9.800.000 roubles (£1.034,444) for construction and 
repair of telegraph and telephone lines, and 4.496.334 roubles 
(£451,715) for manufacture of torpedoes, wireless telegraph 


apparatus, &с. | 

Spain.—A concession has been granted to the Cia. Vizcaína de Elec- 
tricidad for working an electric tramway from Avanzada to the har- 
bour of Algorta (Vizcaya). The Cía. Tranvías de Gijon have obtained 
a concession for an electric tremway from La Calzada to Muscel 


harbour. 
Wireless Telegraph Notes.—The first report issued by the 


wireless telegraph stations is to be established on the Canadian lakes 
from Port Arthur to Kingston. which will, it is anticipated, much 


improve navigation conditions in the Dc minicn. 
| "Wellington (New Zealand) is, it is stated, to have а long-distance 
wireless telegraphic station of very high power, as the work of erecting 
гв station on the top of Otari Peak (or Mount MceClevert y). the highest 
point of the Tinakori range, has been commenced. The spot is nearlv 
The two masts (150 ft. high) are to be of 
the ladder type and of wood. When this station is completed it will 
Бу wireless to Sydney. Fiji and some other 
distant parts, In the meantime the smaller wireless plant at the 
G.P.O. is in constant use. and is in particular demand for communic.- 
ion with Wellington-bound steamers in the Tasman Sea. 
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to existing coal conveyer at the electricity works. Specifications, 
&c., from the Borough Electrical Engineer. 

LEEbDs City Council invite tenders for a steam turbine, two-phase 
alternator and exciter of 6,000 kw. capacity, running at a speed of 
1,000 revs. per min.; electrically driven surface-condensing plant 
and the necessary steam, exhaust and water pipes, &c. Copies of 
general conditions, specifications and form of tender may be obtained 
from the manager of the department (Mr. Harold Dickinson), 1 
Whitehall-road, Leeds. Tenders to the town clerk, Mr. Robt. E. 
Fox, Town Hall, Leeds, by 10 a.m of Saturday, March 9. 

LEEDS Tramways Committee require tenders by 10 a.m. Feb. 26. 
for 12 months’ supply of electrical sundries. &c. ; also for supply, 
of 1,300 tons of rails, with fish plates and sole plates, points, cross- 
ings, copper bonds, &с.. and for reconstruction 'of portions of 
tramway track. "l'ender forms from Tramway Offices. City-square, 
Leeds. | 

BRapronD Corporation invite tenders for the supply and erection 
of emergency excitation battery and oil eliminating plant for feed- 
water purification. Copies of specification. &c.. from the city elec-, 
trical engineer. Mr. 'Thos. Roles. Town Hall. Bradford. Tenders to 
the town clerk, Mr. Fredk. Stevens, by 10 a.m. of Thursday, Feb. 29. 


KiRKCALDY Corporation require tenders by Feb. 29 for supply апа 
erection of 1.000 kw. steam turbo-generator, condensing plant and 
cooling tower. Specifications from the Burgh Electrical Engineer. 

ILFORD Council require tenders by noon Feb. 27 for one year's 
supply of carbons, cables. fuse boxes. metal and carbon filament 
lamps, joint boxes, meters, &c. Specifications, &c., from Mr. A. H. 
Shaw, Electricity Works, Ley-street, Ilford. 


NwINDON Corporation went tenders by noon Merch 9 for 12 
months’ supply of general stores for the electricity and tramways 
departments, fuse end service boxes, &c.. d.c. meters, oils and grease. 
Specifications, &c., from the Tramways Manager. 

SWANSEA Corporation require tenders by Merch 6 for supply of 
turbo-alternators and condensing plant. Specifications, &c., from 
the Borough Electrica] Engineer. 

SALFORD Corporation want tenders by noon Merch 11 for supply 
of stores to the electricity department, including cables, cable 
secessories, conduits, troughing, fuse boxes, meters, maximum 
demand indicstors, ammeters, circuit-breakers, switches, globes, 
carbons, cerbon brushes, carbon filament lamps. &с. Specifications, 
&c., from the Electrical Engineer, l'rederick-road. Pendleton. 


Heston & IsLEworTH CouNCIL require tenders by March 5 for one 
year's supply of electric cables, troughing boxes, electricity meters. 
sundry electrical supplies, oils, &c., Forms of tender from the 
Surveyor, Council House, Hounslow, London. W. 

DEÉvoNroRT Corporation want tenders by mid-day March 7 for 
switchboard extension and supply of 1.000 kw. d.c. turbo-generator. 
Specifications, &c.. from the Borough Electrical Engineer. 


Tenders are invited up to March 26 for the supply of dry cells to 
the Postmaster-General's. Department. MELBOURNE (Victoria). 
Tender forms, &c.. from the Commonwealth Office, 72, Victoria- 
street, London, S.W. ч 


Tenders are invited by Christiania Corporation for the supply of 
transformers and of lt. cables. Tenders to the “ Elektricitets- 
verkets Expeditionskontor. Raadhusgaten 19." Christiania. up to 
March 1 and 4 respectively. Local representation is desirable. 
Specifications (in Norwegian). &c.. may be seen at 73, Basinghall- 
street, London. Е.С. 


Tenders are invited (by March 12) by the Postmaster-General's 
Dept. of the Commonwealth of AvsrRALIA for the supply and 
delivery of testing instruments at Melbourne. and up to 3 p.m. 
April 3 by the Deputy Postmaster-General. PERTH (W. Australia), 
for supply of four steel towers 40 ft. in height, and two steel towers 
55 ft. in height (Schedule 180). 
wealth Offices, 72. Victoria-street, London. S.W. Local represen- 
tation is necessary. 


The Conselho de Administraçao do Porto de Lisboa (LisBon) will 
receive tenders (until March 2) for supply of 10 electric cranes. Speci- 
fications may be seen at the offices of the Administration. 


ДЗ 


Specifications from the Common- 


Deposit of 


£300 required (to be increased to 7 per cent. of the contract price by 


the accepted tenderer). Four of the cranes must lift 3,000 kilogs 
(nearly 3 tons) each, and remainder 1,500 kilogs (nearly 1: tons) each. 


Tenders are invited by the Government of the State of РЕВХАМ- 
BUCO (Brazil) for the electrification and working of the existing 
tramways (with extensions) and for the electrification of the existing 
street railways (about seven miles), and of the Olinda railway (four 
miles). Tenders will be received at the Directoria Geral de Obras 
Publicas do Estado de Pernambuco, Pernambuco, up to 1 p.m. April 
18. Deposit of 20,000 milreis (about £1,300) required. to be increased 


by the successful tenderer to 80,000 milreis (about £5,300). Local 
representation is necessary. Further particulare may be seen at 73, 
Basinghall-street, London, E.C. 

Constanza (Roumania) Municipality invite applications by March 
11 for an electric lighting and tramway concession. 


Tenders will be opened on Feb. 28 at the Mairie, CoNSTANZA (Rou- 
mania), for the construction of an electricity generating station, and 
for the construction of an electric tramway. Deposit of 50,000 frances 
(£2.000) required. ЕА 


TENDERS RECEIVED AND ACCEPTED. 


The British Columbia Electric Railway Co. have decided to place 
an order with the Caledonian Ironworks Co. for three 14,000 н.р. 
“ Doble " water wheels and with ick: Kerr & Co. for three 9,000 kw. 
electric generators. 

London County Council have eied iie following tenders :—. 

For wiring L.C. С. School of Photo. Engraving and е. 


Tredegar & Co. (recommended for асс’ рі ince)...... £612 0. 
Pinching & Walton она 684 i 0 
А. Hawkins & бопа.............................. ЖҮКТҮ 819 00 
E: Newbald sirrien ireen СИРИНИ ЕЕЕ 834 0 0 
Taller 0 денес акыр рЫ aen НА SANS 948 3 8 
(К ШОКЕ Co: arrr r RR 949 6 6 
d J. Fryer m porc CL sabes 1,135 0 0 

Weston & Зоя... ини eren .. 1,221 0 0 
Е Н. Gaze & DONS „сена ныган ә 1.269 0.0 
Е. Lawrance & оп... онаа 1320 00 


(the Chief engineer's estimate was £712.) 

Tenders (from selected firms) for pneumatic tools for third section of 
central car repair depot were received from Globe Pneumatic Engineering 
Co. (recommend*d for acceptance), £111. 8з. 4d. ; Howard Pneumatic 
Engineering Co., £447. 18s. ; and #361. 4s. (not to specification); Con- 
solidated Pneumatic Tool Co., £498. 3s. 8d. (Chief officer's estimate 
£500.) The Globe Pneumatic Engineering Co. are to be allowed to sub- 
let to Sir W. G. Armstrong, Whitworth & Co. the pneumatic chipping 
hammers, drilling machines and motor hoist, and to the India Rubber, 
Gutta Percha & Telegraph Works Co. the armoured hose. 

The tender of the Frodingham Iron & Steel Co. is also recommended 
for about 130 tons of special side slot rails and fastenings for Kingsland- 
road tramways at £11. 15s. per ton. 

In view of the small quantity to be obtained, the Frodingham Co., who 
supplied the special rails for these lines, were asked to submit an offer for 
th» further quantity and the Highways Committee recommended their 
tender for acceptance. 

Stepney (London) Council have received the following quotations 
for converting two double-current turbine-driven sets to two 1,500kw. 
alternators :— 

Bruce Peebles & Co. (accepted), £3,784 ; Siemens Bros. Dynamo Works, 
£23,781; Dick, Kerr & Co., £3,936; С. A. Parsons & Co., £4.473. For 
two converters required in connection therewith Bruce Peebles & Со. 
quoted £4,600. 

The offers did not include cost of alterations to and preparation of 
concrete foundations and sundry adjustments. 

For the supply of additional generating plant the tender of Belliss 
& Morcom (Ltd.). at £3,000, has been accepted by Hornsey Council. 


The Admiralty have accepted the tender of the Brush Electrical 

Sngineering Со. for an important extension to the power station at 
H.M. Dockyard. Gibraltar. consisting of d.c. turbo generating plant, 
boilers. condensing plant, mechanical stokers, switchboards, 
cranes, &c. 

Shoreditch (London) Council has accepted the tender of Siemens 
Bros. & Co. for the supply of cable, and that of Le Grand & Sutcliffe 
(at £375. 10s.) for converting the existing steam action of the deep 
well pump at Hoxton Baths into an electric motor drive. 


Fulham (London) Council have placed an order with Siemens Bros. 
Dynamo Works to supply 300 electricity meters of various sizes, a3 
required, at 16s. each. - 

The tender of Elliot & Garrood at £2. 18s. 4d. has been accepted by 
Lowestoft Council for supplying new rods required for the condensing 
plant at the generating station. | 

Frankton Junction (N.Z.) Town Board have placed an order with 
the Brush Co. for suction gas plant. d.c. dynamos, balancer booster 
sets, &c. 

The tenders of Veritys (Ltd.) and the North Western Electric 
Appliances Co. have been accepted by Bermondsey Council for 
wiring and fitting candelabra for electric light, &c., at £6. 6s.. ana 
lowering gear at £73. 8s. respectively. 


Broadstairs Council have accepted the tender of James Keith & 


. Blackman (Ltd.) for two electric ventilating fans at £30. 10s. 


| Bacup Council have placed the contract for the Stackstead exten- 
sion of the electricity supply mains with W. T. Glover & Co. 
Bedford Guardians have accepted the tender of H. Bacchus for fire- 
alarm indicator bells at £18. 10s, 
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ts.—The British Government Departments 
have placed contracts with the following firms during January :— 
Admiralty.—A. Graham & Co., “ navy phones." 
War Office.—British Insulated & Helsby Cables, Hooper's Telegraph 
& India Rubber Works, London Electric Wire Co. and Smiths, and Mid- 
ctrie cable and wire. Cryseleo (Ltd.), Edison 


land Electric Wire Co., ele 
& Swan United Electric Light Co. and General Electric Co., incandescent 


electric lamps. -> | | 
India Office.—U. Macintosh & Co., cable, &c. ; Laurence, Scott & Co., 


motors; Whitecross Co., wire. 
Crown. Agents for the Colonies.—New Phonophore Telephone Co., tele- 
hones: Tyer & Co., train tablet apparatus. 
General Post Office.—Siemens Bros. & Co., 
cable, dry cells, distribution cable plugs; 
Cables, paper core cable and telephone exchange 
Johnson & Phillips, v.i.r. and paper core cable; Henley's Telegraph 
Works Co., paper core са ble; Western Electric Co., loading coils : 
British L. M. Erisson Mfg. Co.. switchboards ; Automatic Telephone Mfg. 
Co., telephone exchange equipment for Western (London) Exchange ; 
Albion Clay Co., stoneware conduits: Du Bois Co.. resin-cored solder: 
F. W. Cotterill (Ltd.), telegraph cupholders ; Airds (Ltd.). laving Svkes 
ducts along Edgware-road, and lines of pipes in Greenwich and Woolwich; 
J. Watt, Torrance & Co., packing boxes, 


BUSINESS NOTICES. 

Messrs. Gillespie & Beales have been appointed by the Limmer 
Asphalte Paving Co. as their sole selling representatives in t he United 
Kingdom for their joint box compound; and insulating bitumen. 

In addition to their former telephone numbers (12830 and 12831 
Central) the Crypto Electrical Co. have been obliged to take another 


telephone line (2807 Hop.) 


Government Contrac 


silence cabinets, paper core 
British Insulated & Helsby 
equipment (Morley) ; 


Plant for Sale.—The Oldham Equitable Co-operative Society 
advertise for sale electric lighting plant, including two Lan- 
cashire boilers, two 70 І.н.р. Willans steam engines and dynamos. 
one 60 г.н.р. Brush engine and Haigh dynamo, опе 10-12 в.н.Р. 
Westinghouse gas engine and Haigh dynamo, set of Green's econo- 


misera, steam pump, &c. 

Trafford Power & Light Supply Co. (1902) (Ltd.). Trafford Park. 
Manchester, advertise for sale three 50 kw. double-ended motor- 
generator h.t. and d.c. panels, complete with instruments. switches. 


&c. ; also single-phase transformers and h.t. and l.t. switchgear. 


Patent Development.— The proprietors of patents Nos. 4.175. 


5.564, 5,564a, 5,565 and 8,183 of 1907, relating to “ Alternating- 
current dynamo electric machines” ; of patent No. 5,332/ 1907, 
relating to “ Wireless Telegraph and signalling instruments"; and 
of Patent No. 10.772/1909, relating to “ Electric oscillation de- 
tectors," desire to dispose of same or to grant Jiccnoes there- 
under. Applications to Messrs. Cruikshank & Fairweather (Ltd.), 


65 and 66, Chancery-lane, London. W.C. 

The owner of Patents Nos. 7.028/1908, for ‘ Improvements in 
alternative wireless telegraphy and telephony"; 
7/1909, for ‘Improvements in wireless tele- 


phony,” and 4.028/1909. for ** Improvements in electric condensers,” 
desires to negotiate for the granting of licences. Applications to 
Messrs. Lloyd Wise & Co.. patent agents and consulting enginecrs, 46, 


Lincoln’s Inn Fields, London, W.C. - 

. Excursion Programme.— The Great. Central Co.’s programme of 
excursion facilities from London (Marylebone) contains in concise 
form a vast amount of useful information for those who wish to take 
advantage of the cheap travel facilities to the Midlands, Yorkshire. 
Lancashire and North of England during January. February and 


March. 

On alternative Saturdays tickets at low fares are issued to numerous 
stations available in many cases by express trains, the compartments of 
which are well lighted and maintained at a genial temperature. Those 
who wish to spend a day or half-day in the country will find low fares are 
charged several days a week to the Chiltern Hills and Vale of Avlesbury. 
Week-end and tourist tickets can also be obtained to а large number of 
places. [n each case the train times for both the outward and homeward 
journevs are given, with the fares, &c. Copies of this excellent programme 
can be had free at Marylebone Station, G.C,R. Town Offices, or post free 
from the Publicity Oftice, 216, Marylebone-road, N.W. 


| BANKRUPTCIES, LIQUIDATIONS, &c. 

Chas. Oldham MeMillan, electrician, &c., 15, High-street, Portma- 
doc, Carnarvonshire, has been adjudicated bankrupt. The first 
meeting of creditors will take place on Feb. 29, at Crypt-chambers, 
Chester, and public examination on March 25, at the Police Court, 


Portmadoc., 
minated Signs (ТА4.). 1204, Manor-road. 


The liquidator of Illu 


Clapham, London, S.W., has been released. 


` The Mica Supply Co. (Ltd.) is being wound up volu 


Farnam, 19, St. Dunstan's-hill, London. E.C., has been appointed 
will take place at 19, St. Dun- 


liquidator. A meeting of creditors 
stan’s-hill, on Feb. 26. Claims to Мг, Farman by April 16. 


apparatus for 
4,026/1909 and 4.02 


ntarily, and Mr. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 
zen Spectall 


me of the specifications recently published have be 
& Pryor, Chartered Patent Agents, 70 and 72 


The following abstracts from 52 
compiled by Messrs. MEWBURN, ELLIS 


Chancery-lane, London, W.C. 
1910 SPECIFICATIONS. 


29.833 BRowN. Reproduction of sound by electrical means. | 
In order to obviate the unequal vibration at ditferent points on а peripherally 


aphragm. a’ telephone rec siver is made up of a lient conical diaphragm anda 
resilient member responsive to variations of current in a coil, throuch which the line 
Currents pass, and carrying the diaphragm by its centre. so that the latter 1$ free to 
vibratə as a whole. A cover or ear-picce Situated over the diaphragm at a compara- 
tively short distanc? from it 15 provided. The inner surtace of the cover is tormed to 
correspond approximately with the shape of the conical diaphragm. The diaphragm 
may be form:d of a very thin shert of aluminium or aluminium alloy and steel, and 
may b? built up or stiffened by radial cocrugations or rios or spun from a disc in sucha 
way that itisstrong:st at th? centre and o: diminishing strength towards the periphery. 
29.980 EversHen & VIGNCLES & EVERSHED. Circuit-breaking safety devices for electrical 
apparatus and the like. 

Th» invention consists of an automatic circuit-breaker adapted to act as a safety 
devic? for tha protection of electrical apparatus from overload and particularly from 
sudden overload. The circuit-breaker 15 maintained closed by the residual magnetic 
flux provided in a joint or a narrow air-gap. and operates in connection with a map- 
netic core having means additional to the core, such as windines or a permanent 
maenet for magnetizing the same. The circuit-breaker is adapted to be opened with 
great rapidity when the working current ot the circuit-breaker— flowine in coils 
arranged to provide an opposing or demacnetisine flux without flowine round the 

limbs of the permanent magnet- reaches or exc2eds a predetermined amount. 


1911 SPECIFICATIONS. 
1,527 ]оннзом. (Badische Anilin & Soda Fabrik.) Electric Arc lamps. 

An electric arc lamp is described in which a long stable electric arc is maintained by 

а current of air or other gas or gases, the arc being enclosed in a sheath of compara- 
tively cool air or gas, so that it is easier for the arc to remain in such a position than 
for it to pierc2 through the layer of comparatively cool air or gas. The air or gas i3 
passed through a suthcizntly transparent tube, and th» arc is rendered luminous by 
itable body which may b? contained in the carbon elvctrodes or 


the addition of а sul | 
to the arc by said current or both. Such a suitable substanc? is calcium 


brought in 
fluoride. И is stated that an arc of three yards long can be thus obtained. 
3.424 Evans. Telephonic hearing appliances for deaf persons. 
3.549 Van Клрем & Со. & Metz. Methods of and apparatus for the electric lighting of 
motor cars and other purposes. 
The invention provides a switch which, 1 
whereby the whole or one or more of anumb 
at will, at the same tim? also serves as a Sing 
over switch, whereby the battery may be changed from 
The construction of the switch is also such that the various circuits it controls may 


be supplied with current at different voltages from the same battery. Such а switch 
tween and adapted to make contact 


comprises two series of insulated contacts, be 
with which is a multiple brush or brushes. One series of contacts controls the 
battery while the other series of contacts regulates the lamp or other circuits to 
which electric current is to be supplied. 
4,889 Fery. Electricclocks. (1.3 10.) 
5,061 “ Z“ Evectric Lame MANUFACTURING Co. & НОСЕ. 
cent electric lamps. 

In metal filament lamps an auxiliary support is provided having one end in contact 
with the usual support and the other end spaced away from the usual support but 
maintained in close proximity to. while being normally clear of. the filaments. Should 
one or both of the adjacent filament ends break away from the support they wil be 
engaged by the auxiliary support and the circuit still maintained through the lamp. 

5427 ALLEN. Electrically-controlled fastenings for railway carriage and other doors. 
6.157 GoLDsTtEIN. Tell-tale or electrical supervision apparatus for watchmen and the 


like. 
6.557 ALLGEMEINE ELEKTRICITATS-GEs. Control of electric motors. (15/3/10.) | 
15,898 NIGHTINGALL. Means for automatically controlling heat in electric heating 


apparatus. 
17.006 Perry. Wind power electric storag 
cation on 13.430,6/6 11.3 

An automatically regulated installation is provided comprising a wind engine, a 
dynamo driven by this engine. a storage battery and an automatic switching device. 
The electrical energy produced by the dynamo is stored in the battery for use as 
required. The number of cells in series opposed to the dynamo is increased or 
decreas2d as the speed and therefore the voltage of the dynamo increas?s and decreases. 
The field of the dynamo is preterably separately excited by the whole battery. 

18,879 WiRTH, Beck & Knauss. Means for controlling and actuating apparatus by 
electromagnetic radiations. 

19.392 FELTEN & GUILLEAUME CARLSWERK ÁKT.-GEs. 
20.659 BRITISH WESTINGHOUSE ELECTRIC & MANUFACTURING Co. 
& Fortescue.) Insulation of electric conductors. 

The object of this invention is to provide a solid insulating body adapted to sepa- 
rate high voltage conductors, and of such shape as to utilise to its full insulatine value 
the air or other insulating medium in which the conductors are located. The insu- 
lating body has its surfaces so shaped as to conform with the lines of forc? repre- 
sentine the electric field existing between the conductors. 

20.833 NAUMANN. Regulatable electric resistances. 

21.351 G&RAHAM. Напа combination telephonic instruments. 

21.783 HuBBELL. Storage battery electrodes. 

22.547 Bigge & Butt. Electric switches. 

28.263 Siemens Bros. Dynamo Works (LtD) (Siem 
ments for the working in parallel of synchronous and asynchrcnous 


current generators. 


APPLICATIONS FOR FATENTS. 
t) are not open 10 


Nora. —The wnder mentioned Applications (except those marked 
_ public inspection until after acceptance of Complete Specifications, Those marked * are 
‚ open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. hose of communicators 


Names within parentheses are 1 
ol inventions, When complete Spec an asterisk (s affixed, 


gripped di 


n addition to being an electric distributor 
er of circuits may be completed or broken 


le and double-pole switch and a change- 
series to parallel working. 


Manufacture of incandes- 


e installation or apparatus. (Divided appli- 


Excesscurrent switches (30 8/10. 
(Randall. Farnsworth 


ens Schuckertwerk: С :5.)  Arranre- 
alternating- 


ification accompanies application, 
January 17, 1912. 


1.303 BrewerTon. Arrangement of electric generator. | 

1.308 WiLsow. Hoisting gear. winches, ог the like operated by electric motors. 

1.336 FARLEY. Shades of incandescent electric lamps. | 

1.365 Peck & EckMANN. Operation of direct-current electric motors. 
1,389 WorDINGHAM & Grote. Electric fuses. 

1,395 Hever. Magneto-elactric ignition apparatus.* 

January 18. e Vut TT 

| i32rs internal-combustion engines. | 

Ele ea vena rotor circuits of alternating-current 


1,449 Suaw & SHaw. Starting switches for the 
motors having wound rotors and slip-rings. 


1.453 Harper & FOWLER. parking plugs. 
1,454 WILSON. Électro-therapeutic appliances. — , —, 
1.472 Leitner. Regulating dynamos and electric circuits. 


1,474 LEITNER, Variable-speed dynamos. 


4 


1,435 SCLATER. 


ud ure, Er MEE EA CS Же. 
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ame 


COMPANIES' MEETINGS AND REPORTS. 


tem ce pee 


ASCOT DISTRICT GAS & ELECIRICITY CO.— Tho report for 1911 
states that there was a profit of £1,243 on tho electricity account. 
After meeting all charges and interest on debenture stock, &с., and 
paying an interim dividend at rate of 5} per cont. per annum for the 
first half-year and setting aside £1,067 for reserve for renewal of plant, 
there remains £2,708, out of which the directors recommend payment 
of a dividend at the rate of 5} per cent. per annum for the last half- 
year, leaving £503 to be carried forward. The revenue from electricity 
shows an increase over that of the previous year of 256 per cent., 
with an increased net protit of 62:7 per cent., whilst the supply of gas 
since the introduction of the electricity plant also increased by 
5,012,C0) ft. | 

BATH ELECTRIC TRAM WAYS (LTD.)—' Phe directors’ report for 1911 
states that after providing for interest on debenture stock and loans, 
and paving preference dividend, setting aside £1,000 for first mortgag> 
deb-nture sinking fund, and including £06,607. brought forward, the 
balance is £10,138, watch itis proposed to carry forward. 

BRISTOL TRAMWAYS & CARRIAGE CO. (LTD.)—At th^ meeting last 
week the chairman (Sir Geo. White) said that the receipts from the tram- 
ways department were £225,149, an increase of £7,472 over those of the 
corresponding period of 1910. The receipts of the carriages department 
totalled £106,079, an increase of £18,084. After giving an analysis of the 
accounts h> referred to the decision of the Court of Appeal in the Totten- 
ham rating case. hat meant that a tramway for rating purposes was 
а railway and that on their sanitary and local district rates they should 
pry on one-quarter only of the assessment, and that would mean no 
inconsiderable diminution in the future charge for city rates. ‘Whe cost 
of renewals, repairs and maintenance eame to £114,500, against £100,000. 
"he item of permanent way renewals had increased by £500. Зу had 
rehid a number of miles during the past vear, and must continue the 
programme in the ensuing vear. The other items do not show any con- 
siderable variation, that for rolling stock, plant and machinery being 
larger in consequence of the additional number of vehicles, but they had 
included £7,050 to meet depreciation of motor vehicles, which, in the 
opinion of the directors, was а wis? cours? to adopt. "] heir total expen- 
ditur» for the узат was £270,574. [елум a net profit of £65,164, which 
enabled them, after payment of interest on debenture stock, &c., and 
the preference dividend, as also the interim dividend on the ordinary 
shares, t» recommend a final dividend for th» half-year at the rate of 
4 prent, per annum, and to make an addition to reserve for contin- 
ponetes and топта. alsof £4,905. 

BRITISH & SOUTH AFRICA C9.— Yne directors report for year ended 
March 3]. 1981 1, t vis an interesting account of the company's progress, 
It states that Silisbary Municipality has ау issued a loan of £100,000 
for water orks oad eletre hynting plant. Particulars of the develop- 
ment of the raidsays, the exploitation of the mineral resources of the 
страчу х terr.tornes, е. ar» given at considerable length. 

BRITISH ENGINE, BOILER & ELECTPICAL INSURANCE CO. |LTD.— 

a he accennts for the past vear show disposabl* balances of 422.125. 
including £1.497 brought forward. A dividend of 5s. por £3 pud share 
was ри in July, and the directors now recommend a final dividend of 5s. 
pir share and а bonus of 33, per share, less tax, and £250 is to be written 
off furaiture account ; add $7.00) placed to reserve, making a total of 
£83,030, £2.091 being carried fors ard. 

BRITISH L. M. ERICSSON MFG. CO.(LTD.)--The ninth annual general 
meeting was held at the offices yesterday (Thursday). Mr. W. M. Crowe. 
the chairman, presiding, In the eourse of his speech Mr. Crowe said that 
before passiug on to the business of the meeting he must refer to the sad 
event which happened only two weeks ago, namely, the death of their 
dear friend and chairman, Mr. George H. Robertson. Mr. Robertson 
was chairinan of the Company since its inception in 1903, and a more 
thorough chairman no company ever had. The personal interest he took 
in its affairs had always been a matter of wonder to them all. considering 
that he had so many other matters of greater interest to attend to. For 
all the work done for the Company he refused to accept even his out-of- 
pocket expenses. In. December last it was found necessary to form the 
concern into a public company. so that they could make an issue of shares 
to the publie. ‘The reason for issuing those shares was that the business 
was growing enormously, and consequently more capital was required. 
A further reason was that they had to рау off the £70,000 debentures held 
hy the National Yolephone Со. ‘Pho new Issue would be one of 99.990 
6 percent. cumulative preference shares, and the prospectus will be issued 
on Monday. In stead of the £70,000 debentures which are being re- 
deemed, it was their intention to issue £50,000 5 per cent. first mortgage 
debentures, and these will be taken up as soon as they were issued. 
Another change which had taken place in connection with their Company 
was that the National Telephone Co. who were half owners of th» con. 
cera, were, according to agreement, piid off on Јал. blast. and the 50,000 
ordinary shares held by them were taken over by Messra L. M. Ericsson 
& €», (Stockholm) and their friends. He was sorry that their good 
friends, the National Со... hid been foreed through circumstances to retire, 
bathe was giad to sav that the Postmaster-Goeneral had stepped into the 
broach in a very larg: wav, and had placed orders with than to a greater 
extent thoai they ever had dreamed of from the National Telephone Со. 
Mit wasa fact that th Post Ofhes was to extend the telephone services at 


the rati stated in the Press, then the prospects for the future were very ' 


brant for telephone manufacturers, Certainly there was plenty of room 
for ext son wha they consdered that in this country there were less 
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than 700,000 telephones installed, and in the United States there were 
over 8,000,000. In Europe the case was the same ; we were вау behind. 
Stockholm. a much smaller city than Birmingham, had one tele phone for 
every 4-7 of its inhabitants, whereas Birmingham, a much wealthier city, 
had one for every 73, and most of our other cities were in the same state. 
He regretted to notice that there were an inclination on the part of the 
Press, or a section of the Press, to Jump to the conclusion that the tele- 
phone service in this country had already declined under Government 
control. He had had that put to the test pretty severely, and he could 
not see that there was the shghtest difference in the service. Indeed, he 
did not exactly see how it could be ditferent, with the same management 
at the exchange and the same girls to reply to their calls. He feared the 
agitation had а good deal to do with the fact that it was now a Govern- 
ment service, and not a private one. T'he National Co., without a doubt, 
gave them a splendid service, and it would perhaps be a good thing if the 
Postmaster-General followed the lines which made the National such a 
However, with a man like Mr. Herbert Samuel at th^ hoad of 
affairs, and with the staff he had under him, many of whom he knew 
personally, and now with a great infusion of the National staff, he did not 
think there was much fear of the telephone service going down; indeed, 
he should be disappointed if it did not improve greatly before the Post 
Office hid had it long. there wer? eireumstances—such as the changing 
over of зи бег. Бога from one exchange to another—which might disor- 
ganise certain parts of the London service; but the same would have 
happened if the National Co. were still in command. Зп» result of the 
past year’s working was an excellent one, namely, a net profit of 
£27.143. 15s. (or 27 per cent. on the capital), and that after heavy depre- 
ciation of the capital assets. Further, the working ex penses to gain that 
result had only increased slightly from 1909, when the net profit was 
£10,500. "ih? balanee-sheet showed a very healthy state of affairs. No 
amount was standing on the books in respect of patent rights and good- 
will. which they considered to be valuable assets. They have had the 
capital assets at the factory valued by Messrs. Fuller. Horsey, Sons & 
Cassell, and the value they put upon them was £116,768, whoreas those 
same assets stood in the books at £86,800. 118. 3d. The report and 
accounts were then adopted and the retiring directora and auditors were 
re-elected. 


DUBLIN & LUCAN ELECTRIC RAILWAY С0.- At the meeting last week 
the dircetors’ report stated that the gross receipts for the Ва усаг were 
£3,960, or £47 less than the corresponding period List vear, The expendi- 
ture increased by $217. After. providing for debenture interest the 
balance was £1,123. 165. 24. The directors. recommended the usual 
half-vearly dividend on the 5 per Cent. preference shares. The report 
and accounts were adopted. 

ELECTRIC TRACTION ON LONDON RAILWAYS.— Xt the meeting of the . 
London & Nocth- Western Railway Co. last week the chairman (Mr. G. H. 
Claugnton) refereed to the bills deposited by the company and the 
London Electric Railway Co., and stated that they contained inportant 
modifications of the company’s suburban electrification scheme, It was, 
for instance, proposed, by arrangement with the North London Co., to 
electrify а portion of the latter's railway to give а through electric 
service to the City, and also, by the London Electric Co. extending their 
" Bakerloo " Tube from Paddington to Queen's Park, to give a through 
service from Waftord to the West-end of London. The improved scheme 
would cost the company about £250,000. 

At the mecting of the North London Railway Co. the chairman (Lord 
Rathmore) said all their efforts had as vet failed to overcome the con- 
stantly Increasing competition of motor "buses, tubes and electric tram- 
ways. They proposed, however, to take advantage of the scheme of 
the L. & N.-W. Railway for the development of their suburban services 
by making an arrangement with that company for the electrical equip- 
ment. of their own line for their passenger services between Broad-street 
and Chalk Farm. As that electric service would pass over the whole 
length of the North London Railway line, they hoped very soon to derive 
a considerable increase of revenue from that service. 


FARNHAM САВ $ ELECTRICITY СО. At the meeting last week the 
directors’ report stated that the electricity works were т a forward state, 
and а supply of electricity would be available this spring. 


IMPERIAL TRAMWAYS CO.— At the mecting last week the chairman (Sir 
Geo. White), in moving the adoption of the report and accounts, gave 
particulars of the improved position of the London United ‘Tramways, 
in which the Company is interested. The revenue account for the past 
vear showed an available amount of £13,000, and after payment of deben: 
ture interest the balance was £7,678, which the directors recommended 
should be carried. forward. 

KENSINGTON & KNIGHTSBRIDGE ELECTRIC LIGHTING CO. (LTD.)—Th* 
directors’ report states that the renewal and reserve fund account now 
stands at $105.64. 123. 11d., an increase of £10,530. 12s. 44. over the 
amount at the end of 1910. After providing for amount placed to renewal 
and reserve find account, and paying the dividendion the 6 percent. first 
preference shares to June 30, 1911, on the 5 per cent, second preference 
shares to Sept. 30, 19811. and an interim dividend at the rate of 8 per 
cent. per annum on the ordinary shares for the first half of the vear, the 
balance for the year 19] 1, 15 £9,055. 45. 4d. Out of tls sum £1,900 has 
been appropriated to payment of the first preference dividend to the end 
of the year, and £625 has to bo set aside to meet portion of dividend on 
the second preference shares accrued to same dato. It is proposed to 
pay out of the balance (£6,939, 4. 4d.) a further dividend on the ordinary 
shares at the rate of 10 per cent. per annum, for the past half-year, 
making with the interim dividend paid in August 9 per cent. for the 
year, and leaving а bilance of £3,650. 43. 4d. to b> carried forward. 


SUCCESS, 
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' LANARKSHIRE TRAMWAYS СО. —Mr. А. R. Monks, who presided at the 
meeting last week, gave particularts of the progress made by the Company. 
The increase in traffic receipts in the second half of the усаг was mainly 
due to the opening of the new Stevenston extension. Lanark County 
Council was promoting a Bill to construct tramways from Uddingston to 
Bellshill and Mossend to connect up with the Companv's lines, and also 
to acquire the Company's undertaking forthwith. ТЕ was the intention 
of the board to oppose the Bill, and they were satisfied that Parliament 
would not grant the powers asked for. 

LANCASHIRE UNITED TRAMWAYS (LTD.)—The report for 1911 states 
that the profit amounts to £12,783, and after paying the prior lien deben- 
ture stock interest the balance (£283) has been carried to depreciation 
account. From the various tramways (including the dividend réceived 
from St. Helens Tramways) tho traffic receipts were £70.950 : miscclla- 
neous receipts. £5,200 ; total, £76,240. Less working ex penses, £46.568 ; 
general charges, £5,526; and rent of leased lines, &c.. £4,961, leaving 
£19,185, an increase of £3.889 compared with 1910. T'he receipts per car- 
mile amount to 797d. The expenses have decreased by £1,472, and the 
increased profit is £5,361. The sum of £1,533 (less tax) was received as 
dividend oa the company's holding in the New St. Helens & District iram- 
wavs Co. The generating station, car sheds, distributing stations and 
other lands and buildings have been transferred аз from Jan. 1, 1912, to 
the South Lancashire Tramways Co. 

MACKAY COMPANIES.—'the annual report of the Mackay Companies 
states that the Commercial Cable Co.'s new deferred cable service 
at half rates has not yet produced a largo or protitable гае, but 
that the reduced rat? is proper in view of the larg: class of people who will 
use it and who have no codes. No bonds or stock have been issued 
during the year, but an extensive telegraph system has been constructed 
in Texas and the surrounding States, and has been paid for out of general 
earnings. Total gross earnings were almost exactly the same т 1911 as 
in 1910, the largest in the history of the company, but there was an in- 
crease In the operating expenses due to the high cost of the fast service 
given by the land line system. 

MATHER & PLAT? (LTD.)—'lhe report for 1911 states that th» net 
profit, after charging depreciation and directors’ remuneration and 
expenses is £127,156, to which must Бо added balance forward of £37,600, 
showing an available total of £164,756. The preference dividend and the 
interim dividend on th? ordinary shares for the half-year to June 30. 1911. 
absorbed £40,000, leaving for disposal £124,756. The directors recommend 
payment of dividend for the half-year to Dec. 31 of 5 per cent. perannum 
on the preference shares (£10,000). dividend for year to Dec. ЗІ at rate 
of 10 per cent. per annum (tax free) on the ordinary shares (less interim 
dividend paid in September), £30,000 ; and a bonus of 2 per cent. (tax 
free) on the ordinary shares (£12,000) ; also to transfer to works removal 
reserve account £40,000, carrying forward £32,756. Satisfactory pro- 
gress has been made with tho large extensions at the company’s Park 
Works, and several departments have been removed thereto from the 
Salford Iron Works. һо directors recommend the above transfer to a 
special works removal reserve account in view of considerable depre- 
ciation and expense incidental to those charges. 

MERSEY RAILWAY CO.—-Mr. Jas. Falconer, who presided at the meet- 
ing on Friday last, stated that for the first time in the сот рапу в history 
the board had been able to pay the interest due on certain classes of the 
debenture stocks, The interest had always been paid on the new deben- 
ture stock, which was issued in connection with the electrification of the 
railway, but none of the original debentures stock had ever before re- 
ceived any interest. In the last half-year of steam working the number 
of passengers carried. was 3,357,000, against 7.383.000 in the past six 
months, an increase of 120 per cent. ; and in the same period the gross 
revenue had increased from £29,470 to £54.150. equal to 83-75 per cent., 
and the net revenue from £1,188 to £23,960. Those figures showed the 
remarkable results which had followed the adoption and efficient working 
of their electrification policy since 1903. From then until tho period 
under review each half-year had shown an increase in traftics. In July, 
August and September, owing to a combination of adverse cireum- 
stances, their returns were affected, but since September, when tho strike 
сате to an end, their traftics had again shown a steady growth. ‘The 
directors hoped that before long it would be possible to pay the remaining 
debenture interest and then reach the point when the shareholders would 
begin to receive something from the working of the undertaking. 

NATIONAL ELECTRIC SUPPLY CO. LTD.)—At the annual meeting on 
Friday Mr. J. Booth (chairman) stated that £3,000 had been spent on 
capital account, chiefly for new mains. During the last two years 
revenne from lighting had been reduced owing to the introduction of 
metallic lamps. А dividend of 4s. on the ordinary shares (£3. 12s. 6d. 
nominal value) for the half-year, making 7s. per share for the year (the 
same as for 1910), was agreed to. 

NORTHWICH ELECTRIC SUPPLY CO. (LTD )—The directors’ report 
for the past year states that there has been an increase of 23 per cent. 
in the sale of power and heating units. A dividend of 3 per cent. on 
the ordinary shares is recommended. There has been no dividend on 
the ordinary shares for the last two years. 

PARA ELECTRIC RAILWAYS & LIGHTING CO. (LTD.)—l'he revenue 
for the year ended Nov. 30, after providing for expenses in Para and 
adding balance of exchange, interest and transfer fees, amounted to 
£123,295, compared with £136,880. London office expenses and interest 
and sinking fund on debenture stock absorbed £46,886, leaving £76,409. 
The directors have transferred £15,000 to reserve and £10,000 to con- 
tingencies, leaving £51,409. With balance brought forward, the total 
available is £58,843. It is proposed to pay a final dividend of 5 per cent. 
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on the ordinary shares (making, with interim dividend, 10 per cent. for 
vear), leaving £1,442 to be carried forward. A new 660 kw, set has Leen 
installed in the power station and also new condensing plant. 

PENNSYLVANIA WATER & POWER CO.—'lhc total revenue for 1911 
was $516,285 and the expenses and interest charges were $450,054, 
leaving а surplus of $66,200. While large contracts for the delivery of 
power to the United Railways and Electric and the Consolidated Gas, 
Electric Light & Power Companies were concluded early in the усаг, the 
company did not receive the full benefit of them until July last. At the 
close of the vear the company was in receipt of income of over $600,000 
рег vear. Тһе present income is derived from contracts of a nature 
which employ at times very nearly the present capacity of the plant. 
The directors propose to extend the capacity of the plant by installing 
during 1912 an additional water wheel and electric generator, which will 
increase the present electrical capacity by 16.000 H.r., giving at the end 
of 1912 an installed electrical capacity of 72,667 H.P. 

SCARBOROUGH ELECTRIC SUPPLY CO. (LTD.)—The report for 1911 
states that the number of units supplied, including the 300,000 mini- 
mum supply to the Scarborough street tramways, was 859,853, an in- 
crease of 26,974. Metal filament lamps, which as first, owing to their 
great economy, tended to reduce receipts, were now attracting a 
sufficient number of new consumers to counteract that adverse effect. 
After placing £1,006 to depreciation the bulance was £3,242, and the 
directors recommend that a dividend be paid (tax free) ut rate of 3 
per cent. for the year, leaving £242 to be carried forward. 

SOUTH METROPOLITAN ELECTRIC LIGHT & POWER CO. (LTD.)—Thic 
revenue account for the year ended Dec. ЗІ, 1911, shows a credit balance 
of £31,072. 5s. Id., which, with £1,242. 11s. 10d. brought forward, makes 
а total of £32,314. 16s. Па. After deducting &11,739. 153. 4d. for 
interest on debenture stock, &c., £5,003. 17s. 7d. for interim dividend on 
the 7 per cent. cumulative first and £1.500. for interim dividend on 
the 6 per cent. cumulative second preference shares, there remains 
£14,071. 4s. The directors recommend payment of final dividends on 
the first preference shares (£5,003. 17s. 7d.) and on the second preference 
shares (£1,500), placing £3,000 to credit of depreciation account and £1.500 
to credit of preliminary expenses, the balance (£3,067, 6s. 54.) being 
carried forward. The equivalent of 230,191 35-watt lam ps is connected, 
against 208,046 in 1910. an increase of 22,145, against 16.744. There are 
4.697 consumers against 4,305. The company's show-room has been 
much appreciated by consumers, and has assisted the development of the 
business generally. The West Kent Electrie Co.'s business із steadily 
develuping. 

TELEGRAPH CONSTRUCTION & MAINTENANC ЕСО. (LTD.) Тһе forty: 
eighth annual report of the directors states that the accounts for 191] show 
a net profit of £87,515. 7s. 54.. after charging interest on the debentures, 
To this sum must be added £107,577. 16s. 94. brought forward. making a 
total of £195,003. 4s. 24. From this amount is deducted the interim divi- 
dend of 5 per cent. (paid in July last), amounting to £22,410. leaving 
£172.683. 4s. 2d. to be dealt with. Of this sum the directors propose to 
distribute a dividend of £1. 4s. per share, together with a bonus of 6s. per 
share, absorbing £56,025, being at rate of 121 per eent., and making, with 
amount already paid, a total dividend and bonus for the vear of £2. 2x. per 
share, or 175 per cent. (tax free), and to supplement the reserved fund by 
£10,000 (making it £85,000), leaving £106,658. 4s, 2d. to be carried forward. 
The general business of the company during the past vear has been satis- 


factory. The works and steamships have been maintained in their usual 


state of efficiency. 

TYNESIDE ELECTRICAL DEVELOPMENT CO. (LTD.)- -The accounts for 
the year ended Jan. 31 show an available sum of £4,589, inclusive of 
£1,412 brought down. After transferring £1,000 to genera] reserve, 
the directors recommend a further dividend of 10 per cent., making 15 
per cent. for the vear, саггути forward £1,989, 

WASTE HEAT & GAS ELECTRICAL GENERATING STATIONS (LTD.)— 
The profits earned during the vear ended Jan. 31, after deducting adminis- 
tration expenses and interest. paid on calls in advance, amount to 
£25,071. Is. 7d., against £21,914. 13s. 3d.. less amount transferred to 
reserve (£7,500), leaving £17,571. ls. 7d., against £14,914. 13s. За. With 
balance brought forward the amount available is £23,618. 16s. Nd., against 
£18,517. 17s. 104. The directors propose to declare a dividend at the 
rate of 8 per cent. for the vear, which will absorb £15,663. 135. 8d. leaving 
£7,955. Зх. Id. to be carried forward, against £6,047. 15s. 24. The nego- 
tiations for erecting further waste heat generating stations had so far 
advanced early in the year as to require the issue of further capital. At 
a general meeting the company increased the authorised share capital 
from £250,000 to £350,000, and in Mav, 1911, the directors offered for 
subscription 160,000 shares at 21s. per share. The new generating plant 
at Grangetown for the utilisation of exhaust steam from the works of the 
Tees Furnace Со, is now in operation. The new stations at Port 
Clarence and Ayresome, cach of which has a capacity of 3.200 H.P., are 
still in course of construction, but are expected to be completed during 
the next two months. The construction of the proposed station. at 
Redcar has not vet begun, as the negotiations have not been concluded. 
The Bankfoot Power Co. have completed the extensions to their Bank- 
foot station and are constructing a further station at Bowden Close. To 
meet the cost of construction of these new stations, the Bankfoot Co, 
have issued £50,000 of debentures and have increased their capital by 


the issue of 40,000 shares of £1 each. 
WESTMINSTER ELECTRIC SUPPLY CORPORATION (LTD.)—In their 
report for the year 1911 the directors refer to Lord Suffield’s resigna- 
tion of the chairmanship and Mr. J. Browne Martin's appointment in 
his расе; also to tho death of Mr. Edmund Boulnois, who had served. 


the company as a director for 25 years. Мг. Montagu Gluckstein has 
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been elected to the vacancy. The supply of current, which on Dec. 
31, 1910, was provided for the equivalent of about 33,800 kw., had 
increased by Dec. 31, 1911, to the equivalent of about 55,462 kw. The 
length of roadway in which continuous-eurrent mains have been laid 
now exceeds 90 miles, making about 361 miles of ways, into which 
‘upwards of 273 miles of copper (strip and cable) have been drawn. In 
addition 6 miles of trunk mains (35 miles of way) are laid in the com- 
pany's area to connect tho stations with the Central Electric Supply 
Co.'s station at St, John's Wood. An interim dividend, at the rate of 
10 per cent. on the ordinary shares and the 4; per cent. preference 
dividend for the half-year to Jane 52, have been distributed. Allowing 
for depreciation, sinking fund and other charges, the net balance is 
£47,283. 18s. 8d., from which the balance preference dividend 
(£10,788. 53.) is deducted) leaving £36,5)1. 133. 8d. The board 
recommend a dividend at the rate of 10 per cent. (less tax) for the 
past half-year, carrying forward £10,607. 

YORKSHIRE ELECTRIC FOWER CO.— h^ chairman (Мг. А. G. Lupton) 
stated at the meeting on "'assday that almost all the capital expended 
during the year had been on extensions of mains and sub-stations, and 
on apparatus in customers” premises to Secure new revenue. Since the 
report was issued. the whole of the 106.000 preference shares had. been 
applied for. Ths mains were being extended over their area. ‘The 
revenue continued to grow, though it had been mach delayed by the break 
down in the summer, an occurrence which involved special arrangements 
and the installation of temporary plant at considerable extra running 
eost. The plant was now all at work again, and in the meantime, to 
secure further the reliability of the supply and give a larger margin of 
safety, two additional units of generating plant had been ordered. Dur- 
ing the past yearan agreement hd been made with Heckmondwike Urban 
Council for a bulk supply, which would be commenced in a few days. 
The company would then be giving a bulk supply to six local authorities 
in its area—the Corporations of Pudsey. Brighouse and Dewsbury (for 
Ravensthorpe district), and the Urban District Councils of Heckmond- 
wike, Mirfield and Whitwood. In addition energy was being supplied 
to the Distribution Company for Calverley, Castleford, Farsley. Gomersal, 
Hipperholme, Horsforth, Liversedge, Ossett and Sowerby Bridge, where 
it was used. for tramways, power and house and street lighting. The 
directors had always looked to bulk supply forming a large part of the 
company's business, and although local authoritics had been slower to sce 
the advantages of such а supply thin was at first anticipated, И was 
gratifying to find that supply in bulk was rapidily becoming а considerable 
proportion of their output. For ТӨП the net profit of the Distribution 
Company was £1.347. and a dividend of 4 per cent. was recommended by 
the directors. [In addition to the connection of a considerable number cf 
new motors by existing customers, further supply agreements had been 
made with colliery proprietors, textile manufacturers, engineers and 
others, and the company had now a larg? number of other inquiries for 
power under consideration, There had lately been considerable deve- 
lopment in the use of electricity for street lighting. and the company's 
energy was now being used in a number of districts in the West Riding. 
They had made all the preparations possible to maintain its supply. and 
to fultil its obligations to its customers even if there were а coal strike. 
He could hardly believe, however, that those on either side would allow 
that great crime of a coal strike to be committed. 


NEW COMPANIES, MORTGAGES AND CHARGES. 


NEW COMPANIES. 

AMAZONAS ENCINEERING CO. (LTD.) (120,312.)—Reg. Feb. 17, 
capital £50,000 in £1 shares, to carry on the business of engineera, 
founders, Machinists, engine and machinery builders, manufacturers 
of aud dealers in Чупаштоз, accumulators and motors, &c. First direc- 
tors are G. M. Booth, Dom Pedro Saurez and W. H. Trezoning. 

G. М. BODDY & CO. (LTD.) (12),216.)—Reg. Feb. 14, capital £1,000 in 
950 preference shares of £1 еасЬ and 1,000 ordinary shares of 1s. cach, 
to take over the business of an electrical engineer, factor and avent 
for the sale of electric lamps and other clectrical appliances and appa- 
ratus carried on by G. М. Boddy as G. М. Boddy & Со, Private com- 
pany. First directors are G. M. Boddy and Н. G. H. Wilkinson (both 
permanent). 

CANTIE SWITCH CO. (LTD.) (120,197.) — Reg. Feb. 12, capital £50) in 
#1 shares, to take over the business ot the Cantie Switch Co. carried 
on by H. W. Cox at Nottingham, and to carry on the business of elec- 
trical engineers, electricians and contractors, suppliers of electricity, 
manufacturers of electrical apparatus, &c. Private company. Н. W 
Cox is first director. Кес. ottice: 67, Mount-street, Nottingham. 

HONITON & DISTRICT ELECTRIC SUPPLY CO. (LTO.) (120,319.) – 
Rey. Feb. 17, capital £7,000 in £1 shares, to carry on at Honiton and 
elsewhere in Devonshire the business of au electric supply company 
and to take a transfer of an avreement entered into by J. A. and W. T. 
Purves with Honiton Corporation. First directors are C. Harding 
(chairman), S. Cox, J. A. Purves, C. P. Slade and C. №. Tweed. Reg. 
oftico: High.street, Honiton. 

LONDROME 8YND. (LTD.) (12),274.)—Rey. Feb. 15, capital £8,090 
in £1 shares, to carry оп tho business of electrical engineera aud con- 
tractora, suppliers of electricity, manufacturers of and dealers in 
electrical apparatus, &c.; and to adopt an agreement with T. Browett. 
Private company. T. Browett signs documents as " director." Reg. 
otlice: York Mansions, York.strect, Westminster, S.W. 


PLANTATION SUPPLIES (LTD.) 
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(120,211.) — Her. Feb. 12, capital 


mechanical and general engincera, ironmongers, makers of electric 
tramcars, motor curs, &c. Private company. Reg. office: Finsbury- 
court, Finsbury-pavement, Е.С. | 

А. RICHMOND TURNER & CO. (LTD) (8,153.)—Reg. in Edinburgh 
Feb. 15, capital £1,000 in £1 shares, to acquire and carry on business 
of Albert R. Turner & Co., electrical engineers, Glasgow. Private 
company. А. R. Turner is first director. 

SPANISH & GENERAL WIRELESS TRUST (LTD.) (190,292.) — Reg. Fob. 
16, capital 5357.002 in £1 shares, to acquire, hold, sell and turn to 
account shares, stocks and securities of any wireless or other telegraph 
company carrying on business in Spain or elsewhere, &c. Кер. otlice: 
Watergate House, York. buildings, Adelphi, W.C. 


STOFFELS ELECTRIC SWITCH CQ. (LTD.) (120,285.) — Кес. Feb. 15, 
capital £25,020 in £1 shares, to acquire and turn to account any in- 
vention relating to electric tramways and railways, and to acquire 
from К. W. С. J. Stoffels the benefit of an invention relating to self- 
acting tramway points and certain patents relating thereto. Private 
company. First directora are К. W. G. J. Stoffels, J. L. Burt, W. О. 
Burt, J. B. Van der Sprenkel and one other to be appointed before 
annnal meeting in 1914. 


MORTGAGES AND CHARGES. 


EVERSHED & VIGNOLES (LTD.)J—Memorandum of satisfaction to ex- 
tent of £14,000 (being amount issued) on Feb. 1. 1912, of trust deeds, 
dated Feb. 11, 1902, and Jan. 18, 1904, securing £15,000, has been filed. 

MORRIS & LISTER (LTD.)— Particulars of £1,500 debentures, created 
Feb. 7, 1912, filed pursuant to Sec. 93 (3) of Companies (Congolidation) 
Act, 1908, amount of present issue being £610. Property charged: 
Company’s undertaking and property, present and future, including 
the uncalled capital, subject to the first and second debentures. No 
trustees. 

MARBRO (LTD.)—Particulars of £1,000 debentures, created Feb. 8, 
1912, filed pursuant to Sec. 93 (3) of Companies (Consolidation) Act, 
1908, whole amount being now issued. Property charged : Company's 
undertaking and property, present and future, including uncalled 
capital. No trustees. 
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CITY NOTES. 
— üÓlgÓ—— Áá 

MEMORANDA (Feb. 22:.—Barnk cate 3} per cent. (since Feb. 8, 1912). 
Price of silver, 27-4. per oz. Consolas /8;—'791 for money, апі for 
account. Consols Pay Day, March 1; Stock and Shares Continuation 
Days, Feb. 27 and March 12; Ticket Days, Feb. 28 and March 15; Pay 
Days, Feb. 29 and March 14 ; Mining Shares Carry Over Day, Feb. 26. 
RICES oF METALS (Гоп4оп).—Соррег, 633; three months, 64% 
Lead, English, 16—161; Foreign, 151—155. Spelter, cash, 261; 
three months, 251. Zin, English, 193—200; Foreign, cash, 195}; 

three months, 192, Iron ‘Cleveland, cash, 49/5; three months, 50/., 


BAHIA TRAMWAY, LIGHT ,& POWER CO.—This company's gross 
earnings in January were £14,333 (increase £ 42). 

BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD.)—The 
directors recommend a final dividend on the ordinary shares at the 
rate of 6 per cent. per annum for the half-year ended Dec. 51, 1911, 
making 54 per cent. for the year, less tax. ! 


BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTD. —After 
pheing £6,063 to depreciation. and carrying to reserve fund £6,000 
(making a total of £30,009). the directors recommend a final dividend on 
the ordinary shares at thy rate of IL per cent. рог annum, making 10 
per cent. for the year (tax free), carrying forward £7,858. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.).— The transfer 
books and register of members will be closed from Feb. 28 to March 13 
inclusive. 

EDGWARE & HAMPSTEAD RAILWAY C9.—At th: meeting on Monday 
the Bill t» authorise the deviation of part of the authorised line, to confer 
and to empower the London. Eletrie Railway Co. to construct. new 
railways was approved. 

GENERAL ELESTRIC CO. (U.S A ) —A quarterly dividend of 2 per cent, 
has been declared. 

W. T. GLOVER & CJ. (LTD.)—Tar directors have declared dividends 
at the rat» of 5 per cent. per annum on the cumulative preference and 
5 pereent. per алии, togethor witi а bonus of 24 per cent., on the ordi- 
nary shares. 


KALGOORLI€ ЕГЕСГКІС TRAMWAY3 (LTD.)— nis company's traftic 
reezipts for January were £2,884. 

MADRAS ELECTRIC TRAMWAYS (1994) (LTD.)— This company's traffic 
eecipis for th» fortnignt ended Feb. 15 were В.23,239 (increase R.1,008) 

NEW TRANSPORT CO. (LTD.)—At a board meeting on Tuesday it 
was resolved that no more preference shares be allotted uuder £10, 
but the directors will give the present shareholders the option (until 
March 20) to increase their holding to the amount of preference shares 
now held һу them, at the existing price of £5 each. 

NORTH METROPOLITAN TRAMWAYS CO. (LTD.)—At the meeting on 
Wednesday it was decided to wind up the company voluntarily, and Mr. 
G. Richardson and Mr. J. McLeod were appointed liquidators. 

TELEGRAPH CONSTRUCTION & MAINTENANCE CO. (ETD.)—The trans- 
fer books are closed from 19th to 29th inst. inclusive, preparatory to 


£2,000 in £1 shares, to carry on the business of electricians, electrical, В payment of dividend, 


it 


821 


ANIES' SHARE LIST 


= - = ` — 7 | THB BHLBOTRICIAN, FEBRUARY 23, 1913 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC ELECTRICAL COMP 
p i i m КУТУН ры МАМЕ. Woa. RENT DAN Wesx To 
. = Е md i WD 3 Feb. 21. | YIELDED. - Fes. 21. 
Week S linc. or Dec AGGREGATE. 0 РЕНО! E NONE, ed enemas рет 
LINE. nded o . jj —— no EE =. High- Low- 
ended. Е (а) Мо. of Amount, 1118 or Dec. | d est. | est. 
ue CR NR ok, ee Арас И А Electricity Supply Ed s. XA s 
one £ E g —g- үр — ff 10 5/0 | Bournemouth & Poole Elec. Su». Ord..... HT d. б MED үн uel ss 
Aberdeen Corporation ....| Feb. 12 | 1,341 | + 37 55,563 |+ 3,255 10 4/6 | tDo. 4$ регСеп{.Сит.Рге!........... 108-1 T ESTE Feb. Fi Qua P 
Airdrie ........... eese » 9 262 | t 60 6 1,565 |+ 337 10 6/0 | Ро. 6 per Cent, Cum. Second Pref. cease S Ne. '* $ 6| Jan mu "s ed 
Anglo-Argentine _........ „  18| 51,758 | + 1,932 7 354516 |+ 13.211 | St. | 44% Do. 4$ per Cent. Deb. Stock (гей.)...... 81.—9 5 14 3 | March y 8 8 
Азһїоп-ипдег-1.упе........ » iz] "374 | “ia| 47 | 19205 | 1385 | 5 4/6 | Brompton & Kensington Elec. Sup. Ога... 07m 14 7 м Sot] | 
Ayr Corporation ........ » 17 185 | — 40 12,339 |+ 138 5 3/6 | Do. 7 per Сепф. Pref, ине i i ae ee: ar, d 2 ; 
Barnsley «4s w м 180 | + 6 1023 |+ 90 | 2°. 4% | Central Elec. Sup. Co. 4% Guar. Deb. Stk. 98 —101 | 8 17 | June Dec | 4;| `; 
Вато... И. 304 | + | 6 1688 Е 44| 5 2/6 Charing Cross (М. End & City) El. Sup, Co. | j es zd Э die re dw Mie 
Bath Electric Trams, Ltd. » 14 654 | + 7 4,602 |+ 129 | 2/3 | tDo. 4} рег Cant Pref, 6cesspdaensr vss M а are ты , ug e у 
Birmingham Corporation „ 10| 9,902 | + 3,090| 45 | 400,316 |+ 87.910 4% | Do. 4 per Cent. Deb. Stock (тей.)...... c4 9 0| ап, July) ..|.. 
Birmingham & Mid'and.. „ 9 840 | + 9| 6 4, + 164 | St.| 44%, Do. 4$ per Cent. Deb. Stock (ге4.)...,.. | 100 —10 .. ed, ВЕ 
Blackpool & Fleetwood .. rs a Р S 2/3 | Do. City Undertaking 44% Cum. Pref... 3} m 5 16 О | Jan, July | дь 4; 
Blackburn Corporation a М $ 4 412 5 2/0 | Chelsea Electric Supply IE uo resa 4] --4 511 0 March ....| | " 
Bolton Согрогайоп........ .. £i : St. 4195 | Do. 4} per Cent. Deb. Stock (red.) -. .- 93 —101 410 6 | June, Dec yis 
Bombay .... mI an. 19 + ЕЯ 869 [| St. | 44% | Chiswick Elec. Supp. Gorp. Ist Mort. Db.| 9! —94 | 4 17 3 .. 1] 
Bournemouth Corporation..| Feb. 14 + t 846 1 10 6/0 | City of London Electric Lighting Ord.....|. 138 144 | 5 1 0 Feb, Aug 
Bradford Corporation du E xS 4- 15088 | 10 6/0 | Do. брег Cent. Cum. Pref. .......... 12 —13 |416 9 | Jan, July | 
Brighton Corporation. . . «s >. ЗВ + + 2,630 || St. 5% | Do. Sper Cent. Deb. Stock (гед.)...... 117 —121 | 4 4 O | June, Dec 
Bristol Trams & Carriage .. "ES. + + 3,683 || St. | 44%! Do. 4$ рег Cent. 2nd Deb. Stock (red.)..| 100 —103 4 8 6| Jan, July 
Burnley Corporation ...... à d + + 2166 | St. 5% | С, of Durham El. Р.О. 5% Ist Mort. Db. St. 87 —89 | 514 6| Moly July 
Burton Corporation ...... » 18 + 46 + 721 10 4/0 | County of London Elec. Supply Ord. ied 94-10 5.7 5 eb, Aug | 
Bury Corporation ........ 2 38 k Jj 57 | 46 + 4468 10. 6/0 | Do. брег Cent. Cum. Pref. .......,*, | 4—11} | 5 6 0 | Mar, Sept 
Calcutta Tramways Co. .... „ 17 | 860,240 | + к4,716 7 + 870,567 || St. | 44% | Do. 4$ per Cent. Deb. Stock (red.) ....| 107 —107 | 4 3 3 ' Jan, July 
Camborne-Redruth — ...... » d 1 de d0| 7 $ 55 | St. | 48% | Оо. Second Deb. Stock ......... .....| 191 —104 4 8 0 May, Nov. 
Cardiff Corporation........ » UE + 161] 46 + 8255 5| «+ | Edmundson's Elec. Corp. ОгЧ........... —i .. | June, July 
Central London Railway ..| „ 17 — 133 7 — 2.169 5 | .. | Do. брег Cent, Cum. Pref. ..... WES сес, T May, Nov. 
City & South London Rly...| , 18 _ 7 dd 519 || St. | 44% | ; Do. 4} рег Cent. Ist Mort. Deb. (red).., 87 —90 | 5 2 0 July 
Cork Electric Trams Co.....| „ 15 di 7 + 237 5 3/0 | Folkestone Electricity Supply Co. Ord. .. 4—5 6 6 О | April, Oct 
Croydon .............ә.. M ín. 45 + 5205 5 2/6 Do. 5 рег Cent. Cum. Ргеї...........| 4}—5} 526 | Mar, Sept 
Devonport & Dist. Trams ..| „ + 54 6 + `'358 | St |44% | Do. 44 ist Deb. Stock (red.) vene] Sense ТА 15 3 Feb, Aug 
Dover Corporation ........ à T "n » | | 4/0 | Hove Electric a AES OWA) ИТ 61—7+ | 6 6 0 | April, Oct 
Dublin & Lucan Railway ..| › УВЕ. + St. | 4195 | Isle of Wight Е, Г. & P. Co. Deb. Stock н 88—91 |5 0 6 н 
Dublin United............ ja 5,263 | + 114 3 b 5 4/0 Kensington & Knightsbridge Ord. ...... | boi—7t |6 8 6 Feb, Aug 
Dudley-Stourbridge ...... кк int 22 6 Vil | 6% | Do. 6 per Cent. Ist Pref. ............ | 5—5 |514 0 | Jan, July 
Dundee Corporation ...... i + Г 3 | St. | 4% | Do. 4 рег Cent. Deb. Stock (тей.)......| 92 —95 |4 5 6 $e 
East Ham Council ........ EN 1,101 | + 158 4 | St. | 496 | Kensington & Knetbe. Co. & Notting Hill 
Exeter Corporation. ...... ва 71 | te 14 i | | Co. (Joint Station) 4% Deb. Stock (red.).| 95 —98 430 | April, Oct 
Gateshead & Dist. Trams .. г 955 | — 48 + | St. | 44% | Kent Elec. Power Co. Irred. Deb. Stock ..| 78—82 | 5 14 6 Jan, July 
Clasgow Corporation ...... Ж 17,751 | + 159 iis 3| 1/2? | London Elec. Supply Огд............... 14 —2 3 9 Jg | Mar, Sept 
Glossop Тгатз............ » 11 "A + | 5 3/0 | Do. брег Сеп+. Prüboa cias ares Pis 4i—5 6 5 О Маг, Sept 
Gloucester Согрп. ........ 5 B 194 | St. | 4% Dc. 4perCent. Ist Mort. Deb. ...,.... 68 —91 |4 9 6, Jan, July 
Gravesend Northfleet...... j + 16 $ 15 2/0 | Metropolitan Electric Supply Ord. ...... 31—44 |6 5 0 | April, Oct 
Great Northern & City Rly.| . 1 1,705 | + 129 JE | 5 2/3 | Do. 4}рег Cent. Cum. Pref. .......... 4—4 | 5 1 6 | Jan, July 
Greenock & Port Glasgow. . d 677| + 102 1s |$. 44% | Do. 44 рег Cent. Deb. Stock Ist Mort... 99 —104 4 8 9 | June, Dec 
Halifax Corporation ...... m d 1,627 | + 60 d. | St. |34% | Do. 3} per Cent. Mort. Deb. Stock red) 84 —87 |4 2 0 | Jan, July 
Hartlepool Tramways...... " 45 2 ра |" 4195! Midland Elec.Corp.forP.D.4) Ist Mort.Dsb| 96 —98 |412 9 T 
Hastings Elec. Trams Co. .. »- d 2 8- 34 b | Sti! 41% | Newcastle & District E. L. 4} Mt. Do. St. | 87—90 IS. 1 91 ый 
Hom КОШЕ xasxvevasvéx dy » 17 | $12,777 | — $2,204 5, 2/0 | Newcastle Elec. Supply Ord. (1-50 000 & | | 
Huddersfield Согрп. ...... MES 812 |+ 60 B» 57.010 132,500). ista tex кал зл | 31—4 6 0 O| Feb, Aug 
Hull Corporation... . ...... 2-7 de Jap 5 2/6 | Do. 5 рег Cent. non-Cum. Pref. ...... 4 —4} | 5 17 6 | Feb. Aug | 
Ilford District Council .... x 1 ale 5 100! 449%! Do. 43 per Cent. Ist Mort. Deb. ...... | 95 —97 | 413 9 Jan, July 
Ilkeston District Council ..| ,, 1 EA 9 100, 5% | North Metro. Elec. Power Sup. 5 Morts...| 99 —102 | 4 19 6 T 
Ipswich Corporation ......| „1 dc d || 692 | Northampton Elec. Lt. & P. Ord... ...... | dH—l&41l 6| Feb, Aug 
Isle of Thanet Со. ..... ad ME NS 29 1 о | Do. 90 PHBE. дыларын» закан аа 1,9—1,5 |4 6 0 Feb, Aug 
ATOW ......... ееноннева УУ = 7 St. | 4% | Do. 4% Debs......+.. TC 99 —101 | 3 19 0 | June, Dec 
eighley Corporation ...... о. - 11 lo: 6/0 | Notting НИ Е. L. Co. 6% Non.Com.;Pref. 91-1001 600 (^ 
Kidderminster & District .. i 9 de 3 5| 3/0 | Oxford Electric Ord. .................. 61—61 513 9 | March ..;. 
Kilmarnock Corporation ..| ›„ 17 a 1 St.! 4% | Do. 4% Deb. 5їосК_................ 91 —94 4 5 1 m 
Kirkcaldy Corporation ....| „ 14 in 7 5| 5/0 |tSt. James’ & Pall Mall Elec. Ord. ........ a 6 1 о | Feb, Aug 
Lanarkshire Trams Со. ....| „ 15 4: 128 5 3/6 Ос. 7 per Cent. Pref. «з эзе бау» Жез 6t—7 | 5 0 0| Feb, Aug | 
„Lancashire United sessies, c 77 + 54 ‚ | 34% | Do. 3} рег Cent. Deb. Stock (red.) .... 85 —87 |4 1 6 Jan, July 
eee tiri а, oh Mb E 2 n 5) 2739 'tSmithfield Market Electric Sup. Ord. :-..| 14—14 A d ER te 
Leeds Corporation ........ & С + 412 23,026 4! 4/0 | South London Electric Supply Ord....... 21—3t 6 13 6 | April 
Leicester Corporation...... w 1 2,557 | + 294 | t| 5% | Do. 5% Ist Mort. Stock (red.) ........ | 93 —101 15 0 6 iA 
Leith Corporation ........ Eo VER $ Б 1 0/8? ! South Metro. Elec. Lt & Power 7% Ist Pre! 1 —14 1612 0 | Feb, Aug | 
өөү днн) көрү: Су n "x : 1, oe po S PA SORS e uM iure dass gt os Е Hr 2 eon б: 
iver rporation E 10 11,064 ы! 0 | о. 5 Ist DeD. otocK red.) «ceci = ` pril, Oct 
qu fe Overhead Rly. .. » 18 1,481 I E 4,404 5 1/3 Марав ES Supply Ord. жазаны Fef | R | April, Oct 
К andudno&Colwyn Вау Ry. 2. 16 25 151 5 З о, рег Cent. Cum. Рге!............. 2i —31 8 14 0 | April, Oct 
London County Council ЕЕ s 7 39,031 МСБ 343 98 052 | St. | 4} ‘0 | Оо, 4} рег Cent. Ist Mort. Deb. NELLE 83 —90 | 5 1 0 April, Oct 
pecan Elec. Ry. Со....... » 1.221| 14,815 | 4 1,230 5415 1 a bis Heat A Еи ot i Stations .. 1—1) T | May, Aug. 8} % 
P on United: oris ener E. |. 5497] + 157 710 5 es ne minster Elec. Sup. Ord............. | 81—81 | 517 9 | Mar, Sept P } 
westoft Corporation .... i ete + 42 5 2/. о. 4} per Cent. Gum. Prok «sues eas! 498—544 9 O | Jan, July .. 
Manchester Corporation "5 17] 155351 + 600 37,242 | Electric Railways and Tramways. | | 
un С 22s xia 2. > 2,059 | + 386 1 .. | Bath Elec. Trams Pref. Ога. .......... jh 1— % 28 | April .. Tm 
sd n" дан TET 5». 9 186 7 68 {1 0/6 Do. SperCent. Cum. Pref. .,........ 18 — | 8 17 0 | Jan, July ЕТ 
М siia s Dist. Railway..| , 17 | 12732 1,021 4,639 |" St. | 44 ә | Do. 4} Ist Mort. Deb. Stock (red) «2:1 80 — 590 | April; Oct | ** .. 
з ropolitan Elec. Trams.. » 9 7,575 198 3,850 |! St. | 4% B'ham & Midland Trams 4} Ist Deb. Stock} 92 —94 | 417 О | Jan, July У .. 
N Ч@Чеїют .............. к 9 30 70 | 10 4% | {Bristol Tramways & Carriage Ord. ...... 5¢—5i | 7 2 0: Feb, Aug : .. 
гона Corporation........ уу € 10 1,602 10, 4% Do. Güm: Prèt: 6 оосар ЛЕ: |5 6 9 ih tS x 
Rene дун QR >. 14]. 3209 290 12010 | St. 4% | ро. 4 per Cent. Debs... eere enne 109 —102 | 3 19 3 | Feb, Aug | {г T 
эй мй bs н ni A 1 1.098 Es E y ad tog ash d MER a a E: m e June, Dec S n 
rporation.. > 43 2,0 7 1 St: e» о ar. Ord. але 9e. to et eee = ee | VA р 
M en Ashton & Hyde .. AN 136 Н St.| •+ Do. 6 per Cent. Cum. Pref. .......... 92 —94 is Feb, Aug M: 92 
рав Corporation ......| 18 | 1,850 71 3,876 | St;| с: | Do. 7регСеп& Non Cum. Pref. ...... 415—413} Р x4 2 Hl 
ut (N.B.) Corporation .. m 14 5 367 ] St. 5% Do. 5 рег Cent. Perpetual Debs. Orr 96 —99 | 5 1 0 April, Oct 82 [ee 
Ар (W.A. Elec. Trams..| ,. 16| 1,870 | + 208 1,810 | St. | 43% | Do. 4} рег Cent. 2nd Deb. Stock ......| 79 —93 | 511 O| May, Nov | > | 8n 
ри ore m " 9 + 17 85 | St. | 3% |tCentral London Ordinary Stock ........ | 63.—70 | 4 5 6 | Feb, Aug | VE 68 
EDU Corporation B 44 1,693 | + 103 7,075 | St, 14% | tDc. 4 рег Cent. Pref. Stock .......... 83 —35 415 0 | Feb, Aug БИ 841 
ре суи IM Ж, 9 1.878 | + 117 468 | St. 415 | Оо. 4} рег Cent. Pref. аа. Йә TOEO бак. tps 2:9 an E T 
Bees Corporation ...... a di 685 | + 35 2458 | St. | 2% | t Do. Deferred SOE AEE a | 58—50 13 8 O, Feb .... | 58} 
par erham Corporation... . w 225 670 | + 28 2,493 || 100 4^ Do. 4perCent. D3sDE ics utt | 10) —102 7 3 !19 0 | Jan. July | te | А 
е ДРСУ ne 9 + 37 5| 2/0 City of Birmingham Trams 5% Cum. Pref 4—5}, 5.0 0j Apri Осе, d 5% 
enin Corporation ...... » 19| 4,559] + 171 9,201 || 100! 4% | Оо. 4 p2r Cent. Ist Mort. О>Ьз. ...... 7 --100 | 4 16 April, Oct | 45| 5 
Кайа! aod осы» По 14 914250 | +$3010 : St. | 1194 City & South London Rly. Con. Ord. .... 334—344 | 4 8 6 eb, Aug 29} 
ОИ Е n B e MM A 4 | St | 5% | D. ^ 5 per Cent Perp. Pref. (1891) ....| 107 —1C9 ' 4 12 6 | Feb, Aug | 103 | 106i 
Sheffield Corporation .,.... ЖАШЫ ү: 6,441 | + 346 19,381 | St. 5% о. (1835) dua da tens Wek s J CEN a | 02 —104 | 417 0 | Feb, Aug .. Жү 
Singapore Trams ........- „ 17 | $11,225] + $497 PRESE SE: a онен нне онае 101 —103 | 4 18 0] Feb, Aug А 
и Metropolitan........ ү: 9 623 |= 24 51 St. 5% ,UO. ( жа лае ане posses | ! —10 13 O | Feb, Aug 101i ba 
South О зиз» Teea 9 783 |.4- 2. 35 | St. 4% Оо. 4 рег Cent. Perpetual Dabs. ...... 101 —103 |318 0| Мау, Nov | 101$ 
uthampton ............ » di 1100 | + 151 6,502 10, 6/9 |tDublin United Trams, 6 per Cent. Pref. .. 102—112 15 6 6| Feb, Aug | ** | ** 
Southend Corporation си v de 105 4,747 10. 5/0 | Gateshead & District Trams Ord... .. . D iul 740 - i $ 
Southport Tramways ...... i 9 204 | — 6 10| .. | Gt. Northern & City Rly. Pref. Ord. (4%) 114—1. 7 Feb, Aug | é 13 
Stalyb'dgeHythe&c,]tBd. „ 17| 69| + 5 2,252 1 dl наа гаю GP „е ас | еар И e 
бюскрог%......... арс е 16 1.072 | + 64 3,592 | t. | o о. . ab. ОСК... ооо енене оо ее е g ue pril, Oc sé ee 
Sunderland Corporation....| -© „ 18| L117| + 35 8,077 | 10 ee о isu La ie Kw Od E | m ме; are p. : 
neu DaI da Ir p. А e e St Do. 4} per Cent. DUE cen ks veo 90 —2 16 6 9 | Jan, july EM T 
Swindon Corporation ...... p PE St | 416 Di Thanst E. T. & Lt. Sper Cent. Pre..| 28—26 | 415 0 Mar, Sept) 5; | + 
TR i ste ee x: d p 23 | St. | 4% | Ро. 4 per Cent. Deb. Stoel эзне еэ | —80 |536. Jane July | 49. 4. 
Tynemouth and Di M A ” 9 37 | + a б ҮТЕ | 10. 6/6 |f Lanarkshire Tea WAYS c» e rms | 9 —]101 15 13 0! Feb, Aug | да T 
Tyneside T istrict | 9 120 | — 4 158 | St.| 5% | Lancs Utd. Trams 5% Prior Lien Dab. Stk.| 81 —83 | 6 2 6! Jan, July | :: | 4+ 
к шырын eese „ 14 э +. 38] Т | St | 492 | London Electric 4% Deb. Stock ........ | 97—79 420 TX E № < 
allasey СогрогаНоп....,. » 1| 99|— | 4 6322 | ó? | + о о 81—83 |417 6 7] ЗАВ 
Walsall Сог 7 58 | St. 4% | 1Do. 4 Vat us 3 | 
Vd ex кка КОО pe Ae 574 | + 27 10| .. | London nited Trams, 5% Cum. Pref. ..| _3i—44 .. | Jan, July | Sd 2H 
t H. ya грогайоп.... vs .. «t 11,000 | St.| 4% | „Оо. 4 per Cent. Ist Mort. Deb. Stock ..| 75 —73 |5 4 6| Jan, July 76} 75k 
Weston d Гоа чае „ 15 2,608 | + 281 46 "Б ' St | .. | Mersey Con. Ord. Cis AT Cee ТҮЛҮГҮ 4 —6 T Feb, Aug a. гә 
В — E" ; a + d j 55 1 0/6 popa >=” Pie Tramways Ord....... i 550 "- 3? T 
а 89 48 9€ ” EP PA о. ететтея „ее, озеоооооо о 29793 .. t... = cs 
awelverhampton Corp... | -» 14 940 | + 89 | .. 25 | _ 1 0/6 Do. 5 рег Сепі. Cum. Pref. .......... 957" | 519 O| Feb, Aug ii i 
кана аР «АШИР ШИ. 215 | t 8 6 30 || St. | 43% Do. 4j per Cent. Deb. Stock... ... 93 —101 | 4:0 0 | Jan, July | -- be 
уаш РТУТИ с: ар. МР 80 | + 2 6 119 | St. dA Do. 5perCent. Db. Stock ....--- .....’ 100}—102}' 4 18 6 se T > 
orkshire W.R. Trams . 5. 38 1,268 | + 2 ч 5752 2 | St. | 1196] tMatropolltaa Railway Consolidated. . .. .- | 461—471 |4 3 0 | Feb, Aug | 47$ | 46 
= » e. nce has been made for accrued interest ОГ redemption, 
dir ae k Exchange Committee have declined to quote these, 


- - -s 


Yorkshire Woollen District.| _ „9 __ 937 + 
eriod last year. "Partly electrical. | t The London Stoc 


(2) These comparisons are with the corresponding 
* Minus 3 days. f Minus 2 days, || Plus3 days, Я Plns2days s ss ч 


+ Ex dividend. 


е _ араараа, 
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ELECTRICAL COMPANIES’ SHARE LIS'T.—Continued. 


NDA QN ei тт ^| Prio | *RATE | ргирвнь | BUSINESS” 
e | *ВАТЕ | | Business | 2 Last, — Wed., PERCENT. Weex то 
g Last — NAME. E e Dio: Мевк то | x бт.) NAME: Feb. 21. |Үвірер. Эрш? | War Ta | 
= р Feb! 91. ' YIELDED, м crim ы. „ЖЕКИ ОН р о. | ‘Hi h-|Lo 
Я рано -— | jer ze High. Low] | | | | Pei | а кз 
| est. Telephones. 
S А d Кын tmt Lands Stocks ks | 68 —70 '4 7 0 Feb, Aug, ah 100, 2$ |. 'Amer. Telephn. & Telegh. Cap. sent. Bds 931—954 144.6 Jan. July) -l| 
t. 309 t e opo Ce t Preference жэза | 85 —87 | 4 1 6 Feb, Aug ! c ee | 4% | Do. Coll. Trust $1 ‚000 4 per Cen 12 —114 3 10 Q | vs 112 @e 
St. 34% i Ce ОНА" Preference.... 84 —85 426, Feb, Aug i v ‚ 4% tDo. 495 Cons. Bonds 1936 .......... i0 _104 417 à | Маг, Sep n VES ш; 
ЗЕ 3 P. {ро 3 Der Cent Convertable Pref.....| 84 = ! : i$ о ps j ug 90} ; 2 | Anglo-Portug'se Tel. 5% o Ist Mt uis Stk. 2]—7A 415 9 August.. | = $3 
Со 2 99 — ' Jan, July 254 Mt Феїерһопе.................. ой) mE 13 3. Nov.. so me 
s с Do рет CERE А Ae Deb, Stock woe) 89 -5 31 9, Jan July. ad o Monte Video Telephone Ord. .......... 1—0 513 3, Nov. i ER " 
„34%, | 334-34 + .. | Feb, Aug 0/6, Do. SperCent. Pref. .............. ER ‚ Feb, Au "s 
ua Te at First Pret : m ind wit RN ИЕ ‚5 0 0 Feb, Aug | 904 ‚ 6% ' National Co. Pref. Stock .............. Hd x A ls | Feb. Rac 126 121 
St. 44% Us Assented Ext. Pref. (Int. Guar. by | i 761 6% | Do. Det. Stock "ооз вз» е о э Pr M e.s.. * 9 —10 | 6 4 9 | Feb, Aug oe | ‘ee 
St 34% Und. Elec. Rlys. Co. of Lendon, Ltd.) 76 —78 411 0 Feb, Aug, sae 6/0 | Do. брег Cent. Cum. Ist e 21-19 6 4 $ Feb, Аше. $ ET 
ра г Cent. Consoltd. Rent-charge 75 —77 3 17 O Jan, July | s 6/0 | Do. epe Cent. 2nd era ieee 54—54 414 3 Feb, Aug | ie ' Sd 
80, 4 per Cent, Midland Rent-charge, 100 —102 319 3 Jan, July | i5 2/6 | Do. Suid scu a MM ао 234. 1034 
aa 10 ioe Gear. Stock 4 per Cent. .. a 83 m 1 5 5 ion rae i 13514 . 4. ow Yor Telephone Co. 30 уг. s. : 11—13 415 3. Avril, Oct SP 
и ‚о : 144 — an, July 0/ : nentàl ........-. et o oos ttt о m (E A il, Oct e. | ве ` 
St. 6% Ре d per Qu Din po Seek... 96 —93 4 2 6 Jan, July | me 0/7", Do. 6 per Cent. Cum. Pref. ү ы | uicit У үз о | I July | и: 
SE DS FEléctne fratüon Он pmo ‚4 0 0 April, Oct, ' . 4% | Do. ru Red. S Bb EE ited) 99 —1001, 4 10 О | Jan, July si + 
1 4:4. Гоо ес t. Сит. Рге{..........‚ 44—15 1711 6 Feb, Aug | 93 449 Telph. Co. of Egypt 4} 71—70 |5 6 9 July”. | **, .. 
P e. tpe e ce t. Deb. Stock ........ | 89 —92 |419 6 Мау, Nov ‹ 3/0 | United River Plate Ord. 1 to 10009 еж: д 5-5 411 O | June, Doc | ·- У 
St 49%, Do. "T Pra ur AE 69% Ст. Pref. 4—4 |8 8 0^ " кз 2/6 ' Ро. 5 рег Cent. Cum. Pref. . "ЧЧ 302 —1414 7 6| jan, July | «et s 
1 121 S. Met. ма DO EO Xi Ke E | 72 —7? | 5 7 3 i Jan, {шу 2d 44% Do. 41 Deb. St. Red. хостов оосоо + 
St. 40 | EE Elec. Trms. M IstMtDo.! үз ‚ 8 * О. Jan, July 2H | Financial Invəstments. 
10 .. Undergd, Elec. Rys. Los. Shares ..... 99 —101 | 4 10 0 | » E 3 | Elec. & Cen. Investment 675: Cum. Рге 934—4} | 7 8 0 Jan, July 11] ИА 
.. 44% Do. 43% Bonds... .. «eese Cos + ш 1'9 0 ns, Dec | 768 АЧ Ws ы ОЕК 11 Пу |5 6 6 3p.DcMrJu | : 
| 15 Do. 4 In. Баз with coup 8 ........| 26 —78 Juns, | a ‚ 2/0 | Globe Telegraph & Trust ........ 1312138 4 9 9 SpDcMrju. пш КП 
Be Yorkshire (W.R) Elec. Trams, Ord. -.-.| dd se uude 3/0 | Do. © per Cent. Ртеї. „............. 130 —133 4 И 0 "April Oct | ЫЕ 
5 .. | Do. 6 per Cent. Cum. Pref. ..... es ates seo Jan, July AE 0% Submarine Cables Trust (Cert.) ........ SUA TU 
' Do. 4 per Cent. Ist Debs. ...... os —8ә у ' Я 
А есіте Manufacturing, m MAC DI ы ы. |. Colonial and Foreign x | | 
St. am Anchor Cable Co. 4195 Deb. Stock ...... 3 (8149 i» s | Railways, Tramways, &c 5—5 `5 7 0! April, Oct | 5% 5 
1 1/22, Aron Electricity Meter Ord. coss р Act 714 0 April, Oct! ;:, 2/9 Anglo-Argentine 54°; Cum. Ist Pref.. sh —5 “811 0 Jan, July 5 4 
10/7. Do. 6% Cum. NATI veau о 6—63 4 4 O April, Oct 631, 2/9 Do. Sio era ibus VR VR a a "e 931 —9 4 50 June, рес 944 io 
1 071 а — 10—10 3170. mes 108, Do. 419, Deb ити 10 4 5 2,  .. 102 ЮН 
ру оо eiu Si^ Do. S Deb. Stock 17:107770. dE 1H B paar esos 
/ ^ 5 d — ‘ * ex 
5 30 Оо. 6rerCent. Pref... e. eee —103/4 8 0 n July 152) .. 5% | Auckland Elec. Trams. 5% Deb. (red.).. У Ca TL. 6 dos P rM 
St 41% Do 4} раар о. 102 —104 о @ 4/0 | Brisbane Electric Trams. Invest. Ord... он, hoe 
Bc qi) вин Thome n Houst n di ist Mt. 2» 94 —97 1414 3 Mar, Sept, i 41%. Do, 4j per Cent Db. Prov. Certs... 10 —103 4 8 9 Jan, July |, 
v3 TUS. Brus метет ЖДТ Ged). | 102108 mig ша. oi. 8%’, British Columbia El. Rly. Df. Ord....... о 1501500 | May, Nov i20. 118 
a е i A > г ' ; у Doe. Pref. Ord. Stock ........... ... E | : 
St ч Do ed on Mo De Stock | 62 = 6 é 0 Jan, July | i "or | pos Cum "Perp. Pref. Stock........ | Fe : tA 9 | joi Jaly кы 
e Lien Deb Stk ; 774—824 | ел 6, ; Cent. Ist Mort. Debs....... | 100 —103 . | ' BA 
a D ayes Palit Dobson Ве С К E 41% Do. 4b per Cen Se 1:2 —104 4 7 6' Jan, July | s; es 
а Jan, July ^ "ду tbe. div Pep CoL Dae SO и 101 —103,4 1 е Сее 
"s Ty Diender d Cable Con OI ыш талуы | 3 = 4 17 6 in July Ont 550 +Виепоз угез Lacroze Trams 1st Mt. Mu 971—930 516 dad | i 
is КЕСЕРГЕ ОГ == ап, , i 1 t t ‚ "T ee 
Ж уле ре (red), 981-1000 410 6 Nov, May ^ 981 6% Ё Pye For а Tram DEMO DS. ge КОО Aug | a : 
Prd ле "epus que аси Mor 100d 2/6 | Calcutta Tramways (1 to 137,610) ...... аз ие quc Jur. 5 e 
"t o Put MES BTE doa OR и: ‚ 1,4—1 А i о March «++. mid | 2 рв id ULM т, Ре. UD 100 —103 (4 90. Jan, July | TEC 
itn et ectrical CO. ............ —1$ August .., °° 20) ie Tram: Shares vos dd vereri = МЫ ү 783) .. 
к оу cus. ee HOE 4$ 6 0 AL Od | = 0/6° Cape Í Buenos Ayres Trams Co (1908)3h 5-5 42 0| EmyAN | sil + 
1 Об Consoitdated Sic E ИНЕ ij} 7 4 O April, Oct nd | 1/3 City o I una ыы b. St Дак RR 101 —103 |3 18.6 June, Dec dM m 
о ах Co. (Nes. 1 to 85000)... i-i na dam qum. Breet рш TE & Ltg. 5% Ist МЕ Db... 93 —98 549 Мау, Nov .. 
Же ro i L oe о | 
„т NC eee de ur | dx 519 6 Sr p E % Mure Ry боп. Mt 8% $1,000 Ji 100 —103 | 418 6 | Feb, Aug | 1018 .. 
t 10 err & Go. ОГО. ......... MA qu “ 5 16 0 | Sept. ^ .... ee , уе . DUS. э „»,›»»„»әз» о» о ео tn | .. 
$ 0/71 D» то UE bua us 98101.50 6 Jan, July » oe ОЕ КОЕ Tiana ж о sl —85 | 6 0 6| Juns, Dec в. 
> _ 11% Е и United ("А " Sh.) (£3 pd. H-H | кө бео, Aug PP ; Kaleoorlie Elec. Trams. Sh.. da is во Jan, | uly | «2 | ee 
pi M as (£5 paid) e e» 9e 9 € 9 o s ө е э a э 9 9 9 « ө + ^1 14 —2i ee | Feb, Aug D" T Do. 5 per Cent. "AU Deb. Stock . ооо» 91 —94 0 | ] " јуу | . ee 
ae E 4 per Cent. Mort. Deb. aa 71 -—75 | 5 9 6 June, Dec c op "Ро. 6perCent.“B" Ditto ........) 58—62 10 0 O0. M i s 
St HG р. E Cent. 2nd Deb. Stock ......| 77 —80 6 7 O Mar, Sept "E Sm Lisbon Elec. Trams. Огд............... d za 4 16 о | ч July | elc 
NE ^ Electric Eon EA Со... кз Z! 514 3 Jan, July | .. nae Do. 6 per Cent. Cum. Pref...... (osa. [=] H E 6. jan. July’ P 
ut Do 7 er Cent. Cum. Ргеб........... ' Н-П 800 Juy .. | 71 С Do. 5 рег Cent. Reg. Mort. Debs. .... 934—974 | $ 6 Jan, July | .- @ 
: Las о 4 е Cent. Регр, Ist Mort, Debs... 71 —76 5 9 O Jan, July | .. EE ' Madras Elec. Trams. 59; Deb. Stock.... 93}—96$ | 5 5 a 94 ` 93 
/ 2 Mort. De s LIPPE: = Г , we 12 . am à il ‘Elec. Ry 41 .000 Col onds.... mE S , 120 
St. 4% Ро. 4 per Cent. Ist Ord. 11{—12}'6 4 0 Feb, Aue 5% tManila St 120-122 514 9, .. | told 
Ob MO ы ee 4Н-54 4 9 0 Feb, Аше | .- 3 Мо. "Gen Con. ist Mit. 8% Geld Bds, 10001020 418 6 12 ' 102 
$ 23 Do. 44 per Cent. Pref. re Bob б шн ы 459 Mar, Spt гє. 5% ‚ Do. Gen. O od Coe ы 101 —103 517 9, $i | ©, 
Ева Wok. 19—12 5 9 0 Feb, Aug 105 di Montreal "st Ry. d per Cent. 2:4 9 0 Feb, Aug. ко, б 
10 5/0 | D» Sper Cent. Cum. MEME Row EE e. April, Oct | 95 (qs A Debs. (1922) M de cea eer Е 4 6 6 eo quA - 
at о; e ^b fed.) ...»»«„. = , . ри to 4,600) ........ = | А 
ых ү» КР R завіз Mt Deb. Stk | 1—8 Aa | ie. жерт Oe Perth Elec, Trams Ord. а ur Dicis 4 io^ Dc “dan OU. i3 s 
Ы 4 ec ct * оо ө э ө › + T П . е Я 9 "ро. Ist Mt. Db. Stock .............. — | , 
| D Ress у. л, Ltd., Ord, i — № os Nov. т ч 2 er 38 Reece fans d Supply 8 6% | 540 | | TED 
А Do. 6rperCent. Cum. Pref. .......... | 3 —} ais May, Nov у E ROC BR ЕДЫ Ө Ки ки dE 5—5 | р | е8 е 
а Бо. 43 per Cont, Perp. Deb. Зе: вв И 6190 Jam July uu, Бє 44% Оо. 41% Ist Mort. Deb. Stk. ........ | 98 —101 bh c Ж 1164! 115} 
эре Simplex Conduits 6 rer Cent. Cum. Pref. а. ы 35{ di Rio Janeiro Tram, Lt. & Р. Со. . пери 4: v 1024: 1012 
12 12/00. Teleyraph Construction & Maintenance. | $81 5 Mar Ус Bo; ро 30 yt. Gold Вазы cc eie ЭЭ] 95 
м а a onto о , TAIN (209.9 .. i S4 euo ТА Lt Power $100 St; 197 —19 5 1 9| e, Dec 103]. 1038 
1 1/0 ске ее: Cert, non-Cum. Preferences. | | —1 4 43 0 | ee 4, $2 D 5 per Cent. 151 Mt. $500 Db. 102 —104 | 417 6, Jun , 1024 mA 
1206. Dor re er Cent. non-Cum. Preferred . +; 108 —111 411 6, .. PO i JU e 5 я г cent. Perp. Cons. Deb. Stock! 1014—1034 4 17 € UA 1024 -- 
кш {о t. Ist Mort. Db. Sk. (red.)! 101—103 318 6 June, Бес. 1041 50, | Do. В, Со. Ist Mt. 44% Ster. Bnds.- 101 —103 | 4 18 O | Feb, Aug | 
Too aS Бо af per Cent. 2nd Mort. Deb. (red), 1934—103} 4 S $ | June, Dec 101 44%, Toronto Ry. 
саа - Debs. Scrip... 105 —107 4 .. ! [15 : lectrici | 
DD ub M cina ae 44—15 80 J .. pe Colonial and Foreign Electricity | | 
о н =, MN get | d | Supply, &c. FROM P 
5 D | Do. 6 per Cent. Cum. Pref. ооооооеов оь ic 6 TE 9 May Nov tO t 3/0 Adelaide Elec Supply Со. 6% Cu. р ace 03! 106 | 4 16 0 | i. oo oe 
St. 4% | Do. 4perCent. jit Hort Debe. «ene. 59 | y, AO A UD RE ON TCU DM по 590, 7 | 994 95i 
в | 5. & um. Pre ‘ | 
| р Telegrap KIT iia 21 —71 | 5 6 0 | une, Dec. о 6/0 . Ge ui Cant Deb. Stk. (red.) - 98 —i | 4 11 б | jam. July 991. 994 
10 80 Amazon Telegraph . = | $2 —9 5 2 O' Jan, July | 4195, о р Cent. 2nd Mort. Deb. Stock... 98 —100 5 1 ilOct | 6н bf 
190 5% "Ds ке nE Debs. (red.). bM 66 --€8 4 9 6 FMyAeN| + 595 : ,, Do. к, Supply Ord. ............ 61—7 6 6 O | April, e eta 
St 300 Anglo-American s.sssecersterseerres 1091—1101 5 9 0 ЕМУАеМ! 110 536 С: Bo usu лке оры 5—5 |417 6 ~ 94 , 93} 
St. 0 A pure ide o а узы ш, "254-25 | 5 Іс : CARE = | UE С ЕБ 5°, 13+ Mort. Bnds... 94—94 | i A T 119 | 118 
3t. i о PIETTE]  ,„,»„„»„» ә ео * э 38 4 ' | | ; у, | 2 RUN КШ ee С v 
ete A'o com e у ырны е Sess ае 5 10 6 Feb Aug д EE Pr < Co, GOT Si " 117 11 | 518 6 | id | 11 i 
uba oubmarine Ога. ...... d : —18 151 Feb, ЦР FÉ fUS ) | M ee 
кы pee инв ЗЕ 514 0 Apri, Get MM 5% | ae ur ин мак 97—102 5 0 &ё| Jan, July | | jii 
T e Cc ap d 8 —8) '6 1 6 April, Oct, + о Elec.D:velopment Со. of Ontario $500 bds! 95 —97 | 5 4 0 : 
ED Aiea, рох Dus "ATE (618 eae ty, № [St Sep Elec. Supply Co. of Victoria 5 per Cent. $18 0, Jan, July | у, 7 
N о ji 1 ates Cable +... #} — а, ‚ЗУ, У, í e rt. Deb. ${............. TIPP р | d б et 
19 m ie West India Cable 44% oRgDb. (rd. ] 99 —101 | ое Dee 138 „| Indian Elec. Sup. & & Trac. Со....... oe! 4—1 | ss May, Nov | й 
E >: Ein Ordi: NATY ока, Le mi 1 : A CATO 81} Ы Elec. Power Pret Ord. ев. n-i 814 2 | April, Oct | ET b 
Za и сеа "E 
t 4% Bro LM DRE SEN 13¢—13 a.Ap, ly . deat E © Corp. ORE улуулу» | Wr ee 88 = 
St. 2:6 Eastern Exte: оп аы | m i 4 0 0 Feb Au? oe ae ee ‚ Ма газ 84 — 864 | 2 17 0 . 102} 
o EE 9? 101 , E. S. CA, Cons. Ord. St... "P ti | 13 
En HE. Boca r Sub, De ebs. 9) = Ы : i ed N ee . 3 $5 i ioi 1st Morte. Deb. Stock ER 10; —103 | 4 18 O , Jan, July | 
9 - eens 4 — i , m : or | eo e 
19 | | О (ct Conenhagen) м’ о $51 53i E E : woe N a T 5 | МО ы PEDE о T 5 n с opt | uh 
20 ba " NE ue Common без eae) —83 ! 4 а. р, У, А Еа ' | : 1 б 1 1 
гу боо ap ое НН 2 — 5 и 9 Jaan. s аы et ds E SN 106) = 1081 6 10 р | М hoe | od i» 
о V. “Тео * э + ө э е ж es э э е о э QUUM —4 2 рп 2 ^? Tet Mort. Gold Впаѕ 94 ME b i " | 
| 1/0 п "Pret Co. S | а. 460 We | 2 ео bile Са En Obst B 5110 | FRAN ae 95 
ion DER Pacific & Europ’ n Tel. 4% "Guar, Dos (red) зоа 1 р D ho пе | $2 | Montreal Lt., Ht. & Power Vee ee UR | "35 ae 5 19 0 JEN da uU 
о уз twee — К Tr | А i oe 
ee West Coast of America +... ева оо уе ари 'i P | Northern Lt, Power & Coal 5+ Stk.....| 250 —260 | 3 18 3, Арг... TV e 
DEC aa re E $ 0 May Nov lij ШУ Un зе tmt porcum Pret SL. ПО 1050 418 6 | Jam Juy | ig 
i (O r E E E —]!t 5 ау, ЭУ А Deb Stock ..ccsccoes' 100—1 ыы < 1324 Ы 
10 6/0 Ро. 6 per Cent. Ist Pref. . — 0 10 518 9 Мау Nov. . 4 8 Do. SperCent. ; 5 131 —133 3 15 9 1 08$ 
Ро. 6% 2nd Pref. ..... eet 94—10} 17 0 n, July ' s $i} | Shawinigan Water & P. Со. 8100 Cap. St. 109 ' 412 6 гап, July 109 | 
Do. S'perCent Debs. ........:::::] 102 —104 4 Mrju0.0,, 131 DR. 39 Do. "Sper Cent 500 Bonds -- creer 10/ — 4 60 1991. 99 
estern Telegraph ....... ни ВМ 52 9 Мо | t. Db, St...........|-103 —105 | 4 | 190], 99 
De ы Sina үк ‚Ваз т 109 | 3 14 E t j| .. P d do Do. ре Сор, “4% Bb, St — 2-9 в des B ' Jan, КЕ d 
"Oe P "$000 iC E БМ nds 1014—1044 4 76.4 os | se| as ве Victoria Falls Power Va Wed er 


declined to quote these. 
. * No has been mede for accrued interest or redemption f Ex Dividend, t The London Stock Exchange Committee have 
ENS | mmi 


ыы 


il 


“1 


THE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL ОР 


ELECTRICAL ENGINEERING, INDUSTRY. 


ESTABLISHED, First Series (Weekly) 1861; 


SCIENCE AND FINANCE 


Second Series (Weokly), 1878. 


N 0. 1, 763. Ph bw. ] 


FRIDAY, MARCH т, 1912. 


Price SixpeENCE OP 
Abroad 9d., оғ 18 cents, or 906, or 80р]. _ 


5 CONTENTS OF THE CURRENT NUMBER, 


NOTES .....o o other 
Arrangements for the Week.. 827 
€lectrical Furnaces. By С. 
Муег8 . „еее ее eere 
Оп the Properties of Dielec- 
trics in Alternating Fields. 
Ву С. Г. Addenbrooke. 


[Mennicke] ; Water Wire- 

less Telegraphy [Khan]; 

и in Locomotion 
[Why te]. 

Recent ‘Physical Research. 

XI1,—Free Electrons т 

Metals. By David Owen, 


Illustrated .............. 829 

The Hydro-Electric Power B.A., B.Sc. Illustrated .. 844 
Scheme of the City of Win- Speciticabiona = Disisi .. 847 
nipeg. Illustrated........ 851 | CORRESPONDENCE .. ......-..- 848 


The Variation in Intensity of 
Radio-telegraphic Bares 
with Distance (а. W. 
Howe). | 

Petrol Electric Propulsion 
(Ernest V. Pannell). 

“ Auxiliary Machinery for In- 
teznal.combustion engined 


The Single-phase Locomotive 
with Continuous - current 
Rectifiers. By A. Soulier. 
Illustrated .............. 835 

The Supply and Transmission 
of Power in Self-contained 
Road Vehicles and Locomo- 


tives. By J C. Macfarlane 
агре Hustrated. 837 Vessels."— Discussion...... 849 
Some Faclo: in. Hetero: LzGAL INTELLIGENCE ........ 849 
chromatic Photometry. By мн Foreign & Mi T 
о 8 ооо оф ь, оороо оогоо ө 


Trade Notes and Notices .. ; 855 


Louis Bell, Ph.D. ...... 
Companies! . Meetings — aud 


Frost апа Telegraph Cables. 


Illustrated ..... viec cessi DAT 
ACCUMULATOR OMNIBUSES .... 842 Reporte Kw ener сооооог во 857 
Ravizws ооо ро оо ооо оо фо ов 845 New Companies, &с......... 860 

City Notes ооо ооо оо өө өө 860 


Monographien ueber Auge- 
wandte Elektrochemie Companies’ Share List . . 861 


COMMERCIAL AND INDUSTRIAL. SUPPLEMENT. 


ымм 


The Round Table ........................ 66...66 саа 195 
New Simplex Steel Reflectors. Illustrated . esoovecccceeee 200 
Tungsten Lamps on A.C. of Different Frequencies бөкө ее 202 
N о TE S. А 
4 e | 


The Sheffield Action. 
Tue judgment delivered by Mr. Justice Eve on Friday 


last in the important action brought by a Sheffield rate- 
payer for an injunction to restrain the Sheffield Corporation 
from carrying on wiring work, the sale of motors and fittings, 
&c., can scarcely have come as a surprise, particularly in 
view of the decision of Mr. Justice NEVILLE in a similar 
action against the Leicester Corporation. In the Sheffield 
case, however, the principles involved were of а more 
comprehensive character, for the defendants had not only 
wired and fitted up consumers’ premises, but they had 
installed electric bells and telephones irrespective of 
whether their customers were taking a supply of electrical 
energy or not. 
motors, fittings, &c., outside their area of supply, and carried 
out, wherever possible, wiring work and repairs of every 
character, although in many cases a supply of energy was 
not given or intended to be given. 1% will be seen, there- 


fore, that contractors in the neighbourhood undoubtedly . 


had a substantial grievance, the more so as the Corporation 


Moreover, not content with this, they sold 


| carried out such work by means of money borrowed for 
carrying on their statutory undertaking. 


Tue Corporation, who in 1893 purchased the undertaking 
of the local electric light company, claimed that as the 
latter were empowered to do wiring work and sell electric 
motors and fittings, &:., they themselves were also en- 
titled to undertake simi'ar business. The statutory powers 
of the Corporation for the supply of electricity, however, 
were conferred by a Provisional Order, and there 15 
| little doubt that such an Order does not entitle а Corpora- 
| tion to engage in wiring work. The carrying on of work 
| outside the area of supply was certainly quite unjustifiable, 
| and we are, therefore, not surprised that defendants were 

unsuccessful. They have, however, decided to appeal, 
so that the last has evidently not been heard of this question. 
We feel, nevertheless, that the Corporation are by no means 
well advised in endeavouring to uphold what is generally 
believed to be a policy detrimental to the best interests of 


the industry. 


Ксы 


Dielectrics Under Alternating Stress. 
Mr. G. L. ADDENBROOKE in our present issue gives а 
summary of the results which he has obtained on the power 
loss in dielectrics at frequencies аз low as 0-3 per second, 
whereby the comparison of earlier results with alternating 
stresses and with continuous potentials 15 made clearer. 
He finds that in good insulators the curve connecting watts 
and frequency is a straight line down to the lowest fre- 
| quencies employed. This has generally been found to be 
the case bv other experimenters for commercial frequencies ; 
but the confirmation of the view that the loss 1s negligible 
down to these very low frequencies is important. The 


lower reading for losses under continuous potentials in the | 


case of less perfect dielectrics seems to be largely the usual 
time-effect. In the case of liquids a similar lower value 1s 
found under continuous potentials, which may, in some 
part, be due to polarisation in the neighbourhood of the 
metal electrodes, unless special precautions are taken to 
avoid it. The very interesting point, that the temperature 
coefficient of the alternating power loss seems to be very 
much less than the coefficient under steady potentials, is 
one on which Mr. ADDENBROOKE hopes to make further 
investigations. | 
Lo md 

Ту the experiments described in the article the insulation 


was subjected to a pressure of a few hundred volts, 
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and it is interesting to note that Mr. Rayner, in describing 
recently at the Institution of Electrical Engineers his 
experiments at considerably higher potentials, showed 
how the great decrease in the initially high ohmic resistance 
of insulation, when under high electric stress, in many cases 
accounts for the great increase in power loss which com- 
monly takes place in insulation tests just before rupture. 
The material metallic conductors of the electric circuit 
are but the rails or guides to the insulating or power-trans- 
mitting. medium. For advances in high-voltage power 
transmission, and perhaps still more for improvements at 
the other end of the scale—in telephony and telegraphy— 
it is largely to the experimental study of our power- 
transmitting media that we must look for the improvements 
which past history promises will be the reward of experi- 
mental research. 


ee 


Meters and Car Services. 

TRAMWAY managers are already considerably indebted to 
Мг. T. B. Goopyer, manager of the Croydon Corporation 
Tramways, for much useful information in regard to the 
use of meters on tramcars. Мг. СооруЕв has recently 
been collecting information as to the effect of meters on the 
running of car services, his inquiries being confined to 
municipal systems. Taking the 28 towns whose replies have 
been tabulated we notice, from a copy of the statistics 
kindly forwarded to us by Mr. GoopvzR, that no fewer than 
26 managers definitely state that the introduction of meters 
has led to more even running of the cars, whilst one other 
manager remarks that in some respects an improvement 
has been observed; and in the remaining case, without 
mentioning the effect on the running, it 1s noted that, as 
the result of a trial, meters have been fitted to all the cars. 
This unanimity of opinion is certainly noteworthy, and we 
think that such conclusive evidence of the beneficial effect of 
meters on the car services undoubtedly points to more 
uniform handling of the cars by the motormen. 
levelling-up process may be more marked in some cases 
than in others, but apart from the economy in energy 
consumption, it is a distinct advantage, both to the under- 
taking and to the public, for the spacing of the cars along 
the various routes to be as regular as possible. 


The Institution Meetings. 

WE believe there was at one time a rule to the effect that 
authors of Papers read before the Institution of Electrical 
Engineers should be given about 20 minutes (no doubt, with 
some liberalitv of measurement) in which to deliver their 
Papers in abstract, it being felt that it was desirable to avoid 
the reading of Papers in extenso. In fact, authors were 
required to supplv abstracts of their Papers for this purpose. 
We can only suppose that this rule has lapsed, for certainly 
there has been no adherence to it at recent meetings. Take, 
for example, the meeting last week. Messrs. MACFARLANE 
and Burce read their Paper practically in full, and this 
part of the proceedings did not terminate until 8.55. The 
discussion then began and continued until about 10 o'clock. 


From our correspondence columns it is evident that at 


АА UR UP н —————————————————————————————— 


This 


tm D E Hp ый 
puo ond 


least one more speaker wished to take part, and the authors 


themselves had no time in which to reply. 


+ 


THE ELECTRICIAN, MARCH 1, 1912. 


We cannot help thinking that this procedure is a great 
mistake. Those who wish to take part in a discussion have 
already perused the Paper, and for the benefit of other 
persons it is possible to give an account of a Paper in a much 
shorter time than, say, 50 minutes. Moreover, at technical 
meetings the discussion is generally more interesting than 
the Paper to be considered, and it is a pity therefore that it 
should be curtailed. Indeed the Institution of Automobile 
Engineers have decided to eliminate the reading of Papers 
(which are previously published in the technical press), 
the whole time being given over to discussion. Finally, 
members begin to get tired if the proceedings last much 
more than 14 hours. If meetings do not break up until 
10 o'clock, many of those who attend must have an imme- 
diate eve to the next train, and thus they cannot benefit by 
spending a little time in chatting with acquaintances and 
renewing friendships, which, after all, should be a valuable 
feature of such meetings. 


The Coal Strike. 


As we go to press the probability of a national coal 
strike in all earnest looms very large. If such a.strike is 
of more than quite short duration, 16 must have very serious 
effects on the industries of this country in general and on 
the electrical industry in particular. Аз far as electricity 
supply undertakings are concerned, these are not likely to 
suffer to any great extent, as such undertakings generally 
work with a considerable reserve of coal. With engineering 
works, on the other hand, the case is different. А large 
coal storage is not usually available, and, consequently, such. 
works are much more dependent upon regular deliveries. 
This point is well illustrated in a paragraph in “ lhe 
Times,” referring to works of electrical manufacturers at 
Woolwich. Of these the Western Electric Co. is among 
the few who find themselves with two months’ supply of 
coal. On the other hand, Messrs. Callender's Cable & 
Construction Co., Messrs. W. T. Henley’s Telegraph Works 
Co. and Messrs. Siemens Bros. & Co. will all seriously feel 
the effect of a prolonged strike, which would result in the 
works being closed down. Wecan scarcely believe that such 
a catastrophe as a national coal strike would be permitted to. 
last for more than a few days after its full effects began to 
be felt, and we trust that the Government will yet see. 
some way of bringing the dispute to a satisfactory con- 
clusion, though we must confess that the present attitude 
of the miners does not give much hope of a permanent 
settlement. 


«The Faraday House Journal.’’—The current number of 
this journal, which is in future to be issued three times a vear 
instead of twice, contains the following items: “А Note on 
‘Series Gear’ Installation," Бу Mr. J. Goodman; and on 
“ The National Telephone Co.'s Recent Inventory of Plant," 
by Mr. L. C. Martin. The usual notes dealing with Faraday 
House activities are given. 


Smoke Prevention.—-Dr. R. C. Benner, of the Department 
of Industrial Research of the University of Pittsburgh, informs 
us that they are entering at that University into a study of 
the “Smoke Problem" in the broadest possible manner. 
The effects of smoke on health, plant life and buildings are to 
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Electrical Working of Main Lines in the United States.— 


be investigated, as are also the increased cost of living due to 
damage and dirt caused by smoke, and the legal and engineer- | A very comprehensive Paper on this subject was recently read 
ing sides of the question. It is hoped that by co-ordinating | by Mr. Е. С. Zehme before the Verein für Eisenbahnkunde. 
these researches it will be possible to obtain some valuable | A good deal of the Paper is naturally historical and deals with 
technical as well as scientific data, and at least it should be | the author’s observations on railway working in the United 
possible to establish the problem on a scientific basis. Dr. | States, and the differences noticeable in this respect between 
Benner is anxious to get in touch with people interested in | American and German practice. In the first part of the Paper 
the subject for the purpose of obtaining co-operation, informa- | the author describes the various details of the railways in the 
tion and suggestions. neighbourhood of New York, Boston and Philadelphia. Next 
«Inter-Imperial Cables."—A lecture on this subject was | 207168 8 discussion of the methods of station construction, 
delivered by Mr. Chas. Bright on Wednesday last at Caxton ичишип in regard to arrangements for E SSE ud 
Hall, Westminster. Inthe course of his remarks he said that the HOS CSI рее есип and leaving them. : 
need for an Imperial Council became stronger every day, and advantages and disadvantages of a one-fare system are dealt 
in the absence of this Council, more complete, more secret and with and a general de SCHDUHOR of the rolling stock, electrical 
less costly communicating links between every part of the a track construction and signals employed = Bie T he 
Empire were essential It was, therefore, difficult to over- | АРТ пио, шше опе о hese derul studies кшен 
estimate the importance of cheap inter-imperial telegraphic iu AE. и for ее of iA Its. 
communication as a means of developing trade and the simul- | "^ VS !5 110764800 by а very comp ОВЕ арзу: 
taneous circulation of news throughout the Empire. 
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Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Mr. G. L. Addenbrooke contributes an article entitled “ On the 
Properties of Dielectrics in Alternating Fields.” 

Mr. D. Owen contributes an article on '* Free Electrons in Metals.» 

We describe the hydro-electric power scheme of the City of 
Winnipeg. 

We illustrate and describe the way in which some telegraph cables 
were distorted during a recent spell of frosty weather. 

Our abstract of the Paper read by Messrs. J. C. Macfarlane & 
H. Burge last week before the Institution of Electrical Engineers is 
concluded in this issue, and an account is given of the discussion that 


Wireless Telephony.— According to “ The Times," a demon- 
stration was given recently at Cardiff by Mr. Grindell Matthews, 
the inventor of the aerophone. Mr. Matthews has been en- 
gaged during the past fortnight in conducting experiments 
between Cardiff and Newport, 12 miles away, and transmitted 
a message to the offices of the ' Western Mail," which had been 
placed at his disposal as a receiving station. The message was 
a long one, and the speech was clear in spite of the passage of 
the voices through а network of wires in the towns. Mr. 
Matthews will now continue his tests with the aid of two 
motor cars fitted with the apparatus. Each motor car will 
be a complete station, and will be sent to various parts of the 


country to give further demonstrations. 


“The Transverse Thermomagnetic Effect in Nickel and 
Cobalt."—Mr. A. W. Smith contributed an article with this 
title to a recent issue of the “ Physical Review." The chief 
results obtained in this Paper are summarised by the author 
as follows :—(1) The relation between the Nernst electromotive | .. L'Industrie- Eleetrigue:" 
force and the magnetic field has been examined in nickel at a appears Е qut. 
number of tempera tures between 56°С and 410° С. | Ког a given Th^ reports of Mr. А. Н. Preece on the electricity undertakings 
magnetic field it has been found to increase with rising tem- | at Hackney (London), and of Messrs. D. & A. Home-Morton on the 

The proposal to establish electricity works at Port Glasgow are abstracted 


perature until the critical temperature is reached. 


took place. | 
We give an account of the discussion that took place at the recent 
meeting of the Manchester Local Section, when Mr. Sells read his, 
Paper on “ Specifications." 
An interesting single-phase locomotive in which continuous-current 
rectifiers of а new type are employed was recently described in 
Ап ab;tract of the article in question 


rate of increase becomes greater the nearer the critical tem- | elsewhere. 
perature i$ approached. In passing the critical temperature Leicester Tramways Committee are handing over £8,000 for relief 
of rates. : 


the Nernst effect sinks to a small fraction of Из value at that 
temperature and then probably decreases with further rise of 
temperature. (2) For any particular temperature below the 
critical tempertture the Nernst electromotive force is at first 
proportional to the magnetic field, but when the intensity of 
magnetisation approaches its maximum there is a rapid devia- 
tion from this proportionality, and the electromotive force 
approaches a limiting value at higher magnetic fields. Since 
the maximum intensity of magnetisation decreases with rising 
temperature, the fields necessary to produce saturation become 
less as the temperature is increased. (3) At temperatures 
above the critical temperature the Nernst electromotive force 
18 proportional to the magnetic field. (4) The study of the 
Nernst effect in cobalt between 56 deg. and 550 deg. has shown 
that the Nernst electromotive force is proportional to the 
magnetic field over that interval of temperature and over the 
range of magnetic fields in these experiments. (5) In nickel 
the Nernst effect increases more rapidly than the Hall effect 
with rising temperature, and in cobalt it increases less rapidly 
than the Hall effect. In this respect cobalt behaves like iron. 


out of the profits for 1911 to relief of rates. 

. Municipal Loans.—Inquiries have been held during the week into 
the applications for sanction to loans by Blackburn Corporation 
(£45,170). Accrington Corporation (£33,750) and Grimsby Corpora- 
tion (£700). Battersea (London) Council have decided to apply for 
8 loan of £8,768 for a turbo-generator set, &c. 

Legal. — Мг. Justice Eve delivered judgment on Friday in the action 
brought against Sheffield Corporation to restrain them from carrying 
on wiring work, &c. After reviewing the evidence, his Lordship 
found that the plaintiff had established his case. 

The Privy Council recently delivered judgment in the cross appeals 
in the case of Winnipeg Electric Railway Co. v. City of Winnipeg. 
The appeal of the Company was allowed, and the cross appeal of tho 
Citv of Winnipeg dismissed. 

The arbitrator, Mr. R. Elliott Cooper. has delivered his award in 
regard to the price to be paid by London County Council to the 
London United Tramways for the portion of the Company's under- 
taking in the county of London and for the Chiswick power house. 

Companies’ Meetings and Reports.—The meetings are reported of 
the London Electric Supply Corpn., Westminster Electric Supply 
Corpn., South Metropolitan Electric Light & Power Co., Bruce 


Cable Interru ion. 

ret кез Lo M КОРТУ WEN 8,1909 id Peebles & Co, Mather & Platt, Bath Electric Tramwavs, Lancashire 
Latakia—Palura ......................................._ Мау 20, 1910 United Tramways, Underground Electric Railways Co. of London, 
Candia—sitia f... soes мнении — РЕР А Jan. 9, 1912 Harrow Electric Light & Power Co., Falkirk Electric Construction 
Bissao— Bolama .........;.............. re » Jan. 29, 1912 Synd., Northampton Electric Light & Power Co., Paisley District. 
Medway—Guam .............................. ......... Feb. 9, 1912 Таа б. 

Mec D E ое E dod The directors’ reports of the Chelsea- Electricity Supply Co., 
Ceuta—Estepone ...................›................. Feb. 28, 1912 Notting Hill Electric Lighting Co., Hove Electrie Lighting Co., 
Melilla —Chafarinas ...................................‚_ Feb. 28, 1912 Oxford Electric Co.and Mansfield & District Tramways are abstracted. 


Liverpool electricity supply department is contributing £25,000. 
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At the meeting of the shareholders of Bruce РесЫез & Co. last 
week, Mr. F. E. Andrews, who presided, congratuleted the share- 
holders cn having successfully brought the concern into a sufficiently 
profitable condition to meet the interest on the debentures and to leave 
asmall surplus. Mr. Andrews made оп energetic protest against the 
unreasonably prolonged periods for payment which are so fre- 
quently stipulated for in electrical engineering contracts, and pleaded 
for a firm stand by manufacturers against such conditions. 


OBITUARY. 


DR. Оѕвокхе REYNOLDS.—We regret to record the death of Dr. 
'Osborne Reynolds, formerly professor of engineering at Manchester 
University. which occurred on Wednesday. February 21st, at 
Watchet, Somerset. The deceased was in his seventieth year. Dr. 
Reynolds received his early education at Dedham Grammar School 
and Queen's College, Cambridge, where he graduated in 1867, being 
fifth wrangler. He became a pupil of Messrs, Lawson & Mansergh.. 
and in 1868 was appointed professor of engineering at Owens College. 
Manchester, the first chair of its kind to be founded in the United 
Kingdom. He occupied this position for nearly 40 years, and while 
holding it he carried out the numerous researches with which his 
name will always be connected. Though these mostly dealt with 
purely mathematical or mechanical subjects, he also contributed 
several Papers to the Manchester Literary and Philosophical Society 
on solar electricity and magnetism. Indeed, it may be remarked 
that Prof. Reynolds’ purely scientific outlook undoubtedly deterred 
many engineers from giving his work the attention it deserved. In 
1877 he was made a Fellow of his College, and in the same year was 
elected to the Royal Society. 


and 


PERSONAL NOTES. 


Willesden Electricity Committee have received the resignation 
of the electrical engineer, Mr. J. G. Bruce, and of Mr. L. F. Bickell, 
chief distributing engineer. Mr. F. D. Balshaw has been appointed 


‘to the latter position at a salary of £120, with apartments at the 
sub-station. 


Мг. С. H. Wordingham, M.Inst.C.E., superintending electrical 


engineer to the Admiralty, has been elected a Fellow of King's 
‘College, London. | 


Mr. Louis J. Steele, M.I.E.E., electrica! engineer, of H. M. Dock- 
yard, Portsmouth, has received from the King a diamond scarf pin 
as & token of their Mejestics appreciation of Mr. Steele's supervision 
of the clectrical equipment of H.M.S. '* Medina " on the occasion of 
their Majesties' recent visit to India. 


APPOINTMENTS VACANT AND FILLED. 


The Electrical Committee of the City of Bristol have à vacancy for 
a substation charge-engineer. Commencing salary 35s. per week, 
rising to 403. Previous e.h.t. substation experience ` essential. 
Applications by March 15 to the engineer and general manager, Mr. 
Н. Faraday Proctor, Exchange, Corn-street, Bristol. 
A mining company in Brazil require an assistant electrical engi- 
neer. Salary £275 per annum and four years’ engagement. Appli- 
cations to Mr. W. О. Rooper, M.LC.E., Stafford. Se? advertisement. 

Neath Rural Council require a shift-engineer, used to a.-c.work. 
Applications to Mr. G. H. Thomson, 12, Green-street, Neath, by 
March 7. 

An experienced electrician is required by the Kent Collieries ( Ltd.) 
to take charge of 1.500-kw. high-tension plant. 


Bradford Electricity Committee, at a special meeting held on 
Thursday last week. interviewed the following candidates for the 
post of commercial assistant in the electricity department :— 

Mr. T. 1. Craig. commercial and mains superintendent of the southern 
district of Glasgow Corporation electricity department; Мг. С. M. 
Davis, power engineer, sales department of Bristol Corporation elec- 
tricity department; Mr. John E. Schofield, sales engineer, Yorkshire 
Electric Power Со. Asa result, Mr. Schofield was appointed to the posi- 
tion. Mr. Schofield has been engaged with the Yorkshire Electric Power 
Co. for the past three years, and during this time has been responsible 


for inducing а large number of power users (including owners of textile 


mills, engineering works and collieries) in the company's area to adopt 
electric driving. Mr. Schofield was previously with Huddersfield Cor. 
poration and the Stalybridge, Hyde, Mossley and Dukinfield Tramways 


and Electricity Board, and was also for some time principal engineer 
to Messrs. Gibbings & Chauntler, consulting engineers. In his new 
position he will have charge of the business development branch of the 
department's operations, while Мг. J. H. Schanuber (late assistant 
engineer in the department) has been promoted to the position of deputy 
city electrical engineer, vacated by Mr. Н. S. Ellis on his leaving to take 
up the position of borough electrical engineer at South Shields. 

Mr. John Hemilton. of the Glasgow Corporation electricity depart- 
ment, has been appointed assistant engineer in the electric supply 
department of the Liverpool Corporation. | 

Mr. Е. J. Teago, B.Sc., hes been appointed assistant lecturer and 
demonstrator in electriczl engineering zt Liverpool University. 

Mr. John В. Airey, Principal of the Secondary and Technical 
School. Morley, has been appointed Principal of the West Ham 
Municipal Technical Institute. in succession to Mr. А. Е. Hogg, who 
was recently elected Principal of the Woolwich Polytechnic. 

Mr. J. C. Maxwell Garnett has been selected to succeed Mr. J. H, 
Reynolds as principal of Manchester Municipal School of Technology, 


d 


INSTITUTIONS AND SOCIETIES. 


Institute of Metals.—The annual autumn meeting of this 
Institute this year will, for the first time, take place їп London. 
the meeting being held on two days in the last week of September. 
The next meeting of the Institute will be on the occasion of th> 
third May Lecture, which will be delivered on May 10 by Sir J. А. 
Ewing, K.C.B., F.R.S., the subject being '' The Inner Structure of 
Simple Metals." 

The corrosion investigation recently taken up by this Institute is 
now being actively pushed forward The experimental condensing 
plant has been working continuously at Liverpool since January Ist, 
and valuable data are being accumulated. Indispensable though 
such first-hand information may be, the Corrosion Committee 
recognise the desirability of learning fully the experiences of 
others on the subject of the corrosion of brass condenser tubes. To 
enable information on this subject to be readily obtained the Com- 
mitteee have had prepared a corrosion enquiry form, and it is 
desired that a copy of this form should be in the hands of every 
person interested in corrosion, and that the 24 questions contained 
in the document should be answered as fully as possible. The docu- 
ment when completed, together, if possible, with a sample of a cor- 
roded tube, should be sent to the Institute of Metals at Caxton House 
Westminster, S.W. The secretary of the Institute, Mr. G. Shaw, 
Scott, will be glad to supply anyone with copies of the corrosion 
enquiry form. MAE | | 

British Association.—The meeting of this Association this yer 
is to be held at Dunde3 on September 4th and the following d ;y., 
under the presidency of Prof. E. Schafer, F.R.5. The following arc 
among the presidents of the various sections: ` Mathematical and 
Physical Science (Section A.), Prof. H. Li Callendar, F.R.S. ; Chemts- 
try (Section B), Prof. A. Senier; Engineering (Section G), Prof. 
A. Barr; and Educational Science (Section L), Prof. J. Adams. 


Manchester Section of the Institution of Electrical Engineers.— The 
muster for'the annual dinner at the Midland Hotel last Friday 
evening (Feb. 23rd) was rather below that of previous years. Mr. 
W. Cramp was in the chair. and among the guests were Mr. W. Fox 
(past president of the Manchester Association of Engineers). Alder- 
man Walker and the Mayor of Salford, Mr. S. L. Pearce, Мг. В. J. 
Watson. Mr. Michael Longridge. Mr. A. P. Wood. Mr. B. Longbottom. 
and a number of other engineers from Manchester and the surround- 
ing district. Тһе toast list was a short оп?, being confined to the 
Institution and the guests. fa. 


PL 


у 

Mr. Ferranti and Mr. Cramp replied to the former and Mr. Cramp said 
that the strength of the Institution lay in the scheme of its local sections, 
an arrangement which was peculiar to the electrical industry. He looked 
forward to the time when the interests of the Electrical, Mechanical and 
Civil Institutions would be more closely identified. 

Мг. D. N. Dcesror (seeretary of the B. E.A.M. A.) made the speech of 
the evening in responding for the guests. Manufacturers, he said, who 
had until recently refrained from useful discussions of important matters 
affecting their interests, such as were discussed at I. E. E. meetings. were 
now entering upon mutual considerations of such things аз competition, 
co-operation, costs and prices. They were doing these things under the 
auspices of the new B.E. A.M.A. While other speakers had spoken of the 
wonders and benetits of electricity, he wished to point out that the elec- 
trical engineer had provided these things for the public with little or no 
profit to himself. He criticised also the conditions and phrasing of 
municipal contracts, causing much amusement by instancing a case of a 


metal lamp tender which included a clause in which the contractor was 


to provide all d scaffolding. "The engineer still occupied too arbi- 
trary a position. 


e thought that common sense and co-operation were 
sadly required. He was pleased to point to the co-operation of cooking 
apparatus makers for the coming Smoke Abatement Exhibition in London 


++ 
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Royal Soeiety.—The following are among those recommended 
by the Council for election into this Society :—Profs. J. О. Arnold, 
C. G. Barkla and T. R. Lyle, and Admiral Sir H. J. Oram. 

Prof. J. O. ARNOLD has held the chair of metallurgy in the University 
of Sheffield since 1889. Не has published numerous works on iron and 
steel and lately has conducted res»arches into the working of electric 
furnaces. 

Prof. C. G. BARKLA has been professor of physics at King's College, 
London, since 1909 and has published Papers on electric discharge 
through gases and similar subjects. 

Prof. T. В. LYLE is professor of physics at Melbourne Univerzity. 

Admiral Sir H. J. Окам is engineer-in-chief of the Navy, and has pub- 
lished several works dealing with marine steam practice. 

British Electrical & Allied Manufacturers’ Association.—A meeting 
of the council of this Association was held at the offices (36, Kingsway, 
London, W.C.) on the 15th ult., at which the following members 
were present :— 

Messrs. А. B. Anderson, W. W. Blunt, Е. В. Davenport, F. C. Gibbons, 
C. Koettgen, Н. C. Levis, B. Longbottom, В. К. Morcom, Е. Н. Nalder, 
E. S. New, M. J. Railing, W. Rutherford. W. О. Smith, A. D. Williamson 
and A. P. Wood. Mr. A. Bruce Anderson was elected chairman for the 
year and took the chair. The firm cf James Howden & Co. was clected 
a member of the Association. 

The secretary reportcd the completion of the work of the Committee 
appointed to suggest amencmcnts to the mcdel general conditions, and 
he was directed to present them (after printing) to the Institution of 
Electrical Engineers. The secretary further reported that the Com- 
mittee appointed to rovise the standards for clectrical machinery (Report 
No. 36) had made considerable progress with their work. Representa- 
tives of the Association were appointed to the Engineering Standards 
Sub-committee on Generators and Transformers, and also to tho Inter. 
national Electrical Standardisation Committec. A committee was also 
appointed to investigate and r»port to the Council the relations between 
the Electrical Trades’ Benevolent Institution and the Association. 

Further consideration was given to the Electric Lighting Bill, 1911, 
and the secretary was instructed to communicate with the Electrical 
Contractors’ Association in regard to it. 

The secretary reported the satisfactory progress of the following 
sections: Dynamo and Motor, Engine, Motor, Telephone, Transformer, 
Heating and Cooking, Incandescent Lamp and Switchgear. 

International Congress of Applied Chemistry.— Inhabitants of this 

country who desire to become members of the above Congress may 
do so by applying to Prof. М. О. Forster, F.R.S., 84, Cornwall- 
gardens, London, S.W. The subscription is £1. The Congress, as 
already announced in these columns, is to be held in Washington 
and New York on September 4th and subsequent days. It is recom- 
mended that berths be reserved as soon as possible, and to facilitate 
this the Executive Committee have secured a considerable number of 
cabins on s.s. ** Cleveland," which leaves Hamburg on August 22nd, 
and on в.в. ''Philadelphia," which leaves Southampton on 
August 24th. Both these vessels reach New York in time for the 
Congress, and persons desiring to take advantage of this accommo- 
dation should communicate direct with the steamship companies. 
В Societe Francaise de Physique.—The annual repetition of experi- 
ments made at the meetings of this Society during the past year will 
take place on April llth and 12th, beginning each evening at 8 p.m. 
On the first evening only members of the Society will be admitted. 


EDUCATIONAL NOTICES. 


Battersea Polytechnic.—The annual conversazione was held on 
Saturday evening last and proved as popular as ever, the laboratories 
of the Polytechnic being crowded throughout the evening by stu- 
dents and their friends. The entertainment provided on the present 
occasion included concerts in the Great Hall, а gymnastic display, 
the “ Trial Scene ” from ‘‘ Pickwick,” performed by students of the 
elocution classes, and two short lectures, one of these being on 
'* Colour Photography," and the other on “ Insectivorous Plants." 
There were also the usual demonstrations in the laboratories, work- 
shops, &c., of the College. In the Electrical Engineering Depart- 
ment Mr. A. W. Ashton showed the use of condensers in series with 
low voltage metal filament lamps on alternating-current circuits. 
Ап interesting example of the possibilities of this application was 
provided by ten metal filament lamps (of voltages ranging from 14 to 
25) of different candle-power, which were all connected in series with 
one another and with a large condenser on a 220-volt alternating- 
current circuit. Any number of the lamps could be short-circuited 
without affecting to а great extent the light given by the remainder. 
In practice, however, Mr. Ashton recommends that not more than 
five lamps should be connected in this manner. Considerable interest 
was also taken in a favourite method of illustrating the effect of a 
rotating magnetic field. For this purpose aluminium eggs were set 
in rotation on a plate. The repulsion effect of an alternating field 
on metel rings was also shown. We noticed that several important 


additions have recently been made to the equipment of the electrica? 
engineering laboratories, two or new machines having been 


installed within the last few weeks. 


South Western Polytechnic Institute.—Sir David Gill, K.C.B., 
F.R.S., will present the prizes and certificates to the students of this 


college on Friday. March 15th, at 8 p.m. The laboratories and 
workshops will be open for inspection at 9:15 p.m. — 


— ——— - ——— а 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, March 1st (to-day). 


p? NORTHAMPTON INSTITUTE ENGINEERING SOCIETY. 
5:45 p.m. Meeting at the Institute, John-street, Clerkenwell. 
Paper on '' Some Recent Developments in Electro-chemistry,” 


Бу Mr. E. L. М. Emtage. 


SATURDAY, March 2nd. | 
ROYAL INsTITUTION. > ч 
Lecture оп “ Molecular 


3 p.m. Mecting at Albemarle-street. 
Physics,” Бу Sir J. J. Thomson, F.R.S. Lecture IT. 
LONDON ASSOCIATION OF FOREMAN ENGINEERS AND DRAUGHTSMEN. 
$ p.m. Mceting at the Cannon-strect Hotel, Е.С. Paper on '' The 
Past. the Present and the Future Possibilities of the Internal 


Combustion Engine," Бу Mr. W. P. Durtnall. 


| MONDAY, March 4th. 


NEWCASTLE STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. | 
7:30 p.m. Mecting at the Armstrong College. Newcastle. Paper 
SOCIETY OF ENGINEERS. 
7:30 p.m. Meeting at the Institution of Electrical Engineers, Vice- 
toria Embankment. Paper on “ The Trolley Vehicle System 


of Rail-less Traction," by Mr. H. C. Adams. 


TUESDAY, March 5th. 
Rovar INSTITUTION. 


3 p.m. Mecting at Albemarle-strect. cture on '' Optical De- 
termination of Stress, and some Applications to Engineering: 
Problems," by Prof. Е. G. Coker. Lecture II. 

MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

7:30 p.m. Meeting at the Municipal School of Technology, Sack- 
ville-street, Manchester. Paper on ‘ High Voltage Testing 
Transformers,” by Mr. R. G. Parrott. 


INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Mceting at Great George-street, Westminster. 

“ Roller and Ball Bearings," by Prof. J. Goodman. 
WEDNESDAY, March 6th. 
Rovar SOCIETY OF ARTs. 
8 p.m. Meeting at John-street, Adelphi. Paper on “ Some Modern 
Problems of Illumination: The Measurement and Comparison 


of Light Sources," by Mr. T. Thorne Baker. 
THURSDAY, March 7th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Meeting at Victoria Embankment. Paper on “ Tariffs for 
Electrical Energy, with Particular Reference to Domestic: 


Tariffs,” by Mr. W. W. Lackie. 


FRIDAY, March 8th. 
PnysicAr SOCIETY, 


8 p.m. Meeting at the Imperial College of Science, Imperial In-. 
stitute-road, South Kensington. Agenda: Exhibition of a 
Method of Making Capillary Filamenta, by Mr. H. S. Souttar ; 
““ The Intensity at Points near the Principal Focus of an Object 


Paper on. 


Glass with Symmetrical Aberration,” by Мг. J. Walker; “ The. 


Equipment of the Spectroscopic Laboratorv of the Imperial 


College of Science," by Prof. H. Fowler, F.R.S. This laboratory: 


will be open for inspection. 
SATURDAY, Marchj9th. 
RovAL Institution. 


3 p.m. Meeting at Albemarle-street. Lecture on “ Molecular: 
Physics,” by Sir J. J. Thomson, F.R.S. Lecture III. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. Leaf. 
The following orders have been issued for the current week :— 
Monday, March 4th, “А” Company.—Technical work and military: 


telephones, 7 to 10 p.m. 
Tuesday, March 5th, '" B" Company.—Technical work and military 


telephones, 7 to 10 p.m. 
Thursday, March 7th, “С” Company.—Technical work and military 


telephones, 7 to 10 p.m. 
Friday, March 8th, "D" Company.—Technical work and military 


telephones, 7 to 10 p.m. 
Saturday, March 9th.— Mobilisation week and run at Fort Coalhouse, 
East Tilbury. The party will parade at Fenchurch-street Station 
(L.T. & Southend Ry.) at 3:10 p.m. Dress : Service dress, great coats, 
belts and haversacks. No arms will be taken. 
Recruits’ Instruction.—Tuesday and Friday nights, 7 to 8 p.m. 
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ELECTRICAL FURNACES.* 


BY C. MYERS. 


"The electrical furnace has for many years been working successfully 
‘in the manufacture of alloys, aluminium, &c., but the ever increasing 
demand for the highest grades of steel, the ease by which compara- 
tively low quality steel can be converted into steel selling at high 
prices, and the use of low quality raw materials have brought the 
eleetrie- furnace to the position it has reached to-day. The users of 
the different types of furnaces claim now to be making tool steel, 
structural steel, war materials, high silicon dynamo steel, drawn tubes, 
8teel castings and high quality rails, &c. 

For these purposes furnaces of either the аге or induction type may 
'be used. In the first class widely used furnaces are those ofthe 
Héroult, Stassano. and Gircd types, while among induction furnaces 
may be mentioned the Kjellin and Frick. A combination of both 
types is to be found in the furnaces designed by Rochling-Rcdenhauser. 
Brief details of these furnaces are given in the Paper. 

In June, 1910, there were about 118 furnaces of all types, of which 
"70 were in use, 10 not working and 38 being built ; 77 of these were of 
the arc furnace type. of which 29 were Héroult, 17 Girod, 13 Stassano, 
‘6 Keller and 9 others. There was also one furnace at Domnerfet, 
Sweden, for the prcduction of 2,500 tons of pig iron per annum ; also 
one in Norway and one at Trollhattan, Sweden, both in course of con- 
‘struction, and each designed to produce about 7,500 tons of pig iron 
annually. Of the Héroult furnaces, the total capacity per charge of 
those working was about 80 tons end of those in course of construction 
&bout 50 tons. Те total capacity of the Girod furnaces (the great 
competitors of the Héroult) was recorded at about 30 tons for those in 
work and 26 tons for those being built. Similarly, the figures for the 
Keller were 13 tons and 8 tons, and for the others 20 tons and 13 tons 
respectively. Of the induction furnaces, the Kjellin furnaces erected 
totalled 14 with 35 tons capacity ; and the Rochling-Rodenhauser 15 
with 30 tons. That gave a total capacity of about 250 tons for the 11 
arc furnaces, and 100 tons for the induction, or & grand total of 350 
tons per charge for all electric steel melting furnaces. In June, 1910, 
comparing the Héroult only, as an example, we have seen that there 


were 29 of these furnaces with a capacity of 80 tons, at work, and 50 - 


tons in course of erection, 130 tons in all, whilst in September, 1911, 
there were 43 furnaces with a total capacity of about 242 tons. The 
output of electric steel in Germany, the United States, Austria and 
Нипрагу т 1910, amounted to about 112,000 tons, which is an increase 
‘of 63,000 tons over the figures for 1909. 

As regards furnaces in Sheffield. Before the beginning of 1911 the 
Héroult furnace at Edgar Allen & Co.'s was the only arc furnace in 
steady operation. In January three Héroult furnaces were com- 
‚ menced in England, at Messrs. Vickers and Thomas Firth & Sons, 
Sheffield. and at Lake & Elliott’s, Braintree. Essex. А Kjellin fur- 
nice, for demonstration and manufacturing purposes also, started at 
«bout the same time in Sheftield, and the output of England for 1911 
should amount to about 13.000 tons. A 15-ton Héroult furnace is 
working at Skinningrove, and is expected to turn out 200 tons per day. 
Kjellin induction furnaces also have been working during this period 
setisfactorily at Messrs. Vickers and at Messrs. Jessops, in Shefħield. 
and an experimental furnace at the University of Sheffield. Creat 
progress is expected to be made in Germany with electric furnaces 
during this year, when Héroult furnaces of 25 and 22 tons capacity 
per charge are to be constructed. In September, 1911, the largest 
size was two 15-ton Héroult furnaces at South Chicago and Worcester, 
belonging to the United States Steel Corporation who have recently 
acquired the Héroult patents for America, and will probably erect 
several more furnaces shortly. 


It might be interesting to exemine the, chemical actions that 


за Ра 


Table II.—Analyses of Steel and Slag taken at Different Periods of Hea t. 


№.1. | Мо. 2. No. 3. 


E 711. When 'slag | When slag | Just before E пио 

was melted, was white. tapping. І 

Steel, Sulphur 90 0:053 | 0: ^— 0037 | 0-019 0:014 
SiO, 9. ^o 20.10 | г x 19-60 
Slags - | FeO; %. о 1-00 
at A] ‚Оз | : 20 6:20 
same СаО 64-20 61-30 
periods | MgO | pon 3:96 4:36 
| S 0-63 0-90 1:26 


take place during the refining, the dephosphorising and the desul- 
phurising of the steel in the bath. The action takes place in two 
stages ; in the first,jwhich is the oxidatien pericd, the carbon, silicon, 
manganese and phosphorus аге oxidised, and in the second, or de- 
oxidation pericd, the metal is dead melted and the sulphur eliminated. 
The first action is arrived at by adding to the charge certain quantities 
of lime and oxide of iron, which under the influence of the high tem- 
perature oxidise the carbon, silicon and manganese and removo the 
phosphorous as calcium phosphate. The slag after this operation is 
removed from the bath, and further quantities of lime (and sometimes 
carbon) are added ; this is the second stage when the sulphur p2sses 


_ into the slag as calcium sulphide which is not soluble in the metal bath. 


In the open hearth furnace this calcium sulphide would very readily 
be oxidised into calcium sulphate which would combine with the iron 
to form sulphide of iron and so go back into thesteel. Inthereducing 
atmosphere of the electric furnace this cannot take place, so that it 18 
possible to remove the sulphur to almost any extent. 

This Paper would hardly be complete without a little actual'data 
with reference to charges. additions, power used, &c. The following 
are actual reports from the foundry. Table I. is a copy of а report on 
seven consecutive charges from an 8-ton Rochling-Rcdenhauser 
furnace, and Table II. concerns the Héroult furnace. There is very 
little doubt that for many purposes in steel making the electric fur- 
nace is the furnace of the future, especially when we look back over 
the past 10 vears and see the great strides it has made. There is no 
doubt now in the minds of steelmakers who have had the actuad 
experience with up-to-date furnaces that it is possible to make steel 
equal to the best ever produced in Sheffield at less cost than it can be 
done in the crucible. 


DISCUSSION, 


Mr. J. P. BEpsoN said that electric steel was not much better than the 
ordinary steel made in the open hearth furnace where a large quantity of 
crucible steel was made to-day. But as a user of high-grade steel he 
thought the electric furnace had a future. Electric methods were em- 
ployed for tempering steel card wire with excellent results. Could not the 
process be applied to the tempering of dies ? 

Мг. W. Cramp said it occurred to him on looking through the Paper 
that, in connection with the Rochling- Rodenhauser furnace, mention 
was made of the rotation of the metal due to the three-phase current, 
and he would like to ask whether, though that might not be a valuable 
thing from the point of view of mixing the metal, might it not also result 
in reduced temperature, since it was well known that directly the metal 
began to rotate the eddy currents would be reduced therein. hero 
would be some sors of limit to rotation as far as efficiency was concerned. 
In one or two instances mention was made of the pressure used, but there 
were no corresponding figures given which would help in making а сот- 
parison between different furnaces, and even the actual current used was 
not given, nor even the power factor. When the furnaces started, would 
not the current and power factor be different from what it was as the 
work proceeded * Perhaps the author could stay at what rate the 
change in the current took place? In Table I. figures were 
given, headed “ Total power in kw.-hours.” Surely there was some con- 
fusion here between energy and power required for a particluar weight of 


—_—==========*==== 


Table I. 
Weight | | | | Total Total т Analysis of | 2 

No. Time. of steel | Ferro- ' Ferro- Ani Tap- power Power. charge. Analysis of fnished steel. 

of charged silicon. mang. scale. Spiegel. ping kw, | Рет basic steel. PA 
charge. - no | ‘weight. pours, — 1.000 - 7 e 5 

Charge. Tapping — kilos. | kilos. ` P. S. C. | Mn. | Si. | P. · 8. 

2.668 455 836 5,673 | 35 2 90 5.300 1.681 991 10.0591 0-065 | 1-04 0-33 0-18 0-012 0-240 
2.660 ' 9-00 12-20 5,472 35 | 3 90 ... | 6,6800 1,688 : 301 0050104067 0-79 | 0.33 0-26 . 0-012 0-029 
2.070 | 12.35 3-50 5.385 25 e | 90 100 . 5.600 1,2781 ' 318 10:060; 0:069 0-16 | 0.33 0015! Te. 0-032 
2.671 4:25 1:20 5,430 35 ' 45 90 | 5,000 1.425 255 0-054 | 0-067 0-64 0-89 0-16 0020 0-016 
2.672 145 10:5 5.485 25 90 ‚ 5.000 1,288 230 | 0-072 | 0-079 | 0-96 0-33 0084 T.e. 05014 
2.678 11:25 2-2) 5.480 30 e an 90 ’ 5.600 1.321 236 0-048 0-059 | 1.20 033 0:12 |0-015 0:020 
2.074 2:55 5-40 6.030 35 45 90 6,200 1,371 211 | 0-067 0:067 ' 0: , | 0-83 | 0-15 | 0:026 0-018 


* Abstract of a Paper re cadi at a joint meeting of the Manchester Section of the Institution of Elec 'tric ‘ical Engineers and the Manchester Association 
oft Engineers. 
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steel. It was not clear whether the author meant the total power in 
kilowatts or the total energy in kilowatt-hours, and the information 
really required was as to the power used and how long that power was 
kept on. In other words, he did not understand whether it was an 
energy column or a power column. "There was something in the Paper 
to the effect that a quantity of steel was produced in a given time by the 
.electric furnace more economically than by the ordinary furnace, and it 
would be interesting to know whether that was due to the fact that there 
was а certain amount of action by ionisation independent of the tem- 
perature, or whether the temperature for a particular result was the 
вате ав that which existed in the Siemens furnace or other types of 
-ordinary steel furnaces. Could they also be informed whether there had 
been any research to show whether combinations were taking place under 
purely electrical stresses, as distinct from heat. Could the author give 
‚апу opinion as to the efficiency of the direct heat furnace and the induc- 
tion furnace ? It would seem possible to design a furnace in which the 
iron circuit, instead of being complete and independent, was partly 
formed by the charge, so that the latter acted both as electrical and 
magnetic conductor. In this way the furnace ought to be cheapened, 
and the heat produced in the material would not only be due to eddy 
currents, as a present, but also to hysteresis. Could the author say 
whether such a furnace had even been designed ? If not, whether there 
was any special reason against it ? 

Mr. F. Foster said that in connection with a recent inquiry a careful 
investigation had been made into the cost of power for electric furnace 
purposes. The figures obtained showed that it was possible to generate 
electric current at a total cost of 0-15d. per unit, when using gas producers 
апа ammonia recovery with coal at 8s. 6d. per ton. With blast furnace, 
coke oven, or other waste gases, the total cost of generation fell to about 
0-14. per unit. These costs included capital outlay charges on the whole 
plant on a liberal scale, and all labour, repairs, stores, water, fuel, &c. In 
connection with the electric steel furnacea, a certain amount of transmis- 
sion and transformation apparatus would be required, and in general, the 
plant would not be running continuously at full load 24 hours a day. 
"These facts would, of course, increase the total cost of electric power, but, 
after making due allowance for these factors, it ought to be possible, with 
furnaces of large capacity, to deliver electric power at the furnaces at a 
cost of 0-254. per unit, when using producer gas and 0:24. per unit when 
using waste gases. Assuming the higher figure, and that 240-kw. hours 
'were required for refining one ton of steel, the cost of power for refining 
would amount to 5s. per ton. Не had recently occasion to go into the 
question of the relative qualities of electric, open hearth and crucible steel 
.and found that in general steel of equal quality could be obtained by the 
older fuel-fired furnace methods. Electric furnaces could, however, be 
more accurately and readily controlled than the ordinary open hearth or 
crucible furnace, and therefore it was easier to obtain a high-class product 
from inferior materials. "Thus, in several instances basic steel made from 
cheap ores was being successfully refined in the electric furnaces so as to 
give a product fully equal to the best grades of acid steel. This particular 
process had a further advantage that the phosphoric slag was a valuable 
by-product. There was one matter he would like to raise. It was known 
that in the сазе of copper some slight impurities, notably arsenic, had been 
practically eliminated by modern metallurgical methods, but that, for 
some purposes, the resulting product was inferior to the older and less pure 

. metal. Was it not possible that some similar result might be found with 
electrically refined steel ? 

Мг. J. FRITH said he thought thatit would pay better to have a separate 
generating plant for furnace work rather than take energy from a public 
supply; if that were done advantage could be taken of the peculiar con- 

ditions of the load to design an alternator which would be much cheaper 
for its output than the more usual types which were limited by the neces. 
sity for a good pressure regulation. What was wanted for furnace work 
was rather a constant output than a constant pressure. This would more 
than counterbalance the increased cost due to the low frequency which 
‘Suited furnace work best. 

Mr. Е. С. IBBoTSON said that т his experience the consumption for a 
given amount of refining was practically the same for the are and induc- 
tion furnace. From a design point of view, the induction furnace with 
the plain roof was, perhaps, better than the arc furnace with carbon elec- 
‘trodes projecting through the roof. Against the higher power factor 
obtained in the arc over the induction furnace, the induction system had 
{һе advantage of no sudden changes of load to which are furnaces were 
liable. In the speaker’s opinion the high temperature of the arc had a bad 
effect upon the quality of steel, particularly high-carbon steels. The 
metal loss was greater in the arc than in the induction furnace. In the 
case of the arc furnace a pressure of Jess than 100 volts was required, 
whereas any pressure could easily be adapted to the induction furnace. 
Single-phase supply seemed to give best results. Regarding the starting 
of furnaces, the arc would start from cold, but in the case of the induction 
furnace a start was made from a wrought-iron ring which was used ini- 
‘tially to dry the roof. Usually some of the charge was left in the furnace 
for starting except in the case of furnaces using liquid fuel which conld be 
run dry and recharged without difficulty. | 

Mr. A. ЕуЕвтт said he had had considerable experience with the 
Héroult arc furnace, with a fair measure of success. The supply used was 
from Corporation mains at 2,000 volts and a frequency of 50, this being 

converted to 100 volts and a frequency of 28 for furnace working. The 
fact that the electrodes penetrated the roof of the furnace was an advan- 
tage, as the direct radiation from the arc was greater on the carbon elec- 
trodes than on the roof lining. A refining furnace roof usually lasted 
from three to four weeks. In England electrical furnaces were suitable 
for refining only, as they were most uneconomical as melting furnaces. 


| shown in Fig. 1. 


One furnace under the speaker's observation employed a slag on the top of 
the molten metal which could be taken off or replaced as required. This 
slag cover was a great help especially in making alloy steel where it was 
necessary to introduce certain percentages of other metals. The speaker 
had not encountered any sign of danger owing to the high temperature of 
the arc. It was (о be remembered that the arc did not play directly on the 
metal but upon the slag covering the metal. 

Mr. C. Myers briefly replied to the various points raised. 

Mr. C. W. JoHANSEN, in а written communication, thought that electric 
steel furnaces would be of the greatest importance in countries like 
Norway and Sweden, but particularly in Norway where there were large 
quantities of low-grade ore containing about 30 to 36 per cent. iron. 
During the last few years extensive works have been put up in order to 
concentrate this ore to contain about 67 per cent. of iron for export. 
Contrary to the conclusion the author came to, the opinion seemed to 
prevail in Norway that steel somewhat superior in quality to the Bessemer 
or Martin steel could be manufactured with profit in electric steel furnaces 
directly from pigiron. Two steel works had recently come into operation 
in Norway where pig iron was made in one electric furnace from ore, the 
refining process taking place in another. With regard to the most suitable 
periodicity to be used for steel furnaces the Commission appointed by the 
Norwegian Government came to the conclusion that the choice depended 
on а com promise between the cost of electrical plant and reasonable power 
factor—a choice that would have to be made for each special case. The 
Commission also mentioned a means of improving on the low power factor 
at high frequencies by increasing the ohmic resistance of the charge, i.e., 
by increasing the length and decreasing the section of the circular charge. 


ON THE PROPERTIES OF DIELECTRICS IN 
1 2.  . ALTERNATING FIELDS. 


BY G. L. ADDENBROOKE. 


Some months ago I had occasion to consider what would be 
the effects if dielectrics consisted of molecular condensers and 


resistances distributed in series. 

Bedell and Crehore show that distributed resistance and 
capacity in series can be treated as a single resistance and 
capacity, and it is often said that absorption in a condenser is 
very like the behaviour of such an arrangement, which is used 
in Wien’s bridge. For a single resistance and capacity in 


series we get the formula 


(Эти)? С? 

It occurred to me that if W, the watts, were measured at two 
known periodicities. and at the same Е. 16 would be possible 
to find the phase angles and other data of the circuit, including 
R, the resistance, and C, the absorption capacity. 


Losses 


Periodicity 


Fic. 1l.—TukonETicAL Curve or Loss. 


Taking two such measurements on a dielectric, we ought, if 
the supposition is correct, to get R and C from the losses shown, 
and these figures I obtained for these two periodicities, which 
give the data for calculation at other periodicities. On 
working this out for a fairly good dielectric we get а curve as 
This shows that if the periodicities are taken 
one double the other, the differences of the losses will be nearly 
4:1 at very low periodicities, and will approximate to a 
constant for both periodicities as the periodicity gets high. 

The calculations and experiments showed that if the 
supposition was right these differences ought to be seen on 
testing good dielectrics over a range of periodicities from, say, 


3 to 150. 
On the other hand, if dielectrics were in any way made up of 


the equivalent of resistance and condensers in parallel, con- 
sideration of Blakesley's work seemed to show that there should 
be a diminution of the losses as the periodicity was raised. ` 
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. I therefore decided to try experimentally if either of these | 
suppositions was borne out. It will be seen, however, from 
. the results given below that neitherof these suppositions seems 
to agree with the real actions occurring as found experimentally. 
In order to deal with the lower periodicities I used а develop- 
ment of Ewing's arrangement of rotating sectors in liquid across 
. which a continuous current flows. The moving part of the 
apparatus was kindly built by Mr. C. W. 8. Crawley. whose 
firm made the original for Ewing’s classical work. I adopted 
| this expedient with some diffidence, and at first was not. 
. successful; but finally I got a liquid across which I can main- 
tain pressures up to. 1 think. 400 volts without undue heating, 
` though I have not tried more than 200 volts at present. W ith 
this arrangement I get an alternating current available at 
about 135 volts with a very good curve and any periodicities 
desired from, say, one period in 4 seconds up to 20 œ per 
second. 
Moreover, by stopping the rotation and setting the sectors 
at the correct angle I can get a continuous current of the exact 
E.M.F. of the R.M.S. of the alternating current. I find I 
can get enough current through this device to enable me to 
maintain a steady pressure on c: ины of, say, „1. th microfarad 
up to 20 periods. 
I am bv this arrangement, and using mv electrostatie watt- | 
meter as an electrometer, able to take the watt loss in a 
dielectric with а steady pressure and then, turning to the | 
equivalent alternating pressure, to get the equivalent loss when : 
the potentia] difference is varied over а cvcle at different fre- 
quencies, starting with the above lowest periodicity and taking 
the losses at various periodicities up to 45 or a range of 1: 180. 
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Fic. 2.—ExpEsIMENTAL CURVE FOR DiELEeCTRIC oF HIGH RESISTANCE. | 
Lusses AT DIFFERENT PEKIODIVITIFS. 


Now, if the results of such experiments on a good dielectric are 
plotted with the periodicities as abscisse and the relative 
losses as ordinates, the resulting curve 13 as nearly as possible 
a straight line, indicating that the losses are almost directly 
proportional to the periodicity over the whole range (Fig. 2). 

Moreover, from some data on these losses given by Mr. F 
Jacob, of Messrs. Siemens Brothers, who are making this 
class of test at telephonic periodicities (700-2,100), at the 
Physical Society in the debate on Dr. Fleming's Paper, they 
also seem to get а similar result for gutta-percha and ebonite 
(my tests were made on gutta-percha and crown glass and 
several other good dielectrics), so that it would seem as if 
there were а general law governing these actions. 

Finally, if this line is produced to zero periodicity it cuts the 
origin very nearly (as far as can be seen on a diagram of this 
scale). 

Now, in some observations on the relative alternating and 
continuous-current losses which accompanied а Paper sub- 
mitted to the Institution of Electrical Engineers some time 
since, I showed that the alternating losses at 44 ^; were much 
larger than the cont nuous losses for equivalent potentials. 
In reducing the periodicity to 3 we reduce these alter- 
nating losses to ПАВ approximately in such a dielectric as 
gutta-percha ; but measurements of absorption show that 
this is exceedingly strong, not only at 3 periods but at the end of 
a minute in good insulators. If we assume a cycle of 1 minute 
and a corresponding reduction in the анаа losses, these 


will be reduced again to ,!,th or to , 1, th in all. Now 


relucing to such a number as this we get an alternating loss. 


- 


which at any rate is of the same order as the continuous- P 
loss at an equivalent pressure. 

The point can, however, be more clearly dealt with by taking 
a lower-class dielectric like celluloid. If the continuous. 
pressure is applied to this it will show a considerable loss with 
all the instruments and the series resistance arranged. as for 
taking the alternating loss. 

If, now, an equivalent alternating pressure is т а. 
set of readings will be got differing at different periodieities, 
but when plotted as before the line joining the readings 13. 
still nearly straight. It does not cut the vertical ordinate at 
the origin, however, but cuts the axis higher up, as in Fig. 3. 

Аз regards varying pressures with a steady periodicity I find 
that celluloid obeys the square law, with pressures up to about. 
100 volts, but for higher pressures there is heating, and the losses. 
increase at a greater rate. 
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Fico. 3.—I[xrknok DIELECTRIC 


Now there seems no reason to doubt that we have here on a. 
large scale, owing to the relatively low insulation, what occurs 
with good dielectrics on а small scale. 

Finally we come to the losses with liquid dielectrics. Неге: 
we can get curves varying from one very similar to that for a 
good solid dielectric where the liquid is very free from moisture: 
to а somewhat similar diagram to that for celluloid. Finally 
with still more moisture at 22 and 44 periods the losses are: 
nearly the same at both periodicities. I can confirm this down 
to a periodicity of 1 or over а range of periodicity of 45 
times, in fact, as long as the pressure is alternating at all. 
On substituting, however, on the instruments an equivalent. 
steady pressure the deflection drops to а figure varying: 
apparently from 1/1-5 to 1/6 of the alternating deflection 
depending on the properties of the liquid dielectric. 

These actions do not seem to agree with the view that. 
dielectrics are made up of molecular resistances and capacities. 
If Гат not mistaken, а more satisfactory theory can be built. 
up on the basis of moving charges in the dielectric. In any 
case the whole of the results show a wonderful regularity in the: 
behaviour of dielectrics when tested under defined conditions. 


Relative Losses 


odicity | 
Fia. 4.—Corve FROM EXPERIMENT. Liquip DIELECTRIC3. 

With good dielectrics it appears clear that the loss per cycle: 
tends to a constant with a given strength of field over a wide- 
range of periodicity, and the rate of loss varies substantially 
directly ав the periodicity. 

With liquids the loss, if the liquids are not freed from. 
moisture, tends to be nearly a constant, and to be almost entirely 
independent of the number of cycles, or the loss per cycle is 
nearly inversely proportional to the number of cycles; the: 
action in this respect being the same as 1or currents flowing. 
in metallic conductors. 

With inferior dielectrics the action seems to be intermediate 
between the above two actions, and possibly to be made up: 
of two separate actions of the above characters acting inde- 
pendently but each contributing its quota to the energy loss. 

I have also done а good deal of work on the temperature. 
eoefficients of the losses which vary with the periodicity, and. 


present a number of interesting points which can be effectively: 
illustrated by diagrams. 


The above isa very imperfect sketch of some of the results 
I have obtained. These I have described in a further Paper 
which is nearly complete, and in which I have beenable to 
illustrate the effects of all these actions as well as of the capacity 
current in diagrams. - From these most of the character- 
istics of a given dielectric can be seen readily, and its probable 
behaviour under almcst any condition can be inferred with con- 
siderable certainty. 

This preliminary ғ vme may, however, be interesting, as 
the subject is zt present attracting attention. 


—— —Á—— : 


THE HYDRO-ELECTRIC POWER SCHEME OF THE 
CITY OF WINNIPEG. 


INTRODUCTION. 


In such a progressive Canadian city as Winnipeg is known 
to be it would have been surprising to find that electrical 
energy was being otherwise than largely used for all purposes. 
As a matter of fact, the development in this direction is very 
satisfactory, a condition of things which is doubtless aided by 
the large amount of water-power which is available in the 
vicinity. In what follows we give a description of the hydro- 
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Manitoba, forming in all a watershed of 52,000 sq. miles,"of 
which the English River drains 21,000 sq. miles. This water- 
shed is nearly all Laurentian in character, and has а con- 
siderable proportion of forested area untouched by the lumber- 
man. Many small lakes are found in all the districts, the river 
proper passing through several, of which the largest is Lake of 
the Woods. The gross lake area is 5,650 sq. miles, that of the 
Lake of the Woods is 1,200 sq. miles (see Fig. 1). 

This area has an average annual precipitation of from 18 in. 


, to 25 in. For instance, at Winnipeg, for the years 1907, 1908, 


1909 and 1910, the precipitation was 22-7, 21:8, 25-2 and 19 in. 
respectively. The average vearl run-off of the watershed 
above Keonra (an area of 27,000 sq. miles) is given by W. 
Thibaudeau, in a report dated March 24, 1908, as about 
22,000 ft. per second, the range of average yearly run-off for 
the entire river being also given as from 29,000 ft. to 39,000 ft. 
per second, as determined from the precipitation records of 
the vears from 1896 to 1907. From the water-flow gaugings 
taken by Mr. D. А. Ross and readings of water elevations at 
Point du Bois, the average discharge at Otter Falls, for а 
drainage area of 49.000 sq. miles, has been estimated at 
30,000, 32,700, 23,000 and 29,200 ft. per second for the years 


| 1907, 1908, 1909 and 1910 respectively. This corresponds to 


an average proportion of гип-ой to precipitation for the four 


MAP SHOWING LOCATION OF THE 
MUNICIPAL HYDRO-ELECTRIC PLANT 
at Point du Bois 
on the WINNIPEG. RIVER. 
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Fic. 1. 


electric scheme that has been designed and set to work for 
supplying the city of Winnipeg, our information being largely 
based on a Paper recently read by Mr. A. Chase before the 
Canadian Society of Engineers. Briefly, the undertaking as 


now completed consists of a 30,000 н.р. hydro-electric plant |. 


years of 37 per cent., if the somewhat doubtful assumption is 
made that the precipitation at Winnipeg 1s representative of 
that of the Winnipeg River drainage area, which is considerably 
to the east of the city. From the records of water elevations 
at Point du Bois, the minimum flow for the period covered is 


operating under a 45%. head (this is to be enlarged to | estimated at 16,000 ft. per second, and the maximum at 


60,000 н.Р.); a 77-mile 60-cycle 72,000-volt transmission 
system, consisting of one double-circuit steel tower line with 


55,000 ft. per second. 
The numerous lakes and swamps in this region have naturally 


concrete foundations; a terminal station in the city, at which | а strong influence in making the discharge of the river uniform. 


the transmission line pressure is reduced to 12,000 volts; an 
underground 12,000-volt distribution to sub-stations ; and two 
sub-stations where the voltage is reduced to 2,200-volts alter- 
nating current and 550 volts direct current. 


GENERAL DETAILS oF SCHEME. 

The power station is built on the Winnipeg river. which flows 
through the eastern portion of the Province of Manitoba and 
empties into Lake Winnipeg. Its chief gathering grounds are 
in the Jake country of Western Ontario. The Winnipeg River, 
with its tributary the English River, also drains a portion of 


The records from daily observations and from the water marks 
on the shores of the elevation of water surfaces at Point du 
Bois indicate а minimum discharge of about 16,000 cubic ft. 
per second and а maximum of 90,000 to 100,000 cubic ft.per 
second. This latter is taken from old flood marks. It may be 
safely said that the Winnipeg River has a more uniform flow 
than any other undeveloped river in America, or perhaps in the 
world, and it offers, besides, many natural sites for the develop- 
ment of large reservoirs for the further improvement of its 
character of flow. Fig. 3 shows a profile of the river from the 
mouth of Rainy River to Lake Winnipeg. It will be noted 


Northern Minnesota, North-western Ontario and Eastern ! that, as in all Laurentian rivers, the individual falls are not 
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great. The entire fall in this distance is 347 ft., or about 2 ft. | 


per mile. 


| J HxpRAvLIC Work. 
Fig. 2 is a general view of the works, and gives a very fair 


"The engineers of the city of Winnipeg, reporting in 1905 on | idea of the natural surfaces at Point du Bois before the begin- 
three sites, chose that at Point du Bois as the most desirable | ning of the building operations. The stream falls over two 
then available for a hydro-electric station. The natural drop | rock ridges at different elevations, the greater portion of the 


was from 33 ft. to 28 ft., depending upon the state of the river, 
and the dams as now constructed have the effect of increasing 
the fall to 47 ft. and 43 ft. at low and high-water respectively. 
There was originally a stretch of smooth water, 8 miles long 
and about 3,600 acres in extent, above Thirty Foot and below 
Lamprey Falls. This areage has now been increased arti- 
ficially to nearly 6,000 acres, with very considerable advantage 
to the operation of the city's power plant. Just how great a 
value this huge catchment area at the power house has may 
be seen by a glance at the table below, which shows the results 
of drawing thereupon, assuming that the entire energy of the 
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drop occurring at the lower ridge. The problem of concen- 
trating the entire increased head at the power house site chosen 
was a simple one, involving chiefly the excavation of a canal 
across the west shore ends of the ridges and the construction 
of a retaining wall along the east side of the canal so formed. 
To increase the natural fall, river walls and a dam were neces- 
sary, and the elevations of these were so chosen as at once to 


ensure the desired head of water and the discharge of flood 
waters without over-topping certain fixed elevations. "The. 


crest of the principal weirs is 7-4 ft. below this fixed elevation, 


and there is a gross length of 1,500 ft. of weir made up т four: 
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Fia. 2.—PrAN sHowiNG LocaTION OF POWER STATION. 


average minimum flow of the stream is converted into elec- 
tricity—4.e., into the equivalent of 65,000 н.р. for 24 hours. 


Daily load faetor. Peak load. 
Per cent. Н.Р. 
С 325,000 
40 аен. 162,000 
АУЫРА rennes gigas ee 108,000 
80 ....)- АКЕНЕ 81,000 
100 ......... rrr nnn rn 65.000 


It is a most fortunate city which has an average load equal 
to 60 per cent. of its peak, and so high an average can only 
result from very varied classes of service and from high-class 
management. № is thus seen that, with a catchment area 
capable of delivering at the generator terminals 12,500 H.P. | 
for 24 hours per 1 ft. of surface, it would be quite reasonable 
to equip the city's generating station with machinery of 
100,000 н.р. overload capacity. № is not possible without a 
definite load curve to determine to what extent the catchment 
area would be drawn upon for various load factors, even if full 


sections : 550 ft. on the original high-water course at the crest 


of the falls, 480 ft. on the earth-covered point of the land form- 
| ing part of the upper ridge, 245 ft. on the canal wall imme- 
| diately above the intake or control gates,and 225 ft. on the same 


wall inside the gates. Certain portions of the canal wall are 
respectively 3 ft. and 2 ft. lower than the “dry” elevation, 


besides which two weirs for the disposal of waste are located 


one at each side of the canal at the power house, and a waste 
sluice is placed in the forebay wall immediately above the 
control gates. The south end of the canal is occupied by the 
power-house structure, from the west end of which a wing dam 
extends to high ground. 

River wall No. 1 occupies the portion of the crest of the falls 
which was formerly covered with water only at the flood stages 
of the river. River wall No. 2, which is upon what was 
originally dry land, was built of concrete, owing to the fact 
that for a considerable portion of the ridge the rock is of low 
elevation, and the possibility of the earth being washed away 


overload were assumed as the peak for the day. The capacity would make probable the loss of considerable head by the 


for which the city's development 18 designed is 60,000 m.p. 
| ted dimensions of the machinery, an output well 


= 


lowering of the water level. The crest is at the standard over-fall 
elevation—4.e., at minimum head-water level. The portion of 
the forebay wall inside the canal is provided with a crest at 
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this elevation to ensure a surface cleaning current within the 
canal and a constant inflow through the control gates. 
Considerable trouble has been experienced in these northern 
climates owing to the loss of heat through the walls of the canal 
at the ends of the power house. This is the case to such an 
extent that the head gates ш the first and last inlets may be 
quite frozen up. To prevent this contingency if possible, 
the section of the forebay walls next to the power house has 
been increased, and a series of air chambers has been provided 
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at 6-4 ft. per second, but will emerge into а gradually widening 
passage until at the greatest section of the canal forebay :t is 
moving very slowly. Thence its speed increases to 1:5 ft. 
per second through the outer piers of the rack room of the 
power house to 1-7 ft. per second through the inclined steel 
racks, to 2.8 ft. per second through the wheel pit inlets, to 
20 ft. per second in the turbine runners, to 8 ft. per second in 
the neck of the draft tube, and decreases again to 3-3 ft. per 


second at the exit or seal of the draft tube. 
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Fic. 3.— PARTIAL PRoFILE oF WINNIPEG RIVER. 


i them. These chambers are inter-connected, and the tem- 
perature of the air in them is not likely to fall below 32°F. 
These air chambers are also extended up the сапа] past the over- 
flow sluices to prevent the closing up of the sluices by the 
formation of ice thereupon, a not uncommon occurrence. 
Careful study has been made of the velocity of the water at 
the critical points in its passage through the works. For- 
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Along the northern face of the building, where the natural 
rock surface slopes sharply southward, a huge apron has been 
built consisting of an 18 in. sheet of reinforced concrete. This 
upward sloping apron causes a gradual decrease in the cross- 
section of the path of the water. It also, incidentally, forms 
a gravity dam, and is securely tied to the series of wheel¥ pits 
to the south of it. The rack structure sits upon this apron. 


Ес. 4.—West-Enp or Power HousE: Temporary BoaARD-WarnL REMOVED, May 12, 191]. 


tunately, above the intake, the river 1з very broad, and the 
mouth of the bay'at the head of the canal is so wide that the 
water will approach the canal slowly, accelerating as it nears 
the control inlets. Through these inlets, and under full load 


The rack bars are 45 ft. long on the rake, and their supporting 
structure is designed in 7 ft. bays, at whose junctions are placed 
the trusses, each consisting of a main rafter and three struts 
to a common foot. plate. Ву this means the minimum of metal 


con ditions—60,000 H.P. at the generators—it will be moving | section is exposed to the currents of entering water. The 
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importance of low rack velocities in the satisfactory operation 
of a hydraulic plant can hardly be over-estimated, as, besides 
diminishing the certain loss of head, this characteristic mini- 
mises the tendency of débris to accumulate and choke the 
racks. The inlets to the wheel pits are liberal, each being 
16 ft. by 20 ft. clear, with rounded piers between them, and 
each with a rounded entrance into the turbine chamber. The 
draft tube is a 10 ft. by 15 ft. oval pipe at its inter-section with 
the turbine pit floor, and expands to 13 ft. by 23 ft. at such 
а rate as to make the velocity curve smooth throughout its 
length. 
Power Hovse BUILDING. 


The quantities of water handled in this plant are unusually 
large, and{the feature most noticeable as a result of this fact 
is the huge scale on which the power house is constructed. The 
building, for the accommodation of an equipment of a rated 
capacity of 32,000 н.Р., is 250 ft. long, 150 ft. wide and 100 ft. 
high. Almost the entire construction is of concrete and steel. 
Timber is used only in the stop logs, in the sheathing of the 
rack structure, which is used asa gravity dam in the gap between 
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the chambers. Except in the floors, galleries and roofs, the 
reinforcing steel used was in the form of twisted square steel 
bars with an elastic limit (after twisting) of 50,000 lb. per 
square inch. That used in the roofs, floors and plaster walls 
of the building was a special form of expanded metal. АП 
beams were fireproofed with concrete, metal lath having been 
first wrapped about the bottom flanges. 


Temperature and crystallisation effects in the concrete were 
compensated in two ways. The river walls were built in alter- 
nate sections of 50 ft., the ends of the completed sections being 
painted with two coats of heavy asphalt before the remaining 
sections were built. This system has generally been successful, 
but in certain shallow sections subsidiary cracks of small 
importance have been discovered where the gradient of the 
profile of the wall foundation suddenly changed. The power- 
house foundations, consisting, besides the series of draft tubes, 
of a series of flat tail race arches upon supporting walls tapered 
in plan, were built in pairs of arches ; the two adjacent spans, 
which were built as a unit with а mid wall, rest upon asphalt 
painted skewbacks formed upon alternate tail race walls. 
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Fic. 5.—Power House, SoutueWeEst, AUGUST 5, 1910, 


the present power house and the wing dam, and in some weather 
curtains suspended from the outer walls of the rack room. 
Figs. 4 ard 5 show views of the power house while in course 
of construction. 
. Four grades of concrete are used, plain and reinforced, each 
of 1:2: 4 and of 1:3:5 aggregate respectively. The native 
rock, which was crushed to pass a 2} in. ring but not screened, 
was used in all the plain concrete construction. It was 
crushed to pass through a 11 in. ring and screened for the 
reinforced concrete. A sufficient supply of a superior grade 
sand was discovered about 2 miles from the site. Portland 
cement was used throughout. АП weirs and river walls, the 
power-house foundations and most of the walls of the super- 
structure were built of plain concrete. 
floors of the apron, the wheel pits and the main building, as 
well as all the galleries and roofs, were made of rcinforéed 
concrete. The wheel pits were designed each as a seif-sup- 
porting reinforced concrete tank, thus permitting the rein- 
forcement to be so disposed as to take up definitely known 
tensions, beam action being avoided as far as possible. The 
reinforcing steel was bent round the inlet to the pit, and the 
large shaft opening into its south wall, or was run deeply and 
anchored into the adjacent concrete masses at the corners of 


The contraction joints are thus 56 ft. apart. By this means 
the use of reinforcing steel in these arches was avoided, except 
in the most westerly arch, which is designed as a beam, one 
reaction of which is taken by the exciter tail race wail and the 
other by the extreme westerly tail race wall, and except in 
those portions of the four tail race arches which support the 
two lightning arrester bays of the building. In the other 
elevation of the building the foundations were separated into 
three portions—the arrester ‘bays, the transformer and gene- 
rator room and the turbine and rack rooms; this was effected 
by the use of two vertical expansion joints running the entire 
length of the building. Above the tail race arches parting 


| planes, asphalted and keved with wooden strips, were provided 
The wheel pits and the | 


in the main walls with considerable success in avoiding un- 
sightly cracks, which are almost sure to appear in long con- 
crete buildings unless great care is taken. All the walls under 
the apron, the shells of draft tubes where these project above 
the natural surface, and certain other sections of the work 
were provided with “ contraction steel " to the extent of one- 
third of 1 per cent. of the section. A very considerable 
quantity of steel was used in providing for shear forces at 
unavoidable joints in the piers and walls. 
(Zo be concluded.) 
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The commutator F, insteed of being mzde of segments insulated 


THE SINGLE-PHASE LOCOMOTIVE WITH CONTINUOUS- | from each other, is divided into severa! groups of segments 1, 2, 3, 4 


CURRENT RECTIFIERS.* 


BY A. SOULIER. 


Summary.—The aucher Сеѕсг.Бев a rotary rectifier, placed on the loco- 
mct.ve, for convert ng single-phase current collected from the overhead 
line into contínuous current for driving the motors on the locomotive. 
Th-se machines were designed by MM. Auvert and Ferrand, engineers 
to the P.L.M. Co. m the South of France, and fitted to a locomotive 
built by the Alioth Co. Some results of their tests have already been 
publ.shed in “ L'Industrie Electrique," No. 459, Feb. 10, 1911, p. 53. 


The rotary rectifier is ап apparatus for converting single-phase 
current into continuous current, in which the pressure on the con- 
tinuous-current side can be varied at will from zero to а maximum 
without affecting the single-phase pressure. 


Fic. 1.—PRINCIPLE OF THE AUVERT AND FERRAND RECTIFIER. 


The princip'o is shown in Fig. I. The machine consists of e ring A, 
composed of fine insulated iron stampings, on which are placed two 
windings, BDC and BEC, wound in opposite directions. These two 
windings, supplied at B and C with single-phase current, produce a 
magnetic field of which the circuit із completc!y closed. The 
windings ere wound in the form of a Gramme ring, in sections, 
the ends of which are connected to the segments of a commutator, Ё. 

The ring end commutator ere driven by means of a synchronous 
motor connected to the single-phase supply and the single-phese 
-current is led into the points B and C by means of slip-rings. Brushes 
G, G, are fixed diemetricely opposite one another. It is easy to 
‘see that if the position of the brushes is such thet they pass before 
the points Б and C et the instant when the alternating pressure is а 
maximum, the P.D. between G, and G, will always have the same 


AX 


Ето. 2.——DIAGRAM OF THE AUVERT AND FERRAND RECTIFIER. 
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(Fig. 2). The segments of groups 1 end 3 ere insulated from each 
other and connected to the sections of the windinga, but the segments 
of groups 2 and 4 are not insuleted from each other, end are connected 
to the points В end C, and therefore to the slip-rings. 

Hence the brushes ere directly connected со the single-phase 
supply while they are passing over groups 2 and 4, and the windings 
only play en active part while the brushes ere in contact with groups 
land3. If the commutator is divided into four equal parta by these 
groups, the curve of Р.О. at the brushes is аз shown in Fig. 3. Under 
these conditions, the mean value of the rectified pressure is 8E,/7? ¥ 2. 

With this arrangement, only half the ring is covered by windings, 
and the other half may be wound and connected in a similar way to 
another similar commutetor symmetrically placed. 

Rectifiers can be constructed with 2, 4, 6 lines of brushes as e»sily 
as а continuous-current dynamo, and in this way it is possible to 
obtain large outputs end very high efficiencies. 


Fic. 3. 


Pressure Rejulation.—To very the pressure et tho brushes it is 
only necess»ry to shift ell tho brushes corresponding to one polerity 
of the mechine. Let the engle G,OG, equ»! a, and let С, always 
pass the middle of groups 2 гла 4 when the elterneting pressure is a 
maximum. Thon tho теги continuous pressure is 


4 
_ (1— eos a) Ep. 
„a ug Пева) E, 
The curve in Fig. 4 shows how the continuous pressure varies 
according to the position of the brushes. 


Volts, 


30° 60° 90° }20° 159° 180° 
Values of a. 


Fig. 4.—Errect oF SHIFTING BRUSHES ON RECTIFIED PRESSURE. 


Rectified Current.—If the brushes G,G, are closed on а non- 
inductive power circuit, & pulsating current is produced, of the same 
wave-shape as the rectified pressure. If, however, & choking coil is 
connected in series, the pulsations ere smoothed out, and for all 
practical purposes the rectified current can be considered perfectly 


continuous 


direction, but will pulsate. The mean value of the pressure between 
G, and G, can easily be calculated to be 4E,/z?, where E, is the 
maximum value of the alternating pressure. This is the principle 
of the machine, but it is possible to arrange it in another way to 
obtain better results. 


* Abstract of an article in “ L'Industrie Electrique." 
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P Fig. 5 shows the curves of alternating pressure (V,), rectified 
pressure without choking coil (V.), rectified pressure with choking 
coil (V’,), alternating current supplied ($,) and rectified current with 
choking coil (te), all for the condition when the brush shift is a quarter 
of the maximum. Fig. 6 shows the same eurves when the brush- 
shift is the maximum. 


The mean value of the pressure at the brushes depends on the 
position of the brushes, and the formule given above for open- 
circuit hold also on load, except for the ohmic drops in the windings 
and brushes. 

The apparatus may be compared to a static transformer, of which 
the primary winding has a fixed number of turns, while the secondary 


Fig. 6. 


I= Alternating Current (lagging). 
. Jo= Resultant alternating current. 


“а= Alternating Pressure, 
Ja = Alternating Current (leading). : 


turns are variable, depending partly оп the instant considered and 
partly on the position of the brushes, , In this way the rectifier can 
supply its full-load current at a very ow pressure, when the brushes 
are close together, while the alternating current supplied is quite 
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small. The only electrical losses are the ohmic drops, and the 
synchronous motor has only to overcome the remaining losses. 
Since large rectified currents are used with very small single-phase 
currents, it is necessary to reduce the leakage flux to à minimum. 
For this purpose the laminated ring is surrounded by a thick sheet of 
metal of high conductance, having a gap in it to prevent currents from 
flowing which would be produced by the variations in the main flux 
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of the ring. This sheet acts аз a magnetic screen for stopping any 
flux from leaving the ring. It also suppresses the flux produced 
by the short-circuit currents due to commutation, and renders 
practically negligible the reactance of the commutated sections, thus 
allowing heavy currents to be collected sparklessly. 


Oscillations of the Synchronous Motors.—Every oscillation of the 
synchronous motor produces the same effect on the pressure at the 
brushes as if the brushes were shifted an amount corresponding to 
the oscillation. When the brushes are near the positions of maximum 
or minimum shift, the pressure only varies a little for an oscillation 
of the motor (see Fig. 4); but when the brushes are in intermediate 
positions, slight oscillations of the motor produce considerable 
variations in the pressure, and therefore in the power supplied. 
The oscillations thus produced in the power aggravate the oscilla- 
tions of the motor, and the performance of the rectifier thus becomes 
worse and worse. It is therefore necessary to suppress absolutely 
all oscillations of the motor. 


Fic. 7. 


|, = Alternating Current (lagging) 
І, = Resultant alt :rnating current, 


Уи == Alternating Pressure. 
Ja = Alternating Current (leading). 


If the plant consists of two rectifiers driven by separate motors, the 
commutators being connected in series, it is easy to do this. It is 
only necessary to drive the rectifiers in opposite directions, to shift 
the brushes in the same direction, and to make the motors always 
oscillate in the same way. Then an oscillation of the motors will 
have the effect of increasing the pressure at the brushes of one 
rectifier end decreasing it for the other, so that the sum of the 
variations is zero. 

To make the motors oscillate in the same way, it is sufficient to 
connect three points of the armature of one motor, 120 deg. apart, to 
the corresponding points of the other. The three-phase connection 
thus formed is аз rigid аз a mechanical coupling. 
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8.—SINGLE-PHASE LOCOMOTIVE. 


Alternating Current Supplied.—As will be seen from Fig. 6, when the 
brushes have their maximum shift, the alternating current is in 
phase with the pressure supplied, and thus the power factor equals 
unity. When, however, the brushes are shifted, there is а certain 
angle between them (Fig. 5). This angle depends, not only on the. 
position of the brushes, but also on the direction of rotation of the 
rectifier with regard to the direction of the brush shift. With one 
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n 
direction of rotation the current lags behind the pressure, and with 


the other it leads, so that if two rectifiers running in opposite 
directions have their commutators in series the power-factor 
becomes unity. This is shown in Fig. 7. This is therefore a further 
advantage of driving two rectifiers in opposite directions with their 
commutators in series. 

. "The frame of the locomotive used for the tests was made in two 
similar halves, each half consisting of two live-axles with wheels 
1:5 m. diameter, and а bogie with wheels 1 т. diameter. Each live- 
axle was driven by a continuous-current series motor with six poles, 
capable of developing 400 H.P. for one hour. The two motors for 
each half of the locomotive were connected in series and developed 
their normal power at 650 revs. per min., corresponding to 63 km. 
per hour, at à pressure of 300 volts per motor. | 

The single-phase current was transmitted from the Siague power- 
station at 30,000 volts and 25 cvcles and transformed to 12.000 volts 
at Pré-du-Lac, 7 km. from Grasse. Thon it was taken to Grasse, 
where accurate meters were installed for measuring the pressure 
and current taken during the tests, and thence to the overhead line. 


— — — 


Transformers on the locomotive reduced the pressure of 12.000 volts | 


to that required for the rectifiers. А distance of 7-3 km. between 
the stations at Grasse and Monans-Sartoux has been electrified. 
This line has gradients up to 1 in 50. The weights of the trains used 
on test were 225 and 255 tons, excluding the locomotive. 

The main results of the tests are as follows :— 

1. There is no sudden rush of current at starting, and yet the 
acceleration is high. 

2. The power supplied bv the central station is very small at 
starting, and inereases according to the mechanical power developed. 
This is due to the fact that the pressure of the rectifier is almost zero 
at starting, being just enough to send the starting current through 
the motors on the locomotive, without any useless loss. 

3. The high-tension current at starting is very small, so that the 
power factor, which is very high on full load, is always higher than 
0-5 at the moment the train starts. Оп this account, the starting 
of the train, even on a steep gradient, does not put a sudden load on 
the central station. 

4. The total efticiency of the system from the station at Grasse 

to the axles is very high, and varies between 0-78 and 0-80 on full 
load. 
The only failing of the tests was their short duration, which was 
insufficient to determine the heating of the machines. The pre- 
liminary tests at the works at Miinchenstein, however, determined 
their limits and the output was fixed at 1,700 H.P. for one hour, which 
output was considerably exceded during the tests. 

The performance of the rectifiers was verified as regards efficiency 
and commutation, but it is not quite certain how the svnchronous 
motors would behave on a line subject to considerable variations in 
frequency or pressure. In the tests the stability was perfect, and 
there was absolutely no hunting, even with sudden changes in the 
load. 

With the locomotive stationary it was possible to obtain а con- 
siderable pull at the draw-bar for several minutes quite satisfactorily, 
For a period of two minutes at a pressure of 10,950 volts, a current 
of 53 amperes produced a pull of 9.500 kg. with 405 kw., and a 


power factor of 0-69. 
Fig. 8 is а photograph of the locomotive, with the doors re- 


moved to show the rectifiers. 
A new locomotive is in course of construction, having à power of 


2,000 H.P., and designed for a frequency of 15 cycles. 
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THE SUPPLY AND TRANSMISSION OF POWER IN SELF- 


‚ pression. 


CONTAINED ROAD VEHICLES AND LOCOMOTIVES.,*, 


BY J. C. MACFARLANE AND H. ВОВСЕ, 
_ (Concluded from page 808.) 


Summary.—This Paper is divided into three sections. In the first the 
authors show that it is feasible to design an electr.c omnibus to carry a 
sufficient number of passengers to be remunerative, and to be within the 
weight specified by the police authorities; in this connection they de- 
Scribe a batterv-propelled omnibus. In the second section petrol-electric 
vehicles are discussed, whilst in the last section a suggestion is made for 
dealing with the suburban and branch.line traffic of existing railway 
systems. pre 

PETROL ELECTRIC VEnICLES. 


_ Ав already indicated there are two conditions necessary and essen- 
tial to suecessful battery traction for heavy road vehicles. In the 
first place, the charging stations must be within a definite range. and, 


* Abstract of a Pap»r re ad last week before the Institution of Electrical 
Engincers. 
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secondly, the battery should always be kept under the supervision of 
the makers. It is obvious, therefore, that the electrical vehicle is 
unsuitable for travelling long distanees or working in outlving 
districts. 

It is suggested that the all-electric system modified by reducing the 
battery to one-fifth the capacity. and by adding a 9 H.P. air-cooled 
engine, would mect the ease (to run a 6-ton loaded vehicle on the level 
ot 12 miles per hour requires 9 н.р.). The engine would be coupled 
to the electric valve AB of Fig. 1* and would take the average load, 
the peaks being supplied by the battery У, which also absorbs the 
energy icturned during braking. When the output of the batterv is 
equal to that of the engine (a condition which holds during middle 
portion of the acceleretion pericd and when climbing hills) A carries 
no current, resulting in a very high overall efficiency, about 86 per 
cent., through the electric transmission gear. In order to make the 
battery respond to the varying loads without appreciable variation of 
the engine speed, the part A has а field winding which gives it a falling 
E.M.F. when the motor demands large power, and a rising E.M.F. 
when the motor is regenerating. 

Besides acting as ап equaliser, other important functions of the 


battery are: (a) To start up the engine from the driver's seat and to 
supply current to the sparking coils ; (b) to enable the vehicle to run 
to a garage in the event of an engine breakdown ; (с) to light the 
vehicle and to provide current for electric signs and advertisements ; 
(d) to allow of eleetrie braking down to any speed. 

The engine runs practically at constant speed. and has only to 
supply the average power required to drive the vehicle. When run- 
ning at about half-speed uphill. in this system the gear ratio auto- 
matically changes. enabling the full 9 H.P. to be utilised ; the torque, 
therefore, under this condition is twice that developed on the level. 
Further, with thc aid of the battery, the motors ere enabled to develop 
on additional 9 H.P., making a total of 18 H.P. at this speed, thus 
giving four times the norma] running torque. A petrol vehicle, how- 
ever, running up the same hill at half-speed on the top gear would 
have to be equipped with а 36 н.р. engine on the normal full-speed 
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Fic. 3.—CHART or BATTERY CHARGING AND DISCHARING CURRENTS. 
(Petro!-clectric Vehicle.) 


basis, because at half-speed it would only just be able to develop the 
18 H.P. required. It may be argued that an earlier change of gear 
would enable a smaller engine to be used, but even this will not neces- 
sarily compensate for the falling-off of power due to loss of compression 
and inefficient action of the carburettor, and it is a fact that 36 n.r. 
to 40 H.P. engines are actually fitted to such vehicles. 

In the proposed petrol-eleetrie system the engine power necesserilv 
is not large, and its speed being constant, air-cooling for the engine is 
possible with its attendant advantages—i.e., simplicity, reduction in 
space and weight, and the absence of freezing troubles. A governor 
is used to keep the engine speed constant, the eby removing all 
sources of shock and inertia stress, due to the manipulation of the 
spark or sudden variation of the engine speed when clutching or 
changing gear and allowing an engine design with high initial com- 
The load factor being approximately 100 per cent., the 
consumption of petrol will not be more than half that of the ordinary 
petrol vehicle, the engine of which works on the average at only 
one-third full power. | 

The operation of the vehicle is аз follows: The starting switch is 
put over either in the forward or reverse position, as required, and the 
engine is thus started up and begins to fire, charging the battery at 
normal current. The pedal is then depressed and the motor is fed by 
the combined power of the engine and battery, the opposing series 
coil on A allowing the battery to give its share. On reaching full 
speed the power absorbed bv the motor falls to the average—1.e., 
9 B.H.P.—which is given by the engine while the battery floats. On 
raising the pedal the motor returns energy to the battery, and in so 
doing tends to raise the speed of the machine AB, and the governor 
meanwhile cuts off the power from the engine. When the regenera- 
tion has ceased the engine continues to charge the battery. Other 
features of the control have already been outlined in the previous 


section. 
* Fig. 1 appeared on p. 806 of our last issue.—Eb. £. 
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Comparative W eights.—In order to obtain a comparison between the 
petrol-electric and the petrol vehicle, the case of the 34-passenger 
omnibus will again be considered. It is well known that the weight 
of the modern petrol vehicle complete with lubricating oil, petrol and 
water, is 5 tons 18 cwt., and the following table shows the detailed 
weights of the petrol-electric vehicle constructed on the above 
system :— 


Cwt. Отз. 

Engine, including full petrol and oil tanks ............... 1 3 
Battery ....... — ——————— —— € sess 6 1 
Complete electrical equipment .............................. то 
liae 19 3 
ёш MEE 4 3 
W ВЕ —————— Á—Á ——— E 5 1 
BOCK nd MM 4 2 
Front axle s oe i а нид resa К e eu SERT OA 11 
Dteefinp COAT. «ck cs dens ор E 1 1 
Chassis com pleté:s.2.c.cciecceeicpidevteiareiaveesecuceneesvene 7 1 
Two sets of mechanical ЬгаКє5...................... e eens 1-2 
Total dead weight .........................-. 60 2 

Total live weight, 34 passengers, driver and conduc- 
{ота 10 stone each iiu eee me torrente 45 0 
Grand КИШ ыран иаа Og ee OL В 105 2 


This weight is therefore under that of the petrol omnibus men- 
tioned above, whilst the greater simplicity of the petrol-clectric 
vehicle is a!so noteworthy. 

Cost of Running.—-Fig. 3 shows a chart of the charge and discharge 
of a buffer battery, and was obtained by fitting a petrol engine to the 
chassis of the electric "bus described in the first section, and running 
the vehicle over а road of average contour. "The engine supplied the 
average load of the omnibus throughout a 12-mile journey 


O1L-ENGINE ELECTRIC SYSTEM FOR SUBURBAN RAILWAYS. · 


Many railway companies have been looking into the question of 
electrifying their suburban lines, but have been unable or disinclined. 
to face the enormous outlay involved in the installation of generating 
station, sub-stations, third rails, &c.; and for existing lines, apart 
from the cost of converting, the complication of conducting rails 
or overhead wires at large junctions and termini is generally 
objectionable. 

It is suggested therefore that a self-contained electric train with 
complete regenerative braking would meet the case, and it will be 
shown as far аз possible that the capita! outlay, apart from the cost of 
à generating station, would only amount to approximctely two-thirds 
of thet required where the power hes to be transmitted from gene- 
tating stations and fed to the train by conducting rails. 

The trains wou!d be made up of any number of motor coaches and 
trailers on the multip!e unit system, a diagram of connections for such 
being illustrated in Fig. 4, from which it will be seen that it 18 possible 
to drive from any motor coach in the usua! manner, and that only 
three relay train wires are necessary. The motor coach is equipped 
with a comparatively small spirit or oil engine and electrical equip- 
ment similar to that described above, but to provide in suburban 
troins the very large additiona! power required during acceleration, 
end to absorb the returnable energy, a larger proportion of battery is 
e»rried on the train. The question may be raised that the battery 
will make the equipment very heavy, but it will be scen later that 
this is not necessarily the case. Allowing this to be so, however, the 
possibility of recovering at least 75 per cent. of the energy stored in 
the train minimises the objection to additional weight. 

In order to determine the size of the battery, tho acceleration and 
rete; dation rates will be z5sumed constent and of equa! period, also 


out and back, and the hills were dea't with by the battery. Е Controller 


The dotted straight line gives the average value of the 
complete discharge that the battery obtained during the 
6-mile inward run, and it will be noticcd that this was 
about 17} amperes, although the maximum went up іп 
some cases to 110 amperes. Аз the discharge was 17} 
amperes at 53 volts, taking the watt inefficiency of the 
battery at 25 per cent., the average power to drive the 
vehicle (1.e., 84 B.H.P., see previous section) hes to be raised 
by about 0-35 H.P. to deal with this. If, therefore, the engine 
is designed to give 9 н.р. this shou'd be large enough to give 
a mean speed of 12 miles per hour. The petrol consumption 
of such an engine wou!d be about 0-75 pint per brake horse- 
power per hour, and therefore the vehicle wou!d trave! 
approximately 14 miles with a gallon of petrol, making а cost 
of 0-75d. per mile for power, taking petrol at 1034. per gallon. 
With regard to the battery, a suitable capacity would be 
50 ampere-hours at а l-hour rate (i.e., one-fifth of the 
capacity of the all-electric battery) capable of giving d's- 
charges of 225 amperes for 5 minutes, and providing for 
that time an additional 16 H.P., making the total! power 
available 25 H.P. at any speed, if required. This battery 
is only discharging at the average rate of 174 amperes, which 
is one-third of its normal, and therefore the life in vehicle-miles is 
three times that of the all-electric vehicle battery, the maintenance 
figure for which was 2d. per mile. Compared on the same basis, the 
maintenance figure for this battery should be one-fifteenth part of 2d., 
$.е., 0-1344., but owing to the fact that the discharge rates are some- 
times high the figures will be increased to 0-35d. per vehicle-mile. 
The following table gives the comparative cost of those items 
which are widely different in the petrol-electrie and petrol systems. 
Depreciation is assumed for the petrol vehicle at 15 per cent., against 
12 per cent. for the petrol-electric vehicle. It would appear that the 
petrol-electric vehicle, constructed on the above lines, would cost less 
to run than the present vehicle by at least 144. per mile. 


| Petrol.electric | Petrol vehicle 
—— (pence ыш (pence per 'bus- 


mile). mile). 
Battery maintenance ..................... | 0-35 — 
Pëtrol ааа Ынна ыр Орын: 0-80 | 1-25 
Chassis maintenance, including engine | 
and transmission gear .............-- 0-50 | 1:00 
Lubricating oil and paraffin............... 0-10 | 0-22 
Vehicle lighting .....................- СЕЕ — | 0-10 
Washing and preparing for running ... 0-50 0-90 
| 2-25 3-47 
Depreciation .......... eere 0-9 1-03 
Comparative Cost ............. eee 3:15 4-5 


ОЕ 


— —— 


Grain wires) 


IG. 4.—DIAGRAM OF CONNECTIONS. QOIL-ELECTRIC Motor Солдсн. 


the speed after acceleration is finished will be assumed constant until 
retardation begins. Let D=average distance between stations in 
feet ; {= time of acceleration or retardation in seconds ; V,, — average 
speed between stations in ft. per sec. ; Vma. = maximum constant 
speed attained between the stations in ft. per sec. ; and M= mass of 
train in tons. The authors show that аз the average power required 
to accelerate the train is obtained by dividing the stored energy at 
maximum speed bv the time taken to store this energy 

M. Vs: Vav. 

15:8 D(Viax— Varv.) ` 

If we differentiate this equation with regard to Уллу as variable, 
and equate the result to zero, we find that the average horse-power 
required to accelerate the train is à minimum when the maximum 
speed attained by the train between the stations is 50 per cent. 
greater than the average, viz., when V,,,, —1-5 Vav, an interesting 
and important result. 

Using the above, the size of the engine and battery required to 
operate a train on any given schedule can now be estimated, and it 
may be of interest to compare the cost figures for two hypothetical 
cases of electric traction, one on a series-parallel control continuous- 
current third-rail system, and the other on the system suggested 
above. The comparison will only be made with the continuous-cur- 
rent system, аз it is well known to be at the present time the most 
economical from all points of view for suburban traffic. The figures 


Average horse-power= 


are based on a service with a schedule speed of 25 miles per hour, 
including stops, with 1 mile between the stops and 10 miles of double 
| track. A 12-minute service is maintained егоһ way for 18 hours per 

day, and a 24-minute service on Sundays. A suitable number of 
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trains to employ is 11, each consisting of two 60-ft. motor coaches 
and one 60-ft. trailer coach. 

The cost of such a service on the series parallel system has been 
worked out very completely by Mr. Hobart,* and we have reproduced 
these figures for comparison with the proposed system in the accom- 
penying tables :— 
Capital Outlay and Weight. 


= ———— 
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T hird-rail system. Oil-electric system. 


| 


Nice: а ое ы шы 
- Weight | Cost of | Weight | Cost of 
per train |11 trains, per train 11 trains, 
in tons. | &c. | in tons. | &c. 
Z M. ^ £ 
Car bodies and trucks............... | 00 | 56,200. 90 | 56,200 
Electrical equipments............ sacl d 33,000! 12 16,300 
Enpilies ава — | — | 0 17,500 
Batteries аан ны ыы — — | 10 12,500 
Assembling .................... mm — 6,280 — 10,000 
Sub.stations _.,..........,......... oe) — 30,000 — — 
Track and feeders .................. — 40,000 — — 
Tools, buildings, Фе. ............ Zu — 10,000 — 10.000 
TOURIS'~ ултыра залды; 114 oe 118 — £122,500 


Annual Charges for 11 Trains. 


-——————— — — 


Per cent. Per cent. 
— on Total. on Total. 


oe ea 


capital. capital. 


£ н | £ 
Rolling stock | ..................... | 8 | 1.6040, — 20,000 
Sub.stations | ........ кои "AE | 800. жы d e 
Track and feeders |............... PE 5 2,000 =| ; — 
Drivers’ and inspectors’ марез... | — 4,550 —  , 3.500 
ОМГ Joss usu vare ree e. = 24,600! — 10,250 
Interest on capital ............... T 7,030 | "— | 4,900 
ТО ое | = | £47,620, — 1 538.700 
Total per train-mile......| — 15:8d.  — 1 15:34. 


[ 


Taking the weight of the train os 114 tons, the authors next show 
a complete chart of the average power required during the various 
periods over the whole cycle of operations between station and station, 
including the standing time. As the power is split up into two loco- 
motives, the size of each engine is seen to be 100 H.P., and each battery 
is required to discharge at the average rate of 360 H.P. over 41 seconds 
out of every 2-4 minutes. 

With regerd to the annue! charges on the rolling stock, the main- 
tenance of the controller and of the third-rail has been set against that 
of the engine, and an entire addition has been made to the annus! 
charges above that of the third-rail system for the battery mein- 
tenance. The latter figure has been estimated on the assumption 
that both batteries are completely used up per annum per train. 


DISCUSSION. 

Mr. Косев T. Ѕмітн said that on the first page of their Paper the 
authors stated that one of the disadvantages of the petrol-electric system 
was the heavy weight of the oil engine-driven dynamo and the electric 
motors. He presumed that that referred not only to road vehicles but 
also to railway vehicles, and there vas nothing like taking a particular 
case. А potrol-electric rail motor car now running experimentally on the 
Great Western Railway, with seating capacity for 46 people, weighed, 
when completely equipped in running order with oil engine, dynamo, 
exciter, electric lighting battery, petrol and water, 14-1 tons, or 700 lb. 
per seat. That was less than the average weight per scat of a train on 
any electric railway running in this country, and he considered that for a 
single car it was not а bad result. With regard to battery traction for 
road vehicles, he thought one of the reasons of failure in tho past had 
been that up to the present no apparatus had been designed absolutely 
to limit the maximum output of the battery. That appeared to be the 
most important point of many excellent points in the authors' apparatus, 
for no matter how badly the man might drive be could not possibly take 
more than a certain current. Another reason for past failures was that 
the battery output was so enormously increased by the great number of 
stops in busy traffic. To take an example, two accumulator motor 
lorries, weighing a little less than the omnibus referred to, were run over 
a distance of 8 miles on very busy London roads, autographic diagrams 
being taken of both performances throughout. their journeys. One was 
н lorry equipped with two series motora with parallel.series control, 
weighing 5 tons, and the other was fitted with one shunt motor with 
field contro] and regenerative braking. On the level during those two runs 
both vehicles loaded with 2 tons took about 70 watt-houra per ton-mile 
for à non-stop run at about 10 miles per hour. That was the speed 
obtained in the Edgware-road, but over the whole journey, where there 
Were constant stops for traffic, tre lorry with the two series motors took 


* Electrical Engineer," Vol. XLVI., p. 575, 1910. 


141 watt-hours per ton-mile and the lorry with the shunt motor took 
146 watt-hours per ton-mile, with an average speed of only 6 miles per 
hour. From the value of 146 watt-hours per ton-mile the amount sent 
back into the battery by the regenerative control, which amounted to 
8 per cent., had been deducted. ‘the whole question depended upon the 
successful maintenance of the batteries, and in order to maintain bat- 
teries economically a great number of them were wanted. With two or 
three batteries the cost of maintenance was 80 out of proportion that the 
results were misleading, and the system was condemned. Anyhow, т 
the case of the lorries referred to above it was quite obvious that the 
battery system was more expensive than the simple petrol system. He 
had much more faith in the oil engine driving a dynamo charging a buffer 
battery, and this, һе believed, would be most successful with the C.M.B. 
converter which would absolutely limit the output of the battery and 
provide regenerative control as well as all the other features described. 
He did not, however, think that it would be successful if designed entirely 
on the basis of diagram No. 10inthe Paper. It was assumed that diagram 
No. 9 represented the worst case, 7.e., the shortest distance between stops, 
and th» whole system was worked out on that basis. The vehicle was 
entirely dependent for acceleration after a stop on the amount put into 
the battery during that stop. supposing the engine had only the power in- 
dicated on that diagram. Supposing the case represented a railway 
vehicle, one single signal stop in between stations might completely upset 
things, and, personally, he would ask before accepting such a vehicle 
that instead of the 200 н.р. shown on the diagram, at least 500 H.P., with 
a correspondingly big dynamo, should be provided, so that whatever 
the conditions of traffic one might always be certain of having enough 
power to go on charging the batteries even if the vehicle had, say, three 
signal stops within 1 mile between stations, and no chance of full 
acceleration after each stop. As an example of the difficulty of meeting 
all sorte of service conditions, Mr. Smith mentioned that in a recent test 
of the petrol-electric rail motor car referred to above (which had such 
an extremely light weight per seat), on a fairly hilly section with stops 
i mile apart, the input into the motors geared to the axles was 55 
watt-hours per ton-mile, in order to rnn at an average speed of 13 miles 
per hour, whereas the same vchicle ran over the same road with a distance 
of 3 miles between stops taking energy at 45 watt-houra per ton-mile 
for an average speed of 21 miles per hour. That showed the great 
decrease in speed with a slight increase in power when the stops were 
4 mile apart instead of 3 miles. The car with the buffer battery abso- 
lutely depended on the condition of the battery,to get its acceleration, 
but even if it could not get a rapid acceleration the engines on the car or 
train could still move it, which was a very great advantage. He could 
not accept all the authors' weights and prices for single railway cars, but 
the arrangement ought to work perfectly successfully provided the rail- 
way already happened to have an organisation for maintaining batteries. 
The whole question, as he had said, depended on the maintenance of the 
batteries, and no battery maker could maintain batteries on а railway at 
soveral different depots scattered over the length of line. He had 
not been able to examine all the figures in connection with the oil-electric 
train to compete with an electrice suburban train, but he could not accept 
some of those given in the tables on р. 25 of the Paper. For the oil- 
electric train, the weight of the electrical equipment was given аз 12 tons, 
whilst the weight of the electrical equipment on the pure electiic train 
was given as 24 tons. Those two trains weighed about the same, had 
the same scheduled speed, and therefore must have the same motors geared 
to their axles. He had worked out for six electrie railways the average 
percentage of weight of motors to the whole electrical equipment, and 
found that it came to 77 per cent. Both the motors being the same, it 
was obvious that at least 61 tons had to be added to the oil-clectric weights 
on this account. In addition to that the Board of Vrade would insist, 
upon air brakes as well, and the air compressor equipment weight would 
have to be added. Unfortunately, the whole principle of the system 
was in tbe hands of the Board of Trade. In order to work the system 
electric braking had to be used, and if the Board of Trade said that air brak- 
ing must be used, the battery could not be charged by regenerative 
control, so that the permission of the Board of Trade would have to ba 
obtained before the system could be a success. Further, the 500 н.р. 
engine, which he considered essential, and the corresponding size of 
dynamo, would add, with the 64 tons mentioned above, about 16 tons 
to the weight given in the Paper. Then the battery might or might not 
want some addition, but he thought it was much more likely to weigh 
16 tons (instead of 10 tons) in order to cope with all conditions. ‘ihe 
additional weight and the corresponding additional money would, if his 
view was right, take off a good deal, if not all, of the advantage claimed 
over the electric train. In spite of this criticism he wished to congra.- 
tulate the authors on the attractiveness of the whole arrangement, and 
he thought that the ideas they had put forward were a very valuable 
contribution to the subject. In connection with the formule on р. 24, 
the conditions for minimum horse-power during the acceleration period 
were very neatly shown and, of course, were perfectly correct. He wished 
to sound a note of warning. however, as to the use of this result, because 
it appeared to him that what one wanted to know in general was not the 
minimum horae-power during the period of acceleration, but the mini- 
mum horae-power from the start to stop. which was quite a different 
thing. and if the horse-power was to be a minimum from start to stop in 
general the average speed should be as nearly equal to the maximum 
speed as it could possibly be. The value of the conclusion arrived at by 
the authors only came in where the distance between stops was so very 
short that almost the whole period was taken up in acceleration and in 
braking. | 
Мг. W. А. STEVENS said the remark was made that the defoctg 
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of an engine-driven dynamo supplying energy to motors connected to the 
driving wheels were the large weight of the electrical transmission gear and 
the low efficiency. He pointed out that the weight of a satisfactory 
clectrical transmission was under 10 cwt., and the w eight ef the battery 
and clectrical equipment in the proposed petrol. clectrie vehicle was 
over 13 cvt., the actual efticiency of transmission being in favour of the 
vehicle without the batterv. The weight of the back axle with the 

carden shaft was given as " ewt. "his seemed very light, the weight of 
the back axle of the latest B typo G.O. vehicle being considerably over 
8 ewt. The discharge chart showed that the actual value of regeneration 
in charging the battery was quite small, and оп heavy roads it would 
practically disappear. The battery “bus would give Iss mileage. than 
either the petrol or petrolelectric vehicles, as it would require to run into 
garage at least twice а day to echange batteries. Unless the garage was 
on th» lino of route that would resolt in dead mileage. He did not agre 
that less garage room was required for battery тесі than for petrol от 
petroleclectric vehicles, аз а considerable amount cf room would. be 
required for the batteries and charging plint. He was fully of opinion 
that such a battery vehicle as had been deseribed would be of great use 
for carrying. heavy goods for railway and dock work, in addition to 
general purposes where no long continuous runs were required. Tn that 
пе he considered the heavy battery vehicle had a great future. In the 
suggestions for the petrol-electric vehicle it was proposed to reduce the 
battery to one-fifth of the capacity and by adding а 9 H.P. air-cooled 
petrol engine, to drive the electric valve and to keep the battery charged 
sufficiently to supply the electric motor for long continuous rans. He 
was not clear v hether the engine was to give 9 B.H.r. or to be capable of 
driving the electrie valve when giving an output of 9 E.H.P.. He assumed 
the latter, in which ease the power of the engine should. һә 11 B.H.r. 
1n his opinion, the engine power was largely under-estimated. 

Mr. А. Н. SEannook said that from the clectric supply point of view 
the matter was most important. Regarding the tariff, he thought, that 
considering the class of load and the time of day, &с., 34. per unit was 
quite a reasonable charge for à garage taking, sav. а minimum of 100,000 
units а year. A tariff of, say, dd. during the night and Id. in the day- 
time and no supply during peak hours ougat to go far to encourage the 
general use of the vehicles. In other countries, especially in the United 
States, such vehicles were widely used both for pleasure and commercial 
purposes. Ypo excuses given for such vehicles not being used in this 
country Were not worth consideration, because the petrol vehicle had 
had the same and even mor? opportunities in other countries than here. 
Yao great point was that cleetrie supply authorities abroad had taken 
the business under their wings and encouraged it. In this country if a 
veu thing was brought out the whole burden of development was put 
upon the manufacturer, which was most unreasonable. Nowadays, 
those who dealt with the supply of electricity made much more profit out 
of it tran the manufacturer himself and should therefore bear their pro- 
portion of the burden. The authors stated their C.M.B. control (which 
ho considered an exceedingly good system) was absolutely foolproof. He 
had had anopportunity of driving one of the vehicles and could assure the 
authora that their statement was entirely correct. With regard. to 
co-operation in regard to new apparatus he found that supply companies 
vere rather worse than the local authorities in that respect, and there 
was less excuse for the supply companies to be backward in the matter, 
because with municipal authorities they always had the “expert ` 
could get elected to the Council and coul stop wnat was called " throwing 
away the ratepayers’ топсу. It was unfortunate that municipalities 
did not foresee this kind of thing before they rushed into such highly 
speculative and competitive business as clectricity supply. 

Mr. Н. ћномѕох remarked that the authors stated the battery was 
necessary for reversing. That was not so. One thing which struck him 
was the extraordinary low weights witch the authors had been able to 
(Маш with their equipment. It would be cf interest to know how the 
weight was divided up, more particularly in the case of the complete 
ehetreal equipment. including the eletre valve, motor, regulator, 
starter and wiring, tho aggregate weight of which was given inthe Paper 
as7 ewt. Regarding braking. which wasanimportant feature of the sys- 
tem. ho though И would be of interest to know whetherit was possible to pet 
absolute frec-wheoling or its equivalent. Regarding costs, he noticed 
in one of the tables that the chassis maintenance for the electrie vehicle 
was given as 0-10d., whereas for the petrol vehicle it was given аз Гоо. 
He thought there was some discrepancy. Although the clectrie vehiel> 
had many advantages, one could hardly claim that the chassis mainten- 
ance cost would be reduced by 90 per cont. ‘ne same remarks applied to 
washing and re puring costs, wrich in the case of the electric vehicl? were 
given as 0: 17d. and in that of the petrol vehicle as 0904. 
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The rema‘nder of this discussion will appear in our next issue. 


SOME FACTORS IN HETEROCHROMATIC PHO- 
TOMETRY.* 


hY LOUIS BELL, PH.D. 


This erticle exis attention to & frequent source of error in hetero- 
chromatic work to which very little attention hes been paid. This 
is the direct effect of simultaneous contre st in medifving the app trent 
luminosities of two coloured lights under comp-rison, which under 
ordinary circumstances prc ‘duces & sort of spurious Purkinje effect, 
not in the least rele ted | to the genuine phenomenon, occurring at 
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much higher illuminztions, and in some ©2423 vanishing or perhaps» 
even changing sign. 

‚ Everyone who hes worked at all with colours is familier with some 
of the phenomena of simultaneous contrast. The general laws of 
simultaneous contrest. 25 laid Прир bv Titchener are substantially 
these: "The contrast n is elweys in the direction of greatest 
Opposition in colours. It increases with the зите поп of the more 
prominent colour, end is e!'ways greatest when there is no simul- 
taneous brightness contrast. Further, the nesrer together end the 
less seporated by visible boundary lines sre the surfaces, the shsrpor 
is the contrast effect. 


Another curious phese of the metter is the insistence of those 
contrests when once established. For exemp'e, if one puts on on 
ordinary photometer bor 5 60 deg. right prism with œ white surfaco 
ond en cdge (омота the суо end lets fe upon it from one end of the 
bar the light of 2, mercury ere in à d»rk room, the impression created 
is not at all the green usually associsted in the mind with thet 
illuminent, but rather the feintly bluish-white which one sees in 
looking dircetly : et the tube. Similerly, if one begins at the other 
спа of the bar and lights the other side of the wedge with г common 
incandescent lamp. the light seems the usus! pleasent yellowish 
white. But when both lamps ere in ection the colours on the wedge 
become instantly 2 conspicuous greca eid 2 brilliant orenge, neither 
in the. kast resembling the colour epprent in the use of either 
Wuminent by itself. And, what is more, the illusion of intense 
colour cannot be sh»ken off, s; Helmholtz long ago showed wes tho 
esse under similor circumstances, 


This is precisely the condition which one confronts in the use of à 
Lummer- Brcdhun screen. Tho lights from the two end: of the bar 
ere placed in sharp juxteposition without 5 dividing line between 
them, end pass instently from their wonted hues to conspicuously 
different colour tonos; the yellowish hue of сл incendescent lamp, 
for examp!e, becomes г full orange, and if the lemp is run et some- 
whet low voltage it posses to г full red under the effect of the con- 
trast, while è mercury оте ог other greenish souse? goto greener ond 
grocner under the contrast. 


The question arises го to whether this change in epp reat lumino- 


sity of hue due to simulteacous eontrest is s rez! chzago ss regerds 
onos judgment of equelity of brigatness. Is the eve deceived in this 
rospoct es it is in the ros! colour of the object seen. The suthor 


describes a ятро cxporiment which shows thet this is whet he ppens, 
сай thet in the presence of simultaneous contrest one’s judgment 
of brightness moy go a)! wrong. 


The notion of spurious luminosity уг!йоз due to simultoneous 
contrest is èt first rothor stortling, but z few experiments will con- 
vince the investigator thet it hes & very real besis. One of the 
simplest, Which he; meny times follen under the writers observation 
eccidentelly, is catching simulteneously the reflection, злу, of о ges 
Hime in the plain surface of г mirror and еко in its bevelled cdge, in 
which one sees simulteneously the simple imege of the Немо and its 
image drawn out into г short spectrum. Now, obviously the Нота 
must be the brighter, but in point of feet the centre! port of the 
spectrum, г somewhat impure yellow, uniformly looks brighter then 
the direct image, being inteasificd by the contrest of its strongly 
coloured m: “TEINS. Also, there is undoubtedly some схе due to the 
whitening, from impurity. of the contre! portion of the spectrum 
relatively to the whole source, with the sccomp2nying impression of 
brillieney thet the mind essociates with whitenos; Be thet as it 
may, the spurious brightness acquired is altogether striking. 

In making г, judgment of brightness, as in on equality-of-brightness 
photometer. the eye con depend only on what it sees, ond therefore 
mekes its judgment on the apperent colours 2s influenced by con- 
trast. Hence, if the contrast. is of such a charactor 2s to shift the 
effective luminosities of the two colour fields by unequz! amounts, 
г colour error will be intreduced in the setting. end sines the rcd side 
of the luminosity curve is usus!ly steeper then the green side, the 
net result in comp-sring colours is often to produce 2 spurious Pur- 
kinje phenomenon perceptible even et feirly high illuminstions. 
Even when this effect does not exist, the shifting of colours by con- 
trest slong the luminosity curve still takes ploce ; ond since different 
observers, end the seme observer et different times, vary in percep- 
tion of simulteneous contrast, small and shifting colour errors сто 
constantly intrcduced which besr no relation to the genuine Purkinje 
phenomenon or to the ebsolute colour sense of the individual ob- 
server. Perhaps the strongest claim of the flicker photometer rests 
on its freedom from errors of this kind, due to the fact thst colour 
blending is secured at æ lower frequency then corresponds to the 
dise ppesrance of brightness flicker, and, in fact, the ticker photo- 
meter is the only form in which simulteneous contrast. is fully climi- 

nated, which is cnother good rosson fer emo'oying it in hetero- 
chromatic comp»risons. 
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FROST AND TELEGRAPH CABLES. 


tinny wirt e 


The effects of a severe frost on the ordinary water or gas-pipe 
are well known, but it is not so generally recognised that electric 
mains may also be affected in a somewhat similar way. This 
remark is aptly illustrated by what happened to a length of 
dry core telegraph cable belonging to the Midland Railway and 
laid near Syston, Leicestershire. Two cables were laid in a 
4 т. cast-iron pipe into which water found its way, and the 
cable was so deformed by the ice forming round it as to become 
faulty. 

Mr. J. Sayers, telegraph superintendent of the Midland 
Railway, has kindly sent us samples of the cable by which we 
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Fic. 1.—ViEW or Four PIECES oF DISTORTED CABLES. 


are able to illustrate this unusual type of breakdown. A photo- 
graphic reproduction of these samples is given. These are in 
Fig.1. It will be noticed that the effect of the ice has not only 
been to compress but to distort the cable. The amount of 
compression that took place under these conditions is shown 
in Fig. 2, Fig. 2a showing a section of the original cable. The 
method on which the cable was laid is shown in Fig. 3. 


Fia. 2.—Sectiox or CABLE BEFORE AND AFTER DAMAGE. 


The cable contains 19 strands each of No. 18 S.W.G. copper 
wire, weighing 36 lb. per mile. The conductors are formed up 
in, twisted pairs, each pair having a different lay and distin- 
guished by a combination of coloured papers. Each con- 
ductor is insulated with Manila paper and the whole of them 


are wrapped with paper tape. The paper is 3 mils in thickness. 
Care was taken that the lead was perfectly cylindrical, free 
from pin-holes and other defects. The thickness of the lead 
was 0:1 in. and the overall diameter 0-73 in. 

At first sight it seems rather extraordinary that this break- 
down should have occurred at all, the tendency of the ice pres- 
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sure being naturally to maintain the cable in a circular shape. 
But їп all probability the lead was not quite uniform and, 
therefore, the flattening shown was due to some slight initial 
deformation which the ice pressure increased. The cable being 
air core it was possible to reduce the core to a smaller volume 
by this flattening process. 


Electricity Supply from the Pit Mouth.—A ccording to the 
“ Engineering and Mining Journal " the directors of the Lehigh: 
Coal & Navigation Co. have authorised the installation of the 
necessary plant to generate electric power from anthracite coal 
directly at the mouth of the mine, 10 miles west of Mauch 
Chunk, Pa., U.S.A., and the distribution of the current over 
high-voltage transmission lines to works in surrounding terri- 
tory, and ultimately perhaps as far as Philadelphia and New 
York. The plan is to instal a power plant of 100,000 kw., 
built in sections, the initial installation to be of 30,000 kw., 
which, with distribution lines and transforming stations, will 
cost, it is estimated, about £600,000, and take about a year to 
complete. It is also proposed to utilise waste product con- 
sisting of screenings, which will be burned either in specially 
designed fire-boxes or moulded into briquets before being used 
for fuel. The site for the stations has been selected owing to 
the availability of an abundant water supply. The storage 
reservoir now established is to be increased in capacity to 
1,000,000,000 gallons and an area of about 400 acres. 
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ELECTRICITY SUPPLY TABLES AND DATA. 


This valuable set of comprehensive Tables and Engineering Data 
relating to Electricity Supply and to Electric Traction on Railways 
and Tramways in the United Kingdom, the Colonies and some 
places abroad, is now ready and can be obtained complete in 
handy book form, price 6s. 6d. post free, or on very hard paper 
for rough or constant use, price 8s. 6d. post free. A complete 
Index is included. 


ACCUMULATOR OMNIBUSES, 


Accumulator traction in this country has experienced 
a chequered career. Whether we look at tramway traction, 
electric cabs, or electric omnibuses, the story is the same. 
With regard to tramcars, however, it must be remembered 
that since the days of accumulator traction in Birmingham 
a good many years have elapsed during which there has 
Conse- 
quently we should not expect the experience of those days 
to hold good at the present time, for the results should be 
better. Yet even so the accumulator tramcar cannot be 
considered a serious rival to the overhead trolley system, 
but rather one that is used where no other system is per- 
missible. In making such а statement, however, it is 
assumed that no departure is made from standard lines, for 
it is possible that if a new type of car were developed, 
such as that equipped "recently in the United States with 
Edison cells, the verdict might be otherwise in certain 
cases. 

Electric cabs were а more recent development than 
accumulator tramears, but the experience gained was by 
no means satisfactory, and it is not likely that the experi- 
ment will be repeated. Lastly we come to the electrie 
omnibus. The history of the Electrobus is still fresh in the 
minds of our readers, but we do not think that this venture 
can be put in the same class as the two just mentioned. 
If the finance of the Electrobus Co. had been more satis- 
factory it is possible that the undertaking would still have 
been in existence. 

In & Paper read before the Institution of Electrical 
Engineers last week, Messrs. J. C. MACFARLANE and Н, 


been steady though slow progress in accumulators. 
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Вовсе described a new type of accumulator omnibus which 
they have designed, embodying the novel idea of a booster, 
or its equivalent, in combination with the battery. Un- 


doubtedly one of the weak points of а simple accumulator 


equipment is that the discharges on starting are heavy. 


If these can be brought down to a satisfactorily low figure 
| the life of the battery must be considerably prolonged, or 
By means of a booster 
working in reversible fashion the number of cells in the 
battery may be halved, and the discharge at starting may 


be reduced so that it does not exceed a definite figure. 
and, 


its capacity may be reduced. 


There is, of course, the inefficiency of the booster ; 


further, if the current is not allowed to exceed a certain 
figure the acceleration is necessarily limited so that it 
cannot exceed a corresponding value. Nevertheless, the idea 
of a booster coupled with efficient regeneration is an 
So far we have had numerous petrol- 
T he 
authors make an excursion into this part of the subject 
aleo, but here we shall confine our remarks to the 


attractive one. 
electric systems, and these are making headwav. 


accumulator omnibus. 
Upon looking at the Paper, which our readers will find 


abstracted in our last and the present issue, it will be 
noticed that the authors claim а considerably higher 
efficiency than that obtained by the simple battery method, 
It is a little 
difficult to see why very much more efficient results should 
be obtained in straightforward running, because for a given 
weight, no higher efficiency is to be expected from the 


and also a considerable reduction in weight. 


electric motor, or motors, nor will the coefficient of road 


resistance be smaller. 
due to the reduction in weight. 


some extent, by the reduction in weight of the vehicle and 
the equipment, so that the available mileage does not fall 
off in proportion to the capacity of the batterv. 
process cannot, of course, be carried on indefinitely. 
In looking at the figures given by the authors we cannot 


help feeling that they are not very convincing, and that the 


practical results given should have been more comprehensive. 


The record of а 12-mile run at full speed in open country 15 
interesting and looks very satisfactory, but a motor omnibus 


is intended for use in towns where the amount of straight- 
forward running is a minimum and the amount of accelera- 
tion and braking occupies a considerable proportion of the 
whole time of running. We think it would have been much 
more satisfactory if the authors could have given typical 
records of running under these much more arduous con- 
ditions, and if the maintenance charges had been based 
more on experience than upon estimating. Considering 
that an omnibus of this type has been running in London 
we should have expected fuller information on these 
points. It is in towns that an omnibus of this kind must 
find its place, and though we have every hope that the 
ingenious arrangement worked out by the authors will be 
fully successful, we think it well to point out at this early 
stage what appear to be the weak points. 


Undoubtedly part of the gain is 
It is one of the features 
of accumulator traction that the more the battery is 
reduced in weight the less is the weight all round, and a 
reduction in the capacity of the battery is compensated, to 


This 
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(Copies of the undermentioned works can be had from THE ELECTRICIAN OMe, post 
free, оп receipt of published price, aiding 3d, for books published uacer 23, Add 


10 per cent. for abroad or for foreign books.) 


Monographien ueber Augewandte Blektrochemie. Vol. XXXIX., 
* Die Metallurgie des Zinns mit Spezieller Berücksichtigung der 
Elektrometallurgie.” Ву Dr. Hans Mennicke. (Halle a Salle, 


1910, Wilhelm Knapp.) Pp. viii. +196. M.10. 

The books dealing with the metallurgy of tin are few and 
far between, and, generally speaking, by no means complete. 
The volume before us is of great. value, as it brings the subject 
up to date and pavs particular attention to the electrometal- 
lurgy of the subject and the possibility of employing elec- 
tricity т the smelting of tin ores. The subject. happens to 
be one of great complexiiy and difficulty; but, of course, 
that i3 no reason why the problem should not ultimatelv, be 
solved. By slow yet sure degrees electricity is forcing its way 
into metallurgy. Everyone knows of the rapid strides that 
are being made in the electro-metallurgy of iron and steel and 
of the application of electricity to the production of special 
allovs. Indeed. some of the allovs now on the market would 
be still only obtainable as rare specimens were it not for the 
electric furnace. 

These monographs which we review from time to time 
deserve more than a passing notice. The one under review 
is the 39th volume. The whole set forms the most complete 
treatise on electrochemistry to be obtaincd. The amount of 
work on electrochemistry Which has been carried out, both 
from the theoretical and practical side, is enormous, and does 
not receive sufficient recognition. In fact, in this country 
electrochemistry is rather at a discount. But, to return to the 
book in question, one could quite well begin by saying it is 
good and leave off with the same word. | 

One of the chief difficulties in the metallurgy of tin 18 that 
the oxide has both basic and acidic characteristics; conse- 
quently there are unusuallv large losses m the slag, because 
the oxide will unite both with basic slags and acidic slags. 
Another difficulty is that at high temperatures tin is volatile 
and readily oxidised. It is, therefore, necessary to cover the 
metal bath with a readily fusible slag. Now, of course, if it 
were possible to get a wet electrolytic process to reduce tin 
from its ores, these difficulties would vanish. Unfortunately, 
tin ores are almost insoluble in acids or alkalis; and, when 
they are soluble, so much of the acid is used up by the accom- 
panving gangue that such a process 18 out of the question. 
On the other hand, electrolytic processes can be and are to a 
small extent employed to purify tin after it has once been 
extracted from its ores. Dr. Mennicke, who has had large 
experience in electrolviie methods for the purification of tin, 
enters fully into all the details of the various processes. He 
has made a most readable book and one full of important facts. 
Electrolytic methods are to some extent used to recover tin 
from scrap tinned iron goods and old tinned iron vessels, but 
in this particular field ‘the purely chemical chlorine process 
more than holds its own. This subject is treated in great 
detail, and is, we imagine, the first complete description of 
the processes published. 

There is a useful chapter on the recovery of tin from dross 
and tin skimmings and various other wastes, Another very 
useful chapter 1з that on the refining of crude and impure tin, 
both by chemical and electrolytic пей: 

The book is to be most highly recommended, апа же are 
sorry there is no similar English publication. F. M. P. 
Water Wireless Telegraphy. Ву Н. В. Кнлх, Deputy Ѕир:гіп- 


tendent of Telegraphs, Allahabad. 
The author of this pamphlet claims to have invented an 


entirely new svstem of wireless telegraphy, which he calls the 
" Water System." The chief characteristics of this system 
are (1) “ the substitution of the surface of water as a conductor 
for wire for transmitting signals, employing separate earths or 
capacity areas as earths ” (р. 30); (2) the use of a Cardew's 
vibrator instead of the ordinary battery. 

It appears, from a series of experiments made between 
Chitral and Drosh, on the Indian frontier, that the oscillatory 
or impulsive currents, produced by the vibrator, are trans- 
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mitted with great facility over water. Using only six dry cells 
to actuate the buzzer. good communication was established, by 
means of the river, бене een Chitral and Drosh, а distance of 
25 miles, | 

This is, no doubt, a remarkable achievement ; but we feel 
that such favourable results are, in a large measure, due to the 
fact, pointed out on p. 21, that the soil of that part of the fron- 
tier 18 highly insulating ; and we should be very much sur- 
prised if the system were found to work over a broad expanse 
of sea water, 

The author proposes to continue his researches, using the 
familiar coupled circuits of radio-telegraphy. Here he will 
probably find it necessary to discard the buzzer and use а source 
giving more uniform oscillations ; otherwise it wil] be impos- 
sible to take full advantage of the principle of resonance. 
When the results of these further investigations are ready for 
publication we hope that Mr. H. Rahman Khan will give moie 
detailed descriptions of his experiments than he has done in this 
pamphlet. For example, it would be interesting to know the 
relative intensities of signals received with the ordinary line 
and with the riverasline ; and whether any considerable falling 
off in strength is observed in the latter case after a few davs 
rain; also to what extent the transmission depends on the 
frequency of the buzzer. 

In the absence of such quantitative observations further 
criticism 18 impossible; we must wait until these have been 


recorded. J. L. 
Electricity in Locomotion. By A. G. Wayrr, BSc. (Cambridge, 
1911: Cambridge University Press.) Рр. vi. +143. 1s. net. 


This book is one of a series of small volumes on literary and 
scientific subjects dealing with various aspects of thought and 
with the results of recent discoveries in a form acceptable to 
educated readers т general. It is not inappropriate, therefore, 
that electric traction. should find a place therein. Every 
educated, and indeed every uneducated, person is nowadays 
brought into. intimate contact with electric traction т the 
form of either tramways, automobiles or railways. And noi 
а few of them are anxious to obtain some idea of“ how it works." 

Мг. Whytes book will be of great assistance to them in this 
respect and is well worth the modest price charged. Further, 
It is well got up and excellently printed. 

Mr. Whyte begins a long way back with the introduction of 
the wheel to the public. Then he goes on to describe the early 
tramroads and railways which were mostly laid down 07 working 
at the beginmng of the nineteenth century in connection with 
collieries or other industrial undertakings. There were three 
modes of driving these railways, namely, the stationary engine, 
the locomotive, and the atmospheric method. Brunel was 
greatly in favour of the stationary engine, and had he lived to 
see its application to electric traction he would, Mr. Whyte 
thinks, have been stiil more confident than he was of the 
economical results obtainable froin it. 

In Chapter Ш. we jump to 1879 and the first electric railway, 
whose introduction was made possible by the invention of the 
dynamo. In Chapter IV. we learn abont the essential! adyan- 


tages of electric traction, and here Mr. Whyte takes as his text: 


the statement that horse traction 18 superior to electric traction 
because the former possesses in itself the " vital principle ” of 
energy. This i: developed sarcastically to show how wrong ic is. 

In the next three chapiers the details of the overhead, con- 
duit and surface contact systems ere dealt with, while in Chap- 
ters VII. and ҮШ. the harmful effects of legislation on the 
development of the tramway in this country are dealt with. 
The remaining chapters are concerned wiih regenerative con- 
trol, accumulator electric traction, petrol-electric vehicles and 
marine electrical. propulsion, and electric railways. Ina last, 
and very short, chapter Mr. Whyte prophesies a great future 
for electric traction. 

Mr. Whyte is, of course, used to writing for the public ai large, 
and it is, therefore, not surprising to find that the book is easy 
to read and that stubborn facts are so presented that they will 
easily slip into the brain of the unconscious pupil. 


F inally, thovgh we have read the book through with much + number of atoms. 
Surely 1898 on lj 
i ture and pressure is estimated to have 3-15 x 10!? molecules per 


interest we have only discovered one mispunt. 
line 13 of page 44 should read 1908. 


RECENT PHYSICAL RESEARCH. 
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XI.—FREE ELECTRONS IN METALS. 


BY DAVID OWEN, B.A., B.SC. 


When Sir J. J. Thomson in 1897 measured the ratio of charge 
to mass in the case of the negatively electrified particles consti- 
tuting the cathode ravs, the mystery of the ^ fourth state of 
matter" was well in process of elucidation. А year or two 
later the value of the charge was shown by the same author to 
bethe same as that carried by each hydrogen atom in the electro- 
lysis of water. The evaluation of the mass of the particle was 
thus made possible. This mass turned out to be the smallest 
ever observed. being only about one-seventeen-hundredth part 
of the mass of an atom of hydrogen. Now an electric charge 
possesses inertia in virtue of its char ve, and there is strong experi- 
mental evidence in support of the view that the mass of the 
cathode ray-particle is wholly due to the charge. The diameter 
of the particle, on this basis, is about 10-13 cm., exceedingly 
small compared with the corresponding quantity, 10 7 8 em., for 
the atom. Such particles are met with also in connection with 
phenomena outside the vacuum tube. In every case they 
appear to be of one kind. no matter what chemical substance 
they are drawn from. The value of the charge as given Бу Prof. 
Thomson is 3:4 x 10 ~ 1° electrostatic units, though recent deter- 
minations point to a higher value of about 4:65 x 10-10 ES. 
For these negative units which enter into the composition of all 
atoms the term electron is here used. ы, 

The conception of the electron was speedily applied to explain 
various phenomena, not only electrical but also thermal, and 
even optical, occurring in metals. | 

Riecke and Drude assumed the presence in metals of charged 
particles of several kinds, capable of travelling from one point 
to another of a metal under an applied electrice force. Sir J. J. 
Thomson showed that the same results could be deduced 
without postulating any mobile charged particle save the 
electron. The smallest positive charge obtainable is associated 
with the atom, and though inter-diffusion of two metals in con- 
tact (in the solid state) has been observed, there 13 no evidence 
of the transport of matter m the conduction of electricity 
through metals. though this effect has often been looked for. 
Great gain in simplicity 18 secured by postulating only one 
moving charge, namely the electron, and this view 15 now com- 
monly ‘adopted. 

Electrons may occur bound to the positive residue of the 
atom, as in insulators ; or free, in the sense of being practically 
out of range of other charges of either sign. The former mani- 
fest their presence in metals to a slight extent, accounting for 
selective transmission and reflection of light, as in gold ‘leaf. 
They move in atomic orbits, and are specially susceptible to the 
influence of light waves of their own natural period. The free 

electrons wander in the interstices between the atoms, with 
which they are continually in collision. Preciseness is given to 
the notion by the assumption, advanced both by Drude and 
Thomson, that their movements of translation are exactly 
similar to those of the particles of a perfect yas, and that. in fact, 
the mean kinetic energy of translation of an electron is the same 
as that of a gas molecule at the temperature of the metal. 
This quantity of energy is proportional to the absolute tempera- 
ture 0, and is generally denoted by a0, a being a universal con- 
stant, which has recently been extended to embrace molecules 
in the liquid and solid states. On the basis, then, that Joe? 18 
to be the same for the electron as for a gas molecule, we may 
calculate the value of v the root mean square value of the velo- 
citv of the free electron. In the case of hydrogen the velocity 
at 0°C. 15 1-7 x 105 ems. per sec., therefore the speed of the elec- 
tron at 0 C. is to be taken as 58 times as great, say 10? cms. 
per sec. 

The numbez present per unit volume would appear not to vary 
greatly from one metal to another, and to be about equal to the 
Now the number of atoms per c.c. in silver 
is estimated at 7:3 х 1022. As hydrogen at standard tempera- 
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c.c., we see that the pressure due to the electrons in silver should 
be of the order 2,300 atmospheres. 

The constitution of the metal may be pictured as in the 
adjoining diagram in. which the large discs represent 
atoms, the small ones electrons. We have to imagine minute 
particles of electricity possessing inertia, moving in the spaces 
of an open network of atoms, in various directions and with 
various speeds, and sometimes breaking through the surface 
into the region outside. 

With the aid of this conception of the free electron it is possible 
to unify such diverse phenomena as electrical conduction, con- 
duction of heat, and the emission of radiant heat and light. 

1. Electric Conduction in a Metal.—When an electric force or 
potential gradient is applied to а metal the free electrons will 
drift in the direction opposite (owing to their charge being nega- 
tive) to that of the applied field. If » be the speed of drift, n 
the number of free electrons per c.c., e the clectronic charge, the 
current-density will be /— нем. The value of u may be found 
in terms of the electric force X, the mean speed v of the electrons 
at the temperature of the metal, the mean free path 4 of the 
electron between successive collisions with aloms, and e and m. 


DIAGRAMMATIC REPRESENTATION OF ATOMS OF A METAL WITH 
INTERSPERSED ELECTRONS. 


Assuming, as we may, that the change of speed of the electron 
due to the electric field is small compared with г, we have (=e 
for the interval of time between two collisions. The force 
acting on the electron in its free path is eX, and itsacceleration 


| ex у С 
is therefore те At the end of the time ¢ its velocity LEM ys 


X ex 4 


е^ 
therefore the mean velocity is 1--.6 or, н=1 во that 
" "oM -m rt 
eX А neir " 
1=ле. } OCIO Pr ME X. The current i$ thus proportional to 


X, which expresses Ohm's Law. The electric conductivity is 
defined by the equation 7=o0.X. Therefore 
пей 
g = 4a0 ^ . . А . . . . (1) 

The product n4 is the only variable part of this expression for 
any particular temperature. "The diference in conductivity 
between one metal and another is thus to be attributed to 
differences іп n or ог both. Now considerations based on the 
Peltier effect lead to the conclusion that the values of x do not 
differ greatlv from one metal to another, so that on the present 
view the differences in conductivity depend mainly on diffe- 
rences of the mean free paths of the free electrons. 

As regards the effect of temperature, we have г œ 03 ; and the 
Thomson effect leads to the conclusion that n varies very nearly 
яз 0:. Now since fora pure metal о is inversely proportional to 
0, it follows that å varies inversely as 0. Here we encounter опе 
of the difficulties in the way of the theory of free electrons. For 
if 2 is determined by the mean distance apart of the atoms of the 
metal, it would appear as though it should vary onlv very 
slowly with change of temperature, at a rate in fact equal to the 
coefficient of linear expansion. — Possiblv, it has been suggested, 
the mean free path is determined by the size of a cluster of atoms, 
such clusters going in their turn to the building up of the 
crystals of which metals are composed. These clusters may 
break up with temperature in the rapid manner required. 

Joule'slaw of heating may be readily deduced. The heat de- 
veloped is the sum of the increments of kinetic energy acquired 
by the electrons during their free path motion in the electric 
field, and this can be shown to be г/т per unit volume. 


The small conducting power of the salts of a metal may be 
attributed to the small number of free electrons present. For 
the metal being electro-positive has parted with one or more 
electrons to the electro-negative radical. Its power of parting 
with another electron 18 thus effectively reduced. 

2. Thermal Conductivity and its Relation to Electrical Con- 
ductivity.—Let us consider a rod of metal hotter at one end than 
the other. According to our theory the distribution of free 
electrons and their mean velocity will show the same variations 
from section to section as in an equal column of gas heated in 
the same manner. The number crossing any section from the 
hot side to the cold will be the same as from the cold side to the 
hot side, the greater mean speed on the hot side being just cem- 
pensated by the greater number per unit volume on the oald 
side. There will be no electric current, in other words. But 
the kinetic energy transferred over the section from hot to cold 
will exceed that passing in the reverse direction. The heat 
crossing unit area under unit temperature gradient will thus he 
given by the same expression that applies to a gas, namely, 


АЕ. жоз woe ж ces (2) 


Attributing the transfer of heat entirely to the movement of 
electrons, the thermal conductivity of the metal will be denoted 
by k in the above formula. At any chosen temperature 16 
appears that the value of the thermal conductivity is deter- 
mined by the product 22, just as in the case of electrical conduc- 
tivity. Taking the ratio of the two conductivities, we have 


k 4а? 
LI» e . . P ‘ . . (3) 

As a and e are constants, this means that at any chosen 
temperature the ratio of the thermal to the electrical conduc- 
tivity 13 independent of the nature of the metal ; and, further- 
more. that the ratio varies exactly in proportion to the absolute 
temperature. The ratio a/e may easily be calculated, without 
any of the uncertainty that attaches to the determination of 
either a ore bv itself. [ts value is 12,800 ; hence at 0°C. we get 
ko —6:3 x 1019 in absolute measure. The agreement between 
theory and experiment, though far from exact, is vet remarkable. 
and serves, on the whole, as а signal vindication of the theorv. 
Researches, particularly those of Jäger and Diessclhorst be- 
tween 18°С. and 100°C., and of Lees over the range — 170°C. to 
+30°C., afford ample evidence of this. To choose a few 
examples from the results obtained by Prof. Lees: the ratio at 
0°C. is, for copper, 6-28, for aluminium 5-70, for silver 6:36, each 
number having to be multiplied by 10!9. In the case of alloys 
the ratio is distinctly higher (10-3 x 101? for manganin at 0°C.) ; 
but for such combinations there may enter thermoelectric 
effects such as Lord Rayleigh has suggested, which would call for 
a supplementing of the theory. 

Wiedemann and Franz had, over half a century ago, and 
Forbes even earlier, enunciated as an empirical law the equality 
of the ratio of the thermal and electrical conductivities of all 
metals. They imegined this ratio, however, to be also 
independent of temperature. Itisa matter of historical interest 
to recall the many experiments made with а view of demon- 
strating the anticipated variation of thermal conductivity in 
accordance with the well-known law of variation of the electrical 
conductivity ; and to observe what contradictorv results were 
obtained, sometimes a negative temperature coefficient, some- 
times a positive coefficient, being suggested by experiments on 
the same metal. Prof. Lees' experiments over the wide range 
of 200°C. show how small comparatively the changes are. Most 
pure metals show a slight fall of thermal conductivity with rise 
of temperature. For copper, over the full range mentioned, the 
fall is 18 per cent., for silver 3 per cent. In the case of alloys 
there is increase of conductivity with increase of temperature, 
the change being much larger than for pure metals. 


It may be remarked here that such divergences from theory - 


as those quoted will be met with in all phenomena in the 
domain of the electron theory as applied to metals, whenever 
the strict quantitative test isapplied. The phenomena are not 
as simple as this theory indicates. 

The question arises as to the reasonableness of neglecting the 
part played by the atoms themselves in the conduction of heat. 
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That the atoms, or molecules, do contribute to some extent is 
shown by the fact that when the number of free electrons is 
negligibly small, as in insulators, the thermal conductivity is 
quite measurable. The values show, however, how small a 
share is taken by the atoms. The thermal conductivity of 
paraffin wax, for example, is only about one-seventeen-hun- 
dredth that of copper. Оп the other hand, again, we have cases 
such as quartz, for which the thermal conductivity along the 
optic axis is 0-029, а value exceeding that of some metals. 


3. The Emission of Electrons from Metals.—The conception of 
a metal as an open network in the meshes of which electrons 
flit to and fro prepares one for the fact that under various cir- 
cumstances electrons are emitted by metals. 'The phenomenon 
of radio-activity is one whose explanation lies outside these 
considerations ; the rate of emission of electrons, or f)-ravs as 
they are in this case termed, being, so far as is known, quite 
independent of temperature or any other physical condition. 
Electrons are also emitted by metals under the influence of light, 
of cathode ravs, of a-ravs, of y-rays, and of Х-гауз. Whether 
the effect is on the free electron in these cases is perhaps more 
than doubtful. There is an alternative explanation, namely, 
in the explosion of a molecule in which there is an electronic 
orbit. If energy be imparted to the molecule by one of the 
above-mentioned agents, it is conceivable that the velocity 
of the revolving electron might rise to а point which forces it 
to break loose from its orbit. If so, the velocity of the 
escaping electron. might be expected to be, for any par- 
ticular metal, independent of the intensity of the incident radia- 
tion, though different for different metals. Experimental data 
are, however, not conclusively in favour of the explosion theory. 
In the case of the photo-electric effect, the velocity of the 
emitted electrons is about 5 х 10? ems. sec., and appears to be 
independent of the nature of the metal, With X-rays the 
velocity is 7 x 10° ems. sec., varying but little from one metal 
to another, though distinctly dependent on the hardness of the 
ravs. The secondary cathode rays due to the incidence of 
у-гауз leave with the great speed of 2-6 x 1010 cms. ‘sec., а value 
apparently independent of the nature of the metal. In the case 
of all these agents the ejection is attributable to the electric 
force associated with them—small in the case of the electric 
vibrations. constituting ultra-violet light, intense for X-ravs 
and still more intense for y-rays. In harmony with this 
theoretical inference is the fact that electrons are only ejected 
when the conditions are such that the electric. force in the 
incident beam has а considerable component perpendicular to 
the surface of the metal : that is, in the case of light, when the 
plane of polarisation of the incident beam is perpendicular to 
the plane of incidence, the angle of incidence being distinctly 
different from the limiting values 0 deg. and 90 deg., at 
which the effect practically vanishes. 

No doubt holds, however, as to the effect of high temperature 
on the free electrons in a metal. Some of these particles near 
the surface will possess, in accordance with the law of distribu- 
tion of velocities in a gas. a speed sufficient to carry them through 
the bounding surface of the metal into the surrounding space. 
But this escape of electrons, unlike the escape of gas molecules. 
means the escape of electricity, the metal being thus left posi- 
tively charged. The loss of electrons in an insulated conductor 
would soon cease owing to the opposing electric force thereby 
created at the surface of the metal. Even when the metal is 
uninsulated the escaping electron has to overcome the attractive 
force of the opposite so-called induced charge, and, in order to 
escape, must do an amount of work against the electric 
attraction. With. rise of temperature the number emitted 
per second per unit area should rapidly increase. Theory assigns 


the formula 


i= anh e P? (3) 
for the quantity of negative electricity leaving the metal per 
unit area in one second : а being a calculable constant, В = $a, 
the other quantities being as previously defined. This is the 
value of the current intensity obtainable from the metal 
when an electrode is placed opposite and a P.D. applied 
between the opposed surfaces sufficient to drive across the inter- 


vening space all the electrons emitted. The experiments of 
O. W. Richardson show very good agreement of observation 
with theory. Asindicated by the formula, the current intensity 
increases very rapidly with rise of temperature, attaining in the 
case of an incandescent carbon filament a value of 2 to 3 amperes 
per square centimetre. The results lead to a value for л, and 
also for the work м; the values in the case of platinum working 
out at 4.» 1-3 x 10?! per c.c.. and w equivalent to the work done 
m moving the charge e through а Р.О. of 5:6 volts. 

The rate of emission 15 greatest in the case of the electro- 
positive elements. For sodium the effect is considerable at 
temperatures as low as 200°C. to 300°C. The metal calcium 
may be raised to temperatures considerably above 1,000°C., and 
under these conditions the emission far exceeds that of platinum 
at the same temperature. 

It is interesting to note the fact, of which good use is made in 
facilitating the discharge in vacuum tubes, that the hot oxides 
of the alkaline earths copiously emit electrons, the law of varia- 
tion with temperature being apparently the same as for a metal. 
The intensity of the effect in the case of these oxides is surprising. 
By the same reasoning that was used above to account for low 
conductivity of metallic salts. it might be expected that the rate 
of emission ìn the case of these oxides would be less than from 
the pure metals at the same temperature. The experiments of 
Horton on calcium and lime have demonstrated the contrary to 
be the case. 

This phenomenon of the emission of electrons from a hot body 
has some important applications in theory and practice. The 
Edison effect in glow lamps is an example of it. In the hands 
of Prof. Fleming this forms the basis of an electric wave detector, 
the hot filament readilv parting with negative electricity to a 
neighbouring electrode. but refusing to permit a current in the 
opposite direction, This " unilateral conductivity " enables 
the apparatus to serve as a rectifier or valve. 

Another application is to the theory of the electric are. 
According to this theory the effects leading to the sustained 
conductivity in the space between the arc electrodes are initiated 
not at the hot positive, but at the relatively cool negative. 
Electrons emitted by the latter are carried by the electric field 
to the positive, this bombardment maintaining the positive at 
incandescence. The temperature of the negative electrode is 
maintained in its turn by the impact of positive ions, these 
being generated by the ionisation of the intervening gaseous 
molecules by the stream of negative particles on their way 
from the negative to the positive. The electrical energy sup- 
phed to the are, and the attendant are E.M.F., are required to 
maintain the electrodes at a high temperature, and also to per- 
form the necessary gaseous ionisation. Were № possible to 
maintain the temperature of the carbons (or other electrodes) by 
external means, a very small E.M.F. might drive the same 
current through the аге. These conclusions have been coa- 
firmed by the recent experiments of Harker and Kave, who 
have succeeded in maintaining steady currents up to 10 amperes 
between carbons at 2.500°С., the drivirg P.D. being only 8 volts. 

А cosmical application is to the emission into space of streams 
of negative electricity from the sun's surface. Such an emission 
would leave the sun positively electrified, and the effect would 
cease. Even then, however, local rises m temperature, such as 
are believed to occur in sunspots, would permit the effect to be 
for a time resumed. — It is such streams, entangled by the mag- 
netic lines of the earth's field and diverted to the magnetic poles, 
which have been invoked to aecount for the aurora and for 
sudden disturbances of the terrestrial magnetic elements. 

This survey of the phenomena associated with the presence 
of free electrons in metals will be completed in a second 
article. 
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East London Railway Electrification.—It has now been 
definitely decided to convert the East London Railway to 
electric traction, and we understand that the arrangement of 
the contracts for the work is nearly completed. The line 13 
five miles in length and it is owned by the Great Eastern, 
London, Brighton & South Coast, S. E. & Chatham, Metro- 
politan and Metropolitan District Railway Companies. 
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SPECIFICATIONS. 


We give below an account of the discussion that took place 
at the recent meeting of the Manchester Loca! Section of the 
Institution of Electrical Engineers, when Mr. F. S. Sells read 
his Paper on this subject. Ап abstract of this Paper appeared 


in our last issue. 

Mr. T. Г. MILLER thought that the Paper was really a plea for the 
adoption of standards of manufactures by manufacturers, but he did not 
know whether Mr. Sells had really considered what that was going to 
mean. It must not be forgotten that engineering, and particularly elec- 
trical engineering, was a progressive science, and what might be standard 
with one firm to-day became out-of-date next year. Не believed that 
the standardisation of details would help electrica] manufacturers very 
greatly. In dealing with standardisation th^ British Electrical Standards 
Committee had avoided as far as possible the standardisation of manu- 
factures. ‘hey had standardised such things as lampholders, tests for 
вісе], £c. ; but it was impossible to attempt to impose one standard on all 
manufacturers throughout the country, and to do во would stop progress 
entirely. Specifications were to be divided into two clauses: first, tke 
general conditions which defined the relations between the parties in the 
contract, and secondly, the specification proper which dealt w:th th» 
details of the work to be carried out. Personally. it had been his practice 
for a good many years now, to mention in the specification that contrac- 
tors should state the standard which they had adopted in their own prac- 
tice. So long as those stancards would give the specified results, that 
was all that was required. То attempt to specify more closely would only 

ада expense. Any one wh» had been through any works and had spent 

any considerable time there, knew perfectly well that when manufac- 
turers were required to alter their standard practice it was leading them 
and buyers into endless ex pense, and therefore one ought to be very chary 
in attempting to specify too closely and to get manufacturers to depart 
from fheir standards. He agrecd with Mr. Sells with regard to con- 
sulting engincors and all enginccra who were required to specify for 
machines, that they should keep in close touch with the works. Mr. Sells 
had referred to the fact that in Germany. France and America, a speci- 
fication, as a rule, was identical with standard practice, but the speaker's 
experience had been that where so-called standard practice was con- 
cerned, and a machine for a certain rated output was bought, it gave that 
output, but not the same margin as one would get with the majority of 
British manufactures. He consider:d that a consulting engineer's duty 
was not only to see that the client got full value for his money, but also 
that the contractor was fairly dealt with. With regard to the question 
of the interpretation of a specification, the fact that there were several 
ways of interpreting was an indication that cpgincering was progressing. 
With regard to cress tendering between manufacturers for generating 
plant, his experience had been that the cng ne builder sent particulars of 
his engines, and the electrical contractor in s: ndirg in his tender referred 
to the specification from the cngine builder. ‘shat helped matters very 
considerably. His own method had been to ask for a very considerable 
number of details of the plant by means of sch: dules to be filled up by the 
manufacturers. With the schedules and details before one, it was pos- 
sible to adjudicate on the tenders received, and it could then be left very 
largely to the manufacturers to specify their own standard practicc. 
When the engine builder sent in particulars of his plant it reduced the 
amount of work very considerably. Аз regards th? arbitration clause 
in the specification, he agreed that an engineer should not be the sole 
arbitrator of his own specification es it led to many difficulties in law and 
was very unsatisfactory. 

Mr. 8. L. PEARCE regarded th? Paper in the first place as a plea for a 
duly constituted and recognised Standards Committee, from which would 
follow naturally the more general adoption of standards throughout the 
country; the Paper was also а plea fora specification which should be 
drafted, not in terms of details of construction of the work, but in terms of 
results, It was, of course, impossible to standardise all things. ‘Take only 
two irstances, one might refer to the question of standardisation of overload 
ratings. At th» present time the position seemed to be pretty well 
chaotic up and down the country, especially since the introduction of 
turbo-alternators ; then they had the other question of measuring tem- 
perature rises. He thought that on these questions alone something 
could be done on th? lines Mr. Sells suggested. Again, take street lighting, 
he was not without hop» that. before long something in the nature of a 
standard specification might be involved as the joint deliberation of all 
parties interested. It gave a certain amount of worry. and gave rise also 
to a good deal of barging when one authority through a certain set of 
conditions erected a 1,500 c.p. lamp, and another under other conditions 
put up 4,000 c.p. lamps. People were accustomed to thinking in candle- 
power instead of candle-feet, and they said it was not playing fair. Any- 
thing that could be done as regards standards for such matters as street 
lighting would be very advantageous. 'i'his Paper was no doubt written 
primarily to concern the electrical engineer, but Mr. Sells did not make 
it clear in the case of the consulting cagineer whether he was referring 
specifically to the electrical engineer. They ought to bear in mind that 
there was a great deal of difference between a specification drafted by a 
сүй engineer and a specification drafted by an electrical or mechanical 
engineer. It was well known that the civil engineer was responsible not 
only for the general scheme, but also down to the very smallest details; 
the contractor was only responsible for the actual construction. That 
was not the case with an electrical or mechanical engineer; he did not 
design the plant nor the details of the machinery. This should be left to 


the manufacturers. With regard to the type of specification. The first 
one was the specification which was drafted in detail by the engineer, 
whilst the second was drafted in the terms of the results it was desired to 
obtain. Тһе third specification Mr. Michael Longridge included in his 
presidential address, which was somewhat as follows: “The engineer 
obtains the specifications from var:ous firms and as a result of careful 
consideration adds certain additions of his own and draws up a specifi- 
cation." Then they had the fourth, and the specification which tho 
speaker thought would (having regard to the question of standards being 
adopted) be the one that would be finally adopted, where the enginecr 
would protect himself and specify the main outline of the scheme or the 
works that had to be carried out: he would in greatest detail specify the 
performance of the plant and would call from the contractor for the most 
important details such as the question of overload capacities and tem- 
perature rises and so forth. and the contractor would have to submit with 
his tender a detailed specification of his standard practice, accompanied 
with descriptive matter and with complete plans. If that were done, th^ 
manufacturer would be enabled to supply standards, or, at any rate, 
standard parts where h's ordinary standards would be subject to modi- 
fications due to local conditions. Мг. Miller had touched upon the dis- 
advantages attaching to tho specification where adopted in great detail 
by the engincer: it was costly in time, and probably costly in money, 
and lead to a good deal of friction over responsibility, but if they criti- 
cised that, they must also criticise the specification which was simply 
drafted in terms of results alone; because that was undoubtedly vague. 
It would lead to a great deal of trouble in interpretation and it was asking 
one to take a good deal on trust. so that the fourth form of specification 
which he had indicated was undouktedly the most correct to adopt, and 
he hoped it would be adopted. Referring to the question of the matter 
of standing orders which concerned municipal engineers, he did not know 
what inference the author wished to draw from the fact that this class of 
engineer was to be prepared for the acceptance of the lowest tender. 
There might be difficulties. and it depended entirely on the capability of 
the engineer to convince his committee that the lowest tender was not 
always satisfactory, but apart from that, he did not see how one should 
do as the author scemed to suggest, viz., set up one standard for onc 
engineer who was not working for a municipality and another for the 
municipal engineer. "With regard to cross tendering, it seemed a matter 
which must be left to th» manufacturers themselves. What municipal 


engineers wanted was to have one man responsible, and it was not for 


them to dovetail together the various parts of a main contract between 
the various manufacturers. ‘there was another point to which he took 


exception, and that was that he gathered from Mr. Sells’ views that h: 


did not believe an engineer should specify any particular make of plar 
He disagrccd from that entirely. He thought where an engincer ha c 


studied his own conditions and came to the conclusion that onc particula. 


type of plant would best meet his requirements, he was quite right to 
specify that type of plant. With rzgard to the clause which appeared in 
Mr. Wordingham's specification. he would hardly have thought that it 
was necessary to insert a clause of that description. Ап engineer who 
had any honour at all would certainly not propose to take any such steps 
as indicated by that clause. | 

Mr. Bevis thought that what was wanted was not so much standards, 
but a standard authority. In America thore was a standard authority. 
He would not think of binding the standard authorities down, but rather 
would suggest that the Standards Committee should from time to 
time meet and bring their knowledge up-to-date. and revise their stan- 
dards accordingly. The author had raised the question of Para rubber. 
Para rubber was a great difficulty. А few years ago it was the standard 
of h/gh quality rubber. '’о-Чау that standard was not kept up owing to 
the plantation rubber, which was a product of the original Para. They 
had yet to learn whether the product of plantation rubber was going to 
stand as well, and be permanently as good, as the genuine Para that was 
taken from Brazil from the wild trees. Unfortunately, at the present 
moment there were difficult conditions. Trose conditions existed be- 
cause the plantation rubber was from all appearance very similar to Para, 
and it was only the cleverest experts in the rubber trade that could tell 
the difference. Therefore, to get everybody on the same level. a pure 
rubber should be called for and not Рага. If th? best quality rubber was 
wanted then “ cut sheet " should be specified. In his ex perience of many 
years he had invariably found out that where a specification was clear 
and well drawn up, and where it stated explicitly the results required. it 
was astonishing how close the tenders wer» for that work, and what 
differences existed were due only to skill or expert knowledge or probably 
their special ideas of the requirements. 

Mr. A. B. ANDERSON said that Mr. Sells had made a very painful ad- 
mission, namely, that one manufacturer told him that a certain specimen 
was of Para rubber, and another just as firmly that it was not. ‘hat gave 
the fact away that manufacturers wera no better than consulting engi- 
neers. His (th? speaker's) ома opinion was that the man who “ paid the 
piper" was the manufacturer. We had in this country to live very 
largely on our manufactures, and the man who sold th» dynamo to-day 
was the man we were, сег directly or indirectly, dependent оп. ‘Ihe 
point was, we were all in it together. There could be no vital trouble in 
electrical working. We all aimed at one thing, namely, а good specifi- 
cation; а bad specification was just as bad for the buyer as for the seller. 
А specification must be just, explicit, and must make reasonable allow- 
ance for that commercial rectitude to which Mr. Sells properly referred. 
То get the best work was the object of any specification. ‘hey must 
allow for good faith and must cultivate good faith. Without good faith 
ncither the electrical industry nor any other industry could prosper. . 

. Mr. G. Layton said the author had mainly dealt with the question of 
specifications from the point of view of obtaining perfection. What the 
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speaker thought desirable at the present time was that something should 
be done immediately to get specifications into a simple standard form and 
во get rid of a mass of matter, so that they might know where to look for 
the vital points. The same remarks applied as regards general conditions. 


-Specitications could generally be interpreted by an engineer very accu- 


rately, but he detied апу man without training in law to defin? the con- 
ditions accurately. Schedules were one of the finest forms of diserimi- 
nating between the values of various pieces of mechanism, but these 
schedules must not go too far. "rhe merits of the various machines 
might generally be accurately gauged by comparatively few of the leading 
points. Mr. Pearce had suggested. tho standardisation of temperature 
rises, overload guarantees, &e. ‘his was a difficult matter, since cach 
maker had a line of frames for any particular type of apparatus, which 
frames necessarily changed in size in fairly large steps. For instance, a 
100 kw. machine was required; one maker had a frame which would 
enable him to meet the requirements with a 75°F. rise and a fair overload 
capacity, while another mak^r had to go to a much larger frame and could 
meet the conditions with a 60 F. rise and a very large overload capacity. 
Naturally it would be better for the purchaser to buy the second maker's 
plant at a somewhat higher price than the first. It would be better still, 
perhaps, if the specification was so drawn up that the output was not 
definite and each maker could offer his nearest frame at its best rating, 
the temperature rise and overload capacity being limited as suggested by 


Ме. Pearce. Cross-tendering was undoubtedly а very scrious matter at 


the present day. a great deal of work being absolutely thrown away. 


Mr. EvsrACE Thomas considered that if anything was to be done т 
the matter of specifications, it became necessary to suggest a method by 
which the consideration of specifications should be taken. How far were 
we able to go into standards with any accurate degree? The industry 
was only a few years old, and there were not many things capable of being 
put down as standards. 1f consulting engineers or the purchaser would 
state what their requirements were and also state certain things con- 
sidered very essential, they would get all that could be expected. When 
tenders were received from 29 different. people for one job. 28 of them 
wasted a tremendous amount of time, as т addition to catalogue lists and 
illustrations, drawings and caleulations had to be sent in. Standardisa- 
tion, which he did not think would go very far, was treated by Mr. Sells 
as though it was the fault of the purchaser or the consulting engineer. 
Не (Mr. Thomas) did not see that that was the ease at all. It was the 
manufacturers who had to get together, and not the engineers whoffirst 
drew up the specifications. 

Мг. J. Friru advised consulting enginoers to be careful in regard to 
what they put on the outside sheet of their specification. Tt was no good 
putting on the outside that it was a 100 kw. machine and on the inside 
that it was 500 kw. With regard to specifving results, if a dvnamo was 
required to give a certain output and you specified that output. together 
with speed. efficiency and temperature rise. had you not done enough ? 
What was the good of specifying that the armature should be made of 
Swedish charcoaliron? И а manufacturer could make an armature of 
brass and wind it with iron wire and gave vou the output, efficiency and 
temperature rise, why not let him У Why tie him up to copperif he gave 
you the result vou wanted with something else ? 

Mr. W. САМР said the consulting engineer was just ficd in his existence 
to a great extent by the manufacturers themselves. He had with him a 
tender which had been sent in to a specification for an ordinary wiring job. 
И started with the usual covering letter and on the back of the tender 
were given certain conditions under which the job was quoted for. On 
referring to these conditions, it would be found that most of them con- 
tradicted the general conditions of the specification. In spite of the fact 
that rubber cable was specitied. three-core lead-sheathed was offered. 
On the main switchboard, although an alteraating-current system, two 
moving coil voltmeters were offered and two voltmeterswitches 0 ат рогов 
to 20 amperes. The consumption of the lamps was given as 12 watts per 
candle-power. It was this sort of thing that necessitated the employ- 
ment of a consulting engineer to protect the buyer. 

Mr. Е. S. SELLS said, in reply to Mr. Eustace Thomas, that what he 
proposed was to make a start with standardisation and to ask the con- 
sulting and municipal engineers to agree to assist the manufacturers on 
the subject. He thought he had been misunderstocd а good deal as 
regards what he meant by standards. Mr. thomas and others evidently 
thought it might spell disaster to the industry which was in ity proverbial 
infancy. He entirely disagreed with them. In the first instance it was 
not suggested that there should be standards for all manufacturers, one 
kind of machine and one kind of article. and that one and only one manu- 
facturer should make that article. "hat was far from his suggestion. 
What he meant by standards was that each manufacturer should have his 
own or somebody's else's standards. That would still mean а healthy 
competition between themselves. Но did not see how the industry could 
suffer by that. It was not absolutely necessary for one manufacturer to 
make everything. Abroad it was absolutely ditferent. Replying to 
Mr. Miller. the author said he did not say that there was the possibility 
of every consulting engineer having the same idea on a given subject. In 
the medical profession and in other professions there was a certain stan- 
dard practice. In the electrical industry if а consultant. was called 
in and prescribed а certain thing he did not insist on it being done. If 
a medical man was called in and his advice was not followed he threw up 
the case. As regards Mr. Pearce s remarks. he perfectly agreed with him 
regarding one's own standards, and that could of course only be brought 
about by having authorities in the profession, which the author himself 
was asking for; but those authorities would never be established unless 
they were supported from the manufacturers as well ns from the pro- 
fession. И they could т this very important manufacturing centre get 
their various institutions to move in that direction, they had done a great 
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deal for themselves and the industry at large. He agreed that there was 
nothing in the standing orders which bound the municipal engineers to 
accept the lowest tender. though sometimes consulting engineers had got 
better means and opportunities of convincing their clients that the lowest 
tender was not always the best. He had found that the municipal engi- 
neer had not got the same opportunity of explaining the difference in the 
tenders to his committee. If the profession continued very much longer 
to take excessive advantage of the quarrelling of the manufacturers, in a 
few years time they would be very sorry for it, because the time would 
come when manufacturers would be forced into what many people were 
afraid of, viz., a combination that would force prices very high. Mr. Sella 
agreed with Mr. Pearce in saying that an engineer should specify the most 
suitable plant for his requirements ; no sare man would doubt that. On 
the other hand. however, he should not ask for tenders. As regards Mr. 
Lavton's remarks, ho was quite right as regards standards. They must 
make a beginning somewhere. and he thought that fora beginning they 
should state their grievances, hear the grievances of the other side, and 
when both sides had discussed the matters in such an institution they 
should got some tangible results. 


CORRESPONDENCE. 
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THE VARIATION IN INTENSITY OF RADIO-TELE- 
GRAPHIC WAVES WITH DISTANCE. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In opening the discussion of my recent Society of Arts 
Paper on radio-telegraphy Mr. Swinburne made the following 
remarks: ‘ For communicating in all directions wireless tele- 
graphy had an extraordinary property, viz., that the energy 
varied substantially inversely as the distance, and not in- 
versely as the square of the distance. The energy in the 
case of incandescent lamps or any other light varied as the 
square of the distance and not as the distance, the result 
being that wireless telegraphy was enormously more effi- 
cient than the sort of radiation generally dealt with." I 
must confess that I was also under that impression, and, in 
my reply, gave what I considered а likely explanation, viz., 
that the energy was radiated cylindrically rather than spheri- 
cally. Not feeling altogether happy about the point I have 
considered the matter more closely, and have come to the con- 
clusion that I was finding an explanation for a phenomenon 
which does not exist. The ideas conveyed by the above remarks 
of Mr. Swinburne, which, I find, are generallv entertained by 
those interested in the subject, are contrary to the facts. The 
experiments of Messrs. Duddell and Tavlor,* and the more 
recent experiments of L. W. Austin. have shown that the 
received current is inversely proportional to the distance. This 
received current is set up in the receiving aerial with a given 
resistance inserted at the base. The received energy, therefore, 
varies inversely as the square of the distance. The receiving 
aerlal being tuned, it 1s a case of resonance, and we can write 
1— E.M.F./R, so that the E.M.F. induced in the aerial and there- 
fore, also, the strengths of the electric and magnetic fieldsin space 
must vary inversely as the distance. Now, the energy con- 
tained in each cubic centimetre of space is equal to (GS 2+ H?)/87, 
and the rate of transfer of energy through a square centimetre 
is proportional to [6 х Н]. 

Hence, the electric energy, the magnetic energy, the total 
energy and the rate of trausfer of energy all vary inversely 
as the square of the distance from the sending aerial. Thus, 
the electromagnetic radiation is exactly on a par with ordinary 
luminous radiation. In both cases there is the question of 
absorption, but that 18 another matter. 

The wonderful agreement of Austin's experimental results 
with the values of the received current, calculated by means of 
the electromagnetic theory of Hertzian waves, has been pointed 
out recently by Н. Barkhausen.f There is only one conclusion 
to be drawn from these facts, and that is that the radiation 
employed in wireless telegraphy varies with the distance 
according to the same law as ordinary luminous radiation.— 
I am, &c., 

South Kensington, Feb. 20. 


* ELECTRICIAN. LV. p, 260, 1905. 
+ “ Bulletin" of the Bureau of Standards, Vol. VII., No. 3, 1911. 
+ "Jahrbuch der Drahtlosen Telegraphie." Vol. V., No. 3. 


G. W. O. HowE. 
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PETROL-ELECTRIC PROPULSION. 
TO THE EDITOR OF THE ELECTRICIAN. 
Sir: Аз one of the unfortunates whom time did not permit 
to take part in the discussion on Messrs. Macfarlane and 
; Burge’s Paper at the Institution, might I be allowed to en- 
d croach upon your space to some small extent ? 


The feature which in Section III. of the Paper appeared most 
open to criticism was the total lack of similarity between the 


two trains, electric and oil-electric, of which particulars were 
tabulated by the authors. 
precisely the same service, but a very superficial analysis shows 
there to be no real comparison between them at all. 
ordinary suburban working conditions the “ root mean square ' 


> 


current taken by a railway motor during a complete cycle of 


trips is some fair indication of its heating, and as a rule is some- 
thing of the order of one-third (in well-ventilated designs) of its 
current at rated load. If it be required to use the same motor 
for regenerative braking, this root mean square current must 
of necessity be augmented in precisely the same ratio as the 
power regenerated. For the authors’ hypothetical speed-time 
curve, therefore, the power regenerated being of a value ap- 
proaching that of the power used for acceleration, the root 
mean square current will be increased by something approach- 
ing 100 per cent. In other words, the duty demanded of the 
motors on the regenerative train would be of the order of 80 
per cent. greater than that on the electric train selected for 
comparison. 

There exists a very definite relation between the output of a 
railway motor and its weight, which is based upon the number 
of watts per ton which can be dissipated without exceeding 
standard limits of temperature rise. It follows therefore that 
the motors on the oil-electric train, having to function also as 
generators must be approximately 80 per cent. heavier than on 
the “electric " train. It is therefore surprising to note that 
the electrical equipment of the former train 1s set down at 12 
tons against 24 tons for the latter. Obviously, the conclusion 
is that the two trains are totally dissimilar and the oil-electric 
equipments are utterly incapable of the service which is per- 
formed by their electric rivals. 

Regenerative braking was first exploited by Sprague in 1886, 
and since then has been resuscitated at intervals, but it cannot 
be denied that in the case of direct-current systems it has been 
a succession of failures. This is partly owing to the inherently 
unsuitable characteristics of anv but the plain series motor for 
heavy railway service and partly to the enormous increase in 
the weight and cost of the electrical equipment for а given set 


of operating conditions.—I am, &c. 


London, E.C., Feb. 26. ERNEST V. PANNELL. 


AUXILIARY MACHINERY FOR INTERNAL-COM- 
BUSTION ENGINED VESSELS. 


At the adjourned discussion on Mr. Cummins’ Paper on this subject 
befure the Institute of Marine Engineers, a communication was read 
from Mr. Cummins in reply to the first part of the discussion, The 
author stated that British manufacturers of auxiliary machinery for 
the епріпе-гоот were as far advanced as their foreign competitors. 
After the discussion of the previous meeting. there did not seem much 
doubt that compressed eir for power transmission was inferior to 
“electricity” in efficiency. In regard to Mr. Durtnall’s proposed 
variable voltage system, he asked if the armature of the motor could 
stand the strain of the sudden stoppage of the winch, in case the hook 
caught inthe hatch opening. Не believed that for the small plant re- 
quired on trawlers, &c., electrical plant had no place, and similarly 


for small boats. 

Мг. E. SHACKLETON said that the oil engine for marin? work had left the 
experimental stage. Only last week the “ Zealandia,” а 10,000-ton 
vessel with three oil engines of a total power of 3,200 H.P., had pissed her 
trials. Manvotherenulir large vessels were in course of construction. 

Mr. W. P. DURTNALL thought that the electric motor for auxiliaries 
when first introduced on board ship was not a mechanical appliance, but 
to-day machines could be obtained in the form of polyphase induction 
motors that would stand comparison with any class of mechanical ш 
nery. With regard to the possibility of the hook catching in the hatch- 


Ostensibly they were designed for 


Under 


business of electric light fitters, &c. 


way, suitable means could be arranged to meet this condition, expecially 
in connection with the speaker's variable voltage and frequency alter- 
nating-current system, and electric motors on this system could stand 
stalled with the low voltage current on, and could maintain a torque 
similarly to steam plant, but with greater economy in fuel. 

Mr. W. WALKER considered it would be impracticable to have an oil enginz 
for each unit of the auxiliary plant, and. thought that although oil might 
be suitable for the main engines otherforms of power might be found more 
satisfactory for the auxiliary plant. He thought that electricity was the 
best, provided that suitable plant eould be obtained forthe deck machinery. 
He mentioned that in several London power stations electrically-driven 
pumps had been takenTout and replaced by steam-driven plant. He 
thought that for the engineeroom machinery steam still proved most 


efficient. 

Мг. E. Н. Evans cited instances where electrical machinery had been 
in use for many years in the Navy. 

Mr. №. P. DURTNALL stated, in connection with Mr. Walker's remarks, 
that it was not to be credited that steam-driven auxiliary machinery 
could give anything like th- efficiency that could be obtained by pro- 
perly designed electrical machinery for marine service, Не had studied 
the conditions very closely, and had come to the conclusion that a “ con- 
stant voltage " system was no good at sea, or in fact in any other place 
where the auxiliary machinery was subject to great variation in specd and 
Owing to the recuperation of energy that could also be obtained 
“variable voltage 7 system, the over-all efficiency was 
Inevery case he had 


power. 
by means of the 
much superior in the case of electrical driven plant. 
to deal with and report on it was really strange how much the electrical 


engineers had neglected this industry in which so much was involved. 
As regard the small units required by the trawlers, he was quite prepared 


to show that the properly designed variable voltage system could com- 
pete in every way with any other method for those particular duties. 
The whole question was опе of load factor, just the same as in the case of 
main propulsion, and when this came to be appreciated by both electrical 


and marine engineers he had no doubt that both would reap great benefits 
ji the future by the utilisation of the work of the electrical engineer. 


‚ LEGAL INTELLIGENCE. 


a дурсан 


Attorney-General (ex rel. A. Davidson) v. Mayor and Corporation 


of Sheffield. 
On Friday Mr. Justice Eve delivered his reserved judgment in this 


action for a deelaration that defendants had no power to carry on the 
After reviewing th» evidence his 


Lordship found that defendants had within their area (a) carried on and 


still carry on the trade or business of erecting and installing electric light 


fittings and wires, and electric bell fittings and wires, in houses and other 
buildings. ‘a> erection and installation of electric bell fittings and wires 
was not confined to work done for persons taking or contemplating taking 
a supply of electricity. They had also supplied wires and other apparatus 
for domestic telephones and had supplied and (through sub-contractors) 
installed lightning conductora. (b) Tney had opened and were keeping 
open a depot for the display and sale to the public at large of electric lamps 
and fittings, «е. (с) Tory had executed repairs to all such installations 
as Were cnumerated in paragraph (a), and had entered into contracts for 
elkaning, maintenance and supervision of are lamps in use upon premises 
to which they supplied electricity. Outside the area (d) they had sold and 
supplied motors, lamps and fittings, and a large number of separate parts 
and accessories for electric motors. (^) They had erected and installed 
electric light fittings and wires, and bell fittings and wires, in premises not 
supplied or intended to be supplied by them with electricity. (f) They 
hid executed repairs for persons to whom they had supplied motors and 
fittings, and for whom they had made installations. The funds ex pended 
in those operations had been supplied out of moneys borrowed under 
statutory powers for defendants’ electrical undertaking, or raised on tem- 
porary loans from their bankers by overdraft, such overdraft being repaid 
out of further moneys borrowed under statutory powers. The capital 
invested in th» fittings department was between £20,000 and £30,000. 
Tne revenue of the department had uniformly exceeded the expenditure, 
but in arriving at that result no charge had ever been made against. the 
department for interest on capital or for rent of the corporation premises 
occupied by the department, пог had any allowance been made for depre- 
ciated or obsolete stock. 

His Lordship said that, so far as the work enumerated in paragraphs 
(a) and (c) was done for consumers of electricity supplied or about to be 
supplied by defendants, the facts were brought entirely within the judg- 
ment of Mr. Justice Neville in Attoracy-General у. Leicester Corporation, 
and in accordance with well-established practice his Lordship applied the 
law there applied to a precisely similar state of facts, unless there was any 
sufficient reason for not doing so to be found in either or both of the two 
pe raised by defendants. Mr. Justice Neville’s judgment was not 

imited to the consideration of cases falling within paragraphs (a) and (c) 

of this judgment. Th paragraph of the pleading in the Leicester case 
upon which was based the claim to the declaration and injunction ulti. 
mately made contained allegations of а course of dealing and conduct 
practically identical with that he had held to be established here and 
which he had detailed in paragraphs (5), (d), (е) and (f). He thought, 
therefore, subject to the same qualification, that the decision was equally 
applicable to the matters there referred to. 

Defendants urged, in the first place, they, being a corporation incor- 
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porated by charter, had power to do anything which was not expressly ` 
prohibited by the charter, and that plaintiff could: not succeed because ће 
had not established affirmatively any contravention by defendants of tho: 
provisions of the Municipal Corporations Act, 1882, in relation to the сог-. 


poration finances. In his Lordship's opinion it was not open to defen- 


dants to raise that defence; it was never suggested until the case wags. 
being summed up. and the pleadings and interlocutory applications had ' 
all been framed and proceeded on the footing that defendants had been: 


relying solely on statutory and not on common-law powers. But even if 
that defence were capable of being raised he did not think there was any 
substance in it. 
ing it to pronounce one part intra vires and the rest ultra vires. 


the circumstances every act involved the application and user of moneys 


raisable for one set of purposes only to and for other and alien purposes, - 
and in his opinion it was no answer to urge that a part at any rate of the; 


transaction was Intra v res. i 


The second point taken involved the construction of the Sheftield Cor- | 


poration Act, 1903. and in particular Part IV. thereof. What were the 
further powers conferred by вес. 18 upon defendants in relation to their 
electrical undertaking, and were such further powers exercisable outside 
the limits of supply ? The answer to the sccond part of that question 
must be in the negative. His Lordship could see no ground for, and much 
in the section itself that was inconsistent with, any other answer, and in 
like manner the powers were themselves restricted : they did not extend 
во as to include electric motors and apparatus used for all purposes but 


only for specified purposes, and when the section speaks of an electric. 


motor and apparatus for motive power it referred only to that which was 
the source of the power, not necessarily even to the mechanism which 
transmitted the power, and certainly not to the objects to which the power 


was transmitted. On all grounds, therefore, his Lordship thought the | 


case was covered by the decision of Mr. Justice Neville, and he must make 
n declaration and give the plaintiff leave to apply for an injunction and 
generally. Defendants must pay the costs of the action. 


Osram Lamp Works (Ltd.) v. “Z” Electric Lamp Co. 


An application was made to Mr. Justice Park: r on Monday to fix the 
hearing of this patent action and incidentally to obtain for plaiatitIs 
further inspection. 

Mr. Walter, K.C.. and Mr. Colefax appeared for plaintiffs; and Mr. 
T. Terrell, K.C., and Mr. В. Frost for defendants. 

Mr. WALTER said that the actiou was a long and complicated one, and 
his application to fix a day for hearing was л little complicated by the 
fact that there had been an order for inspection. An order was made 
that inspection should take place between Feb. 1 and 14 The inspec- 
tion involved the defendants! secret process, and Dr. Passmore, who was 
to make the inspection, was not to communicate to plaintiffs what he 
saw ho мах опу to see Sir James Dewar. Two appointments had taken 
place, and defendants very properly desired that their own experts should 
he present at the meeting. Ц was now desired that there should be 
another meeting, and that made it difficult to say at present what would 
be à convenient day for the trial. It was а case of filaments, and by some 
unfortunate mistake on the second occasion they could not get the 
samples and, therefore, there must be another inspection. Dr. Passmore 
had reported to plaintiffs what hc considered to be the result of his 
inspection, but of course he could not report what he had done. There 
were two patents in respect of which there had been по mectings, and it 
was important to plaintiffs that they should ascertain something about 
these before the trial. What he should suggest was that the trial should 
stand over until towards the end of the present sittings. | 

His ГовознтР said that he could not fix the hearing for some little 
time as his list was full. To fix a day at present would be a little prema- 
ture. He would suggest that the case should be maiked * Not before the 
]8th," and then counsel could renew the application. 

Mr. WALTER agreed, but asked whether Mr. Terrell objected to plaintiffs 
having further inspection. 

Mr. TERRELL: Yes. | 

Mr. Justice PARKER said that he did not know he had any application 
for inspection before him then. 

Mr. WALTER said that was so, and if the other side insisted a formal 
application would have to be made in Chambers. In that event the case 
could not come on before March 25. Jf the case was marked not before 
that date plaintiffs could go for further inspection in the ordinary Way. 

Mr. TERRELL objected to there being a postponement, and said he had 
very strong affidavits in support of his objection. He had consented to 
inspection, and the other side had got more than they had any right to. 
He had submitted because he did not wish to delay the trial, and in con- 
sideration of that the other side had given an undertaking to give notice 
of trial on or before Feb. 22. and they were further to apply to fix a day 
for the trial as soon after March I as possible. That was done under these 
circumstances: they first of all brought actions against the customers of 
his clienta, and they (defendants) had the greatest difficulty in getting 
them to bring their action. Upon their bringing their action arrange- 
ments were come to that the trial should take place early in the Michael- 
mas sittings. Then they applied for postponement, and delivered par- 
ticulars of objection. Defendants complied with everything they were 
asked to do, and they said that the postponementa were bringing their 
trade to anend. They had in their possession all the further and better 
particulars of objection when they gave the undertaking. Having all 
before them there was only the issue of infringement, which they must 
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It was impossible to take any one of the acts and dissect- ; 
One must , 
look at the transaction as a whole, and the fact, if it be a fact, that defen. 
dants had power to do a part of the act would not legalise the act if its. 
completion involved at any stage a step ultra viresof the Corporation. In. 


have known all about when they gave their undertaking. They applied 
for inspection, апа were given inspection of everything they wished to 
see and all information they desired in relation thereto. The defendants 
had even offered to place at their disposal а room at the factory in order 
that they might trv experiments if they so desired. E 
After further discussion, his Lordship gave liberty to apply again efter 
the 12th inst, Mr. Terrell undertaking to give plaintiffs the further in- 
formation sought next weck. | 
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General Electric Co. v. Great Western Railway Co. 


The Court of Appeal (the Masterof the Rolls and'Lords Justices Fletcher, 
Moulton and Buckley) on Manday heard this appeal of plaintiffs from an 
order of the Railway and Canal Commissioners discharging an order for 
discovery made by the Registrar. | 
. Mr. DisTURNAL, who appeared in support of the appeal, stated that i 
alleged defendant company had allowed undue preference to Messra. 
Belliss & Morcom in tie carriage of clectrical machinery from Birming- 
ham. ‘The Registrar had ordered discovery of all the documents relating 
to the case overa period of three years without, it was said, having before 
him a single concrete case in which undue preference was given. Upon 
the appeal of the defendants to the Commissioners Mr. Justice A. T. 
Lawrence held that upon an application of that kind particulars of the 
undue preference must be shown, and that the order made by the Regis. 
trar was oppressive. The Commissioners. while discharging the order, 
gave plaintiffs 10 days in which to give particulars of the instances upon 
which the case could be based and the application renewed. The learned 
counse] said that plaintiffs’ complaint was that the railway company had 
charged Messrs. Belliss & Morcom a lower rate for the carriage of the same 
class of goods as applicants from Birmingham to certain stationg on 
defendants’ system, and to prove that they required to have an order for 
discovery for the purpose of getting particulars from defendants of the 
consignments of electrical machinery carried for Belliss & Morcom from 
Birmingham to the stations in question. 

Without calling upon counsel for the railway company, their lordships 
dismissed the appeal, with costa, 


Winnipeg Electric Railway Co. v. City of Winnipeg. 


On Feb. 21 judgment was delivered by the Lords of the Privy Council 
on an appeal by the company and on the appeal from the same judgment 
by the city of Winnipeg. respondents in the first appeal. | | 

The facts at the close of the arguments which were heard on Dec. 14, 
15, I8, 19 and 20, were reported in Тнк Evecrricitan of Dec. 28. The 
first appeal related to the rights of appellants to erect and maintain poles 
and wires on the streets in Winnipeg for the transmission of electric energy 
for any purpose other than for their street railway, the judgment being 
in favour of the contention put forward on behalf of the city as the high- 
way authority that the erection of same was ultra vires, on the ground 
that consent had not been first obtained. The second appeal, that by 
the city of Winnipeg. against the same judgment, was to have it declared 
that the Electric Railway Co. had been guilty of a breach of one of the 
city by-laws so as to forfeit the privilege of constructing and working 
their electric railway along the streets of the cit 

Mr. Danckwerts, K.C., Mr. Nesbitt, K.C., Mr. Munro, K.C., and Mr. G. 
Lawrence appeared for the company; while Sir Robert Finlay, K.C., 
Mr. Rowlatt and Mr. T. A. Hunt were for the city. | 

Lord Suaw, in delivering the judgment of the Committee. said that 
appellants were the successors by amalgamation, purchase or agreement 
of certain companies, the general object of which was for the supply of 
light, heat and power in and about the city of Winnipeg by gas or hy 
electricity. It was not denied by Counsel for the respondents that the 
powers, rights, privileges and franchises belonging to thes2 respective 
companies had been taken up and carried forward by reason of the various 
transactions of amalgamation and otherwise and were now vested in 
appellants. As, however, a most minute criticism had been made of the 
powers which were now sought to Ес exercised by appellants, it was 
necessary to consider what these were and what were the var.ous 
steps by which the present situation had been reached. In 1880. the 
Manitoba Electric & Gas Light Co. was incorporated by an Aet of the 
Legislature of Manitoba (43 Vict. с. 36). His Lordship traced the 
steps by which the present appellants became the successors of 
that company, and said that after an analysis of the statutes and 
agreements under which the companies ultimately amalgamating were 
constituted, their Lordships were unable to discover anything forbidding 
or restricting the importation into the city of Winnipeg of power from 
outside its bounds. Failing the case upon the power-house the city of 
Winnipeg had presented another point. They said that assuming there was 
no restriction upon the importation of power from outside, still that power 
had to be linked up with the machinery for transmissioa within the city 
and for this purpose of connection six poles were required, and for the 
erection of these poles no authority was given. Their Lordships оше 
that on the facts this was not the case, and they agreed with Mr. Justice 
Mathers that after the unequivocal Acts recognising the continued exis- 
tence of the contract appellants relied on, entailing a large ex penditure 
by them, it was too late now to have it declared that they had forfeited 
their privileges in the streets. Throughout the case the same objection, 
for apparently the same reason, was made—the objection that appellants 
had no right to import power into the city, that the city could forbid that. 
and that its consent must be obtained at a price. In their Lordships 
opinion that contention was not well founded in law, as they considered ' 
that appellants had the right to use the poles for the transmission of 
energy for working the street railway. His Lordship then dealt in 
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detail with other points, and in conclusion said their Lordships were 
of opinion that both of the judgments of the Court below were erroneous. 


without the assent of the city for the transmission of electrical energy, 
wherever produced, were confined to operating its street railway. That 
decision, their Lordships thought, went far beyond the real point at issue 
between the раг ез. and respondents not unnaturally expressed them- 
selves willing to accept the view of Mr. Justice Mathers. But their 


| Lordships would humbly advise His Majesty accordingly that the appeal. 
ps У рр 


of the Winnipeg Electric Railway Co. should be allowed апа the cross- 
appeal by the city of Winnipeg be refused. 


— 


Dean v. Hackney (London) Borough Council. 


In the Shoreditch County Court on Monday, before Deputy Judge 
Williams, plaintiff sought to recover £10. 103. for personal injuries sus- 
tained through colliding with an unlighted electric standard, which was 
alleged to be a nuisance on the public highway. | 

Мг. Martin O'Connor said that at 6 p.m. on Nov. 25 last plaintiff 
was driving his taxicab down Cazenove-road, Stoke Newington, when he 
collided with an electric light standard in the middle of the road. which. 
was not lighted. He had just passed one standard, and thought it was 
the last, as he saw no light. He was badly shaken, whilst the two pas- 
sengers were seriously injured, and had commenced actions against both 
the cab company and the Borough Council. There was a man with a bag. 
of tools at the standard, when plaintiff had recovered sufficiently to get 
out of the cab, who, he supposed, was there to repair the lamp. There 
was no danger signal and there should have been a red light. 

For the defence, Mr. MATTHEWS said the standards had been erected in. 
accordance with the regulations of the Board of Trade. There was 
nothing binding upon a borough council to light an clectric standard. 
They were erected in groups of nine, and a special scout who was out that 
night discovered that three lights had gone wrong. Оп investigating he 
found an earth in the one that waa now complained of, so he disconnected 
it from the cable and the other lights became all right. The regulations did 

‘not say that they should stand beside every standard until a light failed. 

The amount of the damage was not disputed if there was any liability, 
and Deputy Judge Williams said the point was a most important one, 
and he would reserve his judgment. 


Hammersmith Tramways Arbitration. 

The arbitrator (Mr. R. Elliott Cooper, M.Inst.C. E.) has now given his 
award in regard to the purchase price to be paid by London County 
Counci] for the portion of the London United Tramways undertaking in 
the County of London. The arbitrator has fixed the price at £254,000, 
and this includes the purchase of the Chiswick power station. 


Alldays & Onions Pneumatic Engineering Co. v. Lister. 
Before Mr. Justite Phillimore, on Monday, plaintiffs sued defendant 
(who traded as the Westminster Ventilating Co.) to recover £81.-11s. in 
respect of electric ventilating fans supplied by plaintiffs: | Defendant 
alleged that the goods supplied by plaintiffs did not carry out the work 
required of them, and counterclaimed for damages. After hearing the 
evidence, his Lordship found for plaintiffs on both issues, and awarded 


them £8]. 8s. 24. on the claim. 


PARLIAMENTARY INTELLIGENCE. 


Telephone Service.—The Postmaster-General announced in the 
House of Commons o: Monday that it was his intention to revise the rates 
for the telephone service when the amount to be paid to the National 
Telephone Co. for the transfer of its system to the Post Office had been 
definitely settled. If it was considered necessary, the rates to be decided 
on should be the subject of a public enquiry, it being the desire of the 
Department that these rates shovld not be higher than was absolutely 
necessary to secure that the telephone service of the State is not only 
self-supporting but gives a reasonable margin of profit. 

In reply to other questions, Mr. Samuel pointed out that certain diffi- 
culties were incidental to a transaction of such magnitude as the transfer 
of the National Co.'s undertaking to the State. These were experienced 
more particularly in connection with the transfer to new exchanges of the 
5.150 subscribers and 1,950 junction circuits connected with the old West- 
minster and Avenuc exchanges of the company. Those exchanges had to 
be vacated as their equipment was not of a modern type and аз the 
leases of the premises were about to expire. He regretted that incon- 
venience should have been caused to subscribers, but he believed that 
during the last three weeks great improvement had been made. 


Rural Telephones, —In reply toa question in the House of Commons 
on Monday, the Postmaster-General (Mr. Н. Samuel) said that he had 
devised a scheme of rural telephone lines with the object of allowing 
smaller and more scattered groups of subscribers to be served. He hoped 
very shortly to obtain the sanction of the Treasury to the scheme, which 
he trusted would meet many cases not met by the previous scheme. 

Rail-less Traction.—In reply to a question in the House of Commons 
last week the President of the Board of Trade (Mr. S. Buxton) said that 
during the last three sessions 24 bills or orders were promoted for autho- 
rising the running of сата on tho trackless trolley system, and 12 similar 
bills or orders ar» being promoted this session. Of the 24 schemes eight 
had been sanctioned by Parliament. Таз question of facilitating track- 
233 trolley schem23 hid be»n under th? consideration of the Board of 
Trade, and he hoped to b» able t» introduce legislation on the subjec t. 


That Court held that the rights of the company to use the streets. 


PATENT RECORD. 


———— 
SPECIFICATIONS PUBLISHED, 


The following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. MEwBURN, ELLIS & Pryor, Chartered Patent Agents, 70 and 72, 


Chancery-lane, London, W.C. 


3 | 1911 SPECIFICATIONS. 
2.493 Dg KARAVODINE. Separators and sheaths for electrodes of secondary batteries. 
2.552 PrestwicH. Device for electrically-igniting miners’ safety-lamps. 


2,017 FEssENDEN, Wireless signalling. (2 2/10.) 


А method of producing signals is described wherein electrical impulses are con- 
tinuously generated between arotating disc and stationary electrodes. The frequency 
of the impulses is varied by cutting in and out of the circuit one or more of the 
stationary electrodes. 

2,887 О’Ронмем. & Вкітіѕн Pneumatic RAILWAY SIGNAL Co. Electrical systems and 
apparatus for railway signals. 
‚911 Warp & WatMistLEY. Switch systems for electric lighting. 
‚968 Konn. Electric heaters. 
‚764 B.T.-H. Co. & Wepmore. Fusible electric cut-outs. 
.779 Austin. Electrical fuse boxes. 
‚883 Prentice. Electrical heating and cooking devices. 
3,996 Evans St. HELEN’s CABLE & Russer Со. Electric conductors. 
4,521 Peto & Raprorp, LtD., & Genese. Electric switch for controlling a combination 
of electric circuits. | | 
8,017 Ре Вевмосни. Process and apparatus for transmission to a distance, by elec- 
tricity, of pictures, writing and the like. 

The invention relates to apparatus for the transmission by means of electric waves, 
of pictures, &c., of the type in which the image to be reproduced is traced in insulating 
ink on a conducting surface formed upon a drum having a spiral motion in such а 
manner that all parts of the image come in contact with a contact piec2, thereby 
causing the generation of electric waves. The electric impulses thus generated ага 
utilised to effect temporary earthing of the antenna. thereby temporarily placing a 
о working electric wave generator in condition to transmit the waves 

eveloped. 

10,318 RaAwLINGs. Electrical switches or distributing devices. 
10,549 B.T.-H. Co. (G.E.Co.) Electric heating devices. 

A heating unit is described formed by securing a resistanc* conductor within ап 
elongated trough-shaped support. which partially enclos2s the conductor. The trough 
may conveniently be made by bending a strip of m:tal into the desired form and 
En m пре same, the conductor being disposed therein and out of direct contact 
therewith. 

10.859 Ровзскв & ACHENBACH. Electrodes for secondary galvanic cells. (27/1,11.) 
11,140 B.T.-H.Co. (С.Е. Со.) Vapour electric devic?s. 

In order to obviate any possibility of the arc bing struck through the space sur- 
rounding the inner envelope of a m2rcury vapour lamp of the type in wnich the arc 
plays in an inner envelope of quartz or other refractory material. the inner envelope 
1$ so constructed at one or both ends as to form a barrier when the tube 15 tilted to 
break the continuity of the electric circuit through the liquid outside the inner tube 
at on? electrode before contact is established with the other electrode by the stream 
of flowing liquid. 

12.118 NicHotsoN & Вкоокімс.  Electrically-controlled valves. : 

12.545 HEiTMEYER. Conduits for cables. (25.1.11.) к 

13.026 FRigDsEICH. Supporting devices for ele:triz illuminatia 524123. (32/5 10.) 1 

14.427 Воџіт. (Kanagy & De Smet.) Apparatus for the control of gas valves and 
electric switches. 

15,129 Stemens Bros. & Co. (Siemens & Halske Akt.-Ges.) Registering circuits for 
automatic telephone exchanges. (28 6.11.) Ye id 

А circuit arrangement is described by which the register of the subscriber's line is 
temporarily connected up by means of one or more damped relays on the release of 
the selectors at the end of the conversation. 

17,110 Нотнек. Means for cooling enclos2d electrical machines. (26:7/;10.) 


18.131 Hanpcock. Wiring of electric installations. | FTN 2 
18,231 Тномрѕом. (G2s. fur Drahtlose Telegraphie.) Electric oscillation circuits and 


their connections. 
18.733 PLANIAWERKE AKT.-GEs. FUR KOHLENFABRIKATION Ratipor. Electrodes for 


electrical furnaces. (6;10.10,) | 
21,001 BRANDENBURG. Automatic sectioning тзапз for limitinz accidental interruptions 
. ofelectric current supply in central stations. (8/10.10.) 
23.734 Hgw.rErT. Electric circuit controlling devices. (29:10°10.) 
25,344 O'DoNNELL & BnirisH Pneumatic RAILWAY SIGNAL Co. Pole changer for elec- 
tric motors for use in connection with electrical systems of operating railway 
points and the like. (Divided application, No. 2,887 :11. 4/2.) 
27,817 PHvsikALIsCHES LABORATORIUM MECHANISCH-TECHNISCHB WERKSTATTE HANS 
THoMA Ges. Self-regulating arc lamps. | (12/12/10.) 
In order to adjust the carbons the upper end of the iron core of the usual solenoid 
is provided with a one-armed lever and the lower end carries a two-armed lever. The 
carbons are attached to the ends of the two levers which consist of two parts insulated 
from each other. Rollers are provided so that the anele between the carbons is 
gradually converted into an obtuse angle and consequaently the position of the crater 
and cone in spite of burning away is always kept the same. 


2 
2 
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1912 SPECIFICATIONS. 


37 Conran. Starting means for vapour electric devicss. „(7/1/11).. 0 
346 FEssENDEN. Adjustable inductanc2 coils. (2;2;10. Divided application on 


2.601711, 1/2.) | 
600 RosENBERG. Telephone reczivers. (Divided application оп 2,612/11, 1/2.) 


APPLICATIONS FOR PATENTS. 


Nota. —7The wndermentioned Applications (except those marked 1) are not open lô 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, W hen complete Specification accompanies application, an asterisk is affixed, 


January 19, 1912. ` 
1,528 Fry. Miners’ electric safety lamp. 


` 1.539 GarLay. Automatic tension regulators for shunt dyfiamos.* 


` 1,541 Sremens-ScHUCKERTWERKE С.м.в.Н. Controlling electrical apparatus from a 
distance, (20 1/11, Сггтапу.)* E . 
1,550 Мост, Jun.. & Мост. Signalling the breaking of a wire in overhead lines.* 
1,554 & 1,555 Stemens Bros. & Со. (Siemens & Halske Akt.-G2s.. Germany.) Neus 


tralisine electric charges formed on textile or other materials during the working 


processes. . 
1,569 HoLmes & Automatic ADVERTISING Co. Controlling electrically-driven appa- 


ratus. 
January 20, 1912. 
1.609 Harrop. Holding globes in the galleries of gas and electric light fittings. 
1,646 SELBv & Preston. Electric switch ог and fuse boards or electric switches. 
. 1,658 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Registering 
calls between local telephon2 exchanges provided with automatic selectors, * 
1,671 №вьвтт. Electrolytic apparatus. 2 ; 
1,680 В.Т.-Н. Co. & Garton. Electric switches. 
1,681 B.T.-H. Co. & Garton. Voọltage-regulating systems =) ts lc | 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Aberdeen.— Four new tramears have just been delivered to the 
tramways department by Messrs. G. C. Milnes, Voss & Co. 


Accrington.— An unopposed inquiry was held on Tuesday into the 
application of the Council for senction to borrow £33,750 for addi- 
tional generating plant and for the supply of electricit yin Accrington. 
Altham and Clayton-le-Moors. 

The borough electrical engineer (Mr. Н. Gray) supplied technical de- 
tails of the plant (gas engines and dynamos) proposed to be adopted. It 
was stated that Accrington would be the first. Corporation to adopt 
suetion gas plant, although а number of industrial firms had done 80 with 
success, According to estimates it was calculated that by the use of gas 
as against steam, there would be. for à 60 per cent. load factor on 
2.000 в.н.Р., a saving in favour of gas of £1.100 a year, allowing 12} 
per cent. for interest, sinking fund and repairs, and taking coal at 103. 
a ton, and from the recovery of by-products it was estimated that a 
further £1.250 a year would be forthcoming. The electricity works were 
at present being run at their fullest capacity, and with the demand for 
additional supply of current to Haslingden. Clayton-le-Moors and Church, 
more plant was needed. 


Band Contest.—Croydon Corporation Tramways Band secured 
second place in the reed band section of the London & Home Counties 
Amateur Band Association contests at the Crystal Palace, Syden- 
ham, on Saturday. The credit for this success is largely due to 
the ability and energy of the bandmaster, Mr. W. Ellis. 


Battersea (London).—In order to cope with the anticipated in- 
creased load the Electricity Committee have compared terms 
obtained from the County of London Electric Supply Co. for the supply 
of electricity in bulk with a scheme submitted by the Electrical 
Engineer. and have come to the conclusion that it would be more 
economical and satisfactory for the Council to instal additional 
plant. Application is therefore to be made to the London County 
Council to sanction the borrowing of £8.768, the estimated cost of an 
additional turbo-generator set. condensing plant, &c. Five of the 
boilers are to be fitted with superheaters and a mechanical stoker is 
to be fitted to the remaining one at a cost of about £1.412. 


Belfast.— At the meeting of the Finance Committee last week it was 
announced that it was hoped to hand over £23.000 out of the profits 
of the tramways department instead of the £11.000 originally 
estimated. 

The citv electrical engineer, Mr. Bloxam, reported on the work of the 
department and upon the tenders for electrical equipment which had been 
referred to him at the previous meeting. In all cases, where possible, he 
had recommended local tenders, the lowest in each case being accepted, 
and all the material supplied was to be of British manufacture. The com- 
mittec adopted Mr. Bloxham's recommendations. 

Blackburn.— The Electric Tramway Committee have decided to 
advance the wages of all drivers, conductors and car cleaners by а 
farthing per hour as from the 25th inst. 

Ап inquiry was held on Wednesday into the application of the 
Corporation {о borrow £45,170 for extensions of the electricity 
undertakin g. 


Braunton.—The formal inauguration of the electricity supply 
works took place on Friday, Feb. 16. 


Breach of Mining Regulations.—At Chorley Police Court on 
Thursday last Hy. Chidlow was fined 103, and costs for a breach of 
the Regulations under the Coal Mines Act. Chidlow was found 
lving on the electric motor in the pump house asleep with his arms 
around the cable. His hand was only a few inches from a belt travel- 
ling at 2.500 ft. à minute. He was supposed to be looking after the 
motor. 


Central London Railway.—A meeting of representatives of the 
District Councils in the Thames Valley was held last week at Tedding- 
ton to consider a proposal to extend the Central London Railway 
from Wood-lane to Chiswick, Ravenscourt Park. Kew Gardens. Rich- 
mond and Kingston. 

It was agreed that the representatives of the Councils present be invited 
to request, and if possible obtain, the support of each of the local autho- 
rities to the extension and in every other way to further the proposal. | 

Dunoon.—The Board of Trade have decided to postpone the ques- 
tion of the revocation of the provisional order for 12 months. 


=». Qa ——— ——À———— 


Electricity in Mining.—At the meeting of James Dunlop & Co. 
(Ltd.) last week the chairman (Mr. P. Donaldson) stated that in the 
coming year they contemplate very considerable expenditure in the 
further electrification of the collieries. So far the electrification had 
produced very beneficial results on the working costs. The present 


! scheme was to centralise the electrical plant at the blast furnaces. 


They would get the power there from the blast furnace gas, and put 


‚ it around the pits in the neighbourhood, which they thought would 
| effect a considereble saving of costs. 


Fire.—A fire occurred on Sunday morning at the works of Messrs. 
Duncan Stewart & Co., Bridgeton, Glasgow, resulting in damage 
estimated at £2,000. 


Grimsby.— An unopposed L.G. Board inquiry was held on Tuesday 
into the application of the Council to borrow £700 for additional 
plant for the electricity works. 


Hackney (London).—The Council have obtained a report from Mr. 
А. Н. Preece (Messrs. Preece. Cardew & Snell) on proposed extensions 
of the electricity undertaking and аз to the advisability of an alterna- 
tive plan of taking current in bulk or linking up with some municipal 
or other undertaking in respect to reserve supply. 

The financial results at Hackney. Mr. Preece states in his report, show 
very clearly that the undertaking has been a pronounced success, and is 
thoroughly well designed in every way. It is evident from the continued 
progress in the demand forclectricity that further provision must be made, 
and it is most essential to consider without delay the best method to be 
adopted for meeting the demand. The scheme of the engineer and 
manager (Mr. Robinson) involves the expenditure ultimately of nearly 
£200,000. With reference to the suggestion to purchase a bulk supply 
from one of the neighbouring authorities, Mr. Preece states that in the 
district there is a variety of stations, large and small, and it will not be 


many years before some of them will be found to be unnecessary. Аз. 


Hackney has, however. already proved itself to be the most economical 
station of its type in London, and as it is well placed with ample area for 
extension, there is every reason to assume that it should remain as a 
useful undertaking for some time to come, providing the extensions are 
designed with due economy of capital. Mr. Preece thinks that the 
extension of the existing station will result in lower cost of production 
than if a bulk supply were purchased. On the question of reliability. the 
self-contained installation at Hackney was likely to be a more reliabls 
source of supply than one situated some miles away. However, Mr. 
Preece thinks that, in future, when Hackney, Poplar and Stepney have 
similar generating plants not very far distant from each other, and with 
high tension mains, the question of linking up for mutual help might be 
of considerable advantage. 


Inquest.—An inquest was held at Middlesbrough last week on 
James Woodhouse. who was killed at the Eston Steel works of Messrs. 
Bolekow, Vaughan & Co. 

Deceased, who was stated to be one of the best of the firm's clectrical 
workmen, was driving an electric crane. И became necessary to put т 
а key to a bogey on the travelling portion, and in doing so he forgot to 
withdraw the main switch, and touching two live wires with his hand, he 
was immediately rendered unconscious, and died in a few minutes. А 
verdict of accidental death was returned. 


Lancashire & Yorkshire Railway.—It is announced that the 
L. & Y. Railway Co. are about to carry out important alterations 
in the lines between Liverpool and Sandhills, 

It is proposed to electrify the existing steam lines and thus provide 
double tracks for the electric trains. The four running roads will there 
fore enable two trains to arrive or depart at the same time, and thus 
prevent delays. The rolling stock used in the steam trains is to be utilised 
in connection with the electric services, as is the case on Liverpool race 
days. . The company also intends, at an carly date, to extend the electric 
service from Town Green to Ormskirk, and ultimately from Ormskiik 
to Southport. i 


Leicester.—At the meeting of the Council on Tuesday the Tram- 
ways Committee recommended that £8.000 be handed over from the 
profits of the undertaking during the year to relief of the rates. 

Ald. Flint stated that during the year the number of passengers carried 
was 31,314,000, an increase of nearly 2,000,000. The reccipts from 
passengers amounted to £130.384, and from power supplied £7.749, a 
total of £141,934. an increase of £9,536. The working expenses were 
£85.223, and after paying sinking fund and interest, there was a balance 
of £20,000. Of this it was proposed to spend £12,000 in works of im- 
provement, and hand over £8,000 for relief of the rates. 

A special committee was appointed to consider whether, in view of the 


increased cost of living, any advances of wages should now be made; аз 


to the desirability of fixing а minimum standard wage for all labour of 
similar class and value. &с. 


The accounts of the electric light department ehowed a profit for the 
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past half-year of £2,651, making £5,834 for the year. They recommended 
that £2,834 be allocated for laying (a; high-tension cable from Market. 
street to the Lero. With thefremainder of the. profits it was proposed to 
bring up the sinking fund to £94,000, and the reserve fund to £4,028. 
They were endeavouring to get the whole of the surplus plant at Aylestone 
at work, and he believed with the extra demand for both power and light 
they would be able to have it going in a short time. 

Liverpool.— The accounts of the electricity supply department for 
the vear ended Dec. 31 show capital expenditure £2,154,323 (increase 
£16,988). of which £462,272 has been redeemed and £90,538 tem- 
porarily repaid. 

Revenue was £270,590, gross profit (after mecting working and general 
expenses and special charges, апа writing off £98 for bad debts) was 
£165,935 and, after providing for interest and sinking fund, £3,142 has 
been placed to reserve and £20,000 to renewal fund, and £25,000 con. 
tributed to general rate. 

London County Council.—On Tuesday a loan of £15,081 was 
sanctioned to Islington Council for electricity supply. 

Traffic Board.—The General Purposes Committee brought up their 
adjourned report recommending that an enquiry be addressed to the 
Prime Minister asking whether the Government proposed to íntroduce 
legislation to give effect to the recommendations of the Royal Commission 
on London Traffic. 

Sir John Benn moved an amendment to the effect that the Council 
should seek to abolish the veto of the Borough Councils as road 
authorities to the Councils tramways. After a long discussion this was 
defeated, and the recommendation of the Committee was carried. 

Tramways.—The adjourned recommendation of the Highways Com- 
mittee to expend £18,600 on capital account for the construction of 
authorised tramways т High-street, Wandsworth, was carried. 

Tramway Rail Tenders. — А long discussion arose on a recommendation 
of the Highways Committee to accept the tender of Walter Scott (Ltd.), 
at £26,592, for the supply of about 3.550 tons of track rails and fastenings 

Mr. Harold Cox moved an amendment to refer back the matter with 
instructions to inquire whether the London agents of a German firm who 
had tendered at £22,563. werc willing to deliver on the same terms as 
regarded quantities and inspection as the Leeds firm. Eventually the 
Committee's recommendation was agrecd to. 

Newport (Mon.)—An inquiry was held on Tuesday into the appli- 
cation of the Corporation to borrow £5.000 for extensions of the 


electricity undertaking. 

Port Glasgow.—Messrs. D. & А. Home-Morton have prepared a 
report for the Council upon the question of electricity supply. 

The report states that while the installation of electricity supply works 
could be justified, on the other hand the expediency of such a course is 
doubtful. As Port Glasgow is largely associated with the shipbuilding 
industry, it was most important to keep in view that several of the yards 
had power plant installed, and the shipbuilders were really considering 
the extension of their plant. If Port Glasgow installed a power genera- 
tion and distribution system the shipbuilders would probably start by 
taking advantage of facilities given and purchase only the extra amount 
of power required for the extensions at present contemplated. A 
guarantee arranged among those manufacturers equal to £1.550 sterling 
per annum had been quoted by them as the figure which they were pre- 
pared to secure to anyone proposing to supply power within the burgh. 
That guarantee was quite valueless to the Council in view of the magni- 
tude of the expenditure which they would be called upon to consider in 
the event of their deciding to instal plant. 


in Port Glasgow, would only incur the cost of a high tension cable, trans- 
former station or stations and distribution cables. From figures secured 
from local shipbuilders the total horse- power in the several shipyards was 
about 4,500 and the several maximum demands would probably average 
between 600 and 900 kw. at the station switeh board. "The Council 
had no guarantee that running plant in the possession of shipbuilders at 
the present and giving satisfaction to them would be immediately scrapped ; 
indeed, it had been plainly stated that this would not be so in two or three 
cases, but that an arrangement would be made to take power from the 
municipal supply as and when opportunity offered. А supply of energy 
from the local station would not be available for two years. The ship- 
builders were urgent in their demands, and would probably object to wait 
80 long for connections. The shipbuilding industry had been subject to 
considerable fluctuation in the past few years, and dull times would come 
again when the station would not have the advantage of the power 
demand from other manufacturing industries to balance up against the 
loss of custom from the shipbuilding establishments. Provided that 
the several shipbuilding firms were prepared to take up the use of elec. 
trical energy to the full extent of their existing power and lighting require- 
ments, provided that Port Glasgow was prepared to light its streets, and 
provided that a reasonable outlet for electrical energy could be secured 
for private lighting, then Port Glasgow could equip and run electricity 
works of a capacity of 1,650 kw., and sell electrical energy for lighting 
purposes at 31d. per unit and for power at 134. to 34. per unit. The 
capital expenditure would be about £55.000 for plant, buildings, cost of 
promoting provisional order, &c. The income for the first working year 
would be £7,155, against an expenditure of £7,098. It might be desirable 
to eonsider the proposals of Greenock rather than seek to embark on 
an independent scheme. 

In consequence of this report the Council have decided to take no 
further action with regard to the erection of electricity works, and the 


Such а guarantee would be of 
value to the adjoining burgh of Greenock, which, in order to supply power 


question of further procedure hes been remitted to the Electricity Com. 
mittee. 


Presentation.—Mr. Н. Collings Bishop, who is resigning the posi * 
tion of borough electrical engineer and tramways manager at Newport 
(Mon.) at the end of the month, has been presented with a pair of 
candelabra and other articles by the engineering and clerical staff. 


Private Bills.—The report of the Board of Trade upon the Bills and 
Provisional Orders of the 1912 session has been issued. 

The total number of bills relating to electricity, gas, water, tramways, 
railways, harbours, &c., is 86, and the total amount of money proposed 
to be raised is £15.358.456, compared with £30,724,050 in 1911. There 
are only 22 railway and canal bills, 18 from English companies (one a new 
company) and four from Irish companies. The English bills provide for 
137 miles of new line. Of this total 5 miles are proposed for construction 
by a new company on an interesting scheme incorporating the ideas in 
favour of deep-water wharves at Canvey Island as opposed to fixed docks. 
The company, to be known as the Canvey Deep-Water Wharf & Railway 
Co.. proposes to raise £500.000 share capital and £166.666 by loans. 

Four bills propose to authorise the construction of new electric railways 
or extensions of existing lines in or near the metropolis: The Edgware 
& Hampstead Railway Bill, to empower the company to make a deviation 
of their authorised line at Hendon (length 63 chains); the London Elec- 
tric Railway Bill. to empower the company to make a railway to connect 
with an authorised line of the London & North-Western Railway at 
Willesden (length 2 miles 37 chains); the Metropolitan Railway Bill, to 
empower the company to carry out widenings at Willesden and Hamp- 
stead, and to make a new line at Hammersmith, &c.; the Metropolitan 
District Railway Bill seeks to empower the London & South-Western 
Railway Co. to widen their line from Wimbledon to Wandsworth and 
East Putney. Important proposals relating to the electrical working of 
existing lines are also contained in the London & North-Western Railway 
Bill (with regard to the North London, North and South-Western and a 
portion of the London & South Western Railways) and in the Great 
Eastern Railway Bill, with regard to the East London line. 

There are 11 bills and 4 provisional orders relating to tramways, all in 
England and Wales, £1,212,119 being raised for the purpose, mostly by 
way of loan. In eight bills and one provisional order rail-less electric 
traction is scheduled, and the capital is £477.855, of which £375.020 is by 
way of loan. There are only two electricity supply bills for England and 
Wales, and are of relatively trifling importance, not extending beyond 
£50,000. There ате 36 provisional electric. lighting orders, entailing 
estimated new capital to the extent of £285,591, total £335,591. 


St. Anne’s-on-Sea.—In Monday the Council decided to increase the 
salary of the electrical engineer (Mr. J. H. Clothier) by £25 per year, 
bringing the total to £325. | 

A petition to the Council is being extensively signed т Ansdell and 
Fairhaven districts for a supply of electricity, but permission will have to 
be obtained from Lytham Council. 

Slough.—The Council have accepted the offer of the Slough and 
Datchet Electric Supply Co. for supplying electricity at the pumping 
station for a year at 6d. per unit up to 80 units per quarter and 3d. 
beyond. 

West Нат.— А new condenser is to be provided (at a cost of £1,850) 
for a turbo-generator. and application is to be made for sanction to 
borrow that amount. 

Willesden.—At present the street lighting is effected by electricity 
and gas, 10 miles of streets being lighted by the former and 70 miles 
by the latter. the total cost per annum being, electric £3.038, and 
gas £7.294. 

The Lighting Committee have instructed the engineer to prepare a 
detailed statement of the lighting of every thoroughfare in the district 
together with the illuminating power of the lamps now fixed. In the 
meantime he has been authorised to make arrangements for lighting 
Teignmouth-road and St. Gabriel's-road by electricity and gas respec- 
tively, and to obtain estimates from the Electricity Committee and the 
gas company to enable the comparative merits of the cost of the two 
systems being obtained. | 

Worksop.—The Council have adopted а scheme of the Lighting 
Committee for extending the generating plant at the electricity 
works at an estimated cost of £7,280. Of this sum £3,740 was for 
mains apd services, £1,750 for storage battery and £1,050 for con- 
deneing plant. The question of employing overhead wires for the 
supply of electricity in a portion of the area has been deferred until 
the members of the Council have had an opportunity of inspecting 
the lighting of Lengley-street. | 

Workhouse Lighting.—Lexden and Winstree Guardians have 
decided to light the workhouse electrically, and current will be sup- 
plied by Colchester Corporation. 

Islington (London) Guardians have appointed a special committee 
to report upon the advisability of adopting electricity for lighting 
and power at the institutions under the control of the Guardians. - 

Dinners.—-The sixth annual dinner of the West Ham Corporation 
Electric Supply Department was held at the Connaught Rooms, 
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Great Queen-street, W.C., on Thursday last week, Mr. H. H. Couzens, 
borough electrical engineer, being in the chair. Those present in- 
cluded the Mayor of West Ham, Mr. Councillor Croot, Messrs. E. 
‘Seddon, D. Best, W. A. Gilbert and Н. B. Johnson. The toast of 
“ The Mayor and Corporation of West Нат was proposed by Mr. 
W. A. Gilbert and responded to by the Mayor. The “ Electricity 
Department " was proposed by Mr. Councillor Croot and responded 
to by the Chairman. who gave a very satisfactory account of the pro- 
gress of the department. This result was, Mr. Couzens contended, 
due to the policy of selling the largest possible 2mount of electricity 
at the lowest possible price rather than attempting to meke big 
profits.. Two firms alone had taken over è million and a third units, 
in spite of strikes and trade depression. An excellent concert 
concluded the evening's entertainment. 

Mr. №. J. Young, who was recently appointed manager of the New- 
port (Mon.) tramways and electricity undertakings. was entertained 
on Saturday to à complimentary dinner by the staff of the Bristol 
Tramways and Carriage Co., with whom he had been for 13 years. 


Electrical Trades Benevolent Dinner.—We are informed that. owing 
to another dinner having been fixed for April 26. it has been found 
necessary by the Electrical Trades Benevolent Institution to change 
the date of its annual festival dinner. which will now take place at the 
Hotel Cecil on Wecnesday, April 24. Mr. 8. Z. de Ferranti has eon- 
sented to preside. | 


Eastern Telegraph Schools Athletic Club.— The 10th annual dinner 
of the club will be held at the Holborn Restaurant on March 29, 
when Mr. J. Т. Crowe will preside. 


Festivities. —The sixth annual staff ball of the Electric and Ordnanc 
Accessories Co. took place on Friday last at the Imperial Hotel. 
Birmingham. About 120 members of the staff were present. with 
relatives and friends. The М.С. (Mr. W. Н. Waller) and stewards 
(Messrs. Wm. Corrie and C. Brittlebank) are to be congratulated on 
the success of the function. 

The Liverpool Tramway Employés’ Social, Athletic and Thrift 
Society held their annual entertainment in St. George's Hall, Liver- 
pool, on Tuesday and Wednesday evenings. The Tramways Band 
performed. and there were also vocal concerts and dancing. 


COLONIAL AND FOREIGN NOTES. 


, 


Argentina.—The “ Review of the River Plate" says work will 
Shortly be commenced on the electric lighting station at Curuzu- 
Cuatia. Mr. L. Bobbis is the concessionaire. 

The Rosario electric tramways carried 24,603.609 passengers in 1911, 
compared with 22,413.688 and 18,744.542 in 1910 and 1909 ieipectively. 

The Postmaster-General of Argentina is credited with the idea of 
bringing all telegraphic and telephonic communication under State 
control. | 

Rosario municipality have resolved to throw out the two tenders 
received for publie lighting. The ‘Rosario Electricity Co. have sub- 
mitted an offer to supply current on reasonable terms for 25 years, and 
this project will be taken into consideration by the Council. 


Austria-Hyngary.— Amongst new undertakings to be established 
shortly in Bohemia will be Schmidt & Co.'s works, in Bodenbach. for 
the manufacture of electrical appliances ; and Herr Robert Berndt’s 
engineering works, in Teplitz. 


Canada.—In addition to the scheme (referred to on p. 815 of our 
last issue) for diverting and damming the St. Lawrence River above 
Montreal, it is stated that another company is maturing plans for 
operations on the north side of the St. Lawrence. opposite the lower 


end of Grande Island. 

It is intended to generate 50,000 H.P. he capital is about £2,055,000, 
a large proportion being (it is stated) held in the United States, 

The Montreal Board of Trade have passed a resolution expressing the 
opinion that, before the Government sanction the various schemes being 
put forward for the development of hydro-electric power on the St. 
- Lawrence and Ottawa Rivers, the Conservation Commission should be 
© requested to draw up a comprehensive scheme for the preservation of 
these rivers as great national waterways; and that, in the development 
of water-powers on the two rivers, navigation interests should be con- 
sidered paramount, and no works be permitted that would interfere with 
the development on a larger scale of the navigation facilities. Ц is also 
suggested that it would be well for the Dominion Government to set up a 
Hydro-Electric Commission to control private hydro-electric enterprises, 
- or to develop and distribute hydro-electric power as a State enterprise ; 
and finally expressing the opinion that no power developed in Canadian 
waters should be allowed to be diverted from the Dominion. 


Customs Duties.—Under the Brazilian Budget Law for 1912 the 
following articles when imported by shipping and railway companies 
are subject to import duty at the rates mentioned: Rails, 2 reis per 
‚ kilo (54d. per ewt.); pieces for construction of telegraph or telephone 
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posta and the like, and physical apparatus and articles or instruments 
adapted for electric power and light installations, 8 per cent. ad val. 


Ecuador.—4 consular report for 1910 says the Guayaquil Electric 
Light & Car Co. has two long and important car lines in the city, and 
a new line is in course of construction. 

Work on the hydro-electric station is well advanced. and the tunnel 
and pipes conveying the water of the Chimbo to the turbines are nearly 
completed. The towers for the cable from Bucay (Victoria) to Duran 
are nearly all erected. "ne demand by the sugar estates and other 
industries along the line, and in Gnayaquil, should absorb nearly all the 
energy which the plant can олега. 


Holland.—The Naamlooze Vennootschap Eerste Nederlandsche 
Motor Tram, Venlo-Tegelen-Steyl, of Venlo, have secured a conces- 
sion authorising them to convert the tramway from Venlo to Steyl 
into a steam or electric linc, 


Italy.—The Soc. Anon. dei Tramways Napoletani, Naples, have 
obtained authority to convert into an electric tramway the existing 
tramway from San Giovanni a Teduccio to Barra, and also to con- 
struct and work various extensions of the system. 


Norway.—4A consular report states thet electric cables and wires 
imported into Norway in 1910 from Germany were valued at £69.260 
(compared with £43,900 in 1909). from the United Kingdom (£14.450 
(against £11,300), and from the Netherlands £17,650 (against £4,600). 

A consular report states that the large saltpetre works at Saaheim and 
the power station at Rjukan have been completed. The plant comprises 
10 dynamos each of 10,500 kw.. and the works will produce about 90,000 
tons of saltpetre per annum. "Ihe water from the turbines of the Rjukan 
power station is to be taken through a tunnel in the mountain side, 
3-31 miles long, to a new power station under construction near Saaheim, 
whore another saltpetre factory is being built. When this second under- 
taking is finished it is estimated that the annual production of saltpetre 
in the Vestfjord Valley wall reach about 180.000 tons. At Notodden 
there are factories for saltpetre, calcium carbide, paper, timber and 
electric smelting, together with various smaller undertakings. Yn 
electric power available is 60.000-70,000 H.P., obtained from the Svalgfos 
Tinfos and Lienfos waterfalls. 


P.C.B. Auckland-Sydney C :ble.—Thie work of surveying the route 
for the new direct submarine telegre ph сг Ме between Auckland ead 
Sydney. which the Pacifie Cable Board has received authority to lay, 
will be carricd out by the Board's e.s. ** Iris." The shore end in New 
Zealand will be landed near the north of Menukau Harbour. 


Uruguay.— The “ Review of the River Plate " says all the share 
capital of the Electrice Tramway Co. of Paysandu hes boon sub- 
scribed locally. 


U.S. Telegraphs Nationalisation.— Tis big project docs not seem 
to have fallen on soft ground. President Toft hes transmitted to 
Congress the Postmester-General’s ennus! report, end in doing £0 
is reported to have teken the oces sion te dis:pprove of Mr. Hitch- 
cock's suggestion for the nationsfisstion of the telegraphs. Mr. 
Taft is sid to heve expressed the view that ‘the tru» principie 
is that private enterpris? shou'd b? permitted to сутту on such public 
utilities under due regulation.” 


Wireless Telegraph Notes.—The Portuguese Government has 
decided (and hes, in fact, sign^d a contract with the Macroni Co.) 
for the establishment of = complete system of wireless telegraphy 
throughout Portugal. Stations are to be erected at Lisbon and 
Oporto, at St. Michaels in the Azores, at Madeire, and at St. 
Vincent, Cape Verde. It is ennounced in ** The Times” that all 
these stations are to be completed during the present year. 

'* The Times " South American Supplement for Feb. 27 states that 
the result of Mr. Marconi's trip to Argentina last year was a large con- 
tract for the early construction of wireless stetions in several im- 
portant centres, and that since then a not less importent agreement 
has been ratified as between the Government of Chile and Marconi's 
Wireless Telegraph Co. providing for the installation of two large 
and two smaller stations in that country. The first two are in process 
of erection at Punta Arenes end Talcahuano respectively. Nine 
masts will be employed at these two stations, seven of them 250 ft. 
in height. 

The Neereteary of the U.S. Nevy Department (Mr. Meyer) hes 
c pplied for an e ppropriation of $1,000,000 for establishing г system 
of wireless telegraphic communication which will enable American 
battleships wherever loe:ted to be in constant communication one 
with the other. 

A credit of 250,000 francs is sought by the French Government for 
the purpose of encouraging the equipment of French fishing vessels 
with wireless telegraph apparatus. Each vessel of the kind carrying 
its own apparatus is to receive a bounty of 2.000 francs besides an 


allowance for maintenance. dono n 


- 


-e 


THE ELECTRICIAN, MARCH 1, 1912. 855 


ar 


TRADE NOTES AND NOTICES. 
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“THE ELECTRICIAN” ELECTRICAL TRADES 
| DIRECTORY AND HANDBOOK.—The 1912 Edition 
| of the Big Blue Book will be Ready next week The 

price i8 15s., post free; United Kingdom, 153. 94. The 
volume will bring a great mass of very valuable 
statistical and technical data quite up to date, and the 
Directorial Division will be thoroughly revised and 
amplified up to within а few days of publication. 

_ All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume. The Directory 
Division, which will be thoroughly accurate, has been 
completely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (во easily and cheaply available) are excluded, аз 
unreliable and of little value for Manufacturers' and 
Dealers' purposes, The full set of valuable Statistical 
and Engineering Tables, &c. carefully revised and 
extended, will be included in the 19:2 Big Blue Book, 
making it the most complete work of the kind ever 


published. 


TENDERS INVITED. 


The WaR OFFICE give notice in an advertisement in another 
column that tenders for specified quantities of various manufactured 
goods are invited from time to time, including electrice] stores. 
scientific instruments, electric cables, iron telegraph poles. tools, 
wire, &с. Manufacturers who mey wish to be invited to tender 
should state the perticular goods they manutacture and the names of 
at least two well-known firms or publie bodies wno have purchased 
from them, end ere in a position to certify as to the quelity of their 
productions, Before being noted firms will hsve to satisfy the 
Depertment that they actually manufacture the goods for which 
they wish to b» noted, and will also have to give an undertaking that 
they will comply with the feir wages resolutions of the House of 
Commons. No application is necessary from firms whose names are 
already on the War Оћсе List. Applications. in writing, should be 
addressed to the Secretary, War Office. London, S.W. 


= 


The Council of the County Borough of Wrst Ham invite tenders 
for the supply and erection of 5,000 kw. 6,00)-volt two-phase turbo- 
alternator. with condensing plant, and 6.000-volt c.h.t. switchgear. 
Specification, form of tender, &с., from the engineer and manager. 
Мг. Н. Н. Couzens, 84, Romford-road, Stratford, Е. Tenders to the 
town clerk, Mr. Fred E. Hilleary, Town Hall.'Stratford, E., by 10a.m. 
of Saturday, March 9. See also an advertisement. 


GLAsaow Corporation invite tenders for the supply of rotary 
converters and accessories. Specifications and forms of tender from 
the engineer, Mr. W, W. Lackie, 75, Waterloo-street, Glasgow. 
Tenders to the town clerk, Mr. John Bowers, City-chambers, Glas- 
gow, by 10 a.m. of Friday, March 8. Sce also an advertisement. 


WATFORD Urban District Council invite tenders for one year's 
supply of h.t. and l.t. paper-insulated cables, Specification. form of 
‘tender and other particulars may be obtained from the chief elec- 
trical engineer, Мг. Е. W. Purse, A.M.I-E.E. Tenders to Mr. W. 
Hudson, clerk and solicitor. Council offices, 14, High-street, Watford. 
by noon of Tuesday, March 19. See also advertisement. — 


Tenders are invited for the supply, delivery. and erection т Mel. 
‘bourne of one steam turb»-alternstor with exciter and condensing 
plant for the City of MELBOURNE, Victoria. "Tender forms with 


specification! &c., may be obtained from Messrs.  McHwraith, 


MeEacharn & Co. Proprietary (Ltd). Billiter Square-buildings, London, 
Е.С. ; and tenders, addressed to the Chairman of the Electric Supply 
Committee, Town Hall. Melbourne. must be in by 2 p.m. of Tuesday, 
April 22. Further particulars are given in an advertisement. 


‚ The Council of the Municipality of Sarispury, Rhodesia, invite 
tenders for the supply of electrical plant for the municipal electricit y 
undertaking. Terms and conditions, specifications, &c., may be 
obtained from the agents of th» Council in London, Measrs. Davis & 
Soper, 54, St. Mary Axe, London, Е.С. Tenders must be delivered 
to the Town Clerk, Salisbury, Rhodesia, by noon of Monday, April 15. 
See also an advertisement. | | 


Tenders are invited by the Commonwealth of Australia for the 
supply and delivery of material as follows: By April 16. for magneto 
table telephones and common battery wall telephones and 500 three- 
position switching keys, for MELBOURNE. Tender forms, specifications, 
&c., from the Commonwealth Offices, 72, Victoria-street, London, 
N.W. See advertisement. 

The Secretary of the Department of Home Affairs. MELBOURNE. 
Victoria, will receive tenders until noon April 24 for supply of power 
generating station plant for the Federal Capital site. Specifications, 
&с., from the Works Director, 151, Collins-street, Melbourne. : 


Tenders are invited for the supply and delivery of the following 
п мега] for the Australian Postmaster-General's Department : 
Up to April 2 for 250 three-conductor plugs for MELBOURNE 
(Victoria); up to April 3 for paper-insulated lead-covered cable 
and loading devices for cables, for PERTH (Western Australia); 
and up to March 26 for the supply of dry cells to the Postmaster- 
General's Department, MELBOURNE (Victoria); and up to 3 p.m. 
April З by the Deputy Postmaster-General, PERTH (W. Australia), 
for supply of four steel towers 40 ft. in height, and two steel towers 
55 ft. in height (Schedule 180). Specifications from the Common- 
wealth Offices, 72, Victoria-street, London, S.W. Local represen- 
tation Is necessary. | 

The Electricity Committee of the Corporation of DuBLIN invite 
tenders for 1.500 kw. polyphase alternator, with accessories, and 
the dismantling and alteration of certain plant at the station. Con- 
ditions, specification and form of tender from the City Electrical 
Engineer; and tenders, addressed to the chairman of the Electricity 
Supply Committee, 3, Cork-hill, Dublin, by 10 a.m. of Wednesday, 


March 6. 

The Electricity Committee of DvBrIN Corporation also invite 
tenders for supply and erection complete, and, alternatively. for the 
supply only, of 5.000-volt 100-kw. three-phase transformer pillars. 
Tenders to the chairmen of the Electricity Supply Committee. 
3, Cork-hill, Dub!in, by March 6. 

The Great CENTRAL Ratway Co. invite tenders for the supply 
during the year ending April 30, 1913, of various stores and materials. 
including electric light end telegraph m vterials, signe! materials, fog 
signals, indiarubb?r. iron bers, chains and slings. sheets, oils, 
sundry tools, castings, &е. Semoles and patterns can be seen until 
March 4 in the Publie Hall of the Conservative Club, Gorton-lan», 
Manchester, Specifications and form: of tender from the Stores 
Superintendent, Mr. Walter William s, Gorton, Manchester. Tenders 
to the secretary, Mr. Oliver 5. Holt, Marylebone Station, London, 
N.W., by 10 a.m. March 5. 

The Council of the Metropolitan Borough of St. MARYLEBONE 
invite tenders for the supply of various stores. for one year. including 
timber, wood troughing. meter boards, casing, &c., underground 
cables, house cables, rubber goods, box compound and insulating 
materials, tools and ironmongery. general and engine room stores, &c. 
Tenders (on forms to b2 obtained on application at 19 & 20, York- 
place, Baker-street, W.), must be delivered to the Town Clerk. Mr. 
Јаз. Wilson, Town Hall. Marylebone-lane, W., by noon of March 13. 


MANCHESTER Electricity Committee want tendors by 10 a.m. 
March 13 for supply and erection of motor converters or rotary con- 
verters and static transformers, Specifications, &c., from Mr. 
F. E. Hughes, Town Hall, Manchester. 

HonwsEY Town Council require tenders by noon March 16 for 
extension of dynumos and feeders switchboard, with cables, instru- 
ments, &c. Forms of tender. &с., from the Borough Electrical 
Engineer. 

SUNDERLAND Corporation invite tenders for the supply and erection 
of steam turbine, 5.000-kw. alternator and surface plant. "Tenders. 
to the chairman of the Electricity and Lighting Committee, Town 
Hall. Sunderland, by noon of Tuesday. March 5. 


St. Pancras (London) Borough Council invite tenders for the 
supply of are lamp carbons. Tenders to the town clerk, Mr. C. Н. 
F. Barrett, by noon of March 7. 


BATTERSEA (London) Council want tenders by noon March 5 for 
supply of 1,500 kw. high-pressure steam turbine (coupled to two 
750 kw. Ч.с. generators) and switchgear. Specification, &c., from 
the Electrical Engineer, Lom^ard-street, Battersea, S.W. 

PoPLaR (London) Council require tenders by 10 a.m. March 4 for 
supply and erection of telpher coal handling plant; and alterations 
to existing coal conveyer at the electricity works. Specifications, 
&c., from the Borough Electrical Engineer. | 

LEEDS City Council invite tenders for a steam turbins, two-phase 
alternator and exciter of 6,000 kw. capacity, running at a speed of 
1,000 revs. per min.; electrically driven surface-condensing plant 
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and the necessary steam, exhaust and water pipes, &c. Tenders 
to town clerk, (Mr. Robt. E. Fox,) Town Hall, Leeds, by 10 a.m 
of March 9. 


SWINDON Corporation want tenders by noon March 9 for 12 
months’ supply of general stores for the electricity and tramways 
departments, fuse 2nd service boxes, &c., d.c. meters, oils and grease. 
Specifications, &c., from the Tramways Manager. 


Swansea Corporation require tenders by March 6 for supply of 
turbo-alternators and condensing plant. Specifications, &c., from 
the Borough Electrical Engincer. 


SALFORD Corporation want tenders by noon March 11 for supply 
of stores to the electricity department, including cables, cable 
accessories, conduits, troughing, fuse boxes, meters, m.d. indicators, 
switches, carbons, carbon filament lamps. &c. Specifications, from 
the Electrical Engineer, Frederick-road, Pendleton. 


FvruaM (London) Guardians want tenders by 2:30 p.m. March 7 
for 12 months’ supply of electrical requisites, engineers’ stores, iron- 
mongery, &c. Forms of tender, &c.. from the Clerk. 129, Fulham 
Palace-road, W. 


$ 

Dover Harbour Board want tenders by March 5 for 12 months 

&upply of electric cables and sundries, Ironmongery. oils. paints. &c: 

Specifications, &c., from Mr. M. Mowll, Register of Harbour Board: 
Castle-street, Dover. 


Ермохтох Guardians require tenders by 9 a.m. March 13 for 
electrical supplies and lamps, ironmongery. &c. Forms of tender, 
&c., from the Clerk, White Hart-lane, Tottenham. 


Своурох Corporation want tenders by noon March 11 for 12 
months’ supply of house fuse cut-outs. service and other boxes, 
meters, lamp-posts and bracket arms, and feeder pillars. Specifica- 
tions from the manager. Electricity Works. Factory-lane. Croydon. 


The managers of the POPLAR and Stepney Sick Asylum District 
require tenders by noon March 12 for 12 months’ supply of electrical 
supplies, ironmongery. ќе. Forms of tender from the Clerk. Asylum. 
Bromley. London. E. 


Heston & ISLEWORTH COUNCIL require tenders by March 5 for опе 
year's supply of electric cables, troughing boxes, electricity meters, 
sundry electrical supplies, oils, &c., Forms of tender from the 
Surveyor, Council House, Hounslow, London, W. 

Devonport Corporation want tenders by mid-day March 7 for 
switchboard extension and supply of 1,000 kw. d.c. turbo-generator. 
Specifications, &c., from the Borough Electrical Engineer. 


РехрЕЕ Town Council want tenders by 11 a.m. March 5 for six, 
nine or I2 months’ supply of electrical stares, meters, carbons, &c.. 
for the electricity department. Forms of tender from the City Elec- 
trical and Tramways Engineer. 

ALDERSHOT Council want tenders by March 5 for additions to 
main switchboard. Particulars from the Electrical Engineer, 
Laburnum-road, Aldershot. 


The Public Works Department of the Dominion of New Zealand 
invite tenders for the supply of the following plant in connection with 
the Lake Coleridge electric power scheme :—Waterwheels. generators, 
switchboard and accessories, transformers and travelling crane. 
Tenders to the Minister of Public Works, Public Works Office, 
WELLINGTON, N.Z., by noon March 27. Specification, form of ten- 
der. &c.. may be seen at 73. Basinghall-street. London. Е.С. 


Tenders are invited by the Government of the State of PERNAM- 
BUCO (Brazil) for the electrification and working of the existing 
tramways (with extensions) and for the electrification of the existing 
street railways (about seven miles), and of the Olinda railway (four 
miles). Tenders will be received at the Directoria Geral de Obras 
Publicas do Estado de Pernambuco, Pernambuco, up to 1 p.m. April 
18. Deposit of 20,000 milreis (about £1,300) required, to be increased 
by the successful tenderer to 80,000 milreis (about £5.300). Local 
representation is necessary. Further particulars may be seen at 73, 
Basinghall-street, London, E.C. 


Tenders are required by March 5 for the supply of overhead con- 
ducting material and steel posts, required in connection with the 
extension of the electric tramway system at TRONDHJEM, Norway. 
Tenders to the Elektricitetsverkets Kontor, Trondhjem. Speci- 
fications (in Norwegian) may be seen at 73, Basinghall-street, 
London. E.C. 


TENDERS RECEIVED AND ACCEPTED. 


Islington (London) Borough Council have accepted the following 
tendera for stores for the electricity department :— 

James Gibb & Co., engine-room stores; W. Geipel & Co. and Sloan 
Electrical Co., are lamp carbons; Carl Quittman, are lamp globes ; Stern- 
Sonneborn Oil Co., oils and lubricants; British Electric Transformer Co., 
Ferranti (Ltd.) and Johnson & Phillips, transformers; Pryke & Palmer, 


steel, iron, tools, belting, rope, &c. ; Doulton & Co., Joberus & Co., J. 
Knowles & Co., Turner & Lisney and Young & Son, earthenware pipes, 
insulators troughs, bricks, firebricks, fireclay, &c. ; Siemens Bros. Dynamo 
Works and British 'Thomson- Houston Co., meters; British Insulated 
& Helsby Cables, cables: Brimsdown Lamp Works, metallic filament 
lamps; General Electric Co., electrical sundries; British Electrical 
Manufacturing Co.. carbon brushes; А. Round, are lamp parts; 
Callender's Cable & Construction Co., service boxes, tapes, &с.; W, 
Lucy & Co., British Insulated & Helsby Cables, Sykes & Sugden; 
J. Gibb & Co., castings; Dussek Bitumen Co., General Electric Co., 
insulating materials, 

West Ham Council have accepted a quotation from the British 
Thomson-Houston Co., at £627, for switchgear required in connec- 
tion with the supply of current to the Port of London Authority. 


The quotation of the Western Electric Co.. at £66. has been 
accepted by Southwark Borough Council for supply of 440 yds. of 
0-05 cable. 

The Midland Electric Corporation for Power Distribution have 
eecepted the tender of the Brush Electrica! Engineering Co. for a 
3.000 kw. turbo-alterneting set, with condensing plant and pipe- 
work complete. 


The Metropolitan Water Board has accepted the tender of Bellis$ 
& Morcom (at £342) for an engine and dynamo, &c., in connection 
with the extension of the electric lighting system at the Hampton 
station. 


Southend Council have accepted the tender of the Brush Co. for 
four open type trailer cars for the pier at £668. 12s. ; and that of the 
Electric Construction Co. for rewinding dynamo armature at £8]. 


New port (Mon.) Guardians have accepted the tender of the Neville 
Enginering Co. for an electric lift at £280. 


Ashton-under-Lyne Corporation have accepted the tender of the 
Triumph Stoker (Ltd.) for mechanical stokers for three new Lancashire 
boilers. 

East Ham Corporation have accepted the tender of Chamberlain 
& Hookham for 50, 75, 100, 150 and 200 ampere meters. 


Worcester Education Committee have accepted the tender of 
R. F. Morris & Co. for wiring the Hounds-lane Schools at £50. 


Last week Yarmouth Guardians placed contracts for wiring three 
of their cottage homes. 


Commonwealth Contracts.—The following tenders have been 
accepted by the Australian Government Departments :— 

Postmaster-Generals Department, South Austral'a.—Western Electric 
Co., 120 magneto extension bells, 13s. each ; 250 2-conductor cords, with 
connecting lugs. 13. 1144. each; 1,000 2-conductor cords at 27554. each ; 
300 mouthpieces, 614. each ; 250 3- part plugs, for use on cord switching, 
with three steel conductors, 2s. 3d. each: 100 receivers, with cords, 
4s. 64. cach; 240 2-way switches. Зз. 6d. each; 150 single extension and 
inter-communication switches, 22s. each; 650 telephones, common 
battery, wall pattern telephones. 37s. each. India Rubber, Gutta 
Percha & Telegraph Works Co., 5.000 corks and tubes, for cells, fd. 
each; 12 Morse keys, 19s. 3d. each; 12 ditto, 18s. 8d. each ; 12 reading 
soundere, 24s. 11d. each; 120 stop clocks. 148. 9d. each; 6 quantity and 
intensity detectors, 38s. 6d. each; 6 magneto portable telephones, 668. 
each. -British Insulated & Helsby Cables, 6  rheostats, В.Р.О. 
pattern, 69s. 6d. each; 49 relays, 16s. Id. each: 20 relaying sounders, 
40s. 4d. each. Siemens Bros. Dynamo Works, 30 Morse seunders, 
24s. each. British General Electric Co., one testing equipment of 
rotary converter, &c.. £113. Lawrence & Hanson Electrical Co., 130 
trembling bells, 23. 114. cach; 500 2-zonductor cords, 44d. cach: 270 
2.way switches, 104. each. J. Bartram & Son, 100 magneto bells, 
7s. 9d. each ; 50 condensers, in case with connecting lugs. Vs. 4d. each ; 50 
ditto, 18. 6d. each ; 50 ditto, Is. 8d. each: 144 indicators, with local 
contacts, 7s. 3d. each ; 200 2-part plugs, Is. each ; 800 protectors for 
switchboards, in 16 strips of 50 pairs, 130s. per strip; 15 condenser 
telephones, 53s. 6d. each. 

Railways Department, Vietoria.—Siemens Bros. Dynamo Works, 
Tudor battery for Elwood power house. £2.38]. Siemens Bros. & Co., 
Morse instruments, £365. 

Department of Public Works, New South Wales.—Standard Waygood, 
Ltd., electric lift at G.P.O., Sydney. 


BUSINESS NOTICES. 


The British Thomson-Houston Co. have acquired from Rughy 
Urban Council about 13 acres of land ad joining their works, on which 
to extend their shops. 


Hugh Geo. Parham Friend & Harry Wintle, electrical and general 


engineers, Quay-street, Cardiff, have dissolved partnership. Debts 


by Mr. Wintle. 


Langdon-Davies Motor Co.—Messrs. Toplis & Harding announce 
that they have disposed of the business. goodwill, &c., of this com- 


pany privately, and the sale by auction, announced for the 5th inst., 
will not take place. | 


аьа a 


Plant for Sale.—The Oldham Equitable Co-operative Society 
advertise for sale electric lighting plant, including two Lan- 
cashire boilers, two 70 r.H.P. Willans steam engines and dynamos, 
опе 601.H.P. Brush engine and Haigh dynamo, one 10-12 в.н.р. 
Westinghouse gas engine and Haigh dynamo, set of Green's econo- 


misera, steam pump, &с. 


Patent Development.— The proprietor of Patent No. 10,772/1909, 
relating to “ Electric oscillation detectors," desires to dispose of 
Applications to Messrs. 


Cruikshank & Fairweather (Ltd.), 65 and 66, Chancery-lane, Lon- 


same or to grant licences thereunder. 


don, W.C. 
BANKRUPTCIES, LIQUIDATIONS, &е. 


The discharge of Joseph Platt, electrical engineer. Victoria- 
square, Bolton (trading with Richd. Bleasdele as Platt & Bleasdale), 


is suspended for one year ending Jan. 17, 1913. 


Claims against the African Trans-Continental Telegraph Co. 
(Ltd.), which is being wound up voluntarily, are to be sent to Mr. 


P. J. Baird, 2, London Wall-buildings, London. E.C., by April 15. 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Blectrician office, post free 
adding Sd. for books published 


d 10 per cent. for abroad or for 


By 
Constable & Со.) 


unless otherwise stated), on receipt of published price 
under 38., and 5 per cent. for books published net, Ad 


foreign books.] 
“American Electric Central Station Distribution Systems.” 


H. B. Gear and P. F. Williams. (London, 1912: 
128. net. 

“Direct and Alternating Current Manual." 
Ph.D. Assisted by Clarence A. Pierce, Ph.D. 
1912: Constable & Со.) 83. net. 


2nd edition. 


“Ап Introduction to the Study of Fuel." By Е. J. Brislee, D.Sc. 


(London, 1912: Constable & Co.) 8s. 6d. net. 

“ Liquid Fuel and Its Apparatus.” By Wm. H. Booth. 
1911: Constable & Co.) 8s. 6d. net. 

" Proceedings of the Royal Society." 
№. А 585, February 20, 1912. — 3s. 6d. 


COMPANIES' MEETINGS AND REPORTS. 


ee ЧИШИШИК 
London Electric Supply Corpn. (Ltd.) 


The ordinary general meeting was held on Friday last, under the 


presidency of the Earl of CRAwronn, K.Y., F.R.S.. LL.D. 


The SECRETARY (Mr. Н. С. Carter) read the notice calling the 


meeting and the anditors’ report. 


The CHAIRMAN then said: The accounts show that the balance to 
be appropriated is £49,463. 8s. 9d.. compared with £39,272. 5s. За. last 
The result of the year's working is а profit of £61,411. 19s. 7d., 


year. 


а net increase of £10,191. 3s. 6d. over last year. We propose to deal with 


this as followa: The preference dividend requires £3.000 more than last 


year, and we propose to pay an extra $ per cent. ordinary dividend ; to 
put £5,000 to contingencies account, replacing the same amount which 
had to be withdrawn in 1910 (in addition to £5,000 to reserve account), 
and to increase the amount. carried forward by £520. 3s. 6d. We con- 
sider the result of the year's working satisfactory, for, although the units 
sold show an increase of 57 per cent. this year over last—from 13,538,124 
№ 20,476,982— nearly the whole of this large increase was for energy 
supplied for power purposes at very low rates, yielding proportionately 
small profit. Seven years ago the average receipt for every unit sold 
was over 4d., whereas it is now under 2d., and it speaks well for the 
efficiency, keenness and zeal of the engineering staff that they have been 
able during the same period fo reduce the costs of production by nearly 
40 per cent. No less than 21 per cent. of this decrease has been ассот- 
plished during the year under review. А satisfactory feature of this 
decrease in costs of production is that it was obtained without the assis- 
tance of the new turbine plant, the first of which only commenced running 
about the middle of December last. Further reductions in costs are 
anticipated during the current year, when the turbine plant will be 
running in full. | 

It will be noticed that the units sold for traction—/.c., to the London, 
Brighton & South Coast Railway—showed an increase of 73 per cent. 
Owing to the success of the electrification of portions of the suburban 
system of this railway, further extensions were proceeded with, and are 
nearly completed. Those extensions will be opened in the course of a 
month or two, and we anticipate a large increase in the supply of power 
for this purpose during the current year. I am very pleased to inform 
you that ever since this service was started in January, 1909, we have 
given an uninterrupted supply. with the exception of one five-minute 
break owing to a fuse giving way. This, I think, is a fine record, and in 
connection therewith th» following extract from the Paper read by Mr. 
Philip Dawson, th» consulting electrical engineer to the Г.В. & S.C. 
Railway, at the Institution of Civil Engineers last March, will be in- 
teresting : “ He did not like to sit down without stating how extremely 
satisfactory the supply of current to th» Brighton Railway has been as 
obtained from the London Electric Supply Corpn. In the early days, 


when the Brighton Railway first started experimenting, and before the 
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trains were running for publie traffic, it probably gave the London 
Electric Supply Corpn. some very difficult loads to cope with. He was 
glad to be able to say that the railway had received practically a perfect 
supply. The voltage had been so steady that it could have been used for 
ordinary lighting purposes without any ground for complaint. There 
never had been any breakdown or failure of any form or description since 
the day the company started running for public traffic, or, in fact, since 
they started running experimentally more than two years ago." Эх is 
very high praise from such an authority, and we are especially proud 
of it and of the staff who have accomplished it. 

The supply of power for industrial purposes shows the satisfactory 
Increase of 87 per cent., the units having increased from 3.312.831 to 
6.213,014. Тиз supply continues to increase. Generally the year has 
been one of progress, and the prospect is distinctly hopeful that this 
progress will continue. We are within the shade of a great strike. We 
had grave difficulties with the railway trouble during the course of the 
past year; we were within a narrow shade of running out of coal, but 
we managed to keep going. This time we have taken more precautions, 
1'пе last trouble came upon из more as а blow in the dark. On the 
present occasion we have, we hop», guarded ourselves to the extent of 
having six weeks’ supply upon th» premises. I now move the adoption 
of the report and accounts. 

Tne MANAGING DIRECTOR (Мг. В. Stewart Bain, С.А.) seconded 
the resolution and gave some particulars of the accounts. he capital 
expenditure for the year was 473.022, principally for new plant and 
mains in connection with the Brighton Railway Co.’s contract. In 
addition there was two large motor-generators and three rotary con- 
verters, principally to meet the increasing demand for industrial power 
supply. ‘he amount spent for mains, £15,490, included about 11} miles 
of new mains, about equally divided between the new railway mains and 
new three-phase power mains for industrial purposes. The total length 
of mains now laid is rather over 190 miles. The units sold were nearly 
7,000,000 more than last year. the increase being 3.478.810 (73 per cent.) 
for traction, 2,900,183 (87 per cent.) for power, and 559.865 (10 per cent.) 
for lighting. Receipts per unit in each division were again Jess than last 
year, but production costs also showed a large decrease. The works 
costs were 0-48d. per unit, compared with 0:564. last year, а reduction 
of over 14 per cent., and the total costs were 0:82d.. compared with 103d. 
last. year, а reduction of about 21 per cent. Coal showed an increase of 
£8,000 for the year, owing to the increased number of units sold. The 
actual eost of coal per unit sold was 0-30d., compared with 0-39d. last 
year, a decrease of rather over 6 per cent. This was the lowest cost of 
coal they had so far achieved ; but when the new turbine plants were 
running regularly they expected to still further reduce this. provided 
there was no abnormal increase in prices owing to strikes. The average 
price paid for coal during the year was 10s. 101d., compared with 10s. 6d. 
last year. 

Replying to a question, the MANAGING DIRECTOR said it would 
be necessary to make a further issue of capital to meet the large demands 
which would be made on them by the Brighton Railway Co. The capital 
ex penditure this vear would be in the neighbourhood of £50.000 or £60,000 
They could not make an issue of capital at the present time at par, and 
thercfore it was necessary to make provision in the current year's accounts 
for the cost of the issue. 

Tne resolution was then carried unanimously, as were resolutions 
approving the dividends, re-electing the retiring director (Sir William 
Preece) and the retiring auditors. 

A very hearty vote of thanks to the chairman, directors and staff 
brought the proceedings to a close. 


Westminster Electric Supply Corpn. (Ltd.) 


The ordinary general meeting was held on Wednesday, Mr. J. BROWNE 
MARTIN presiding. 

The SECRETARY (Mr. Frank Tago) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN (after referring with feeling to the death of Mr. 
Edmund Boulnois, and to the election of Mr. Montagu Gluckstein aa 
his successor) said: You will have seen that we sold last year nearly a 
million more units than we did in 1910, and that our receipts are £6,000 
higher. The larger part of the increase has been in power and heating, 
but we are also on the right side: as to lighting, which is satisfactory as 
showing we are getting over the temporarv set back due to the mctallie 
lamp. The costs are increased by £3,500, but £2,000 of this is due to legal 
expenses incurred mainly in an ineffectual attempt to get our excessive 
rating assessment reduced to more reasonable proportions. The result 
is that we only carry to net revenue £2,700 more than we did a year 
ago. With regard to the future. one hears it said that the sale of elec- 
tricity for lighting has reached saturation point. It always seems to me 
that this point bears some relation to another you have all heard of called 
the vanishing point. On the contrary, the metal lamp makes it certain 
that electricity will be the universal agent for lighting. even for those who 
have to be most careful about cost, while for those who were willing to use 
electricity with carbon lamps it opens up new systems by means of 
concealed and reflected lighting which were almost impossible before 
on account of the expense. But lighting is only one of the uses of 
electricity. For heating and cooking. working lifts, driving motors, and 
in fact for every conceivable purpose, it has an almost unlimited future, 
and our extension of business in this direction must be very large indeed. 
No one who is not constantly engaged in this business can have any idea 
of the varied applications of electricity. I hope when you leave this 
room you will spend a few minutes in the demonstration rooms we have 
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established downstairs, which will give you some idea of what is practic- 
able to-day. You will see about 10 different ways of lighting a room by 
electricity. three or four ways of heating and ventilating. а good many 
ways of cooking, and a hundred and one other adaptations, from hat pads 
and hair driers to flat irons and floor pelishers. Our area, being mainly 
residential, affords a very large field for the sale of electricity for all these 
purposes, especially I would add for cooking. which you will see has been 
made a prominent feature. We have an expert lady cook, and all stoves 
are given a thorough and practical trial. I think I have said enough to 
show you that the company bids fair to be аз successful in. the future 
as it has been in the past, and I would only add that the best service you 
can do for it is to tell everyone what you see in the rooms below. 1 now 


move the adoption of the report and accounts. 


The Rt. Hon. W. HAYES FISHER. P.C., М.Р. second^d the motion, 


which was carried unanimously. 


Resolutions approving the dividend, re-electing the retiring Directors 
(Lord Suffield ard Capt. Edmund Г. Вах). and re-appointing the retiring 
‘Auditors. were then carried. and a vote of thanks to the Chairman and 


Directors terminated the proceedings. 


ABERDEEN SUBURBAN TRAMWAYS CO.— Tho report states that the 
profit earned amounted to £1,419, making, with amount from last 
year's accounts, a balance of £2,130, and the directors recommend that 


this sum be carried forward, 


BASTIAN METER СО. (LTD.)—At the meeting last week the directors 
reported that the trading results of the previous year had not been 
maintained, chiefly owing to a reduction in prices. £309 having been 
written off patents and goodwill, the net profit for 1911 was 
£309. 5s. 3d., and with the balance from 1910 (£646. 4s. 6d,) the total 
was £955, 9з. 94. The directors recommended payment of the 6 per 


cent. dividend on the cumulative preference shares (£120. 15s. 2d.) 


and also a 24 per cent. dividend on the ordinary shares (£247. 19s ) 
for the year ending 1911, which would absorb £368. 123. 2d., and that 
the balance (£586. 17a. 7d.) be carried forward. 


BATH ELECTRIC TRAMWAYS (LTD.) —At the mecting last week Sir Jas. 
Sivewright. in moving the adoption of the report and accounts (abstracted 
in our last issue) stated that the year had been а record one so far as 
traffic and profits were concerned. The company would nct, however, 
be in a position to pay a dividend on the preferred ordinary shares until 
they had paid off the loan from the bank. 


BRUCE PEEBLES & CO. (LTD.)—At the meeting on Friday last the 
chairman (Mr. Е. E. Andrewa), in moving the adoption of the report. 
said it vould be very gratifying to learn that they had suceceded in 
getting over the critical pericd of their career in a satisfactory manr, 
and in the comparitively short time of three years they had ‘converted 
the large annual loss at which the works wero being run into а profit 
sufficient to provide for the interest on their debentures and still leave 
а small surplus. All matters in connection with th» old company wers 
now finally completed. application was being made to the court to close 
the liquidation. and he hoped that was the last time there would be any 
necessity to vefertoit. The output of their works during 1911 was appre- 
eiably larger than during the previous year. He felt constrained, in 
connection with the large amount of debts oving to them, to mention 
the unreasonably prolonged. pericds for payment waich were so fro- 
quently stipulated in clectrical eaginocring contracts. Ho was of 
opinion the time had arrived wacn it was essential for all concerned to 
make a firm stand against conditions that were inoquitabl». 


CHELSEA ELECTRICITY SUPPLY CO. (LTD.)—The director's report 
for the year ended Dec. 31. 1911, states that the profit for the year 
amounts to £37,500. Cs. 2d., which with £2,298. 9». 4d. brought for- 
ward and £1,449. 152. 4d. for interest, makes £41,248. 4s. 104. After 
deducting interest on debenture stock (£7,875;, interim dividend on 
6 рег cent. preference shares (£900) and interim dividend on ordinary 
shares at rate of 4 per cent. per annum (£4,915. 123.), there remains a 
balance of £27,529. 12s. 104. The directors recommend that £13,189 
be placed to cred:t of reserve for renewals, depreciation and con- 
tingencier, 4704 to credit of debenture stock premium redemption 
fund, that £1,0£9 be written off cost of extinction of founders' shares 
and £1,C00 written off cost of purchase of Cadogan Electric Light Co.; 
that final dividends be paid on tlie preference shares at rato of 6 per 
cent. per annum, making 6 per cent. for the year ( £900) and on the 
ordinary shares at rate of 6 per cent. per annum, making 5 per cent. 
for year (£7,415. 8+.), leaving a balanceof £3,241. 43. 10d. to be carried 
forward. The number of 8 c.p. lamp equivalen’s connected to Dec. 
51 was £82,576, an addition of 10.283 during the year, and the total 
number of units sold was 4,016,478, being 128,458 less than that for 
the previous year. The regular demand for the past year has shown а 
satisfactory increase, the decrease being due to the discontinuance of 
а large temporary supply of power. 

FALKIRK ELECTRIC CONSTRUCTION 8YND. (LTD.) —At the m-sting on 
Saturday Мг. А. W. Tait said that during th» past year they had been 
very suecessful, Owing to the satisfactory nature of the accounts the 
directors had decided to write off in one yoar the waole of the ox pensa 
and discunt а connection with the issue of debentures (£1,934). The 
profit of th» tramv ays undertaking, amounting to £4,183. 13. 24., was 
transferred to the syndicate by way of divid^nd ; while the profit on the 
transactions of the syndicate totalled £4,331. 173. 64. А dividend of 4 
percent. was declared. | 

GIANT'S CAUSEWAY, РОКТВОЗН & BUSH VALLEY TRAMWAY CO 
(LTD.)—The directors’ report states that the receipts increased from 


£3,876 to £4,106 (with one exception the highest on record since the 


starting of the company) and the net rofits from £1,380 to £1,546. 
The number of passengers increased from 132,789 to 136,395. The 
balance (£262) against net revenuo last year has been turned into a 
balance of £166 in its favour in this year’s account, for the first time 
in 25 years. · 

HARROW ELECTRIC LIGHT AND POWER CO. (LTD.)——At the mecting 
last week the chairman (Mr. J. N. Stuart) moved the adoption of the 
raport, which stated that during the past vear 72 new consumers had been 
connected to the mains. bringing the total to 1.381. representing the 
equivalent of 1,213 kv. Th» economy in consumption of electrical 
energy effected by the use of motal filament lamps had again reduced the 
sales, but the output showed an increas> of 35.928 units, the total for tha 
year amounting to 457,489 units. The balance to credit of net revenue, 
after deducting debenture interest and interim dividend on the preferonze 
sharor, was 42.265. 29. Tho diretora recommended payment of the final 
dividend on the preference shares (£374. 19s. 3d.). а dividend on the ordi- 
nary shares at the rat» of 5 per cent. per annum (£1,666. 153.), leaving 
£225 to be carried forward. 

Mr. Stuart analysed the aeccunts for the year. and said the directors 
had secured an excellent site ia College-road, v.nere they intend to erect 
nev. offices. Show rooms and stor» rooms for the wiring department. Th 
arsa of the company’s operations had been extended by the inclusion 
of a part of Wealdstone. Тао report and accounts were adopted. 

HOVE ELECTRIC LIGHTING С). (LTD.)—On Dec. 51, 1911, the equi- 
valent of 128.200 8 c p. lamps was connected to the company's mains, 
against 129,217 in 1910, and 2,123 houses were supplied, against 1,939, 
and the number of units sold was 1,139,328, against 1,178,165, Thero 
was a decrease in gross revenue of £1,151 and a reduction in working 
costs of £208, the net result of the year's working being а protit of 
£14,457. Os. 10d., compared with £15,400. 4з. 9d. With the addition 
of £862. 9s. 8d. from 1910, and other items, the amount to credit 
of net revenue account is £15,563. 17s. 10d. (compared with 
£15,763. 11s. 2d.), from which must be deducted the dividend on the 
preference shares paid (£583. 10s. 10d.), the interim dividend on the 
ordinary shares at rate of 8 por cent. per annum (£2,825. 18. 44.), а 
provision for debenture interest accrued and income tax, leaving 
£9,563. 183. 3d. now available. The directors propose to placo £1,50) 
to renewals and depreciation account and £3,000 to sinking fund, to 
set aside #588. 103. 10d. for accrued preference dividend to Dec. 31 
and to declare a final dividend for the six months on the ordinary 
shares (payab'e on April 15 next) at rate of 10 per cent. per annum, 
making 9 per cent. for the year. The amount carried forward, after 
providing for directors’ extra remuneration of £305. 168. Ól, is 
£637. 5s. 114. The capital exp2nditure during the year amounted to 
£5,292. 9х. Td. | 


LANCASHIRE UNITED TRAMWAYS (LTD.) — Th» Hon. А. Stanly, M.P.. 
stated at the meeting on Tuesday that there was a considerable improve- 
mont in the working cf the combined undertaking over 1910. The traffic 
rxcipts had inercased by £2.261 and the earnings рег саг mile were 7-97d., 
the h'ghest figure they had yet carned. The sal? cf electrical energy 
show cd an improvement of £900. Having obtained additional consumers 
in January, the current year should show a further increase cf revenue. 
The receipts had benefited by an increased dividend on the St. Helens 
holding and sundry interest to the extent of £638. Tho expenses showed 
a decreas? of £1.472, due principally to the reduction in current used by 
the cars through th» installation cf meters and to economies effected in 
generating costs. The net result was that in the three companies there 
vass profit of £13,185, an incercase of £5.361. The rosult of the past year's 
working was very satisfactory. but although they bad been favoured with 
fiac weather they had otherwise not had any exceptional advantages, and 
it was clear that the volume of traffic was gradually and steadily increasing. 

MANSFIELD & DISTRICT TRAMWAYS3 (LTD.) - Т: directors have 
declared a dividend of 4 per ceat. oa the ordinary shares for the year to 
Doc. 21, placed £1,200 to reserve for depreciation, &с., and £1,132 has 
been carrie Могуага. Th? report stated that th» profit, including amount 
brought forward, was 10.991. The chairman (Mr. А. В. Holland) stated 
at the meeting on Monday that the Crown Farin extension had fully 
answered anticipations. The receipts showed an increase of £3,200, a 
great portion cf v nich was dus to the extension, but the old system also 
showed а marked increase compared with that of 1910. The dividend of 


4 per cent. was І per cent. better than that previously paid. and at the 


samo time they were carrying £1,200 to depreciation and £1,132 forward. 
The сага had тип 500.000 miles during the year, and they had carried 
over 3,000,000 ordinary passengers and more than 600,000 workpeopl. 


MATBER & PLATT (LTD.)—At the mectingon Wednesday the chairman 
(Dr. Edward Hopkinson) moved the adoption of the report and ex pressed 
Sir William Mather's great rogret that he was not able to preside. Sir 
William Mather was а member of th» British delegation who lately visited 
the Russian Dama, aad he took an active and interested part in the visit. 
Sir William had sont a “(ег to the shareholders, in the course of which he 
said his recent visit to Russia afforded him the opportunity of obtaining 
an inside view of the immenso resources of that country, brought to light 
by the widely extended railway communication now available throughout 
the Empire. Fifty усага had elapsed since he first visited Russia to learn 
the language sufficiently well at least to extend the very small business his 
firm then enjoyed, and for а period of 35 years he paid annual and often 
biennial visits to that country, travelling far and wide in building up à 
connectio’ which had resulted in making Russia the most valued and 
prolific ficld of their foreign trade and enterprise, His recent visit had 
convinced him that political progress in the direction of constitutional 
institution and Government reforms would accompany the now rapid 
development of Russia's natural resources. When they looked at the 
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cendition of England at the moment, threatened with a catastrophe 
through internal strife between capital and labour in one industry alone 
capable of arresting the nation's progress and destroying the work of a 
century by withholding for an indefinite pericd the supply of coal, 


reatest of all nature's bounteous gifts in the British Isles, they must. 


admit that the methods of barbarism were not extinct even amongst us 
whose civilisation is assumed to be the highest in the world. They might 
well ask could that thing be in a civilised State. He could not conceive 
such a catastrophe. The resources of our civilisation must be equal to 
the duty of preserving civilisation. Neither employers nor employees 
could be permitted to withhold that raw product which, being the founda- 
tion of every industry, surelv belongs to all. In congratulating them on 
the results of last year's business his mind naturally was influenced by the 
dark cloud to which he had referred, and their hopes of the future must be 
affected by the outlook which confronted all industry. They would, no 
doubt, agree that they were justified in proposing a dividend of 5 per cent. 
on the preference shares and 10 per cent. and a bonus of 2 per cent. 
(making 12 per cent. for the year) on the ordinary shares, in view of the 
figures presented in the report. The balance left for disposal would be 
£72,756. Of that they desired to carry forward £32,756 to next account 
and to put £40,000 to а new reserve fund to be called ** works removal 
reserve." The new works had been built and already largely equipped 
out of undivided profits. He could not say that the extensions were 
completed. There was no finality in engineering possibilities and pro- 
gress. They desired to move in the front rank, and for that purpose they 
must conserve their capital and garner their profits to avail themselves 
of every opportunity that presented itself. or that they could create to 
strengthen their busircss all over the world. 

Dr. Hopkinson, having read Sir Wm. Mather's Iotter. said the trading 
of the Company during the vear had been quite satisfactory and the 


profit earned considerably greater than in either of the two previous years. 


In regard to the total volume of business last year was a record. Con- 
currently with the increase in volume of trade rapid progress had been 
made with the large extensions of the Park Works, which had again ab- 
sorbed som? capital. They had now at Park Works a total floor arca of 
33,500 sq. vds., or about seven acres, and the new shops were not only 
cquipped with the best tools and appliances for efficient and economical 
production, but they were excellently lighted and warmed, and every pro- 
vision made for the workpeople to do their work under sanitary and com- 
fortable conditions. "The electrical department was transferred to Park 
Works some two or three years ago ; now the pump departments and the 
construction of textile, bleaching. dyeing, and calico printing machinzry 
had also bcen transferred. Some departments, including the heavy 
foundry, remained at Salford. 

NORTHAMPTON ELECTRIC LIGHT & POWER CO. (LTD.) —At the meet- 
ing last week it was reported that the equivalent of 125.161 32-watt 
lamps was connected, and the motors added during the past year were 
equal to 449 H.P. (making a total of 2.162 н.р.) The principal extensions 
were to the Garden Suburb (Far Cotton), Weston Favell and Harborough- 
road. The current uscd for lighting increased 26 per cent., the units 
sold being 2,497,871. against 1.978,974. The maximum load vas 


1,566 kw. (223 per cent. increasc, the load factor 18:1. as compared with 


17:7) and the working costs per unit sold showed 5 per cent. decrease. 


NOTTING HILL ELECTRIC LIGHTING CO. (LTD.)—'i'n^ directors’ report 
for the year ended Dec. 31, 1911, states that the expenditure on capital 
account during the past year was £4.074. 14s. 5d., bringing the total to 
£247,406. 19s. 84. тһ cost of the joint station to date has amounted to 
£224,340. 8s. and joint debenture stock amounting to £227.500 has been 
issued. ‘This stock is subject to a cumulative sinking fund, which now 
amounts to £46,437. 15s. 4d. invested in trustee securities. At the end of 
the year the equivalent of 199,156 8-c.p. lamps was connected, against 
189,885 8-c.p. in 1910. The number of consumers is now 3,513, and, with 
the exception of 29 are supplied at 200 volts. The gross revenue for the 
year was £43,058. 19s. lld., an increase of £2,028, and the net profit 
was £1,554. 118. lld. above that of 1910. From the net profit of 
£23,766. 13s. 8d. have to be deducted £3,000 for depreciation, renewal and 
reserve fund, £2,412. 14s. 5d. for debenture and oth»r interest and 
£9,280. 10s. for interest and sinking funds on the Kensington and Notting 
Hill joint debenture stock, leaving a balance available for dividend of 
£14,480. 3s. 89. Both classes of 6 per cent. preference shares have already 
received their full dividend, which absorbs £8,136 and leaves £6,350. 3s. 8d. 
available for dividend on the new 1s. ordinary shares. The directors, 
therefore, recommend payment of a dividend on those shares of 4s. 6d. per 
share, less tax, and that the balance of £618. 19s. 4d. be carried forward. 
The scheme of re-arrangement of the share capital which was passed by 
the shareholders during the year, was confirmed by tho High Court of 
Justice on June 13, 1911. All the new shares were taken up and the 
re-arrangement of capital was duly carried through. 


OXFORD ELECTRIC CO. (LTD)— The profit for 1911, including £970 
brought forward, was £15,481. After providing £2,041 for debenture 
and other interest, also writing off £872 on account of hire-purchase 
installations, the balanco available is £12,568. The directors propose to 
pay a dividend at rate of 7} per cent. per annum (less tax) on the ordinary 
share capital (of which 3 per cent. was paid in September last), to расе 
£2,173 to reserve and renewal of plant account, leaving £1,145 to be 
carried forward. At Dec. 31 the equivalent of 135,000 8 c.p. lamps was 
connected to the mains. With the object of effecting further economics, 
and to provide for the increasing demand, a Diesel engine and dynamo of 
450 kw. capacity has been ordered. The mains have been extended in 
Charlbury Hill Top, Minster, Portland and Southfield-roads, and in 
Stratford-street, | 


FAISLEY DISTRICT TRAMWAYS CO.—4At the meeting last week Mr. 
Owen H. Smith, who presided, in moving the adoption of the report, said 
that the traffic receipts showed an increase for the past half-year of 
£3,063, and a total increase of £7,032 for the year, that being mainly due 
to the extension from Barrhead to Rouken Glen, which had amply jus- 
tified its construction. The expenses increased only £1,608, and by 
£2.181 for the full year. А considerable saving in expenses was attribut- 
able to the reduced price they were paying for current supplied by 
Paisley Corporation. The board had added £4,500 for the last year to 
reserve for depreciation, and interest had also been credited to reserve ; 
£10,000 had been invested in trustee securities, and the balance was in 
their own undertaking. After providing for debenture interest and set- 
ting aside £750 for debenture sinking fund, the balance allowed for the 
payment of £1,000 to the preference share sinking fund, a dividend for 
the half-year at the rate of 5 per cent. per annum on the cumulative 
preference shares, and 3 per cent. on the ordinary shares, and £2,559 was 
carried forward. 


SOUTH METROPOLITAN ELECTRIC LIGHT & POWER CO.(LTD.) —The chair- 
man (Mr. Н. St. J- Winkworth) stated at the meeting on Mond»v that the 
total number of units sold was 4.855,580, compared with 4,207,381 for 
the previous year, an increase of 15:4 per cent. Every branch of their 
business showed an improvement, and there had been a considerable 
increase in the use of electricity in the home for purposes other {Пап 
lighting. The sales of electricity produced £47.636. compared with 
£41,649, an increase of £5,987. or 14-37 per cent. Meter rents and hire 
of apparatus show an improvement of £498, and the total gross revenue 
was £51,613, compared with £44,687. an increase of £6,920. Coal cost 


.£1,036 more, the greater part of which was accounted for by the extra 


work done, and the remainder was due to special expenses incurred in 
increasing their stock of coal, which the directors felt to be desirable 
in view of the threatened labour troubles last summer. He much 
regretted the threatening outlook in the coal-mining industry, as, should 
a strike take place, it would cause widespread distress throughout the 
land and inflict great suffering on millions of innocent people. There- 
fore, he trusted some means might be found to prevent such a calamity, 
but to minimise their difficulties as far as possible the directors had been 
aceumulating a large stock of coal on their vacant land at Blackwall 
Point, and had now sufficient in hand for about 10 or 11 weeks' supply 
of their present requirements, which Mr. Bowden hoped to make up to 12 
weeks before the close of this week. They hoped, therefore, to be able 
to continue to run on successfully, even if a coal strike unfortunately did 
take place. There were increases in other items, and the total expendi- 
tur» was £20,541, representing 39-8 per cent. of gross receipts, or about 
the same as for the previous year. The cost per unit sold amounted to 
1:01d., being at the same rate as for the previous year. The net revenue 
was £31,072, ог £4,063 more, and represented a return of 54 per cent. оп 
the average capital expenditure, compared with 4-91 per cent. for the 


previous year. After deducting debenture and other interest, which was 


£674 more (£11,739), there remaincd £20,575 available, and after pro- 
viding for dividends on the first and second preference sharcs (£13,007), 


. the directors recommend that £3,000 be placed to credit of depreciation, 


comparcd with #2,000; that £1.500 be placed to credit of preliminary 
expenses, and that the balance (£3,068) be carried forward. Their 
capital expenditure had been restricted as much as possible. The prin- 
cipal items were for mains (511.516), transformers and sub-stations 
(£1,194), making together £12,710, about £3,000 of which was the balance 
of cost of laying down the extra high-tension system to Catford, and which 
had been in operation over 18 months and continued to give satisfaction, 
and the balance was for new mains, service lines, &c., for which about 
6 miles of l.t. cable and 3 miles of service cable had been used during the 
ycar, and there is tlie usual expenditure for new meters, installations and 
apparatus on hire, for which a rental was paid to the company. On 
machinery and plant £2,440 had been expended, principally for cost. of 
laying a new 42in. pipe into the river. The total capital expended 
during the year was £18,621, and after deduction of the amount written 
off the net addition was £12,021. The estimated expenditure for the 
present year (upon mains, transformers, meters, &c.) would depend to a 
certain extent upon how new business and the result'of several important 
negotiations in progress, but the ordinary expenditure was expected to 
amount to about £10,000. The business of the West Kent Electric Co, 
was being steadily developed. Although the profit on sales for the first 
complete year to Dec. 31 last was not quite sufficient to cover ex penses, 
several new orders had been recently obtained which would, it was hoped, 
enable the company to earn a reasonable profit for the current year. 
Arrangements had been made for giving a supply at North Cray, and 
negotiations were proceeding for affording a supply of power and light 
at St. Mary Cray, Orpington, Crayford, West Wickham and other places. 


UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON (LTD.)—Sir 
EdgarSpever stated at the meeting last week that the directors’ report was 
again a satisfactory one. Both the District and London Electric Railway 
Com panics had demonstrated their vitality and recuperative power. The 
continued advance in the District traffic waa specially noteworthy and the 
company had begun to pay dividends on its second preference stock. The 
London United Tramways were emerging from their depression. The 
phys'cal condition of the line had been greatly improved, and they hoped 
that the conservative policy of the board in building up a reserve would 
further strengthen that undertaking. The most important cvent in the 
fortuncs of the company had been the acquisition of the London General 
Omnibus Co., which, subject. to several confirmatory mectings, had been 
successfully accomplished. He looked upon the amalgamation as of good 
augury, not only for the future of the company and its affiliated under- 
takings, but also for the travelling public of London gencrally. 
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NEW COMPANIES, MORTGAGES AND CHARGES. 


NEW COMPANIES, 
ELECTRIC SPELLER (LTD.) (120148.)—R ^g. Feb. 23. capital $6.000 in 


£1 shares, to carry on the business of manufacturers of automatic and 
other apparatus for displaying advertisements or other information, &c.. 
and to adopt an agreement with Н. Tas and A. Cohen. Private company. 
First directors ars: H. Tas and A. Cohen. Reg. office: 5, Robert-street, 
Adelphi, W. С. 

IMESON, FINCH & СО.) (1912) (LTD. (120,457.)—Reg. Feb. 25, capital 
£5,000 in £1 shares, to takeover the business of electrical, mechanical, 
tramway and general engincers lately carried on by Imeson, Finch & 
Co. (Ltd.) at Stockton-on-Tees. Private company. First directors 
are J. W. Brown and C. A. Brentnall. 

М. R. W. SYND. (LTD.) (125,365) — Кер. Feb. 20, capital 52,600 in 
£1 shares, to carry on the business of manufacturers ot and dealers 
in oil combustion, gas and electrical motors, dynamos, cycles, &c. 
Private company. Reg. office: £6, Cannon-street, Е.С. 

TITAN LIFT CO. (LTD.) (120,405.)— Reg. Feb. 21, capital £2,000 in 
£1 shares, to carry on the business of manufacturers of lifta, hoisting 
appliances and electric machines, electrical engineers and contractors, 
and to acquire the business of the Titan Lift & Electric Co. in London, 
and to adopt agreements with the Titan Co. (Copenhagen) and with 
В. Selby, Private company. К. Selby is sole managing director. 
Reg. ottice: 18, Red Lion-street, Holborn, W.C. 


STATUTORY RETURNS. 


ALLIANCE ELECTRICAL STORES (LTD.)—According to return to Jan. 
13 capital is £25,000 in 47,500 preferred ordinary shares of 10a. each 
and 1,250 deferred ordinary shares of £1 each. All shares taken up. 
103. per share called up on 7 preferred ordinary. £3. 10s. paid. 
£24,996. 103. considered аз paid on 47,493 preferred ordinary and 
1,250 deferred ordinary. Mortgages and charges: nil. 

BLACKPOOL & GARSTANG ELECTRIC LIGHT RAILWAY CO. (LTD.)— 
Return to Dec. 29 gives capital as £10,090 in £5 shares. 361 shares 
taken up. £4 per share called up. £1,707 paid, including £323 
received on application for further shares not allotted, leaving £60 in 
arrears. Mortgages and charges, nil. 

BLACKPOOL, ST. ANNES & LYTHAM TRAMWAYS CO. (LTD )—The 
capital in return to Dec. 25, 1911, is £125,000 in 50,000 preference 
shares of 18s. each and 99,900 ordinary and 100 management shares 
of 16s, each. All shares taken up. £72,000 paid in cash. £53,090 con- 
sidered аз paid on 65,000 shares. Mortgages and charges: £165,000. 

BULLERS (LTD.)— According to return to Dee. 7 capital is £400,000 ie 
£10 shires (20.000 preferred). 15.000 ordinary and 15,000 proferenc- 
shares taken пр. £10 per share called up on 7 ordinary and 15.000 pre. 
ference. £150,070 paid. £140,930 considered as paid on 14,993 ordina ry 
Mortgages and charges, nil. 

CAPE ELECTRIC TRAMWAYS (LTD.) — Return to Nov. 15 gives capital 
аң £000,000 in £I shares 491.222 shires taken up. £91.222 paid. 
£400,000 considered as paid. Mortgages and charges, £484,500. 

CHILIAN CONSTRUCTION CO. (LTD.)—Return to Jan. 13 gives capital 
£500,000 in £1 shares. 2 shares taken up. £2 paid. Mortgages and 
charges, nil. 

CITY OP ELY ELECTRIC LIGHT & POWER CO. (LTD.)— l'ho capital in 
return to Jan. 12 is £5,000 in £1 shares. 3.003 shares taken up. 28. por 
share called пр. £300. 6s. pud. Mortgages and charges, nil. 

CONCORDIA ELECTRIC WIRE CO. (LTD.)—In return to Nov. 9 capital 
is £2,0 in £1 shires. All shares taken пр. £1 per share called up on 
73. and 104. рог share on 1.993.  £1.003. 103. paid. Mortgages and 
eharees, nil. 

COSTA RICA ELECTRIC LIGHT & TRACTION CO. (LTD.)—In return to 
Jan. 3 capital is £130,000 in £1 shares. All shares taken up. £7 paid. 
£129,995 considered as paid. Mortgages and charges: £271,050. 

DOUGLAS SOUTHERN ELECTRIC TRAMWAYS (LTD.)—In return to 
Dec. 21, 1911, capital is £50,000 in 30,009 preference and 29,000 ordi- 
пагу shares of £1 each. 25,973 preference and 15,472 ordinary shares 
taken up. £l per share called up on 12,566 preference and 5,804 ordi- 
nary. £18,370 paid on 12,565 preference and 5,804 ordinary. £25,075 
considered as paid on 13,407 preference and 9,668 ordinary. Mort. 
gages and charges: nil. 

LIVERPOOL ELECTRIC CABLE CO. (LTD.)—Return to Jan. 4 gives 
capital as £10,000 in £1 shares. All shares taken пр. £7,833 paid. 
£2,167 considered as paid. Mortgages and charges : nil. 

OZONAIR (LTD.'—In return to Jan. 1 capital is £22,000 in 10,000 
preference, 4,900 ordinary and 5,000 “ В” and 100 founders’ shares of 
£leach. 5,0200 preference, 4,900 ordinary, 5,000 ** B" and 100 founders’ 
shares taken up. £14,900 paid on the preference, ordinary and “ B," 
£100 considered as paid on the founders’. Mortgages and charges: 
nil. (Original capital £5,000 in 4,900 ordinary and 100 founders' 
shares of £1 each. Increased to £10,000 in April, 1909, and to present 
amount in April, 1911.) 

SPAGNOLETTI (LTD.) —According to return to Jan. 13 capital is 
£20,000 in £1 shares. 12,352 shares taken up. £2,707 paid. £9615 
considered ав paid. Mortgages and charges: £12,500. 

SUPPLIERS’ CONSTRUCTION CO. (LTD ) —In return to Jan. 2 capital 
is £359,000 in £5 shares All shares taken up. £359,000 paid. Mort- 
gauges and charges: nil, 
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` MORTGAGES AND CHARGES. 

METALITE (LTD.)—A debenture, dated Feb. 15, 1912, to secure 
£2,713. 4s., charged on company’s undertaking апа property, present 
and future, including uncalled capital. Holder: W. P. Oulton. 

ELECTROMOBILE CO. (LTD.)—Issue on Feb. 15, 1912, of £152. 15s. 
debentures, part of a series of which particulars have already been filed. 


CITY NOTES. - e 
— 

MEMORANDA (Feb. 22\.—Bank rate 3} per cent. (since Feb. 8, 1912), 
Price of silver, 2714. per oz. Consols 78; —18; for money ; 78$ —794 for 
account. Consols Pay Day, March 1; Stock and Shares Continuation 
Days, March 12 and 26; Ticket Days, March 13 and 27; Pay Days 
March 14 and 28; Mining Shares Carry Over Days, March 11 and 25. 

Prices ог МЕТА! (Lordon).—Copper, 64%; three months, 654. 
Lead, English, 16—16}; Foreign, 15}—15j. Spelter, cash, 26:; 
three months, 26}. Tin, English, 193—200; Foreign, cash, 194; 
three months, 190.  Zron, Cleveland, cash, 49/7; three months, 50/4, 


BRITISH Г. M. ERICSSON MFG. CO.(LTD.)— During the week this com- 
pany invited applications for an issue of 99,990 cumulative 6 per cent. 
preference shares of £1 each, at par. 

COMPANY STRUCK OFF THE REGISTER, &c.—The British Electrical 
Co. (Ltd.) was struck off the Registerof Joint Stock Companies on Feb. 23. 

The following will be struck off the register of the Joint Stock Com- 
panies unless cause is shown to the contrary before Мау 27 :— 

Electric Timber Seasoning & Preservation Co.. Johnstone, Benjamin & 
Co., London & Provincial Electric Construction Co., McPhail & Simpsons’ 
Dry Steim Patents Co. 

COUNTY OF DURHAM ELECTRICAL POWER DISTRIBUTION CO. (LTD.)— 
The directors have decided. subject to audit. to recommend a dividend of 
5 percent. for the year 1911 on the preference shares. 

COUNTY OP LONDON ELECTRIC SUPPLY CO. (LTD.)— А final dividend 
at the rate of 8 per cent. per annum (less tax) for the half-year ended 
Dec. 31, making 6 per cent. for the year. Tho sum of £25,000 has been 
placed to reserve for depreciation, against £20,000 last year, Tho diyi- 
dend for 1910 was 5 per cent. The transfer books and register of 
members will be closed from 1st to 11th inst. inclusive, preparatory to 
payment of final dividend for half-year ended Dec. 31, 1911. 


У. T. HENLEY'8 TELEGRAPH WORKS CO. (LTD.)—Subject to audit, the 
directors have decided to recommend a dividend on the ordinary 
thares at the rate of 15 per cent. (tax free), including interim dividend 
of 5 per ceat. paid Sept. 1 last. 

MIDLAND ELECTRIC CORPN. FOR DISTRIBUTION (LTD.)—This Com- 
pany has issued the following circular to its customers :—* In view 
of the threatened strike in the coal trade we think it well ta advise our 
customers as to the steps taken to safeguard a continuous supply. The 
fuel stored is sufficient to cover the company's normal requirements for 
at least four weeks. In any event our customers may rely upon at least 
ten days! notice should it be unfortunately necessary to curtail supply." 

MIRRLEES-WATSON CO. (LTD.)—The directors recommend payment of 
dividend of 10 per cent. for the past vear, together with bonus of 5 per cent. 

NEWCASTLE.UPON-TYNE ELECTRIC SUPPLY CO. (LTD.) —The directors 
have declared a dividend of 44 per cent. for the vear to Dec. 31. (on 
account of which an interim dividend of 2 per cent. was paid in July last) 
on the ordinary shares, 

NORTHALLERTON ELECTRIC LIGHT & POWER CO. (LTD.)—The net 
profit for the past year was £318, which has been place: to гев эгуе. 

MACKAY COMPANIES.—The regular quarterly dividends of 1 per 
cent. on the preferred and 1} per cent. on the common shares in the 
Mackay Companies will be paid on April 1. The transfer books will 
not be closed. 

ВАО PAULO TRAMWAY, LIGHT & POWER C).—A quarierly divi lend of 
24 per cent. has been declared on the common stock. 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed March 6 a special settling day in and granted a quotation toa 
further issue of 10.000 £] fully paid 7 per cent. cumulative participating 
preference shares of Marconis Wireless Telegraph Co. (Ltd.), and have 
appointed March 7 a special settling day in and granted a quotation te a 
further issue of 12.969 £1 fully paid participating preference shares of the 
same company. The Committee have also appointed March 1 a special 
settling day т serip, fully and partly paid. for $3,000,900 prior lien 5 per 
cent. gold bonds of the Puchla Tramway. Light & Power Co., and have 
ordered £1.000,000 5 per cent. 2nd mortgage 50-vcar bonds (in lieu of 
gerip) of the Meczean Light & Power Co. ( Ltd.) to be quoted. 'l'heCommi- 
ее have been asked to appoint a special settling day in and grant а quo- 
tation to 5 percent. Ist mortgage gold bonds of the Cra de Flectricidad de 
la Provincia de Buenos Aires (Ltd.). to appoint a special settling day in 
1-000,000 $5 shares of the Marconi Wireless Teleqra ph Co. of Canada (Ltd.) 
and to grant a quotation to a further issue of £200,000 5 per cent. Ist 
mortgage debenture stock of the Monterey Railway Light & Power Co. 

UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON (LTD.)—A 
petition to sanction the alteration of the articles of association 80 ав to 
authorise the company to carry on business as proprietors of omnibuses, 
cabs, &c., will be heard by Mr. Justice Warrington on March 9. 

URBAN ELECTRIC SUPPLY CO. (LTD. & REDUCED).—4A petition for 
confirming a resolution reducing the capital of the company from £800,000 
to £640,000 will be heard by Mr. Justice Neville on March 13. 
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de Week Inc. or Dec. гараас = | 4 | t est, 
LINE, ended. (а) No. of Amount, 128. or Dec. Electricity Supply 'E в. д. | Se , x 
weeks.| | 74а) Elec. Su» Ord.....| 8}—9} |6 O O0 | Mar, 
dcc c LL icq КЭ P! M —— 10, 5/0 | Bournemouth & Poole Elec. Зи» 81—9 5001! Feb, Aug m ә 
! Чый Cos Feb | ү Sass | 10 AINE Cont. Can Prof OM НЭ |20 O | Ре Аш а 
| Aberdeen Сараш sis in 389 e 49 Do. Р por Cent. Deb. Stock (red.) ......| 100 —102 1 14 ^ | jun. duly vs 
udi | ЕЕС Е SE 
" - вовевове Г , ' 3/6 Д r nt, ег. ........ ELO AP .: 2 , Dec 
croce Te ig S| $4 | Cental roten ови ао Б June, Bee 18) 3i 
Barnsley áo» i24] 5 2/6 | Charing Cross (W, End & City) El. Sup. Co. 4-4 [5 4 0i Feb Аш | c] c 
! > . re "rx es (а ee oe 
РА Wane Lik и о 193 —% |44 6 Ја, July || 7: 
Быт Corporation ..| „ 94.798 || ЗЕ 144% | Do. 4j per Cent. e е): 6..1 38—46 |516 0 | Jan, July EP 
Birmingham & Mid'and....| ” 261 | 2/3 | Ро City Undertaking 4}% Cum. Pref... 4-4 | 51 0 ^ $ 
Blackpool 8 Fleetwood p ^. 4164 5 б, “Bo. a per Gent’ Dabs Stock (red 12 93 —101 | 4 i0 6! June, Dec) +. | »» 
ee z П | О. ж . . э ә э е pre UN "c ee 
Bois сырай. сз à 6269 | SE | 4j. Chiswick Elec. Supp. Corp. 1st Mort Db. i| ТО Fe Aue | pi | 13% 
кы ee L95? | 101 6/0 | City of London Electric Lighting Ord... .- 2/513! [416 9| Jam Jul | 28] -. 
Bournenoith Corporation. | Feb 751 y 10, 60! Do. Sper Cont Deb Stock (еб) 007 17 —12114 4 0 June, De | $: | ;; 
Bradford Corporation б 2,670 | St Bo | Bo. Sper Cent, 2nd Deb. Stock (red.)..| 100 —103 4 8 6 Pr AME M 
Brighton Corporation. . .... " ‚301 || St 4%, Do. 4} per Cent. 2nd Deb. MortDb.St, 87 —89 | 514 6 Ja» Juv | 34. gi 
ШО Trams & Carrlage | 2 4,301 И Sr i S97 | С. of Durham El. P.D. 5% lat Mort.Do. St. 94-10} 419 0| Feb, Aug | $ i 
Bristol Co ration een $$ 2,274 10 4/0 County of London Elec. upply Ord. .... i 16—11 560 Mar, Sept Па ee 
Burnley © шй о ё 726 үн | 6/0 А 6 рег Cent. Cum. Pref. ec^»octot0*9 Й 107 10 4 3 3 ]ап, Ju y 103 во 
Bury Corporation ПП] | Т 19989 E EG Gent: Dob, воск беду... 07—004 З З Е Е 
=» Riv, 44% О. n ео. о TIPP во. о = иле July a ee 
Calcutta Tramways Co. ооо A 65 р E Ed d M Elec Cor e. Ота eve acest ee » du эё 
«ег ...... , 5 2 mundson з ы р eo ay, Nov. 
Cari Corporation, 71117 ЗИ | Бе Met iw nead. 08 s Уо Br ү i 
Central London Railway ..|  ,, 623 | sti qe Folkestone Electricity Supply Со. Ord. .. 4—5 Е 2 6 | Mar, Sept vro] ire 
City & South stor S D Я 2378 || 5 26| Do. 5 рег Cent. Cum. Pref. ..... re d 1 415 31 Feb Ав | @| + 
Cork Electric +оо оо » 5,311 | St. ‚4% i Do. 4 Ist Deb. Stock (red.) pe tere 6}—7 6 6 0 April, Oct oe e 
Croydon PR E EE 445 5..4/0 | Hove Electric entung Mrd: eo ene 506 - e| 
Devonport & Dist. eel, г» 1549 | sc 44% | Isle of Wight Е. Г. & Р. Co. Ord cel] A |8 8 6 | Feb, Aug | t| + 
Dover Corpora Railway || i: 2, 5, 4/0 | Kensington & Knightsbridge Ord. ...... 5—8 |514 0; Jan July | **| + 
Dublin United. ee ее 
и бэс. , 49 ў per Cent. : PERETE 
Dudley-Stourbridge ...... n 723 2. 4% Kensington & Kngtbg. Co. & ОЕШ 95-98 |4 3 0 | April, Oct 
Dundee Corporation ...... P 3,385 | Со. (Joint Station) 4% Deb. ee (r c 80 —84 1510 O Jan, July 
East Ham Council ........ » 1, 016 St. | 44% | Kent Elec. Power Co. Irred. Deb. Stock .. [155 390 1+ ar, Sept 
Exeter ub с ” 114 3 1/2; London Elec. Supply Ord. .............. 4—5 650 | Mar, Sept 
Gateshead & es, on ae 26,056 5 3/0 | Do. 6 per Cent. Pref, BE — |4 8 6 Jaw July 
ом Corpora lon ssn „ 24 s Л ИЛҮҮ лы К hue o ode I 
Glossop Тгатз............ " 2 Өе 5 2/0 | Metropolitan Electric үр 4 а. Б 1° 6 | fan, July 
Gloucester ШЕ, ез т. 145- 5! 2/3 р 4] per Cent. TU ELE istMort..| 99 —104|4 8 9 June, Dec 
Gravesend--Nort LAUR ae 217 l| st) 43% | Do. 44 per Cent. Deb. Deb. Stock red)! 84 87 1420 | Jan, July 
Great Northern & City Rly..|  ,, ic 557 | St. | 31%. Do. 34 per Cent. Mort. s» MortDeb| 96 —98 | 412 9 ^ 
Greenock & Port Glasgow..|  ,, 20 7,503 | 44% | Midland Elec.Corp.forP.D.4$ Ist a St | 87—99 '5 1 9| A: 
Halifax Corporation ......|  ,, ie 143 || sti; 4495 | Newcastle & District E. L. 44 HE 
Hartlepool Tramways., .... "93 | вуз Е ТТИ 
Hosius a о БЫ Ө | 923 Sper Cent. nonum. Pref sois] 4—4 |517 @ Feb: Аш 
Hong Kong .............. " 24 7,833 5 2/6 Do. 5 рег Cent. non-Cum. Deb. 944—964 | 4 14 3 | Jan, July 
Huddersfield Corpn. ...... WE 7,917 | 100 41%| Do. 4} per Cent. Ist Мо 6 о з 
jr e ЖОШ 147 || 100 5j» , North Metro. Elec LE EP Ord rei] ЭРТА 6 | Feb, Aug 
Ilford District СОП И do» 51 | ! % MO nampen п ес. Li. е Ое 14,,—15 14 6 0 | Feb, Aug 
е БУ. med. e duel dum E —101|319 0 June, Dec 
217088 VOI VOI AMOLI secese.’ эр - 7 р : 7/0. dio ae 0 озо» ов оэ ө ө к: 5 od 
Isle of Thanet Со. +... „ 2 6 | "lo 6/0 | Notting Hill E L. Go. tè Non.ComjPref. үне Pere sep 
т TE o pne " be ! 228 | 5 3/0 аео ОЕ; SAVONS, aca i UA 
eig ey rpora lon eet nn » 49 о. о CD. STOCK а... ноне eee 6 1 . Бе 1 ug 
Kidderminster & District ..| ,, 16 465 | se 5/0 \tSt. James Мыке О казны: a 5 0 0 Feb, Aug 
quee edito d MENO 5 35 pe 3l per Ce t Deb. Stock (red.) ....| 85 —87 |4 1 6) Jan, July 
Kirkcaldy Corporation .... Pes 531 St. 34% | Do. 3} per Cent. Hs бир. Ord... 11—1£ Ep Feb, .... 
Lanarkshire Trams Co. .... „ 2 68 5! 2/9 |fSmithfield Market Electric T ne 2—3} 613 6l April... 
Lancashire United ........ » 2l 62 | 4/0 | South London Electric Supply, уге n ETE IS E ` 
*Leamington .............. » 16 23,640 f St | 5% | Do. 5% Ist Mort. Sk Power 7% lat Prei ШИ |612 0 | Feb, Aug 
Leeds Corporation ........ » 24 T | 10/81! South Metro, Elec. Lt o UE А-н 617 0. Feb, Aug 
Leicester Corporation...... м 21 2052 | 10:7; | Do. 6 рег Cent. 2nd Fre каны: 931001511 3 | April, Oct 
Leith Corporation ........ „ 24 289 | St. | 41% | Do. 44 Ist Deb. зоо e pos E a April, Oct 
Lincoln Corporation ...... » 24 [4,976 5 1/3! Urban Electric SUPE y Pref d Me QUU 2} а 8 14 0 | April, Oct 
п d ПВ о Е 
у Ж » £c ) . А 15 7 3 А А 
Llandudno&Colwyn Вау Ку. , 23 99.644 | э 0 6 | Waste Heat & Cas Elec. € Gen. Stations .. ТЕЕ, ESTEE | Mar, Sept 
London County Courcil....' pn 14 6,345 | 5 5/0 Westminster Elec. Sup. д ЕЕ 48—54 |4 $0 Jan, July 
London Elec. Ry. Со....... on 5 | | n | 5 2/3 ко. № R. талу an d Tramways. 
London United............ " есше һа! : = ‚. April .... 
Mages uuu A S | fel Da. e per ent Cum et в б, Jap 
Rae a de ned 15 ПД! Бо. ab Ist Mort. Deb. Stock тей. аб 85 |89 0 | Abr, Oct 
А Mersey Railway .......... Ho 6 St. | 4495 | Do. 4} Ist Mort. De Fh let ЫЛ 92 9] 11170 Jan, July 
МЕГЕ iia cass es TEN Wm X. 5.598 | St. 14162 | B'ham & Midland Trams 4$ ОЕ 56 1613 4! Feb, Aug 
Metropolitan Dist. Railway. ,, T 4,939 10! 4% |tBristol Tramways & Carriage Ord. ...... 0-7% 15 6 9 я 
Ve:ropolitan Elec. ir ” 16 | n 10i 4% Do. Cum. и 109 —102 3 13 3 Feb, Aug 
iddleton eet rrt ttr | » | | 1,64 St. 495 Do. 4 per Cent. е me ee 6 d N Cum 131—15] id June, Dec 
Nelson Corporation........ » 24 15,120 St. | .. | BritishElectricTraction6°% Pf.Ord. Non - "8 10 is i 
pee ume du) т о. Ты 
емрог ОП err" » < р r Cent. В s c299920€6€09» i 
GRIP LR Corporation., »„ T. Es | E y Do 7 per ae nn ш М ка. 36 2 510 | April, Oct 
Oldham Corporation) и 28 GN бри Стара зыку 89) Ви 8) Man Nov 
ect: £n ,) A w s, ы EET : u 
Perth (М.В.) Corporation » 21 a | о !tCentral London Ordinary Stock ........ | ч ei | 1 15 0 | Feb, AE 
мы мы Elec. Ттатз.. ,. ic St 4% | Ње. о юн 0 D 
Portsmouth Corporation!) 21 St Ой Во Deferred Stock СПИ So оте 
otteries ...... JUS doe ad ice боо» о 0-49; Ро. 4ргзггСзпї{. D2bs...... ПЕ E April, Oct 
Preston Corporation ...... T 2 | iu E. | City of Birmingham tum оша. rer о 2 : ^ БИ, Осї 
Rotherham Corporation... © » 2 8 100, 4% ! Do. 4per Cent. Ist Mor Co nt 4-35 |4 7 0 Feb, Aug 
lara E "o2 St. | 13% | City & South sat Perp. Pref (1891) 2:1: 107—109 | 4 12. € | Feb, Aus 
SO tee, "2 | $15,750 Kar oppo. оре авав еви. 102 —101 | 4 17 O | Feb, Aug 
Шы л DEM ЖО St. 5% | Do. Nee е 10! —103 4 18 O | Feb, Aug 
Мева Corporation i02 2 2 |o cu 19! —105 418 O| Feb, Aus 
ingapore Trams .......... » 24; $11,659 8 SE 452 | "Do. 4 per Cent. Perpetual ars T rete 5 6 6 | Feb, Aug 
south Metropolitan........ „ 16 10| 6/0 ;tDublin United Trams, 6 per сая ГӨШ. os B 740 | 
con Ес. аеннан » 29 10} 5/0 Саше & а к On "v | E ed Feb, ur 
Uthampton ............ ” А Gt. Northern é , А . . /Q)- да n Mar, ep 
uthend Corporation , " i 9 7} og Z ray е Trams, 6% C.P. 7—8 [519 0 April, Oct 
Ц рог Tamways белее у 20. wh э ә э ө ө ө э е о е вооофосо T7098 ad ar, sp 
Stalyb'dge,Hythe,&c.,JtBd.; ,, 33 “To ч % imperial E oe „ажа, 10 Ма г, Sept 
toc port * эд э ә ө у» «5992 Д4 га Оо. рег en б о эте еее о ее ә ө о ets EE 6 9 an, u y 
Sunderland Corporation... | » 25 S 4195 jd 4] per Cent. Debs. A UE E 2 4 i 15 0 аг, Sept 
Sunderland District........ „ 2 H 7 £5 | 2/6 | 1. of Thanet E. T. Е Et t doen us ca) 5 3.6 Jan, July 
pidge comin = “fo аа Tramways а 0 00, | 313 0| Peb Aug 
windon Corporation ...... narks йы pede Sin bl = n, 
aunton .. i ИО » 16 і а 5 Lancs Utd. Trams 5% por pen Deb. Stk. E I5 | 120 iW 
үш and District |, 16 8 St. | 4% | London rier t% ев ате n 
ynesi 2 ram о ote ® е э о ө ө ?э 4 M м А ге e Фо еә # ө ө е е ә ав өө фовоши E 3 —1$ ee an, 
allasey Corporation...... „ 24 T Br .. | London United Trams, Si bratty ыа MEC jm {|5 4 0/ Jan, July 
ү г. ewe „ 23 47 St. | 4% ро. 4p per conte a о у ЖЕУ eb, Aug 
aTrington rporation.... ” Si ersoy on. . Od а 7—3 oe 
UE Ham Corvoration ....| ,, T 2,596 u xc 0/6 ее Е Tramways рч: НЯ is d ic 
уб] Оп GzEcr-Mare иы ELE ae 7 I. dl... Do. ВЕ о 32—33 |519 0 | Feb, ] 8 
olverhampton Co. (ПП. i б 1|0%| Do. Sper Deb. Stock. .........| 93 —1011 4 i0 0 
Wolverhampton Corpn.....| ” 22 j | St. Do. 4$ per Cent. Stock ............] 1004—1021 4 18 6 
"Worcester ***060*60090582«4€9295 9» le 7 i St. Do. Spe ca Codd oo. 501—501 | 3 19 0 
техһат................ s 8 St. 96 redemption, at 
Yorkshire W.R. Trams ....| „ 25| 1,267 | made for ag interest or 
Yorkshire Woollen District.| „ 16! 1/026 l { Eo dividend, [sii t The Léndon Steck Exchange Committee have declined : P quote these, » 
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ELECTRICAL CO THM AUROTBICTA S MARCH 1, MIS 
a MPANIES’ S 
А, 
x Div- -Prios °R HAR TP 
ү CERN К Wed, [ RAE. T Divi Divipgnp ‚ | BUSINESS 4 { “Lastr, E LIS'T. Continued. 

т ——-- ыы ү EEK TO pi Ge 
| Fen. 35: SUIEDDEDS, DUM Fes, 28. | ^ Dri. NAME. нса. | “Rate | Divipenp | BUSINESS 
Electric ма | ее ee .. (РЕК CENT, Week 

St. 21% tM and T C | | High. Low4  ; у стае fe he ee SS Feb. 28. ‘YIELDED. в, OR In 
St. 34% ее Rly. Surplus Lands Stocks VA шг: Е 5 d бед. ем | ius Ее E 
St 34° D ЗЬ. per Cent. Preference ... | 85 70 14 7 0 Feb Aug 653 58 | Teleph | High- Lo 
St Bi ape. стен Preference. .-. 85—87 4 1 6 Feb Augi Bb oo 100 2$ "Amer. Telephn. t releen. Cap. St. TOU P үш. est. | est. 

t. 40° ° > ^ nvertabl P „ооо 5 | = eo, Es oe m E ы E 2 1 ee i ee | 

St. Зір г. 3i CE Bebenture Stack M A = vy o Feb, AUS 224 Pd. 45 ‘ne Wet Cons Bonds 1996 оет. Ваз. с! 4 4 E Jan. Jur | - rg 
E nt" A"D E -76 : | "B. | М 5 1936 .......... 151 ` j | ж» 
5 T Metropolitan District Railway Ord. 1. A EAEAN 312 9 a jus | : Bs 5 3/0 Anrlo Portus se Tel. 5% Ist Mt. Db. Stk. 102 —1]04. 1 17 3 Mar, Sep - Ah. 
St 34%; Do. о Etc RIDE И, 8) —9i | 500 гер, АЕ 201 23 | hs moat Me Telephone Ord. .......... er 5 3 3 К TE 
‘до’ „Und, Elec. Rlys. Co. of Lend И ЖАНЕ, | Gor 9. 5 рег Cent. Pref. ...... оо си. 59 OV. e = o h 
Е 3% | ро. 3 ter Cont Consolid. PU bd 2 —78 |411 0 Feb, Aug; 7% ZIR 6o? к соса. Stock Ma ЕЕ 97} —102} 5 18 0 ree | А 1004 109 
Sr 49 | “Do. ы с М Rent-charge. 100 =» З 12 : nr July ' 76 75 lc 6/0 Do. 6 per lud Cum qe о E i16 9 Feb, hic 125]. $24 
St. 6% | Do брег ock 4 per Сеп{......... 88 —90 | 4 an, July . 6/01 Do. perCent Оли мүн dm 6 4 9 Feb, Aug | Я 
St 4%: Do PET Cent. Perp. Deb. Stock .... 144 — 10 0 Mar, Sep, ®© |: 5 2/6 | Do. SperC nd Рге!............. 91—10 6 4 9 Feb, Aug. ps 
Joc . 4 рег Cent. 116 429 as я per Cent. non-Cum. 3rd P D sop ‚ Aug T 
1 4:4. Potteries ЕС Bu s ange 96 —93 |4 2 6 ns July GH 14% i б New York Telephone Co. 30 уг. B. | Cees H 14 3 Feb, Aug! 95 iz 
| 0/6 +00. 5perCent.C п Ог4...... "n 15—11 400 А r July . 28 i fs Oriental oga ev aen li 7 0 sa 123] 103} 
St. 44% | Do, 4j per Cent. Deb. со | H-H [Fab e Ro'Am [lE т E MM Mm ee АР О TN 
ТЫ S Met. Blec, Trams & Lte. 6% бт. Pref $3 45 6 May, Nov noon dr pues RBS i е 410 6 Ji, July б 
y 0 рет t.D z ' a 70°! Unit t 99 .— ' hd». T 
En 5% Sunderland Dist о, , IstMtDb. . ae > í 3. Jan, July Же z E 2/6 "ba. S per Cant Cum P 0 190,000. .. nn | 5 ү 9 Шу n | 7% ^u 
., , Under ms :. о; um. Pref. ........ = .. 

ae s Do. Мо, кке ыз Shares ca rava 23—21) p О, Jan, July 3% р . 4% Do. 4j Deb. St. Red. in re aoe ite 1 E 6 nus ы E | 

ee! о 6°, їп. bds with eoup 8 "TP 9 EM 1 19 0 oe ! 10) PA | E : vix 4 n, uly oe ac 

Жү Yorkshire О Mu ILLA Juni Dec | 78 го 5 3/0 Elec Financial Investments. | | 

+ per nt С а. ap ee 2 E * en. inv t o. . | 
я 9: Понт И Е $0 Do Telegraph & meet See Cor Piele. еро ево кек | 
ооо essor „ә e 0 . и es 5/0 о. рег С t. охото о вое > = | - op,DcM Н 
зь 5. есте Manu ны е | AG ! Jaw ушу б ++ [ 10 9% Submarine Cables Trust (Cert) eni РИТ еми ur 
122 Aron El bis —99 4 | ! Е | | pril Oct; .., e 
1 07}. Do ein Bre ee Yt 84 9 ДЫ 0 . Colonial and Foreign Electric Py | 
1 ont peng, Wilcox Ord. ее t l " 4 A Oct ey 6 29 | А нез, Tramways, &c | | 
RE. ADS: Ere. cope: A il, 6» ‚ &nglo- 
P sA Ваз zr Cables Ord... ы : yi ^ | ду n .. Ж; ү, а Bho Cam ang ров. меу: 2T E | Е 7 0 April, Oct | 57 5% 
0 рег "i ef Ао = | | A | D О. 49. D ооо ооо е е г &— 11 о р : , =! 
= ue dd t De s Deb. (red.).. | M mM : 6 А Jar m id К | 4% n 47, Deb. Stock SSO RON erue rm 1 : 0 Jus ‘Dee | 941 э 
Й OF e ач «eren nn А Н * : о Dee FE ee pe gE ... ‚8 — . | Е 
ER рае a Houst n 40% Ist Mt.Db. О “2h 1005: $%, Auckland рат HSE EAS 6 ТЕ 
100 вё EE E 10 per Cent. Pref.. e d | 4 14 3 Mar, S pt v is d propane Electric Trams ее od. ео 4 17 ТА и 104 
St. 4% Оо. 4 т oar Lien Dbs. (red.) | Pu —105 S n Feb, Aug | Is exe of К 5 per Cent. Cum. Pref . NE | 6 ау ... | el 8} 
бш per Cent. M 516 0 Ир à . 4495 Do, 41 TP 44—5 419 
St. 5", Brush Elec. Eng. EE | 63 —66 640 Jan, ] | ы 64 Pet 8^," British lus Cent. Db. Prov. Eu 100 —103 ' 4 16 9 a My 106 
d. HE, Do. 4ie Perp.ist Deb. Stk... ЗЫ mr E [RAE d ww ud n 195 —149 5:6 0 Mar, Sept 1334 137 
% Do. eere pas 1 | 2 ME o?! el Serre ee —120 5 » ә? j d 
а ЕЕ ЕЕ WTI Pd P Us Uü ia 
' 2/6 | Do. E per Cent Gim. Prokee: iss ‚ 9—9 800 DL ABC MES 4^ D ent. Ist Mort. Debs..... 100 —103 4 1 Oct 
St 4195! Do, 4} um. p ig baute ied ‚б § —5} Jan, July ED 1,9 о. Vancouver Power Debs. i | 8 9 April, Oct .. 
/ per Cent. 1st Mort. Deb d. ‚4 17 6 Jan ] ] or A 4} о Оо. 4}°, Р esos 192 —104 47 6 J | 
1 2/6 Castner-Kellne Alk s. (red.) 981 —1091 410 6 ‚ July : UT 5» +B erp. Con. Deb. St. .... 194 —105 ал, July .. 
St 40955 Do. 4i r Alkali Со............. E3032 : Nov, May ' ‚Ыз ens Ayres Lacroze Trams Ist Mt. Db. = 410 > 105 1024 
per Cent. e s 12—930 512 3 | A 3 ' ó% В 3 Ay st Mt. Db. 97) —9? : s 
DIM e к EE E WAP e EM ee 
E : nsolidated Elect Co a heretics 44 4 as 7 56 à = C X 2/6 Cal е N A етее е е ателе ае PTT 92 —96 6 | ^ 
VE етае EE ИА РЫ Vetter te ter Пт che d єй MEN OH p 
) Do. d wens ES 6 "a e | 204497 АЕ : РНР à—ti an Ta aT 
NUM Бо. 6 per Cent nce ани iei 74 | i D bu e bn ba E oiu Deu к» (red.) ...... | 1010 ‘ E 0 | ja: Ju | :00! Bs 
TS рек ir & Co О кы е uu) micis Be Oe ui E 15 "Do of Buenos Ayres Trams Co.(1904)8h.| 5 4 72 pow БЕ 
i err o MEN о e : T MN Bt. / о. 4 | : — 7 5 
Son ит БЕРЕТ а Ap Am qub pg Jape i 
Qo Do рег Cent. Deb. St saly | | Sp Pa c v т. & Lte, 5% Ist Mt. Db... .. = 5 ' И: 
AM л United (^ EE 9$ — 101 | ОТЕ о | dico ou MEG 
vxor Rs Palin ec ases eut ose = .. re, ғ of оу | Hong Kone Trams. Co. 5 per Cent. Ist —103 ' 4 18 
St 4% | Do. 4perCent. Mort. Deb. Stock E EN E ons Dong Tamar Co: р Per Coneis 6 Feb, Aug , 102}, 101 
2 эое Do. 5 рег Cent. 2nd Deb. Stock .... 1 cf 30 June, Dec | E s Kalgoorlie Elec Tame о. 81 —85 6 0 6! juns, Dec 
217 Ребе Construction Osaera es ras 7 —8 6 7 0 Mar, Sept c ·· | 5% Do. 5 рег Cent. " A” ЦООГ =. | T = Tief 
52 u Do. 7 рег Cent. Cum. Е На 514 3 Jan duly) * -[ 357 Ро. 6perCent. "В" Dit Stock 111.) 97-94 05 8 0 Jan, July | a 
10 5/9 | Е. ioe can Debs... 7] =. = б о July .... c7 07 un Грод Elec. Trams. Ord е n = b. 0 0 Jan, July : 
Б ectric | E: ^. » Ord... rene FM E 
^ 49% | Do. 4perCent. Ist Mort. а | Е —9 580 jane ye 9i 5% Ээ. ш е ША а Le 14 16 0 Jan July | Е Б! 
Е 2 | ECOL Worxs Ord. кени 08, Ы A | Ма, Sept ot 20 M Elec. Trams. S^ Or c mm dm 5 5 6 а July Na zs 
: / | о рег ent. Pref. а.а... б Feb, A | "+ б зо t anaos T о’ E 5 5 5 | | | в) 
St. 41?6 Do. 4\ рег Cent, Ist Mort. Deb. Stock... 5 —-5ł 4 8 O Feb, AE | SN ue Ё:: 507 fManila кр ra Co, 8% o Оебз....... 92 —95 5 7 о | "y ur 94| е 
5 E а n c Per.. &c., Works ...- SIS RS | д Mar, Sept 1251 1931 100 $1} Mexico Trams. Co. Com nd Bu ici S 0 0 Feb, Aug 1001 ie 
э dá Ps, ats 0, , Е .ыЫ.++, ә, «я ә» о оо э ж ] — 1 ! =e 
о IL ОР кае iM Pe cub Ио co 8 d 

. " DoD RR pd. Сүр : — Qc ры = Ы > ` d3. ... f e | 

1, я ОЕ е с a ө 781—831 i P E 78) 23 MER Ms (192 Ry. Sterling 4} per Cent. 100 —102 ' 5 18 9. oe ‚102 10H 

Г 1o Richardsons, Westearth & Co., Ltd., Ord. beh oe Ас... ү 440, Do do. NS Г ООЗ ZIEL | 100 —102 | 490 Feb Aug ·· ! 

1 © Do. 6perCent. Cum. Pref. ..... | À-k .. Nov. . a. | 076° Perth Elec. Trams О 4° 600) ........ ‚ 101 —103 4 6 6 : 8 БОРАУ 

э 4% de 4} per Cent. Регр. Deb. Stock. cs "n i ‚. May, Nov 13 | 59^ Do. Ist Mt. Db. e TOME 1—4 2 20 May .... EMEN Е 
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Wireless Telegraphy with Invisible Antenna. 

THE high-power wireless telegraph station has, from long 
use, become so associated with the employment of mammoth 
tower structures that it comes somewhat as a shock to 
learn that such imposing and extremely expensive erections 
àre not the indispensable adjuncts to high-power work that 
it has hitherto been supposed. The investigation of Dr. Е. 
KiEBITZ, described elsewhere in this issue, seems to open 
up а new line along which progress may be made. His 
experiments deal with what he terms “ earth antenna,” 
these being conductors supported horizontally just above 
the ground, or laid in trenches. The horizontal conductor, 
рег se, has already been used by other experimenters, but 
Dr. КїЕвїт2'з arrangement differs from the well-known 
form of Marconi bent aerial in that, instead of being asym- 
metrically placed with regard to the exciting or receiving 
circuit, an endeavour is made to render it as symmetrical 
a3 possible by placing the station at the electrical centre of 
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| the antenna structure. The earth antennz appear to have 
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all the qualities that are necessary for high-power work ; 
and at the same time their only drawback, namely, sensi- 
bility to atmospheric disturbances, is one which is shared 
to an even greater extent by the vertical antenne. The 
feature which will, perhaps, make the strongest appeal, 
however, is the fact that the capital outlay on large stations 
—which has up to the present nearly all been spent on the 
aerial structure—will be reduced to an insignificant fraction - 
of that hitherto thought essential. 

— 

Еком the strategical point of view the advantages of the 
new method are obvious. In the case of а war breaking 
out it 1s fairly certain that one of the first things an enemy 
would do would be to attempt to shoot away the towers 
and masts which form such conspicuous targets, generally 
at а convenient range from the coast. With the horizontal 
antenna buried in trenches, on the other hand, the whole of 
the “ wireless " structure can be contained within the 
precincts of a fort, without any clue as to their location being 
obtainable from outside. There is little doubt that in 
Germany the authorities have been quick to see the advan- 
tages of the new arrangement, for the Gesellschaft für 
Drahtlose Telegraphie (Telefunken) are actively experi- 
menting with earth antenne ; and the glowing reports in the 
Italian papers, of the “new results " which have been 
secured by Мг. Mancowi, in Tripoli, by the use of antenne 
" without supports," serve to show that the Germans are 
not the only nation that 18 impressed with the possibilities . 
of this new and cheap m^thod. 


The Supply Companies' Reports. 

THE last two weeks have brought quite an influx of annual 
reports of electric supply companies, including those of. 
most of the large metropolitan concerns ; many of the latter, 
moreover, have already held their annual general meetings. . 
As might be expected, the question of coal storage has been 
uppermost in the minds of directors and consumers alike ; 
and it will almost certainly be remembered to the credit of. 
electricity, and increase the confidence of the public in elec- - 
tricity supply, if the supply authorities are able to meet all 
demands during the present complete cessation in the 
delivery of fuel. For the next few weeks, or in many cases. 
even months, there seems to be no possibility of the slightest 
restriction of output, so that there will doubtless be many 
inquiries for electric radiators, cookers, &c. ; and purchasers 
of such apparatus are not likely to lay it on one side when 
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the present strike is over, so that with effective publicity 
the supply companies should benefit both temporarily and 
permanently from the present conditions. Apart from 
the satisfactory provisions made to meet the present strike, 
the feature of the various reports is the steady development 
of the respective undertakings. The best result is probably 
that of the County of London Electric Supply Co., who 
announce an increase of about 31 million units, or 20 per 
cent., in their output for the past year, whilst the City of 
London Electric Lighting Co. report increased sales of about 
1} million units, or 6 per cent. Other companies, although 
usually not stating specifically the growth in output, show 
by their increased earnings that progress is taking place. In 
many cases, however, this progress is by no means what we 
hoped for, considering that the first effects of the metal 
lamp have now, it is unanimously agreed, passed away. 
If we compare what is being done in developing “ other 
uses" with the increase of 32,772 in the number of gas 
stoves let out on hire or sold by the Gas Light & Coke Co. 
during the six months ended December 31 last, the results 
are certainly poor. The above figure, mentioned at the 
recent meeting of the Gas Company, shows how rapidly 
the publie are discarding coal fires, and what an enormous 
field is open for electrical progress. It only remains for 
a vigorous policy of publicity, coupled with suitable appa- 
ratus, to be adopted and there will be enormous progress 
all round. 
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The Demand for New Plant. 

Our “ Contracts Open ” columns have recently indicated 
to some extent the large amount of generating plant that 
is to be installed to meet the demands on electric power] 
supply stations next winter. | 
particulars of generating plant required at Battersea, | 
Devonport, Dublin, Leeds, Sunderland, Swansea and West 
Ham, the size of the plant required ranging from 6,000 kw. 
at Leeds to 1,000 kw. at Devonport, while tenders for turbo- 
generators of the last-mentioned size were also required by 
Kirkcaldy in the previous week. In this connection it is 
interesting to notice that in every case except Dublin— ' 
where only electrical plant was mentioned —turbo-generators . 
are to be installed ; in fact, this type of plant has become : 
the standard for both continuous and alternating-current ! 
power stations of all but the smallest capacity. In the | 
case of these small stations Diesel plant is undoubtedly 
coming into favour, and in our present issue Pembroke . 
(Ireland) Council ask for tenders for а 200 kw. set of this 
tvpe. Although there is thus every indication of а busy 
time for electrical manufacturers, in most cases, we under- 
stand, the work is still taken at prices which leave only 
a small margin for profit. The days of big profits have, 
indeed, probably gone for ever, and it is more and more a 
question of efficient organisation and attention to improve- 
ments in design that enable a manufacturer to show ап. 
adequate return on his capital outlay and to compete with ' 
other manufacturers in this countrv, to say nothing of 
highly skilled foreign competitors. The British manu- ! 
facturer, moreover, is not infrequently placed at a соп-' 
siderable disadvantage by restrictive labour conditions. | 


Thus, last week we gave 
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One of the most interesting examples of this occurs in 
connection with tenders for a turbo-alternator and switch- 
gear for West Ham, as advertised in our columns last week. 
Particular attention is there called to the fact that the 
specification will contain a strike clause, but no lock-out 
clause, and that no tender will be considered in which it is 
required that a lock-out clause shall be inserted. Such 
unreasonable and illogical conditions, so dear to the heart 
of the Socialist, will doubtless prevent many manufacturers 
from tendering. 
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Further Extension of the Brighton Company’s Electrified 
Lines.—The Board of Trade inspector inspected the Brighton 
Co.’s electrified lines between Peckham Rye and Tulse Hill on 
Wednesday in last week, and the directors have now received 
official permission to open the extension for traffic. The present 
service of trains between London Bridge, East Dulwich, North 
Dulwich, Tulse Hill, Streatham Hill and Balham,and on through 
Clapham Junction to Victoria, and also that between London 
Bridge and the Crystal Palace by way of West Norwood and 
Gipsy Hill, are now augmented by the running of a service of 
electric trains. The complete service, however, will not be 
run until June 1, when the usual summer revision of the 
train service throughout the Brighton Co.’s system will take 
place. 


New Engineer-in-Chief of the Post Office.—The Postmaster- 
General has appointed Major O’Meara, C.M.G., R.E., to be 
engineering special commissioner charged with the duty of 
examining and reporting upon the telegraph and telephone 


| systems of Europe. Major O' Meara has been engineer-in- 


chief of the Post Office since April, 1907, but unfortunately the 
state of his health 1s not such as to enable him to retain this 
office. Мг. W. Slingo, one of the assistant engineers-in-chief 
of the Post Office, has been appointed by the Postmaster- 
General to be engineer-in-chief in succession to Major O'Meara. 
Mr. Slingo began his career as a telegraph clerk, and was for 
many years in the London central office. This is the first time 
that the leading position on the engineering side of the Post 


| Office has been held by one who began at the bottom of the 


ladder. Mr. Shngo's name is familiar to readers of THE 
ELECTRICIAN as joint author of a well-known work on electrical 
engineering. | | 


Progress in Electric Traction.—It is officially announced 
that the London & South-Western Railway have decided on 
the electrification of their suburban lines, and that the work will 
be put in hand at an early date. The scheme, though not yet 
complete, may be taken as comprehensive. The conversion 
will first be undertaken on the loop line from Waterloo to 
Wimbledon and thence to Kingston, returning by way of Ted 
dington, Twickenham and Richmond. The importance of the 
improvement to suburban communication is best illustrated by 
a list of the stations traversed by the loop beyond Clapham 
Junction, viz., Earlsfield, Wimbledon, Raynes Park, Malden, 
Norbiton, Kingston, Hampton Wick, Teddington, Strawberry 
Hill, Twickenham, St. Margaret's, Richmond, Mortlake, Barnes, 
Putney and Wandsworth. | 

It is also announced that the Central London Railway have 
definitely decided to seek powers for an important extension 


‚ westward into the Thames Valley. Details of the scheme are 


not yet available. 
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« Photometric Paddle-Wheels."—In a Paper with this title 
read nearly two years ago before the Royal Society of Edin- 
burgh, but of which the manuscript has only recently been 
received by the Society, the author, Dr. J. R. Milne, describes 
а new form of rotating photometric “ sector," capable of very 
accurate adjustment, whilst running, to any desired light-trans- 
mission value, and possessed of the great advantage of having 
its rotating part in only one piece. The rotating part, which 
is somewhat similar to a paddle-wheel in appearance, may take 
various forms. The simplest consists of two flat triangular 
vanes fixed on the shaft of an electric motor by means of which 
they are rotated, and having their planes not at right angles 
to the shaft. The motor is fixed to а base which turns on a 
vertical pivot, the pivot being directly underneath the beam of 
light. In spinning round, the vanes interrupt the light and the 
amount of interception depends on the azimuth of the base, 
which can be ascertained from a circular scale round its edge. 
This new type of apparatus is also discussed mathematically, 
formule being deduced for the intensities of the light trans- 
mitted under different conditions and for the greatest width 
of the beam of light that can be employed. Ап additional 
mechanism for recording automatically the photometric 
measurements obtained is also described. 


New Physical Laboratories at the University of Man- 
chester.—The formal opening of the extensions of the Physical 
and Electrotechnical Laboratories of this University was per- 
formed on Friday evening last by Prof. Arthur Schuster, F.R.S., 


_ amidst a distinguished gathering of scientists and others. А 


description of these buildings appears on another page of this 
issue. The Vice-Chancellor, Sir Alfred Hopkinson, presided, 
and after making brief reference to the progress of the work 
since the opening of the laboratories barely 12 years ago, said 
that 16 was a pleasure to have present on such an occasion the 
president of the Institution of Electrical Engineers, Mr. S. Z. de 
Ferranti, upon whom the University was about to confer the 
degree of Doctor of Science. Prof. Lamb then presented Mr. 
Ferranti, who was formally admitted to the degree by the Vice- 
Chancellor amid enthusiastic applause. After a short intro- 
ductory address Prof. Schuster next performed the opening 
ceremony, using а gold key presented to him by the architect, 
Mr. J. W. Beaumont. Sir F. Forbes Adam, chairman of the 
Council of the University, proposed а vote of thanks to Prof. 
Schuster which was seconded and supported by Prof. Ruther- 
ford and Dr. Beattie respectively. During the evening a most 
interesting series of laboratory demonstrations was given, in- 
cluding experiments and exhibits in radioactivity, colour 
photography, wireless telegraphy and high voltage discharges. 


“The Trolley Vehicle System of Rail-less Traction."— 
At a meeting of the Society of Engineers Mr. Н. C. Adams read 
3 Paper on this subject. After giving a detailed description of 
the various systems in operation, the author went on to say 
that the total capital cost of the schemes in progress approxi- 
mates £3,000 per mile of route, compared with about £10,000 
per mile for electric tramways. The cost of overhead work 
depends upon the standard desired and the length of cables 
required, but for good work may be taken at from £1,250 to 
£1,500 per mile. The vehicles cost £700 each. The cost of 
obtaining Parliamentary powers may vary from £400 to £5,000, 
dependent upon the amount of opposition. Reasonable periods 
to allow for repayment of the cost of installation would be : for 
the Bill, five years ; vehicles, 10 to 15 years ; overhead equip- 
ment, 20 to 30 years; cables, 40 years. The cost of working 
13 about 54d. per car-mile. The receipts depend entirely upon 
local conditions; they vary abroad from 5:64. to 10 75d. per 
car-mile, at Leeds they have been 10:754., and at Bradford 
9:25d. per car-mile, all of which figures show a handsome profit. 
Trailer cars are run attached to the omnibuses abroad, but it 
1з doubtful whether they will be permitted in this country. No 


double-deck cars have been used at present. Tyre companies 


are willing to maintain the tyres on trolley omnibuses at from 
14. рег car-mile, the actual charge depending upon the condition 
of the roads. Tyres have been run for 28,000 and 24,000 miles 
Tespectively on trolley omnibuses abroad. Any road which 
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now carries ordinary motor-car traffic without detriment can 
also carry trolley omnibuses without further addition to the 
cost of maintenance. Attempts have been made to obtain 
payment for the use of the roads, but in the Aberdare Bill both 
Houses of Parliament declined to insert a clause to this 


l 
effect. 
| 


“The Past, the Present and the Possible Future of the 
Internal-Combustion Engine."—4An interesting Paper with 
this title was read by Mr. W. P. Durtnall on Saturday evening 
last before the London Association of Foreman Engineers and 
Draughtsmen. The author first described in detail the early 
development of the internal-combustion engine from the year 
1316 when, at the battle of Crecy, gunpowder was first used 
in warfare. Considerable attention was paid to the work of 
Beau de Rochas, who, the author considers, was the real father 
of the present type of engine. Turning to present-day designs, 
Mr. Durtnall believes that the double-acting engine, owing to 
the ditliculty of conducting away the large amount of heat 
produced, is not so widely used as it deserves to be. He there- 
fore suggests that greater attention should be paid to the 
evolution of a metal * which would be a much lower conductor 
of heat "—to use the author's wording. For the large engines 
of the near future Mr. Durtnall considers the trunk type of 
piston 13 indefensible without air-cushioning or other similar 
means of arresting the heavy reciprocating masses, whilst 
difficulties also arise with such large pistons in connection 
with lubrication and leakage. Не also looks for developments 
in the constant-pressure engine rather than in the constant- 
volume type, and that higher efficiencies will attend the use of 
higher compression and expansion nearly to atmospheric pres- 
sure. He also remarked that a practically silent engine, with- 
out cumbersome exhaust boxes, and utilising either coal or 
liquid fuel, is about to be constructed in this country for inves- 
tigation purposes. This engine, to be known аз the “ Paragon " 
silent engine (Bowles апа Durtnall system) will consume those 
fuels which at present are difficult to deal with. Finally, he 
referred to the large field open to internal-combustion engines 
in the future, instancing marine propulsion, railways and road 


vehicles. 

The Coal Strike.—MancueEstTErR.— It is stated that should the 
coal strike continue a large number of firms in the Manchester 
district will avail themselves of electricity to keep their 
machinery going. The Corporation Electricity Department have 
very large stocks of coal in hand and the Electricity Committee 
have issued the reassuring statement that they made the fullest 
possible preparations in anticipation of the strike and are in a 
position to continue their supply for power purposes at full 
pressure for six weeks. In Salford sufhcient coal is available 
to give a supply for a month or five weeks. 

WIMBLEDON.—The Foster Engineering Co. informs us that 
the paragraph in certain newspapers published on Saturday 
stating that the supply of electricity to the Wimbledon works 
cannot be guaranteed from day to day is quite unauthorised 
and is absolutely without foundation. 

SHEFFIELD.—T he shortage of fuel hasinduced many Sheffield 
manufacturers to use electric power to an unprecedented 
extent, with the result that the Electricity Department has 
intimated that the supply will be entirely cut off between the 
hours of 6:30 a.m. and 6 p.m., and only a night supply for 
domestic purposes and for lighting the main streets will be 
given. We cannot help feeling that this action is much to be 
deplored, and that the Electricity Department has shown a 
great lack of foresight in not providing a sufficient stock of coal 
for use in emergencies. Tt seems extraordinary that in a town 
like Sheffield, having a large industrial load of about 18,000 H.P., 
suitable provision should not have been made. Unless there 
is a valid excuse for this situation, the Electric Lighting 
Department will surely have forfeited any claim to commercial 
ability, апа municipal electricity supply will receive a set- 
back. Electricity undertakings should not view their respon- 
sibilities lightly. 

British Тномзох-Носзтом Co.—The British Thomson- 
Houston Co. regret to state that, in view of the general coal 
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Strike now in operation, they cannot depend on being supplied | 
with the material which is essential to the work they have in : 


progress. They, however. took the precaution to lay in con- 
siderable supplies of various kinds, and. will do everything 
possible to reduce to а minimum the inevitable delay which 
must occur in the completion of many of the orders they have 
on hand. 


LONDON CHAMBER OF CoMMERCE.—At the meeting of the 
manvfacturers’ section of the London Chamber of Commerce 
the position of manufacturers generally as affected by the coal 
strike was discussed. Emphasis was laid upon the importance 
of maintaining a supply of electrical energy, and that every 
possible economy should be practised so as to maintain the 
supply of power to factories. The following resolution was 
unanimously adovted :— 

‘That representations be made to local authorities supplying electric 
power for manufacturing purposes urging that, in the event of the coal 
strike continuing or of a shortage of coal, a preference be given т the 
supply of power, as far as practicable, to factories or other undertakings 
employing the largest number of workpeople. 


+é 3 


Loxpon TutkaTRES.—AÀ letter in Wednesdav's “ Times’ 
from Mr. E. W. Seale, manager and secretary of the Charing 
Cross, West End & City Electricity Supply Co., states 
that a full service can be given by his Company to the 28 
theatres and music halls supplied. by them for six weeks, and 
a limited service for a considerable time longer. There is con- 
sequently no justification for the alarmist rumour that the 
theatres would soon have to be closed. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Dr. Н. W. Malcolm contributes an article on ** The Theory of the 
submarine Telegraph Cable." 

We conclude our description of the hydro-electric power scheme 
of the City of Winnipeg. 

We describe the new electrotechnical laboratories of the University 
of Manchester. which were formally opened on Friday last. 

Certain aspects of the coal strike are discussed in our Leading 
Article. 

We conclude our account of the discussion on Messrs. Macfarlane 
and Burge's recent Paper before the Institution of Electrical 
Engineers. 

At the meeting of the Institution last night Mr. W. W. Lackie read 
a Paper on “ Tariffs for Electrical Energy, with particular reference 
to Domestic Tariffs.” 

The inaugural meeting end dinner of the ncw Western Loc: 
Section of the Institution of Electrice] Engineers took place on 
Monday last et Bristol. Mr. W. А. Chamen was elected chairman 
of the Section. | 

Municipal Loans.—An inquiry was held at West Ham lest week 
into the Council's application for permission to | borrow (money for 
additional plant. &с. 

York Corporation have decided to apply for sanction to г loan of 
£9,455 for edditional genereting plant. 

The Local Government Board have refused to sanction а, loan for 
extension of the Barking electricity works. 

Stepney (London) Council have decided to apply for a Ioan of 
£5,000 for pl:nt for their Limehouse station. 


Legal.—At the Guildhall (City of London) Police Court last week 
a claim by an instrument maker against his former employer (Mr. 
H. W. Sullivan) for a sum alleged to be due to him as wages was 
dismissed without calling upon defendant for his defence. 

At Shoreditch (London) County Court an action against Hackney 
Council for demages for injuries alleged to have been due to the 
extinction of an electric lamp in a public thoroughfare wes dismissed. 

An abstract is given of the judgment of Mr. Justice Joyce in the 
Netional Telephone Со. debenture holders ection. His. Lordship 
held that the stock holders were not entitled to the premium of 3 per 
cent. claimed. 

An interesting judgment by Мг. Justice Parker reversing on 
Order of the Controller-Genere! for the revec.tion of & potent under 
гос. 27 of the 1907 Aet is elso given. 

Compan US Meetings and Re ports. —' The me tings of the following 
companies are reported : Notting Hi Electrie Lig^ting Co.. Chosen 
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Electricity Supply Co., Kensington & Knightsbridge Electric 
Lighting Co., Telegraph Construction & Maintenance Co., British 
Engine, Boiler & Нестле» Insurance Co., Northallerton Electric 
Light & Power Co., Waste Heat & Gas Electrical Generating Stations 
and Toronto Railway Co. 

In the directors’ report of the City of London Electric Lighting 
Co. particulars of the progress of the Company are given, and it is 
wnounced that a further contract has been entered into with the 
City of London Corporation for street lighting. while eleborete 
preparetions have been mede Бу the directors to provide for con- 
tingencies in connection with coal supply. 

Tihe directors’ reports abstracted also include those of the Ch: ‘ng 
Cross, West End & City Electricity Supply Co., County of Lerdon 
Electric Supply Со., Bournemouth & Poole Electricity Supply Co., 
W. T. Henlev's Telegraph Works Co., British Electric Trensformer 
Co. and Gateshead & District Electric Tramways Co. 


PERSONAL NOTES. 


It is stated from Rome that Mr. Marconi is to be among the new 
members of the Italian Senate, 


Mr. W. В. Lyne retires from the post of assistant-secretary of the 
Eastern. Extension, Australssia & China Telegraph Co. at the end 
of March. 


APPOINTMENTS VACANT AND FILLED. 


Newport (Mon.) Corporation require a borough electrical engineer 
to take charge. under the supervision of the general manager, of the 
electricity and tramway undertakings, Salary £400. Applications 
to the Town Clerk by I0 a.m. March 18. 

A full time assistant is wanted in the electro-chemistry depart- 
ment of the Northampton Polytechnic Institute. St. John-street,. 
London, Е.С. Salary £120 per annum. Particulars of duties with 
forms of application (which must Бе returned not later than March 19) 
may be obtained from the principal, Dr. В. Mullineux Walmsley. 


Werrington Corporation have promoted Mr. К. Е. Bishop. shift 
engineer, to the post of mains engineer, at a salary of £130, rising to 
$156 per annum. 

Owing to the retirement of Mr. H. M. Thompson, the signal depart- 
ment of the L. & N.W. Railway Co. has been placed under the chief 
civil engineer (Mr. Е. С. Trench), who hes retained Mr. J. Т. Roberts 
as his signalling assistant, and whose oftice will be at Crewe. The 
telegraph department has been transferred to the electrical depart- 
ment under Мг. F. А. Cortez Leigh, and Major J. N. C. Kennedy has 
been appointed telegraoh assistant, his office being at Crewe. 


INSTITUTIONS AND SOCIETIES. 


Royal Society.—Among the Papers read at the meeting of this 
Society yesterday afternoon were the following :—'' An Optical 
Load-Extension Indicator. together with some Diagrams obtained 
therewith.” bv Prof. W. E. Dalby; “Тре Transmission of Cathode 
Rays through Matter " and “ The Velocity of the Secondary Cathode: 
Particles ejected by the characteristic Róntgen Rays." by Mr. R.. 
Whiddington ; ** On the Voltage Effect in Selenium," by Mr. E. E- 
Fournier d' Albe. 


Students’ Section of the Institution of Electrical Engineers.—4As 
already announced the annual dinner of this seetion will be held at 
the Trocadero. Piccadilly-circus, on Saturday, Merch 16, at 7:30 p.m. 
Mr. S. Z. de Ferranti (President of the Institution), Profs. 5. P. 
Thompson and T. Mather. and Messrs. R. Hammond and C. P. Sparks 
have signified their intention of being present. Tickets (price 6a. ), 
for student members and their friends can be obtained from Mr. J.. 
Mould, 20, The Drive, Golder's Green, N.W. 


Western Local Section of the Institution of Electrical Engineers.— 
The inaugural mectiag of this new local Section of the Institution, 
held on Monday evening lest, was wellettended. Мг. S. Z. de Ferranti 
presided. and the chief business of the meeting consisted in the 
election of officers and committee. Мг. W. А. Chamen was unani- 
mously appointed as chairmen of the Section, and Mr. Н. Faraday 
Proctor as vice-chzirman. Мг, W. Collins, of Bristol, end Mr. S. B. 
Haslem. of Cardiff, were elected as joint secretaries, and the following 
members were appointed as Committee :— | 

Н. Collings Bishop (Newport), J. H. Bolam (Weymouth), F. H. 
Corson (Gloucester), J. H. Edwerds (Newport), A. Ellis (Саг Я), 
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L. A. Hards (Carn Brae), J. Н. St. Hill (Mawdesley). Н. D. W. Lewis 
(Cardiff), D. E. Roberts (Cardiff). R. Rutherford (Cardiff), A. Sinclair 
(Swansea), Н. J. Е. Stewart (Ilfracombe), Н. Т. Sully (Bristol), 
с Е Walker (Bath), and P. J. Watts (Plymouth). | 

The inaugural dinner was subsequently held at the Royal Hotel, 
Mr. W. A. Chamen, the chairman of the new Section, presiding. 

After the loyal toasts had been honoured, Alderman G. PEARSON 
proposed that of “ The Institution of Electrical Engineers," coupling 
with it the name of Mr. Ferranti, whom he had known for about 20 vears, 
and who had invited him down to sce the Deptford station in the carly 
days of the industry. 


Mr. $. Z. DE FERRANTI in respondin 
Institution. ‘They wanted to bring the scientific and technical part of 


their work home to everybody concerned with electricity. For this 
purpose they desired active local sections in all parts of the country. 
Mr. Farady Proctor and Mr. W. А. Chamen were largely responsible for 
the inception of the new section, and the thanks of all were due to them. 

Mr. J. Е. Кіхохвску next proposed ‘ The Western Local Section” ; to 
which toast Mr. CHAMEN replied. 

The health of Mr. H. Faraday Proctor was also proposed bv the 
chairman; whilst Mr. D. ROBERTS submitted that of “ The Visitors,” 
Prof. J. WERTHEIMER (Bristol) responding. 

Institute of Chemistry.—The annual gencral meeting of this Insti- 
tute was held on Friday last, Dr. George Beilby, F.R.S.. the president, 
being in the chair. In moving the adoption of the annual accounts 
and the report of the auditors Mr. A. G. Salamon, hon. treesurer, 
indicated that the Council had continued the policy of developing 
the work of the Institute, as much as its resources would allow. to the 
utmost benefit of the members and students. During the past 10 
years the membership had increased by 331 end the number of 
registered students had increased by 204, the latter figure indicating 
that there was а good reason to hope that the advance in the mem ber- 
ould be continued. The Buildings Fund had made good pro- 
gress, but he hoped that the Council would yet receive a response 
from Fellows and Associates who had not contributed. The report 
of Council for 1911-12 was also duly received and adopted. 

Dr. Geo. Beilby, F.R.S., the retiring president, then delivered his 
address. After mentioning the progress made by the Institute he 
touched on the difticulties which confront publie analysts and private 
practitioners, and referred to the attempts made on the part of 
certain local authorities to lower the status of the professional chemist 
by offering appointments at а ridiculous remuneration. The Institute 
had decided to take а new and somewhat drastic step by issuing а 
notice to Fellows and Associates advising them not to apply for 
appointments advertised by the Metropolitan Boroughs of Lambeth 
and Wandsworth, both of which were at the present time secking 
to appoint а public analyst who will be required to provide a labora- 
tory duly equipped and a deputy and to examine possibly as many as 
2,000 samples for £500 per annum. while the County of Antrim were 
seeking to appoint a public analyst to examine ап indefinite number 
of samples, almost certainly over 800 a year, at à salary of £150. 
The more enlightened municipal bodies realised that the proper 
administration of important statutes, such as the Sale of Food and 
Drugs Act, could not be expected unless they succeeded in attracting to 
their appointments men of competence and integrity. and, moreover, 
men who could hold their own as responsible representative officers of 


their authorities. 


g, ref erred to the new policy of the 


ship w 


EDUCATIONAL NOTICES. 


Я Commercial Training of Engineers.—Now that so much attention 
is being directed to the necessity for giving young electrical engineers 
some training in commercial work. it is of special interest to note that 
the City and Guilds of London Institute has definitely decided to 
establish an examination in Quantities and Estimates for Electrical 


Engineers. А class for teaching the subject to mechanical engineers 


was started at the Northampton Institute (London) five years ago. 

In 1909 the Principal (Dr. В. Mullincux Walmsley) also decided to start 
a s.milar class for electrical students, Mr. E. Kilburn Scott, M.LE.E., 
Leing appointcd lecturer. Experience has conclusively shown that the 
subject is one that can be taught in class quite as well as the purely 
technical details of engineer.ng. The Battersea Polytechnic started a 
course last year and no doubt other institutions will take it up now that 
зи examination is to be held. | 

Northampton Institute.— The tenth annual dinner of Northampton 
Institute Day Students (past and present) will be held at the Holborn 
Restaurant, Kingsway, London. W.C., on Saturday. March 16, 1912, 
at 7.30 o'clock. There will be a reception at 7 o'clock. Past 
students are requested to note the change of date. 


Birkbeck College.—An interesting event in the history of this 


college is shortly to be celebrated, when the chairman of the govern- 


ing body (Mr. James C. N. White) is to be preserted with his portrait 


to mark the completion of 50 years’ connection with the college. 
ʻi he portrait is being painted by Mr. Seymour Lucas, В.А., and it will 
be ready for presentation in the early part of the summer. А large 
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members are uniting with the governor: and 
staff in t he gift, and it is desired to enlist others, of whom it is Ц dere | 
are many, who would wish to join. 'Fhe secretary of the college will be 
glad to send particulars to any one desiring to take part. 


E 
ARRANGEMENTS FOR THE WEEE. 


FRIDAY, March 8th (to-day). 
Puysicat SoCIETY. 


$ рт. Meeting at the Imperial College of Science. Imp rel lo- 
atitute-road, South Kensington. Avenda : Exhibitios of a 
Method of Making Capillary Filaments, by Mr. H. 5. Souttar ; 
“© The Intensity at Points near the Principal Focus of an Object 
Glass with Symmetrical Aberration,” by Mr. J. Walker: “ The 
Equipment of the Spectroscopie Laboratery of the Imp ral 
College of Science.” by Prof. Н. Fowler, F.R.S. This labor:tory 
will be open for inspection. 

SATURDAY, March 9th. 


number of past students and 


Rovar INSTITUTION. 
2 рт. Meeting at Albemarle-strect. 
Physics," by Sir J. J. Thomson, F.R.S. 

BIRMINGHAM AND Districr ELECTRIC CLUB. 
7 p.m. Meeting at the Colonnade Hotel, New-street. 
* Storage Batteries," by Мг. Geo. Rogers. 
MONDAY, March 11th. 
IxsriTU TION OF Post OFFICE ELECTRICAL ENGINEERS, 

Mecting at the Institution of Electrical Engineers, Места 
Paper on “ Telegraph History.” by Mr. H. R. 


Lecture on “ Mets cul r- 
Lecture П). 


Pap ron 


6 p.m. 
Embankment. 
Kempe. 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p-m. Meeting at the Armstrong College. Papers on “ Flashing 
over in Commutator Machines” and on Station 
Running " by Mr. J. W. Jackson. 
TUESDAY, March 12th. 
MANCHESTER SECTION OF THE INSTITUTION ОР ELECTRICAL ENGINEERS. 
7.30 p.m. Meeting at the Physical Laboratory, University, Man- 
chester. Paperon " High-Tension Porcelain Line Insulate rs,” 
by Mr. J. Lustgarten. 
SCOTTISH SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Meeting at 207, Bath-street, Glasgow. Paper on “ Hlumi- 

nation," by Mr. J. D. Mackenzie. 
WEDNESDAY, March 13th. 
YORKSHIRE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting at the University, Leeds. Lecture on * Tek- 

graphs and Telephones," by Major W. A. J. O'Meara. 
ASSOCIATION OF ENGINEERS IN CHARGE. 

8 p.m. Meeting at St. Bride’s Institute, Bride-lane, E.C. Paper on 
" Transmission of Power by Ropes,” by Mr. Е. E. Hart. 
THURSDAY, March 14th. 

Institution OF ELECTRICAL ENGINEERS. 

8 p.m. Meeting at Victoria Embankment, W.C. 

DUBLIN SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Mecting at the Royal College of Science. Paper on ** Notes 
on the Running of Diesel Engines," by Mr. W. J. U. Sowter. 
FRIDAY, March 15th. | 

INSTITUTION OF MECHANICAL ENGINEERS. 
& p.m. Meeting at Storey’s Gate. Paperon“ The Diesel Oil Engine 
and its Industrial Importance, particularly for Great Britain,” - 
bv Dr. R. Diesel. | | 
STUDENTS’ SECTION OF THE INSTITUTION OF Суп, ENGINEERS. 
8 p.m. Meeting at Great George-street. Paper оп " The Heat . 
Value of Fuels," by Mr. А. E. Gladwyn. 
GLASGOW STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL . 
ENGINEERS. | 
8 p.m. Annual General Meeting at the Technical College, Glasgow. 
Paper on “ Switchgear Control Apparatus for Alternating- Cur- 
rent Circuits,” by Mr. A. Rushton. 
Roya INSTITUTION. 

9 p.m. Meeting at Albemarle-street. Discourse on “ The Origin : 

of Radium,” by Mr. F. Soddy, F.R.S. | 


SATURDAY, March 16th. 


e Power 


ROYAL INSTITUTION. 
3 p.m. Meeting at Albemarle-street. Lecture on “ Molecular - 
Physics," by Sir J. J. Thomson, F.R.S. Lecture IV. 


'THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. М. Leaf. 
The following orders have been issued for the current week :— 
Monday, March ПАВ, “А” Company.—Technical work and military 
Tele phones, 7 to 10 p.m. 
Tuesday, March 12th, “В” Company.—Technical work and military - 
Telephones, 7 to 10 pm Recruits’ Instruction, 7 to 9 p.m. 
Thursday, March 14th, “С” Company.—Technical work and military 
Telephones, 7 to 10 p.m. 
Friday, March 15th, " D" Company.—Technical work and military 
Telephones, 7 to 10 p.m. Recruits’ Instructicn, 7 to 9 p.m. 
Saturday, March 16th.—Head Quarters will be opened for regimental i 


business from 10 a.m. to 12 noon. 
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RECENT EXPERIMENTS ON DIRECTIVE WIRELESS 
TELEGRAPHY WITH EARTH ANTENNZE.* 


ВУ F. KIEBITZ. 


In the author's earlier experiments on directive wireless telegraphy 
with two antenne (see THE ErLECTRICIAN, Vol. LXII., p. 972) he was 
able to demonstrate that the electric field is, in general, perpendicular 
to the earth's surface, not merely in the propagation of the waves, 
but even in the neighbourhood of the sending station. The mecha- 
nism of the propagation of the waves could be interpreted in such 
à Way that the Hertz waves in the atmosphere and waves of electric 
charge in the earth are reciprocal conditions. 


In order to explain the way in which sending and receiving stations | 


are 9ble to operate with aerial wires, the author supplemented the 
Lecher distribution theory by means of the hypothesis that the 
earth antenne behave as metalli substances embedded in a semi- 


Fic. 1. 


conductor; such cores show selective conductivity for waves of 
‘definite frequency, and for this reason stationary waves can be set 


a thick sheet of zinc, of area 25 x 200 sq. cm., to which a cable оу 
galvanised iron hed been soldered. The hole was then partly filled 
up for a depth of 2 to 2] metres with coke, and finally filled in with 
sand. Seven zinc plates were buried in this manner in the neigh- 
bourhood of the hut ; there were also seven each buried at E, and 
E, and at each of the points NESW four. The arrangement of these 
earth plates can be seen in Fig. 1, the seven or four plates of each 
group being joined up by means of buried bare wires to form an earth 
connection. The earth connections E,, E,, N, E, S, W were used in 
pairs, as a rule the diametrically opposite ones ; the spark-gap was 
in all cases inside the hut. As connecting wires bare bronze wires 
1-5 mm. in diameter were used, supported on wood poles 1 metre 
high by means of porcelain two-shed insulators. Only in the vicinity 
of the hut were the wires laid underground, in those cases consisting 
of a 1.5 mm. wire with thick gutta-percha insulation. As conduit 
for the conductors, ditches 1 metre deep and 60 cm. wide, covered 


with wood, were used. А longitudinal section, showing the ditches 
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Fig. 2. 


on each side of the hut, is given in Fig. 3; the leads to the antenna 
were brought in through insulating tubes in the floor. Between the 


up on them. When of sufficient dimensions they show a radiative | outer ends of the connecting wires and the earth connections them- 


capacity, and they are, therefore, enabled to exhibit the phenomena 
of selective emission and absorption. This hypothesis is supported, 
also, by the observations of Leimbach, that in the earth's interior 
it is possible to signal with electric waves. 


The author has recently been commissioned by the German Postal 
Administration to resume his investigations on earth antenne. In 
November, 1910, he was able to signal from Potsdam to Berlin, 
20 km., with a small transmitter of 180 watts antenna output. | 

In the summer of 1911 the experiments were again taken up, at 

Belzig, à sending station of 1 kw. antenna output being used; and 
the present article deals with a selected number of the latter experi- 
menta. i; 
t The station was crected on a piece of flat heath about 13 
acres jn extent. Тһе arrangement of the antenne and earth 
connections is shown in Fig. l. 
Seven earth connections were con- 
st ucted: One in the neighbour- 
hood of the hut H, one each at E, —7 
and E, at 150 metres distance _ 
from the hut, respectively in the 
direction of the Schöneberg station 
and at 180 deg. thereto; four 
earths, N, E, S, W, approximately in the directions of the cardinal 
points, 120 metres from the hut and inclined about 45 deg. to the 
Schöneberg direction, as seen from the hut. The conductor system 
E, and E, was meant for communication with Schöneberg; the 
cross NESW, on the other hand, was for directive telegraphy. 

The earth connections were constructed by boring a hole 4 metres 
deep through the somewhat moist sand, and into the hole was sunk 


* Translation, somewhat abbreviated, from the “ Verhandlungen der 
Deutschen Physikalischen Gesellschaft.” Communication from the 
Imperial Telegraphs Experiment Station. Cl 


Or 


selves Leyden jars were as a rule inserted, these jars being in wooden 
boxes and cast solid with paraffin wax. In a few cases the earth 


‘connections were not used at all, the ends of the wires being left free. 


Reception Experiments, Schoneberg.—The Schóneberg station was 


heard without difficulty, using the antenna which pointed towards 


Berlin (direction H E,), even when Schöneberg was sending with very 
small power. The most effective and convenient arrangement of 
connections is that shown in Fig. 4. Here S is the antenna helix of a 
receiving set, the set comprising besides the helix only the non-tuned 
detector circuit. The normal capacity of the Leyden jars Е was 
1,600 cm., and the most suitable wave-length for reception was in 
such case 1,000 to 1,500 metres. Longer waves were received better 


when larger capacities were used ; for the reception of short waves 
the jars FF were best disconnected. бру, 

The intensities of the signals in the receiver were gauged by the 
shunted telephone method. The intensity of the Schóneberg signals 
of 1,400 metres wave-length, using the antenna E,E;, was equivalent 
to 6 ohms, with a telephone of 1,000 ohms resistance. Signals from 
Schöneberg were heard, but weakly ; the loudness wa: about the 
same whether the pair of antennz NS or EW, or NW or ES, was used. 
On the other hand, no reception was possible with the antenna pairs 
NE and SW, normal to the Schöneberg direction. 
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The 150 metre long connecting wires L (Figs. 1 and 4) were either 
of 1:5 mm. wire, аз already mentioned, or else consisted of a 2 cm. 
wide 0-2 mm. thick copper strip laid in the s&me manner. A third 
type consisted of a 1-5 mm. copper wire with thick gutta insulation, 
leid in an open ditch 0-5 metre deep ; and a fourth of an insulated 
0-8 mm. wire laid on wood poles 8 metres high. Experiments made 
with these four types showed little difference in the strength of 


received signals, but the loudest were obtained with the copper strip | 


and the insulated wire in open ditch. 

On filling in the ditch with earth the signals became weaker, 
evidently owing to eddy currents set up in the soil. 

With the antenna pair E,E, the Swinemiinde station was also 
heard. The distance in this case is 230 km., and the direction 
makes an angle of 23 deg. with the Schóneberg direction. Оп 
Swinemünde sending with different wave-lengths the best reception 
was again found to be at a wave-length of about 1,500 metres. 

The large station at Norddeich was heard in all the antenn», the 
signals being very strong. In order to get Norddeich it sufficed to 
lav an insulated wire 200 metres in length upon the ground in the 
E-W direction and to insert the receiving apparatus at the centre. 

The time signals from the Eiffel Tower were heard with regularity 
in the antenna pair E,E,, and also the messages which were sent on 
the 2.000 metre wave with low-spark frequency. The strength of 
signal was about the same as those of Norddeich. 

The station on the Admiralty building in London was heard in the 
daytime, and at night with the antenna pair EW, the signals being of 
intensity up to the equivalent of 30 ohms resistance. The wavo- 
length measured was 3,400 metres. At Schöneberg the Whitehall 
station can be heard occasionally with a 40 ft. aerial, but not in the 
daytime. From this it is evident that, certainly for long waves, an 
earth antenna of 240 metres length is fer superior to an aerial antenna 
40 metres in height. The Poldhu station was heard with the antenna 
pair EW with intensity up to 20 ohms, the wave-length in this case 
being determined as 2,800 metres. 

Besides these stations which have regular times for sending. many 
other stations were heard occasionally, especially the Berlin experi- 
mental station ; while during the manceuvres many military stations 
were heard both by day and at night. The large station at Pola was 
recognised several times by its manner of sending. Atmospheric dis- 
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turbances were almost always noticeable during the: whole of the 
experiments, and coincided with a thundery period; even in the 
earth antenne they were so strong that the sensibility of the galena 
detectors was reduced. For this reason the detectors employed were 
provided with a regulating screw, which enabled the pressure, and 
hence the sensibility, to be regulated during working. 

In the July nights thunderstorm disturbances were often heard in 
absolutely clear weather. It was then possible to see, for hours 
together, a weak flickering glow, mostly on the S.-E. horizon, which 
evidently came from very distant storms ; 2nd simultaneously with 
the flashing the disturbances were heard in the telephone. The 
disturbances could be diminished to some extent, without weakening 
the received signals, on connecting the two outer earth connections 
by means of a wire laid on the ground underneath and parallel to the 
connecting leads L. 

The Marconi trans-Atlantic stations of Clifden and Glace Bay 
work with waves of about 6,000 metres, and in order to be able to 
listen to their signals a 1.270 metre insulated wire was laid in the 
direction of Glace Bay, about 500 metres being bare wire, on insulators 
l metre above the ground over heath and field, and the rest through 
wocded country, es earth connectors. Wire networks of large area 
were employed. 

The receiving arrangements were those shown in Fig. 4, ell wave- 
lengths between 3,000 and 8.000 metres being obtainable therewith. 
In the pericd September 5-22 the Marconi stations were heard early 
in the morning and every evening from 5 p.m. to 8 p.m. During the 
whole time the atmospheric and earth disturbances were excep- 
tionally strong, во that there was a continuous crackling in the tele- 
phone. For this reason the detectors had constantly to be adjusted- 
In the case of Clifden, the strength of signels was up to 10 ohms with 
à telephone of 7,000 ohms; in most ceses it was about 50 ohms, 
Between 6 a.m. and 7 a.m. seemed to be the most favourable time. 
when with careful adjustment of the detector, signal strengths of 
less than 30 ohms were often reached. At this time, also, the Glace 


| Bay signals were often audible for а few minutes; they were dis- 
tinguished by the tuning and by the high shrieky note, which is much 
like that of Clifden. The signals were loud enough to have been read 
| quite easily had it not been for the thunder disturbances. As it was, 
only broken sentences could be made out. The wave-lengths of 
Clifden was measured as 5,600-5,800 metres, and that of Glece Bay 
Газ 5,800-5,000 metres. 
Determinations of Direction.—With the aid of the antenna cross 
NESW of Fig. 1, the directions of severe! distant sending stations 
were determined after Bellini and Tosi's radiogoniometrie method. 
The radiogoniometer used was made at the Telegraphs Experimental 
Station. 
In order to test in advance whether there were any marked irregu- 
larities in the nature of the ground in the vicinity of the station, a 
small transmitter for 200 metres wave-length was set up and its range 
in the various directions determined by means of portable receiving 
stations. The range was found to be 2-5 km. in every direction, во 
that it can be taken as proved that within this circular area there was 
no noticeable disturbing action es affecting the wave propagation. 
! The measurements of the bearing were able to be carried out within 
an accuracy of 3 deg. 
In determining the direction of Nchóneberg with the 1.400 metre 
wave it was found that there was en easterly (to the right) deviation 
of 8 deg., às compared with the geographical direction. This was 
repeatedly confirmed. With the 2.900 metre wave there was even à 
deviation of 10 deg. in the same sense. 
The radiotelegraphic determination of the besring of Norddeich 
gave southerly (to the left) deviations, es comp:red with the geo- 
graphical direction. end these deviations had different values on 
different days, ranging between 0 deg. and 7 deg. ‘The causes of 
these deviations and their fluctuations must be sought in the inhomo- 

geneous nature of the earth's surface and its alteration with the 
weather. The sense of the deviations can be explained on the assump- 
tion that the Havel Lekes, lving to the north of Belzig. favour wave- 
propagation and give to the wave-front a direction which is inclined 
toward the lakes. Оп the other hand, the bearings of the Eiffel 
| Tower and of Po'dhu agreed with the geographical directions. 
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With the directive reception from Norddeich and the Eiffel Tower 
it was especially noticeable that, though it was possible to get a loud 
maximum and a weak minimum, according to the direction, yet for 
no direction was there zero reception. This result can be explained 
by the fact that, on the way, over several hundred kilometres, the 
waves have got bent by hills, rivers, towns, clouds or inhomogeneous 
strata in the earth's interior, and in this way have gradually become 


partially dispersed. 


dynamo having & maximum output of 2 kw. at 400 to 700 cycles 
per second was used, driven by a petrol engine. This supplied a 
condenser circuit furnished with a “ quenched spark” gap, after 
being stepped up in the usual way. The antenna circuit was con- 
structed in the same way as for the reception experiments (Fig. 4), 
and was excited by the primary, a tight inductive coupling being 
employed. 

In working with Schóneberg the four different connecting con- 


was no distinct difference in the loudness of signals as received in 


above the ground or 8 metres up. With the 850 metre wave it was 
2130 immaterial, so far as the signals received at Schöneberg were 
concerned, whether the terminal condensers F (Fig. 4) were used or 
whether the connecting wire was left free at the ends. On the other 
hand, with the 1,350 metre wave, the strength of the received signals 
was considerably increased when the terminal condensers were used. 
The loudest received signals in Schóneberg (40 ohms shunt to 7,000 
ohm telephone) were obteined with full power of the tranamitter at 
Belzig when the following combination was emploved : The 1,350 
metre weve. the copper strip 1 metre &bove ground as connecting 
conductor, end Leyden jars of 1,600 em. capacity as terminal 
condensers, 

With the seme sending arrangements it was quite easy to transmit 
to Swinemünde, 230 km. It was also tried to effect communicetion 


D 


Transmission Experiments.—For the sending experiments, æ 


ductors previously described were tested. It was found that there 


Schöneberg, whether the connected wire was supported 1 metre: 


= ee ns ^ EN" „= = MNA eo m gnare Am Rp ET ———— 
- — AU. quam es e s 


870 THE ELECTRICIAN, MARCH 8, 1912. 


with Norddeich using the 1,270 metre long wire antenna. In this 
case, however, the arrangement was not symmetrical, since the hut 
with the sending apparatus was 500 metres away from the E end and 
770 from the W end. This was overcome by leaving the W con- 
ductor (L,) with a free insulated end (Fig. 5), while the E conductor 
(L,) had its condenser К. of 3.500 em. capacity, left in circuit. This 
arrangement was, with the 3,500 metre wave, excited with 1 kw. in 
the antenna; and although the antenna was quite insufhciently 
insulated, and in the forest crackling discharges passed everywhere 
to the rain-moistened branches on which it lay, vet Norddeich was 
able to pick up faint signals. Simultaneously, Schoncherg tried to 
get the signals from Belzig. but without success, although Norddeich, 
at 405 km. distance, was able to hear them, Schóneberg being onlv 
65 km. distant. The reason for this lies in the directive quality of 
the horizontal pair of antenne. The antenna used made an angle 
of only 8 deg. with the direction Belzig-Norddeich, and therefore 
radiated very strongly in this direction, while the Schéneberg direc- 
tion was inclined at an angle of 122 deg. to the antenna, and, in con- 
sequence, Schöneberg could only receive a small amount of, {һе 
radiation (see Fig. 1). í 

Results.—The aerial conductor systems that are employed in 
wireless telegraphy. and which are now carried by towers and masts, 
can in all cases be replaced by horizontal antennie, where the use of 
horizontal conductors is а constructional роху. For such 
installations, whether the wires are laid beneath the carth's surface 
or are carried a little distance above it, or whether earth connections 
are used or not, are all matters of minor importance. The pre- 
ference as to which particular arrangement is to be employed will 
depend upon the actual local conditions. To secure good effects 
with the horizontal antenna the only condition of fundamental 
importance besides as great a length as possible is that there should 
be maximum potential at the extreme ends, and, so far as possible, 
maximum current at the middle. A straight conductor of length 
equal to half a wave-length, and having insulated ends, laid just 
above the ground or in trenches, could therefore be looked upon as 
being the most favourable shape for an earth antenna. The wave- 
length appears to be shortened by the proximity of the earth; in 
the experiments described, in the ratio of about 5:6. А simple 
straight conductor has, however, the constructional drawback that 
it does not allow of a sufticiently tight coupling with the primary 
circuit of the transmitter, and for this reason cannot be sufficiently 
atrongly excited. For reception purposes it is unsuitable owing to its 
not acting sufficiently strongly on the detector circuit. 

The most convenient way of securing an effective coupling in the 
case of a long horizontal antenna svstem is the arrangement shown 
іп Fig. 4. In this the whole system oscillates in two half waves, 
there being potential loops at the outer ends of the connecting wires 
and at the condenser C, and potential nodes in the region of the inner 
ends of the antenne. 

Horizontal antenn:e can be constructed with incomparably smaller 
means than can vertical antenn:e of the same effectiveness. For 
instance, the antenna with which the Glace Bay signals were heard 
was built in one morning by five persons. Further, such aerials 
are to a much smaller degree exposed to atmospheric disturbances 
than are vertical antenne. On the other hand, experiment shows 
that all receiving antenne are the more sensitive to atmospheric 
disturbances the greater the wave-length to which they are tuned. 
"l'his behaviour shows itself in the case of horizontal as well as with 
vertical antenne, and is, in fact, more particularly disturbing in the 
former case, since, with horizontal antenne, large wave-lengths are 
particularly advantageous. Small stations working on ships or in 
towns, with small powers and short waves, will therefore work with 
vertical antennx for constructional reasons, but for wave-lengths of 
over 1,000 metres the constructional difficulties of an еНесйуе 
vertical antenna are considerably greater than those in the way of 
an equally effective horizontal antenna. 


Horizontal antenne have the advantage of possessing, when long 
enough, a sufficiently high damping resistance, which is of the order 
of the damping resistance of a rectilinear Hertz oscillator. At 
Belzig values between 50 and 120 ohms were measured, as compared 
with the radiation resistance of about 5 ohms in the case of large 
umbrella antennwe. This favourable property of horizontal antenne 
confers the advantage of allowing of the employment of close 
coupling in the case of Belzig about 28 per cent. The main advan- 
tage of horizontal antennze, however, consists in the fact that the 
current intensities and the potentials which occur in the antenna 
are, for equal output. ever 80 much smaller than those found in the 
usual vertical antennæ. In working with Swinemiinde the current 
inthe Belzig antenna was only 4 amperes ; the potential was so low 
that only sparks of a few millimetres in length could be drawn from 
the antenne. At the same time, in spite of the large damping 
resistances, the antenna capacity was so small that the damping 
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decrement was not greater, and consequently the tunability of the 
waves radiated not less than in the case of the ordinary tower ог 
mast supported antenne. 

The damping relations in horizontal antenne endow them with 
à particularly high loading capability; they have other favourable 
properties, such as directivity and reduced sensibility to thunder 
influences, whilst their cost of construction, even if made several 
kilometres in length, is only a small percentage of that of high towers, 
But, besides these advantages, the increased loading capability is 
of quite exceptional importance. For this reason, and further, 
owing to the fact that horizontal antennze are able to work with long 
waves, they enable the high-frequency alternator to be practically 
applied. For up to now, in spite of the enormous tower erections, 
it has not been possible to build an antenna which would allow of the 
permissible output from high-frequency alternators being fully 
utilised. nor even one which is capable of effectively radiating or 
receiving the long waves of such machines. Marconi also works, 
at Clifden and Glace Bay, with one-sided horizontal antenna: which 
are laid over high towers. He also ascribes a directive capacity to 
them ; but that this can only be unimportant can be seen from the 
fact that, although the Clifden station should radiate but little in 
the easterly direction, yet at Belzig. 1,500 km. east of Clifden. the 
signals were received and were extraordinarily loud. 
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THE HYDRO-ELECTRIC POWER SCHEME OF THE 
CITY OF WINNIPEG. 2E 


(Concluded from раде 834.) 


TURBINES AND ELECTRICAL PLANT, 


The general arrangement of the power house is shown in 
Figs. 6 and 7, which also illustrate several unique features in 
the hydraulic construction made necessary by the high veloci- 
ties that have to be controlled. The problem of choosing the 
most desirable type and dimension of generating unit also 
required much careful study. The great power capacity avail- 
able, along with the large prospective market, indicated the 
use of as large a unit as possible. The moderate head, and 
consequently the large quantity of water which would have 
to be handled, set a definite limit upon the dimensions of the 
unit. The desire for a compact equipment predicated the 
employment of the highest permissible speed. The choice, 
therefore, fell on а two-runner turbine unit, with a-capacity~ 
at the coupling of 5,200 H.P. This was coupled to a three- 
phase generator with a normal rating of 3,000 kw. This unit 
will pass, at а net head of 45 ft., 1,250 cubic ft. of water per 
second at maximum output, and will run at 164 revs. per min. 
This quantity of water can be disposed of without unreasonably 
high velocities in the inlet or tail races. | 

It 18 proposed to employ three of these generators as one 
operating unit, and the switching is arranged on this plan, 
though provision has been made for the isolation of any 
machine, or, to a limited extent, for the rearrangement of the 
groups. This will give the operating unit a capacity of 
9,000 kw., and five of these will form the complete installation, 
in addition to one spare generating unit. The transformers are 
of the single-phase type, and have a capacity of 3,000 kw. each, 
so that the bank of three make a unit corresponding to that of 
the generating equipment. This gives a very desirable arrange 
ment from the point of view of ensuring continuity, flexibility 
and simplicity. 

Power 18 generated at 6,600 volts, the frequency being 60. 
Five generators are being installed at the present date. Two 
250 kw. 125-volt exciters, direct driven by water turbines. are 
being provided with the original installation, though it is also 
proposed ultimately to instal two motor-driven exciters of 
the same capacity. The regulation of voltage will be by means 
of Тит regulators, with line-drop compensators. Trans- 
formation will normally be at a ratio of 1 to 10, though taps 
are provided which will permit а 1ange of line pressure at the 
generating station of from 53,000 to 72,000 volts. 

The generation and transmission circuits are all handled 
from a control gallerv opposite the exciter bay, and. by means 
of a set of meter pedestals and remote control bench boards, 
those for each operating unit are isolated from each other. 


ef 


ПО || | | 


THE ELECTRICIAN, MARCH 8, 1912. 871 


ima 5 


[IT ET 
D 
т Coats ЧН EROS N ny 


ISCHARGER COMPARTMENTS 


Im 
Li 


Tyee 


РТ 


noU UN лыб eo мж 


ГГ fads. 
z 
Li 
^ 


SS 


=т= 


_ —! 


= 
> 
СЕ 
— 

НӘРЕ Ш 0 iL 

— 4 _— ‘ 
— у 1 (M 
, bu 4 NI 

i / | P em \ ‘ 
` , ^ ГЕ > т y | й \ 
` . a ‹ „ж MEI ` = P y^ — ГА ЬЯ d at 
[--1 p " ` РА А е ` - i 
ФЕ =; TTE Еж LL = - 
"E. фаал TXLCLESU CELLO It ШЕГУ xd fM оч 2 Ат. | 
um TERIS D иы, Cr ыры ПЕ >. 
> ee IET E p^ X ^ 
а, — = ГЕ: 5 5 i — À 
Vm Lat ә à т 


d 
Г) 
i 
L] 
' 
X 
T = =F 


LLLLLITTTTTTTTTT] 
ШШ 


1 iM [+4 4 
Ё АННУ 
dii E i i 
І INE Н АЙ { E aiga 
Bm js Spas YEN ТТ 
| ТЕЧЕ RUE | ШЦ 
Pi u m ПЕЕ 
LI m LÀ 
L] - ` 
, * 
, LT 
` 


ELT 


7 


УУГА Y 


ШШШ 
ШЙ 


еы СР. 
ae ee 


USD NCSICIL EHI; 5 
Галаад 
MDISCHAR 
е d 


О Pris 


—— 


СОТКЕ: 


ДЕ, 
' 
9: 
` 
— / ' 
шш A 
ТЕЕ ~a 
peneana 


SEE 


а || м || 


минишип, 
ДШШЩ 
" — o алдаа 


ТИ Fog ИШЕ ТОАТ 
| as Ll Hg [SE Bn E 
| ik BUE aH L 

| | He ga ч l; PH 

| Hu n i arm id Hi 


- Jil s. ` 
— : r 4 C er e 
dr | | e = = 
<5 Oz \ | 
«~ тт ! 
} 3 uz | ie 3 | | р 
Ai A Pcs Е 2 А ! 
CN 1 о | тоа / к | ! 
{ <= ы a m 
Ч A AN 
| 


|, 
Е oa 
zu — — „И X < 
алии тео | |, | c 
F——-———-4 i © 
= i I= 
— НЕ И 
Gems = —— {= ae 
ee - - i - 
0—4 3 y € 
3 = 
—— | P | = b i 
Fw" ee Á H | © 
iH : h 4-9 
{= i oO 
АН ү, с 
||: == Б 
GER. i ' б 
| = ' 
= ' I 
JHE x ^ 
ВЕ t | 
[3 —— - ! ! 
p d— * ox 
He i Vay- 
$ 1 I 
= ! і Г 
Е Xx 
жере; ЕЙ у. 5 
= - ! 1 ! 
H Е 
SK z ' 1 
NI Нр? | "e ' 
Res AM i i 
ор 72: ae Se 
АҢ р t 
хс | сє 
КАНЕ! eRe 
nr H ' 
UP | с 
mee XE Е: b oux 
= M" ВЕ $ ' = i 
SNE 9 
E ЧЕ i "a 
а fe 
GEN == =: E i 
= 
у ( =з 4—4- = ' 
\ == +4 = „ЖЕШ, 
OSS 4b = | E 
2 «== Б ESR 5 
2 СР = À M ' 
— L-L == ! 
= — “Kt ! ! 
am = = БЕД, le 
P гек) П 
аз ж =) A ' 
к= = МАЄ ! (o4 
-—— = к AA ‘ ‹ | 
m oe жк == SC { 
xm m KK МА ' Ж, 
уч = Woy | |! 
С x 
\ = АЛ ! M. 
4 12 ' 
= [Y^ ү, | i f 
‚ М SNK КУЛО I А 
Ss ч, == ЛУ Ж ' і 
See "nr: 4 = —— |J j р 
C | = ко, 
^. ^ » - = ХА v + | 
‹ - - =— ККК i 1 
& 4: == UX) У | & o3 
— I , d 
к=== | 3) | |: 
( == КИ i l 
= же *y Y. " у | 
Е = -—— r 
- ЕЕ I ! i 
= — we | 
p — хх i ! \ 
® = ААА у \ i i 
—_—— a KW RN 
[T KK 
aaa ata: =P |, 
„> ^^ - — — ЖЕЛ М r 
| Mn" [ [| 
= ИХ ' 
- Zz—— YK) ЖҮ 
ЕЕ | == Я 
= | эже NOV „ЭУ 
= ] Mim Doy N x М : 
== œ Т, Ke у, - | 
PII E DANN М 
a — +A), nd 
ere EN И 
== 00 т 
ER CRY 
8) 9 € Ji 
ЕЕ 
E у. 
= АА 
= м 


Baa dom 


£A 


+a f 
» 


Fic. 6.—PLAN SHOWING GENERAL ARRANGEMENT OF PLANT. 


The low-tension (6,600-volt) leads-and 'buses are all isolated 
by barriers on the main floor of the station, and the oll switches 
are also fixed in separate compartments, one compartment 
being provided for each 9,000 kw. The high-tension wiring 
is all arranged in the upper portion of the switching bay, and 
the oil switches, of which there are three per unit, are located 
on the gallery, those for each unit being in a separate compart- 
ment. This high-tension wiring is arranged so that there 13 à 
distance of 4 ft. between wires and a clearance of 2 ft. between 
each wire and earth. 

The transformers are of the oi!-immersed, water-cooled type, 
each being built into a separate concrete-walled compartment, 
the entrance to which from the power-house floor is guarded 
by an iron-clad door. The case of the transformer is of a 
special pattern of boiler-plate construction, ard is set upon а 
cast-iron base. The water-cooling coils are of brass tubing. 
A complete system of tanks, pumps, dehydrator and piping 18 
provided, similar to that described below as part of the equip- 
ment of the Winnipeg terminal station. 

Each outgoing wire passes through a separate concrete com- 
partment, in which will be placed the lightning arrester. The 
compartments for one circuit occupy that length of the build- 
ing which covers two tail-races—that is, the exceedingly liberal 
space of 56 ft. But the arrangement is very convenient from 
a constructional point of view. Ап electrolytic arrester 18 
provided, with its horn gaps and operating mechanism, inside 
each compartment. Upon the roof beside each wire anchorage 
a set of horn gap arresters will be placed. The lines enter these 
compartments of the building through special “ hoods ” of 
reinforced concrete suspended from the wall. These hoods are 
open below, but the inlet through the wall is protected by a 
special entrance insulator of the Locke type. 


TRANSMISSION. LINE. 


The transmission line is built over a private right-of-way 
100 ft. wide. It is 77 miles long, and traverses a varied 
country, the eastern section being typically Laurentian— 
rock, muskeg and scattered areas of arable soil—the western 
section erossing a prairie and farming country, several miles of 
which are closely wooded. Two lines of double circuit towers 
and a separate telephone line are to occupy this right-of-way. 
A patrol road 12 ft. wide has been built next the telephone line, 
and a considerable stretch of this road has been corduroyed, 
the bottom being most unfirm. 

The telephone line consists of a single copper circuit of 
No. 12 B.W.G. copper, and is unearthed. It is carried on glass 
insulators which will stand a wet test of 19,000 volts. These 
occupy a single cross-arm upon a line of wooden poles, so 
placed that when the second line of transmission towers 18 
equipped there will be a distance of about 30 ft. between the 
telephone wires and the nearest power conductor. The tele- 
phone circuit is transposed in a continuous spiral, four turns. 
per mile. At every mile is an iron-clad plug box mounted upan. 
a pole, at which the patrol man may call the line terminals ; | 
below each of these boxes is placed an insulated step, and the. 
lineman will be furnished with a well-insulated plug and cord. _ 
Five telephone booths are also built at convenient points, 
generally between the transmission line switching towers. In. 
these are to be kept a stock of repair supplies for transmission 
line and telephone line use. А sleeping cot and a stove is also . 
provided in each of these booths, as well as a work-bench. The . 
instrument used is а standard wall set with disconnecting. 
switches for connecting to the telephone circuit, and for 
isolating each end of that circuit if necessary. At certain of 
the more isolated booths a stable will be provided. 

The transmission system, which is being built for the output 
of the initial installation of generating equipment, consists of a 
series of steel towers set upon concrete foundations and carry- 
ing two three-phase aluminium circuits, the wires of which are 
spaced at 6ft. centres. The capacity of each circuit is 
11,250 kw. А second line of towers will be built as soon as the 
increase in load makes this extension necessary. The tower 
foundations are of two classes. Thejone for firm"soil, which 
was intended to be a hollow concrete block set 7 ft. in the 
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ground, but which, by the choice of the contractor, was built 
as & solid block ; and the other for unfirm foundations, con- 
sisting of a reinforced hollow concrete block erected and grouted 
in place upon piling. In some instances, where the depth to 
firm bottom for piles was too great, a crib was used. On rock, 
the footing if shallow was anchored thereto. 

The towers are of two general types—braced and flexible. 
In the former group are the standard braced, transposition and 
angle towers, 50 ft., 50 ft. and 56 ft. respectively, and the special 
towers for river crossings; in all. nine types of these towers 
were used. Two types of flexible towers were used, one for 
firm soil and one for swamp construction. These towers are 
42 №. high. Figs. 8 and 9 show the standard braced and 
standard flexible towers respectively. The braced towers 
are spaced generally 1,200 ft. apart, this distance being varied, 
however, to suit the profile of the route or to fit the road 
crossed. The longest span on the line is 939 ft., and 13 at the 
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sign of failure, and under test it withstood 1,500 lb. just before 
breaking. On dead-end river crossing and railway crossing 
towers solid pins of the same diameter are used. 

The conductors are of aluminium, and are made up of 19- 
strand cable of cross-section 278,600 circular mils. Each 
strand was tested before cabling, and a high ultimate strength 

‚ and elastic limit —namely, 14,000 lb. to 15,000 lb. and 24,000 Ib. 
to 29,000 №. per square inch— were thus assured respectively. 
The cable was delivered on reels carrying not less than 4,000 ft., 
and the joints in stringing are made with 18 т. elliptical 
tubular sleeves, three complete twists being given. 
The test of a sample joint indicated that this joint is as 
strong as the cable itself. In stringing this cable great 
care was exercised to prevent contact thereof with the steel or 
with rocks; it was pulled over each tower as the reels were 

‚ unwound, a stout pine cross-arm with wooden pins in place 
being secured upon the channel-iron cross-arm of the tower. 


TRANSFORMER 
COMPARTMENTS 


Low Water Level. Elev. 159-70 
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Е.а. 7.—CROSS-SECTION THROUGH PowER Hovsr. 


Winnipeg River crossing. The flexible towers are placed | The sags were carefully calculated and checked, and ,were 
intermediately, and serve as struts only. The first braced | formally approved by the cable manufacturers before the 
tower assembled was submitted to the following series of tests | work was begun. А set of curves of sags for varying spans 
in May, 1909, at the shops of the manufacturers in Winnipeg. | and temperatures was prepared, and a simple set of auxiliary 
Across the line of the circuits 6,200 Ib. was applied to one end | curves was laid out for determining the proper adjustment of 
of the cross-arm, which is 43 ft. above the ground. This | the standard sag for differences in the elevation of consecutive 
represented a wind load of 1,040 Ib. per pin, the tower being | towers. Each span was sighted in separately as the tying-in 
designed for 1,400 Ib. per pin. Along the line а load of 7,200 lb. | gang proceeded. | 

was applied, the equivalent of 1,200 Ib. per ріп. The moderate | The cable is strongly fastened to the towers by 42 servings 
deflection in each direction indicated the satisfactory nature of | of No. 2 B. & S. gauge soft drawn aluminium wire on each side 
the design. The flexible tower is designed to resist the same | of the insulator, two wires being used. This gives a wrapping 
transverse line forces, but it can withstand only about 480 №. | sufficiently long to protect the cable against injury from an 
gross at the cross-arm in the plane of the transmission line. | electric arc, which might jump to earth over the insulator. 
The 2 ft. pin of standard wrought-iron pipe bearing the insula- | Upon the insulator and under the cable is placed a U-shaped 


tor is designed to be the weakest point in the wire supports, 
and this can withstand a pull of 900 lb. before there is any 


aluminium plate or cushion j in. thick, which is afterwards 
cramped together over the cable in place. The principal 
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object of this is to afford protection to the cable against the 
confined electric аге which would follow a puncture of the top 
of the insulator. 

The insulators used are composite, consisting of four shells, 
which are secured together and to a malleable iron threaded 
pin top with Portland cement. The outside dimensions are 
16 in. diameter at the top by 134 in. in height overall. The 
lower petticoat is an inner one protected from rain. The 
assembled insulators withstood at the factory, under favour- 
able weather conditions, 195,000 to 203,000 volts dry, and 
130,000 to 140,000 volts under a precipitation of 1 in. of water 
in four minutes ; and under unfavourable weather conditions 
they withstood 167,000 volts dry test and 119,000 volts wet 
test. All insulators delivered to the line were inspected at the 
factory and tested electrically in parts and after assembly. 
After acceptance they were shipped three in a crate ready for 
transport to the tower. 

TRANSFORMER STATION. 


The terminal transformer station in Winnipeg is located on 
the river front at Point Douglas at the north end of а city 
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occupy this floor. Six oil-immersed water-cooled transformers 
are at present being installed, though the building can accom- 
modate nine. Each of these transformers is of 2,700 kw. 
capacity, and step-down the incoming pressure from 60,000 to 
12,000 volts. The transformers occupy individual brick 
compartments on the ground floor, the compartments being 
separated by a brick wall from the low-tension switchroom 
alongside, which occupies the entire length of the building. 
The 12,000-volt wiring in this station is all enclosed in barrier 
work. All the switches are of the oil-immersed electrically 
operated type, the energy for their operation being obtained 
from а 10-kw. motor-generator set and a 100-ampere-hour 
storage battery. 

The transformers are of the oil-immersed water-cooled 
* shell ” type, of pattern identical with that used in the genc- 


rating station. They were built to an efficiency guarantee 


Fig. 9,—STANDARD FLEXIBLE TOWER. 


block. It is designed for receiving the whole of the energy | of 98-7,per cent. at full load, and those already tested for the 


from the generating plant, and is built symmetrically about 
а central office section. The east wing is now nearly com- 
pleted, and will contain three banks of transformers with a 
capacity of 24,000 kw. The building is of red brick with white 
stone facing, and rests upon a foundation of concrete upon 
piling. A spur track leads into a portion of the building, 
Where an electric travelling crane can be used for unloading. 


The equipment in this station consists entirely of static | former с 


— 


generating station have satisfactorily met this guarantee in the 
factory test. The regulation guarantee 13 4 per cent. at 80 per 
cent. power factor, and 1-1 per cent. at 100 per cent. power 
factor. The guaranteed limit of temperature rise under full 
load is 35°C. above the entering cooling water. The outlet 
bushings are of the condenser type, a design recently made to 
meet the high static stresses between the conductor and trans- 
ase in the extra high-tension transformers and switches 


transformers and the necessary line protective and control | now manufactured. 


apparatus. The high-tension lines enter the building on the 
north through concrete hood-protected entrances, similar to 


those on the south face of the generating station. The elec- ! 


trolytic arresters each occupy a separate brick compartment 
upon the upper floor of this building immediately within the 
wall entrance. 
station, and the same clearances are observed as in the genera- 
ting station. The high-tension switches and series transformers 


The high-tension wiring 18 also exposed in this , 


In this station a very complete system of treating the trans- 
former oil is also provided, consisting of a series of filters, 
dehydrator, pumps and tanks, with the necessary piping.{ 


DISTRIBUTION. 


The energy from this station is distributed at 12,000 volts 
through lead-covered paper-insulated cables to sub-stations 
located at convenient centres. These cables are carried under- 
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ground in conduits, about 18.000 trench ft. of which were laid . Multiple conductors will be used as far as possible. 


during 1910. The scheme of distribution involves the early 
construction of four sub-stations. of which one, No. 2, at the 
‘corner of McPhillips-street and Higgins-avenue, is completed, 
and at the time of writing is being equipped ; while the down- 
town sub-station, No. 1, 13 already under construction in King- 
street, near Notre Dame. The general scheme of high-tension 
leads is shown in Fig. 10. In No. 1 sub-station will be placed 
Static transformers of 6,000 kw. capacity, while ultimately, 
if required, а 2,000-kw. synchronous motor driving а three- 
wire direct-current generator will be added. In No. 2 station 
3,000 kw. of static transformers is provided, but in the present 
building no accommodation is provided for direct-current 
equipment. No. 3 station will probably be located on Arm- 
strong's Point, to serve the principal residential district of the 
‘city, while No. 4 will be at the north end of the town. Equip- 
ment, with a capacity of 1,500 kw., which 13 intended for the 
north-end sub-station is at present being installed temporarily 
in the terminal station, and this equipment will serve, besides 
the domestic requirements of that portion of the city, for the 
city's street lighting. 


Fio. 10.—PLAN SHOWING AREA SUPPLIED BY SUB-STATIONS. 


The 500-kw. oil-immersed self-cooling single-phase trans- 
former has been chosen as the standard unit of equipment for 
transformation from 12,000 to 2,200 volts. It is as large as 13 


-desirable for this type of apparatus, and the type requires no 


complex auxiliary systems for its continuous operation. Pro- 
vision is made in No. 1 station for the direct-current service 
required for elevators, printing presses and certain other classes 
of demand. Current will be supplied from three-wire mains 
85'550 and 275 volts. The principal portion of this station 
output, as of that of the other sub-stations, will be distributed 
by 2,200-volt feeders, and there will also be » system of street 
wiring at 220 and 110 volts. 

In accordance with a by-law of the city, all wires within a 
specified area must be placed underground, and it is proposed 
to comply with this by-law by construction yearly of under- 
ground distributing conduits in certain portions of this area. 
The minimum number of ducts in any run will be four, and these 
will provide accommodation for street lighting circuits, low- 
tension alternating-current mains and direct-current mains. 


Certain 
runs will be designed to accommodate feeder cables as well. 
These conduits are being constructed under a special by-law 
of 1909, which furnishes funds and provides for rental of the 
Space therein. | 

The design and superintendence of construction of ‘his 
development were carried out by the firm of Smith, Kerry & 
Chace, of Toronto, Ontario, Messrs. Н. N. Ruttan (city 
engineer of Winnipeg), Wm. Kennedy, jun. (of Montreal) and 
Dr. L. A. Herdt (of Montreal) being the consulting engineers 
on this work. То the last of these gentlemen we are indebted 
for the above information. 


THE SUPPLY AND TRANSMISSION OF POWER IN SELF- 
CONTAINED ROAD VEHICLES AND LOCOMOTIVES,’ 


The following is an account of the communications to the 
discussion on Messrs. J. C. Macfarlane and H. Burge’s Paper 
on this subject, and also of the remarks of the last two speakers 
at the meeting. The first part of the discussion was reported 
in our last issue, pp. 839 and 840. 


Мг. H. E. Wimpenis said that the point was now being reached in 
suburban railway work at which, with a fairly high schedule service, 
frequent stops and short distances between stations, the proportion 
of the power lost in the braking was very great. He believed that on the 
shortest runs on some of the tube railways they had even now reached 
the point at which the amount of power used in propelling the train was 
actually less than that used in grinding up the brake blocks. That was 
a serious situation, because it meant that if distances between stations 
were to be reduced there would be a still greater waste of power, and the 
power supply would be at an increasing disadvantage. The diagram in 
Fig. 10 of the Paper showed the kind of thing that was роте оп.  Regene- 
rative control was not worth thinking about where the distances between 
stations were fairly long. but where the stops were frequent it was well 
worth consideration. The really important point of the authors’ equip- 
ment as applied to electric vehicles was that it made the whole machine 
foolproof. The authors in referring to the useful braking effect of the 
regeneration stated that the torque was arranged to be of such magnitude 
that it held the vehicle on a comparatively steep downward gradient and 
yet had not sufficient power to cause the vehicle to start backwards on the 
level. He, the speaker, did not quite see that, as the torque necessary 
to cause the vehicle to start baekwards on the level would only Һе about 
40 lb. per tou and the equivalent gradient would be only 1 in 50, which 
could hardly be called * steep.” The authors spoke of the acceleration 
or retardation being proportional to the rate of forcing down or raising the 
pedal. Did they really mean the rate or the amount the pedal was forced 
down? If it referred to the rate at which the driver's foot was moving 
it was rather an unusual arrangement. In curve 3 the smooth torque 
curve was just the kind of torque that was needed on a moving vehicle. 
The authors had not stated what acceleration they got at starting, which 
was rather important, but if the normal speed was about 12 miles per hour 
the starting acceleration seemed from this diagram to be about 7 ft. perseo. 
per sec. He did not know whether the authors had found this on test, 
but if they had he would say that the passengers must have experienced 
something very different from that on an ordinary motor 'bus where the 
acceleration was about one-third that amount. It was stated in the 
Paper that the energy consumption per mile was equal to 88 watt-hours 
per ton-mile. It so happened, as he had pointed ont elsewhere, that 
a convenient rule to remember was that 2 watt-hours per ton-mile were 
practically the exact equivalent of 1 lb. per ton. Therefore, if one took 
the total resistance, which in a vehicle of the type described would, at 
12 m.p.h., be about 45 lb. per ton, and doubled it. one got 90 watt-hours 
per ton-mile as being the dynamie equivalent of that amount of resistance, 
so that if the electric gear had 100 per cent. efficiency 90 watt-hours per 
ton-mile would be required. The authors’ figure came out at 88 watt- 
hours which was very near, rather suspiciously near, in view of probable 
efficiencies. In describing their petrol-electric system, the authors spoke 
of the 9 н.р. engine as being run air-cooled only. If that was possible, 
why was the ordinary 9 H.P. motor-car not air-cooled? It ran at a high 
speed through the air and therefore there would be more cooling than in 
the case of the ив. He would like an explanation as to why the authors 
thought it more feasible with their apparatus to run a 9 н.р. engine with 


—À 


to Fig. 9, he noticed that the authors assumed a starting acceleration of 
1} ft. per second per second, but he was astonished to find that they 
assumed a braking to the same extent. That was very widely divergent 
from current practice. It was, of course, not uncommon practice with 
electric trains to start at 13 ft. per second per second, but to stop at 13 ft. 
per second per second was unknown, the customary rate being anything 
from 4 ft. to 6 ft. per second per second. Therefore, if that curve was 
going to represent modern practice, the second line would have to be 
three times as steep. It was important to bear in mind that the rate at 
which one increased the acceleration was of vital consequence, and if the 
acceleration could be uniformly and gradually increased from the start, 


air-cooling only than it was under ordinary circumstances. Referring 
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it would be possible to run accelerations up to 5 ft., 6 ft. or even 8 ft. per 
second per second. With reference to the calculation based on the same 


diagram, the authors first stated that there was no need to assume that ` 


the rate of acceleration was constant when com puting the average power 
required to accelerate the train. That was true. but when making the 
actual calculation to suit a given case they assumed uniform acceleration, 
and based the calculation upon it. The conclusions they reached were 
‘therefore open to criticism. 

Mr. W. E. Rosson said that there were, he considered, two features 
essential in an ideal vehicle driven by any engine or electric motor for use 
where starting took place at frequent intervals and where a fairly high 
schedule speed was required. The tirst was that during accleration there 
Bhould be a graduated supply of power to the road wheels, so that. the 
pull on the vehicle was constant. while the speed increased, and this pull 
should be provided without waste of energy. The second was that all 
energy not used in overcoming tractive resistance should be recoverable— 
t.e., the kinetic energy of the moving vehicle at top speed should be 
utilised.. It was interesting to note that electrical engineers had one of 
their greatest fields of activity in devising means for neutralising the 
inherently bad characteristics of engines. The advantages of battery 
traction for city work were not understated. The greatest range of abus 
per charge had been shown to be 50 miles, but city conditions would be 
much worse than that, and there would be a much larger percentage of 
time at high amperage from than into the battery ; and the capacity of 
battery would, therefore, be less than stated. The authors had taken 
the capacity as 500 ampere-hours. This wis, however, on a five-hour 
basis, and must have been less when the discharge curve had such long 
periods at 150 amperes:and over. The possible reduction in capital, 
rates, rent and taxes was more or less debatable. With omnibuses, the 
better lighting and smoother running in themselves would not create 
a traffic, unless the speed of service was better. Comparing the figures 
given by the authors for the saving т running costs for their proposals, 
as against those given for previous battery 'buses, it appeared that 
previous 'buses consumed something over l unit per mile, and 2 units 
for charging. This bus used 0-33 unit per mile, and took 1 unit for 
charging. For city traffic these last figures must be greatly increased. 
The authors’ "bus cost, at dd. per unit, 4d. per mile less than previous 
‘buses. This brought the cost per ‘bus-mile of the previous tvpes to 
4-14., as against their 3:64. This still gave the old type an advantage 
over the petrol ‘bus figure of 4-74. The only other ways in which they 
had a commercial advantage was that the saving in weight by their 
system allowed more passengers to be seated, and the maintenance 
charges for the battery were lesa. With regard to the American electric 
vehicles, these were mostly electric runabouts, and, in any case, the cost 
per vehicle-mile for pleasure working was rarely the determining feature. 
The system proposed was really а modifed Ward-Leonard system. Any 
advantage gained was a saving in weight, but that was trivial, as the 
whole electric equipment with motor omy weighed 7 cwt. With the 
motor booster greater variation of voltage was possible. With regard 
to method (c) used by the authors, the claim that the torque speed 
characteristic was similar to that of a series motor was incorrect. In 
а series motor, up to full motor voltage, for any given armature current 

the torque remained approximately constant. In the authors’ System, 
from zero volts on driying the motor up to battery volts across the motor, 
the winding E was assisting D, but with graduallv reducing effect, until 
when the volts on the motor were equal to the battery volts only D was 
effective. Then, from battery volts up to battery + booster volts across 
the motor, E was acting against D with gradually increasing effect. That 
meant that from rest up to full speed the field strength of the driving 
motor was being gradually reduced if the current through С was being 
maintained constant, and the action of the series coil H on the booster 
obviously tended to that. It would seem, therefore, that the torque 
characteristic was really rather worse than that of a shunt motor during 
acceleration. The form of the acceleration time curve was also a bad one. 
The 'bus was claimed to be able to reach full speed from rest or rest from 
full speed in 14 to 2 'bus lengths. To do this the acceleration would have 
to be 3-1 miles per hour per second, and the average current 300 amperes. 
From the point of view of city work, the interdependence of the capacity 
of the battery and its maintenance on these periods of maximum demand 
Were great. From the design of the "bus, it seemed that well over half 
the weight of the "bus was on the front wheels. If the acceleration took 
place in two ’bus lengths it would appear that the ratio of the weight on 
the “drivers” to the tractive effort necessary forthe acceleration was only 
about three, too low a figure, and it would be better for that reason to 
have the battery under the floor of the 'bus, which would not be such а 
handy place. The objections to limit switch operation in electrical 
working had frequently been pointed out, and a battery system must 
either labour undera disadvantage of only moderate acceleration if using 
preventative measures equivalent to limit switches, or else must be large 
In capacity, so that maintenance would not be excessive. If, as the 
authors stated, they had a definite maintenance figure from the battery 
makers for a battery for use on their system, and city operation con- 
ditions were included in that guarantee for a long term of years, then 
the regenerative control should give it a commercial success It appeared 
that the authors recommended the battery in preference to the petrol- 
electric system where charging stations and battery makers were within 
range. The comparison between tables on pages 13 and 21 of the Paper, 
and the allowance of 2d. per 'bus-mile for insurance, showed that the 
petrol.electric cost per mile was 3:35, as against 3-6 for the all-electric. 
n face of that, how did the authors give the preference for city working 
to the all-electric, especially seeing that the petrol-electric equipment was 
the lighter ? 


Mr. W. E. BURNAND, in a written communication, pointed out that the 
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comparisons between the electric and mixed systems and the petrol 
vehicle were unfair to the latter, and that р. 3 and the parallel columns 
on pp. 13, 19 and 21 of the Paper, if arranged by a petrol man, would look 
different, and probably show a balance on the other side. An inter- 
mediate value was possibly the correct one, and he should estimate the 
balance favourable to the electric drive at about а quarter that assigned 
by the authors. Worm drive, where efficiency of transmission was vital, 
might with advantage be replaced by asilent chain. The engine running 
at full power all the time was not a condition specially adapted for air 
cooling, and the engine should, therefore, be heavier than an ordinary 
motor-car engine of equal power. For these reasons the advantages in 
favour of the electric or mixed self-contained systems were not so over- 
whelming as to ensure their adoption to the exclusion of others even 
under the conditions assumed. Curve 9 in the Paper was hardly fair to 
the authors! system: there was no regeneration to speak of, and prob- 
ably а plain series motor would have made a slightly better showing 
owing to the absence of the converter losses. ‘The speed torque curve 4 
in Fig. 3 of the Paper was not what was usually desired. It fell far too 
quickly before full speed was attained. The control arrangement could, 
however, be altered to deal with this. In other than self-contained 
equipment the conditions were much more favourable. For instance, 
the sinful waste of energy on the London Underground was painfully 
apparent. If the trains were equipped with complete regenerative 
control, leaving only a short length of third rail at each stopping place 
and a little way beyond. some Important. results would follow. For 
Instance, the batteries, being relieved of most of the work of acceleration, 
could be smaller. Having a refresher or charge up every minute or 80, 
they could be made smaller still. Having only to propel the train a 
minute or two, even if there was a stoppage between stations, few units 
were required out of the bat tery ata time. This rendered possible the 
use of a battery of plain thin lead plates, requiring only a small amount of 
preliminary forming. This battery overcame most of the usual troubles, 
whilst it had a higher efficiency for these short period discharges, and no 
grid weak in proportion to the weight it had to carry, or to break or 
buckle, and no paste to expand and drop off. The maintenance was 
thus only a fraction of what was necessary with the usual batteries. The 
first cost obviously would be much less, due to the less weight and the 
cheapness of manufacture and materials, The surface available with this 
battery and the nature of the surface permitted the requisite acceleration 
to be obtained without damage to the battery in case of a stop between 
stations. By this combination of regenerative control, a charge up at 
each convenient stop, and a non-pasted lead plate battery, the following 
savings could be obtained: A reduction of nine-tenths in the cost of 
third rail or trolley wire construction, a reduction of about a third in 
energy used, avoidance of difticulties at crossings, and the elimination 
of most of the wear and tear due to mechanical braking. There were, of 
course, many details and some difficulties in the application of this 
system, but nothing that could not be overcome by probably much less 
thought and labour than had been expended on most existing systems. 
The same arrangement could obviously be applied to tramways. It was 
also applicable to vehicles not running on rails, and, although the con- 
ditions were not quite so favoura ble, he thought they were in many cases 


тоге зо than Юг. self-contained arrangements in first.cost and costs of. 


power generation for fairly dense traffic. | 

Mr. А. M. TAYLOR, in a written communication, pointed out that on 
P- 13 of the Paper the output of the battery was given аз 530 watt-hours 
per 'bus-mile, while the mean of а large numberof tests published in * The 
Engineer" a few years ago gave 44 lb. per ton as the tractive force on 
a macadam road in good condition. At 121 miles per hour this was 
almost exactly 9 в.н.Р. developed at wheels. Taking the efficiency of 
the gearing as 95 per cent., of the motor (at half load) as 85 рог cent., and 
of the “ valve" as 83 per cent., he found that 10 kw. were required at the 
battery. But according to the authors! figures only 6-75 kw. were 
required. Practically 50 per cent. must, therefore, be added, from which 
it followed that, instead of running 50 miles with one charge, the 'bus 
would only run 33 miles. In order to do 50 miles either the weight of the 
battery must be increased by 50 per cent. or the life reduced by 33 per 
cent. In other words, the maintenance charge must be increased from 
24. to 3d. рег 'bus-mile. Next, as regards the maintenance of the battery, 
he was not quite satisfied that 2d. per 'bus-mile was a safe figure, even 
if the figure of 530 watt-hours were proved correct; and he thought it 
should be 2§d.—i.e., 3:94., if the measurements of power were also found 
to be wrong. This figure was based upon its not being safe to count upon 
more than 7,500 miles per renewal, nor upon a life of more than 150 
discharges. Не understood that а certain well.known traction cell fell 
off in capacity by some 40 per cent. with about this number of discharges ; 
and, if it was assumed that the capacity was to be kept at 100 per cent., 
even less than 150 discharges ought to be assumed. These figures were 
based upon its being necessary to pay for replating the cells something 
like 75 per cent. of the original cost of the battery. From the point of 
view of cost of charging the battery, it was also impracticable to 
expect central station people at present to give current during the day 
time at 4d. per unit, and he therefore thought that the latest Edison 
cell, which could wait for ita charge, even when quite exhausted, for 
many hours without injury, would have an advantage over the lead- 
plate battery. 

Mr. W. R. CooPER (communicated) remarked that, as the arrangement 
was equivalent to a battery with a reversible booster, the efficiency must, 
at times be less than with a simple battery, because half the energy 
was being transformed by the booster. This would be the condition 
during most of the run recorded in Fig. 5, and therefore he did not under- 
stand how such a low figure as 88 watt-hours per ton-mile was obtained 
unless everything was in exceptionally good trim and the roads were very 
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good. In comparing their battery of 19 cwt. with one of 2 tons as used 
on previous accumulator'buses. account should be taken of the weight of 
the converter on the one hand and of the controller on the other. The 
weight of the authors! omnibus loaded was considerably lighter than that 
of the Electrobus, and this in itself was a great advantage. The smaller 
battery should thus be capable of running a considerably greater distance 
than would be implied by the direct ratioof its weight. What one would 
like to know was how a run on the authors’ "bus with a 19 cwt. battery 
and the ordinary series parillel control would compare with the result 
shown in Fig. 5. Would it really be much inferior? The authors 
claimed a radius of 50 miles, which was higher than the figure usually 
attained hitherto, but he believed that ап Electrobus made a trip from 
London to Brighton, a distance of 52 miles, on a single charge two or three 
years ago. In order to run such a distance ав 50 miles, however, the 
authors used the total capacity of their battery. and this would be un- 
commercial. It had been generally recognised that for success in acen- 
mulator traction the batteries must not be worked to more than, say, 
three-quarters of its full capacity, and there must also be a margin for 
the varying state of the roads. For town working the authors’ 
arrangement would, of course, show to greater advantage, but some of 
the figures given in the comparative table of costs seemed doubtful. 
The authors reserved their reply for the ** Journal.” 


THE THEORY OF THE SUBMARINE TELEGRAPH 
CABLE.* 


BY Н. W. MALCOLM, D.Sc. 


Summary.— A short acecunt is given of the work of Lord Kelvin by 
which he was led to the discovery of the " KR" law and to the first and 
most simple form of arrival curve. The shape of the arrival curve is 
dependent on the signalling apparatus; and to obtain the curve under 
practical conditions the apparatus must be taken into account. After a 
discussion of the general theory of the propagation of signals in cables, а 
method is developed for obtaining arrival and sending curves by simple 
caleulation, for any form of apparatus. The method is illustrated by 
many examples, and is applied to derive the theory of the use of apparatus, 
such as arrangements of resistances and condensers, inductive shunts and 
artificial leaks, and to show the influence which they exert on the shape of 
the arrival curve, and, therefore, оп the maximum speed of signalling. 
The results are expressed in practical units and are contained in tables, 
and they are applicable to cables of any type. In conclusion, illustrations 
are given of the use of arrival curves to build up a message, at different 
rates of sending, whereby the influence of the apparatus can be rendered 
evident. ——— 

INTRODUCTION. 

Within recent years the growth of the telephone industry 
has been accompanied by corresponding growth in the theory 
of telephonic transmission. Many investigators have assisted 
in bringing the subject to its present high state of development ; 
but, with the'exception of the work of Oliver Heaviside, the 
theory of the submarine telegraph cable remains very much 
where it was left by Sir William Thomson in 1855.  Never- 
theless, the problems which await solution in the telegraphic 
case are no less in scientific interest and commercial importance 
than those which have been solved in telephony. 

The commercial value of a submarine cable is measured by 
its working speed. Increase of speed may be brought about 
by changes in the apparatus used at the ends of the cable, or 
in the construction of the cable itself. Inasmuch as the object 
is a quantitative improvement, it is very desirable that experi- 
ment should be preceded by a preliminary calculation of the 
magnitude of the result which is anticipated. The aim of the 
following treatment of the subject is to provide the means for 
this purpcse, and by developing the general theory of the cable 
to suggest in what directions improvements may hopefully be 
sought. It is shown how telephonic theory must naturally 
be transformed and extended in order that it may fit 4 
telegraphic case. 

In the theory of the telegraph cable the fundamental | 
problem is to determine the electrical state of the cable at any 
point and time after an electrical change has been impressed | 
on one end of the conductor, and to ascertain how this state 
is affected by alterations nthe cable and inits auxiliary appa- 
ratus. This problem has been studied for manv vears, and 
solutions of particular cases have been obtained from time to 
time. It will now be shown that the problem is capable оѓ, 
complete mafiematical and numerical solution. The more | 
complicated the conditions are the more complicated is the 
solution, but the process is in every case the same, and it is 
arithmetically straightforward and simple. | 


* Copyright. АЙ rights reserved. 
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NOMENCLATURE. 

For the sake of uniformity the following system of notation 
will be adopted. 

R, L, K and G denote respectively the resistance (ohms), 
inductance (henrys), capacity (farads) and leakance (mhos, 
reciprocal of ohms) per nautical mile (2,029 yds.). 2, and Z, 
are the impedances of the apparatus at the sending and 
receiving ends of the cable respectively, and they may be any 
combination of resistances, inductances, and capacities. V and 
C are the voltage and the current at different parts of the 
system; У С, at the sending end, V,C, at the beginning of the 
cable itself, V,C, at an intermediate point, VC, at the end of the 
cable. and V,C, at the receiving end. The cable is of length | 
nautical miles. E is the E.M.F. of the sending battery. 


THE TELEGRAPHIC EQUATION IN ITS SIMPLEST Fonw. 


In the case of a long submarine cable worked at a low speed, 
the determining factors are the resistance В and the capacity К. 
The value of Lis unknown ; for a single conductor it is difficult 
to calculate, and it has never been measured.* С 18 also in- 
definite; it is not merelv the reciprocal of the steady-current 
diclectric resistance, but it includes also the effect of absorption. 


Fic. 1.—САВЕЕ AND APPARATUS ARRANGED FOR SIMPLEX WORKING, 


As L and G are thought to influence the speed of signalling 
only slightly, they may be left out of account in the first place. 
The following equations then hold. 


dV 
RC mE — dr ө ° ° ° . ° • (1) 
and 
dC dV 5 
ae z K dt ө ө ° e. ° * ° (2) 
ү From these equations it follows by differentiation that 
xp? UV 
de dr? 
and Ld e LÀ Ld e e. . (3) 
dC ФС 
BR aj da? 


The differential equation (3) is the telegraphic equation in its 
simplest form, as it was obtained by Sir William Thomson in 
1855.1 Since then it has been studied by Heaviside, Poincaré 
Picard, Boussinesq and other mathematicians,t It expresses 
the voltage or current at any time or place along the cable 
in terms of the constants of the cable. Thomson saw that 
it was the same equation as that of the linear motion of 
heat in a conductor, a problem already treated in detail by 
Fourier. The solutions which had been found for the heat 
case could, therefore, be applied at once to the telegraphic 
problem. Proceeding in this way, he found that when both 
ends of the cable were put directly to earth the current 
at the receiving end of the cable could be expressed by the 


infinite series, 
о т?т? 


Е E LE 
14+2 Хе si, соз тл|. . . . 


" (4) 


where the summation extends over all integral values of m 
from 1 to intinity. 


C= 


m =1 


CasE ОЕ A Lone SuBMARINE CABLE. 
cU 
KRE 
This presents advantages from the 
point of view of theory, inasmuch as the series in (4) is then 


It is customary to denote the quantity bv г, and to take 


* Devaux-Charbonnel, “Comptes Rendus,” 143. р. 113, 1906. 

T Sir W. Thomson, Roy. Soe., * Proc,” 7, р. 383, 1855. Math. and 
Phys. Papers, 2, р. 62, 1884. 

+ А. С. Webster, * Theory of Electricity and Magnetism,” London, 
г. 540, 1897. Sce also Poincaré, ** Ecl, Electr.," 40, p. 121, 1904. 
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the same for every cable. But as it is important that an exact 
idea should be obtained of the magnitude of the quantities 
involved, time will be measured here throughout in seconds, 
potential in volts or millivolts and current in microam peres. 
To apply the solution to a particular case, take that of the 

San Francisco-Honolulu cable, laid by the Silvertown Com- 
pany in 1903 for the Commercial Pacific Со. The necessary 
data are 

[=2,276:4 n.ms. 

К —2-1856 ohms рег n.m. at sea temperature. 

К =0-3842 míds. per n.m. 


whence KRP--4.352 seconds, Rl=4,975 ohms and Kl= 
874-6 mfds. Equation (4) then becomes 


(microamperes per volt  , ТТЕР" | 
r ofsending battery) =201 1+22 3 . cos mT |. (5) 


Tur “KR” Law. 

The ^ KR” law may be expressed in various ways. “ We 
may infer [from (4)] that the time required to reach a stated 
fraction of the maximum strength of current at the remote 
end will be proportional to KRP.”  * The equation shows that 
two submarine wires will he similar, provided the squares of 
their lengths vary as the times divided by KR, or the time of 
any electrical operation is proportional to KR/?.”* 

The “ КК” law, as above stated, is of very limited applica- 
tion. Jt pre-supposes the cable to be without inductance and 
leakance, and both ends to be put to earth without signalling or 
receiving apparatus. Estimates based upon it of the working 
speed of cables under actual conditions are, therefore, hable 
to be greatly in error.T It will be shown later how it must be 
extended in order to take these conditions into account. 


THomson’s ARRIVAL CURVE. 


The values of C, as given by (5) are plotted from Table T. т 
Fig. 2, curve А. The broken curve В is the arrival curve for a 


——— — ——M——— M M—— 
ы. 


Microamperes per volt of sending battery. 


IET TESTED T II d 
0 02 04 06 OF 0 1-5. 
Seconds. 
Fic. 2.—ARRIVAL CURRENT. ENDS EARTHED. 


Curve А. San Francisco-Honolulu Cable. 1—2276.4 n.ms. 
Е KI. КЕ/? 


RI [? 

Curve A ...... 4,975 874'6 4'352 
d peor 5,970 874`6 5:222 

A ЧУ "эзиз 4,975 6997 3'482 


cable of which the resistance is 20 per cent. greater than that | 
corresponding to A. The curve C is for one of which the capa- 
city is 20 per cent. less than that corresponding to A. 
URP 1 А 

“2 log.(. ) —(0-1268 second 
as unit of time. “ The curve so nearly coincides with the line 
of abscisse at first as to indicate no sensible current until the 
interval of time corresponding to а has elapsed, although, 
strictly speaking, the effect at the remote end is instantaneous. 
After the interval a the current very rapidly rises, and after 4a 
more attains to half its full strength. After 10a from the com- 


M 0 


* Sir W, Thomson, Papers, Vol. II., p. 71. 
1 Report of the Pacific Cable Committee, ** Elect. Rev.," 44, р. 955,1899. 


Thomson took the quantity а= 


— — 


Tabl. (Fig. 2) _ _ ____ _ _ 
Microamperes per volt 


! seconds. of sending battery. 
A | В | C A and C. B 

0-1 0-12 0-08 | 0 0 

0:25 0-3 0.2 | 12:2 9-8 

0-4 0:43 0-32 49:3 39:4 

0-5 0-6 0:4 76:0 60-8 

0-6 0-72 0-48 09-7 79-3 

0.75 0-9 0.6 128-1 102-5 

1-0 1-2 0-8 159-4 127-5 

1:5 1:8 1.2 187-6 150-1 

2.0 2.4 1:6 196-7 157-4 

3-0 3-6 2.4 200-5 160-4 
>. Table II. (Fig. 3. 

t C, t | б t C, 
0-00 i 0 0:475 69-49 1-30 179-93 
0-05 | 7:5 х 10-7 0:50 15:92 1:40 184-20 
0-08 2.1 x 10-3 0:55 88-25 1-45 186-01 
0:09 8:9 x 10-3 0-575 | 94-06 1:475 186:83 
0-10 2.3 х 10-2 | 0-60 | 99-63 1:50 187:61 
0-11 7:2 x 10-3 0-65 110-03 1-60 189-82 
0:12 0:158 0-675 | 11488 170 | 192-49 
013 1 0305 | 070 | 11948 | 180 | 19422 
0-14 0:534 0-15 123.06 | | 195-60 
0-15 0865 0-775 | 132-04 1:95 196-18 
0175 ^" 2:26 0:30 | 135-78 1-975 196-44 
0:20 4:50 0-85 | 14267 | 2-00 196-69 
0:25 1218 | 0-90 148-89 | 210 197-57 
0-275 17:26 0-95 | 154-43 2.20 198-26 
0-30 22-08 |! 09:075 157-04 2.30 198-82 
0-35 35:69 | 1:00 | 159-38 | 2.40 199-26 
0-315 42-44 > 140 167-84 2.20 199-61 
0-40 49-26 | 115 | 12031 | 3:00 200-55 


174-57 4:00 200-95 


mencement it has attained so nearly its full strength that the 
further increase would be probably insensible.” * 

It must not be supposed, as is often done, that a is a constant 
of theoretical importance, or that there is any discontinuity 
of slope at the point t=a. То examine this question it is 
necessary to plot the curve at the beginning to a greater scale. 
Now, the series in (4) is only slowly convergent for small 
values of t, and the convergence grows worse the smaller the 
value of /. It becomes a matter of considerable labour to 
calculate C accurately for small values of 2. It is, therefore, 
convenient to replace (4) by another expression which lends 
itself more readily to numerical evaluation when ¢ is small. 


$, ALTERNATIVE, EXPRESSION’ FOR. THE ARRIVAL CURVE. 


To obtain thiszuse the identity} Pas 
fn == -- T T m= >. mer о 
` —mi p-- nq с Y = эпт) 
Ч е а 25е 4% cos р (6) 
n=- m=1 ( 
5. ЕВР 
Put р=4 and = "E 


Then the right-hand side of (6) becomes the same as the series 
in (4) and the left-hand side gives 


CY 4-5 аук ша Cg Ника 

{ + = сут x = c 

Gem ILU E. МАЭ УУ E S um 
Кліа – Клін -0 


The series (7) converges very rapidly for small values of t. If 
all terms except the first be neglected the expression for C, is 


Ww ERO 
C, 2E аа н бо ОЙ) 
лі 
The curve 
C | 473-1 b 
, (microamperes per volt) — m e .:s. (9) 


is plotted from Table П. in Fig. 3.` 
It is seen that there is no definite point at which the rapid 
increase in the current can be said to begin. The quantity, a 


* Sir W. Thomson, Papers, Vol. H., p. 71. 
+ Sir W. Thomson, Papers, Vol. 11., p. 48. 


eee = ш. 
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is thus only of historical interest. An “ interval of silence ” 
does not exist. In the present instance the expression (8) may 
be used with an error of less than one part in a thousand up. 
to t=1 second, after ias the abbreviated form of (4)—7.e., 


т?/ 
с. [x39] 2... (10) 


may be used with the same degree of accuracy, and Table II. 
was calculated from these expressions. 


ФС, С, 
PI е . 2: УЗ RS ГЫ 9 э. 9 р У | 
Ву differentiating (8) twice, че =] gnl! 1%. KRE 
--(KRPy]. Hence, Tro when (—0:0917 x КЕЁ. In the 


present instance, t=()-399 second, and this is the tme when 
the slope of the arrival curve is steepest. 


EXPRESSION РОВ А Пот (og]Dasnu) SIGNAL. 


- Connecting the cable to earth at the sending end after it has 
been fully charged is equivalent to inserting an additional, 
negative, E.M.F. equal to the first at the sending end. Hence 
the curve representing the decay of the current at the receiving 
end is the same as the arrival curve, but with ordinates drawn 
downwards from the steady value. The curve for a dot lasting 
time !, is therefore to be obtained by subtracting from the 


-i A — 


Microamyeres per voit of sending battery. 


Seconds, 
Fic. 3.—ARRIVAL CURRENT. 


San Francisco-Honolulu Cable. Ends earthed. Scale of ordinates 209 times that of 
Fig. 2 

frst curve a second, similar, curve displaced through a dis- 

tance 1. From equation (4) it thus follows that the formula 

for a dot may be written 


$) m3 g?( 0" m? (t — n) 

9E Ра Ша а И 

1 4 v CHER. eo 

C= Хе Kee cosma— Хе KIE cos ma |...(11) 
КІ т-=1 т=1 


The subtraction is most conveniently performed graphicallv. 

Fig. 4 shows the form of a “ dot " when the time of contact 
15 (А) (-10 second, (B) 0-05 second, (C) 0-025 second. Accord- 
ing to Crehore and Squier.* a siphon recorder requires 42:5 
mucroamperes to produce a suitable deflection. \ The shorter 
the time of contact the lower and flatter are the curves. 


COMPARISON, ОЕ ARRIVAL CURVES. 


From the foregoing it 1s evident that, given the arrival curve, 
the working speed can be obtained. This is done by super- 
posing the arrival curves positively ot negatively to build up 
the received. signals for а range of different rates of sending. 
The signals so formed are then to be submitted to an expert 
telegraphist to determine the limit of legibilitv, and the cor- 
responding speed is known. The problem is, therefore, 
reduced to finding the arrival curve under the various con- 
ditions of working and making this resemble the original 


E C. Crehore and С. О. Squier, THE ELECTRICIAN, Vol. LXVI, p: р. 328, 


square: -topped sending voltage as nearly as. possible, - -Sincé 
the arrival ourves have shape.as well as size they cannot be 
compared by any simpler means. It may be of advantage to 
sacrifice size for shape—as is the case when signalling con- 
densers are used—the limit being fixed by the sensitivity of 
the recorder. 

EFFECT or END APPARATUS. 


To obtain the arrival curve under practical conditions it is 
necessary to take account of the apparatus at the ends. The 
foregoing simple theory then no longer applies. The effect of 
resistance at the ends of a cable has been treated by Heaviside,* 
who has also given the approximate solution for the case of the 
use of signalling condenserst ; this case has also been discussed 
by Devaux-Charbonnelt by considering them as equivalent 
to a prolongation of the cable itself. 

The exact solution for apparatus of апу kind may be obtained 
by development in a series of Normal Functions. This method 
has been treated exhaustively by Heaviside.§ The coefficients 
of the terms of the series are obtained by means of the con- 
jugate property. of two normal functions. Recently this 
method has been used by К. W. Wagner.|! 

The method of normal functions fits very well the problem 
of the decay of an initial state when some constraint is removed, 
such as the subsidence of a distribution of temperature. But 
the telegraphic case is that of the sudden application of a 
source to a system initially devoid of energy, and it requires a 
more direct and—owing to the great complexity of the appa- 
ratus that may be used in connection with the cable—a more 
powerful method of treatment than does the heat problem. 


Б РЫШ И НЕП ПШ БЕ О ШЕЕ] Е ЕП НЕ ЖЕ 
ҸЕ. BERTAN 
о 
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Seconds. 
Fic. 4.— ARRIVAL CURRENT. Dot SIGNAL. 


San Francisco- Honolulu Cable. Ends earthed. 

Curve A.—Contact lasting for 0'1 second =КК!?- 435 
" . " 005 , — KR? 970 
wo и " 0'025 ,, = КК? -: 1940 


The method worked out in what follows is a general one, 
which can be applied to all conditions of apparatus and cable 
constants. First of all the simply periodic solution is found 
in the form in which it is required by the telephone engineer. 
This is done bv elimination from a set of simple simultaneous 
equations. This periodic solution is then transformed in a 
manner to be described, and the required solution for tlie tele- 
graphic case—that is to вау, for a sudden rise in voltage at the 
sending end of the line—is obtained as the sum of a series, 
the terms of which are found from the roots of a trigono- 
metrical equation. It is obvious that a mere formal solution 
would be of little practical value; it is, therefore, fortunate 
that the resultant series are not only easy to obtain, but are 
also easy of numerical computation. 

In the first place the periodic solution is discussed with 
Breisig's extension to express the telegraphic solution as the 
sum of a series of periodic terms. 


(To be continued. ) 


* O. Heaviside. " Phil. Mag.," Vol. IIL, p. 211, E = : Electrieal 
Papers," Vol. 1, р. 61, 1892. 

+ О. Heaviside, ©“ Phil. Mag.," Vol, XLVII., р. 426, 1374. “Electrical 
Papers," Vol. 1, р. 47. 1892. 

+ Devaus-Charbonnel, “ Ecl. Electr.," Vol. XXXI.. р. 124, 1902. 

$ О. Heaviside, “ F lectrical Papers,” Vol. L. p. 141. 1802. 

| К. W. Wagner, “ Phys. Zeitschr.," Vol X., p. 865, 1909. 
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well outside the range of penetrating radiations from active 
THE NEW pesti ng en LABORATORIES OF | i in the main building, which is some 30 yds. farther 
THE UNIVERS MANCHESTER. 


south. Primarily intended for experiments т connection 
with radio-activitv, they are, nevertheless, equally well 
adapted for other branches of phvsical work. Though small in 
size, these research rooms afford adequate accommodation for 
а single worker, and provide that degree of isolation and free- 
dom from interruption so necessary in taking certain kinds of 
observations. Each room 13 supplied with gas, water, elec- 
tricity and compressed air, and is fitted with a number of fixed 
benches and slate slabs firmly supported from the walls. И 
necessary, several of the rooms can be darkened for photo- 
graphic or special radio-active work. Outside, т а vard 
adjacent to the north wing, a small chemical laboratory for 
radio-active work has been erected. In this yard is also a 
shed for open-air electrochemical experiments, besides several 
store rooms. 

The electrotechnical laboratories occupy the whole of the 
ground floor of the north wing of the new buildings. The 
three principal rooms on the ground floor of this wing abut 
upon the dynamo house on one side and open into the 
central corridor on the other. This part of the wing, is only 
one storey high, and, like the dynamo house (Fig. 2). is lighted 
from the top by a lantern roof. Of the three rooms referred 
to, that in the centre communicates directly with the dynamo 
house, of which it may be regarded as a constituent part, being 


An interesting event in the history of Manchester University 
took place on Friday last, when new buildings for housing the 
electrotechnical branch were opened by Prof. A. Schuster, 
F.R.S. The date also establishes a point in the history of 
electrotechnical teaching at this university. 

Under its old name of natural philosophy, physics was one 
of the subjects in which lectures were delivered when Owens 
College was first established in Quay-street in 1851. In 1873, 
when the colleze was moved to Oxford-road, three rooms were 
assigned to physics, and this accommodation. was gradually 
increased until it was decided to build a separate Physical 
Institute in Coupland-street. This building was opened by 
Lord Rayleigh on June 24, 1900. In these buildings space 
was arranged not only for the department of physics, but also 
for the newer departments of electrotechnics and electro- 
chemistry, part of the ground floor being devoted to a dynamo 
room and a laboratory for electrochemistry, current for which 
was supplied from a separate dynamo house. 

Of recent years, however, the department of electrical 
engineering has steadily increased in importance, and, like the 
physics department of former years, has gradually become 
much cramped for room. In order, therefore, to provide 
additional space. the council of the University decided to 
remove the department of electrical engineering from the 
physical laboratory proper. and to locate it in a new building. 
In these new engineering laboratories, part of the first floor, 
containing six research rooms, has been set aside for physics, 
while a small chemical laboratory has also been erected outside 
for chemical work on radio-active substances. 

While the total laboratory space allotted to electrotechnics 
in the new building does not greatly exceed that previously 
occupied, the new rooms are more conveniently subdivided 
and are more closely grouped round the dynamo house as a 
centre. There has also been added some extra accommoda- 
tion in the shape of a separate workshop, battery room апа 
lecture room, these, with the research rooms alread y mentioned, 
making пра compact, self-contained and considerably enlarged 
department. 

The site at the disposal of the University enabled the pro- 
posed extensions to be carried out with some approach to ideal 
conditions by adding wings on the north and west sides of the 
dynamo house, of which use 1s still made, connection between 
it and the new wings having been established at several points. 


Fic. l.—ExrERIoR View or New BirpiNcs. 


The northern wing, which extends from the dynamo house to 
Bridge-street, is utilised partly for physical research rooms 
and partly for electrotechnical laboratories, while the western 
wing contains the lecture room and various rooms associated 
with it. With the dynamo house, the two new wings form a 
well-consolidated block more or less detached from the main 
physies building, although readily accessible both from it and 
from the electrochemical laboratory. The new electrical 
laboratories are also in close proximity to the Whitworth 
engineering laboratories recently opened on the same side of 
Coupland-street. They are thus most advantageously situated 
lor easy intereourse with a number of related departments. 


intended chiefly for elementary tests on direct-current machines, 
The room is divided into several bays by brick walls, with the 
object of increasing both the bench space and the wall area 
available for attaching instruments. On the right, the direct- 
current room opens into a room containing two small motor- 
alternator sets, an oscillograph and other alternating-current 
apparatus. This room serves the purpose of an alternating- 
current laboratory, where students can acquire а working 
knowledge of the properties of alternating currents before pro- 


As a subordinate element of the scheme, premises required | ceeding to make tests on the larger machines in the dynamo 
for the University tinsmith and the University glass-blower | house. The room on the left of the direct-current room fulfils 
have been erected on a convenient site behind the new lecture | the double function of a drawing room and a departmental 
room. These workshops extend to Bridge-street, where they | library. The remaining rooms on this floor are situated on the 
have a frontage architecturally in keeping with the remainder | north side of the central corridor. They comprise a small 
ofthe block. The new buildings form a simple but substantial workshop, а standardising room, а research room. a switch- 
Structure, faced externally in red Ruabon brick with stone | board room and a room fitted up for magnetic testing and other 
dressings, so as to harmonise with the main physics buildings. | introductory work of a general nature. In the basement are а 
The principal frontage is in the lecture room wing, looking | store room and a photometric room. 
south upon a quadrangle which has been laid out as a suitable The central corridor of the north wing leads on the right to 
approach to the main entrance. Internally, extensive use has | the main physics laboratory, and on the left to the west wing 
been made of white glazed brick. А view of the outside of the | of the extension. Неге, on the ground floor, are to be found а 
building is given in Fig. 1. battery room, photographie dark room, private research room 
The physics research rooms are situated on the first floor of | and private room, together with general and staff lavatories. 
the north wing facing Bridge-street. In this position they are | Above, on the first floor, which 1з served by a hand lift, are the 
E* 
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lecture, preparation and apparatus rooms. The lecture room, 
with seating accommodation for 100, is especially fitted up with 
a view to the teaching of electrotechnies, the lecture table 
having all necessary appliances for demonstration work. To 
facilitate the carrying out of experiments on alternating 
currents, a switchboard enables a motor-alternator to be con- 
trolled from the lecture room itself, and large-scale electrical 
instruments attached to the wall can be put in circuit with any 
piece of apparatus on the lecture table, thus enabling the 
course of an experiment or test to be followed by a large class. 

A noteworthy feature of the new buildings 18 the system 
of bare wires run on insulators, which has been adopted 
throughout for the experimental circuits. This system has 
prov ed so satisfactory in the main laboratory that 16 has been 
employed wherever possible in the present extension. From 
the battery, which has a capacity of 600 ampere-hours, with a 
maximum discharge rate of 300 amperes, heavy bare copper 
conductors run along a subway beneath the main corridor 
to the switchboard room in the north wing. From here, by 
means of plug 
boards, current can 
be distributed over 
the whole building. 
The heavy currents 
required for use in 
the dynamo house 
are, however, taken 
direct from the bat- 
tery to а special 
plug board, and a 
similar arrange- 
ment has beenadop- 
ted for the lecture 
room. All the 
alternating - current 
machines are con- 
nected up to a 
special plug board 
occupying a centra] 
position inthe 
direct-current 
room, and from this 
connection is made 
to the principal 
battery board, so 
that alternating current is available anywhere throughout the 
buildings. The new battery, it should be remarked, is addi- 
tional to the smaller battery already installed in the main 
physics department. but can be used in conjunction with it if 
required. It is also conveniently situated for supplying current 
to the engineering and electrochemical departments, 

Since its institution, the lectureship in electrical engineering 
has been held by Dr. R. Beattie, who has been responsible for 
the fitting-up of the dynamo house and the various laboratories 
and for the organisation of the theoretical and practical teach- 
ing in this subject. Full courses of lectures. extending over 
three years, have been arranged. These courses cover the 
ground usually included under the head of electrical engineering 
at the universities, and carry the student up to the honours 
degree standard. During the past few years the average 
number of students attending lectures in this subject has been 
over 50. From time to time it has been found necessary to 
add to the equipment of the dynamo house, which is now well 
stocked with a representative variety of machines, enabling 
effective instruction to be given in the testing and working of 
all the more important types of electrical plant. 

The original investigations conducted in the electrotechnical 
department since its inauguration have chiefly had reference 
to applied magnetism and alternating-current measurements. 
The fluxmeter, or quantometer, type of instrument, now 
extensively used for measuring magnetic fields, was first de- 
scribed and its theory fully worked out by Dr. Beattie, who has 
also added to the knowledge of the properties of the magnetic 
metals in alternating and rotating fields, both at ordinary 


Fic. 
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temperatures and at the temperature of liquid air. These. 
researches have an important bearing on the molecular theory 
of magnetism. Amongst other work in the department, 

numerous Papers have been'publishedjdealing with magnetic 
testing, harmonic analysis, and the theory of electrical instra- 
ments and methods of measurement.. 

The electrochemical laboratory is equipped for instruction 
and research in electrochemistry, and provides courses of lec- 
tures and laboratory instruction in this subject for chemical 
students. The laboratory is unusually well equipped for 
investigations in which high pressures and temperatures are 
required. There are several high-pressure furnaces, while 
currents up to 1.000 amperes are provided from the dynamo 
house for furnace work and for obtaining high temperatures by 
electric heating. Numerous important investigations have 
been made in this laboratory, among which may be recalled 
the researches of Dr. Hutton and Prof. Petavel on chemical 
reactions under high pressure, a series of studies on chemical 
equilibra at high pressures and temperatures by Dr. Pring, and 
the work of Mr. 
Greenwood on the 
boiling points of 
refractory metals. 
It is of interest to 
recallthat Dr. 
Hutton, who was 
the first lecturer in 
this department, 
and who took an 
active part in its 
equipment, was the 
discoverer of the 
method of fusing 
quartz in the elec- 
tric furnace. The 
first quartz tubes 
were made in this 
laboratory, and led 
to the development 
ofa flourishing in- 
dustry for the pro- 
duction of silica- 
ware on a commer- 
cin] scale. 

The physies de- 
partment will also benefit by the removal of the electrical work 
to other buildings, while the addition of a number of research 
rooms for physies removed some distance from the main phy- 
sical laboratories will be of great advantage for the purposes 
of investigation. 

The closing of Coupland-street has also been of great advan- 
tage to the department, as the more delicate measurements are 
no longer disturbed by vibration caused by the passage of 
heavy vehicles. There is, in addition, a weleome absence of 
noise, 


AUTOMATIC REVERSIBLE BATTERY BOOSTERS. 


The following is an abstract of the discussion that took place 
at the meeting of the Birmingham Local Section of the i ig 
tion of Electrical Engineers оп February 14th, when Mr. К. 
Rankin read his Paper on the above subject. This Paper had 
already been read and discussed in London and Manchester, 
an abstract of the Paper appearing in our issues of November 
24th and December 1, 1911, and of the complete discussion in 
our issue of December 8th :— 


Mr. А. M. TAYLOR was not convinced that the way in which automatic 
reversible boosters were worked was necessarily the best for central 
stations or possibly for many other situations. Unfortunately for the 
battery it was not at presenta strictly reversible machine, nor would it bo 
until it was suited for the same rate of charge and discharge. For in- 
stance, there was a momentary demand for 2,099 amperes for a minute. 
It was not possible to put the 2,009 amperes back in the following minute, 


but it was desirable in the interests of the battory that this should be 


done im not less than 3 or 5 minutes. He was not clear that it would not 
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be more in the interests of the battery if arrangements were made whereby 
extremely severe ‘short timc " discharges could be taken out of the 
battery without any attempt to repay this in the form of a charge at a 
high rate, To attempt to repay this resulted in its being necessary to 
employ a very large booster, and the more severe the discharge the larger 
did the booster become. Оп the Continent and in America automatic 
means had been employed. using regulating cells exclusively for the dis- 
charges, and there was a danger of such means entering into serious 
competition with boosters in this country if the size and cost of the latter 
were not kept in check. In his opinion this result could be obtained by 
sacrificing to some extent the feature of the automatic booster, whereby 
the battery was charged in the intervals between the discharges ; in this 
sense it would be in no wav at a disadvantage compared with regulating 
cells, since these would also suffer from the same weakness. What he 
suggested, howevez, was to increase the number of cells in the battery 
above that required merely to float upon the line, and to employ series- 
parellel grouping of the boosters for the purpose of putting the final charge 
into the battery late at night or carly in the morning. 

Мг. Е. W. Foster did not agree with the author's statement that in thc 
case of a works generating its own electricity for lighting and for a very 
highly fluctuating power load the cconomy shown by a battery booster 
attaincd its maximum; in so far as it was intended to show that an 
automatic reversible battery booster plant was of greater advantage in a 
works than in a central station, for the reason that the load factor in 
most works where a battery booster plant would be proposed was better 
over the working hours than over the working hours of a central station. 
As to the disadvantage mentioned of over-compounding a generator and 
booster, he believed that general opinion now advised level com pounding 
of the generators or even plain shunt winding for stations of moderate or 
large capacity. As the author had claimed traction and similar loads 
as within the legitimate field covered by battery booster plants, he pointed 
out the great advantage of end-cell regulating gear as used on the Conti- 
nent. These were automatic in action and resulted in much higher 
economy ; they were lower in first cost, more robust, and less liable to 
damage when short-circuit conditions arose. 

Dr. C. С. GARRARD, with reference to the author's remarks re the 
slugvishness introduced due to the fact that the diverter was non-induc- 
tive while the field coil in parallel with it was highly inductive, asked 
whether this could not be got over bv making the diverter inductive. With 
reference to the split-pole converter, the simplest way of looking at the 
action of this machine was to regard it as a question of distortion of 
E.M.F. wave form. The direct-current voltage of a converter was given 
bv the maximum value of the E. M.F. wave, while the alternating-current 
value was given by the R.M.S. value of the wave. By splitting the pole 
face, the wave form was distorted so that the relation between the maxi- 
mum and R.M.S. values could be altered. The overshooting effect men- 
tioned in connection with the Entz booster was of grcat importance, not 
only in connection with that type, but also with the Tirrill regulators. И 
was rather extraordinary at first sight that cither of these regulators 
should act with the rapidity they did. This rapidity of action seemed to 
depend upon this overshooting principle, viz., the initial change in field 
excitation voltage was made much greater than was actually required to 
take charge of the alteration in the load. Directly, however, the required 
regulation was obtained, the action was suddenly stopped and. over- 
regulation was prevented. The author showed the principle clearly in 
the curves, and as explanations of the actions of these regulators wore not 
generally available, the Paper was the more valuable for d»aling with this 
point so excellently. 

Mr. MEA had had experience of regulating cells, but did not like them, 
and spoke highly in favour of the Highfield booster. 

Mr. К. RANKIN, in reply, thought it was quite possible that the present 
methods of operating automatic boosters might be improved upon. 
Undoubtedly it was a bad thing to try and store energy in a battery at too 
high а rate, and some boosters absolutely refused to do И. There were 
some externally regulated boosters with which it was possible to limit 
the charging current to a desirable value, allowing the generator 
Current to decrease, and at the same time getting a good equalising action 
for normal working, whilst avoiding the extreme conditions with which 
Mr. Tavlor had dealt at considerable length. With regard to regulating 
witches, what must be the state of affairs with them if so many dift- 
culties were encountered. with the use of boosters ? In reply to Mr. 
Foster, in the average. central station an automatic booster was only 
usoful on traction, which was only a part of the load, and very often only а 
minor one. An inspection of a steelworks load. chart would show that 
what he said in the Paper was correct. With regard to the compounding 
of main traction generators opinions differed as to its desirability. 
Altering the compounding of existing generators was not alwavs an easy 
matter, if it was intended to do so only when the generators were working 
With the battery and booster. И the right booster was used a shunt 
Winding would do, but where the booster was sluggish this would lead to 
bad voltage, and compounding was desirable, which in itself tended to 
allow the battery to do less work. Traction and similar loads were not 
only within the field covere 1 by battery-booster plants; they were the 
ideal loads for automatic plants. On such loads instantaneous reversi- 
bility of action was the ideal aimed at in the equalising plant, and ccll- 
regulating switches would be worse than useless. With regard to Dr. 
Garrard's remarks, an induction diverter would be rather costly, and as it 
would be used with the most expensive kind of booster—that is, probably 
one with a laminated field—it would place this kind of booster at a still 
greater disadvantage as far as price was concerned. In this connection 
he might say that if Mr. Foster suggested a system of tappings and switches 
on the booster field, which would be made to carry the total current, a 
diverter not be: ng user}, this system моз impracticable. It was not pos- 


sible to get а fine enough regulation, and the bringing of heavy tappings 
out of the machine would be a matter of considerable difficulty. The 
possession of overshooting properties by the Entz and Tirrill regulatora 
was a strong argument in their favour, particularly. when the inherent 
disadvantages of the diverter type of booster were considered. The 
Entz regulator had the further advantage of being extremely simple. 


Рение 


HELIUM TUBES AS LIGHT STANDARDS.* 


BY P. G. NUTTING. 


The investigation of the properties of electrically conducting goses 
with è view to their possible use es primary standards of luminous 
intensity has been in progress at the Burcau of Standards for the 
pest six years. A summary of the results obteined is here given. 
including a recent reproducibility test. 

Of the available gases and vapours, helium is the only one emit- 
ting light of a suitable colour and having reasonable lasting qualities. 
The light is of a yellowish white, approximately that of the Hefner 
flame and of an old type carbon filament glow lamp. The uscful life 
of a helium tube is from 5 to 100 hours depending on its construction 
and operation. The next best gases would be carbon-dioxide and 
sulphur, but these emit а snow-white light and disappear rapidly in 
carrying а current. 

The form of tube found most suitable has 2 capillary portion of 
2mm. bore, 2 mm. thickness of well and about 7 ст. long, The 
terminal bulbs are 35 mm. in diameter and spherical, while the elec- 
trodes are aluminium discs 1 mm. thick end 25 mm. in diameter. 
Recent results indicate that possibly a slightly increased. bulb dia- 
meter might give longer life to the tubes. 

The relation between current end light emitted is very neirly 
linear over a wide renge of intermediate currents, 10 to 35 milli- 
amperes; 25 milliamperes was chosen as the most suitable standard 
current. The ratio of light emitted to interna! energy. current 
multiplied by potential gradient, i3 not quite constant. The mini- 
mum wetts per candle for a tubo of 2 mm. base, namely, 3:8 watts 
per candle-power, occurs at 2 current between 25 апа 30 milliamperes. 
Owing to the lerge and uncertain voristions in the potentia! gradient 
and the difficulties in its precise determination, attention was 
directed toward expressing light in terms of current end bore rather 
thon in terms of interns) energy. 

The light emitted by а helium tube as a function of current. was 
later determined for each of the six prominent spectrum lines. These 
d!l behave nearly alike. increasing with current sensibly 2s does the 
total light. Helium shows no trace of any secondary spectrum т 
the visible region. Neither the voltage nor frequency of alternation 
of the exciting current affects tke light emission Ly a measureble 
emount. Volteges of 1, 2, 5 end 10 thousand were used and con- 
tinuous alternating 60-cycle and 900-cycle current. 

Gas density does not affect the specific light emission over a range 
from 3mm. to 8mm. pressure, provided the bore of capillary is not 
much ovcr 2mm.; 4mm. to 7mm. pressure was adopted for the 
standard tubes. The correction to the light emitted by а centimetre 
length cf capillary for slight departures from 2mm. in the bore was 
carefully determined. It is — 0:010 c.p. per cm. for each +0 mm. 
ditference in bore from 2:00 mm. 

А test for reproducibility was made on a sct of 40 tubes, The 
capillary portions of these tubes were specially prepared and selected 
by Baudin to secure the utmost possible uniformity of bore and wall 
and freedom from striations, The tubes were made up and filled at 
the Bureau of Standards. Colour reproducibility was determined 
by intercomp.aring the spectra of these tubes line by line with a 
speetrophotometer. The slight variations observed were well within 
the er-ors of observation. 

Photometric observations on the mean horizontal cendle-power 
per centimetre length of capillary were made by four experienced 
observers. The computed probab'e error in the с.р. /ст. for all 
observers and all the tubes was 0:16 per cent. The avoreve devia- 
tion of the tubes from their mean velue was 1-15 рег cent., the 
maximum deviation 3 per cent. 


Party Line Privacy—The ^ Electrical Review and Western 
Electrician " describes a means of obtaining privacy for sub- 
scribers on party lines. The principal feature is a relay 
sensitive to direct current but not to alternating current. 
When the subscriber lifts his receiver he calls the exchange 
and at the same time operates electromagnets which cut out 
the other subscribers. 


* From the “Journal” of the Washington Academy of Sciences ; 
slightly abbreviated. Further particulars of some of the investigations 
described are to appear in the ‘‘ Bulletin " of the Bureau of Standards, 
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SOME ASPECTS OF THE COAL STRIKE. 


If there can be said to be a satisfactory feature in the pre- 
sent coal strike we think it is to be found in the compara- 
tively small extent to which electricity and gas works are 
likely to suffer for some time to come. On the other hand, 
steam railways, steam vessels, and steam-driven factories, 
which depend upon a steady supply of coal, have already 
begun to feel the cutting off of supplies, and will probably 
find it difficult to keep going at all if. the strike continues 
much longer. Again, from the very beginning of the strike 
the railway and shipping companies were forced seriously to 
consider the reduction of their services, and almost every 
manufacturer has been obliged to give provisional notices of 
discharge to his emplovés. But so far no large electricity 
supply authority has had to curtail its output ; and there is, 
moreover, everv prospect of normal working continuing 
should the strike last for as long as six weeks. The fact tha‘ 
the London, Brighton and South Coast Railway Co, are 
maintaining their usual service of electric trains. whilst a 
curtailment of other services has been general, is a practical 
illustration of this point. 

The moral is obvious. The greater ease with which fuel 
can be stored, the greater facilities for obtaining it, and the 
higher efficiency with which it can be employed in such а 
place as a power station, all emphasise the importance of cen- 
tralisation of power and point the way to an alternative for 
many of the present methods of using, or rather wasting, coal. 
For there canbe no doubt that the present wastage 18 
enormous. From the time the coal leaves the pit until it is 
finally burnt in the open grate or largely thrown into the 
air from the funnel of a locomotive, the inefficiency of 
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the methods by which it is employed must be patent to any 


thinking person. 
In cutting off the country's supply of fuel the miners will. 
at the same time, forcibly call attention to this waste, and 


perhaps ensure in future that remedial measures are taken 


to prevent its occurrence. If they do so much they will 
have unintentionallv conferred a benefit on the community, 


for even a tardy recognition of the futility of our present 


methods of emploving coal тау be so described. The more, 


therefore, that we tend to utilise fuel їп central power 
stations and to distribute its energy in the form of electricity 


to railways, factories, offices and private residences, the 
more shall we approach the high standard which should 
be compulsory when employing our greatest national 
resource. 

This is, indeed, the only advantage the community at 
large are likelv to obtain from the strike; but the evils are 
stupendous. — In fact, all seems chaos already, making it 
exceedingly difficult, owing to its far-reaching consequences, 
to consider the situation from an unbiassed standpoint. 
It must at the outset be acknowledged that there is some- 
thing to be said on both sides. This is а pericd when the 
working man rightly refuses to be treated solelv as а 
machine. Further, anvone who has been down a coal mine 
agrees that аз а place for the exertion of continued muscular 
effort, it possesses almost everv conceivable disadvantage. 
Hewing coal under such conditions should, then, it must be 
admitted, apart from the present-dav tendenev towards 
individual improvement in methods of living. be well-paid 
work. There is no doubt that in actual money it is well 
paid. There is the one trouble that in " abnormal " work- 
ings the miner may receive а small wage considering the 
character of his work. It is a hardship that a man’s wage 
should be lessened on account of circumstances which he 
cannot control; and it is on this ground that the miner has 
received a good deal of public sympathy. 

How has that svmpathv been justified by recent events ? 
It has scarcely been justified at all Ever since the 
negotiations were opened by the Government the country's 
support has been steadily transferred from the men to the 
masters. Мог is this surprising, for a large percentage of 
the masters have at least shown a spirit of conciliation, and 
have consented to pav their men a minimum wage, while the 
remainder have stated their willingness to be coerced into a 
similar course should a law be passed for the purpose. The 
men, on the other hand, have made no concessions, but have 
continued absolutely hostile to all proposals for concilia. 
tion. Thev convey the idea that they have been looking 
forward to a holiday aud do not want to be disappointed, 
suffer who mav. Such an attitude can lead to no settlement. 
The agitators, it is evident, have done their work only too 
well, The men have been persuaded bv a course of inflamed 
oratorv to strike; but to persuade them to return will be 
more difficult. The agitators, or so-called men's leaders. 
will find, as thev have found before, that it is easier to 
inflame a mob's temper than to control it. 

It must be admitted that the Government's part in all 
this strife has been more political than practical. They 
interfered too late, and then interfered inefficiently. 


The only remedy thev have been able to put forward, with 
the exception of armed force, has been a proposed “ Mini- 
mum Wages Bill," whose provisions will render compulsory 
the pavment of a certain minimum sum to every miner, 
provided he, on his part. will guarantee a certain minimum 
output of coal. 

At first sight this seems a fair solution. though the case 
for and against a " minimum wage " has been lengthily 
argacd from an economic point of view. But have the 
mine owners put themselves in the wrorg Бу refusing to 
accept it, or rather bv only consenting to accept it under 
coercion? We think not. For recent events have unfor- 
tunatelv shown that апу such agreement tends to be one- 
sided —that is to sav, one side keeps it and the other does 
not. The men, in fact, will keep to their word just so long as 
it suits them and no longer. Should occasion demand it, or 
agitators recommend it, thev will come out on strike at a 
moment's notice, as if no agreement to the contrary existed. 
Such behaviour 15 immoral, if there are such things as morals 
т business, and should be made illegal; but it is difficult to 
see how the Government can deal with such illegality. Men 
cannot be made to work: to pass a Bill enacting that 
they shall work would be absurd. А law for its operation 
depends on the implied desire of those it is intended to con- 
trol. The Government. without emploving means which 
evervone deplores, cannot easily protect those who wish to 
work, or control the rioting and pillage which is the direct 
outcome of such strikes as that which is now in progress. 
Dy their action a few vears ago thev struck the one weapon 
the country possessed out of its hands, and bv so doing have 
trebled the difficulties of the present. situation. 

The coal industry is distinguished. from many others in 
that the commodity is not preduecd by either the masters 
or the теп. It is not a manufactured commedity. Further, 
it 1х а national necessity as much as water, and for that 
reason it behoves the Government to compel those concerned 
to work the mines. This. we suggest, is only possible by 
passing а Compulsory Arbitration Act, imposing upon the 
parties to any disagreement the necessity for accepting 
the Arbitration Courts decision, on penalty of the State 
taking over the management of the mine or mines in the 
national interest. In. justification of such a suggestion, 
we would point to the ca-e of the owner of a long strip of 
foreshore. If this were required for the national service no 
heed would be paid to such an owner's objection. An Act 
decreeing compulsory purchase would at once be passed, 
and a course somewhat similar in effect should be followed 
in the case of coal mines—whose value is largely indepen- 
dent of the action of their owners. 

Otherwise, we can only view the present situation with in- 
creasing doubt as to any permanent remedy. The one thing 
that is certain is that a prolonged strike will be disastrous 
to the countrv as a whole. Further, a patched-up peace 
will mean a worse war later оп. There are, however, some 
elementary principles which ought to be obvious to the 
miners. First, there is the fact that all industry and com- 
merce are carried on by means of agreements. If these are 
broken, it is not merely the emplover who suffers; if the 
Government endorse the breaking of such agreements the 
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effect on the industry of the country must be disastrous. 
Wé feat thé present Government have given the impres- 
sion that, in their view, such agceements may be broken by 
the men with impunitv. Secondly, the miners should 
realise that the commercial existence of the country cannot 
he sacrificed to the interests of anv one section of the com- 
munity. Trade unions have а very useful and legitimate 
sphere; but if thev do not realise this principle thev may 
cause their own destruction in a struggie for existence 
between a part of the nation and the whole. Perhaps there 
may yet be hope in patriotism, which in this case means а 
recognition of the best interests of the country as a whole; 
but we fear this position will not be reached before immense 
injury has been done to the nation’s commercial interests. 


REVIEWS. 


(Copies of the undermentioned work can be had from TRE ELECTaICraN Offices, post 
free, on receipt of published price, adding 3d, for books published under 2s, Add 
10 per ceat. for abroad or for foreign books.) 


—— d——— 

Arbeiten aus dem Elektrotechnischen Institut der Grossherzog- 
lichen Technischen Hochschule Fridericiana zu Karlsruhe. 
Ba. IL, 1910.11. Edited by E. Авхошо. (Berlin: Julius 
Springer.) Рр. у. + 350. M.10. 

This is the second volume of original Papers edited by the 
late Prof. E. Arnold, as Director of the Electrotechnic 
Institute in Carlsruhe, where the investigations were carried 
oat. The first volume contained the work don? in 1908-9 and 
was reviewed in these columns exactly two years ago.* 
Some of the Papers in the new volume are of a rather more 
practical nature than the Papers in the former volume, though 
the generally academic tone upheld throughout leads us to 
think that Doktorarbeiten would be more in place than Arbeiten 
in the title. 

The first two Papers are by Dr. Hallo and deal with the 
cas-ade converter (motor converter) and the split-pole con- 
verter respectively. 1t is not surprising to find a further 
publication ол ths cascade converter emanating from Carlsruhe. 
the place of ita birth. Though much of the matter already 
published on this machine by Herr la Cour, Prof. Bragstad 
and the author himself is introduced into the present article, 
yet there is a fair sprinkling of new material and practical 
information, doubtless gained by the auther during his long 
connection with the British manufacturers of these sets. The 
second Paper is much shorter than the first and of a more 
theoretical nature. It deals with the many forms of the split- 
pole converter, used for transforming from one continuous 
pressure to another ог from an alternating to а continuous 
pressure. The principle on which most of these machines are 
based is the same, nimely, the effect of the flux-distribution 
on the induced pressures. There are several types brought 
under review, but some of these (for example, the Woodbridge 
and the (.M.B.) are only briefly mentioned. 

The third Paper deals with “Die unipolare Gleichstrom- 
maschine,” which—as a separate publication—has already 
been reviewed at length in THe Evectrictan Т; we shall not, 
therefore, suy anything further about it. except to remark that 
it takes up about 100 pages, or over a quarter of the book. 

The next. Paper—No. 4—is devoted to an investigation of 
the stator flux of a single-phase motor. To speak bluntly, 
this Paper ig poor, and, without in anywise arrogating to our- 

selves functions exceeding those of a critic, we should regret 
to hear that a doctorate had been awarded on such a disserta- 
Нот. On this point, however, we have no information. The 
material not only appears poor in quality but meagre in amount 
and ill-digested. In studying the distribution of the flux, a 
harmonie analyser was used which required the curves to be 
increased to a definite size. This was accomplished by pro- 
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* Тик Execercrtas, Vol. LXIV., р. 819, March 4, 1919. 
t Ibid., LXVIL, 141. 


jecting the oscillograms on to a sheet of paper and tracing the 
curves! The happy observer of such an operation is to be con- 
gratulated—especially as the author states that an error could 
scarcely creep т. Even the mathematical table for а trape- 
zium curve is not correctly given. 

The fifth Paper, by Dr. Radt, deals with the iroa losses in 
elliptical rotary fields. The subject Ваз become important of 
late years, for, not only does the elliptic rotary field exist in the 
single-phase induction motor, bit also in a!l single-phase com- 
mutator motors with short-circuited rotors. The work shows 
much originality and the theoretical part is confirmed by the 
results obtained from tests. As a technical Paper this is probably 
the most Interesting in the collection. 

The last Faper, by Dr. Rajz, is on the cascade connection of 
three-phase induction motors and commutator motors. 

This chapter in some ways seems an anticipation of the second 
part of the treatise on asynchronous machines (edited by Dr. 
Arnold) which is to deal with alternating-current commutator 
motors, and, we believe, is now m the press. Constant reference 
is also made to this, as yet, unpublished work. The importance of 
the three-phase commutator motor is due primarily to its capa- 
city for efficient and economical speed regulation with either a 
shunt or series characteristic. Since, however, i£ has not been 
fo ind possible to build this machine for the same large outputs as 
the induction motor, the latter is retained as the maiu motor, and 
the commutator motor as the auxiliary, whos? function 15 to 
replace the regulating resistances and utilise the excess power 
given out from the rotor when a reduction in speed is required. 
This surplus of power, then, corresponding to the slip, 1s sup- 
plied to a three-phase commutator motor, which may be either 
mechanically coupled to or independent of the main motor. 
In the latter cas», the energy 13 returned to the mains through 
an auxiliary mo‘or-generator set. Many of th» larg» Con- 
tinental firms have had specialists cnzaged on these various 
combinstions for а number of years, and there are s:veral 
installations now working in this country. Presumably we are 
waiting for the sarvival of tho fittest, and shall introduce 
foreign cxperience when and ss required. Dr. Rajz has briefly 
described cach of the several possible arrangements with shunt 
and series commutator motors, either coupled to or indepen- 
dent of the main motor. Experimental results from tests made 
on а small laboratory set are given to confirm the theoretical 
investigations. ‘he Scherbius motor, with Из salient pole 
features, is also briefly described. Though there is much useful 
information in this Paper, it is not all that is required, and it 
could be well supplement:d by the experience of on? engaged 
in the design of thes2 combinations. 

With regard to tne volume itself, the text and diagrams are 
prepared with the general excellence characteristic of the 
publishing firm with which the book 13 associated. The paper 
also is good. The binding, however, is execrable (we speak of 
our own copy) ап] so are the paper covers. 

As а last word we may say that the present Papers abun- 
dantly prove that the high reputation for sound work and 
active progress of the Institute is being worthily maintained. 

STANLEY PARKER SMITH. 
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[Copies of the undermentioned works сап bs had from The Hleostrictan office, post free 
(anless otherwise stated), on receipt of published price, aiding 3d. for booxs pubiirhe d 
ander 38., and 5 рег cent. for books published net, Add 10 per cent. for abroad or i c 
foreign books.] 

“<The Electrician’ Wireman's Pocket Book and Electrical Con- 
traetor's Handbook.” Compiled by A. W. Robinson'andiW. E. Warrilow. 
(London, 1912: “ The Eletrician" Printing & Publishing C») 2%. 
net. 

“ Proceedings of the Physical Society of London" Vol. XXIV. 
Part IT. February 15, 1912. (London, " Tn» Electrician " Printing & 
Publishing Co.) 4s. net. 

“The Seven Follies of Science." By Joha Phin. 3rd edition. 
(London, 1912: Constable & C».) 53. net. 

“Calcul et Construction des Alternateura Mono et Polyphasé:.” Ву 
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Gauthier- Villars.) 6 fr. 


* Proceedings of the American Institute of Electrical Engineers.” 
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capital expenditure entailed in supplying these consumers who take 
а supply for less than one hour per dèy is expenditure on plant. 
could be reasoned that the mains laid would not have been гррге- 
TICULAR REFERENCE TO DOMESTIC TARIFFS." ciably diminished in extent if office lighting had not been demanded ; 
and the mains represent helf the cepitel expenditure on any elec- 
Песи Е tricity undertaking. It might further be contended thet the depre- 
; ciation on plant that is used for only one hour per day should be very 
Малу Pepers havo been written on systema cherging jor ele. much less than the depreciation on plent that is used for 10 hours 
trics! energy ond on prs for Nat Y шоо oe per азу, and consequently the ee T e the supply ae only 
рош а ресс ленин ле | ХС | 200 hours per ennum should not be сһггдей the seme rate of depre- 
knowledgo with тода Ө Чам ды =. в ЯВ ciation 23 и who use it for 2 longer ime. УЧ mant mean that 
pf chorging still “invite fresa сопышотаоп оп е t..." | the amount of depreciation charged against the other consumers 
ош. of electrical undertakings arc frequently edversety criticised | Зо he increase d. bucitmight zm та en orgument for decreasing 
ру non-technical finencie! journals which do not acknowledge tho the total amount of depreciation, which is now cherged оп в sc^!e 
principles underlying tbs-moxinium domend: system or cherging. based on the sssumption that the whole of the plant is used for the 
For this reason I here put forwerd te о consumers: | maximum number of hours. The fect is thet electric lighting under- 
А end B, under three different sets of conditions, уйл. ==) Wirken takings heve suffered in the past not so much from plent being 
eque! number of шиа used by onch; (2) withien бш коре и deprecieted a3 from plant becoming 2ntiquated. Interest and sink- 
p»id by each, and (3) with ^n equal maximum demend mede by each. ing fund must be charged on the basis of the maximum demand. 
A taking æ supply for 200 hours рог ennum, one B E P If, therefore, those one-hour consumers are debited with only halt 
for 2.000 hours per annum, the rote of charge bei ЕТ |ы ү 9f | the capital expenditure per kilowatt. (1.e., on plant only), апа have à 
the mexim E ee dece e ка о ees Шш. reduced rate of depreciation а against them, thev will not 
шен OF TiS о por unit aede en T. resent such s deplorable b»slence-shoet. 
non n ноо : I think that ihe tabulation annexed to this Paper shows the 
cult ty Port шо а ү n en) ог ae Nae necessity for the maximum demand system of charging in large cities, 
on Hout pen day vend uae К e ded oe a vts Жз ке end it further shows where a reduction mey be mede with and surplus. 
роо an un Cu t s En ace : hat he -. | It hes appeared to me that in fixing & price for clectrica! energy 
чишу ы nits sve Benen е» there ere other things to be kept in view besides the maximum 
eee ы ышы ш demend principle. Mr. Seabrook, in his recent Peper оп tariffs. gave 
Wero it not for the consumer who gets UR power uate nbi a per one of these other things 25 “expediency.” I egree with him. 
bus ү л ы л и Another fector to be borne in mind is the cost per ennum or per unit 
Е Ея TE TUE at which any consumer can get гп equivalent supply by instellin 
пашаш Ue с Dabei. rodeo pui d his Bun Paid Although a и аа to eke his supply at i 
овоии а ошо ои оеша time other than when the bulk of the consumers make their demends, 
RC вео реиси =. there is no need for г, supply authority to sell electrics! energy at the 
urh catia кшк ынкы ene UE та ыы bare cost of coal end oil, because no consumer егп generate energy 
execllont deylight, ond оч шеше он ыыы for himself ot the Боге cost of cosl end oil. Any profit medo bv 
in such towns heve similer 1024 fectors within 5 to 6 per cent. In Ыру tele фойе oe io AoE ирис Шш. 
о C E > e T ае consumers, exectly in {һе ssme degree as any loss incurred in supply- 
a NUR. dy Med NUR IECUR in rne: ing certain consumers must be borne by 211 the remaining consumers. 
ише ко шоч, ик оо п, кн It follows thet there is no necessity for supplying electrica! cnergv 
mn A we br i eod for less than 3d. per unit for lighting in а town or district where the 
eue UE EHE рае d а oH ME price of ges is 2s. per 1,000 cubic ft. or more, even though such light- 
It is a misfortune thet there is г class of consumer who requires | ing ra only аи ыл рш о 
supply equal to half en hour per dey only $ but, Pe и cu looked closely into the subject will say thet the meximum domend 
consumers cennot help the circumstances which limit t yd use E Е ebd. алаша ол жап шая о н: 
аот оиа : hey ue поти eae stated that they do not think that the system is perfect, because it 
rates, They have oat least contributed their ШЫ in popu Е does not take into account the actu»! time of dèy when the m»ximum 
оао сау ge ld hoe is ' | demand is made. This is not accurate. It is true thst the maximum 
а e И. demand system docs not indicate ог recognise tho ге hour st 
fulness on their part. Some of these consumers do not take their ШЕН. | a Я : A, 
ly et 5 time when the maximum demand on the generating | #1101 the meximum deman епу psrocumr о гоо 
оа dite ИҢӘ. th ie extin but it does recognise the extent to which the aggregate m»ximum 
LE QM d MM А: demands of the consumers do not occur simultaneously. In other 
words, it does recognise distinctly whether or not any individual 
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TARIFFS FOR ELECTRICAL ENERGY, WITH PAR- 


| : | Intersst consumer takes his supply during those hours when the mo»ximum 

sinking fund | demand is being mede by the mass of the consumers. The smount 

| Plant | Capital |Атоциё of | Average and of plent to be installed to supply any given total number of con- 

— Units | re eost. | account. | price. | depreciation | sumers connected is decre»sed in proportion to the extent to which 

[ quired. at 8% the maximum demands of these consumers do not occur st the ss me 

time; end this mesns that the standing cherges, represented by 

З І. Когль UNITS. interest and depreciation, are reduced, so that the maximum demand 

' H.P. £. £ & d; d. £s а system takes cognisance of the time when the maximum demands 

A | 1,460 | 10 400 21 5 10 31 | 32 00 occur by reducing the charges to all the consumers. The system is 

D 1460 | 1 40 1016 8; 178 | 3 6 0 | equitable and fair because of this very fact. Any flat rate, or even an 

£ s d “pproach to a flat rate, must have as its basis the maximum demand 

Minimum loss on А.................. 10 1) т | system of charging if it is to be equiteble. For instence, agcinst 

namon O seca н д | & rate of 334. per unit for lighting, о charge of 144. per unit for 

T ESCAE Вилл. | power is foir, because the power supply will be used for at Teast three 

A 6086 | 10 400 10 0 0] 3} | 32 0 0 times as many hours por day or per annum as the lighting supply 
B | 1,194 1 | 40 10 0 0! 2401 3 6 0 18 used. 

£ s d | In the table attached an analysis is given of over 20,000 con- 

Loss on A ... eee 22 0 0 | sumers' accounts. In this an extreme view has been tsken—i.e., 

Gainon MM 614 0 | all charges except coal end carting (for the removal of eshes) have 

Ш.—Еосл Maximum DEMANDS. n been divided among the consumers in proportion to their maximum 

A 1.500 | * 10 | 400 2117 6: 31 | 39 00 demands, and coal and carting have been taken as just under one- 

f ; 32 0 0 fifth of a penny per unit. This was the average cost for 1910 in 


B 15, 0 ; 400 109 12 3' 175 : : 
5,000 1 | Glasgow. It is not difficult to show thet consumers taking ә supply 


£ в d 
Loss on А ........... ——— m 10 2 6 for under two hours per dy cost considerably more for coa! then the 
Gamon Ван 77 12 3 average price per unit. Conversely, those consumers who use their 
д — | supply for five hours and over could reasonably be charged less than 


* TNT eal Eng 3 vesterday | the average price for coal and for carting. This analysis shows 
a Uo аныш Еа И 4 thet it, is necessary to get a revenue of £9 per kilowatt of maximums 


evening, slightly abbreviated. 
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Table showing Memorandum of Cost of Generation, Distribution, d&c., of Electricity during year 1910-1911 


еще 


5 6 в 9 


| 


Average | Average | 


. Units consumed price | use per ко! Standing charges 

Class of consumer. No. of | as recorded | Price per unit. Revenue received | day of | » on proportion of 

meters by meter. produced. per NN plant plant excluding 

unit. -bdemand required. depreciation. 

Perl, 
£ в. 4. Pence. | Hours. Kw. $ s d. Pence. 
1 hour and under........ iocus ее } 3.716 118.538 314. 11,352 15 1| 3:500 0-566 | 4.207 | 26.082 8 1 8-316 
Over 1 hour and under 2 hours.......| 2,962 2,504.011 33d. and 34. 36,495 Ө 2| 3-497 1-495 31725: уло око 
2 houra and under3 hours. ......... | 1.661 2.187.929 Ро. 27,374 18 0 3-002 2:442 2.339 | 14,687 8 5 161 
b а жо ыы P 791 ] 476.868 mn 14.365 14 9| 2:335 | 3468 | 1.194 | 7.497 11 0 1:218 
doe e DÀ eee eene | 348 1.203.799 Ро. 9.906 8 5| 1:975 | 4486 724 | 4.609 1] (0 0-919 
3 hours and over ............ eese d 396 2,484,040 Do. 16.262 7 2| 1:571 6-676 | 1,042 6.543 I 8 0-632 
В 6.548 1.466.381 3d. 18.209 9 3| 2-905 | 2-784 | 1443 | 9.081 2 2 1483 
Midi. а он кирин: | 347 191.082 34. 2381 9 0 | 9-991 1.979 456 piss Mb an 
Theatres, halls and schools ............ 308 | 1.246.228 314. and за 13,390 1 s| 2.579 | 1724 | 2.132 | 13.387 12 0. 2-578 
nr cue 3.519 | 23.800.039 | jd.tojd.: 1d. | 85.134 13 2| 0-888 | 8-299 7.860 | 49.325 15 2 0-497 
Special agreements ..................... 124 1.714.695 11d. 10.80) 1 3| 1.512 5.974 Me IP A 
ML ME | 20.720 | 39.063.540 248,764 7 4| 1528 | 4068 | 27.103 |170.220 16 1 1046 


demand, including coa! and carting. This is meade up of £7. 17s. per 
kilowatt of standing charges, and 0-191d. per unit for coal and carting. 
the average cost for coa! and for carting being £1, 3s. per kilowatt. 
A figure to be noted is that the plant required is stated at 27,475 kw., 
whereas the maximum load on the station was 23,524 kw., or 16 per 
cent. less kilowatts than the summation of the individus! maximum 
demands of the consumers. The difference between these two 
figures is, of course, accounted for by the diversity factor amongst 
the maximum demands of the consumers. For instance, churches: 
sre praeties!ly never open during the time of peak load, and thestre:. 
halls and schools are seldom lit between the hours of 3:30 and 6 p.m. 
It is also found that the maximum demend in residential districts 
is әп hour lèter than the industrial or business meximum demand. 
The opposite extreme to that given in the table annexed is to make 
the running cost 2d. per unit, and this would enable the st»nding 
charges to be reduced to £4. 103. per kilowatt. И it were possible to 
mike those consumers who use their supp!y for less than 13 hours 
per dey pòv up this £7. 17s., or even £4. 103. per kilowatt. it wou'd 
sow, with the present eapite! charges, è reduction of s!most £1 
per kilowett per гапит. И the running cost is made 34. instead of 
0-101d., the one-hour consumers snd under still show а loss of 
£13,209, end the consumers taking а supply for over опе but under 
two hours will show г profit of just under £3,000. The domestic 
consumers show 2 profit of £6,000, no matter which running chsrge 
is edopted. This sum will pay standing charges on » further 
2,000 kw. of maximum demand made in domestic premises if the 
energy is eh»rged zt Id. per unit. This analysis is not to be taken 
йч on zbsolutely accurate balance-sheet. The maximum demends 
given in the column headed * Amount of p'ent required ` have in 
meny сэхох been estimeted. In all business premises maximum 
dem^ud indicators are erected, except where it is known that the 
supply will not be used for anything like two hours per азу. In 
thestres end lerge works recording ammeters are used to get & fair 
т хатат demend, but in domestic premises the maximum d2m2nd 
до лиму hes been errived at by a meximum demand indicator or 
recording smmet^r connected in the feeder or mein supplying г 
hundred or more tenement consumers at one time. The maximum 
dem»nd egeinst domestic consumers given in the analysis, therefore, 
already slows for a diversity factor. It is also agreed thet if the 
consumers who tke their supply for оп? hour and under were not 
connected some of the standing charges at present allocated ogeinst 
them would have to be made up by the other consumers. Tho 
analysis shows that апу of the following rates would give the same 
fina neis! result :- - 


Charge per kilowatt per 


annum. Pence 
£s d. per unit. 
To cU anasa Ee VEG 0:191 
ram b. repr ; 0.250 
Е ео 0:500 
AO SO oerrund ie xb 0-750 
S. 2:0. A ues EU i scr 1-000 


Incressing the running charges from 0-19 to I-0d. per unit is out of 
the question, аз our tota! generation, distribution and manegement 
charges were under 0:54. per unit. It is of interest to note that the 
actual cost of the additione] units shown аз an increase over each 
previous усаг during the past 10 years is just under ld. per unit. 


eee —— - — - ——— 


As I believe the supply of electrical energy to domestic consumers 
is of vitel imporance in all large cities which are at present faced 
with the smoke problem, and are striving to bring about г purer 
atmosphere, I should like to draw attention to what hes been done in 
Glasgow to encourage the use of electricity by domestic consumers 
for purposes other than lighting. А private supply company who 
hed resolved to encourage the further use of electricity or who were 
enxious to counteract a diminution in their lighting load for domestic 
consumers (ceused, for instance, by the introduction of the metal 
filement lamp) might easily advise their consumers that any units 
tzken over the previous year's consumption would be cherged et a 
lower rote per unit. I question very much if, in such cireumstences, 
г municip3! underteking or а private concern would object if the 
consumer 2dded to his consumption by increasing the number or 
cendle-power of the lamps already installed, e!lthough the object of 
offering tho lower rete for extra units might have been to encourege 
the use of current for such purposes as cooking, heating, opereting 
vecuum-cleaners. knife-cleaners, &с. А private company cen and 
does do тему things that a municip2! concern mey not do. И wes. 
therefore, necessary to devise a scheme which should have the same 
effect es that just described, but which should have an established 
relation to our general system of charging. The rates of cherge for 
lighting purposes in Glasgow up till 1901 for business premises end 
for domestic consumers were 6d. per unit for the first 365 hour. us? 
of the m2ximum demand, end Id. per unit forell further quentities. 
At thet азо an enslysis of the accounts of all our consumer: wès 
mede in order to find whether o Hat rate of cherge could be fixed for 
different kinds of business premises, such әз tes rooms, public- 
houses, shops, banks and clubs. This anclysis showed that the only 
сІоѕѕ which used the supply for the same length of time throughout 
the vezr were the domestic consumers, it being found that they used 
their supply for fully two hours per day, ог 730 hours per annum. 
It therefore became г simple matter to convert the chorga of 6d. per 
unit for the first 365 hours’ use, ond Id. there»fter, into a flèt rete 
of 34d. por unit. This was done. The domestic flèt rate hes sinc? 
been lowered to 3d. per unit for lighting. Where a flet rete hes ben 
fixed on the basis of the maximum demend, it does not тоот На 
consumer increases the candle-power of th» lamps already inste!led, 
23 the load factor will remain the seme so long ss the consumer eon- 
tinues to us? the instsMation for the s»m2 number of hours. In*^- 
much as the fist rote is besed on & given number of hours’ use of the 
maximum demand per annum, end not on the extent of the m2xt- 
mum demand, the inst=!ation of more or of larger lemps odds to the 
tota) consumption in proportion to th? inere»se in the tots! maximum 
demand thereby effected without interfering wich the flet rete. 
The return of the eccounts now given on the annexed table shows 
that the domestic consumers use their supp!y for no-rly thre? hours 
per day. This can be accounted for by the fact thet since 1901 а 
lerge number of sms!ler houses and tenement fiets have been con- 
nected to our mains, and there is no doubt thet such houses hove è 
better load fector than large private residences. for the resson pro- 
bably that. alike on account of their situation and the extent of their 
window sp2ce, they ere uneble to take full advantage of the hours of 
daylight. It is probable, also, that the average number of hours per 
day has been increased as the sme!ler domestic consumer ha realised 
that electrie lighting is not prohibitive with regard to cost. end 
therefore that there is no need for any undue economy in the uso of it. 


ай 
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gr ————— FREIER ELSE. 
oj Capital Ону iarolved and Return thereon by different Classes of Consumers based проп the Units sold. 
10 11 | 12 | 3. 14 | 15 16 5. 17 18 
| | m | mE | Gross Net Net 
| | | return | profit loss 
Total cost... ! рег. рег рег 
Coal and carting. Depreciation. including | Profit. Loss. Capital outlay. | cent. cent. , cent. 
| depreciation. | ' on on  ; on 
| | ‚ capital : capital | capital 
| | | outlay. ` outlay. | outlay. 
| Per U.! Per С. ! Per U.i PerU. Per U. | | 
£ s d. Pence.| £ s. d. Pence. $ s. d. Pence. £ х d. Pence. £ s а. Pence. £ s. d. | | 
620 0 8 0-191 | 6.944 6 9 2141 34.546 15 6 10-649 SQ. PJO Ө 5 7.149. 204,548 5 6 3854 |... t TRTA 
L994 4 1] 01901 7.652 4 0 0733 239.379 4 bL 3774 fas eas 2.883 14 И 0:277 324,572 0 9 11-944 ' ... | 0888 
1742 9 № 0319] 3.780 0 7 0-415 20.209 18 10, 2217 7,164 19 2 0-785 e. | 160,332 8 5 17-073 ^ 44068 | 
1.176 3 1» 0-191) 1.929 12 2 0314. 10.603 7 1] 1:723 3.762 7 R 062? "E 81.845 12 5 17552 | 4596 .. 
958 14 4 0191) 1.156 4 2 0-236 6.753 19 6 1346: 3.152 8 И 0-620 = 50.313 16 0 19-689 ' 6-265 | » 
1.978 6 23 0191, 1.633 19 2 0-163! 10.205 7 3 0-986 6,056 19 1]. 0-585 (e | 71426 в 2 22767 | 8480 С... 
1,167 16 № 0191 2,332 0 2 0:382 12.560 19 0 2-056 25,738 10 3 0-039 | Pda TE 98,913 18 7| 18:500 | 5:801 Tr 
152 3 7 0101! 736 18 7 0925 3.752 9 6 4-712 я бш. 137] 0 6 17217 31.257 18 5 7618 - | 0-438 
992 19 3i 019]. 3.445 10 1 0663 17.825 12 4 3432 И s 4.435 10 8) 0-853 146.143 2 0 9-162 s ‚ 3.030 
18.462 10 7 091 12.702 9 2 0.128 81.020 14 11] 0816 7,113 18 3 0:072. a | У 338,782 14 9 16-358 | 1320 | 
1,365 12 1, 04091. 1415 13 10 0-198. 8.282 0 0 1159 2.519 ] 8 0353 | | 60.047 10 | 17.987 " 4:195 T 
31,110 13 3 0-191 43.808 18 8 0-269 245,140 8 0 1206 35490 5 10 0218 31.884 6 " 0-195, 1.858.183 9 9 13:387 , 1-909 1-716 
! agreement with the values found for air under pressure showing that 


Moreover, the smaller houscholders do not vacate their city resi- 
dences for such lengthened periods throughout the vear. It is also, 
to be noted thet the maximum demand of the domestic consumers : 
given in the analysis already allows for any diversity faetor. . also been found. 
(То be concluded.) Thr two preceding Papers were discussed together. | 

Prof. Н. L. CALENDAR fully appreciated the difficulty of accurately 
comparing quantities of radium by the electroscopie method. He had a 
vear or two ago made some moasurements of the heat given out by 
radium, and found that with only 2 or 3 milligrammes the heat could be 
measured to 1 part in 1,000. 

Dr. J. Н. VixcENT commente: on the value of the new method for the 
accurate comparison of quantities of radium. It was als» valuable to 
have further tables of the absorption of y-ravs by different substances. 

Dr. S. Russ asked whether Prof. Rutherford attributed the diminution 
of the coefticient of absorption for y-rays with increase of distance tra- 
versed to the lack of homogeneity of the rays themselves, 

Dr. G. W. €. Kaye remarked that the Rontgen Кау Society several 
vears ago considered the question of a Radium Standard. He hoped that 
when prepared the standard. would be placed so that other workers could 


standardise their radium by it. 
Prof. A. W. Вискектох asked whether 16 was now regarded as finally 


established that the a-ravs are nothing but helium. 
Prof. €. Н. Lees asked concerning the preparation of the Primary 


the absorption of y-rays is not affected by temperature. 
The absorption coefficients of a number of light substances have 


PHYSICAL SOCIETY. 


At the meeting on February 23rd, held at the Imperia! College 
of Science, Prof. А. ScuvsrER, F.R.S., President, in the Chair, а 
Paper on 

* A Balance Method for the Accurate Comparison of Quantities 

of Radium and Some of its Applications."' 


by Prof. Е. RUTHERFORD and Mr. J. CHADWICK, was read by Prof. 


RUTHERFORD. 
A balance method is described for accurately comparing quan- 


tities of radi ' their y-radiation. in which the ionisation due to | q 
of radium bv their y-radiation. in v АЕ 


the y-ravs is balanced against the constant ionisation due to uranium 
oxide. By observing the distance of the radium preparation from 
the ionisation chamber when a bilanee is obtained. the relative 
y-Tay activities of the two preparations can be determined with an 
accuracy of at least one part in 400. A method of calibration is 
given, and the corrections necessary to deduce the quantities of 
radium present are considered, 

Calculations are given showing the correction required to deter- 
mine a quantity of emanation by comparison of Its y-rav activity 
with that due to a radium standard. 

The balance method was employed to determine the period of 
transformation of the radium emanation. "The half value period 
was found to b» 3:854 days. 1t was found experimentally that the 
yTay activity due to the radium emanation and its products reaches 
à maximum 255 minutes after the introduction of the emanation 
Into а sealed tube, Calenlations showed that under the experi- 
mental conditions the theoretical maximum should b: reached after 
255 minutes. 

It was found that the устау activity of a radium preparation was 
not appreciably altered by exposure in a strong magnetic field. 

А Paper on 

“The Absorption of -/-гауз by Gases and Light Substances,” 
by Mr. J. Cirapwick, was read by Prof. RUTHERFORD. 

The absorption coefficients of air. carbon dioxide and hydrogen 
for the y-rays from radium, have been measured after the rays have 
traversed 3 mm. and lem. of lead. The gases were contained in an 
Iron cylinder and were under considerable pressure. The values 
found for the absorption coefficients are, at normal temperature and 
pressure, O-O00062, 0-000102. апа 00000042 (cm.)*! for air, carbon 
dioxide. and hydrogen respectively, the thickness of lead being 
З mm. When the thickness of lead is 1 em. the absorption coefh- 
centy of air and carbon dioxide are 0090059, 0°009992 (em.) ^! 
respectively. 

The absorption cocfficient of air has also b»en determined by using 
liquid air. The absorption coefficients found in this way are in good 


The PRESIDENT remarked on the advantages of being able to get accu- 
rate quantitative measurements in any science. The early workers on 
vacuum tubs discharges experienced the sime diffi^ulty as the early 
workers on radio-activitv in getting accurate quantitative measurem snts 


of the effects. He also asked how the thickness of the tube containing 


the radium was found. 
Prof. Е. RUTHERFORD, in reply, stated that the thickness of the et 


if not. measured before putting the radium into it, could be foun 
approximately by weighing and measuring. Since the absorption it 
caused in the y-ravs was in general less than l per cent. its thickness need 
only be knownapproximately. With regard to the homogen ity of the 
у-гаух, they were probably as complex as any radiation could very well һе, 
Jt had been found that radium B gives out S-ravsof 28 or more ditferent 
velocities, and Messrs, Moseley and Makower had recently found that it 
also gave out different kinds of y-ravs. It was remarkable that tho 
absorption followed an exponential law over such a wide range, but there 
migat b» som» hom oen itv in the rays after the very. soft ones were 
absorb». Thov dil not know маи was happening in tho material when 
the ravs were bine absorb?l. Tne Primary Stan hird of Radium would 
be purified bv chemical ргозэззоз as muchas possible, and thon weigned 
and sealed in а tube, and only future generations would be able to 
determine how pure it was. The chief trouble in purification was with 
meso-thorium, which could not be separated from radium by chemical 
means. Fortunately the Joichimstahl ига мее deposits from which 
the primary an | the duplieat» standards would b» prepared were ргас-. 
tically fre» from thorium. There could, he thought, bo no doubt now 
that the a-ravs were entirely helium. 


dA Paper on 
дк: —*'"Wave-form Sifters for Alternating Currents,” 
was read by Mr. A. CAMPBELL. n 

If an alternating current of complex wave form be passed througn 


a condenser (К) and the primary coil of a mutual inductance (M) in 
series with it. anv other circuit connected a^ross the condenser and 
the secondary coil (in series) will receive no component of the current 
of frequency я if à?MK = 1, where w= 2n. 

This arrangement affords a means of totally suppressing the fund 1- 
mental or any single harmonic in a complex wave form.  Tnis kind- 
of sifting can also b» done by means of almost any null method in, 


V 
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which the balance depends on frequency. A bridge method suitable 
for quite low frequencies is also described. 


Mr. DUDDELL pointed out the value of being able to get rid of particular 
harmonics, especially of telephonic frequencies. It was very difficult to 
make a machine to generate a sine wave, and if the wave was not a sine 
wave the mathematical formule did not apply. He thought the chief 
use of Mr. Campbell's sifter would be to remove the last trace of a trouble- 
вопс harmonic from a machine that had been designed to give as nearly а 
pure sine wave as possible. Generally there was only one harmonic that 
was speciallv troublesome. 

Dr. RUSSELL said that the more usual way of getting current ог P.D. 
waves, which were approximately sine shaped, was to use a resonator, 
which greatly magnitied one harmonic. Prof. С. А. Campbell'a “ wave- 
form filter " did this. It consisted merely of a condenser and an induc- 
tivecoil in parallel. Armagnat’s oscillograms proved that excellent results 
could be obtained in practice by simply tuning а condenser and an induc- 
tive coil in series. He deprecated the introduction of too many tech- 
nical terms into electrical theory. 

Prof. G. W. О. Howe remarked that a disadvantage of the old-fashioned 
method of getting pure sine waves by resonance was that the amplitude 
varied so much with slight changes in the frequency of the generator. 

Тһе PREsIDENT thought the subject a matter of considerable impor- 
tance. 

The AUTHOR, in reply, stated that his method depended upon the sup- 
pression of a troublesome harmonic, and that the result was not much 
affected by а slight change in frequency. In telephone work it was some- 
times very valuable to get rid of the octave of the fundamental. ‘They 
might obliterate the harmonic at the generator or just before the current 
reached the detecting instrument. Iron must not be used in the circuit, 
or it would reintroduce a suppressed harmonic. 


CORRESPONDENCE. 


THE VARIATION IN INTENSITY OF RADIO-TELE- 
GRAPHIC WAVES WITH DISTANCE. 
TO THE EDITOR OF THE ELECTRICIAN, 


Str: In your issue of March Ist Prof. Howe criticises Mr. 
Swinburne for a statement said to have been made at the 
Royal Society of Arts to the effect that the energy of radio- 
telegraphic waves varies Inversely as the distance, and not in- 
versely as the square of the distance. Prof. Howe says that he 
finds this notion is " generally entertained bv those interested 
in the subject." I do not know who the persons are to whom 
Prof. Howe refers, but 1 doubt whether апу of those who 
have carefully read Hertz’s original Papers ean be of this 
opinion. Hertz showed (see " Electric Waves,” Jones’ English 
translation, p. 143; ог Wied. Anna. vol. 36, р. 1. 1899) 
that at a considerable distance from а small oscillator the 
electric and magnetic forces vary inversely as the distance. In 
апу case of wave motion in which the forces called into opera- 
tion are simply proportional to the displacement the wave 
energy varies as the square of the force, and hence if, as in this 
case, the forces vary inversely as the distancethe wave energy 
must vary inversely as the square of the distance. I have 
clearly pointed this out in my book “ Principles of Electric 
Wave Telegraphy," 2nd Ed... 714. Hence it would be interest- 
ing to learn from Prof. Howe who are the persons and on what 
grounds they entertain the opinion he attributes to them. № 
one who is capable of following Hertz s mathematical reasoning 
or the modifications of it as given m other text-books (my own 
included) requires experimental confirmation of the fact that 
as far as pure space is concerned the forces vary inversely as the 
distance from a small oscillator for large distances, and, there- 
fore, the energy inversely as the square of the distance. The 
experiments of Austin are chiefly interesting in showing how far 
this law is affected by absorption of the waves by the sea or soil 
surface or atmospheric effects. These causes must contribute 
to make the energy fall off rather more rapidly than the inverse 
square law would 1equire. 

There is, however, another possible source of departure from 


the square law for large distances over the earth s surface. It 
has never vet been satisfactorily explained how it 18 that such 
considerable radio-telegraphie effects сап be detected at dis- 
tances which are large fractions of the earth's circumference, 
e.g., across the Atlantic or from Ireland to South America. 
Several mathematicians have attacked the question of diffraction 


of long waves round a sphere, but the difficulties are very con- 
siderable. It is clear, therefore, that, as faras long-distance 
wireless telegraphy is concerned, we cannot treat the transmitter 
as if it were a small Hertzian oscillator in free space, and the 
actual law of variation of energy with distance may show con- 
siderable departure from the simple square law. 

Nevertheless, the measurements of Austin and of Duddell and 
Tavlor are a fair confirmation of the fact that for a few hundred 
miles the forces vary nearly inversely as the distance. and the 
energv, therefore, inversely as the square of the distance.—I 


am, &c., J. А. FLEMING. 
University College, London, March 4. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: There тау be misunderstanding as to the law con- 
necting energv and distance in wireless, owing to ambiguity 
of statement. I assumed, in the discussion at the Royal Society 
of Arts, that the waves. at least soon after leaving the station, 
moved horizontally опу. the height remaining constant. 
Nevlecting earth curvature, the energy density per wave then 
varies inversely as the distance, and the electric and magnetic 


displacements as the square root of the distance. If a wave 


surface increases in height in proportion to its travel, of course 
the energy density will vary as the square of the distance, and 
the displacements as the distance. In the case of ordinary 
light. radiating spherically the energy density varies as the 
square of the distance and the displacements as the distance. 
My point was that if electrical waves do not radiate spherically, 
and I understand they do not, wireless radiation is of a higher 
order of efficiency than light. 

Taking the actual current or energy received complicates the 
question by the introduction of the efficiency of the receiver. 
If the efficiency of the receiver varies inversely as the energy 
density, the energy received will vary as the square of the 
distance, but that is a different matter altogether ; and the law 
of energy received in wireless must not be compared with the 
law of energy transmitted in ordinary light. The broad ques- 
tion is: Does the height of a wave surface vary as the distance 
from the source ; or do the wave surfaces soon reach a constant 
height ?—1 am, &c. 

London, March 6. J. SWINBURNE. 


TO THE EDITOR OF THE ELECTRICIA N. 


Sir: Prof. Howe's explanation of the transmission of electric 
waves in wireless telegraphy is correct as far as it goes, although 
he does not take into account the fact that the vertical radiation 
from the aerialiszero while the horizontal radiation is practically 
cylindrical in form and properties. Мау I direct his attention 
to the fact that the problem of transmission over the earth в 
surface was first attacked from a radiotelegraphie point of view 
in my “ Handbook of Wireless Telegraphy " (first edition pub- 
lished 1907 and more fully in subsequent editions). By a care- 
ful examination of Duddell and Taylor's results I discovered and 
established the fact that the resistance of the ground passed 
over is of immense importance in transmission. More recently 
а great deal of work has been done on the subject by Zenneck, 
Hack, Sommerfold, Epstein and others, and the details of the 
theory are now fairly known. Lam, &c., 

London, March 5. J. ERSKINE MURRAY. 


PETROL-ELECTRIC PROPULSION, 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: With reference to Mr. Pannell's criticism of section З 
of our Paper read recently at the Institution. appearing 10 
your issue of March Ist, we would point out that the 24 tons 
specified was given by Mr. Hobart for the electrical equip- 
ment of the third-rail system, and includes all the electrical 
apparatus required to work the Westinghouse brakes, and also 
the heavy resistances and contactors necessary for starting and 
for speed regulation of the train. In the oil-electric system 
with battery nothing is included for these items, as they can be 
practically eliminated ; in fact, we had not allowed anything 
in the weights for power brakes, these being unnecessary. 
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We quite recognise that owing to regenerative braking the 
“ root mean square current " taken over a complete cycle will 
be rather larger in our system than in that of the third-rail 
svstem, but as an offset the rateof acceleration has been so 
chosen as to make the power a minimum, and our experience 
shows that it is quite possible to design machines for this duty. 

Assuming. however, 
that the weight of equipment was increased, say, 50 per cent., 
the total weight of the train would only be increased by 5 per 


} Je 
to come within the weight specified. 


К cent., and therefore this hardly affects the question. 


One of the reasons put forward against regenerative braking 
Ьу Mr. Pannell is that anytlung but the plain series motor has 
inherently unsuitable characteristics. In this Mr. Pannell is 
Inthe system described the motors have 
shunt windings arranged so as to give automatically а speed 
torque characteristic almost identical with that of a series 
motor, and the controlling arrangements are such that the 


entirely mistaken. 


motors regenerate down to the last revolution.—We are, &c., 
J. C. MACFARLANE. 


Chelmsford, March 6. H. BURGE. 


ELECTRIC POTENTIAL IN ALTERNATING 
MAGNETIC FIELDS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sig: In your issues of February 16th and 23rd there appears 
an article on the vexed question of ** The Electric Potential in 
Alternating Magnetic Fields." The problem as to the existence 
of an electric potential in such cases lias been discussed at great 
length, especially during 1907, by Lichtenstein, in the columns 
of the “ Elektrotechnische Zeitschrift." As Prof. Jenkin 
remarks, Clerk Maxwell uses the expression once or twice with- 
out, however, defining it, surely a point of some significance. 


Prof. Jenkin starts from the formula E — V @ J8— 4 — V V, in 
either its vector or its Cartesian form, and thanks Prof. Love 
for calling his attention to it, from which one might imagine 
that 16 had been hidden away in some obscure corner of Vol. 2 
of Maxwell’s ‘Electricity and Magnetism.” Аза matter of 
fact, this formula has been established, analysed and discussed 
at length in a number of text books within the last 20 years. 
In “ Elektrotechnik und Maschinenbau" for 1908 and 1909 it 
is proved from elementary principles Бу Emde and used to 
prove, though not to my satisfaction, the non-existence of а 
definite P.D. in alternating-current circuits. I do not propose, 
however, to discuss the problem as a whole, but I should like 
to draw attention to several points in Prof. Jenkin's article. 
On page 756 we read, “in alternating-current circuits the 
E.M.F. and the difference of potential have, in general, different 
values." The same is true in direct-current circuits. By con- 
necting a number of cells in series in a circle we have prac- 
tically no P.D. but the full E.M.F. of the whole battery and 
Z(r)-E.M.F. The absence of any finite P.D. is rigidly 
correct if we imagine an infinite number of cells, each with an 
infinitely small E.M.F., the total E.M.F. remaining unchanged. 
This shows the need of some qualification to the statement 
that “in direct-current circuits the E.M.F. between any two 
points is the difference between the potentials at those two 
points." On page 757 “Æ is the vector E.M.F. ” ; this is not 
80, it is the vector electric force, of which the E.M.F. is the 
lne-integral. А few lines further on ~ Ф” is obviously a 
printer’s error; it should be “Ж.” On page 758 “L is the 
inductance of the portion PQ of the circuit, . it therefore 
includes the effect of mutual inductance due to the rest of the 
circuit." It is fortunate that it does so, аз L would otherwise 
be infinitely great, in spite of the formula given by Maxwell 
for the inductance of a straight wire, viz., L= log = 
henries. It has been proved that this formula is based on 
certain unjustifiable assumptions, and that the flux produced 
by a straight piece of wire of finite length, neglecting the rest 
of the circuit, is infinitely great.* This is not to be won- 
dered at, seeing that we have started out from a physical 
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Т on '" E, T.Z.," 1905, р. 634; К. W. Wagner, ‘ E.T.Z.,” 1907, 


impossibility, viz., a piece of wire carrying current without any 
return circuit. Maxwell’s formula is only obtained by assuming 
an infinitely long wire; the flux per unit length of the wire is 
then of the form 20 and gives the result known as Maxwell's 
formula. This shows the extreme artificiality of splitting 
the circuit up into lengths and considering the inductances of 
the separate pieces, whereas our experience is confined to the 
integral effect of the whole circuit. 


(8 


Returning to page 757, we read a is the rate at which 
the lines cut the whole circuit and P: 
cut a unit length of the circuit." "This statement really is the 
kernel of the whole difficulty, for when the flux is due to the 
current in the circuit itself, it does not cut the wire, but appears 
and disappears within the circuit. When the circuit is a simple 
circle of wire one may be justified in assuming that the induc- 
tive effect is equally distributed around the circumference, but 
when the circuit has any other configuration it is difficult to 
see how the total induced E.M.F. should be apportioned be- 
tween the various parts of the circuit. Emde maintains that 
it cannot be done, and that any such special apportionment is 
“ein in die Drähte hinein phantasierte Spuckgeist."^ With 
this, however, I do not agree. With long parallel wires, such 
as the trolley wire and track of a single-phase railway, the 
problem is simple, so long as one keeps far away from feeding 
points or loads, and is satisfied with an approximate value of 
undoubted practical value. : When the circuit has any other 
shape the difficulties are much greater, as one will fully realise 
after looking up the articles to which I have referred.—1 am, 


&c., 
South Kensington, Feb. 26. G. W. О. Howe. 


is the rate at which they 


We have submitted Prof. Howe's communication to Prof. 
Jenkin, from whom we have received the following letter :— 
TO THE EDITOR OF THE ELECTRICIAN. 
Siz: Iam much obliged to Prof. Howe for correcting the two 
757 of my article on" Electric Potential " ; Æ is, of 


errors on p. 1 
course, the vector electric force and the G, six lines lower, is а 


misprint for €.— Yours &c., 
Oxford, March 4. C. Е. JENKIN, 


CONDENSERS FOR METAL FILAMENT LAMPS. 


The possibilities letent in the use of condensers with mete! filament 
lamps, to which subject we heve from time to time paid considerable 
“ttention, hss neturally resulted in the development of e condenser 
particularly edapted for use on lighting circuits. 

British Insulated & Helsby Cebles (Ltd.) heve just issued a cata- 
logue (No. H.62. February, 1912) desling with the Helsby p:tent 
condensers for electric lighting with o!ternsting currents. Theso 
condensers sre medo in sizes suite ble for èll ordinory lemps, supply 
voltages спа frequencies. А typice! Helsby condenser is illustrated 
in Fig. 1 herewith ; this is ordinerily enclosed in the tinned-iron casa 
shown elongside, provided with fixing lugs. These condensers can 
5&0 be supplied in г evlindricsl cose with edeptors end lempholders 
so thet they may Бо inserted direct into existing lempholders, no 
eltoration of wiring being required. 

Among the edventeges of using condensers on 2!'ternsting-current 


circuits is that lemps of low volte ge ond candle power сэп be utilised 


without the necessity of installing г transformer. which latter, of 


course, brings with it certein losses (the loss with a condenser is quite 
negligible). Арол, condensers prevent the momentery excessive 
rush of current when a mete! lamp is switched оп. whilst the maxi- 
mum veu of the current flowing in the case of a short-circuit in the 
wiring is limited by the condenser to è smell value. This feature is 
valusble in the case of flexibles from wall plugs, &c., гла to obtain 
full benefit the condensers should he placed 


main fuses. | 
We heve already described the two methods of epplving the con- 


densers, viz., the porallel system ond the seric: system. In the 
former each lemp hes а condenser in serica with it, whil-t in the letter 
2 number of lamps of low voltage (say, 12 or 16 volts) «re connected 


* “ Elektrotechnik und Maschinenbau," No. 34, 1909. 
F 
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in series with each other and a condenser, the individual lamps being 
controlled by short-circuiting switches. This arrangement is illus- 
trated in Fig. 2. 

The parallel svstem is easily applied to houses already wired, and 
can be adopted for any number of single lamps or groups of lamps as 
may be convenient ; and lamps not arranged for control by а con- 
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by using the lower voltage lamp ів 14 units, which, at 6d. per unit, 
amounts to 7s. То this must be &dded the saving on the cost of the 
lamp itself, viz., 6d. The totel saving, therefore, is 7s. 6d., which is 
about the cost of à Helsby condenser for & 50-frequency circuit, and 
for а frequency of 100 the cost of the condenser would be only about 
5s. Generally, it may be stated thet the saving effected during the 
life of the first lamp exceeds the cost of the condenser. 

The series system is particularly suitable for «pplication to new 
installations and extensions to old installations, or to special cases, 
such аз = number of lamps on a single fitting. It will generally be 
found that the cost of the condenser is not much more than the saving 
effected in the first cost, due to the use of low-voltege lamps. 

Certain points must be remembered when arranging the instal- 
lation for the series system. All lamps employed in any one serieg 
circuit, às well as the condenser, must be rated for the same current. 
The sum of the voltages of all the lamps which may be in use at the 
same time must not be greater than 40 per cent. of the supply voltage; 
but in most cases ell lamps ere not in use at one time, therefore the 
total voltage of all the lamps in series mey, as 2 rule, amount to 60 
per cent. of the supply voltege. The lamps in series may be of any 
cendle-power, the higher candle-powers being obtained by using 
higher voltage lamps (care being taken to keep the same rated current. 

For example, take the cese of a six-roomed house in a district 
where the supply voltage is 220 and the frequency 50. A l-ampere 
circuit is recommended. The lights suggested are as follows :— 


denser would be left to run at their original voltage. "The flexibility 
of the system is such that it can be applied to those points where the 
greatest saving can be effected; thet is to soy, where low candle- 
power lamps 2re sufficient, without interference with those points 
where high candle-power lamps, suitable for the full pressure of 
supply, ere necessary. For instance, 2 10-watt lamp gives quite 
sufficient light for smell entrance hells, be throoms, smell bedrooms,&c. 

The parallel system can be installed with à minimum disturbance 
of the wiring. The condenser may be fixed under tho floor, above the 
ceiling rose or on the wall near the switch. In the small sizes a 
cylindrical type is made provided with гл adaptor and a lampholder, 


Hefner c.p. Volts, 
Front sitting-room ен 25. wes ; 25 
Back sitting-room еее, 20: Ionas 20 
Front bedroom . «uentrem eot y eR rre | os 16 
Bedroom: аена ынын an ker rbd | 12 
Вега UE i КЕ СКЫ l0 . uu 10 
На eC ewe 10 ча 10 
Kitchen пл ео 20-. iue 20 
Seullery tm 10: ` ds 10 
Вабгоот ооо она оазиса l0 Заза 10 


The voltage here totals 133, which is 60 per cent. of 220. 


The maximum load likely at any one time would not exceed— 


The two sitting-rooms ............. eee 45 volts. 
СЯ secs ишы» va pipe vU PARU 20 volts. 
Най: — ———— M — Ó 10 volts. 
And one bedroom (say) ................... 12 volts. 


i Giving a total of 87 volts, which is within 40 per cent. of the supply voltage. 


When all these are alight each lamp will give its correct candle- 


power, and however many are switched off those remeining alight 


——— — — — — — MÀ —— ME 


SERIES SYSTEM. 
220 Voy Slain: AT 90 FREQUENCY. | 
D. n J— X 
Consumer's Lise: C Swikeh 
L—}—— x 


AFRANGED FOR 
ORDINARY эмене. 


CONDENSER 


ме G 799. 


10 м ORI -POWER 
20 VOLT LAMP. 


Аш THESE 


Fig. 2. 


16  CANOLE-POWER 
(6 VOLT LAMP. 


which permits the insertion of a condenser between any lemp and its 
original holder. The following calculation, set out in the catalogue 
referred to, shows the saving which сап be effected by means of this 
system :— 
? А 100-volt 25 c.p. (Hefner) lamp consumes 25 watts and costs 28.64. 
A 200-volt 25 c.p. (Hefner) lamp consumes 32 watts and costs 3s. 
Assuming a life for each lamp of 2,000 hours, the saving in current 


ARRANGEO FOR 
Зрксль Swircn -LAMPHOLDERS . 


25 м CAMDAE-POWER 
28 VOLT LAMP. 


25 М CANDLE-POWER 
2$ уот LAMP. 


/ Амр. 


G м CANDLE-POWEA 
4 ихт LAMP. 


LAMPS TARE 


will not be appreciably affected ; this is the caso although only one 
10 candle-power lamp is left burning. On the other hand, if moro 
than the above maximum number of lamps are in use at any one time, 
there will be only a slight reduction in candle-power all round. 

The great saving in first cost is evident from the fact that the low- 
voltage lamps mentioned will each cost about ls. 6d., instead of 3s. 
ог 3s. 3d.; whilst а large saving can elso be made in the wiring, 
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the scale of the temperature £ deduced from the pletinum scale pf hy 
means of the standard difference-formula. 
(— p= ВОК! 100) x 10-34, 
The same formula for the specific heat also represents the most 
probable reduction of Regnault s experiments over the range 110°C. 


to 190 C. 
a TS 
MUNICIPAL ELECTRICAL ASSOCIATION’S BILL. 


We are informed that the statement in the ‘‘ Journal of Gas 
Lighting" for Feb. 27. that the '* Wiring and Fittings Measure intro- 
duced by the I.M. E. A. last autumn has been dropped,” is inaccurate. 

We have received from the hon. secretary of the association (Mr. 
Н. Faraday Proctor) а copy of some notes explanatory of the measure. 

It is pointed out, in the first place, that the Bill is not limited to the 
operations of local authorities, but would give increased powers to all 
electricity undertakers and. whilst being designed by those responsible 
for municipal works, the views of other undertakers were taken into con- 
sideration and dealt with in the various clauses. The Bill contains 


because, owing to the strength of the low-voltage lamp filament and 
the limitation of voltage on the switch itself, switch lampholders can 
be used. It is also worth noting thet only one wire need be run from 
lamp to lamp, and that ebout 60 per cent. less wire is used then for 
ordinary wiring on the *' loop-in " system. 

The saving in current and lamp renewels is also dealt with in the 
Helsby catelogue, which should certainly be studied by everyone 
interested in alterneting-current supply. 

The example given is for & small six-roomed house, but the svstem 
can be applied equally well to large installations by sub-dividing each 
floor or other suitable block into separate series circuits, each with its 
own condenser. The use of condensers in this connection will be of 
importance to the supply engineer; in the first place, owing to the 

| leading current teken by the condenser improving the power factor 
of the whole system ; and secondly as a current-limiting device, thus 
ensuring thet the consumer keeps within the maximum demand fixed 
by the condenser installed. For blocks of smell flats or ertisans' 
dwellings, where it does not pay to install meters, and where a “ con- 
tract demand " tariff is 2dopted, the condenser prevents weste of 
current by the improper substitution of higher candle-power lemps. 


THE VARIATION OF THE SPECIFIC HEAT OF WATER. 


The Bakerizn lecture, which was delivered bv Prof. Н. L. Callen- 
dar, F.R.S., before the Royal Society on February 22nd, was entitled 
" Оп the Variation of the Specific Heat of Weter, investigated by the 
The lecturer remarked that the 


experiments of Callendar and Barnes on the variation of the specific 


Continuous Mixture Method." 


heat of water between 0°C. and 100°C. by the continuous electric 
method (** Phil. Trans. Roy. Soc.." A, 1902) with platinum thermo- 


meters, agreed with those of Lüdin by the method of mixture with 
mercury thermometers more closely than with those of anv previous 
observers, but gave results nearly 1 per cent. lower than Lüdin's over 


the range 60°C. to 90°C. Within the lest vear the results of Бат 
have been very closely reproduced by W. В. and W. Е. Bousfield 


(`* Phil. Tr2ns.," A, 1911), employing а Dewer calorimeter electrically 
heated by & mercury resistance, the rise of temperature being 


observed by mezns of mercury thermometers standardised to 0-01 C. 
every 5 deg. The present investigation was designed to verify the 
results of Callendar end Barnes by & new end independent method, 
celled the continuous mixture method. in which г, current of weter at 
& steady temperature /, in the neighbourhood of 100 C. is pzssed 
through en arrengement of concentric tubes, elled г, “ hest-ex- 
changer," emerging 2t а measured temperature #, in the neighbour- 
hood of 70°C. After being cooled to e messured tempereture ёз in 
the neighbourhood of 30*C., the seme current is p2ssed through the 
heat-exchanger egein. abstracting heat from the hot current Бу con- 
duction, without actus! mixture, end emerging finelly et a moasured 
temperature /, in the neighbourhood of 60 €, By а suiteble arrange- 
ment of the How-tubes the externe! heat-loss cen be reduced «lmost 
to 2 vanishing quantity (20 to 100 times smeller than in the electric 
method) without the employment of vacuum-jeckets or elaborate 
precautions in lagging. The flow cen be veried over а very wide 
renge (20 to 1) without materially affecting the distribution of tem- 
perature; and, since the hot end cold currents are the same, & com- 
peratively rough measurement of the current suffices for the deter- 
mination of the heat-loss. The water equivelent of the exchanger 
is immaterial provided that the conditions cre feirly steady ; and 
there is no possibility of uncertein loss by evaporetion 29 with en 
open calorimeter. The eccuracy atteinsble is limited chictly by the 
temperature readings, which zre tz ken with platinum thermometers to 
0-001 deg.. equivalent to 1 in 30,000 of the heat-exchanger. Since 
the loss of totel heat by the hot current is eyus! to the gein of tota! 
heat by the cold current plus the sme! extern»! heat-loss, the experi- 
ment gives directly the retio of the mean specific heet from t, to f, 
(70°С. to 100*C.) to the mean specific heat from fy to t, (30°С. to 60°C.). 
The results of &bout 150 experiments by this method, in which the 
conditions as to Ном end heat-loss were varied аз widely £s possible, 
were such es to confirm the continuous electric method over this 
range of temperature to less than 1 in 5,000, whereas the discrepancy 
from Lüdin's formula exceeded 1 in 200, which is more than the 
whole variation of the specific hest over the range 10°C. to 80°С. 
“ecording to the continuous electric method. А single formula hes 
been found to represent the variation of the specific heat s according 
to the continuous electric and mixture methods over the range 0°C. 
to 100°C. The formula is as follows :— 


8— 0.98536 + 0-504/(!+ 20) + 0-0084(¢/100) + 0-0090(/100)?, 
in terms of the specific heat at 20°C. taken as unity, and in terms of 


clauses of vital interest to every local authority and electrical supply 
company, quite apart from the wiring and fittings clause, and therefore 
the Bill should receive the hearty support of all electricity undertakers 
even though they on the one hand already possess, or on the other do not 
desire to possess, powers to provide wiring and fittings. 

Clause 1 applies more particularly to the undertakings of local autho- 
rities, and is designed to give powers to those local authorities who have 
not so far obtained authority to " provide and sell, &c., electric wiring 
and fittings." These powers are already possessed by many of the larger 
municipal undertakings, but subject to certain conditions in some cases 
similar powers were included in the Governmont Bill, introduced by the 
Board of Trade in 1909. although the wiring clause was ultimately dropped 
before the Bill reached its final stage. Tho Board of ‘Trade have never 
withdrawn from the position they took up in recommending the granting 
of such powers to local authorities generally. Rightly or wrongly. the 
electrical supply of the country has been placed mainly in the hands of 
local authorities, and such being the сазе. it is argued that it is necessary 
for the good of the electrical industry generally (and, so far-reaching is 
the effect of electrical work. that upon its progress depends the welfare 
of the whole country) that every facility must be afforded for the spread- 
ing of its uses in every direction, thus resulting not only in the lowering 
of the costs and charges fora supply of energy, but also in the purification 
of the atmosphere, the increased cleanliness of the homes and places of 
business, the improvement in the preparation of foodstuffs for con- 
sumption, and innumerable other advantages to the community in general 
resulting from the more general use of a cheap supply of electricity for 
lighting. heating. cooking. general power and transport. The interests 
of manufacturers have been kept in view, and are looked after in the 
clause referred to by the prohibition of the manufacture of the numerous 
articles referred to by local authorities. The local authority can with 
economy and safety furnish electrical equipment of premises on the de- 
ferred payment system. Such а system of payment is an absolute 
necessity to electrical progress, as, although an intending consumer, being 
a tenant of premises, may be unwilling to spend much money on his Jand- 
lord’s premises at any one time, he is not unwilling to spend a reasonable 
amount per annum on the premises where he is reaping an annual benefit, 
and especially so if he is protected Бу a clause in his agreement with the 
local authority enabling him to transfer his interest in the equipment, 
either to the local authority itself. or a subsequent tenant, in the event of 
his leaving the premises at a comparatively early date. The only persons 
who are seriously opposing the powers sought in this clause are the 
electrical contractors. Generally speaking, the electrical contractors 
will not (it is claimed) suffer. It is pretty generally admitted that on the 
mere wiring of premises there is little profit to be made by the electrical 
contractor at present. Prices are cut, and work is carried out by such а 
multitude of persons calling themselves “ electrical contractors " that 
under existing conditions there is little or no prospect of improvement. 
It would not be a commercial proposition for the majority of electrical 
contractors to provide and stock showrooms on a scale necessary for the 
education of the public ; such can only be furnished by the central autho- 
rity who also supplies the energy. usually the local authority. In respect 
of clause 1 Mr. Faraday Proctor summarises his remarks by pointing out 
that the powers are already possessed by the majority of the larger local 
authorities in the country (including all the local authorities in London 
possessing electric lighting powers); that the supply of electricity having 
been placed in the hands of local authorities, it i8 necessary that local 
authorities be given every facility for the development of such supply ; 
that the granting of the powers sought in clause 1 is necessary for such 
development and beneficial to the general community, and especially to 
consumers of electricity ; that manufacturing firms also will largely 
benefit by the operation of the clause ; and that the electrical contractor 
will suffer no hardship by the action to be taken by local authorities. 

Clause 2 deals with a side issue of the powers to be conferred in clause 1. 
In this instance. not only the manufacturers but also the contractors have 
agreed to the expediency of showrooms being maintained by local autho- 
rities, and their only suggestion is that whilst the local authority should 
bear all expenses in connection with the formation and fitting of show. 
rooms, the proceeds resulting from sales should be secured to themselves. 
It is certainly to the interest of the electrical industry that the consumer 
and user of electricity should have to come for his purchase to some place 
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where he can extend his knowledge of the uses and application of elec- 
trical energy instead of going to the draper, drug stores, or the gas fitter, 
to buy electric lamps or other material. 

As regards clause 3, it is. perhaps, questionable whether any necessity 
exists for the inclusion of a clause to authorise the selling or disposal of 
by-products. Аз, however, the question is likely to become of increasing 
importance in some districts, the Association have thought it well to 
insert a short clause in the Bill to remove all doubt. 

Clause 4 deals with the question of " Stand-by Supply." Many local 
authorities have already satisfactory stand-by clauses in their acts, but 
on behalf of those who have not got such powers, clause 4 has been drafted 


во that the user of steam, gas or other form of energy for power may not: 


claim as a right to have connection with the local authority/s electric 
mains unless he gives a quid pro quo in the way of a guaranteed revenue. 

Clause 5 provides for the payment by local authorities of reasonable 
&ubscriptions to the funds of any association of local authorities or their 
officers formed for the promotion of their common interests and the 
reasonable ex penses of members of electrical committees and their officers 
of attending any conference of such association. The supporting of such 
aszociations and the co-operation of local authorities is an absolute neces- 
sity, especially where the operations of the department concerned are of 
such a progressive character as is entailed in electrical work. 

Clauses 6 and 7 deal entirely with the question of the provision of 
working capital—in clause 6 out of the revenue of the undertaking, and 
in clause 7 by borrowing powers. The position of local authorities until 
such time as these powers are authorised is somewhat absurd. 1t wall be 
conceded by all that to carry on any business, such as that of an elec- 
trical department, working capital is necessary, and vet, under the exist- 
ing acts, there is no machinery by which working capital may be either 
obtained or utilised. Money may not be borrowed for working capital, 
nor yet may any portion of the revenue be utilised for such purposes, and 
again, an overdraft at the bank to enable the securing of working capital 
js not permissible. 


LEGAL INTELLIGENCE. 


rd 


Patent Revocation. 


On Feb. 20 Mr. Justice Parker delivered judgment in the appeal by the 
owners of Taylor's patent (No. 28.475 of 19041, for " Improvements in 
and relating to Mechanical Underfeed Stokers.” against an order of the 
Comptroller-General of Patents, made under sec. 27 of the Patents and 
Designs Act, 1907, for the revocation of the patent. 

Mr. A. J. Walter, К.С. (with Mr. Fletcher Moulton) for appellants, 
stated that Erith's Enginecring Co., whose managing director had ob. 
tained the revocation, were the owners of anold British patent.which would 
expire in 1913, in connection with furnaces, whereas appellants’ patent 
had more years to run. Inthe United States it had been established that 
a patent there for Taylor's invention would, if worked. be an infringement 
of a patent corresponding to Daley's patent of 1899, under which Erith’s 
Company were working here. After this the parties in America came 
to an arrangement under which Taylor's invention was worked in America. 
Appellants had taken steps to have their machines manufactured or put 
together by а firm in England and had pushed. their invention, but 
Erith's Company had intimated that Taylor's patent had not commercial 
value, and that any user of it in this country would be an infringement 
of their own patent. Such user without licence would. probably be an 
Infringement, so appellants discontinued the exploitation of their patent 
in this country. Then the application for revocation was made on the 
ground of manufacture mainly out of the United Kingdom, the procedure 
under jiec. 27 of the Act being utilised for the purpose of the owners of the 
old English patent. Applicant really wanted to revoke Taylor's patent in 
order that he might use it without paying fora licence. There was what 
amounted to a threat if the patent was used, and then an application to 
revoke for non-user. He contended that, under the cireumstaaees, the 
order should not be made, 

After hearing counsel for the applicant (Mr. Erith) and for the Board 
of Trade, his Lordship allowed the appeal. He said the only persons 
who could enable the patent to be worked here were the owners of Daley's 
patent by giving their licence to work. Applicant for revocation was 
their managing director, and he had appli^d to revoke appellant's patent, 
and had succeeded be fore the Comptroller. И was clearly the interest 
of the owners of Daley's patent not to grant any licence under it to appel- 
lants, for if they did so they could not afterwards take proceedings under 
sec. 27 of the Patents and Designs Act, 1907. for revocation of appellants’ 
patent. The evidence showed that applicants for revocation had made out 
a prima facie case under sec. 27, although there had been manufacturing 
in the United States. The onus was, therefore. on appellants to show 
why Taylor's English patent should not be revoked. Не would not say 
that the motives of the applicant for revocation were material, but under 
all the circumstances there was reasonable ground for the inaction of 
appellants as regards taking steps to work their patent here. | Section 27 
was passed for the bonefit of the public, and was not primarily intended 
to confer benetits on individuals. and. in considering whether there was a 
proper case for revocation, the Comptroller or the Court was bound to 
look primarily at the interests of the public. Without laying down any 
general rule, it must be said that in that case the non-application by 
appellants fora voluntary or compulsory licence was not a sufficient reason 
for revoking their patent, when nothing they conld have done in the way 
of working the patent here could have been done without the risk of 
proceedings against them for infringement. The order would be that 


the patent should not be revoked, and that not it should be revoked after 
а certain time unless in the meantime it was shown that the patented 
article was adequately manufactured within the United Kingdom. The 
decision of the Comptroller must be reversed. and respondents must repay 
to appellants the 20 guineas paid by the latter for costs before the Com р- 
troller, pay appellants 20 guineas more as their costs before the Comp- 
troller, and pay the costs of the appeal, including those of the Board of 
Trade. 


Instrument Maker’s Claim for Wages. 


At the Guildhall (City of London) Police Court on Feb. 28. an instrument 
maker named F. E. Brown claimed to recover from his late employer 
(Mr. H. W. Sullivan) the sum of £5. 19s. 11d., alleged to be due to him 
as the balance of wages for 996} hours’ work. i 

From the evidence, it appeared that Brown had been in Mr. Sullivan's 
employ some considerable time, and that he was discharged for insub. 
ordination on Feb. 8. During this time he was engaged on day work, 
on fopen contracts and piece work. The rate paid for day work by 
Mr. Sullivan is 94. ап hour, but for special work and for open contracts it 
has been the custom in the shop to pay workmen an extra Id., 2d. or 3d., 
ог even 4d. an hour, if the manager, on the completion of the work, 
reported that it had been satisfactorily done, but this excess payment 
was a mere gratuity in order to induce the men to work well and to 
obtain the best results. Plaintiff and another workman had been 
engaged in making four primaries, but the time taken in the execution 
of the work was unusually long. and plaintiff had departed from the 
original specification on his own responsibility, and the cost of the work 
had been therebv increased. Interviews had taken place between 
Mr. Sullivan's manager (Mr. Dick) and plaintiff, and ultimately Mr. Dick 
discharged him for insubordination. | Brown's fellow workman was still 
working upon the primaries at 9d. an hour. Plaintiff claimed that there 
was an unconditional open contract, and that he was entitled to 19, an 
hour, irrespective of the time taken iu. or cost of, executing the 
work. In cross-examination, plaintiff admitted that the work in question 
was not experimental work, but was working drawings and specification. 
Plaintiff called as his witnesses Mr. Sullivan's present manager (Mr. 
Dick) and his late manager (Mr. Parr). four of Mr. Sullivan's present 
employés, and also an outside mechanic, who was а member of the 
Executive of the Scientific Instrument Makers’ Trade Society, but the 
Alderman dismissed the summons without calling upon Mr. Sullivan for 
his defence, as he held that plaintiff had failed to prove his case or to 
establish that there was a contract or custom to pay Is. an hour for the 
class of work in question. 

Mr. Sullivan states that he fought this case because he felt ви important 
principle to be at stake, and that it was incumbent upon him to resist à 
demand which, if conceded, would have tended to create a precedent in 
all similar cases. 

Mr. W. Shakespeare, instructed by Messrs. Е. F. and. H. Landon, 
appeared for the defendant, and the plaintiff conducted his own case. 


In re National Telephone Co. (Ltd.); Lord Avebury v. The 
Company. 

Last week. Mr. Justice Joyce gave judgment in this action, which was 
brought by the trustees of the debenture stockholders, for a declaration 
that in the events that had happened the company had become, or in the 
event of the purchase of the property and business of the company by the 
Postmaster-General being completed. would become bound to pay to the 
debenture stockholders the debenture stock secured by three trust deeds, 
together with a premium of 3 per cent. on the nominal amount thereof. 

After hearing legal arguments, his Lordship, in giving Judgment, said 
that he was of opinion that when the motion came before the Court on 
Пес. 20 plaintiffs were entitled to the injunction they asked for. because 
under Clause 9 of the trust deed the company had no power to sell, unless 
it came to an agreement with the plaintiffs on the terms mentioned in 
Clause 6. The events contemplated in Clause 6 had not happened, and 
that clause did not apply. In view of Clause 5 and in view of the fact 
that a winding-up resolution had been passed by the company, the order 
of Dec. 20 was dissolved. That being во, it was impossible to decide m 
favour of plaintiffs, and the action must, therefore, be dismissed. 


Dean v. Hackney (London) Borough Council. 


Deputy Judge Williams delivered judgment in this case, the facts of 
which were reported in our last issue. The Judge found that there was 
по negligence onthe part of plaintiff. The lamp had been lighted at the 
usual time. but owing to a fuse having blown it had been rightly and 
properly disconnected by defendants’ servant a short time before the 
accident. Не found as a fact that there was no negligence on the part 
of the defendants. The powers and duties of defendants with regard to 
street lighting were prescribed by Sec. 130 of the Metropelis Management 
Act, 1885, and. in his opinion, the section did not impose upon defendants 
any absolute obligation to keep street Jamps alight during the hours of 
darkness, and unless there had been negligence or improper conduct they 
were not liable for injury arising from the fact that a street lamp Was 
unlighted. In that case there was no negligence or improper conduct 
and, therefore, he entered judgment for defendants. 


Wood v. Connolly Bros. (Ltd.) 


On Friday Mr. Justice Warrington dismissed a summons taken out in 
this (a debenture holder's) action to vary the Master's certificate, which 
found that an equitable eharge on real estate of the company took priority 
of first mortgage debentures. 
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White v. East Ham Corporation. 


Last week, before Mr. Justice Darling and a special jury Mrs. E. White 
claimed damages under Lord Campbell's Act in respect of the death of her 
husband, who was fatally injured in a collision in September last between 
his van and an electric tramcar of East Ham Corporation. Defendants : 
denied negligence, and pleaded contributory negligence on the part of the 
deceased. It was stated that White suddenly drove his van from 
behind a brewer's dray. and that the accident was unavoidable. The 
jury accepted this view, and returned a verdict in favour of defendants, 
for whom judgment was entered with costs. 


=== 18,674 
PARLIAMENTARY INTELLIGENCE. be 
PES ———— 20.643 


21,495 
21,616 
23,781 
25.138 


Telegrams to Telephone Subscribera.—In the House of Commons 
on Thursday last the Postmaster-General (Mr. H. Samuel) stated that 


telephone numbers can be used as telegraphic addresses, and at any post 
office in the country telegrams may be handed in addressed to a telephone 


subscriber. 

London County Council (Tramways and Improvements) Bill. 
Notice is given of intention to apply for tho inclusion of additional pro- 
visions in this Bill to authorise the working by the Council of tramways 
which may have been acquired or arc about to be acquired by them, to 
constitute such tramways part of the undertaking of the Council, &c. 

Private Legislation (Scotland) Procedure.—In a report by the 
Chairman of Committees of the House of Lords and the Chairman of Ways 
and Means in the House of Commons under sec. 2 of the Private Legisla- 
tion Procedure (Scotland) Act, 1899. it is stated that the provisions of the 
County of Lanark Tramways and the Loch Ericht Water and Electric 
Power Orders are of such a character and raise such questions of policy 
and principle that they ought to be dealt with by Private Bill and not by 
Provisional Order. Having regard to вес. 16 (2) of the Private Legislation 

Procedure (Scotland) Act, 1899, the provisions of clause 20 of the Clyde 
Valley Electric Power Order ought not to be dealt with by Provisional 
Order under that Act. 

National Electric Construction Bill.—On Wednesday the Stand- 
in Orders Committee decided to dispense with the standing orders, pro- 
vided the promoters sent copies of the agreements to all the parties con- 
cerned and would not oppose the locus of their opponents to appear before 


the Select Committee on merits. 
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PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstracts trom some of the specifications recently published have been specially 
compiled by Messrs. MEWwBURN, ELLIs & Pryor, Chartered Patent Agents, 79 and 72, 


Chancery-lane, London, W.C. 


1911 SPECIFICATIONS, 


436 НАП моор. Miners’ electric safety lamps. | 
2926 Hirst & Brook. Apparatus for the manufacture of electric resistances. 


3,165 Ware. Elevator or hoist for rise and fall electric light fittings and the like. 

3.238 ELECTRIC & ORDNANCE Accessories Co., LANGLEY & Price. Electric lighting 1,965 
systems intended more particularly for railway carriages and similar vehicles, 1,979 

3,701 Morris & Lister. Ltp., Morris & WATSON. Electrical influence machines. ee 


The invention comprises the employment with an insulated system of conductors 
S?rving as field elements and carriers, of means for momentarily connecting either 


directly or indirectly (but effectively) any field element with a carrier which is 1.999 
approaching or being approached by the said field element while that carrier is situated 2.001 
under or opposite another suitabl» field element or a pair of adjacent field elements. 2:011 
By so doing the potential of charges on the carriers may be raised by steps in such a 2.020 
way that high potentials can be developed without causing high electrostatic stresses 2.028 
across the gap between stator and rotor. The field elements intermediate to the ; 
positions of discharge form an exciting system free from disturbance through discharge 2.042 
at the terminals of the machine. The induced charges are collected from each carrier ' 
while such carrier 15 passing from a field element having а potential numerically lower 2.048 
by the normal gap voltaee than that of collection to a field element at a potential 2.049 
higher than that of collection, thereby reversing the gap field during collection and 2,063 
enabling sparkless collection and high efficiency to be obtained. 
1703 BURNHAM. Voltaze regulators. 
3.838 Jevons. Electrical apparatus for the manufacture and welding of metal articles. 2,081 
4,488 CHAMBERS. Transmitter for signalling by electromagnetic waves. 2,098 
, Relates to an improved method of producing highly damped oscillations for signal- 2.125 
ling by electromagnetic waves. A multiple spark is used in which each individual 2,126 
spark is formed between closely adjacent non-parallel surfaces, maintained substanti- 2.130 
ally at a constant distance apart. The opposing surfaces are in relative motion, 2,144 
and the electrodes are constructed so as to have large heat capacity. The spark-gaps 2,155 
are in series and the number of electrodes is such that the voltage applied to the system 
may have any value. In order to assist the rapid quenching of sparks the ratio of 2,159 
primary capacity to primary inductance is mad? as large as practicable. The time 
period of the primary circuit is made considerably greater than that of the antenna 2.164 
Circuit or associated circuit to which the energy is imparted so that practically un- 2.180 
damped trains of oscillations are set up in the secondary circuit whose time period ' 
will b» coatrolled by its own electrical constants. 2.183 
4.920 FAIBLLA. Telegraphic systems. (27 2 10.) | 
Two equal batteries are placed at the ends of the line and in opposition. these 2.205 
batterizs balancing each other when the system is out of action. Two homonimous 2,216 
poles of th? batteries are earthed whil2 two other homonimous poles are connected to | 
а single lin? wire on which the apparatus are set т series. The key in any station 
divides the line into two sections of equal resistance and the terminals divided in that 2,271 
Station are adapted to be connected to earth by means which do not prevent the 2,284 
transformation of the system into a system of continuous or close circuit current if 
required by a single switching and circuit-breakine op¢ration. | 2.310 
5.62) В.Т.-Н. Co. (С.Е. Co.) Electric motor controi. 2,319 
2.443 ScHwEITzER & CoNRAD. Electric cut-outs. 
^528 Lake. (United States Light & Heating Co.) Automatic regulating devices for | 2,320 
electric supply systems. 
3.823 NICHOLSON & BRODKING. Electrically-coatrolled valves. | 2,325 
8,951 Sreat, PEECH & Tozer. Lto., & Bowen. Electromagnetic lifting appliances 
used with cranes. (Addition to 30.075/10.) A 
у 


us PORSCKE & AcHENBACH. Secondary galvanic batteries. — (27/4/10.) 
45& 9,946 PonsckE & AcHRNBACH. Electrodes for secondary galvanic cells. (9/5/10.) 


15.747 W. Т. HENLEY's TELEGRAPH Works Co. & JUDGE. 
10,758 Newton. Dynamo-electric machines. (Addition to 15,423,10.) 
11,872 BoARDMAN, BOARDMAN & BOARDMAN. 

12.918 B.T.-H. Co. & WHITAKER. Systems of electric distribution. 
13,099 RosENBERG, Generation of alternating electric current. 
13,490 Luv. Magneto-electric lamp apparatus for vehicles. 
15,039 М!осьву & VANDERVELL, 


16,458 Soc, CH. LEGRAND ET Cig. 


16.962 COMPAGNIE DES COMPTEURS ARON. 
17.441 STERKEL. Telephone cabinets. 


29,368 Ковект BoscH (FIRM OF). 


Electric switches. 


Electric arc lamps of the open arc type. 


Automatic switches or cut-outs for use in charging 


secondary batteries from dynamo-electric machines, (Cognate application, 


19,870/11.) 
Recording counter 


15,126 ASSCCIATION DES OUVRIERS EN INSTRUMENTS DE PRECISION. 


for telephonic conversations and similar purposes. (1/7,10.) | | 
Electrically-operated apparatus for locking railway- 


carriage and other doors. (27,7, 10.) | mM 
Electromagneticcircuit-breakers. (27/7,10.) 


Nose. Machines for covering or insulating wire with yarn or its equivalent. 


(18, 8,10.) 
LAKE. (Geb. Jaeger.) Tumbler switches. | 
Baum. Methods of and apparatus for cooling electrical machinery. (7/9/10.) 
Eurer. Electric incandescent lamps. 
Lucas & Lucas. Electric switches. 
Mitts. Sparking-plug for internal combustion engines. 
Perry & DAviES. Protective devices for electric lamps. | 
НАкгЕ ЕТ CiE. Lighting and regulating of electric arc lamps. (12/11/10. 


25,345 O'DoNNELL & BritisH Pneumatic RAILWAY SIGNAL Со. Electrically Е: 
(Divide 


and controlled apparatus for operating railway semaphore signals. 


application on 2.887 11. Feb. 4.) | " mE 
De KARAVODINE. Secondary cr storage batteries. (Divided application on 


2,493.11. August 31.) | | 
Electric ignition devices for internal combustion 


engines. (18,2,11.) 


APPLICATIONS FOR PATENTS. 


Nore. —T he undermentioned Applications (except those marked t) are not open io 
public inspection until after acceptance of Complete Specifications. Those marked * ara 
open for inspection 12 months after the date attached to them, if they have not been published 


previously in the 1 
of inventions, W hen complete Specification accompanies application, 


ordinary course. Names within parentheses are those of communicators 
an asterisk is affixed, 


january 22, 1912. 
Reip. Electric clock mechanism for time-switches and other purposes. 
HANNA, JuNR. Manufacture of bushes or bearings for shafts, axles, self-propelled 


vehicles, engines, electric-motors, or the like. 


1,721 Знавогом. Telephones. 


Вок. Electrical systems for automobiles. (2:211, 0.$.)* 
STEINERT. Feeding mechanism for the electrodes of arc lamps.* 


Носнеѕ. Circuit controlling device.* 
January 23, 1912. 


Recoro. Switch mechanism.* 

FRASER & EASTERN TELEGRAPH Co. Typewriters and analogous devices adapted 
to be operated by a perforated tape or the like. 

Boppam. Electrically driven hydraulic lifts. * 

$21омом. Induction furnaces. (Addition to 9,031,'11.) 

BLAcKALL & Jacoms. Electric tablet systems for working single lines of railway. 

PotvBLANK. Electric synchronisation of clocks by signals from observatories or 
distributing centres. 

MaRcoNI's WIRELESS TELEGRAPH Co. Electrical condensers. 

Cousens. Radio-active appliances. | 

Dicker. (Chicago Electric Meter Co., U.S.) Integrating electric meters." 

January 24, 1912. 

DINENAGE. Incandescent electric lamps. 

MARTIN, JACKSON, CAMPBELL, CAMPBELL & CAMPaELL. Hunting gear for elec 
trically controlling guns on ships and ashore steering gear on ships,swing bridges, 
hydraulic accumulators, cranes, capstans. and the like. 

Munro. Socket connectors for electrical cooking utensils. 

SHEPHERD & Levy. Switches and cut-outs. 

Parrot. Distributors for magneto-electric machines. (18/5/11, Beleium.)* 

Soc. GENERALE DES NirRumEs. Linings of coverings for electrical furnaces. 
(26:1 :11, Franc2.)® 

Leitner. Control of electric circuits. 

RosENBERG. Control of alternating-current electric motors. 


PrestwicuH. Arc lamps. 
BLAND & SIMESTER. Electric heaters for liquid.’ 
January 25, 1912. 


Sippetey. Dynamo-electric machinery. | 
Ferra. Multiple contact in thermo-electric elements. 
PHILIPSON, PHILIPSON & PHitipson. Lifeguards for tramcars and like vehicles, 


Munro, JuNR. Spring shade-holder for electric lamps. 

ArLIisoN, (Compagnie de L'Industri? Electrique et Mecanique, Switzerland.) 
Electric surfac? resistanc?s.* 

Siemens Bros. Dynamo Works & урл. Speed control of direct-current 
series electric motors.* 

TurLETT. Shade carriers for electric incandescent lamp-holders. 

MuiRHEAD & MuiRHEAD & Co. Electric telegraphy.* 

КАЕЕЕТУ. Heating liquids by the aid of electricity. an 

January 26, 1912. 
SroBig. Electric metallurgical furnaces. 


Cox. Electric heating apparatus. | 
Peto & RADFORD & Genese. Controlling the transmission of rotary motion. 


Peto & Peto & Raprorp, Electric plug-connectors, 


Parsons. Turbine installations. 
Dawson & Foster. Method of laying and anchoring tramway rails. 
Ester. Manufacture, isolation, and enrichment of radium and other radio-active 


substances. (6.3 11, Сзгтапу.)* 
В.Т.-Н. Co. (С.Е. Co., U.S.) Filaments for electric incandescent lamps.* 
January 27, 1912. 
Соскзнотт & Ултмоусн. Side lifeguards for tramway cars and the like.* 
Reip. Mechanical and electrical inter-locking gear for the shafts ог cage gates 


or doors of lifts. 
MaxwELLs (DuNDEE) Lro.. & Ponsrorp. Suspensory anti-vibrators for metallic 


filament lamps. 
THURSFIELD. Electric light and other like fittings. 


UprwARD. Electric clock systems. M 
January 29, 1912. _ 
Craven. Telephone switchboard connecting cords. 


DEUTSCHE GASGLUHLICHT AKT.-GEs. (Auer Свѕ.). Electric incandes¢ant lamps, . 


(4.11;11, Germany.)* 
Leitner. Automatic battery over-discharee preventer. 
ARCHER. | Means and apparatus for storing and transporting incandescent electric 


lamps. 
SigMENs Bros. & Со. (Siemens & Halske Akt.-Ges., Germany.) Automatic and 


semi-automatic telephone Circuits. * 
РЕЗСНАМРЗ. Electric railways having automatic traction systems. (30/1/11, 


Franc».)* 
B.T.-H. Co. (A.E.G., Germany.) Methods of and machines for electric welding. 


Mornari, Contact apparatus for electric indicators for indicating the direction 
of rotation of a зВай.* - 
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COMMERCIAL AND INDUSTRIAL SECTION. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Barking.—The L.G. Board have refused to sanction the Council's 
application for а loan of £11,000 for extensions of the electricity 
department. , 

The Board consider that, in view of the financial position of the under. 
taking. the matter should have greater consideration than appeared. to 
have been given to it by the Council. They suggest that the Council 
should call in an independent ex pert engineer to reporc upon the whole 
position of the undertaking, and particularly as to whether the exten. 
sions were required. and. if so, as to what form the extensions should 
take. On the date of the inquiry the electric light and reveane account 
was overdrawn to the extent of £5.040, and they wanted to know why 
the Council had not complied with the provisions of the Electric Lighting 
Order, that provided for deficits out of the general district rate. 

The Clerk has been instructed to reply that the question of the exten. 
sions has been fully considered, and that a firm of consulting engineera 
had already reported on the matter. The report of the consulting 
engineers (Messrs. В. Hammond & Son) dealt fully with all the points 
raised by the Board, and therefore the Council did not think is necessary 
to retain another ex pert. 


Bermondsey (London).— In next year's estimates a sum of £1,600 
is included for improving and extending the public lighting. 

Bispham.—The formal inauguration of the electricity works took 
place last week. 

There are already over 80 consumers, and current is supplied at 5d. 
per unit; for lighting and 2d. for power. The electricity works have been 
erected to the plans of the consulting engineer, Mr. J. W. Speight. and 
the resident engineer; is Mr. J. S. Hollinrake. The plant comprises two 
60 H.P. gas engines and suction plant (supplied by the National Gas 
Engine Со.) and two dynamos by Messrs. Bruce Peebles & Со. The 
switchboard is by Messrs. Kelvin & James White. The capacity of the 
storage battery is shout 250 ampere-hours at 500 volts, and the battery 
has been installed by the Premier Accumulator Со. The cables were 
supplied and laid by the British Insulated & Helsby Cables. 


Brighouse.— Application has been made for sanction to a loan of 
£3.000 for extensions of the electricity supply cables. 


Brighton.—The Lighting Committee again recommend the Cor- 
poration to authorise a scheme for the letting on hire of domestic 
electrical apparatus, &c. 

In а report to the committee the engineer and manager of the elec. 
tricity department (Mr. John Christie) states that, owing to the reduced 
demand by the tramways on account of their adopting meters. the out- 
put of the electricity department for traction purposes had fallen oft by 
about 10 per cent., or 200.000 units per annum. and the increased 
demand for other purposes was barely sufficient to neutralise that. It 
was essential, therefore, that some fresh field be found for further develop- 
ment. А general use of electric irons in laundries is one of the most 
promising. and he had carried out a series of practical experiments. The 
makers seem to have got past the experimental stage with the manufac- 
ture of those irons, and in competition with irons heated by the older 
methods were well able to hold their own, while the operators preferred 
them. To inspire the users with confidence in the apparatus they should 
assist them financially by some scheme of purchase by instalments 
spread over а reasonable period. Most of those laundries already hire 
motors from them and used their service for operating their machinery. 
and under that arrangement, provided they used 450 units and upwards 
per quarter per horse-power installed. they obtained discounts up to 10 
рег cent. off the power rate. Where their service was used for power 
Мг. Christie suggested that consumers should be allowed to take current 
for irons off the power cireuit, and that the units so used be allowed to 
bulk with the units used by the motors to enable the consumers to get the 
full discount. There must now be at least 1.000 irons in use in laundries 
in Brighton, and if they could only get even 500 of these, with the diver- 
sity factor which they might count on, they ought to increase their day 
load from that source by some 200 to 250 units per hour. Assuming 
these to be used for 40 hours per week. for 20 weeks per annum, the in- 
creased output so obtained would amount to the substantial figure of 
approximately 500.000 units per annum, equivalent to an additional 
revenue of upwards of £1.500. He asked for authority, as a first experi- 
ment, to invest, say, not exceeding £100 out of current revenue in the 
purchase of electric irons to let them out to laundry proprietora, at a 
rental of, say, 23. 3d. per quarter in advance. on the understanding that 
after the payment of cight quarterly instalments, or 185. the iron becomes 
their own property. They had power to undertake that work under 
чес. 79 of the Brighton Corporation Act, 1901, and he did not think elec- 
trical contractors were in a position to take the initiative. 


The committee have adopted the recommendations in the report, and 
recommend that they be approved. 

Burton-on-Trent.—An inquiry was held last week into the 
Council's application for sanction to borrow £15,191 for extension of 
the electricity works. 

The town clerk (Mr. J. B. Chapman) stated that in consequence of the 
tenders received and the omission of one item (£800 for superheaters), 
the orginal application had been amended. The loan now required was 


| £15.191.. The Corporation eliminated the £300 for superheatera, as the 


matter was urgent, and it was desired to complete the vork before the 
brewery loads came on. The proposed extension was primarily to dupli- 
cate the existing machinery as the demand last winter had been such that 
they had not had sufficient spare plant to take the load. The Corporation 
thought it most necessary to bring the whole plant up-to-date. and they 
intended to adopt th» three-phase system, this being considered the best 
for manufacturing districts. 

The borough electrical engineer (Mr. T. Hat) supplied technical details, 
He said that the contract price for coal at the electricity works was 
3s. 10d. a ton (delivered). 


Dudley.—4^ new feeder cable is to be laid to Hall-street and to Eve 
Hill at an estimated cost of £4,012. 


Electricity in Docks.—In the annual report of the Dublin 
Port and Docks Board for 1911 it is stated that £2,490 was 
expended in the maintenance and repairs of the electric generating 
station. On the electrical equipment of the South Quays £2,704 was 
spent, and on electric portal wharf cranes £73. 2s. 114. On the 
North Wall Quay the final payment on electrical equipment was 
made of £441, and on electrie portal wharf cranes of £157. 


Frome.—The Board of Trade have now approved of the draft deed 
of agreement for the transfer of the electricity undertaking to 
Edmundson's Electricity Corpn. 


Fulham (London).— The Electricity Committee have entered into 
an agrecment for the supply of electrical energy for power and lighting 
Earl's Court Exhibition. 

Tt was originally contemplated that the maximum demand would be 
400 Kw.. but, from the plant already installed and the alterations which 
are being made, this will be increased to 609 or 700 kw. To meet this 
extra demand the committee have decided to enlarge the cables, trans- 
formers and ducts, and application is to be mado for sanction to a loan of 
£3.200, the estimated cost of the work. 

It has been decided to substitute metal filament lamps for 71 are 
lamps at a cost of £650. The annual saving will be £137. 


Infirmary Lighting.— The 1Infirmary Committee of Kensington 
Guardians have decided to adhere to their decision to adopt electric 
light at the infirmary. and Mr. Flint has been instructed to prepare a 
specification. 


Islington (London).—The Lighting Committee have decided to 
charge a uniform price of 14. per unit for current used for illuminating 
signs put up by wiring contractors in connection with their own busi- 
nesses, provided that the Council's prices for current for lighting. 
heating and power are advertised thereon. In order to improve the 
lighting of Upper-street the committee have decided to put up 12 
special flame lamps at £5. 75. 6d. ea^h. 


Kettering.—On Thursday last there was an official inspection of 
the new plant at the electricity works. 

The additional plant consists of a 450 kw. mixed prossure turbo-gene- 
rator. with condensing plant and air pump (supplied by the Brush Elec- 
trical Engineering Со.); а cooling tower. erected by the Davenport 
Engineering Co. : 315 kw. direct-coupled Allen engine and Bruce- Peebles 
generator; Paterson oil eliminating plant and two Lea recording water 
meters, three switehboard panels (by Cox-Walkers) : a new fecder by the 
Western Electrical Со. The whole cost of the extension was £13,000. 


Leeds.—The general manager of the tràmways (Mr. J. B. Hamilton) 


is to report to the Tramways Committee upon the question of work- 
men's fares of 34. for two ordinary jd. stages. 


London County Council.—On Tuesday sanction was given to a loan 
of £10.250 to Stepney Council for electricity supply mains. 

Tramways in East India Dock-road.—The Highways Committee recom- 
mended the expenditure of £18,700 for the extension of the tramways in 
the East India Dock-road.— Post pond. 


Market Lighting.—Wednesbury Council have decided to supply 
electricity for lighting the stalls in the market at 3d. per night per 
lamp. Ап experimental installation has been very successful. 
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lines, but the Town Clerk points out that they have no power 


Newcastle-on-Tyne.—The question of extending jd. fares on the 
tramway system has been referred to the Traffic Committee. i 


Estimates of income and expenditure of the tramways undertaking for 


the ensuing 12 months have been prepared. The total income is put at 


£223,000. the general expenses are estimated at £20.000, general repairs 


and maintenance £25.000, power station expenditure £9,600 and main- 


tenance and repairs £4,000. The power station expenditure was in- 


creased owing to the probable coal strike. and the public lighting expenses 


would increase by £4.200. giving a total expenditure of £123.800, against 
| £119.350 last year. The anticipated surplus is put at £100,000, of which 


£74,000 is required for interest, redemption and income tax. and after 


paying other «mall sums the estimated profit is put at £26,800. 
A list of strects where renewals would have to take place was sub- 


mitted. 
were other places that should be renewed during the year, but the Com- 


mittee hoped they would be able to defer the work until the following 


year. 
money out of the reserve fund. 
It was decided that £17,836 be spent on extra plant required at the 


power station, making £25,486, which would have to be drawn out of the 
reserve fund. 

The estimates were adopted. 

Newport (Mon.).—The deputy borough electrical engineer, Mr. L. 
de R. Du Verge. has tendered his resignation. 


Northampton.—4A balance of £5,059, is estimated in regard to the 
tramways undertaking to March 31, and £1.000 of this sum is to be 
appropriated to relief of rates, 

Port Glasgow.—The Electricity Committee unanimously recom- 
mend the Council to sanction the proposal of local shipbuilders to 
obtain а supply of electricity from Greenock, leaving the question to 
the shipbuilders themselves to secure the best possible terms. 


Presentations. —^5t. Helens’ electricity staff have presented a des- 
patch case and a collection of technical books to Mr. R. N. Mayne 
on his departure to take up the position of chief assistant electrical 
engineer at Erith. 

Мг. H. Collings Bishop. the retiring electrical engineer and tram- 
ways manager at Newport (Mon.), has been presented by the tram- 
ways and lighting staffs with a case of silver spoons'and tongs, and a 
gold-mounted umbrella was given to Mrs. Bishop. 

Mr. H. J. Alexander. chief rate fixer at the works of the Electric 
& Ordnance Accessories Co. for the past 10 years, has left to take up 
on important position in Manchester. and his colleagues (both in the 
works and outside) organised а smoking concert at the Central 
Restaurant. Birmingham, on the Ist inst. 

During an interval in the programme Mr. Alexander was presented 
with a gold half hunter, suitably inscribed. There was a good muster 
of his friends, and in making the presentation the chairman (Mr. J. D. 
Morrison) wished him success in his new sphere. The programme was a 
good one, especially one turn given by a member of the motor design staff, 

- which consisted of topical allusions to idiosyncrasies to be noticed in the 
E. & O. A. works. 

Provisional Order Revocation.— The Board of Trade have revoked, 
аз from Feb. 24, the Hexham Electric Lighting (Extension) Order. 
1906, аз to so much of the area of supply as is not included in the 
Urban District of Prudhoe and the parishes of Avdon. Avdon Castle, 
Bearle, Broomhaugh, Broomley. Byswell, Clarewood. Corbridge. &c., 


in the Rural District of Hexham. 


Salford.—The Electricity Committee have decided to enter into a 
three years’ agreement with Messrs. Mark Fletcher & Sons for a supply 
of energy for power purposes for their works. 

The company guarantee a minimum consumption of 25.000 units per 
quarter and pay O°8d. per unit. The company сап use 5 percent. of their 


power consumption in any one quarter for lighting purposes at the power 


rate. the balance of the lighting to be charged at 34d. per unit. The com- 
pany is to pay an additional 0-0154. per unit foreach 18. per ton over 10s. 
per ton paid for by the Corporation, and a corresponding deduction to be 
made if the price of coal should be less than 10s. per ton. The company 
must not instal any plant of their own for generating electricity. 

The committee have also decided to enter into an agreement with 
T. Frankenburg & Sons for the supply of energy to their premises in 
Greengate, The company guarantee a minimum consumption of 50,000 
units per quarter during five years and the price for power and lighting is 
0.3254. perunit for th» first 37.500 units per quarter and 0-74. per unit after. 
The above rate to be allowed on condition that the company use either 
high-efficioeney metallic filament. lamps or arc lamps throughout their 
works. The company agree to convert all their. 220-volt motors ot a 
larger size than 10 н.Р. to 440-volt motors, and to undertake to preserve 
the balance of their load between the two sides of the Corporation's three- 
The company will take the whole of the electrical energy 


wire system. 
А coal clause has also been inserted. 


required from the Corporation. 

Shaw.—The Oldham Electricity Committee have been asked by 
the Lancashire & Yorkshire Railway Co. for а supply of electric 
current for two electric cranes at Shaw goods yard. Crompton 
Council do not object to Oldham Corporation supplying the company 
with energy from the tramways, which run in close proximity to the 


The cost of these renewals would amount to £7,650. There 


If they were compelled to relay them, they would have to ask for 


to supply electric energy in Crompton, except under a Board of Trade 
order, The matter is under consideration. 


Stepney (London).—Application is to be made to the London 
County Council for a loan of £5,000 for the provision of plant and 


machinery at the Limehouse station. 


Tramway Rating.—The Borough Treasurer of Accrington has 
reported that, as a result of the decision in the Tottenham tramway 
rating appeal. the contribution from the tramways to the general 
district rate during the next financial year in Church. Oswaldtwistle, 
Clayton-le-Moors and Accrington will be only £148. 15s. 6d., а 


reduction of £311. 6s. 7d. 


West Ham.-—An inquiry was held on Friday into the application 
of the Council for sanction to borrow £89,675 for extensions of the 


electricity undertaking. 
The deputy town clerk (Mr. G. E. HILLEARY) said that new plant was 


absolutely necessary by reason of the increased supply of current to old 
customers and applications from new customers. The boilers, which 
cost £7,100, had been ordered and installed, but were not yet paid for. 
£19.500 was for the extension of the generating station, and the balance 
of the loan was for generating plant. 

The borough electrical engineer (Mr. H. Н. Couzens) supplied technicrl 
details He mentioned that £2,050 was required for circulating water 
pumps and strainers. Dealing with the provision of a 5,000 kw. turbo- 
alternator, Mr. Couzens explained that the figure of 811.400 was based 
on the estimate for which the Council had provisionally accepted а tender, 
but they had decided to re-advertise because the contractor insisted 
upon having a “lock-out ° clause inserted. 

The INSPECTOR: Supposing vou don't get а reply to the advertise- 
ment; what is going to happen ? 

That is a matter of policy for the Council. Гат afraid I can't say. I 
suppose we shall go back to where we started from an engineering point 
of view. 

So that the figure of £11.400 may be increased ?—Oh, there is a very 
great possibility. "That was the lowest figure we had. 

Supposing the deletion of the lock-out clause increased the price by 
£2.000, there would be an excess expenditure, and the Board do not look 
with favour on excess expenditure ?—In that case it would be necessary 


to approach vou again. 
Mr. HirrEARY : We cannot give you the actual figure to-day. Tt is 


more or less of an estimate. 

The INSPECTOR: At present you are not in a position to give me even 
an approximate figure. J will be quite candid with vou, and recommend 
that this particular application be not passed until you are in a position 
to give a detinite figure. 

Mr. Hin.eary: Do you think they will give sanction without further 
inquiry ? 

The Inspector: Oh, I should think so. 
turbo-alternator is required, 1 think it will be satisfactory. 


would prefer to do that. 
After some further particulars had been given, the INSPECTOR said he 


thought it would be well. having regard to the position, if theapplication 
for £14.520 for engine-house plant be reduced to £850. 

It was decided to allow this application to stand over for a time. and 
Mr. Couzens then gave details of the ash-removing plant which would be 
installed. He said it would be quite novel so far as this country was 
concerned. and. although somewhat expensive, he believed it would be 
economical in the long run, аз it would apply to the new and existing 
boilers. Instead of taking the ashes and clinkers away Бу mechanical 
device as at present. they would be removed by suction. The clinkers 
would fall into a crusher, by means of which they would be reduced to a 
uniform sizə, after which they would fall into the receiver and be dis- 
charged by suction into th^ ash hopper. The planthad been installed in 
America, and one system was now being installed in this country. The 
contractor had agreed to insta] and remove the plant without any cost 
to the Corporation should it be found that the plant was unsatisfactory. 


Westham (Sussex). — At a recent public meeting a committee was 
formed for the purpose of promoting Mr. Von Romer s scheme for the 
erection of electricity works for supplying current in Westham, 


Pevensey, &c. 


Woolwich.—The Council. who have recently placed orders for 
Diesel oil engine sets, also propose to instal a 1.200 kw. steam 
turbine alternator at the Plumstead station at a cost of £4,200. 

The adoption of this turbo and Diesel plant will, the Electricity Com- 
mittee state, at once lower the cost of generation to 0:16d. ог 0-17d. per 
unit for fuel, against nearly 0-54. por unit in 1910; while the turbine 
itself. will allow ali the factory load to be dealt with at the Globe-lane 


station. 


lf Mr. Couzens says that this 
The Board 


The Council have applicd to the London County Council for sanction ' 
to a loan of £36,570 for extensions of the electricity supply undertaking. 
' 


Wireless Telegraph Notes.—The '' Financial News ” states :— 

A propos of the pending visit of Mr. Godfrey Isaacs to New York, it is, 
of course, known that Mr. Marconi intends to appear, with a number of 
wireless ex perts, to give evidence in an action brought by the Marconi 
Co. against the United Wireless Co. foralleged infringement of the former 


company's patents. The case will be heard on March 18. 
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A correspondent writes: ‘‘ The Spanish Minister of Marine has 
contracted with the A. E.G. Thomson-Houston Ibérica for the construc- 
tion of ә wireless telegraph station at San Fernando Arsenal (Cadiz)." 

The French Government are considering г, proposal for the erection 
of a chain of wireless telegraph stations for communication between 
the mother country 2nd the colonies. It is estimated that the cost 
of the scheme will be about 12,000,000 fr. (2 bout £480,000) and that 
the scheme can be completed in two or three years. А stert will be 
made with a high-power station et Timbuctu, which will be able to 
communicate with the Eiffel Tower оп the one side and with Djibouti 
and Madegasgar on the other, ənd from either of these points it will 
be possible to ecmmunicate with Pondicherry end French Cochin 
Chine, &e. - 


Worksop.—The Council have decided to &sk the Board of Trade to 
sanetion the erection of overhead wires in a number of the less 
important streets. so as to take over the 54 street lamps which remain 
lighted with gas. 


York.— The Corporation have decided to apply for sanction to a 
loan of £9,455 for'additional generating plant. including two water- 
tube boilers with chain-grate stokers (£4.155), turbo-alternator. 
switchgear and cable work (£4.500), extensions to economiser (£800). 

Seventy-five electric lamps are to. be substituted for gas lamps in a 
number of publie. thoroughfares. The charge for supply of current 
and maintenance of the electric lamps is to be the same as that now 
paid for gas hyhting. 


COLONIAL AND FOREIGN NOTES. 
Argentina.— The ‘‘ Review of the River Plate says Messrs. Buxton. 
Cassini & Co., on behalf of Brazilian capitalists, have obtained a 40 
years’ concession from Pelotas municipality, Rio Grande del Sud, 
for the erection of an electric generating plant. The scheme includes 
public and private lighting and about 21 miles of tramway. 


Australasia.—The '* Otago Witness " states that the New Zealand 
Government only received one tender for the construction of a tunnel 
7.100 ft. in length. to convey water from Lake Coleridge to the 
Rakaia river. and it was decided to issue a fres h invitation for tenders. 

The first machinery to be ordered will be three Francis reaction tur- 
bines of 2.150 в.н.Р. each, and one Pelton impulse turbine of 225 H.P. for 
driving the exciters. The total capacity of the electrical plant. will be 
4.500 kw., but the power-house is designed to permit of extensions of the 
plant to 12.000 n.r. 

The ** Australian Mining Standard” says:— 

Geelong (Victoria) electric tramways (linking up the city and its 
suburbs) were recently opened. 

Melbourne City Council have adopted the report of the Electric Supply 
Committee with regard to reductions of charges for electrical energy 
supplied to municipalities. It is proposed to reduce the charge to Foots- 
eray. Brunswick and Port Melbourne from £8 per kilowatt per annum and 
id. per unit to £6. 105. and 14.. with a guaranteed minimum of £250 per 
annum in each case, the agreements to be for five vears. 

Newcastle (N.S.W.) municipal electricity undertaking has been con- 
siderably improved by the engineer (Mr. G. Allbut), who reported at a 
recent meeting of the Council that various losses had been discovered, 
amounting to nearly £500 per annum, and consisting of amounts due to 
the department but not received. After the instalment of the new plant 
the total saving would exceed £1.00 perannum. The Council has agreed 
to supply current for five 55 н.р. motors for the Honeysuckle Point 
Government workshops. 

The Under-Secretary for Public Works of N.S.W. (Mr. W. J. Hanna) 
recently gave the Parliamentary Standing Committee for Public Works 
some particulars regarding the Government. brickworks at Homebush. 
He said the present plant included electric motors, and the cost of the 
electrical installation included in the proposed extension of the works 
would cost £2,500. 

Mr. W. Recksheat recently arrived at Sydney with the automatic tele- 
phone apparatus which he is to fit up on behalf of the inventors for ex- 
perimental use between Melbourne and Geelong. The installation is 
expected to be com plete by the end of the present month. 

The Sydney Tramway Wages Board have issued their award, which 
provides that 96 hours shall constitute the work of each fortnight. Where 
practicable, there are to be no broken shifts on Sundays. no employé may 
be called on for duty unless he has had 10 hours off. The principal rates 
of pay include: Electric drivers, first year 98., second Өз. 6d., third and 
subsequent 105. ;. point cleaners 7s. 6d. ; conductors, 8s., 88. (id. and 9s. ; 
motor attendants, Өз, 64.; pointsmen, 88. Gd. ; signalmen, third class 
lOs.. second class. 10s. 64.. first. class 118. per day; starters, third 
class 60a., second class 63s., first class 66s. per week. 


Austria-Hungary.—Kolozsvar Municipality propose to carry out 
extensions of their electricity works at a cost of £29,375. 

Bulgaria.—The Legislature have passed a law authorising the 
Government to carry out harbour works, electric lighting, &c., at 
the ports of Nilistria. Bourgas and Varna. The total cost is esti- 
mated at 7,850,000 lewa (£314.000). 

Canada.—The Imperial Trade Correspondent at Vancouver (Mr. 
P. С. Shalleross) reports that surveys are being made for 2 proposed 
electrice tramway from Vernon to Kelowna to tap the fruit-growing 
district round Lake Okanagan. 


я е С ©. 


Ceylon.—The report of the Hon. Мг. F. A. Cooper, Director of 
Public Works in Ceylon, for 1910-11, stetes that the electric light 
and power installation at Nuwara Eliya is being proceeded with. 

The electrical engineer to the department (Mr. Е. B. Rylands). report. 
ing on the scheme for supplying hydro-electric power to Colombo, states 
that the most suitable place for the works appears to be the Elfine Falls 
on the Maskcliya-oya. about 60 miles from Colombo. These falls have 
a sheer descent of 400 ft.. and it would be possible to obtain a total fall 
of about 1,000 ft. within a moderate distance. The system cf transmis- 
sion would be three-phase 50 cycles at about 30,000 to 40.000 volts. The 
present demand for power fer Government. purposes is such, however, 
that the cost of transmission line would be a serous item. The pos. 
sibility of a largely increascd demand for power for public purposes in 
the near future makes it worth consideration, especially as Ceylon is 
dependent upon imported fuels whieh are steadily advancing in price. 


Chili.— The Government heve eppreved the plans submitted by 
Don Luis Gonzalez Edwards for electricity supply works in the town 
of San Antonio. 


South Africa.—Mr. C. Howard. in dealing with the subject of gold 
quartz reefs in the vicinity of Haenertsburg, a village 40 miles from 
Pietersburg, says in the '* Africen World.” from the point of view of 
the small man the prime need of those fields is a centra! power station 
on the Haenertsburg river. which would easily give 1,000 H.P. to 
distribute cheap power along the renge. The station would not be 
entirely dependent on the mines for revenue as it could supply power 
and light to Pictersburg and other small centres. 

The * British & South Africa Export Gazette " says Durban Muni- 
cipality are having a report on the railless system of traction prepared 
by their tramway manager. 


Spain.— A concession was recently granted to the Cia Caminos de 
Hierro, Saltos y Minas, of Cataluna, for using 8,000 litres of water 
per second from the river Segre for generating electrical energy. 

The report of the British Chamber of Commerce for Spain says it 
appears likely that in the near future Bareclona will receive considerably 
less quantities of coal than formerly. А Canadian syndicate has taken 
over the German interest in the electricity works and is reported to have 
made arrangements to transmit clectrical спегиу generate | by the water 
power in the Pyrenees and electrical energy will be sold at so low a price 
as to mike competition imposible. 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES 
DIRECTORY AND HANDBOOK.—The 1012 Edition 
of the Big Blue Book is now Ready. The published 
price is 15s. ; post tree, United Kingdom, rss, 94. The 
volume brings a great mass of very valuable statistical 
and technical data quite up to date, and the Directorial 
Division has been thorougbly revised and amplified up 
to within a few days of publication. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial mattets receive 
every attention in the new volume. The Directory 
Division is thoroughly accurate and reliable as it has 
been completely revised, The Big Blue Book contains 
far more names of live electrical firms and persons tban 
any other Electrical Directory published, and this not- 
withstanding that all mere lists of members of Societies 
and Irstitutions (so easily and cheaply available) are 
excluded, as unreliable and of little value for Manu- 
facturers' and Dealers’ purposes, The full set of valuable 
Statistical and Engineering Tables, &c., carefully revised 
and extended, is included in the 1012 Big Blue Book, 


making it the most complete work of the kind ever 
published. 


TZNDERS INVITED. 


PEMBROKE Urbon District Council invite tenders for a 200 kw. 
Diesel d.c. 220-440-volt. generator set. together with ell accessories, 
including cable connections and switchboard alterations. &c. Speci- 
fication, forms of tender and further particulars from the clerk to 
the Council, Mr. J. C. Manly. Town Hall. Balls Bridge. co Dublin. to 
whom tenders are to he sent by noon of Saturday. Mareh 23. See 
also an advertisement. 


Нота, Electricity Committee invite tenders for an e.h.t. three-phase 
switchboard and a 20-ton overhead travelling crane. Forms of 
tender and specification may be obtained on deposit of one guinea 
with the city treasurer, Mr. Т. С. Milner. Tenders to the chairman 
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of the Electricity Committee, Town Hall, Hull, by noon of Tuesday, 
March 26. See also an advertisement. 

The Tramways end Electricity Committee of BELFAST Corporation 
invite tenders for the supply of two 750 kw. turbo-alternators, con- 
densing plant end e.h.t. switchgear. Specifications with form of 
contract from the city electrica] engineer, Mr. T. W. Вохат, East 
Bridge-street, Belfast. Tenders must be lodged st th? office of the 
town clerk, Mr. В. Meyer, by 10 a,m. Monday, April 8. See also an 
odvertisement. 

KENSINGTON (London) Guardians invite tenders for in stalling 
telephones at their infirmary, Marloes-road, Kensington. Specifi- 
cation and form of tender from th? office of the Clerk to the Guardians, 
Мг. W. В. Stephens, Guardians’ Offices, Marlocs-road. Kensington. 
W., where tenders are to he delivered by 3 p.m. on Thursday. March 
28, Seealso an advertisement. 

Tenders are invited by the Commonwealth of Australia for the 
supply and delivery of material as follows: By April 16, for magneto 
table telephones and common battery wall telephones and 500 three- 
position switching keys, for MELBOURNE. Tender forms, specifications, 
&c., from the Commonwealth Offices, 72, Victoria-street, London, 
S.W. See advertisement. 

The Council of the County Borough of Wrst Нам invite tenders 
for the supply and erection of 5,000 kw. 6.000-volt two-phase turbo- 
alternator, with condensing plant. апа 6.000-volt e.h.t. switchgear. 
Tenders to the town clerk, Mr. Fred E. Hilleary. Town Hall, 
Stratford, E., by 10a.m. of Saturday, March 9. 

WaTFORD Urban District Council invite tenders for one year's 
supply of h.t. and 1.6. paper-insulated cables. Specification. form of 
tender and other particulars may bo obtained from the chief elec- 
trical engineer, Мг. F. W. Purse, A.M.L.E.E. Tenders to Mr. W. 
Hudson, clerk and solicitor, 14, High-strect, Watford, by noon of 
Tuesday, March 19. 

The Council of the Metropolitan Borough of St. MARYLEBONE 
invite tenders for the supply of various stores. for one year. including 
timber, wood troughing. meter boards, casing. &с., underground 
cables, house cables, box compound and insulating materials, &c. 
Tenders (on forms to be obtained on application at 19 & 20, York- 
place, Baker-street, W.), must be delivered to the Town Clerk, Mr. 

. Jas. Wilson, Town Hall, Marylebone-lune. W., by noon of March 13. 

East Нам Corporation want tenders by noon Merch 16 for 12 
months’ supply of engine-room stores for the electric lighting and 
tramways departments, ironmongery. oils, paints, &c. 

WaxpswoRTH (London) Guardians want tenders by noon March 
18 for 12 months’ supply of electrical fittings. engineers’ fittings and 
sundries, &c. Forms of tender from the Clerk, St. John's-hill, S.W. 

SOUTHWARK (London) Council require tenders by noon March 13 
for supply of 1,880 yds. of cable. Form of tender. &c., from the 
Electrical Engineer, Penrosc-strect, S. E. = 

WurTBY Council require tenders by March 18 for the maintenance 
of the Flowergate sub-station battery for 10 years. Forms of tender. 
&c., from Mr. L. A. King, Council Offices, Whitby. 


BricHouse Electricity Committee require tenders by March 18 
for supply of 1,220 yds. of armoured cable, а feeder pillar and a 
feeder panel. Specification, &c., from the Electrical Engineer. 


SALFORD Corporation want tenders by noon March 21 for supply 
of main d.c. lighting and power switchboard. Specification, &c., 
from the Borough Electrical Engineer. 

SALFORD Corporation went tenders by noon March 11 for supply 
of stores to the electricity department, including cables, cable 
accessories, conduits, troughing, fuse boxes, meters, m.d. indicators, 
switches, carbons, carbon filament lamps, &е. Specifications from 
the Electrical Engineer, Frederick-road, Pendleton. 

Wootwtcu Council require tenders by 6 p.m. March 20 for supply 
of 1,200 kw. 6,000-volt three- phase turbo-alternator, with condensing 
plant. Specification, &c., from the Borough Electrical Engineer. 


SOUTHAMPTON Corporation want tenders by March 16 for 12 
months’ supply of stores. fittings. &с., for the electricity end tram- 
ways department. Specification, &c., from the General Manager. 

EDINBURGH Corporation want tenders for one year's upkeep of 
house telephones and electric bells (tender forms from Superintendent 
of Works, Royal Exchange), electrical materiel for interior wiring, 
Jointing material for cables, engineers’ stores, &c. (forms from 
Electrica] Engineer, Dewar-place). "Tenders to Town Clerk by 
March 16. Extension of Tíme.—NEW ZEALAND Public Works Dop-rtment 

Hornsey Town Council require tenders by noon March 16 for | have extended to noon May 1 th» time for tenders for th: supply 

of the following plant in connection with the Lake Coleridge electric 


extension of dynamos and feeders switchboard. with cables, instru- 
ments, &c, Forms of tender, &с., from the Borough Electrical . power scheme :—Waterwheels, generators, switchboard and асс?з- 


' gories, transformers and travelling crane. 


MANCHESTER Electricity Committee want tenders by 10 a.m. 
March 13 for supply and erection of motor converters or rotary con- 
verters and static transformers, Specifications, &c., from Mr. 
Е. Е. Hughes, Town Hall, Manchester. 


LEEDS City Council invite tenders for a steam turbine, two-phase 
alternator and exciter of 6,000 kw. capacity, running at a speed of 
1,000 revs. per min.; electrically driven surface-condensing plant 
and the necessary steam, exhaust and water pipes, &c. "lenders 
to town clerk (Mr. Robt. E. Fox), Leeds, by 10 a.m of March 9. 


EDMONTON Guardians require tenders by 9 a.m. March 13 for 
electrical supplies and lamps. ironmongery, &c. Forms of tender, 
&c., from the Clerk, White Hart-lane, Tottenham. 


Croypon Corporation want tenders by noon March 11 for 12 
months’ supply of house fuse cut-outs, service and other boxes, 
meters, lamp-posts and bracket arms, and feeder pillars. Specifica- 
tions from the manager, Electricity Works, Factory-lane, Croydon. 


The managers of the POPLAR and Stepney Sick Asylum District 
require tenders by noon March 12 for 12 months’ supply of electrical 
supplies, ironmongery, &c. Forms of tender from the Clerk, Asylum, 


Bromley, London, E. 

The Secretary of the Department of Home Affairs, MELBOURNE. 
Victoria, will receive tenders until noon April 24 for supply of power 
generating station plant for the Federal Capital site. Specifications, 
&c., from the Works Director, 151, Collins-street. Melbourne. 


Tenders are invited for the supply and delivery of the following 
material for the Australian Postmaster-General's Department : 
Up to April 2 for 250 three-conductor plugs for MELBOURNE 
(Victoria); up to April 3 for paper-insulated lead-covered cable 
and loading devices for cables, for PERTI (Western Australia); 
ard up to March 26 for the supply of dry cells to the Postmaster- 
General's Department, MELBOURNE (Victoria); and up to 3 p.m. 
April 3 by the Deputy Postmaster-General, PERTH. (W. Australia), 
for supply of four steel towers 40 ft. in height, and two steel towers 
55 ft. in height (Schedule 180). Specifications from the Common- 
ме: h Offices, 72, Victoriv- street, Lon lon, S.W. 


Tenders are invited for the supply, delivery. and erection in Mel- 
bourae of one steam turbo-alteraator with cxeiter and condensing 
plant for the City of MELBOURNE, Victoria, Tender forms with 
specification, &c.. тау be obtained from Messrs, 
MceEacharn & Co. Proprietary (Ltd). Billiter Squarc- buildings, London, 
Е.С. ; and tenders. addressed to the Chairman of the Шеге Supply 
Committee, Town Hall, Melbourne. must be in by 2 p.m. of April 23. 


The Council of the Municipality of ЗаАмзвсву, Rhodesia. invito 
tenders for the supply of electrical plant for the municipal electricity 
undertaking. Terms and conditions, specifications, &e., may b» 
obtained from the agents of the Council in London. Messrs. Davis & 
Soper, 54, St. Магу Axe, London. Е.С. Tenders must b» delivered 
to the Town Clerk, Salisbury, Rhodesia, bv noon of Monday, April 15, 


Tenders will be received at the Prussian Stete Railway offices. 
BERLIN, on March 16 for supply of telegraph insulxting material. 
about 296 tons g.i. wire. 84 tons insulated ditto, 12 tons copper insu- 
lated ditto and about 49 miles telegraph cable. 


Tenders are required by noon, March 31. for supply of electrical 
machinery, apparatus, cables, &c., for the Porsus (Sweden) electric 
power station. "Tenders to the Forestandaren for Kungl. Vatten- 
tallsstvrelsens Elektrotekniska Вуга, Stockholm. where specifications 
may be obtained on deposit of 25 kronor (about 27s. 104.). 


phones, Sorta, invite tenders for the supply of telegraph and telc- 
phone materials. Tenders to the Kreis-Finanz-Verweltung, Sofie. 
hy March 15. Local representation is necessary. 

Tenders are invited by the Government of the State of PERNAM- 
BUCO (Brazil) for the electrification and working of the existing 


street railways (about seven miles), and of the Olinda railway (four 
miles). "Tenders will be received at the Directoria Geral de Оъгаз 
Publicas do Estado de Pernambuco, Pernambuco, up to 1 p.m. April 
18. Deposit of 20,000 milreis (about £1,300) required. to b» inercascd 
by the successful tenderer to 80,000 milrcis (about £5,300). Local 
representation is necessary. Further particulars may b2 seen at 73, 


Basinghall-street, London, Е.С. 


Engineer, 


Mellwraith.- 


The Bulgarian Directorate-General of Posts. Telegraphs and Tele- - 


tramways (with extensions) and for the electrification of the existing 
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© ‘TENDERS RECEIVED AND ACCEPTED. 


The following tenders have been received by London County 
Council for the electric lighting of engine house at Abbey Mills 
pumping station j 


Foote & Mihe (aecepted)........ uses £680 0 0 
p COs sipe TNE 699 0 0 
Pinching & Walton и TO TUM 745 2 0 
vee Tarore ое. 80] 13 6 
DI оон РИА 839 00 
Tiley- Brothers, eoo venue seht rre ee xo xs 848 19 6 


Chief engineer's estimate, £600. 


The Commissioners for the Port of Caleutta have accepted the 
tender of Messrs. Balmer, Lawrie & Со. for the supply of electric 
motors to work the light draft caisson from the west side of the Jock 
of the Kidderpore Docks at £253. 


On Wednesday Manchester City Council passed over the recommen- 
dation of the Tramways Committee to accept the tender of the 
Lorain Steel Co. for the supply of steel rails, and decided to give the 
contract to Walter Scott (Ltd.), of Leeds, for the supply of 3.250 tons 
of Sandberg rails, at £7. 5s. per ton. 

York Corporation have placed a conditional contract with the 
British Thomson-Houston Co. for 1,250 kw. turbo-alternator at 
£4,500, The tender of Siemens Bros. Dynamo Works has also been 
accepted at £685 for an electric locomotive at the electricity works. 


The tender of Venner & Co. has been accepted by Grays Thurrock 
Urban Council for all sizes of Hookham ordinary and prepayment 
meters. 


Namurkah (Victoria) Shire Council have accepted the tender of 
Warburton, Franki & Со. for electrical plant at £213. 3s. 


Kingston-on-Thames Council have accepted the tender of the 
Craigpark Electric Cable Co. for 440 yd. of 0-2 concentric paper- 
insulated lead-sheathed and armoured l.t. cable at £164. 10s. 

Woolwich Council have accepted the tender of Willans & Robinson 
for two 400 kw. oil engine sets at #11.458. 16s. 4d.. and that of 
Mirrlees, Bickerton & Day. for two 340 kw. oil sets at £9.275. 2s. 104. 


Keighlev Council have accepted the tender of the Brush Co. for 
five top deck covers for tramcars, at £425. 

Dublin Corporation have accepted the tender of Ferranti (Ltd.) 
for sub-station switchboards. 


Skelton and Brotton Council have accepted the tender of Graham 
Bros. for public electric lighting from Sept. 1 to April 30, at £2. 5s. per 
50 c.p. lamp. 

Leyton Council have entered into contracts with Johnson & 
Phillips for а year's supply of 55,000 pairs of are lamp carbons at 
£4. 103. per 1.000 pairs, and with the Oliver Are Lamp (Ltd.) for a 
year's supply of 65.000 pairs at £3. 3s. per 1,000 pairs. 


Brighton Council have accepted the following tenders: J. Every. 
10 tons tram brake blocks, £60 ; Hadfield's Steel Foundry Co., points 
and crossings, £731. 18. 60. ; P. & W. McLellan, steel rails. £1,345 ; 
Edgar Allen & Son, stone crusher. £122. 10s. : 

Stoke-on-Trent Hospital Board have accepted the tender of the 
British Westinghouse Co. for an engine and dynamo, at £351 ; and 
that of H. & T. Danks for a boiler. at £511. 


Coventry Council have accepted tho tender of the British Thomson- 
Houston Co. for a turbo-alternator and condensing plant at £8,639. 

Neath Guardians have accepted the tender of Wesley Evans for 
wiring and supplving electric fittings at the new infirmary at £050. 

The Municipality of Parvs. Orange Free State. have accepted the 
tenders of the A. E.G. Electrical Co. of South Africa for generating 
plant. &c.. and Arthur Koppel (Ltd.) for poles, in connection with 
the electric lighting scheme. 


Arc Lamps for Street Lighting.— Amongst recent important orders 
received by the General Electric Co. for their Angold magazine flame 
аге lamps for public street illumination are an order from Glasgow 
for over 170 lamps and from Liverpool for 74 lamps. Angold lamps 
have also recently been supplied and are now in use for similar pur- 
poses in Poplar. Nouthwark, St. Pancras, Birmingham, Sunderland, 
Manchester. Wednesbury, Perth, &c. 


BUSINESS NOTICES. 


The partnership between Jas. Lindsay. John Bullivant and John 
Barnes (trading as the Crown Engineering Co.). electrical and 
mechanical engineers, 78, Lees-road, Oldham. has been dissolved. 
Debts by Mr. Barnes. 
| Alfd. Venables Cooke and Jas. Herbt. Painter (trading as Venables 
& Co.). electricians. 99, Cricklewood Broadway, London, N.W., have 
dissolved partnership. Debts by Mr. Painter, who continues the 


business, ef EN ы еы 


Sales by Auction.—Messrs. Fuller, Horsey, Sons & Cassell have been 
instructed to sell by auction at H.M. Dockyard, Portsmouth, on 
Wednesday.April 10 and following days, at 11 a.m. each day, some old 
and surplus stores, including quantities of mild scrap steel, wrought 
and cast-iron scrap. old wire rope. zinc bottoms. ashes and scrap 
zinc, lead. old electric cable. various electrical stores. tools, &e. May 
be viewed three days prior to and on morning of sale and catalogues 
(6d. each) be had at the Dockyards or of the auctioneers, 11, Billiter- 
square, London. E.C., and 100, King-street. Manchester, See also 
an advertisement, 


Messrs. Horne & Co., 35. Old Queen-street, Westminster. S.W., 
will sell by auction at the Royal Arsenal, Woolwich. on Thursday, 
March 21, at 11 a.m.. some unserviceable and obsolete stores, 
including quantities of iron. steel, brass. copper. gunmetal, mixed 
metal. lead, manganese bronze, zinc, &c.; also two Lancashire boilers, 
som? lathes and tools. electrical instruments, &c. The lots may 
be viewed at the Royal Arsenal. Woolwich, on the Monday, 
Tuesday and Wednesday preceding end on the morning of the sale. 
Catalogues from the War Office, Whitehall, the Ordnance Office. 
Tower, and the Ordnance Office, Royal Arsenal, Woolwich. бее 
also an advertisement. 


Plant for Sale.—Trafford Power & Light. Supply Co. (1902) (Ltd.), 
Trafford Park. Manchester, advertise for sale three'50 kw. douhle- 
ended motor-generator h.t. and d.c. panels, complete iwith instru- 
ments, switches, &c. ; also single-phase transformers and h.t. and 
l.t. switchgear. 

“The Journal." —Part 211 of the “ Journal" of the Institution 
of Electrical Engineers is now ready. price 5s. Particulars of contents 
are given in an advertisement. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

The discharge of Chas. Aubrey Smith. electrician, 23, King-street. 
Regent-street, London. W.. has heen granted. 

A meeting to receive an account of the winding up of the Electrical 
Trust (Ltd.) will be held at 13, Finsbury-cireus, E.C., on April 10. 

The estates of Robt. Goodwin. electrical engineer, 58. Renfield- 
street, Glasgow. have been sequestrated. Meeting to elect trustee 
and commissioners to-day (March 8) at the Faculty Hall. St. George's 
place, Glasgow. Claims to Mr. J. T. T. Brown. 97, West Regent- 
street, Glasgow, by June 28. 

An application for the discharge of Harry Thorpe. electrician and 
engineer. lately trading with Herry John Salter as Thorpe & Salter. 
at 235, High Holborn. М.С. and Eden-grove. Holloway. London. N., 
will be heard on March 26 at Bankruptcy-buildings. London. W.C. 

A meeting to receive an account of the winding-up of the Magneto 
Co. (Ltd.) will be held at 35. Newhall-street, Birmingham. on April 3. 


COMPANIES' MEETINGS AND REPORTS. 


Ee d 


Telegraph Construction & Maintenance Co. (Líd.) 


'The 48th ordinary general meeting was held on Thursday last, the Earl 
of SELBORNE, K.G., presiding. | 

The SECRETARY (Mr. C. W. Clarke) having read the notice convening 
the mecting and the auditors’ report, 

The CHAIRMAN said: The net profit for the vear amounts to 
£87,515. To this is added £107,577 brought forward, making £195,093, 
from which is deducted the interim dividend of 5 per cent. paid in July. 
The directors now propose to distribute a further dividend of 10 per cent. 
together with a bonus of 6s. per share, and to add £10,000 to the reserve 
fund, which leaves £106,658 to be carried forward. Comparing this 
balance-sheet with that of a year ago, the debit side shows that capital 
and debentures stand at the same figure. Debts owing by the company 
and reserves for insurance and contingencies are considerably larger this 
vear. The increase is mainly made up in this way—rather а peculiar 
cireumstance— we have received payment for а considerable amount of 
cable not vet delivered, and therefore we have put that payment to à 
suspense account, which swells the item under the head of debts owing 
by the company, and reserves for insurance and contingencies. Thero 
are other minor matters which he!p to make the difference, but that is the 
main feature. The reserve fund, you will notice, stands at £75,000, 
instead of £50,086, due to the increase vou authorised last year. I am 
asking your authority for а further increase of £10,000 to that fund. 
The profit and loss, as stated, shows a falling off from last vear, due to the 
fact that this vear, although we have been able to do steady work. has 
not the special features the previous year had. 

Turning to the credit side, the item property, consisting of freehold 
and leasehold premises, machinery, plant, stocks of stores, materials. &e., 
stood last year at the unusually small figure of £205,000 odd. This усаг 
it stands at £569,000 odd. The larger figure shown this year is more т 
accordance with experience. "l'he reason is that our stocks of materials 
in hand are much larger this vear than at this particular moment last 
year—a mere accident in the process of manufacture ; also the amount 
of cable under construction, as also the amount of cable completed but 


#5 


& 


899 


THE ELECTRICIAN, MARCH 8, 1912. _ 89 _ 


наново aaa 
electricity т the manner I have above indicated. None of the other 


not yet delivered. The increase is thus accounted for. Amounts owing 
to the company and cash at bankers show a falling off. There is not 
much cash in hand, but there is more material in hand. In sundry 
securities there is & slight diminution of, roughly speaking, £20,000. 


In the valuation of your freehold and leasehold property, machinery and 


plant, and also in respect to the valuation of securities, we are very 
careful not to over-estimate, and we do not carry depreciation to an 
extravagant extent. I will illustrate that by assuring you that in respect 
of the securities none of them are calculated here at a higher figure than 
their actual quotation at Dec. 31 last. As regards leasehold property, 
machinery and plant, our practice is to be conservative and cautious in our 
estimate, to remember that in the nature of affairs such property is 
transitory and apt to deteriorate in value, and if we err at all in respect 
of the valuations we put on that part of your property we value them 
too low rather than too high. 

The past year, as 1 have said, lacked the special features of the year 
before, although it was not а year that could by any means be considered 
unsatisfactory in its results. But wedid and do feel that this isa moment 
in which it is our absolute duty to be cautious and conservative in the 
policy we recommend to you. I am happy to say that the relations 
between your employés and the company are excellent, but we cannot 
conceal from ourselves that there is an unrest in the industrial world over 
which we may have no control, but which may fundamentally affect our 
business during the coming year. We may be subjected to drawbacks 
and stoppages through no fault whatever of the company or of the 
employés of the company, but through the action of some great body over 
which we have no control and entirely external to our affairs. Thercfore, 
with а year before us which we cannot characterise but as а уеаг of 
anxiety, we have felt that the right policy was a cautious policy. I now 
move the adoption of the report and accounts, and the declaration of the 
dividends set out therein. 

Sir JAMES PENDER seconded the resolution, which, after a few 
remarks from Mr. CROFT, was carried unanimously. 

It was then resolved '' That the] holding' of à half-yearly general 
meeting be discontinued." 

The retiring directors (the Right Hon. the Earl of Selborne, K.G., and 
Sir James Pender) were then re-elected, and the retiring auditors were 
reappointed. А hearty vote of thanks to the chairman, directors and 


staff brought the meeting to a close. 


Kensington & Knightsbridge Electric Lighting Co. (Ltd.) 
The 25th ordinary general meeting was held on Thursday last week, 


Col. В. E. Свомртох, С.В., presiding. 
The SECRETARY (Mr. R. S. Erskine) read the notice convening the 


meeting and the auditors' report. 

The CHAIRMAN : The report shows that the output of the vear has 
slightly decreased, that is to say, we have sold about a quarter of a 
million units less than last усаг. I do not think that this need alarm vou, 
ая we know it is due to the termination of a power contract with the 
contractors for a large tunnel for the London County Council, which 
passed under our district, and which might be looked upon rather as а 
windfall during the two years which the contract lasted. Apart from 
this, the figures show that there is а decided increase in the demand for 
lighting and heating. This increase, depending as it does, partly on the 
rebuilding of premises and partly on demands for heat and power, is 
rather a slow one, but is none the less sure. Our officials know that the 
demand for heating and uses other than for lighting is already on the 
increase, and is likely to increase at a greater rate. This is due to the very 
great improvement that has taken place in the manufacture and adapta- 
tion of plant, not only for cooking and heating, but for other domestic 
uses, vacuum cleansing and so forth. At any rate, it is satisfactory to 
know that the efforts of our staff to forward these uses of electricity have 
met with satisfactory response, and that the result will, in the future, be 
reflected in the lower cost of production per unit due to the fixed expenses 
both of this company proper and of the joint works at Wood-lane being 
divided over a larger output. I need not touch on the question of the 
metallic filament lamp. All electric supply authorities have agreed 
that we have now passed through the crucial period, and that the increas- 
Ing use of the metallic filament lamp is likely to be an unmixed benefit 
to us. It is practically certain that the scale of light demanded by our 
Customers is now altogether on a higher plane than it used to be, and 
that none of them would care to go back to the scale of illumination they 
Were satisfied with with the old carbon lamps. The total income for the 
year, you will see, is £80,729, or about £1,500 less than last year, but I at 
once call your attention to the expenditure side, which shows that this 
reduction in income is more than met by the reductions we have suc- 
ceeded in obtaining in the item under the head of rents, rates and taxes, 
and landlords’ charges. As I have frequently reminded you, the high 
figure at which these items stand has been a great source of anxioty to the 
directors, and it is only this year that I am able to point to a reduction 
in the large sum that has been hitherto paid for rates, and which reduc- 
tion, although it has helped us, does not yet reach the figure we had 
hoped to attain, and to which we consider we are entitled. The costs of 
generating, both at our own station in Cheval-place and of the units 
purchased from our joint station at Wood-lane, remain practically the 
same as last year. It would be unreasonable to suppose that they can be 
reduced to any considerable extent, as the plant is as efficient as it is 
possible to make it, and compares favourably in this respect with any 
plant in use in London, so that I need hardly remind you that any 
further reduction in the cost of generating and distributing only can 
come from a better load factor—in other words, from a larger use of 


been over 5s. 


charges call for particular comment. The balance carried to revenue is 
£26,821. 5s. 4d., as compared with £26,786. 12s. 5d. last year, Se а 
net increase of £34. 12s. 11d. Our sharo capital and debenture stock added 
together reaches £295,000, the expenditure on works up to Dec. 31 
has been £386,549. 19в., so that we have expended in the year 
£1,329. 10s. 3d., or a total sum of £91,549. 19s. in oxcess of capital 
received, which is represented by our reserve and renewal fund. The 
change-over to the full pressure of 400 volts is about two-thirds com- 
pleted, but until it is actually completed we shall not reap the full advan- 
tage of reduced loss in the mains and corresponding economy. On the 
subject of the coal strike, I think we are more favourably situated than 
some people. We now have eight wecks’ supply at the ordinary rate of 
using our coal. With regard to the recent accident to the mains in our 
district, this was a very scrious accident, and might have been a very 
costly one to the shareholders. We are tremendously indebted to the 
prompt way in which our mains staff met the difficulty and minimised 
the inconvenience to our customers, and we have also to thank our con- 
sumers for the great consideration shown by them to us. І have been 
congratulated by brother chairmen and engineers of other works in 
London on the highly successful мау in which the accident was dealt 
with by our staff. We do not know the cause of it. Probably, as usual, 
it was a joint cause—an escape of gas affecting our mains—but whether 
it was due to the fault of the gas company or to some deterioration in 
our own mains, or to the interference by the Post Office people in laying 
their cables, we do not know and probably we never shall know. These 
accidents often have the effect of concealing themselves, I now move 


the adoption of the report and accounts. 
Mr. В. W. WALLACE, К.С., seconded the motion, which, after a brief 


discussion, was carried unanimously. 

Resolutions approving the dividends, re-electing the retiring director 
(Sir H. Bliss), and reappointing the retiring auditors were then approved, 
and a vote of thanks to the chairman, directors and staff brought the 


proceedings to a close. 


Notting Hill Electric Lighting Co. (Ltd.) 


The annual ordinary general meeting was held on Tuesday, under the 
presidency of Sir WILLIAM CROOKES, O.M., F.R.S. 

The SECRETARY (Мг. В. С. Rawkins, F.C.LS.) having read tho 
notice calling the meeting and the auditors’ report, 

The CHAIRMAN said : This is our 25th annual general meeting, and 
I am glad to be here to preside, and to be able to look back with satisfac- 
tion on our progress during the last quarter of a century. Turning to the 
accounts, it will be seen that the founders’ shares now disappear from the 
account, and are replaced by the new Is. ordinary shares. И we should 
require new capital you will notice that we still have £50,000 of 6 per cent. 
preference shares to issuc. (Capital expenditure for the past year has 
been £4,074. 143. 54. for machinery, mains and meters. We have in- 
stalled a new motor-generator set to deal with our increased demand, 
new mains were laid to reach additional customers, and meters were 
necessary to record their consumption. The total capital spent is now 
£247,406. 19s. 8d. The credit side of the account shows that we received 
additional capital during the year amounting to £1,352. 10s., the pro- 
ceeds of the issue of 27,050 new Is. ordinary shares. Net profit has 
increased from £22,003 to £23,557. The actual increase in revenue was 
£2,000, and it is a most satisfactory feature that the whole of this would 
have been extra profit but for one item on the expenditure side—namely, 
the £461. 12s. 4d. charged against the account for '' rearrangement of 
capital." There is no other item on the expenses side that I think need be 
referred to, as they are practically identical with those of the year before, 
but the common complaint can be raised with regard to the increase in 
taxes. For this excellent result of the past year’s working our thanks are 
due to the whole of the Company's staff, and ] am sure I can congratulate 
them both at our own works and at Wood-lane upon the excellent resulta 
which have been achieved. The balance available for dividend to the 
shareholders is £14,486. 3s. 8d., compared with £12,905. 4s. 4d. the pre- 
vious year. The other figures are much the same, and the amount of 
£3,000 has been allocated to depreciation, which is considered sufficient. 
especially as our capital expenditure has been very small for many years 
past. This shows that we have a net balance of £37,493. 14s. to meet 
depreciation on our undertaking, and we believe this total is ample, 
considering the good condition in which our plant, &c., is maintained at 
the expense of the revenue account. During tho vear 2,336,849 units 
were sold to customers, comparing with 2,197,720 in the previous vear. 

The amount of profit available for division among the shareholders, 
after allowing for debenture interest, &c., and adding £3,000 to the depre- 
ciation fund, is £14,486. Зк. 8d. Of this the preference shares take 
£8,136, which leaves £6,350. 3s. 8d. for division between the holders of the 
new Is. ordinary shares. The Board have decided to recommend the 
payment of a dividend on those shares of 4s. 64. per share, carrying 
forward £618. 19s. 4d. Had the expenses of rearrangement not been 
charged to revenue and this balance utilised the dividend would have 
The Board are considering а scheme on co-partnership 
lines to divide between the staff, by way of bonus, a sum proportionate 


to the profits realised. A great advantage in the rearrangement is that 


holders can estimate the real value of their security. The non-cumula- 
tive preference shares pay 6 per cent., and cannot be repaid at par until 
1931, and, allowing that they are so repaid, on actuarial calculation they 
yield 41 per cent. if purchased at £12. The security seems ample, as, 


after paying £6,442, the dividend on the shares, there is £6,350 left, or as 


much again. In other words, the margin of security is 100 per cent, - 


900 
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—— 


An official quotation on the Stock Exchange for the non-cumulative 
preference shares (which represent the old ordinary shares) has been 
obtain: d. 

With regard to the future, I may say that the outlook is promising, and 
the demand for current shows no signs at present of diminution, so that, 
provided the trouhle in the coal trade can be settled without & serious rise 
in prices— we have a reserve of two months’ supply —1 see no reason to 
doubt that the Company will continue its prosperity. The London 
County Council have recently appointed a Special Committee to consider 
the whole question of the electric supply of London, and vou may be 
assured that whatever arrangements аге come to we shall safeguard the 
interests of the shareholders so far as it is possible. [ now move the 
adoption of the report and accounts and the declaration of the dividends 
set out therein. 

Mr. ARTHUR E. FRANKLIN, J.P., seconded the resolution. 

In answer to questions, the CHAIRMAN said: There is a Stock 
Exchange quotation for the non-cumulative shares, and there is quite a 
free market on the Stock Exchange for the shilling shares. The subject 
of profit-sharing among the workmen is only in its preliminary stage at 
present, but we are going to take a deputation of some of our men into 
conference and discuss with them what they would prefer and what can 
be don». 

The resolution was then carried unanimously. 

The retiring Directors (Sir William Crookes and Мг. Arthur. Ellis 
Franklin) were re-clected, the auditors re-appointed. and a vote of thanks 
to the Chairman, Directors and staff terminated the proceedings. 


Chelsea Electricity Supply Co. (Ltd.) 


The annual ordinary general mecting was held on Tuesday. under the 
presidency of Sir Invisa COURTENAY. 

The SECRETARY (Мт. 5. J. Сшег. F.C.L.S.) having read the notice con- 
vening the meeting and the auditors! report, 

The CHAIRMAN said: I need make but few remarks on the accounts. 
The figures show some improvement on last year, the revenue being 
higher and the expenses slightly less. The u&ual amounts have been 
placed to reserve, and £1.000 has been written off cost of purchase of the 
Cadogan Electric Light Со. The dividend recommended is the same— 
5 per cent. for the year. The actnal addition to capital expenditure is 
small—£5,260—£1.000 being spent on machinery and £2,500 on mains. 
The total number of units sold during 1911 shows a decrease compared 
with the output for the previous year. Th's decrease is, however. satis- 
factory explained by the fact that in the previous vear we had the bene- 
fit of a comparatively large demand for motive power for some special 
engineering work. ‘The contract for which this temporary supply was 
required was completed before the end of 1910. and we did not expect to 
connect on additional supplies during 19114 to an extent sufficient to make 
up entirely for the reduction in units sold due to the discontinuance of 
this temporary power load. As a matter of fact. the progress made in 
securing additional customers during the past year has been quite satis- 
factory. and although, for the reason I have explained. the total output 
in units is slightly reduced, the total value of the units sold shows an 
actual incroase of $450. We connected the equivalent of 10,239 8 c.p. 
lamps during the year, which is about the average of the additional 
connections made during the previous three years. lt is satisfactory 
to report that. notwithstanding the reduction in output, the works cost 
per unit sold last year is no higher АМ for the previous year. This 
result ia due to a further economy which has been effected in the fuel 
eost per unit, 

Since the advent of the metal filament lamp in 1907 I have at several 
general meetings of this ceompiny expressed my opinion that their effect 
on our business would b» gradual. апа that consequently 1 did not anti- 
cipate that the undoubted economy which can be effected by their use 
would result in any serious falling off in our business. Гат happy to say 
that my progaostications hive proved correct. Metal filament lamps 
are now very generally in use by our customers. 1t is probable that the 
reduction in the price of these lamps, and the placing on the market of 
lamps of lower eandle-powers, may lead to their still more widespread 
usc. We are always keeping this point in mind and carefully watehing 
developments. D am contident that the progressive increase in the use of 
these lamps will not adversely affect our business. Electric lighting 
with metal filament lamps is now so cheap that the public have become 
accustomed to a higher standard of lighting generally, and they will not 
wish to revert to lamps of such low lighting power as were used to а con- 
adorable extent some years back. The great chea pening in the cost of 
electric lighting has led to its general use in basements and servants 
quarters in. private houses, as well as in small premises, waere formerly 
it vas looked upon as somewhat of a luxury. mE 

With regard to the sale of electricity for uses other than lighting, such 
де for heating, for use with cooking accessories, electric irons, venti- 
lating fans and for general power purposes. we continue to make steady 
progress. We keep our customers constantly informed of any progress 
made in apparatus for electric heating, cooking and other special pur- 
poses, and our staff are always at their service to give information and 
advice on these points as well as on all electric lighting matters. 
relations with our customers are most satisfactory, and our endeavours to 
give Chem the bost service are generally appreciated. 


se uritiea. . . 
You will have notiesd that London County Council have appointed a 


committee to report on the position of the supply of electricity in London, 
and their deliberations may be expected to extend over a considerable 
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period. Meanwhile the companies and the municipalities have not been 
idle, but their inquiries have been protracted owing to the complicated 
nature of the problem both from the enginecring and the financial aspects. 
As far as this company is concerned we are not producers in bulk, and I 
can only repeat that we are prepared to avail ourselves of a bulk supply 
whenever it becomes commercially practicable. I now move the adop- 
tion of the report and accounts. 

Major W. Е. WOODS, J.P., seconded the motion. l 

Major HEATON- ELLIS asked whether the directors had at any time 
contemplated the intrcduction in the engincering department of the 
Diesel oil engine. He would not have askcd the question but for the 
fact that in recent vcars there had been enormous improvements in that 
engine, both in efficiency and economy, and in these days of labour unrest 
and of troubles which they might have in the future, he thought that the 
advisability of intreducing the Die:cl oil engine to supplement the present 
plant might be worthy of attent ion. 

The CHAIRMAN said the whole question of oil fuel was under con- 
sideration. A necting of another company, of which he was an ordinary 
director, was about to be held, and for that company a Diescl ой engine 
was on order. 

The motion was then carried unanimously. 

The retiring director (Major Woods) was then re-elected, and the 
auditors reappointed, and a vote of thanks to the chairman, directors and 
staff terminated the proceedings. 


— 


BOURNEMOUTH & FOOLE ELECTRICITY SUPPLY CO. (LTD.) Тһе 
directors’ report for the vear ended Dec. 31, 1911, states that the capital 
expended during the year on account of the Bournemouth Order (1890), 
the Poole and Branksome Order (1897), the Christehureh and District 
Order (1899) and the Pokesdown Order (1902) amounted to £7,749. 65. 54., 
making the total expenditure £460,205. 19s. 10d. The balance from last 
account after pavment of the final dividends on the preference and 
ordinary shares for the half-vear ended Dec. 31. 1910 (less tax) was 
£1.400. 3s. 3d.. and the balance from revenue account, after deducting 
generation and distribution costs, rent, rates, taxes, wages, directors’ 
fees, general establishment and other charges and proportion of salaries, 
was £35,440. 18s. 8d., making a total of £36,841. 1s. 11d. After deducting 
interest on. debenture stock and interest on temporary loans 
(£8,875. 14s. 94.). leaschold and special redemption funds and interest 
(£1.696. 195. 6d.), amount written off suspense accounts (£637. 18, 84.), 
and amount carried to reserve for depreciation, &c. (£5,000), the balance 
for distribution is £20,631. 6s. Interim dividends on the 41 per cent. 
preference, on the 6 per cent. second preference and on the ordinary 
shares at rate of 5 per cent. per annum for the half-year ended June 30 
(less tax), amounting to £9,357. 16s. 3d.. have been paid, leaving for 
further distribution £11,273. Өз. 94. Final dividends on the 41 per cent. 
preference and on the 6 per cent. second preference shares for the half- 
vear ended Dec. 31, 1911, have also been paid and require confirmation. 
The dircetors now recommend that a final dividend on the ordinary shares 
for the half-year ended Dec. ЗІ at the rate of 6 per cent. per annum (less 
tax) be declared. The final dividends absorb £10,064. 18. 3d., and leave 
£1,209. 8s. 6d. to be carried forward. The total applications at Dec. 31 
last amounted to the equivalent of 7,632 kw., being an increase of 535 kw. 
for the year. The total number of units sold was 3,078,316. The 
directors of the Richmond (Surrey). Electrice Light & Power Со. have 
declared а dividend of 6 per cent. on the ordinary shares in respect of the 
past vear. The board are pleased to be able to announce that after long 
and careful consideration they have been able to arrange through one of 
the leading life assurance companies for а scheme of staff superannuation 
on the basis of the company contributing thereto in proportion to the 
salary of each member coming under the scheme. 


BRITISH ELECTRIC TRANSFORMER CO. (LTD.) —The directors’ report 
for 1911 states that the accounts show, after paving all manufacturing 
costs and expenses of administration, а net profit of £19,832. 138. 3d., 
which, with £1,373 brought forward, makes a total available balance of 
£21,205. 143. The board recommend that £1,000 be placed to depreciation 
reserve and £7,000 to reserve account, that dividends of 6 per cent. for the 
year on the preference shares (absorbing £1,904. 83.), and of 10 per cent. 
on the ordinary shares (3 per cent. of which was paid as interim dividend 
on Sept. 1, 1911), absorbing £6,939. 18s.; that extra remuneration of 
£998. lös. 9d. be paid to the directors, and that the balance of 
£3,362. Па. 3d. be carried forward. 


BRITISH ENGINE, BOILER & ELECTRICAL INSURANCE CO. (LTD.)— 
At the annual meeting on Friday last the chairman (Mr. M. Longridge) 
remarked that while increased competition from accident insurance com- 
panics had not interfered with the usual steady increase in the volume of 
business, the claims for the year had been abnormally heavy. That was 
not to be accounted for either by lack of vigilance in the selection of risks 
or by diminished efficiency in the matter of inspection, and though he 
might be accused of frivolity in making the suggestion, he was inclined to 
think that climatic conditions affected the result. It was an admitted 
fact that boiler claims were unusually heavy in а vear when there was 
dry summer and the supply of feed water was deficient both in quality 
and quantity. It was not so easy to trace a connection between the 
weather and the breakdowns of either engines or electrical plant, except 
that а sudden frost such as had recently been experienced would cer- 
tainly increase the claims for breakdowns among gas engines. The 
percentage of breakdowns among insured plant did not vary much, and it 
was higher than either owners or makers were disposed to admit, but with 
the spread of the company’s business their costs both for periodical 
inspections and for the supervision of repairs {were proportionately 
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reduced. 


share (less tax), there would be £2,091 to carry forward. 


CHARING CROSS, WEST END & CITY ELECTRICITY SUPPLY CO. (LTD.) 

The report of the directors for the year 1911 states that the result of the 

year's working has been satisfactory. The gross carnings of the West 

End undertakings from sales of current, rents, &c., were £140,922. 4s. 2d., 

compared with £142,675. 7s. 4d. in 1910. The expenses (including 
depreciation) were £80,408. 10s. 10d., against £83,687. 13s. 9d., and the 

net earnings were £60,513. 13s. 4d., against £58,987. 13s. 7d. After 
bringing in the balance of £9,953. 17s. 3d. from 1910 and £1,311. 3s. 14. 
for interest accrued in 1911, and paying interest on the debenture stock, 
the balance on net revenue account is £53,949. 5s., out of which have been 
paid the dividend for the year on the preference shares (£18,000) and an 
interim dividend for the first half-year at rate of £5 per cent. per annum 
on the ordinary shares (£10,000), leaving а balance to be dealt with of 
The directors recommend that a final dividend be paid on 
( the ordinary shares for the second half-vear at rate of £5 per cent. рег 
annum, making £5 per cent. for the whole vear, absorbing £10,000, and 

that there be carried forward £15,949. 5s., against £9,953. 17s. 3d. in 1910. 

| The company has now connected to its West End mains a total equiva- 
lent of 650,386 8-c.p. (30-watt) lamps, including 444,723 in lighting, 

21,757 in heating and 182,536 (7,301 H.P. 25,476 kw.) in motive power, 


£25,949. 5s. 


and 1,370 bulk supplies. 


The gross earnings of the City undertaking from sales of current, rents, 
&c., were £145,071. 12s. 2d., against £141,475. 17s. 8d. in 1910. The 
expenses were £84,355. 19s., against £82,741. Os. 4d. ; and the nct carn- 
ings were £60,715. 13s. 2d., against £58,734. 17s. 4d. After bringing in 
£23,576. 9s. 114. from 1910, and paving interest on debenture stock, 
loans and advances, the balance on net revenue account is £54,158. 3s. 7d., 
out of which has been paid the dividend on the preference shares (£18,000), 
leaving £36,158. 3s. 7d. to carry forward, compared with £23,576. 9s. 11d. 
The company has now connected to its Citv mains the total equivalent of 


625,365 8-с.р. (30-watt) lamps, including 324,144 in lighting, 41,933 in 
in motive power, 13,300 in 


heating and 246,488 (9,850 H.P. — 7,395 kw.) 
bulk. 


the duty of the board finally to decide upon the course to be adopted. 


siderably enhanced rent. 
at the existing sub-stations of the company. 
economical machinery secured. 


the board look forward to increased benefits in the future. 


CITY OP LONDON ELECTRIC LIGHTING CO. (LTD.)—The directors’ 
report states that the total capital exponditure to Dec. 31, 1910, was 


£2,422,095. 5s. 5d., and the expenditure during1911 for additions, exten- 
sions and replacements was £45,813. 163. 2d. 


£2,147,425. 10s. 8d. The total reserves amount to £377,128. 


shares and for “ carry forward " to 1912. 
the following dividends for the vear 1911 be declared (less tax) : On pre- 


ference shares 12s. per share (being at full rate of 6 per cent. per annum), 
and on ordinary shares l6s. per share (being at rate of 8 per cent. per 
annum, against 7 per cent. for 1910). On account of these dividends 6s. 
per share on the preference and ordinary shares was paid in September, 
and it is now proposed to pay 6s. per share on the preference and 108. per 
share on the ordinary shares (less tax), and to carry forward the balance 
of £25,943. 7s. 10d. The average price per unit for private supply was 
239d. in 1911, against 2-45d. in 1910 and 2:494. in 1909. There were 
14,246 customers, against 13,876 in 1910 and 13,338 in 1909, the number 
of kilowatts connected, including power and heating, being 39,122, against 
37,127 and 35,915 in 1910 and 1909 respectively. The total units gene- 
rated were 30,527,715, and units sold 26,633,759, compared with 
28,939,348 and 25,183,380 in 1910. The increase in units sold in 1911 
waa 1,450,379 unita. 

The power and heating supplies continue to show a steady increase, the 
unita sold in 1911 for power was 8,397,066 units and for heating 1,673,072 
units, a total of 10,070,138 units, together being equal to 39:6 per cent. 
of the total units sold for private supply. . The tender of the company to 
continue the lighting of approximately the same streets as hitherto for 10 


Out of the disposable balance of £17,025 it was proposed to 
carry £7,000 to reserve, to write off £250 from furniture and instruments, 
and after declaring a dividend of 5s. per share, with a bonus of 3s. per 


The advisability of giving up the Lambeth station has been under 
consideration for some time, and when the lease expired in 1910 it became 
If 


the Lambeth station had been retained it could only have been at a con- 
On the other hand, it was found that by 
expending a moderate amount of capital in the acquisition of modern 
machinery, sufficient plant to replace that at Lambeth could bo erected 

The board accordingly 
decided to give up the Lambeth station, as by adopting this course the 
rent and expenses of the station would be saved, and the use of mare 
This decision has involved the writing 
off of a large sum out of reserve and depreciation accounts, but the com- 
pany has already derived considerable advantage from the change, and 


The amount. written off 


prior to Dec. 31, 1910, was £274.669. 14s. 9d., and the amount written off 
in respect of buildings, plant and other works dismantled during 1911 was 
£47,273. 15s. 5d., making a total of £321,943. 10s. 2d., and leaving the 
net expenditure at Dec. 31, 1911, at £2,145,965. Ils. 5d., against 

The total 
revenue for the vear was £289.104. 14s. 5d., making, with interest on 
investments and discounts (£2,480. 2s. 54.). £291,584. 16s. 10d. Deducting 
expenses of generation and distribution (£64,666. 7s. 11d.), repairs and 
maintenance of buildings, machinerv, plant, mains and other works 
(£11,116. 12s.), rent, rates, taxes, management expenses and special 
charges (£53,935. 2s. 3d.), leaving £161,866. 14s. 84., to which must be 
added balance from 1910 (£27,656. 118. 6d.), making a total available 
revenue of £189,523. 6s. 2d. After paying interest on loan from bankers, 
&c. (£3,031. 14s. 5d.), and interest on first and second debenture stock for 
year (£31,545. 16s. 8d.), and other items (including £50,000 to reserve), а 


balance of £101,725 is available for dividends on preference and ordinary 
The directors recommend that 


years, but on a revised scale of rates, has been accepted by the Corpora- 
tion. The fixing of this definite period will enable the company to in- 
augurate an improved system of lighting. It is hoped that the economies 
which the modern system may render possible will assist in counter- 
balancing the reduction in the gross revenue due to the revised rates. 
The board have agrced to regard the acceptance of the new tender as 
being in substitution for the contract for the Eastern district of the City, 
as to the validity of which a difference of opinion existed between the 
Corporation and the company. Considering all the circumstances, your 
dircctors regard the new arrangement made with the Corporation as being 
satisfactory. 

A very large stock of coal has always been maintained at the company's 
Bankside works, as one of the most necessary precautions against any 
interruption in thc supply of energy to the important interests served by 
the company. То provide against the eventuality of a coal strike addi- 
tional storage space has been filled with coal, so that the stock is now 
sufficient for the full requirements of the works for some months to come, 
even assuming that all further deliveries of coal were stopped. In addi- 
tion oil fuel is held in reserve. This position has given great satisfaction 
and confidence to some of the largest customers who visited the works to 
assure themselves of the company's ability to cope with any difficulty 


which might arise. 

COUNTY ОР LONDON ELECTRIC SUPPLY CO. (LTD)—The capital 
expended during 1911 on account of the company's London districts 
amounted to £49,645. 13s. 6d. The net total expenditure in respect of 
those districts up to Dec. 31 amounted to £1,813,745. 11s. 104. The 
balance from last account, after payment of fina] dividends for the half- 
year ended Dec. 31, 1910. was £1,357. 14s. 6d., and the balance from 
revenue account, after deducting generation and distribution costs, rents, 
rates, taxes, wages, directors! fees, general establishment and other 
charges and proportion of salarics, was £126,228. 9s. 3d., making a total 
of £127,586. 3s. 9d. After deducting interest on the first апа sccond 
debenture stock and interest on temporary loans (£45,779. 9s. 2d.) and 
amount carried toreserve for depreciation, repairs, renewals, &c. (£25,000) 
the balance for distribution for the year was £56,800. 14s. 7d. Interim 
dividends on the 6 per cent. preference and on the ordinary shares (at 
rate of four per cent. per annum) for the half-year ended June 30, 1911, 
have been paid, and absorbed £23,070. 16s. 8d., leaving for further dis- 
tribution £33,735. 17s. 114. The directors now recommend that a further 
dividend on the 6 per cent. fully-paid preference shares and a further 
dividend on tho ordinary shares for the half-vcar ended Dec. 31, 1911, at 
the rate of eight per cent. per annum (less tax) be declared. These divi- 
dends will absorb £30,604. Зх: 4d., and leave £3,131. 14s. 7d. to be carried 
forward. The applications received during the past vear amounted to 
the equivalent of 3,484 kw., making the total at Dec. 31, last 41,339 kw. 
The total] units sold were 20,450,787, against 16,985,687 for the previous 
year, an increase for the vear of 3,465,100 units, or 20 per cent. The 
number of consumers increased during the vear from 16,883 to 18,450. 
The balance of the first and second debenture stock has been disposed cf 
during the year. Under the powers conferred bv the London Electric 
Supply Act, 1908, the work of interconnecting the company's power 
houses at Wandsworth and Finsbury has been carried out during the 
year, thus giving the company’s consumers additional security for cor- 
tinuity of supply, and enabling the company to make more economical 
use of the generating plant. installed in the two power houses. During 
the past vear the City & South London Railway has been connected to the 
company's mains, and supply is now available. In view of the crisis in 
the coal trade, the directors have made arrangements for the storage of an 
extra amount of coal to ensure continuity of supply in the event of a 
strike taking place. The board are pleased to be able to announce that 
after long and careful consideration they have been ablo to arrange 
through onc of the leading life assurance companies for a scheme of staff 
superannuation on the basis of the company contributing thereto in pro- 
portion to the salary of cach member coming under the scheme, and they 
are further glad to be able to announce that all members of the staff have 
availed themselves of the opportunity thus afforded them. The directors 
of the Bournemouth & Poole Electricity Supply Co. have declared a final 
dividend on the ordinary shares of that company at the rate of 6 per cent. 
per annum, making 5} per cent. for the усаг. The business of the Coat- 
bridge & Airdrie Electric Supply Co. shows satisfactory progress. ‘There 
is an increase of 888 kw. applied for, and an increase of 846,292 in the 
units sold, raising the total sales to 3,538,320 units, against 2,692,028 
units in 1910. The directors have unanimously elected Mr. Н. В. 
Renwick, previously general manager and secretary of the company, to a 
seat on the board, and have further appointed him managing director 
of the company. Мг. Е. С. McQuown, previously assistant secretary. has 
been appointed secretary of the company. i 


GATESHEAD & DISTRICT TRAMWAYS CO.—Th« total revenue for 1911 
was £55.982, and after deducting all expenses chargeable to revenue. in- 
cluding repairs and maintenance, interest on mortgages and &2.743 placed 
to renewals account, the profit was £22,419, making. with £848 brought 
forvard, £23,267. "The directors propose to place £4,500 to rescrve, 
£2,033 to sinking fund for redemption of mortgages, and to pay а dividend 
at the rate of 6 per cent. per annum, in respect of which an interim divi- 
dend for the half-year ended June 30 at the rate of 5 percent. perannum 
has been paid, leaving £1,878 to be carried forward. 


О. C. HAWKES (LTD.)—Thc report for the past year states that the net 
profits, after allowing for bad and doubtful debts and making provision 
for depreciation and charging cost of replacement and repairs (£385) to 
revenue account, amount to £7,518, including balance brought forward. 
After deducting managing director's ard directors! fees (£1,065) the 
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balance is 56.453. The directors have paid а year's dividend of 5 per 
cent. per annum on the preference shares (54.250), and now recommend 
that £1.000 be added to reserve fund. and that the balance (£1,203) be 
carried forward. The new branches taken up to replace business lost 
through recent legislation have made favourable progress, and so far the 
directors! anticipations have been fulfilled, and they expect the current 
year’s trading will show substantial improvement. 

W. T. HENLEYS TELEGRAPH WORKS CO. (LTD.) -The report of the 
directors states that during the past vear а net profit has been made of 
£83,530. 125. 94. After payment of directors’ and auditors’ fees and 
debenture interest, and making allowance for depreciation of buildings, 
plant, machinery, &c., there remains £62,704. 10s., making, with 7 
£27,310, 193. 14. brought forward, а total of £90,015. 9s. 14. Out of this 
sum, after adding £2,408 to reserve in respect of depreciation of Consols 
and other trustee securities, the directors have transferred £10,000. to 
general reserve, and recommend payment of a dividend on the ordinary 
shares of 15 per cent. (tax free), of which an interim dividend of 5 per cont. 
(tax free) was paid on Sept. Па These payments will, together with 
the preference dividend for the vear, amount to £53,153, leaving 
£36,862. 9s. Id. to be carried forward. The directors record with decp 
regret the death of their esteemed colleague, the Right Hon. Sir Alfred C. 
Lyall, K.C.B.. G.C I E., and thev have elected to fill the vacaney, Mr. 
Robert James Hatton, M.L. Mech. E., MLE, who has been for many 
years chief engineer of the company. 

NATIONAL TELEPHONE CO. (LTD.) (lu Liquidation.)—In a supple- 
mental report for the half-year ended Dec. 31,1911, the directors state 
that the income accrued in respect of the business of the half-year 
amounts to £1,872,257. 16s. 8d., compared with £1,744,111. 10s. 4d. for 
the corresponding period of 1910, an increase of £128,146. 6s. 4d. The 
working expenses amount to £1,050,046. 12s. 5d., compared with 
£1,015,412. 11s. 5d., an increase of £34,604. 1s. The net result (after 
deducting Post Office royalties amounting to £179,561. 11s. 3d.) isa 
protit balance of £642,849. 135., compared with £561,055. 13s. ld., 
an increase of £81,793. 19s. 114. The rentals carried forward for un- 
expired terms of running contracts amount to £1,474,569. 6s. 9d., 
compared with £1,413,376. 4s. 114., an increase of £61,193. 1s. 10d. 
Of the amount of £520,286. 5s. 5d. shown by the net revenue account 
the sum of £218,750 has been absorbed by the dividends paid on 
Jan. 9, 1912, in respect of the half-vear, and the balance (£301,536. 5s.5d.) 
has been transferred to reserve fund, bringing the total of that fund 
to £4,045,944. 1s. 10d. The sum of £159,255. 13s. 4d. was expended 
on capital account during the half-year, in the erection of 11,428 
addit опа! exchange and private stations апа in the construction of 
underground works. On Jan. 29, 1912, £5,000,000 was received from 
Н.М. Postmaster-General on account of the purchase money in respect 
of the plant, property and assets of the company acquired by him, 
and arrangements were made for the repayment on the same date to 
the debenture stockholders of the whole of the outstanding 3} and 4 
per cent. debenture stocks, The board have to lament the death of 
their esteemed friend and colleague, Mr. George Hunter Robertson, of 
Liverpool, which occurred on Feb. 7 last. 


WASTE HEAT & GAS ELECTRICAL GENERATING STATIONS (LTD.)— 
At the meeting last week the chairman (Мг. Р. 8. Newall) stated that the 
capital expenditure on generating stations owned by the company now 
amounted to £201.751. 12s. 8d. When the new stations at Grangetown, 
Port Clarence and Ayresome were completed, this amount would be in- 
creased by about #46.000. The directors had under consideration pro- 
posals for the erection of a further generating station. In regard to 
certain exceptional expenditure at the Weardale generating station, that 
was the result of some slight subsidence necessitating rather expensive 
repairs to some of the plant. The whole of the stations in operation had 
been maintained in thoroughly efficient repair by the electric power com- 
pinies under the terms of the contracts under which they worked the 
stations for them. The arrangements made with the owners of waste 
heat on the one side and the electric power companies on the other were 
more and more appreciated as time went on. Owners of waste heat, who 
had thought it would be more profitable to erect a generating station for 
themselves than to make an agreement through them with the electric 
power company. had found that considerably more capital had to be 
expended in order to obtain a proper stand-by supply. and had in the end 
approached them witha view to getting rid of the surplus clectr-cal energy 
which they could not themselves use. 


NEW COMPANIES, MORTGAGES AND CHARGES. 


[ee 


NEW COMPANIES. 


FLETCHER'S ELECTRIC FITTINGS (LTD.) (120,514.) —Reg. Feb. 27, 
capital £1,000 in £1 shares, to take over the business of an art metal 
worker and gas and electric fittings manufacturer, lately carried on 
by Е. Fletcher at Birmingham. Private company. First directors 
are Е. Fletcher, А. В. Page and В. Е. Hill. 

JOHN C. FULLER & SON (LTD.) (120,563.)—Reg. Feb. 29, capital 
£10,000 in £1 shares, to take over the business of an electrical and 
general engineer, recently carried on by G. Fuller as “* John C. Fuller 
& Son," and to adopt an agreement with G. Fuller. Private company. 
First directors are G. Fuller, G. J. A. Fuller and L. Fuller. 

MODERN KITCHENS (LTD.) (120,503.) —Reg. Feb. 26, capital £1,000 
in £1 shares, to develop and turn to account the inventions of 
А. F. Berry in connection with eloctric heating and cooking. Private 


company. 


С. J. THURSPIELD & CO. (LTD.) (120,493.)—Reg. Feb. 26, capital 
£7,000 in £1 shares, to take over the business of designers and manu. 
facturers of electric-light fittings, metal workers and founders carried 
on at Birmingham as С. J. Thursfield & Со., and to adopt an agree. 
ment with C. J. Thurstield. Private company. First directors are 
С. J. Thursfield and A. Shirlaw. Кер. office: Cecil Works, 43, 
Clement-street, Birmingham. 


MORTGAGES AND CHARGES. 


ATLAS CARBON & BATTERY CO. (LTD.)—An amended statement of 
total amount outstanding on July 1, 1908, in respect of mortgages and 
charges created prior to that date and not required to be registered 
under Sec. 14 of Companies Act, 1990, has been filed. Particulars: 
Debentures, daced June 6, 1902, securing £5,090. Original statement 
gave date as Jan. 1, 1900, and amount secured as £2,0J0. 


BALCHIN, SCHULZ & CO. (LTD) —Debenture, dated Feb. 12, 1912, 
to secure £500, charged on company’s undertaking and property, 
present and future, including uncalled capital. Holder : H. J. Hayward. 


CANTIE SWITCH CO. (LTD.)—Debenture, dated Feb. 23, 1912, to 
secure £700, charged on company’s undertaking and property, present 
and future, including uncalled capital. Holders: Е. G. Phillips and 
W. F. Cox. 

ELECTRICAL ADVERTISING CO. (LTD.)—Debenture, dated Feb. 14, 
1912, tosecure £700, charged on company’s undertaking and property, 
present and future, including uncalled capital. Holder : C. F. Kennedy. 


ELECTRICAL INSTALLATIONS (LTD.)—A memorandum of satisfaction 
to the extent of £50 on Feb. 26, 1912, of debentures dated Dec. 5, 
1906, securing £1,500, has been filed. 

KILOWATT PUBLISHING CO. (LTD.) (90.715.)—Issue on Feb. 15, 1912, 
of £400 debentures, part of a series of which particulars have already been 
filed. 

NEWTONS (LTD.)—Mortgage or charge, dated Jan. 16, but not 
actually executed until Feb. 13, 1912, to secure £1,000. Property 
charged: Freehold land and buildings in Taunton, with fixed plant 
and machinery. Holders: A. Е. Newton, Н. М. Hickley and L. С. 
Cauter. 

PONTELEC WELDING PATENTS (LTD.)—Issue, on Feb. 23, 1912, of 
£200 debentures, part of series of which particulars have already been 
filed. 


CITY NOTES. 
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MEMORANDA (March 7).—Bank rate 51 per cent. (since Feb. 8, 1912), 
Price of silver, 26:4. per oz. Consols 78; —78; for money ; 77$ — 18] for 
account, Consols Pay Day, April 3; Stock and Shares Continuation 
Days, March 12 and 26; Ticket Daya, March 13 and 27; Pay Days, 
March 14 and 28; Mining Shares Carry Over Days, March 11 and 25. 

Prices or METALS (London).—Copper, 64;; three months, 653. 
Lead, English, 16—161; Foreign, 15} —155. » cash, 261; 
Tin, English, 200—202; Foreign, cash, 194; three months, 189. rom, 
Clevelaud, cash, 50/5; three months, 51/0, 


DAVIS & TIMMINS (LTD.)—A balance dividend on the ordinary shares at 
the rate of 10 per cent. perannum for the half-year, making 8 per cent. for 
the year I911, and a bonus of 5 per cent., have been declared. 


DIRECT SPANISH TELEGRAPH CO.(LTD.)—4 dividend of 10 per cent. 
per annum on the preference shares (less tax) and a dividend of рег cent. 
per annum (tax free) on the ordinary shares, for the half-year ended Dec. 
31. pavable on April ]. 

GLOBE TELEGRAPH & TRUST CO. (LTD.)—<An interim dividend of 2s. 
per share on the ordinary shares is announced. 


METROPOLITAN ELECTRIC SUPPLY CO. (LTD.) —4 dividend for the half- 
yearended Dec. 31 last at the rate of 4 per cent. has becn declared, making 
4 percent. for 1911. 

RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO. (LTD.)—This 
company's gross earnings in Jan., 1912, мего £227,881 (increase 
£22,189). | 

STEWARTS & LLOYD3(UTD.) — The directors have decided, after setting 
aside £70.000 for depreciation, to recommend a dividend of Is. per share 
(5 per cent.) on the deferred shares, placing £70.000 to reserve, and carry- 
ing forward £86,500. 

STOCK EXCHANGE NOTICES.—The Stock Exchang: Committee have 
appointed March 22 a special settling day т 1,000,000 85 fully paid shares. 
of the Marconi Wireless Tegra ph Со. of Canada. The Committee have 
been asked to grant quotations to a further issue of £120,000 5 per cent. 
first mortgage convertible bonds of the Cuban Telephone Co., and a further 
issue of £25,009 £100 41 per cent. first mortgage prior lien gold bonds of 
the Montreal Water d: Power Co. 

TYNESIDE TRAMWAYS & TRAMROADS OO.—The directors have 
declared a dividend for the half-year to Dec. 31st at the rate of 2} per 
cent. per annum, carrying forward £373. 

WESTERN TELEGRAPH CO.(LTD.)—'The directors have declared the 
second quarterly interim dividend of За. per share (tax free) for the year 
ended June 30, [912, being at rate of 6 per cent. per annum. The 
transfer books will be closed from the 18th to the 23rd inst. inclusive, and 
the dividend will be payable on the 25th inst. 
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Imperial Wireless Telegraph Scheme. 
Тнк acceptance by the PostMASTER-GENERAL, acting on 
behalf of the Governments concerned, of the Marconi Com- 
pany's terms for the construction ала equipment of the 


several long-distance wireless stations required as the first | 


portion of the Imperial Wireless Telegraph Scheme, is an 
event of the first importance—is, in fact, the first of 
many large schemes for the employment of wireless tele- 
graphy on а really comprehensive scale. We think that 
the British and allied Governments of the Empire have been 
wise in awaiting certain recent developments before coming 
to a definite decision in this matter. The first thought of 
the electrical section of the community will be as to how 
such a far-reaching scheme will affect the older and more 


| 


| 
| 


| 


_ 
| 


completely organised land. and sea services of the telegraph. 
We think we are justified, т the light of experience of 
the past decade, in the view taken from the first in THE 
ELEcTRICIAN, that while certain routes of the older tele- 
graph services may be affected more or less, but none 
seriously, by such a scheme as that now entered into by 
the British Empire Governments—whose example will be 
followed, doubtless, by other Governments in the fulness of 
time—the actual result will prove to be a vast increase in 
the use of all the services available for intercommunication 


between all parts of the world. 


We had sincerely hoped that the time had passed for 
wild and panic speculation in telegraph stocks, that 
the investing public had come to realise that wireless tele- 
graphy served certain and exclusive fields of its own, and 
that it had acted, and would continue to act, as a feeder to, 
rather than as a competitor of, the older land and sub- 


marine services. This result will, we have the fullest belief, 


in even a larger measure than hitherto, be the outcome of - 
the comprehensive scheme of wireless telegraph com- 
munication which will short]y be put before the Parliaments | 


of the Empire for ratification. From the point of view of 
the shipowner, the tourist and the vast body of men en- 
gaged in the arduous and dangerous. occupations on the seas, 
such schemes have a personal interest, and make the naviga- 
tion of the world of waters much less risky and uncertain 
than formerly. The Marconi Company i is to be congratu- 
lated heartily upon its success in negotiating this contract ; 
but in looking at matters broadly it must always be re- 
membered that the avowed object of the British Imperial 


scheme 18 strategic. 
poe 


SINCE the official announcement was made that the 
Marconi Company is to instal wireless stations in England, 
Cyprus or Egypt, Aden, Bangalore, South Africa and 
Singapore, to be worked by the British Government, Eastern 
and Eastern Extension Telegraph stocks have fallen 74 points 
per £100. When Mr. Marconi succeeded in sending radio- 
telegraphic signals across the Atlantic, it may be remem- 
bered that we warned holders of cable stocks not to sacrifice 
their interests, and our advice was fully justified by the fact 
that the stock of the Eastern Company, which had fallen 
to about 112, rose to about 140. We would repeat to-day the 
counsel we then gave. There is no evidence that cable 
traffics will be at all affected by wireless competition, for 
which there can be no better opening than between England 
and America, where only one transmission is required. Yet 
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the traffics of the Atlantic Cable Companies show marked 
increases rather than any falling-off. АП experience goes 
to show, as Sir Jony WoLre Barry has always main- 
tained, that radiotelegraphy will work in harmony with 
cable telegraphy as above stated. We would cite now, аз 
we did on a previous occasion, the high quotation of gas 
stocks as contrasted with the price to which they fell when 
electric lighting was introduced. We entertain no doubt 
whatever that time will prove that there is ample room for all 
systems of telegraphy, each in its own particular sphere. So 
far as expert human judgment can assume, submarine tele- 
graph stock was never a safer purchase than it is to-day. That 
Marconi stock is improved in value by the action of the 
Empire Governments does not affect this view in the 
slightest degree. 


Tariffs. 
ALTHOUGH many people consider that undue prominence 
is being given by the Institution of Electrical Engineers to 
the subject of tariffs, Mr. S. Z. ре FERRANTI's remarks at | 
the meeting last week showed that the attention recently | 
devoted to this subject is part of the new policy of the 
Institution. А further development on the same lines is 
the holding of the first “ informal " meeting next week to 
discuss the causes preventing the more general use of elec- | 
tricity for domestic purposes, the discussion to be opened 
by the President. In order that members may know to 
some extent what points will be touched upon, so that the 
various aspects of the question may be fullv considered 
beforehand, we would here draw attention to the particulars 
given elsewhere їп our Notes. Whatever тау be 
thought about the need for a third evening this session 
for a discussion on tariffs, considerable interest Ts "evidently 
taken (and we think rightly) in this subject, and a large 
audience was present last week when Mr. W. W. LACKIE 
read his Paper. There was no lack of speakers. Оп this 


+ 


occasion less was heard of the relative merits of the various 
systems, and attention was more or less concentrated on the 
system adopted with some success by Mr. LACKIE at 
Glasgow. The details of this system were not made quite 
clear by the author, so that speakers were at some dis- 
advantage in discussing such important points as the 
arrangement for ascertaining the maximum lighting demand 
of individual consumers, whereby the number of units 
charged at the higher rate is determined. 


Ав regards the unprofitable short-hour consumers, one 
speaker opportunely drew attention to the importance of 
not unduly depreciating the value of these consumers to the 
undertaking, since the steady decrease in the cost of sup- 
plv should eventually render such consumers undoubtedly 
profitable ones. Mr. ARTHUR WRIGHT also urged the 
importance of not raising the price to these consumers, 
provided that the revenue obtained exceeded the cost of 
supplving them by means of modern plant. Much has been 
heard recently of diversity factors, and it is interesting to 
remember that it is largely owing to short-hour consumers 
that a diversity factor greater than unity is obtained. In 
allocating capital charges, therefore, care must be taken 


- 


that undue advantages are not given to long-hour consumers. 
In this connection an interesting article by Mr. В. Norsa 
appears in our present issue. 

In the table of the working results for Glasgow which 
accompanied Mr. ГлсктЕ’з Paper, an annual loss of £1,371 
is shown on the supply to churches, and of £4,435 on the 
supply to theatres, halls and schools, the capital allocated 
to these two services being more than £177,000. Mr. 
W. M. Мокркү, who has always been somewhat of a sceptic 
on maximum demand matters, asked whether this loss and 
this capital took account of the diversity factor—of the 
fact that the maximum loads due to such services are not 
necessarily additions to the peak load, but are more or less 
merely a transference of load, being balanced by the lamps 
switched off at home by people who go to church or to the 
theatre. Мг. LackIE, in his reply, admitted the soundness 
of this criticism, and Mr. W. A. CHAMEN—Mr. LackiE's 
predecessor at Glasgow—pointed out that each column in 
the Table stood by itself, an assumption which has only 
one merit—that it enables a Table of some sort to be con- 
structed. Although schools are in many cases a rather 
unprofitable load, we consider that churches and theatres 
are bv no means such undesirable consumers as might be 
gathered #8 Mr. LÁckre's analysis, since the capital outlay 


| incurred on account of such loads is frequently confined to 


the service cables and meters. 
a 

Mr. W. E. BURNAND, as оп a previous occasion, was 
unable to hold the attention of the meeting, but we think 
that his remarks, partly communicated, of which an abstract 
is given in the present issue, deserve carefulv study. The 
maximum demand principle, although theoretically logical, 
has undoubtedly been incorrectly put into practice in the 
maximum demand indicator, which ignores altogether the 
time at which the maximum load occurs, and also other 
factors. As Mr. BuRN4ND shows, it is only for a very few 
hours per year that the ageregate maximum demand of 
all consumers approaches the total plant capacity of a 
station, so that the attempt to restrict each consumer's 
peak at all times may be of doubtful advantage, owing to the 
fact that the units used on such peaks will generally only 
incur " running costs." Мг. Burnanp’s proposal is that 
visible or audible indication sheuld be given to consumers 
when the maximum load on the plant approaches 85 per 
cent. of the station capacity, so that they will have the 
opportunity of reducing their load at such times, when an 
additional charge of from 3d. to 54. per unit will auto- 
matically come into operation. The normal charge for 
energy would be, say, from 0-54. to 1d. per unit, with a 
fixed service, the charge per quarter depending on the size of 
meter required. The scheme is undoubtedly interesting, 
but we fear that the methods proposed for putting it into 
practice present considerable difficulties, and that the 
scheme itself has some serious objections. 
West Ham and the Labour Question. 

OUR readers will remember that quite recently the West 
Ham Corporation asked for tenders for electrical plant, and 


а 
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although the usual strike clause was allowed in the con- 
ditions of contract, the lock-out clause was struck out. 
The sequel has just been made known, and it is with some 
satisfaction that we are able to state that no tenders have 
been received under these conditions. It is unfortunate 
that ideas in regard to the labour question should be 
allowed to interfere with perfectly logical provisions in con- 
tracts; and we hope that it will be a lesson to the West 
Ham Council, who now have to reconsider matters, and 
that they will be brought to look upon such questions in 
a rational light, 


eg ce 


Motor Cabs in Berlin.—According to the “ Elektrotech- 
nische Zeitschrift " there are at the present time about 7,000 
cabs in Berlin, of which about 2,000 or 284 per cent. are mecha- 
nically driven. Of these about 14 per cent. are operated 
electrically. Some statistics relating to the increase in vehicles 


Bo worked are given in the following table :— 
Total Number of Electrically Worked 


Motor Vehicles. Vehicles. 
1905 _.................. BI е УКН 3 
1906 Mm DBO) ан арнат 29 
TOUT ооо OU. о асы 134 
1908 „гагы UTI скы лыы: 298 
1909 .................. ЪЗӘЗ е 286 
ТОО оар О 120g ce eri 248 
1911 _.................. КО: эша const 274 


New Process for Coating Iron and Steel with Lead. 
Hitherto the coating of iron and steel surfaces with lead has 
been almost exclusively confined to the production of terne- 
plate, as t he thickness of lead which can be so applied 1з confined 
within nar row limits. The process at present in use consists of 
dipping the sheets into molten lead, in some cases a small per- 
centage of tin being added. Mr. S. Cowper-Coles has, however, 
now develop2d a new and cheap process by which the weight of 
lead deposited can be varied from a fraction of an ounce to 
any weight up to several pounds per superficial foot. This 
development opens up a large field of applications enabling lead 
coatings to be applied to a variety of purposes, such as the lining 
of iron pipes inside and outside, or inside only, for the con- 
veyance of corrosive liquors, or the lining of pumps and chemical 
vessels. We understand that the process can also be applied to 
the coating of earthenware and wood and to the protection 


of ornamental ironwork. ' 


Continuous Attendance in Telephone Exchanges.— Тһе 
following official intimation with regard to this subject has 


appeared in our daily contemporaries :— 

Some misapprenhension appears to exist with regard to the Postmaster- 
General's recent answer to а Parliamentary question as to the hours of 
attendance at telephone exchanges established by the National Telephone 
Co. and the Post Office. It was the Company's practice to refuse to open 
small exchanges in country districts unless the number of minimum sub- 
scriptions at £6 for measured service or £8 for residence unlimited service 
was sufficient to cover the cost of attendance at night as well as during 
the day, or unless subscribers would pay higher rates. The Post Office 
has opened many small exchanges in recent years in districts not served 
by the Company for small groups of two or more subscribers at the mini- 
mum measured service rate of £5 а year. In а comparatively few cases 
the only premises available were not occupied at night, but when night 
attendance was available small disturbance fees for the occasional night 
calls have been charged to prevent an increase in the loss incurred in 
providing day service. Subscribers as a rule prefer this arrangement to 
a fixed addition to the ordinary subscription, but the Postmaster-General 
would not object to substitute arrangements for night service on the basis 
adopted by the National Telephone Co. At all new exchanges the con- 
ditions offered to subscribers will include continuous service. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Latskia—Palura .................. May 26, 1910 ... — 
Bissao— Bolama ..,..,............... Jan. 29, 1912 ... | — 
Midway—Guam ............... me Feb. 9,1912 ... Маг. 10, 1912 


Cadiz—Tangier .................... Fev. 27, 1912 ... — 


Alhucemas — Penon dela Gomora Feb. 28, 1912  .. 
Feb. 28,1912 ... — 


Ceuta—Estepone .................. 

Melilla —Chafarinas ............... Feb. 28, 1912 ... xx 
Cadiz—Teneritfe..................... Feb. 29, 1912  ... -- 
Jeddah—Suakim ..... ..... ее Маг. 4,1912 ... — 


Sitia- Rhodes .................... Mar. 5,1912 ... — 


Electricity Consumption in the United States.—According 
to the “ Electrical Review & Western Electrician," in New York 
City nearly 50,000 new consumers are connected per annum ; 
in Chicago 25,000 and in Philadelphia, 15,000. 

Gas in Railway Carriages.—In his report to the Board of 
Trade on the collision which occurred on January 29th between 
two passenger trains near Saltley, on the Midland Railway, 
Major Pringle remarks that the collision confirms the recently 
expressed opinion regarding the liability of gas-lighted rolling 
stock to take fire as the result of an accident. Fortunately, 
on this occasion, there was no loss of life, and the fire was 
quickly extinguished. But the circumstances clearly point to 
the desirability of either abandoning the use of gas for lighting 
purposes or of making such structural alterations and additions 
which will lessen the liability of fire arising therefrom. Major 
Pringle has been informed by the company's carriage and waggon 
superintendent that action is being taken to re-design and 
strengthen the gas cylinders, &c., which it is hoped will have 
the desired effect. We would suggest that the substitution of 
electrical methods, and thereby the total elimination of such 
risks, would be preferable to the strengthening of a system 
which must entail risk. 

Anglo-French Telephones.—An agreement with regard to. 
this question, which was recently signed by Sir F. Bertie and 
M. Poincaré, has been 1ssued by the Foreign Office. It takes. 
the place of that signed in 1902. It is now agreed that the wires. 
shall be protected, as far as possible, against disturbing in- 
fluences, and especially against those which might result from 
the proximity of circuits carrying electrical power currents. 
Each Administration shall carry out at its own cost the erection. 
and maintenance of the telephone lines on its own territory. 
Telephonie communications can originate at, or be destined to, 


public call offices and subscribers’ offices. The circuits specially: 


allocated to the telephone service shall be exclusively reserved 
for that service, unless a contrary course shall be agreed upon 


by the respective Administrations. The unit adopted both for 


the collection of charges and for the duration of communica- 
tions is a conversation of three minutes. The charges vary 
from 2 fr. 50 c. in the counties around London up to 7 fr. 50 c. 


for Scotland and Ireland. 


The Production of Undamped Electrical Oscillations.— . 
According to “ Nature” Mr. Е. Г. Chaffee, of Harvard, Ваз. 


devised а system which produces undamped electrical oscilla- 
tions of extremely high frequency with greater regularity than 
any of the svstems at present in use in wireless telegraphy or 
telephony. In principle the method stands intermediate 
between those of Poulsen and Wien. A continous-current gene- 


rator giving 530 volts is connected through variable resistances . 


and inductances, and through the primary coil of a closely 


coupled oscillation transformer to the oscillation gap. This. 


consists of two parallel plates of 1 or 2 sq. cm. area, 0:07 mm. 


apart, the anode being of copper or silver and the cathode of- 


aluminium. Во anode and cathode are water, or air, cooled, 
and are surrounded by moist hydrogen at atmospheric pressure. 
The primary of the transformer and the spark gap are shunted 
by an air condenser, and another is placed in series with the 


secondary of the transformer. Both admit of variation to. 


secure syntony. А thorough examination of the secondary 


oscillations has been made by means of the Braun tube. 


oscillograph. 


The Coal Strike.—PosrrioN oF THE CoaL Owxrns.—At. 


the meeting on Monday of the County of London Electric 
Supply Co., Mr. Joseph Shaw, K.C., one of the directors, 
made the following interesting statement in regard to the strike: 

I am sorry the present position has arisen in connection with the coal 
industry, because it is а very difficult position, and one in which I have 
always felt that the less I, and those who are really in the thick of it, say 
the better. I must point out to you, as I pointed out to my own share- 


holders of the Powell Duffryn Co., that this movement is a gigantic 


conspiracy against the welfare of the State. The people who are en- 
gineering this movement are a group of Syndicalists, who are practically 
Anarchists. It is not pure Socialism. It is not the ordinary kind of 
Socialism which vou hear talked about in the House of Commons, but 
a propaganda. That is the bedrock of the whole movement, and you 
cannot blink it. We in South Wales have been rather dropped upon by 
the newspapers; they say we are obdurate and want to stick to our guns. . 
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Now, when you make an agreement with men which has not only been 
ballotted for and agreed to by them, but signed by the leaders of these 
men, the members on their side of the Conciliation Board—not only that, 
but has been backed up and authorised by the Miners’ Federation of 
Great Britain— when an agreement solemnly entered into like that has 
to be torn up at the bidding of a few malcontents who have got hold of 
the machinery of Trades Unionism, I say that everything in this country, 
all our arrangements for business here, will be at the mercy of these Syndi- 
calists. We in South Wales are standing up. not only for our agreement, 
which is essential, for the whole well-being of South Wales depends on it, 
but also the well-being of practically all manufacturers and all the big 
business people in this country. I will not trouble you by going into 
what the minimum wage is, or point out that economically it is unsound 
and would ruin a great many of our colleagues in South Wales who at 
present are not making profits. It is true that the Powell Duffryn, the 
Ferndale Collieries and a few others are making profits, but a great many 
are not, and we, my co-signees and I for one. shall not sacritice them. 
We are bound to stick to them. I saw the other day that the minimum 
wage question was brought before the French Government, and they 
threw it back to the men who introduced it as unsound economically, 
and they would have nothing to do with it. I wish our Government had 
done the same thing. It has even been said that the strike has been a 
grand thing for the coal owners, who have been rea ping enormous profits 
out of their customers, As far as South Wales goes that is absolutely 
untrue. All contracts were made last November, and my Company I do 
not think. has sold a ton of large coal since January Ist except under such 
contracts. We have not received six pence out of this exc tement, and, 
what is more, пог has hardly anybody else in South Wales. АП I ask 
you to do is to have patience, becnuse we are bound to sce this thing 
through. We cannot give way to these syndicalists, because if we give 
way to-day what guarantee will you have that they will not come out 
again to-morrow ? I believe myself that if we got beaten by any pressure 
brought to bear upon us in this coal matter the railway workers would 
be out in May. In fact, I know they are moving in that direction at the 
present time. So you see it is really vital to the interests of this country 
that we should stand firm in the position we have taken up. Let me say 
that we have no trouble in the coalfield. The people are contented, so 
far as I can make out, in the Rhondda Valley, where we have some 6,000 
men employed. I have heard, not through our own people, but through 
the Inspector of Police, that these people had never mentioned the words 
" minimum wage." They are quite content to go on under their agree- 
ment. The agreement represents the finest profit-sharing scheme any 
body of men can have. Out of every shilling advance the owners obtain 
in the price of coal the men get between 7d. and 8d. The increased cost 
to us owing to slacker work, cost of material, &c., is 2d., and we only get 
the benefit, such as it is, of the balance. I should like to know if anyone 
could devise a finer profit-sharing scheme for the men, because, bear in 
mind, they take no risks in the management. 


Lonpon.—The London County Council have been running 
a curtailed service of trams during the past few days and 
permission has also been given for any number of extra 
passengers beyond those that can be seated, not exceeding 15, 
to travel inside cars. | 

On the “ Underground " nearly 300 trains have been with- 
drawn, fewer lifts are running and there has been a general 
curtailment of the use of artificial light. 

The motor omnibuses are now authorised to carry five more 
than their legal number of passengers. 

At the request of the London electricity supply companies a 
conference took place at the Board of Trade on Monday after- 
noon between the officials of that department and the com- 
panies. One of the points the companies wished to be en- 
lightened upon was whether the Government would guarantee 
them support and protection in getting coal supplies into 
London from abroad in the event of their stocks giving out 
before the strike ended. They could not do that themselves 
because of the Transport Workers’ Federation. Other ques- 
tions affecting the strike were discussed, but they did not ask 
the Board of Trade in any way to assist them in framing 
regulations for restricting tlie use of current. 


NOTTINGHAM.—lt is stated that while the Electricity Depart- 
ment have adequate supplies of coal to last them for about а 
month under ordinary conditions, any unusual demand would 
modify this state of things. It may therefore become neces- 
sary to consider a curtailment of the tramway service. А 
supply will be given to factories as long as possible. 

"NHEFFIELD.—About 3,000 tons of coal having been secured, 
the Electricity Department have rescinded the notice limiting 
the use of electric power to the night-time. А full supply will 
now be available for another month. 


Воггох.—И is stated that if the strike continues the supply 


to factories will be curtailed, though the tram service will be 
kept running as usual. 
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BLACKBURN.—The tram service has been cut down by 50 
per cent. and the street lighting has also been reduced. 


Bricuton.—It is stated that sufficient fuel is available to 
give a full supply for eight weeks. 

STOCKPORT.—It is feared that the electricity supply will 
shortly have to be cut off owing to lack of fuel. 

PextH.—The coal supply at the electricity works has been 
augmented by 200 tons from Dundee, costing more than double 
the usual prices. | 

DuMBaRTON.—The coal available is sufficent to give a full 
supply for three weeks. 


DvpLEY.— The Corporation has issued a notice asking that 
every precaution should be taken to effect economies in the 
use of electricity, as the quantity of coal 1s limited. 


YORKSHIRE ELEcrTRIC Power Co.—This Company have an 
agreement with some of their consumers whereby the price 
charged for energy depends to some extent on the price of coal, 
though considerable variation without any alteration in the 
charge per unit 1s allowed. Те Company have now asked 
those consumers who so far have not been affected by this clause, 
whether they are prepared to consent to its introduction into 
their agreement so that they may share in the extra security 
of a continuance of supply for which provisions have been 
made. The consumers referred to are not agreeing to the 
proposition of the Company, as they do not think the Company 
have any right to differentiate between consumers, but that they 
should, as long as they have coal to keep the generating stations 
going, supply all consumers alike. | 


NEWCASTLE ELECTRIC SuppLy Co.—This Company state 
that the curtailment of the electric trains on the Tynemouth 
line is in no way due to а shortage of power. They have large 
stocks of coal on hand and there is no reason to anticipate for 
some time the cutting down of the supply. 


ASHTON-UNDER-LYNE.— The Electricity Department have 
only sufficient fuel to give a full supply for three weeks. By 
reducing the tramway service it will be possible to supply 
energy for lighting for six weeks. 


SIEMENS BroTHERS Dynamo Works announce that they 
are suffering delays in the receipt of raw materials at their 
Stafford Works. They therefore regret that they are obliged 
to give notice that any promise or guarantee they have given 
for completion of orders in hand, and any given or to be given 
in connection with new inquiries, must be subject to delays 
caused by this strike, and that they can take no liability what- 
ever in respect of any loss, damage or injury caused thereby. 


A RESULT OF THE STRIKE.—According to “The West- 
minster балее” :— 

One consequence of the coal strike may well be a large extension of the 
use of electrical power. Many industries now depend almost entirely 
upon electricity for their motive power, while in such areas as Northum- 
berland and Durham, where huge central power stations have been esta- 
blished, a great number of the works draw their power from one central 
source. Most of the electrical companies seem to have made adequate 
provision against the coal strike. In London the stocks of coal are said 
to be suflicient to last for something like three months. With such 
facilities of storage as the companies possess, if they prove on this occasion 
their ability to keep up their supply of power the more wasteful provision 
of steam by individual units тау receive a heavy blow. That would 
promise us а new era of brightness in our industrial towns, for there 18 no 
reason why electricity should not be generated at the coal fields them- 
selves and distributed over the country, doing away with the pall of 
smoke which is too often the sign of prosperous manufacture. 


Розтат, DELAYs.—O wing to the increasingly restricted service 
of some of the main line trains on the principal railway routes, 
the Postal Authorities intimate that delays may occur in the 
delivery of newspapers and publications despatched from 
London to places in the north of England, Scotland and Ireland. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Dr. Н. W. Malcolm continues his series of articles on “‘ The Theory 
of the Submarine Telegraph Cable.” 


Mr. C. C. Hawkins contributes an article entitled '* Alternating- 
current Vector Diagrams." 


"D 
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We illustrate and give a brief description of the new continuously 
* loaded ” telephone cable laid across the Channel on behalf of the 
French Administration of Posts and Telegraphs. 

Particulars of stations to be constructed in accordance with the 
imperial wireless telegraph scheme have been announced by the 
Marconi Co. 

We conclude our abstract of Mr. Lackie's Paper, read last week 
before the Institution of Electrical Engineers, and we also give an 
account of the discussion that took place. 

An informal discussion is to take place at the Institution next 
week, and Mr. 5. Z. de Ferranti will open the discussion. 

We describe the electric supply scheme and electric tramways 
which have recently been carried out at Bahia Blanca, in the Argen- 
tine Republic, by the British Westinghouse Co. 

We describe some new X-ray apparatus designed by Mr. Dubilier. 

At the dinner of the Associated Chambers of Commerce on Wednes- 
day the Postmaster-General foreshadowed considerable extension of 
the telephone service and also referred to a possible extension of the 
Anglo-Continental service, so as to include Holland and Germany. 


Companies! Meetings and Reports.—At the meeting last week of 
the British Electric Transformer Co., the chairman, Mr. J. F. Albright, 
had an excellent record to relate of last year's operations, and 
incidentally referred to the increasing demand for “ Tricity " cooking 
appliances. 

The meetings of the following companies are also reported : W. T. 
Henley's Telegraph Works Co., Charing Cross, West End & City Elec- 
tricity Supply Co., County of London Electric Supply Co.. Bourne- 
mouth & Poole Electricity Supply Co., North Metropolitan Electrical 
Power Distribution Co., Melton Mowbray Electric Light Co., Northal- 
lerton Electric Light & Power Co., Toronto Railway Co. 

The following directors’ reports are abstracted: Direct Spanish 
Telegraph Co., Brompton & Kensington Electricity Supply Co., 
Metropolitan Electric Supply Co., South London Electric Supply 
Corpn., Newéastle-upon-Tyne Electrie Supply Co., County of Dur- 
ham Electrical Power Distribution Co., Gateshead & District Tram- 
ways Co., Greenock & Port Glasgow Tramways, Llandudno & Colwyn 
Bay Electric Railway, W. T. Glover & Co., Ransomes, Sims & 
Jefferies, and Vickers Limited. | 


OBITUARY. 


Jom DixoN GıBBES.—We regret ay announce the death of one 
of the leading pioneers of the early days of the electrical industry. 


John Dixon Gibbes (or Gibbs) died in London on March 6th after a 
short illness. He will be remembered by the older members of the 
industry as a partner with M. Lucien Gaulard in registering the 
National Company for the Distribution of Electricity by Secondary 


Generators, Ltd., established in Warwick-street, Regent-street, 
London, in 1883. Of this company Mr. W. D'Oyly was chairman, 
and the late Mr. J. E. Pickering was secretary. To this day the 
lengthy legal proceedings in the High Court, taken with the object 
of securing for the “ G. & G. " Company (as it was called) a monopoly 
in house-to-house lighting by secondary generators will be fresh in 
the memory of many. Mr. Gibbes (as he later spelt his name) had 
been successful in numerous commercial ventures їп Russia and 
other parts of the Continent, and became joint patentee with M. 
Lucien Сашага of the secondary generator, as it was then called, 
It is interesting to look back оп the work done by these pioneers 
between the years 1882 and 1886. and to compare the secondary 
generator of those days with the transformerof to-day. 

In the Exhibition held in Paris in 1881, Lucien Gaulard exhibited his 
thermo-clectric battery and an induction coil for transforming electrical 
energy. These exhibits attracted much attention. There he met Gibbs, 
who became so interested that he allied himself with Gaulard, and they 
eventually patented the Gaulard & Gibbs system of electric lighting by 
both are and incandescent methods. Operations were started in Paris, 
but it was in England shortly after that the inventors first publicly 
showed their system in 1883, at an exhibition at the Royal Aquarium, 
then a popular resort at West minster. In 1884 they exhibited their 
system at the International Electrical Exhibition at Turin, and were 
awarded the first international grand prize and gold medal for their 
exhibit. About this time they erected an installation to light five 
stations on the Metropolitan Railway in London. The generating 
station was at the Edgware-road Station. “ Secondary generators "' 
were placed in the stations to be lighted, and were connected in series, the 
primary circuit being about 15 miles long. In 1885 they exhibited at the 
International Inventions Exhibition at Earl’s Court, London, where 
their transformers were used to light some of the courts and other 
portions of the exhibition. Here they were awarded a gold medal for 
successful working out of a system ‘of “distribution of electricity by 
induced currents.” About this time the Grosvenor Gallery installation 
was established to supply electricity to portions of Regent-street, Oxford- 


street and Bond.street, and the plant was built and the installation on 
the Gaulard & Gibbs system completed and operated for some time. 
Shortly after this the American patents were taken up by Mr. George 
Westinghouse, who improved upon them and later formed the Westing- 
house Electric Company, which has done so much to die the alter- 
nating- current svstem. 

The transformers of Gaulard & Gibbs consisted in their adv davs of 
a primary wire surrounded by secondary wires, the whole being made in 
the form of a single cable, and wound round a finely divided iron core. 
This was subsequently abandoned for a form in which the primary and 
secondary coils were each made of thin annular dises of copper, with a 
radial slit at one point, these being separated by shellaced paper, and 
connected together by lugs, the primary and secondary coils thus being 
thoroughly interlaced. The next step was to place two of these trans- 
formers together, uniting their cores, во as to form а closed magnetic 
circuit. At the same time they experimented with parallel connections, 
which were eventually adopted. Although the transformers of Gaulard 
& Gibbs were crude, these Inventors were the first to erect a commercial 
plant for the distribution of electricity by means of transformers. ‘These 
two pioneers had so much faith in their work and confidence that the 
transformation of alternating current would develop into à commercial 
importance quite unseen by others, that they risked their all in its 
development. Lucien Gaulard died in Paris in 1888, aged only 38, and 
а statue was erected to his memory, on the initiative, we believe, of the 


renowned Volta. 


PERSONAL NOTES. 


Mr. J. H. Thomas, late of the A. E.G. Electric Co., has left Berlin 
for the Far East to take up a position there. 

On the occasion of the laying of the foundation stone of the new 
County Hall the King conferred the honour of Knighthood on Mr. 
Maurice Fitzmaurice, C.M.G., chief engineer of the London County 
Council. Sir Maurice has held his present position since 1901 and has 
been associated in London with constructional work in connection 
with the Rotherhithe Tunnel, the new Vauxhall Bridge, Kingsway, 
the tramway subway, and the electric tramway service. He was also 
engaged on the construction of the Forth Bridge, the Blackwall 
Tunnel and the Nile reservoir dam at Assuan, for which he received 
the Order of the Medjidieh. In 1902 he was created C.M.G. 


"APPOINTMENTS VACANT AND FILLED. 


Messrs. Harland & Wolff, Belfast, advertise for a draughtsman 
with electrical and mechanical training. 

A wireless telegraph operator is required for the Government 
station in the Fiji Islands. Salary £200 per annum, rising by annual 
increments of £15 to £260 per annum. Applications to Messrs. 
Preece, Cardew & Snell, 8, Queen Anne's Gate, Westminster, S.W. 
See advertisement. 4 


A Berlin firm advertise for a sound engineer, to act as assistant 
to manager of power station and power supply department. 


A leading firm of turbine machinery makers advertise for a young 
engineer for the erection department. 

Newport (Mon.) Corporation require a borough electrical engineer 

to take charge, under the supervision of the general manager, of the 
electricity and tramway undertakings. Salary £400. Applications 
to the Town Clerk by 10 a.m. March 18. 
"; A full time assistant is wanted in the electro-chemistry depart- 
ment of the Northampton Polytechnic Institute, St. John-street, 
London, E.C. Salary £120 per annum. Particulars of duties with 
forms of application (which must be returned not later than March 19) 
may be obtained from the principal, Dr. В. Mullineux Walmsley. 


К Ап Anglo-Foreign Telephone Co. advertise for a chief assistant 
engineer. 


eee 


а. 

Dr. Н. Brereton Baker, М.А., D.Sc., F.R.S., has been appointed 
professor of chemistry in the Imperial College of Science and Tech- 
nology, in succession to Sir Edward Thorpe,who will resign at the end 
of the present session. 

Mr. W. C. Knowles, of Cleckheaton, has been appointed engineer 
and manager of the refuse destructor and electricity works of Elland 
Council, at £150 per annum. 

Mr. С. А. Baxter has been appointed traffic superintendent of the 
Darlington light railway department, at £130, rising by £10 per 


annum to £160. 
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iron heaters, &c.) ; the failure of electricity-using apparatus; the want 
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INSTITUTIONS AND SOCIETIES. 


Royal Society.—Among the Papers read at the meeting of this 
Society yesterday afternoon was one on ** The Electrical Conductivity 
of Bacteria, and the Rate of Inhibition of Bacteria by Electric 
Currents," by Prof. W. M. Thornton. 


“ The Times " announces that the president of the Royal Society 
(Sir А. Geikie) has applied on the Society's behalf to the City 
Corporation for the use of the Guildhall on the evening of Tuesday 
July 16. for a dinner to commemorate the 250th anniversary of the 
foundation of the Society by King Charles II. 

Institution of Electrical Engineers.— With reference to the discus- 
sion at the meeting next week on “ The Causes Preventing the More 
General Use of Electricity for Domestic Purposes," we have received 
from the secretary of the Institution some notes on the points which 
it is hoped will be covered. The publication of these will give mem- 
bers an opportunity of thinking the matter over before speaking at 
the meeting. To begin with, it is generally admitted that every- 
thing for which coal. gas, or oil is now used in а house can be done by 
electricity. It is also known that great advantage results from the 
use of electricity in preference to these other heat-producing means. 
It is. therefore, a matter of great importance to know why it i8 that 
electricity is not more largely used for domestic purposes. It is the 
object of the proposed discussion to find out and to bring about a 
clear understanding of all the causes and reasons which militate 
against the general adoption of electricity. We shall then be in a 
position to discuss remedies and to take concerted action in the 
interest of electricity and to the great benefit of the public. Some 
suggested causes for the present state of things are: The price of 
current; the cost of electricit y-using apparatus (radiators, cookers, 


of knowledge of what electricity can do economically and well; the 
great facilities given by the suppliers of gas in the way of hiring appa- 
ratus on very low terms to induce consumption ; cheap coal, cheap 
gas. cheap oil; natural objection to change ; installation of houses ; 
cost of service from street where more power required ; the unsatis- 
factory tenure of electrical undertakings, which renders the raising of 
capital for giving a cheap supply so difficult ; and the want of good- 
enough business methods in pushing sales; want of educational 
work; want of advertising. As regards the uses of electricity other 
than lighting the following may be dealt with: Cooking, water 
heating, heating rooms, irons, vacuum cleaners, lifts and small 
power uses (e.g.. boot-cleaning, knife-cleaning, as well as refrigera- 
ting and pumping). 

New York Alumni Association of the City and Guilds (Engineering) 
College.—Old students of the Central Technical College. as it used to 
be called. will be interested in the following menu of the recent in- 
augural dinner of the above Association at New York :— 

Chemie Cocktail. 


Dalby Slide Valves. 


Strained Okra a Unwin. 


Olives. 
Cellery, Planté variety. 
Radishes, roots extracted à la Klugh. 
Alumni almonds. 


Sea Water Bass, Armstrong Sauce. 


Interp»le Говег. 
Brut Special 


Westmoreland Saddle of Mutton. Moody. 
To-Mather Ketchup. 
Best. Welsh Peas. 
Boast Potatoes. 


Broiled Sowerbutts Squab. 


Romaine Salad. 
Vector Dressing à la Henrici. 


High tension cheese with Ayrton crackers. 


Ice Cream à la Hottstuff. 


Cigars Flor d'Ashcroft Cafe ап Lea. Gillet Safety Cigarettes 


Menus Not Printed by Lamley & Co., South Kensington. 
Smoking Dope by Pope. Wines by Lines. 
Proposed Optical Convention.—' The proposal to ho'd an Optical 
Convention in June of the present year, which has been the subject 
of much committee work during six months past. has now taken 
definite shape. The organising committee have obtained subserip- 
tions of something over £1,000 to a guarantee fund, which will secure 


the production of an illustrated catalogue and a volume of scientific 
Papers upon an adequate scale. The committee also has the support. 
of the Board of Education, which has undertaken to find space for 
the proposed exhibition of optical and allied instruments in the 
buildings of the Science Museum at South Kensington. The pro- 
moters have secured the active support of a large number of distin- 
guished men of science, the President of the Royal Society being at 
the head of the list. The programme includes an attempt to secure 
the co-operation of the scientific users of optical instruments with the 
manufacuturers in the improvement of design and construction, and. 
it is hoped that the Convention may mark a turning point in the 
history of what was at one time pre-eminently a British manufacture. 
Prof. S. P. Thompson is president of the Convention and Dr. R. 
Mullineux Walmsley is chairman of the Executive Committee. 


ARRANGEMENTS FOR THE WEEK. 


PRIDAY, March 15th (to-day). 


INSTITUTION OF MECHANICAL ENGINEERS. 
8 p.m. Meeting atStorey’sGate. Paperon“ The Diesel Oil Engine 
and its Industrial Importance, particularly for Great Britain,” 
by Dr. R. Diesel. | 


STUDENTS’ SECTION OF THE INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. Meeting at Great George-street. Paper on “ The Heat 
Value of Fuels,” by Mr. A. E. Gladwyn. | 


GLASGOW STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 


ENGINEERS. 

8 p.m. Annual General Meeting at the Technical College, Glasgow. 
Paper on * Switchgear Control Apparatus for Alternating-cur- 
rent Circuits," Бу Mr. А. Rushton. 

RovAL INSTITUTION. | ] 

9 p.m. Meeting at Albemarle-street. Discourse on “ The Origin 

of Radium," by Mr. Е. Soddy, F.R.S. 
SATURDAY, March 16th. 
Rovar INSTITUTION. | 

3 p.m. Meeting at Albemarle-street. Lecture on _“ Molecular 
Physics," by Sir J. J. Thomson, F.R.S. Lecture IV. 

MONDAY, March 18th. | 
NEWCASTLE STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

7:30 p.m. Meeting at Armstrong College, Newcastle-on-Tyne. 
Paper on “ High-Speed Radio-Telegraphy," by Mr. B. А. 
Robinson. | 

TUESDAY, March 19th. 
ILLUMINATING ENGINEERING SOCIETY. | 

8 p.m. Meeting at the Royal Society of Arts, John-street, Adelphi. 
Papers on “ Lighting of Printing Works and Oflices," Бу Mr. 
Е. W. Goodenough and by Mr. Justus Eck. 

THURSDAY, March 21st. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Meeting at Victoria Embankment. Discussion on " The 
Causes preventing the More General Use of Electricity for 
Domestie Purposes," to be opened by the President, Mr. S. Z. de 
Ferranti. 

FRIDAY, March 22nd. 
| PHYSICAL SOCIETY. 

ó p.m. Meeting at the Imperial College, Imperial Institute-road, 
South Kensington. Agenda: “ A 2,000 Frequency Alternator, 
bv Mr. W. Duddell, F.R.S.: “А New Method of Comparing 
Capacities,” by Mr. A. Campbell; and '' On the Coefficients of 
Cubical Expansion of Fused Silica and Mercury," by Mr. H. 
Donaldson. 

SATURDAY, March 23rd. 
| ROYAL INSTITUTION. 

3 p.m. Meeting at Albemarle-street. Lecture on “ Molecular 

Physics," by Sir J. J. Thomson, F.R.S. Lecture ү. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. Leaf. 
The following orders have been issued for the current week :— 
Monday, March 18th, * A" Company.—Technical work and military 
telephones, 7 to 10 p.m. M 
Tuesday, March 19th. “В” Company.— Technical work and military 
telephones, 7 to 10 p.m. Reeruit instruction, 7 to 9 p.m. M 
Thursday, March 21st, “С” Company.—Technical work and military 
telephones, 7 to 10 p.m. M 
Friday, March 22nd, “ D" Company.—Technizal. work and military 
telephones, 7 to 10 p.m. Recruit instruction, 7 to 9 pm. | 
Saturday, March 23rd.— Mobilisation week-end run at Fort Coalhouse 
for "D" Company. Parade at Fenchurch-street Station (L.T.& 
Southend Railway), at 3:10 p.m. Dress : Service dress, putties, great- 
coat, belts and haversacks. No arms will be taken. 
Annual course of musketry. The shoot arranged for this date is cancelled. 
Suerge. Те week-end run at Shere will be held on 23rd inst. for ` A 
and " B" Companies. Members wishing to attend please notifv 
headquarters early. ‘Time of trains, &c., will be notified by posteard. 
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COMMERCIAL ELECTRICAL APPARATUS FOR 
100,000-VOLT SERVICE.* 


BY S. Q. HAYES. 


Summary.--The author deals with the design of the various apparatus 
and equipment used on 100.000-volt lines. Details of transformers, 
condenser type terminals, oil circuit-breakers and lightning arresters 
are given. ————- 

The genera! trend of electrica! pressure for power transmission 
service is ever higher and higher, and while there are at present 
comparatively few plants in actual service or designed for operation 
at 100,000 volts or above, their number is increasing continuously. 
As the market for electrical power grows, nearby water powers are 
all utilised, and the distance from a market to a suitable source of 
power therefore increases. While high-voltage direct current has 
been used, to a slight extent, for power transmission, practically 
all high.voltage systems of anv importance use three-phase alternat- 
ing current, and the success of this system depends primarily on the 
following apparatus: ‘Transformers, terminals suitable for high 
tension apparatus, circuit-breakers and switching appliances, light- 
ning arresters and protective devices, station arrangements and 
transmission lines. 

Transformers.—' Transformers, like other electrical apparatus, 
develop heat during their operation, and various means have been 
adopted for dissipating this heat. Owing to the difficulty of securing 
satisfactory insulation without the use of oil for voltages of 100,000 
and above, all such transformers are made oil-immersed and are 
arranged for natural oil cooling or artificial oil cooling, d^pending on 
their size and other considerations. Natura! oil cooling takes place 
when a transformer is immerscd in oil end provided with a case 
having sufficient radiating surface to dissipate the heat brought to it 
by the oil. Transformers of ihis type have numerous ducts extending 
through the openings in the iron from one end of the coils to the 
other, and similar ducts between the laminations to permit a circula- 
tion of oil throughout the interior of the transformer. Using cases 
with plain boiler iron tanks or deep corrugations, the maximum size 
of transformers that can be made of self.cooling type is about 
1,000 k.v.a., but by adopting the tubular construction, transformers 
can be made self-cooling up to 3,500 k.v.a. or even larger. For 
still larger sizes artificial oil cooling is adopted, and the method in 
genera] use for cooling the oil is to place one or more coils of seamless 
tubing under the oil in the top of the transformer case near the walls 
of the tanks and to circulate water through these coils to remove the 
he»t from the oil and to promote the circulation of the oil. The 
limit of size for transformers is largelv a question of shipping facilities 
or the building up of the transformer at destination, transformers of 
this type having been designed in capacities up to 14,000 k.v.a. 

The question of the relative advanteges of three phase or single- 
phase transformers may be summed up by stating that three- 
phase transformers of moderate size when compared with single-phase 
units of the same total capacity have the advantage of lower costs, 
higher efficiency, smaller floor space, less weight, simpler wiring, 
reduced transport and erection charges, while the main disadvantages 
are the greater cost of spare units and repairs. Allowing & spare 
unit in each case for one or two circuits single-phase units have the 
adventage in price of transformers, while for three or more circuits 
the three-phase units have the advantage. Where the capacity, 
however, of the three-phase transformer or a bank of single-phase 
transformers is in the neighbourhood of 10,000 k.v.a., the weight 
and size of the three-phase units makes them difficult to ship, erect 
and handle, and for such capacities single-phase units are frequently 
advisable. 

The relative advantages of star and delta connection for trans- 
formers have been pretty thoroughly discussed at various times and 
seem to be reduced to these features: With delta connection, one 
set of coils on а three-phase transformer or one of a bank of three 
single-phsse transformers can be cut out of circuit, and the remaining 
two can then be connected in open delta and deliver approximately 
98 per cent. of the output of the bank with the same heating. With 
star connection the voltage on any one transformer is only 58 per 
cent. of the amount between lines, and the neutral point is available 
for earthing, inserting aeries transformers, or other purposes. The 
question of using star connections and earthing the neutral direct or 
through a resistance is & much-mooted one, and the practice of some 
engineers, particularly for extremely high voltages, favours the star 
connection with the neutral earthed through a resistance that would 
limit the current to flow through an earthed line to three or four times 
the normal full load current of the transformers connected between 
that phase and earth. Other engineers of equal note recommend 


* Abstract of a Paper read before the Congress Internazionale delle 


Applicazioni Elettriche at Turin. 


delta connection and unearthed circuits. With a directly earthed 
neutral суегу additional earth on the transformers, line. &c., develops 
immedi-telv into a short-circuit which in turn c2usessevere mechanical 
stresses on the windings of the transformers and generators as the 
probabilitv of severe and destructive ares is much greater on an 
earthed than onan unearthed system. Earthing the neutral point of 
the star connection, however, limits the voltage between any con- 
ductor and earth to 58 per cent. of the norma! voltage between 
conductors, and for extremely high voltage this is often of the 
utmost importance in limiting the insulation strain of the trans- 
formers, switching devices, protective apparatus and transmission 
line. As far as protection to the apparatus is concerned, the 
advantages of directly earthing the neutral far outweigh the 
disadvantages. As far as the line is concerned, it must be under- 
stood that on an earthed neutral svstem every earth on a line wire 
immediately results in a short.cireuit and the resulting arc will 
continue until the power on that section of the line is cut off. If 
there are only one or even two transmission lines connecting the 
generating station with the point of distribution the resulting 
shut down of the line due to an earth on one phase is of grave im- 
portance, but where there are three or more transmission lines, the 
shutting down of one line is of comparatively small importance. 
If any arrangement is made for automatically cutting out a damaged 
section of transmission line due to insulation trouble and transferring 
the load to the other lines it is feasible to operate with a solidly 
earthed neutral with little likelihood of complete shut.down due to 
its use. 

The relative advantages of core tvpe and shell tvpe transformers 
are subjects of discussion among engineers and designers, and the 
merits of the two types will not be touched on here. The use of the 
shell construction for the larger transformers described above is the 
best indication of the opinion of the designers of these particular unite 
regarding this point and & few features of this shell type may be of 
interest. Both high and low-tension windings are divided into 
many flat coils of one turn per layer, the layers being separated 
from each other by heavy insulating material, all of which is made 
into sheets, angles, channel forms, &c., so that the proper assembling 
of the insulation is a comparatively simple matter and repairs can 
be promptly and surelv effected. The turns of the high-tension coils 
are insulated with heavy sleeving, the turns near the line terminals 
being extra heavily insulated. The coils are individually insulated 
and assembled into groups with strong insulating barriers between 
them. Ventilating ducts of ample dimensions are distributed among 
the coils at frequent intervals to insure a uniform temperature 
through the interior of the transformers. The core consists of @ 
superior grade of transformer shect steel carefully annealed, and 
specially treated to prevent ageing. Suitable bushings are provided 
for high and low-tension leads, the high-tension bushings 
being of the condenser type described elsewhere. The transformers 
are mounted in boiler iron cases all the seams of which are welded. 
The case is mounted on substantial cast-iron base usually with wheelg 
and provided with cast-iron covers through which the leads are- 


The cooling coils are made of seamless brass tubing, spiral 


brought. 
They are made with- 


in form, and placed near the top of the case. 


out connections or joints throughout the portion inside the case, | 


and after forming they are tested with a hydraulic pressure of: 
250 lb. per sq. in. The temperature rise eat full load of апу: 
port of these transformers above the temperature of the entering: 
water, will not exceed 40°C., the temperature being determined by: 
thermometer and resistance methods. These transformers, when 
completed, stand an insulation test of double line voltage: between, 
high tension and low tension coils and to iron for one minute. 
Condenser Туре Terminals.—For voltages of 100.000 and above.. 
the necessary insulation of transformers, switch gear. &c., can only 
be obtsined by the use of oil in the transformers end switching devices, 
and the use of oil m large quantities such as is necessary for this class 
of apparatus practicallv necessitates strong metal tanks, usually 
of steel, to contain the oil and to resist the pressure developed by the 
ores. It is, of course, песеззогу normally to take current at 100,000 
volts or more into these tanks through а metallic cover, and this 
has led to the development of terminals suitable for this very severe 
service. It is self.evident that such terminals must have sufficient 
mechanical strength to withstand successfully any pressure developed 
in the tanks by vapour, explosion, &c., and should be of such а. 
design as not to require the cutting out of openings in the metallic 
covers of such sizes as to weaken these covers and electrically these 
terminals must have sufficient strength to ensure that any break- 
down in the high tension system will oceur elsewhere than at the 
terminals. А so-called “ condenser type” terminal has been- 
designed for this purpose. It consists of the rod or tube 
forming the conductor which is surrounded by а number of 
concentric condensers of predetermined capacity arranged: in, 
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such à manner that they are in effect connected in series so that 
the fall of static potential from the inner one, forming the line 
conductor, to the outer one, which is earthed, is such as not to 
strain the insulating material beyond its dielectric strength. Ц may 
be noted that the rod or tube is surrounded by a layer of insulating 
material which in turn is covered by a thin layer of tinfoil, the 
alternate lavers of insulating material and tinfoil forming the con- 
densers. The ends of the terminal are tapered off in steps, one step 
at the end of each laver of tinfoil, This arrangement of metal 
cylinders fixes the potential difference between them and keeps it 
within the puncture strength of the insulation. As the edges of the 
metal laver extend to the edges of the evlinder of insulation im- 
mediately surrounding it, the difference of potential along this sur- 
face is definitely fixed and can be kept less than the puncture strength 
of the surrounding medium, air or oil аз the case may be. "These 
terminals are made by winding paper under heavy pressure and at а 
high temperature round the metal rod or tube that forms the con- 
ductor, "The various laxers are bonded by a resinous gum and the 
temperature is so high that the gum is melted. making a perfect bond 
between adjacent levers so that the tube when completed is virtually 
one solid mass. 

Owing to the leskage capacity to earth it has been found advisable 
to ineresse the capacity of the condenser at the line ends by placing a 
large metal shield over the end. Another disturbing element found 
in actual service arises from the corona that tends to form, due to 
the sharp edges of tinfoil, but this is avoided by the addition of metal 
rings, electrically connected to the ends of the lavers of tinfoil and 
the use of shields or balls at the ends of the inside conductor. This 
condenser {уре terminal is adapted for outdoor service by covering 
the portion of the terminal projecting into the air with porcelain 
and filling in the space between the tube and the porcelain with a 
solid insulating material. 

Oil Circuit. Breakers.—The development of this condenser type of 
bushing. with its capacity distributed in such а way as to secure a 
practically uniform potential gradient throughout the mass of the 
insulation, has greatly facilitated the design of high tension switching 
devices. Owing to the fact that there is practically no external 
static ficld where the lead passes through the top of the case, a cast- 
. iron cover can be used for the switching devices with the bushings 
solidly clamped to the cover. "This construction permits the assemb- 
ling of all the mechanism on this cover and greatly simplifies assemb- 
ling and inspection. А large number of oil circuit breakers installed 
in the 110,000 volt main switching station of the Hydro-Electric 
Power Commission of Ontario at Dundas, have each pole of the 
circuit located in à welded steel tank with treated linings, and the 
switch is complete with all its mechanism mounted on its cast iron 
top. Аз each pole is entirely independent, the operating rod forming 
the only mechanical connection between them, the spacing of the 
poles of this breaker can be made to suit the station wiring. For 
the electrical operation of these breakers a solenoid is used for closing 
the breaker through а simple system of levers and links with a pull 
rod connecting the poles so that all open and close at the same 
time. The breaker is held in by a latch mechanism, and the tripping 
solenoid releases the latch. АП adjustments are made after the 
mechanism has been assembled on the cover and before the latter is 
placed in the tank. The contacts, terminals and mechanism of 
this tvpe of breaker have greater simplicity and less number of points 
to be insulated when compared with certain European designs. 

One of the advantages inherent in the condenser bushing type 
of insulation for the terminals of the circuit breaker is the pos- 
. sibility of placing series transformers for the operation of ammeters 
and relays directly around the condenser bushing leads which form 
single turn primaries. In many cases these series transformers аге 
located inside the tank of the breaker. permitting the use of a simple, 
compact and cheap form of series transformers. 


Lightning Arresters.—' The question of the protection of trans- 
formers, switching stations and transmission lines from the effect of 
lightning or other high potential surges is one of importance and 
is usually considered in connection with the switching equipment. 
Various types of lightning arresters have been developed for 
this service, an example of which are those installed for the pro- 
tection of the 110,000 volt transmission lines of the Hydro- Electric 
Power Со. of Ontario. (See THe ELECTRICIAN, Vol. LXVIII., 
р. 631.) Where а somewhat cheaper form of lightning arrester is 
required forextremely high voltage and outdoor service. it is possible 
to adopt a type where, instead of providing aluminium cells placed in 
steel tanks, resistances are located in the circuits between the line 
horn gaps and earth, these resistances being built up in the form of 
large columns having a large cross section and great heat absorbing 

apacitv. Two columns in series are used between line and earth in 
each phase. The columns in question are made of a special mixture 


of concrete and red oxide of iron, and each column is divided up into 
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a number of sections by expanded metal embedded in the concrete, 
The edges of.this expanded metal are riveted to sheet metal eaves 
which prevent water running down the sides of the concrete and 
thereby obviate the variation in resistance due to the concrete 
becoming water-soaked. These sheet metal eaves serve also as 
terminals for the shunt horn gaps. АП metal that is susceptible 
to rust is galvanized. The operation of these arresters is on the 
Same principle as other shunted gaps arresters, that is, a light 
discharge passes over the series gaps and through the resistances, 
heavier discharges pass over one or more of the shunt gaps and direct 
stroke will probably pass over all the shunted gaps. The arrester 
after once being adjusted requires no attention, and is designed to 
give such rugged construction as to make it almost impossible that 
it should be seriously damaged by any discharge which would pass 
through it.. An additional feature of the resistance column is that it 
has a high resistance for low voltage and a low resistance for high 
voltage giving, in fact, a partial safety valve effect within the 
resistance itself. 

The question of the necessity for or advisability of the use of 
lightning arresters of any kind on extremely high voltage lines is a 
debate ble one.particularly if the amount of power on the transmission 
line is limited. With a comparatively small amount of power the 
normal full load current on a high tension line is comparatively smal], 
and any lightning discharge pessing through an arrester with the 
current which momentarily follows it may absorb practically the 
entire power of the system interfering with the delivery of power and in 
some cases causing the tripping of automatic breakers in the power 
houses. practically shutting down the transmission system. 


CURRENT AND POWER FACTOR IN INDUCTION 
MOTORS. * 


BY H. J. S. HEATHER. 


With reference to my statement (printed on p. 118 of the 
* Journal `) to the effect that in an induction motor the power factor 
at constant amperes is unaffected by the speed, I am now able to 
supplement ту theoretical exposition with the results of some prac- 
tical tests which very thoroughly confirm the theory. 

The author first shows that the truth of his original statement has 
been very generally recognised by all who have had to do with the 
problem of applying the induction motor to winding, although this 
recognition has evidently been in some cases quite unconscious. If 
there is still any haziness on the subject, it is not confined to South 
Africa. During the discussion of the author's Paper on the “ Driving 
of Winding Engines by Induction Motors " at the Institution of Elec- 
trical Engineers in London last year the question was raised, and the 
author seized again upon the opportunity of expressing himself 
decidedly. At the same time it must be remembered that the aver- 
age standard of knowledge of the induction motor ought to be, and 
the author believes is, higher here than it can be expected to be in 
England. 

Although. however, it may be generally admitted that there is à 
constant relation between constant amperes and power factor, inde- 
pendently of what the speed may be, I do not think any clear proof 
of the fact was given until [published one in Tue Evectrictay.t This 
proof was given incidentally in an investigation by means of the 
Heyland diagram into the question of determining the amount of 
external resistance to be added in order to secure any torque at any 
speed. Аз this article is accessible to anyone it is unnecessary to 
recapitulate it here, but I will here give another proof, which is inde- 
pendent of the Heyland diagram and intelligible to anyone able to 
handle vectors. | 

The ordinary voltage diagram for a circuit containing both resis- 
tance and inductance takes the form of a right-angled triangle m 
which the hypothenuse represents the impressed volts, whilst the 
sides containing the right-angle represent, the one the inductive drop, 
the other the resistance drop. Ш this diagram is applied to the rotor 
circuit of an induction motor, obviously when the motor is standing 
still—that is, when the slip is unity—2a is the primary frequency and 
E is the induced voltage on the rotor at standstill. At any slip S, the 
induced rotor voltage becomes S,E, and the rotor frequency becomes 
Sn. The diagram for the rotor circuit thus becomes as shown in 
Fig. 1, R being the particular resistance that gives the slip S, at the 
current C. То fix ideas it may be pointed out that, roughly gpeaking. 
В.С is the voltage drop in the controller, and 275 ,nLC is the voltage 
drop in the rotor itself, for the impedance of the controller consists 
almost wholly of resistance, and that of the rotor consists almost 

* Abstract of a Paper read before the South African Institution of 
Engineers. 

t“ The Heyland Diagram for Induction Motors and Reverse Current 
Operation," THE ELEcTRICIAN, October 27, 1911. 
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wholly of reactance. The power factor of the circuit is the cosine of | I have dealt fully with the practicability of using an ammeter alon x 

the angle ф. for control of winders in the Paper previously referred to.* | 
In order to control the motor so that it takes the samo current C at It will now be of interest to see how far theoretical results are cor-- 

a different slip S,, the control lever has to be manipulated, end R has | roborated by actual measurements. 

to be changed. The change in the frequency from S," to S,n changes I have recently had an unexpected opportunity of collecting some- 

the induced voltage from S,E to S.E. It also changes the induc- | figures from a winding motor. А winding engine offers peculiar 

tance drop from 275,nLC to 2rS,nLC. Thus the new right-angled | facilities for a test for commercial efficiency by my method, as the use 


triangle is similar to the old опе; the third sides are consequently in ! of the post brakes affords a ready means of clamping the rotor, and - 


the same ratio, and the angle ф is unchanged. The power factor, | the water resistance enables standstill readings to be taken at all loads. 


therefore, remains unchanged. 


This proof establishes the fact that the new resistance R, bears to | 
the old resistance R, the same ratio that the new slip S, bears to the 
old slip 8,, which is one well-known fact in connection with the induc 
tion motor, and it equally proves that the power factor at a fixed 
current remains unchanged with a change of slip, which ought now to 


be another well-known fact. 


У 
< R 
E 
A$) А 
R,c 
Fic. 1. 


In regard to the stator, another vector diagram has to be drawn. 
This time а current diagram is the best to use. The rotor current 
having a fixed value, and, as above shown, a fixed power factor, has 
its vector fixed in space both in position and in magnitude. The 
vector for the stator current is made up of the vector corresponding 
to this rotor current (due allowance being made for the ratio of trans- 
formation) and the vector for the stator magnetising current. Both 
these vectors being fixed both in magnitude and direction, their re- 
sultant is also fixed in magnitude and direction, that is a fixed stator 
current has a constant power factor entirely independent of the 


rotor speed. 
The inaccuracies introduced in the above argument are infinitesimal 


in value. Their sources lie in: (1) The change in iron loss in the 


| The power demand for running light has, of course, to include the 


windage of the drums, so it is only the efficiency of the machine from 


the electric terminals to the drum surface that can easily be got. In- 
the present case it was unusually easy to apply artificially a steady - 


load, as the winder was one of those supplied by the British Westing- 


house Co. and provided with an eddy-current brake. The motor: 
is rated at 1,600 н.р. for continuous running. and its synchronous - 


speed is 100 revs. per min. А rope-speed indicator driven off the 


drum shaft is attached. It was accordingly comparatively easy to: 
apply a load with the eddy-current brake, fix a speed with the liquid’ 
‚ controller, and then take readings of the watts and amperes input and 


of the rope speed. 
No special care was taken to keep a record of the pressure, the 
supply being from the Rand Mines Power Supply Co. There was a 


variation of about 5 per cent. I took in all 38 readings, and finding | 


that I was getting most readings in the neighbourhood of 1,100 kw. 


I concentrated to some extent on that figure. The whole of tho- 
readings are given in a table in the Paper. Fig. 2 herewitlr shows: 
every ampere reading, and those which correspond to each particular: 
watt reading are connected together by straight lines. Rope speeds: 


being plotted horizontally and amperes vertically, if the theory is 


correct the curves corresponding to the various power inputs should’ 


come out as horizontal straight lines. It will be noticed how nearly 


‚ they do во. Attention may be called to the fact that the isolated 


readings are not points lying off their proper curves, and that the 
readings were taken without any refinements as regards measure- 
ments. 

The tendency to droop at both ends of the curves is particularla 
interesting. It is due to the facts that the windage loss increasey 
about as the square of the speed, whilst the hysteresis and eddy 
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rotor; (2) the change in air and bearing friction. Both of these are 
very small, and the errors are in opposite directions, and so tend to 
eliminate each other. 


Two most important practical results can be derived from a proper ! 


application of the above theory. The one is a method of testing the 
commercial efficiency of slip-ring induction motors. Of this method 
I published a description in THE ErEcTRiCIAN.* It allows a com- 


plete efficiency curve at all loads to be obtained from any slip-ring 


induction motor within 10 minutes after the instruments are fixed. 
So quick a method should prove valuable in this district. 

The other important result is a method of control for hoist motors, 
which is equal in simplicity to that used in the Ward-Leonard arrange- 
ment. If an ammeter affords a definite indieztion of torque at all 
speeds as it does, the arrangements for controlling an induction motor 
winder can be made exactly similar to those used with the Ward- 
Leonard system, and the driver need have nothing to watch during 
trips beyond the ammeter and his depth indicators. 


* “А New Method of Determining the Efficiency of Slip-ring Induction 
Motors,” TuE ELEcTRICIAN, July 21, 1911. 


current losses in the rotor increase nearly as the square of the slip. 
Consequently, at a given current, the losses are slightly increased at 
very high and very low speeds. The power factor is improved by the 
increase in losses and a slightly smaller current shou'd correspond to 
the same watts. 

I cannot leave this subject without pointing out the necessity for & 
high level of techncial knowledge when electric winding engines, 
especially those driven by induction motors, are being dealt with. 
There still seems some uncertainty in many minds as to the behaviour 
of induction motors at speeds other than normal speeds. Now, 
although this uncertainty when it results in starting an ordinary 
motor badly or failing to start it (as has happened quite unnecessarily 
with tube mills, &c.), only causes inconvenience or wasteful use of 
power, the case is quite different when winders are being dealt with. 
Uncertainty as to what will happen electrically under any special 
conditions may easily. in ап emergency, make the difference between 
saving and losing a cage full of men. 

* * Journal " of the Institution of Electrical Engineers, Vol. XLVII. 
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A WESTINGHOUSE INSTALLATION AT BAHIA BLANCA. 


The Buenos Ayres & Pacific Railway Co. have an important rail- 
way terminus, with docks, in the Argentine Republic at Bahia Blanca, 
and they are 2lso the concessionaires for lighting the town and run- 
ning the trams. It is not surprising. therefore, that the Company 
have recently put into commission è large power station et Bahia 
Blanca. Mr. J. F. C. Snell was the consulting engineer for the work, 
and the letter was carried out by the British Westinghouse Electric 
& Manufacturing Co. The contract just completed by that firm hed 
for its object the supply of electrical energy for public and privete 
lighting, tramweys, workshops end wharves, the equipment. com- 
prising a power house. five sub-stations, a tramway system with car 
sheds, and 2 comp!cte distribution system. 

The power house is designed for en ultimate output of 20.000 kw. 
The first instalment contains seven Bebeock & Wilcox water-tube 
boilers, each boiler having è cepacity of 23.000 lb. of steam per hour 
at 180 1b. per squere inch working pressure. Superhesters to give 
50°С. of superhest are provided. Mechanical stokers of the under- 
feed type ore also fitted for operation in conjunction with a forced 
draught system ; air under 2 pressure of shout 2} in. water gauge is 
delivered to exch furnace through sheet-steel oir ducts by two 
" Sirocco " fens. coupled to two 55 н.р. Westinghouse induction 
motors. Air-pressure gauges are fixed in the fan room ; a recording 
draught gauge is connected to the chimney bese, so that the supply 
can be accurately observed and controlled ; end electric pyrometers 
and a CO, recorder are provided. A Green's ссопопизег of 800 tubes 
is also installed. The fire bricks, glezed bricks for boiler fronts, the 
fire and firecley for building the boiler casings, with flues and chim- 
ney lining, were 211 supplied by the contractors end shipped from 
this country. | 

А coal-handling plant installed for use in conjunction with the 
boilers comprises а concrete pit, 20 ft. 6 in. deep 
containing below ground level æ steel receiving 
hopper of 40 tons capacity. Into this hopper the 
railway weggons discharge their contents. Below 
the hopper is & coal-crusher which reduces the 
lumpy Welsh coal to uniformly small pieces suitable 
for transport on horizontal and vertical conveyors 
to the storage bunkers. These bunkers have a 
capacity of 1,000 tons, are of sheet steel, and are 
carried on stanchions immediately over the stoke- 
hole. They discharge into seven automatic weighing 
machines, having recording counters registering up 
to 10,000 charges of 2 cwt. each, and which in turn 
discharge through chutes into the hoppers of the 
mechanice! stokers. 

The coal-handling plant can dee! with 50 tons of 
coal per hour. The pit containing the plent is 
drained by a vertice! spindle centrifugal pump, 
direct-coupled to a 5 н.р. Westinghouse motor. 
Motors of 20 H.P. and 10 H.P. capacity respectively, 
operate the coal-crusher and conveyors. The prin- 
cipal conveyer is of the gravity type, comprising a 
series of buckets on an endless chain, which passes 
over the storege bunkers, down the two ends of the 
building and under the stokehole floor. The ashes 
from the boiler are discharged into the empty 
buckets, which carry their contents to an ash hopper, 
before receiving their next fill of coal. 

The chimney is of the sheet-steel self-supporting 
type, standing without the aid of guy ropes. It is 100 ft. high above 
the grate level and 9 ft. internal diameter. It wes built on site, 
the top ring being riveted first and pushed up as the lower rings 
were added. 

In the engine room of the power house ere five 1,000 kw. sets, 
each of the Westinghouse stand2rd type, 3-phase, 50-period, 6,600- 
volt, with open slots and laminated poles bolted to a cast-steel 
magnet wheel. Before winding, each former-wound armature coil 
was tested by the inspector with 15,000 volts for one minute. Con- 
tinuous current for exciting the alternators and for ststion lighting 
is provided by two 75 kw. 525 revs. per min. Westinghouse 110-volt 
generators driven by Browett-Lindley two-crank engines. 

The mein engines driving these alternators were a'so built to the 
order of the British Westinghouse Со.. by Messrs. Browett-Lindley 
& Co. They are of the three-crank, triple-expansion, forced lubri- 
cation type, end are each designed to develop 1.500 в.н.р. con- 
tinuously when running 26 188 revs. рег min. and supplied with steam 
at 170 1b. per square inch et the stop-valve superhezted 50 deg. and 
exhausting into a vacuum of 254 in. Esch engine hes to develop 
1,875 в.н.р. for two hours and to give а normal full load of 1,500 в.н.р. 
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when exhausting to atmosphere. They are arranged to work under 
these different conditions without the necessity of any alteration of 
a permanent kind to the governor or valves. 

The conditions of operation also rendered economy of steam con- 
sumption in the engines of great importance. А penalty of £1,250 
рег $ lb. of steam per kilowatt-hour above the guaranteed consump- 
tion was made a condition of the contract. A corresponding bonus 
of £1,250 per } 1b. below the guaranteed figures was also arranged 
for. This penelty, or bonus, amounting to £5.000 for 1 №. of steam, 
is probably the largest sum ever made a condition of contract for 
engines of this type. From the following results of the tests, it will 
be seen that the makers obtained a consumption very close to the 
specified figures at full and three-quarter loads ; and as the specifi- 
cation allowed a margin of 5 per cent. in excess of the guarantees for 
stiffness. the figures obtained were well within the margin. 

The steam consumptions gusranteed, in pounds of water per kilo- 
watt-hour, measured at the alternstor terminals, and at unity power 
factor, when working under the specified conditions as regards steam 
pressure, superheat and vacuum, are set out in the following table, 
together with the results of the official trials :— 


Guaranteed steam 
consumption per 
kilowatt-hour. 


Mean steam consump- 

tion per kilowatt-hour 

corrected for vacuum 
and superheat. 


— —Ó—— —ÓM—Ó —ÓM — M—M 


| Lb. Lb. 
quads ence | 24-22 22-29 
AEE S 20-77 19-15 
а. 18-35 18-14 
Full-load ...........-. 17-62 17-58 
Лоза Mp — 17-68 


The governor trials showed a performence well within the guaran- 
teed figures. Throwing-off full load caused & momentary variation 
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Fic. 1.—WESTINGHOUSE (CONTROL Desk AND РЕРЕЗТАГ IN Bania BLANCA 


PowER STATION. 


in speed of only 7-95 per cent. and a permanent change of 2-93 
per cent.; whilst switching on full load caused a momentary drop 
in speed of only 3-90 per cent. end г permanent change of 2-65 per 
cent. 

Each of these 1,500 н.р. engines is provided with a Westinghouse- 
Leblanc surface condensing plant, comprising motor-driven rotary, 
air, hot-water and circulating pumps. The motors are rated at 60 H.P. 
and have to lift the circuleting water to the cooling towers. 

An outstanding feature of this condensing apparatus 13 the alr 
pump, which, being of the rotary type, is valveless end has no waste 
cleerance зросез. The usual practice in the past has been to remove 
both the condensed steam and the air and incondensible gases from 
surface condensers with the seme pump, but such practice has the 
objection thet in passing through the pump the gir and gases are 
compressed together in the same chamber in order that the pump 
may deliver them against the atmospheric pressure. The result of 
this is that the water із thoroughly aerated end goes into the boilers 
in this condition. 

In the case of the condensers supplied to this contract, the con- 
densed steam and air and incondensible gases are removed from the 


condenser by sep2rate pumps: the condensed steam by a special 
turbine pump, and the air, &c., by the Westinghouse-Leblanc rotary 

ump. The advantages of this arrangement are that the boiler- 
feeding system can be arranged as an absolutely closed ring, so that 
the only air admitted is that coming in with the feed mzke-up and 
through air leaks, and the condensed steam is taken from the con- 
denser at the highest possible temperature. 

It is claimed for this Westinghouse-Leblanc condensing plant that 
its construction is quite simple, whilst the floor space occupied is 
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Fia. 2.——CENTRE РоцкЕ Construction, Baura BLANCA. TRAMWAYS, 
SHOWING 60 DEG. INSULATED CROSSING. 


reduced to & minimum. Its efficiency is high and prectically 
constant at all vacua, and, owing to the absence of rubbing and 
wearing parts, it does not fall off after long service. It is further 
claimed that the maintenance is negligible, the attention required 
when running is practically nil, апа its simplicity ensures practically 
complete immunity from breakdown. 

It is interesting to notice that the pipe-work contract included 


& complete fire-service system, with hydrants, each 
JE T! 


suitable lengths of canvas hose pipe, with nozzle and 
connector. The pipe-work contract also comprised 
an oil-eliminating plant, for treating 4,500 gallons per 
hour, two three-phase motor-driven pumps for circu- 
lating the cooling water through the coils in the 
engine crank chambers, exhaust steam separators, 
and а Lea recorder for measuring the water delivered 
to the hot well. | 

Ап annexe to the engine room, with basement 
and two floors, provides accommodation for the 
main switchgear, which is of the Westinghouse 
‘standard design and manufacture. The high-tension 
6,600-volt switchgear includes 20 panels, controlling 
five 1,000-kw. generators, 12 feeders and two 250-kw. 
transformers, and is complete with an inter-connecting 
panel. The board controlling the generators and 
feeders is of the desk type, as shown in Fig. 1 here- 
with, and is fitted with signal lamps which are 
automatically illuminated when the parts of the 
system to which they correspond are “live.” All 
high-tension gear is confined to the basement and 
ground floor of the annexe, whilst the upper floor 
carries the control desk end the motor-operated 
main field rheostats. The low-tension alternating- 
current switchgear in the power house comprises 
two transformer panels and six motor-control 
panels. The low-tension direct-current apparatus 
includes two exciter panels and four station-lighting 
panels. 

All high-tension gear in the power house and sub-station is en- 
closed in moulded stone cubicles, as are also the duplicate sets of 
*bus bars. 

The contract also included numerous auxiliaries to the power- 
house equipment, the chief of these being a complete motor-testing 
outfit and a workshop plant. 


having mounted alongside it, in a hose-container, 


The entire distribution system of the town is laid underground in | 
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The cable 


earthenware troughs and run in solid with bitumen. 
work is divided into six sections as follows :— 

1. Extra high tension 6,600-volt, 3-core,paper-insulated lead covered 
cable work, comprising running from power house to sub-stations. 

2. High-tension, 2,250-volt, single-core, paper-insulated lead- 
covered cable work for public arc lighting. 

3. Low-tension, four-core, p3per-insulated, lead-sheathed cable 
work for general power and lighting ; the power supply being given 
at 380 volts between phases, and the lighting at 220 volts between 
each phase and neutral. 

4. Continuous-current, 600-volt, single-core vulcanised bitumen 
tremway feeder cable work. The cable is run from a rotary con- 
verter sub-station to various points on the tramway route ; it is then 
connected every half-mile through switch boxes on the poles to the 
trolley wire, as in stendard British practice. 

5. A telephone outfit connects the power house with the tramway 
depot and the sub-stations. For this purpose two-core vulcanised 
bitumen cables have been installed. 

6. The last section of the distribution system covers cable-laying 
plant, testing equipments and euxiliaries. 

As the streets of Bahia Blanca are subject to periodical flooding to 
a depth of 3 ft. for periods of 48 hours or more, on the low-tension 
system there аге no disconnecting boxes below the ground. In place 
of the usua] underground network boxes, cast-iron pillars have 
been fixed, containing, above high-water mark, plug fuses on the 
distributors and disconnecting links for two outgoing feeders. 
These pillars, esch 22 in. in diameter by 4 ft. 10 in. high, are also 
designed to carry are lighting standards, for which latter they form 
the base. 

Аз the climatic conditions of Bahia Blanca render a service of cars 
& necessity, tramways are laid down extensively through the town. 
The overhead trolley system has been adopted, differing only from 
the usual English practice in that the trolley wire is of figure eight 
section and 18 held by mechanica! bars instead of by soldering, and 
that special preceutions have been taken to maintain the insulation 
of the system in view of the severe climatic conditions. 

Two car-shed traversers, electricelly operated, distribute the tram- 
cars over the various bays in the shed wherein is another well equipped 
repair shop. The rolling stock consists of 20 passenger cars and one 
street watering and rail-cle2ning car. The passenger cars are very 
substantial structures of the single-deck, transverse-seated type. 
Each car seats 40 passengers and weighs about 20 tons. The dimen- 
sions are practically those of a railway coach, 37 ft. long by 8 ft. 10 in. 
wide, with а head room of 7 ft. 10 in., which is specially noticeable. 


Fia. 3.—H10H-TENSION CUBICLES AND OPERATING BoARD IN TowN SuB-STATION. 


The electrical equipment of the cars is of Westinghouse standard 
design throughout. Fig. 2 illustrates one of the cars and also the 
centre pole construction. | 

The watering car carries а tank of 2,000 gallons capacity, and a 
motor-driven centrifugal pump for delivering the water to the spray- 
ing pipes. These pipes are fitted at both ends of the car, and are 
under a pressure sufficient to distribute the water over an area 
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extending to 25 ft. on either side; that is to say, in one operation, 
the car can water a street 58 ft. wide. This represents a serious 
attempt to deal with the Bahia Blanca dust problem. All the cars 
are fitted with the usual hand brakes and with Westinghouse mag- 
netic brakes. 

This extensive contract further includes the equipment of five 
sub-stations. The most important of these is the town sub-station 
for the tramway load at Bahia Blanca. This sub-station contains 
Westinghouse switchgear, static transformers and two rotary con- 
verters. A view of the high-tension cubicles and the operating 
board in this sub-station is given in Fig. 3. The four other sub- 
stations contain only three-phase step-down transformers. 

The above particulars afford some idea of what was undoubtedly 
one of the most important contracts of its kind which has been placed 
within recent vears ; and it is a matter of credit to the British West- 
inghouse Co. that all the apparetus has gone together on site without 
a hitch, and that its operation has proved satisfactory to all parties 
concerned. This is specially so in view of the fact that the climate 
of Bahia Blanca is quite adverse to the successful working of the 
power house. Its summer temperzture is some 106°Е., and the 
district is subject to very heavy dust storms. In fact, unceasing 
trouble was experienced. with the old power plant, which has now 
been displaced. 


THE THEORY OF THE SUBMARINE TELEGRAPH 
CABLE.* 


BY Н. W. MALCOLM, D.Sc. 
(Continued from page 878.) 


Summary.—In this series cf articles a short account is given of the 
work of Lord Kelvin leading to the discovery of the “KR” law and to the 
most simple form of arrival curve. The shape of the arrival curve is 
dependent on the signalling apparatus ; and to obtain the curve under 
practical conditions the apparatus must be taken into account. — After a 
discussion of the general theory of the propagation of signals in cables, а 
method is developed for obtaining arrival and sending curves by simple 
caleulation, for any form of apparatus. The method is illustrated by 
many examples. and is applied to derive the theory of the use of apparatus, 
such as arrangements of resistances and condensers, inductive shunts and 
artificial leaks, and to show the influence which they exert on the shape of 
the arrival curve, and, therefore, on the maximum speed of signalling. 
The results are expressed in practical units and are contained in tables, 
and they are applicable to cables of any type. In conclusion, illustrations 
are given of the use of arrival curves to build up a message, at different 
rates of sending, whereby the influence of the apparatus can be rendered 
evident. ЕР 


GENERAL EQUATIONS OF THE TELEGRAPHIC CIRCUIT— 
PERIODIC SOLUTION. 


. In the general case, when inductance and leakance are taken 
into consideration, the equations (1) and (2) become 


dV dC 
——— —: "— 9 
dr ВСР, . Ы . е е . (12) 
and 
dC dV 
ap OV TK. e . e е . (13) 


The solution for the periodic case is well known to telephone 
engineers.t Let the voltage and current in the sending end 
be represented, as in Fig. 5, by the two vectors V, and Co 
making an angle, 0, with each other. These rotate with an 
angular velocity р=2лп, and complete one turn in time 


n 

At distance т along the cable, at the same instant, the vectors 

have shrunk to V, and Cx; 0 has changed to 0x, and У, has 
moved through an angle o,. The following relations hold 

У „= У, cosh Pr— 7, C, sinh Pr. . . (14) 

C=C, cosh Рх— (V,/Z, sinh Pr. (15) 


"P" is called the “ propagation constant,” and is a complex 
quantit y. 


* Copyright. All rights reserved. 
+С. V. Drysdale, Тив ErrcTiictaN. 60, р. 277, 1907. 
“Theoretische Telegraphie, Braunschweig." р. 281, 


Е. Breisig, 
1910. J. A. 


Fleming, “Ге Propagation of Electric Currents in Telephone and 
Telegraph Conductors, London, р. 68, 1911. 


Fia. 


Further, P=V/(R+ipL) (G@+ipK)=a+if,. . . . (16) 
2q? аы су зы ы зб шз А 


a" is called the “ attenuation constant," and “В” the 


“© wave-length " constant ; ? is the square root of negative unity. 
Z,,1s the ** sending end impedance,” or “ characteristic" of the 
cable. 
the sending end if the cable were infinitely long, and it 1s also 
& complex quantity. 
stants and the frequency, 


It is the ratio which voltage would bear to current at 
Expressed in terms of the cable con- 
| /RcipL. 

9 У G+ipk 


The mean values of В, Г, G and К are dependent on the 


. (18) 


frequency of the periodic E.M.F. В increases with increase of 
frequency on account of skin effect and eddy currents, and of 
hysteresis losses if iron be present. 
with increase of frequency if iron be present. 
very slightly, and G is approximately directly proportional to. 
frequency. 


L may decrease slightly 
K decreases 


5.—VECTORIAL REPRESENTATION OF VOLTAGE AND CURRENT: 
ALONG A CABLE UNDER A PERIODIC E.M.F. 


For a cable as in Fig. 1, with apparatus of impedance Z, at 


the sending end, and of impedance Z, at the receiving end :— 


V,=Z0,+V, 
V/=Z0,4+V,=Z,C,, since У,=0;. . . (19) 
C, — C, and C,=C,. 

Also from (14) and (15) :— 
V,=V, cosh PI-Z,C, sinh РЕ ) 


H .. (20) 
C,— C, cosh PI-(V,/Z,) sinh PI f 
Hence by substitution from (19) in (20) 
T 
C= Y. . . (21) 


(Z,+Z,) cosh Pl+ 


=" + Dy) sinh Pl 
Zo 


This equation is of fundamental importance.. It gives the- 
current C, in the receiving apparatus Z,, corresponding to а, 
voltage V, impressed on the cable through apparatus Z,. 
when the length l, the propagation constant P, and the char- 
acteristic Z,, of the cable, are known. When. Pl is large,. 
cosh Pl=sinh Pl, 


V 
с,= 


| T+ Let Dnt (2) | sinh РЇ 
“0 


THE MEAN SPEECH FREQUENCY. 


and (22), 


Sound falling on the microphone at the sending end of a tele- 
phone line gives rise to а complex wave of E.M.F. This wave 
may be analysed by Fourier's Theorem into its several sine: 
components. The foregoing theory applies to each of these 
components. It is here that the conception of the mean speech. 
frequency, introduced by Kennelly, is of great service. The 
properties of a circuit when tested with speech currents are 
found to be the same as those obtained when a pure sine 
source of frequency about 800 periods per second is employed. 
This leads to great simplification, since calculations and tests. 
on telephone lines and apparatus need be made only at the 
single frequency, and the comparative results may be assumed 
to hold good for speech tests. It is therefore of interest 10: 
inquire whether a corresponding, simplification can be found: 
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for the telegraphic circuit. It will be shown that this is impos- 


The received current falls off very rapidly as the frequency 18 


sible, as the electrical vibrations of a telegraphic cable never | increased. If 42-5 microamperes is required to form a signal 


reach a steady state. 
ATTENUATION OF A SIMPLE SINE OSCILLATION IN A LoNaG 
SUBMARINE CABLE. 

In order to show the effect of attenuation on the amplitude 
of the received current when sine oscillations of different 
frequencies are transmitted through a long submarine cable, 
Fig. 6, Curve A, has been drawn from Table III. 


Table 111.— Fig. 6, ( "urve A.) 


= | Amplitude 
Frequency, n. 241 al = pl. Sinh d. , of received 
| current. 
1 | 951:5 3:697 21-42 | 4907 
2 | 673-0 5:227 93-11 15:96 
3 549-0 6-403 Зо! — 6:035 
4 | 476-0 1:304 813:1 | 2:584 
Б; 425:6 8:266 1.943 | 1.209 
6 388-4 9:057 4.202 0-600 
7 359-6 9-782 8.854 0:314 
8 336:5 10-455 17.340 0-171 


The amplitudes of the received currents are shown as ordinates 
and the frequencies as abscissic. The ends of the cable are 
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Frequency, periods per second. 
Fic. 6.—AMPLITUDE ОЕ SINE CURRENT RECEIVED AT VARIOUS 
FREQUENCIES. 


Curve A.—San'Francisco-Honolulu Cable. Ends earthed. 
B.—Ditto, assumed loaded with 0:1 henry per п.т. 


рр 


yr 
connected directly to earth. Table IIT. is calculated from the 
equation 

m у 

" Z sinh PU 

which is obtained from (22) by putting Z,=Z,=0. For the 

simple cable without inductance or leakance 
Е _„/Ет 
pK — pK 


TEES 


Z= Lk (24) 


— € 
and P-a-ia- (14-2) V IpKR-VzKR/ ү. «o (29) 


“ә 


Н ; 
i 106 sın ( pt—-al+ т) 


C, (microamperes рет 
В . RH 
Мк sinh lV 1pKR 


virtual volt of sending = 
E.M.F.) 

The amplitude of the received current in microamperes is 

108 


R. — 
T. к IV 1pKR 


of suitable size, this current would be given by 50 virtual volts 
at the sending end at a frequency of 51 periods per second. At 
higher frequencies a much more sensitive instrument would be 
necessary in order to obtain any indication at the receiwing 
end. 

In order to show the influence of loading on the received 
current, Fig. 6, В is drawn from Table IV. In this case the 
cable is supposed to have an inductance of 0-1 henry per 
nautical mile, without leakance. Неге the longer formule 
(16), (17) and (18) are used to calculate a, Вапа Zp. 

Table IV.—( Fug. 6. Curve В.) 


© Amplitude 


TT | | f 
А is yum Zu | d. pl Sinh al. ieved 
| | | current. 
2 722-7 303 3.977 | 6875 | 26-67 51.89 
1 5873 20 30. 4023 | 12-003 | 46:06 | 36-97 
б 545 153 4.698 | 17-465 | 5487 33:23 
8 5328 1145 5 4767 | 224923 | 5877 31-04 
10 5248 936 4813 | 28452 | 6152 5 30-94 


The sending-end impedance Zo 18 increased, and sending 
voltage and current are brought more into phase: a is smaller, 
and f is greater, than without loading. The higher the fre- 
quency the greater is the effect of loading on sinh al, and there- 
fore on the amplitude of the received current. For n=5 the 
ratio of the amplitudes is 29 to 1. 


EXPERIMENTAL TEST OF A CABLE WITH A PERIopic E.M.F. 


Measurements have been made by Crehore and Машег* of 
the ampiitude of the signals received through the Coney 
Island cable at different frequencies of sending. The sending 
E.M.F. of 30 virtual volts was derived from an alternator in 
New York, and a siphon recorder was used as the receiving 
instrument in Canso. Signals were sent direct to the cable 
at New York, and received with the usual duplex arrangements 
in Canso, as shown in Fig. 7. 

At the receiving end the current divides into two parts, one 
through the condenser Z, and the other through the recorder 


V, Kl = 231-4 C, 
2, Rl 18,700 CAN 2, = 501076 
1, = 880 п. ms, 30х 10`6 
^. 80 V. 2 


ИГР 
Fig. 7.—Сохех IsLAND CABLE. 
and condenser Z,, and afterwards through the artificial cable Z, 


and the condenser Z, in parallel. The total impedance Z, at 
the receiving end is therefore 


1 
L= 1 1 e в e . e * А е (27) 
Z. Za И 1 
иа 
The total received current is, from (22), 
V, 
C= 2... a. (28) 


(2,-2,) sinh Pl 
and of this the fraction 


CZ, 
C, - т 
Z+Z, +4 -> 


NA 


18 the recorder current. 


* А. С. Сгеһоге апа G. О. Squier, Amer.Inst.E.E., Trans., 17, p. 385, 
1900. 


—— 
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V, 
12, 22,4 (2,2)/2. | sinh PL 
This curve is plotted from Table V. in Fig. 8. 
Tab!e V.—(Fig. 8, В.) 


Hence C, (30) 


| - | | Amplitude of С, 
n. | Zo 45°. Pus | Ly 


| Sinh al. | microamperes 
per virtual volt. 

1 3.070 | 3.183. | 2.329 34-37 11-74 6-165 

Ж BT | 1592 2,700 79°20 43-37 2-392 

3 | 1,772 ! 1,061 | 1,837 74°13 | 118-26 1:043 
4 1,535 | 7958 | 1,417 69°20 | 275-57 0:493 

5 1,373 636-6 | 1,173 64°46 | 5768 0-254 
6 1253 | 530-5 | 1,016 60°31 |1,137-8 0-135 
7 | 1,160 | 4547 | 908 56935 | 2,115°2 0:075 

8 

| 


1.085 ' 39759 831 42°59 ‚ 3,162 0-014 


The straight line is the experimental result found by Crehore 
and Squier, which has the equation 


29a— —29Tn +20:64. . . . . . (31) 


where a is the amplitude of motion of the recorder in hun- 
dredths of an inch, and n the frequeney. Аз the sensitivity 
of the recorder is not stated it is impossible to fit the curves 
together other than by trial. Suppose that a current of 
3 microamperes is sufficient to produce a double amplitude of 


N 
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Double amplitude, hundredths of an inch. 


0 1 2 3 4 b 6 
Frequency, periods per second. 
Ес. 8.—СохЕҮ ÍSLAND CABLE. FREQUENCY AND DOUBLE AMPLITUDE 


OF RECORDER WITH 30 VIRTUAL VOLTS AT SENDING Ехо. 


Curve А. Observed. 
» B. Calculated. 


two hundredths of an inch; thenthe calculated curve must be 
drawn as represented. 


The observed curve does not agree with the calculated curve | 


so well as might be hoped. This may be due to the fact that 
the E.M.F. supplied by the alternator was far from sinusoidal, 
or from the inability of the siphon recorder to follow the 
oscillations at the higher frequencies.* It is highly desirable 
that this valuable experiment should be repeated with appa- 
ratus to which no objection could be taken.t 


REPRESENTATION OF A SQUARE-TOPPED E.M.F. ву A FOURIER’S 
SERIES. 


If the E.M.F. which is applied to the end of the cable be 


rectangular in shape instead of simply sinusoidal, it may be 
analysed into its Fourier components. Thus 


4E < 1 . (2m+1) . 2ле 
=— Х 2 
л v2m-1 S T (32) 
represents the rectangular E.M.F. which is built up of the 


simple sine oscillations, the first three of which are represented, 
together with their summation curve, in Fig. 9. This rec- 


У, 


* F. А. Taylor, " Journal” LE.E., 28, p. 500, 1899. 
t For a test by H. Tinsley on an artificial cable, using the Drysdale 
p tentiometer, sce Fleming, loc. cit., p. 234. 


tangular E.M.F. may be derived from a battery connected 

between the sending end of the cable and earth. the poles of 

the battery being commutated at the end of everv T/2 seconds. 

The above reasoning applies to every term in (32). Accord- 

ingly the current received at the end of а line without 
apparatus is 

| . (2m--1)22t 
Е We oH ee 
" 2 sinh РЕ л ^; (2m--1)Z, sinh РГ ` 


Take E=1, and Т=0-1, corresponding to a time of contact 
of 0-05 second. Then, since al = Ві, and both are great, sinh P} 
may be written e?! *?, and (33) becomes 

DE sin (2m 3-1). 204 

о (2m -- 1)Z, sinh РГ 


(33) 


АВАН gin (Jom ET, 202-4 ТКИ 
е sin (2m+1 . 2071 4 Vli 


R 


_* (34) 
д 


ем 


= 
(2m +1) ^/ к 


When equation (34) is applied to the San Francisco-Honolulu 
cable the result is 


C, (microamperes per volt |. | К gian 
of sending battery) =0-0353 sin (201 + 94°98) +0-0390 

x 10-* sin (602t — 35°23) 4-0-0822 x 10-1 sin (10074 
—13°33)-.... (35) 
It is seen that the amplitude of the first harmonic is only one 
ten-thousandth part of that of the fundamental. Hence it 


follows that the square-topped oscillation (32) at the sending 
end of the line beccmes the pure sine oscillation 


C, (microamperes per volt " 
of sending battery) = 0-0353 sin (20л#--94°58). . (30) 


at the receiving end of the line. 


ye ~X X 
x М `7 
ыыы” E 
Fio. 9.—DECOMPOSITION OF А SQUARE-TOPPED Е.М.Е. NTO Its SINU- 
SOIDAL COMPONENTS. 


The conclusion must therefore be drawn that in а long 
submarine cable, whatever the shape of the sending PERIODIC 
E.M.F., the received current 18 purely sinusoidal. On account 
of the extreme attenuation, only the fundamental survives 
to emerge at the receiving end. For this reason it has been 
supposed possible to apply the periodic theory directly to the 
case of telegraphic signalling. This method has been adopted 
by Hockin,* Kennelly, Béla Gati,t and other writers. 

Consideration does not seem to justify this view. In prac- 
tical telegraphy the sending E.M.F. never consists of simple 
reversals, and although the square corners of the sending. 
Е.М.Е. are rounded off in transmission, the received current 
is essentially not of sine shape, nor is it built up of portions of 
sine curves. It will appear later that it may be represented 
as the sum of a series of components which decay according to- 
an exponential law. The fundamental distinction lies in the 
fact that the telegraph engineer has to deal with what, following. 
Steinmetz, may be called the “ Transient Phenomena " of the 


system, not with the forced oscillations which concern the 
telephone engineer. 


—— 


(To be continued.) 


* C. Hockin, “ Journal” Soc.T. E., 5, p. 432, 1876. 
t A. E. Kennelly, ТнЕ ELECTRICIAN, 54, p. 224, 1904. 
1 Béla Gáti, “ Elekt. und Maschinenbau,” 27, p. 847, 1909. 
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LOW RATES AND THE DEVELOPMENT OF THE 
CENTRAL-STATION SERVICE.* 


BY W. E, BURNAND. 


The outstanding feature of most rate systems is that they ere 
restrictive, in most cases with comparatively little advantage to the 
central-station company. The ideal system would be one where 
connection could be made to any and every possible portion of the 
customer’s building, so that energy could be uscd at every oppor- 
tunity. Nor does it appear edvisable to tax the consumer on his 
periodica! maximum demand, for, as 2 matter of fect, the oftener the 
demand approaches the maximum the better, the only objection 
being when this occurs et. the peaks of the specially heavy dvs. 
Many systems, of course, have been designed with the object of 
keeping down the peak, but it is to be feared that they also keep 
down the lower parts of the supply curves by tending to develop 
habits of undue economy. The only occasion when there is any 
reason for restricting the use of energy is when the system is loaded 
up to its safe capacity, which is comp2ratively seldom. 

The highest peaks of all often occur in the daytime, where ordinarily 
the curve is only normal. Such pesks are occasioned by superim- 
posed lighting demands, due to dense fogs, clouds and storms occur- 
ring at times when the motor 1024 is also heavy. It is these con- 
tingencies which are really the most trying, and it is these which call 
for a centrel-station capacity so much lerger than otherwise needed. 
But consideration will show that it is just here that most rate sys- 
tems fail of their desired effect, since they do not apply at the times 
when the ordinary load and the extreordinery load overlap. 

The system which the author has to propose involves a two-rate 
meter which will ordinarily register at 2 low rate, excepting at the 
particular periods when the demend on the plant becomes excessive, 
when the meter can be transferred to register on the higher rate. An 
indicetor showing when the high rate is in force, informing the con- 
sumer when he is being charged at the increased rate and thus helping 
to keep down the high peak on the plant, would be very desirable. 
The change from the low to the high rate should preferably be made 
automatically. At the moment, the requisite automatic arrenge- 
ment does not appear to be commercially available, although no 
doubt it would soon be produced should any active demand for it 
arise. At the start, therefore, the chenge from onc to the other rate 
would heve to be made from the central station hy some means of 
remote control. 

The condition for applying the high rate would then be sct in 
&ccordance with a fixed ratio of load to plant rating, and particular 
emphasis should be laid on the point that the high rate is not 
chiefly for the purpose of obtaining revenue, but for bringing the 
abnormal peaks under control, thus enabling a given plant to 
furnish safely a much greater 
output than would otherwise 
be safe. As the connected 
load on the plant increases, 
the high rate automatically 
comes имо force oftener, 
tending to restrict the de- 
mand slightly. ‘Then, when 
the plant is extended, this 
restriction is automatically 
removed, and the demand 
goes up rapidly, so that the 
new plant soon earns its pro- 
portion of revenue, 

The advantages likely to | 
accrue from the suggested rate scheme are, briefly, that it suto- 
matically differentiates between classes of consumers, minimises 
clerical work and risk of orrors, does away with duplicate wiring end 
meters, and requires no inquisitive restrictions аз to the purpose for 
which energy is being used, whether for heating, motors or lighting. 
It also avoids periodical inspection of the number of the consumer's 
outlets, the type and candle-power of his lamps, end places no limita- 
tion beyond fuse capacity to the demand which the consumer may 
take. But, above cll else, its greatest inducement is the low rate it 
charges for energy at all times except during a few hours each 
year, 

For making the chenge-over from the high to the low rate on such 
& two-rate meter severa! methods will at once suggest themselves. 
A separate control circuit might be installed, the mechanism itself 
being perhaps of. the polarised type. Another arrangement might 
utilise & small low-voltage current of fairly high frequency super- 
posed on the main supply. The change-over mechanism would be 
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Copper Conductor 


* Abstract of an article in the “ Electrical World.” 
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New CONTINUOUSLY “ LoADED" TELEPHONE CABLE LAID IN THE ENGLISH CHANNEL (HaLr Siz&), 


actuated by г small electromagnet of a large number of turns, con- 
nected in series with а condenser so as to approximate resonance. 
Such г device could be made quite small and manufactured in large 
quantities quite cheaply. 

In the arrangement of dials suggested, the low-rate scale is per- 
manently in circuit, while the high-rate is made to register, in addi- 
tion. at the high-rate periods. The total consumption is thus charged 
for at the lower rate, to which is added the excess charge of the high- 
rate unit. Such an arrangement could be readily fitted to existing 
meters, and offers no possibility of the mechanism sticking half-way 
with neither dial working. | | 

The indicators, which could be fixed anywhere on the consumer's 
circuit or plugged into опу lamp socket, песа be only simple electric 
bell movements in series with small condensers arranged round the 
megnet hobbins. Jf an audible signal is desired, a diaphragm could 
be placed close to the magnet. The high-frequency control current 
would be superimposed on the main circuit through г, series trans- 
former апа would be applicable to either alternating-current or direct- 
current systems. 

In the system proposed, the charge for energy would be as low as 
possible, à service charge being made to cover the capita! outlay. 
To determine the service charge one would deduct from the present 
total revenues under the old schedule (sssuming the results ere 
reason” bly satisfactory) the low cost per kilowatt-hour it is proposed 
to charge, say, 1d. to Id. per unit. The belanee would then become 
the service charge. With this arrangement а fair minimum revenue 
is assured, whetever improvements may be effected in lighting ap- 
pliances, while the door is opened to an increased use of other ap- 
pliances such thet any reduction in consumption for lighting would 
be swamped by these. 

The service cherze may be based with advantage on the meter 
expscity needed. To protect the meter—not to limit the maximum 
demsnd—the suthor would prefer, instead of a fuse, an automatic 
cut-out with а good time lag, arranged so thst it can be reset by the 
customer, but not held in against an injurious overload. Not having 
the risk of ә serious shut-down, the customer is likely to use energy 
with grester freedom, and thus to work up to higher loads than other- 
wise, lesding to incressed revenue. 


THE NEW CHANNEL TELEPHONE CABLE. 


The accompanying illustration shows the details of con- 
struction of the new telephone cable recently laid between 
Abbotscliff and CapeG ris Nez by the Telegraph Construction & 
Maintenance Co. on behalf of the French Administration of 
Posts and Telegraphs. 

‚ It will be noticed that this cable is of the continuously loaded 


type, and special interest, therefore, attaches to this, since it 
enables a direct comparison to be made with the Pupin coil 
loaded cable laid between the same points to the order of the 
English Post Office. The continuously loaded type, of course, 
has none of the mechanical objections that are inherent in the 
coil loaded type ; indeed, in external appearance and in general 
cable construction it is identical with ordinary submarine 
cables, and therefore presents no increased difficulty either in 
laying, picking up, or in repairs. 

The copper conductor, which weighs 300 lb. per nautical mile, 
consists of a central copper wire surrounded by five copper 
tapes according to the method introduced by Mr. Willoughby 
Smith, and the inductance loading is obtained by surrounding 
the conductor with a close helically wound layer of 0:012 in. 
steel wire, the whole being covered in the usual way with gutta- 
percha to a diameter of 0:412 in. | 

The cable, in all its stages of manufacture, was submitted to 
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rigorous tests bv the technical representatives of the French 
Administration, and was found to have successfully met all the 
requirements of the specification. The attenuation constant as 
measured after submersion, and at а frequency of 1,000 altera- 
tions per second, was found to be 0:00996 and 0:00987 per loop 
kilometre for the two circuits respectively. 


SOME QUANTITATIVE EXPERIMENTS IN LONG- 
DISTANCE RADIOTELEGRAPHY.* 


BY L. W. AUSTIN. 


During December, 1909. and the spring and summer of 1910 the 
Navy Department (U.8.A.) carried on long-distance wireless tests 
between the scout cruisers ** Birmingham " and ** Salem” and the 
large Fessenden station at Brant Rock, which was leascd by the 
Government for this purpose. The United States Naval Wireless 
Laboratory had charge of the taking of certain quantitative measure- 
ments in connection with these tests, and this enabled us to obtain 
scientific data in regard to the laws which govern the radiation and 
reception of electrical waves, and. what was of especial interest, to 
study the course of the so-called atmospheric absorption up to a 
distance of about 1.000 miles. This Paper contains the results of the 
work. 

It was shown by Duddell ard Tavlor[. in experiments carried on 
between a lend station and the steamer ** Monarch" in the Irish 
Sca, that the receivcd current over water fell off very nearly т pro- 
portion to the distance. This law has since been verified by Tissot. 

The Brant Rock station. situated directly on the shore 20 miles 
south of Boston, ешр'оуз for its antenna 2 steel tower 420 ft. high 
and 3ft. in diameter thoroughly insulated at its base. From the 
top of the tower extend four arms 50 ft. in length, and from exch of 
these two 300 ft. evlindrical cages are drawn out hy means of guys 
at an angle of about 45 deg. This forms a system of cight conduc- 
tors spaecd symmetrically about the tower. These cages аге 
approximately 4ft. in dismeter and consist of four wires each, sep»- 
rated by a system of hoops. The cages are insulated at the bottom 
and electrically connected to the steel tower at its top, thus forming a 
{уре of umbrellaantenna. The inductance of the complete antenna 
system amounts to 0:055 millihenry and the capacity is 00073 mfd. 
The closed circuit was inductively coupled to the antenna just 
loosely enough so thet but one wave lengths was radiated. The 
closed circuit condensers were of the well-known Fessenden com- 
pressed-air type. and for a wave length of 3.750 metres the capacity 
was 0-18 mfd. The spark gap was of the Fessenden synchronous 
rotary type with two fixed electrcdes and a system of rotary elce- 
trodes mounted on the shaft of the generator. The generator was 
rated at 100 kw. at 500 cycles, thus producing 1.000. sparks per 
second, but it was only possible to run it at the time of the expori- 
ments at 50-60 kw. 

The scout cruisers were provided with flat-top antenn:e supported 
bv steel masts surmounted by wooden topmests. The antenna 
dimensions were: Length 116ft., breadth 401t., number of longi- 
tudinal wires 14, cross wires 15. The height above the water was 
approximately 130. The capacity was about 0:0018 mfd. and the 
inductance 0-038 millihenry. During. the May experiments the 
capacity of the “ Birmingham " was increased by two 70 ft. cages 
forward and two 80 ft. cages aft set at en angle of epproximately 
30 deg. with the vertical. These cages were similar to those forming 
the umbrella of the Brant Rock tower. Thus increased the capacity 
to about 40-0025 mfd. In the midst of the July tests, cages were 
added to the ** Salem " also, but the change resulted in no observable 
variation in the intensity of the signals, the increase in capacity 
being apparently counterbalanced by the decrease in effective height. 

All the deductions were based on the July experiments, for which 
the data were the most accurate. Careful measurements were made 
on the intensity of the received antenna current at Brant Rock for 
the two wave lengths 1,000 metres and 3.750 metres. This current 
was measured either by means of a hot-wire ammeter of 15 ohms 
resistance, provided with a mirror for mirror and scale readings, or 
by a tellurium-constantan thermoelement. also of 15 ohms resistance. 
For the 1,000 metre wave length a variable air condenser was placed 


* Abstract of an article in the “ Bulletin” of the Bureau of Standards, 
jane Duddell and J. E. Taylor, THe Егеств:стах, Vol. LV., р. 260, 

+ C. Tissot, Тнк ELECTRICIAN, Vol. LVI., p. 843, 1906. 

ў Experience has shown that when the closed circuit is properly 
designed — that is, without undue waste of energy from brushing, бе. — 
the grentest range is obtained by a coupling loose enough to give but 
ono wave length in the antenna. 
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in series with the Brant Rock antenna, апа in this way it was 
possible to adjust the antenna resistance for both wave lengths to 
about 95 ohms. From a number of observations it was determined 
that the received current at Brant Rock for a wave length of 1,000 
metres was 10,500 microemperes for the ‘ Birmingham,” with a 
sending antenna current of 33 amperes, and 11.000 microamperes 
for the “ Salem." corresponding to a sending antenna current of 27 
amperes. For a wave-length of 3,750 metres the received currents 
were 3,200 microamperes for the ** Birmingham " and 4,100 micro. 
amperes for the * Salem," corresponding to sending antenna currents 
of 27 amperes and 24 amperes. 

After the ships had attained distances too great to permit the 
reading of the received signals at Brant Rock by means of thermo- 
elements, a chaleopyrite-zinkite rectifier with galvanometer was 
employed whenever the atmospheric disturbances permitted. 
Throughout the experiments, both at Brant Rock and on shipboard. 
shunted telephone readings were taken on the incoming signals, 
The detectors used for the shunt readings were of the free wire, 
electrolytic type and the head telephones connected in series were 
each of 600 ohms resistance, the shunt being placed across one of 
these according to the Fessenden methcd. : | 

In a wireless station, with its varying degree of noise, especially 
if the station is on shipboard, the errors amount under ordinary cir- 
cumstances, with gocd operators, to from 20 to 40 per cent.; while 
in а stormy time, or when the atmospheric discharges are heavy, 
the observed strength of signal will often be only a small fraction 
of that which would have been observed under normal conditions. 
The standard of eudibility taken in this work is that strength of 
signal which permits a clear differentiation of the dots and dashes. 

For determining the law of the decrease of the intensity of the 
signal with the distance è smooth curve was drawn through the 
observed day readings, and points on this were taken as the observed 
values for purposes of cz!culation. It was assumed from the results 
of Duddell and Taylor and Tissot that the received currents would 
be inversely proportional to the distance, provided no absorption 
existed. The observed curve indicated that this was approximately 
true up toa point between 100 and 200 miles, but beyond this point 
the currents evidently dropped much more rap:dly. The simplest 
assumption in regard to absorption is that it is proportional to the 
distance. Joining this to the Duddell and Taylor lew we have as 
an expression for the received current 
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where d is the distance, К the received current at unit distance, e 
the base of the natural logarithms, and A a constant. Dr. Louis 
Cohen, of the National Electric Signalling Co., while testing the 
validitv of this formula, made the discovery that A was inversely 
proportional to the square root of the wave length within the limits 
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of accuracy of the observations. Then, writing „к {һе ехргез- 
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sion becomes 
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а із the absorption coefficient and in these experiments equals 
0-015, the distance and wave length being expressed in kilometres. 

The smoothed observation curves given by the author, together 
with the tabulated results, show that the agreement is exceedingly 
goed, MEN 

According to the caleulations of Zenneck, the conductivity of air 
at moderate heights cannot explain the magnitude of the observed 
absorption, neither can the sea-water absorption be of the proper 
magnitude, according to the same author. But :аз the wave front 
at апу considerable distance from the sending station must extend 
far into the upper layers of the atmosphere, it does not seem im- 
probable that this is the region of absorption. И the conductivity 
is inercased by the sun's rays at these heights, this wou'd also 
explain the differences in the strength of the diy and night signals. 
The observations would indicate, if this explanation is true, that the 
excessive jonisvtion may, especially in summer, persist through 
many nights. The general experience of wireless telegraphy would 
indicate that during the colder months the absorption dies out more 
uniformly at night. The day absorption appears from the data 
obtainable to be fairly uniform throughout the “year, at least in the 
portion of the ocean covered by our observations, although there 
are undoubtedly variations at times. There are well-authenticated 
instances when, for a day or two, the absorption seems nearly to 
disappear in the daytime. | и 

At the close of the test with the scout cruisers, a flat-top antenna 
was erected at Plymouth, 11 miles from Brant Rock, for the purpose 
of investigating the relationship of height of antenna and wave 
ength to sending and receiving. The results showed that the 
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received antenna currents between two stations with salt water be- 
tween are proportional to the product of the heights of the sending 
and receiving antenne and inversely proportional to the wave 
length, provided that the antenna resistances remain constant. The 
experiments also indicate that for the greatest efficiency of a flat-top 
antenna the vertica! lead wires should be bunched so as to reduce 
their capacity as much as possihle and concentrate the capacity at 
the greatest beight. "These exporiments were carried on with flat- 
top antenna heights of from 30ft. to 80ft. and wave lengths from 
approximately 1,590 to 4,000 metres. 

Taking account of the influence of antenna height and wave 
length, the equation given above may be extended and è general 
day transmission formula written as follows: 


I h _ mould 
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where I, represents the current received, I, the sending current. 
d the distance between the stations and 1. k, the heights of the 
antonna; the currents are to be expressed in amperes and èll 
lengths in kilometres. From this it would appear that it is advisable 
to rate stations according to the magnitude of the antenna current, 
or, perhaps better, secording to the product of the current into the 
height. This formula has been tested for sending currents from 7 
to 3) amperes, antenna heights 36ft. to 13)ft., wave lengths from 
300 to 3,750 metres, and distances up to 1,000 nautica! miles. 

In regard to the value of the day absorption, the above expression 
is satisfied within the limits of error of the observations. It is quite 
possib'e that when observations are made at distance: of 2,00) 
to 3,000 miles, the va'ue of the absorption cocfticient will have to 
be corrected by 10 or even 20 per cent., a3 this amount of error 
could exist without discovery at the distances covered in these 
experiments. It is also possib'e that the square root law relating 
the absorption with the wave length is only an approximation. 
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DIVERSITY FACTOR AND FIXED CHARGES.* 


BY RENZO NORSA. 


Considerable attention has been paid lately to the study of the 
diversity-factor, its importance in central-station economics being 
universally recognised. А definition of this term has recently been 
edopted in the Standardisation Rules of the American Institute of 
Electrical Engineers. We are also indebted to different authors for 
some valuable contributions on the subject. 

The most important points which have been brought out may be 
briefly summarised as follows : Different diversity-factors can be dis- 
tinguished, corresponding to the ratios existing between the sum of the 
demands of the elements of each subdivision and their actual com- 
bined maximum demand. hus, while a diversity-factor higher than 
three Ваз been found in Chicago among residence lighting consumers 
supplied by one single distributing transformer, the diversity among 
feeders is only a little over unity. The effect of the diversity-factor 
upon the load-factor and the relation existing between these two terms 
is generally expressed by saving that the load-factor increases in 
“bout the same ratio аз the diversitv-faetor. 

The significance of the diversity-factor is th st it represen:s numer. - 
слу the combined effect, on the centra! station, of a class of con- 
sumers. The individual consumers belonging to this class might 
exceptionally have the same lJoad-factor. Generally, however, 
individual load-factors will be different, hence the tendeney in 
scientific rate making is to charge each customer according to the 
load-factor of his particular plant. It is now intended to discuss if 
it is proper to use the same diversity-factor in apportioning the fixed 
charges among customers having different load-factors. 

We will start with a few examples, which will give an outline of the 
question. ‘Take for instance a distributing svstem like the classical 
Brighton system. The fixed charges per customer are found 
by the use of the diversity-factor, the energy being charged 
at a constant price per kilowatt-hour. The purpose of the 
rate, either in the Hopkinson or in the corresponding Wright 
form, is to differentiate between short and long-hourusers. Now 
it may be easily seen that the result of applying one single 
diversity-factor to consumers who, although belonging to the seme 

* Abstract of an Article in the © Electrical Review and Western 
Electrician." 

T Diversity-factor is the ratio of the sum of the maximum power 
demands of the subdivisions of any system or part of a system, to the 
maximum demand of the whole system or the part of the system under 
consideration, measured at the point of supply. 

$ See Н. B. Gear, " Transactions," A.L E.E., XXIX., р. 375, 1910: and 


also a Paper by C. J. Russell read before the Philadelphia section of 
the N. E. L. A. | 


class as, for instance, residence lighting, may have different load- 
factors, is a discrimination favouring excessively the long-hour users. 
In fact, suppose that among all the customers whose lozd-factor is 
generally low and whose agercg:te diversity-fector is for instance 
three, there be some consumer having г very зору load and con- 
sequently 2 very high load-fector. It isepporent thet this consumer 
does not contribute at ell to the everege diversity, end, therefore, the 
fixed charges figured as shown above are too low for the long-hour 
users end consequently too high for the short-hour users. Orin other 
words the Jong-hour users are given the privilege of sharing with the 
short-hour users the edvantege of the eggregete diversity, while 
this diversity is due only to the customers meking a short or an 
irregruler use of the electrical energy. | 

Ап examp'e of how the Wright and Hopkinson system operates in 
favour of the long-hour consumer is the following : Assume a central 
station supp!ving three consumers, the supply of electric current being 
mide to the first consumer from 8 a.m. to 4 p.m.,to the second from 
4 p.m. to 12 p.m.. and to the third from 12 p.m. to8 a.m. Each con- 
sumer makes the seme d»mend upon the station and has а steady 
logd. The lord-fector of the centra! station is consequently one. 
The diversity factor is three, end the fixed charges are found by 
dividing by three the fixed costs per kilowatt demand upon the 
station. In this esse the loed-fector of cach customer is 0-33 and 
there is no doubt thet the epportionment of the fixed charges made 
on the hasis of the eguregete diversit v-factor is correct end equitable. 
But now suppose thet the consumers be only two, one using the cur- 
rent for eight hours, and the other for the remeining 16 hours, both 
agein with the seme demand and with è steady load ; then the load- 
fretors wou'd he 0-33 for the eight-hour consumer and 0-67 for the 
16 hour consumer, end the diversity-fector, according to the defini- 
tion, would be two. H is epp went that if the apportioning of fixed 
charges shou'd now be made according to the aggregate diversitv 
of these two consumers having different. load-factors, the 16-hour 
user would contribute too little to the fixed costs, and the eight- 
hour user would contribute too much. In fact, the 16-hour user 
wou!d pay ks; then two eight-hour users paid in the first case, while 
on the contrary the eight-hour user мои! pay more than in the 
first esse. It ean thus he seen that the diversity-factor generally con- 
sidered (diversities among classes at the time of the peak being so far 
negleeted) is not à proper measure of the individus! responsibilities 
of single customers for the capital costs. 

It con then be said that if the consumers have different load-factors, 
the diversity factor is no measure of their individual responsibilities 
for the m:ximum demand made upon the central station, but is only 
® mesure of their collective or combined effect. In other words 
if 100 customers are supplied. each having a demand of 10 kw.and 
if the diversity factor is two, the effect on the central station will be 
900 kw. It cannot, however, be said that each customer, irrespec- 
tively of his own load-factor, will be, as an individuyl, equally re- 
sponsible for the cost of 5 kw. demand. 

As a matter of fact there are two different kinds of diversity * 
which for the purpose of our study, must be taken up separately ; 
there isa general diversity and atime of-day diversity.t The general 
diversity depends upon the casual or accidental time displacement of 
customers dem:nds on eecount of their intermittent or irregular usa 
of the current. The time-of-diy diversity, on the contrary, is 
originsted from the fact thet the current may be used by single 
customers or classes of consumers at different times of the day, a 
greater supply being required at certein detinite hours (as the first 
night. hours for electric lighting or rush hours for electric traction) 
and а very small supply during other hours. Thus there is a time- 
of-day diversity between power 1024 and lighting load; but power 
customers, using the current during the same hours have a general 
diversity among themselves, and likewise lighting consumers have a 
general diversity among themselves. Leaving aside for the moment 
the time-of-day diversity, let us take up the general diversity. 

By considering the question of diversity as a problem of chance, 
we will now proceed to investigate how the frequency of coincidental 
demands depends upon the elements which ere of interest in pro- 
blems of rates, that is load factor and magnitude of demand of single 
consumers. Without attempting to put the question in a mathe- 
matical form we shall confine ourselves to a few exemples taken from 
the theory of probabilities. Suppose, for instance, that there are 
four bags. each one of which contains three black balls and one white 
ball Let one bell be drawn from each bag and the number of black 
balls recorded. Then let the four balls be replaced in the bags and 
four balls drawn again and each time the number of black balls 


* The term diversity is used hereafter with a more general meaning 
than diversity-factor, the last involving the idea of an aggregate effect, 
while diversity may as well refer to individual responsibility. 

t Seasonal diversities (or time-of-the-year diversities) are not con. 
sidered in this article, and are rarely taken into account 1n rates. 
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recorded. In the long run the frequenoy polvgon would have ordi- 
nates proportional to the following figures : 1 corresponding to four 
white balls drawn at the same time ; 12 corresponding to one black 
end three white: 54 to two bleck and two white; 108 to three 
black and one white ; 81 to four black balls. 

Suppose now thet two bags should contin three black and one 
white bell each and the two other one black and three white bolls 

ech. The frequency polygon would then have es ordinates : 9 corre- 
sponding to four white balls; 60 to one black and three white; 
118 to two black and two white ; 60 to three bleck and one white ; 
9 to four black balls, 

Bv comparing these two examples we sce that there is a certain 
definite combination of bleck and white balls which is repeated 
most of the time. In the first. созо this was three black and one 
white; in the second case two black and two white. Consequently 
we see thet the combination that will appear more frequently corre- 
sponds to the ratio of the tota! number of black balls to the total 
number of white bells contained in all four begs. Another result 
is that in the second case the frequeney corresponding to three black 
and one white ball is much lower then in the first ease. the reason 
being natureUy that in the second case two begs contain one black 
and three white balls, while in the first ease all four begs contained 
three black and one white bells. 

Now how can the problem of diversity in the eleetrie supply be 
comparcd with the above exemples? Take for instence, è certain 
number of consumers supplied by one single distributing transformer 
(the individual load factor of these consumers, it is supposed, being 
different from unity). It is possible that for a few instants every day 
ell their demands actuelly happen to be coincidental., but the fre- 
queney corresponding to this event is so low that it will have no 
appreciable effect upon the transformer. Then it will happen more 
frequently that only a certain pert of the eggregste demands of the 
consumer be coincidente! ; gevin we will find that a still smaller per- 
centege of the egeregate demand will he still more frequently coinci- 
dental and so forth. "hus a certain coincidental demand will he 
reached which will he frequent enough to require thet the capacity 
of the distributing transformer be proportionate to this demand ; 
if. for example. this demend should be 55 per cent. of the aggregate 
of the consumers’ demands, we would sav that the espocity of the 
transformer wes determined according to a diversity-factor 100: 
55— 1.82. Thus it is evident thet there is en enalogy between the 
two examples given above and the case of the supply of electricity 
to а certain number of consumers using the electric current. more 
or less irregularly. As а consequence of the general diversity among 
these consumers, the demand mede upon the central! station will tend 
to become constant, or else the central station Jond-factor will tend 
. to become unity. The greater the number of customers supplied, 
-the more constent the demand will become and the nearer the load- 
fector will approech unity. 

From the second example we see that if some consumers supplied 
by en eleetric generating station have а high Joad-factor and some 
others 2 low loed-fretor. the demand most frequently made upon the 
central station will have a lower volue then if atl eustomers hed a 
high Jozd-feetor, The consequence is that on 2 strict responsibility 
basis the. fixed. charges cannot be equitebly prorated among cus- 
tomers 2ecording to an aggregate diversity-feetor; but in shoring 
capital costs. the burden. kuid on low load-faetor customers should 
be smaller than the burden laid on high load-feetor customers. | 

We will now inquire what is the relation between diversity and 
magnitude of consumers demand. It is epperent that, as far is 
diversity is concerned, the diference which may exist. between large 
and small consumers is dependent not onthe size but on the number 
of customers which are supplied by the generating station. In fact, 
there is no reason for the diversity-factor of a group of етра cus- 
tomers being lower than the diversity-factor of a group of small cus- 
tomers. if the number of customers in these two groups and the charge- 
ters of their load disgrams sere the same. But ifa certain definite tote! 
capacity of generating station is considered. and this capacity is 
supplied either to a sinall number of large consumers or to a large 
number of small consumers, then it is obvious that the diversity will 
be much greater in the second case. 

This may be illustrated again by the theory of probabilities, Com- 
pare for instance, with the first example, the following in which cight 
bags are supposed to be taken, each one containing ag twin three black 
balls and one white ball. "The law of frequeney will then be expressed 
hy the following figures. to which the ordinates of the frequeney poly- 
gon are proportional : 1 for eight white balls drawn at the same time ; 
24 for one black. seven white balls; 252 for two black, six white ; 
1.512 for three black and five white; 5.670 for four black and four 
white ; 13,608 for five black and three white ; 20.412 for six black and 
two white; 17.496 for seven black and one white ; 6,561 for eight 
black. The frequency polygons corresponding to the three examples 


given are plotted in the accompanying diagrams having as abscisse 
the number of black ba!ls drawn at the same time, and having ordi. 
nates proportional to the frequencies. 

From the above figures we see that. although the proportion of 
black and white ba!ls in the bags is the same as in the first example, 
still on account of the greater number of bags the relative propor. 
tion of cases in which 21 balls drawn are black becomes much smaller. 
That means that the frequency polygon is spread out now much less 
than it was when we were dealing with four bags only. Therefore 
(all other things being equal), a variation from the average coinci- 
dental demand is much more likely to happen for a class of large 
customers than for a class of small users, because for а given capacity 
delivered from the central station the class of large users is neces- 
sarily composcd of а smaller number of individuals. | 

So far we have been dealing only with the genere! diversity ; we 
must next consider the time-of.dsy diversity. Diferent classes of 
consumers may use the current at different times of the day, and 
this fact is expressed bv saving that there is a time-of.dsv diversity 
among these classes. The time-of-dsy diversity is no more a casua! 
or accidental d'splacement, but, on the contrary, d?penda on certain 
definite reasons or eireumstanees, This diversity must obviously be 
considered in prorating the fixed charges among the different classes. 
But when we come to the apportionment among the individual con- 
sumers within a class, as for instance liguting consumers or power 
consumers, then a genera! diversity will exist among these consumers 
exactly as noted before. Naturally, if the use of electricity. insterd 
of being possible at anv moment of the day, is confined within n»rrow 
limits of time, the aggregate diversity-factor of all mdividus's belong- 
ing to а certain class will become lower ; that is, it will more easily 
happen that the атмаз of different consumers be coincidental. 
But the individus! responsibilities (to be taken in account in pro- 
rating «mong the individua!s of the class the fixed costs cehargeshle 
to the whole class) will still be dependent upon the individus! regu- 
larity or steadiness in the use of the current. 

A practical example of the relation between individual load-factor 
and individu! diversity is the following. | Let us consider the electric 
signs connected to a distributing svatem. If all signs are lighted 
during the same hours it will be correct to assume that this class 
of business as а whole has a certain responsibility for the capital 
costs. But within the class, we find that some signs are lighted 
continuously and some others are flashed. If, now, the class of electric 
signs has a diversity-factor higher than 1. this is due only to the 
signs of the flasher type and not to the signs which are burned 
steadily. Consequently, responsibilities of individua! customers in 
sharing the burden of fixed costs laid upon the class should be 
med^ proportional to their load-factors. In other words, the rate 
would be simply a meter rate ; a Wright or a Hopkinson rate would 
lay excessive burden upon the signs of the flasher type. 

The conclusions which may be drawn from the foregoing an?!ysis 
may be summarised as follows : 

(1) The question of diversitv-factor is very important in central- 
station economics. It can bo said that both centralised production 
and diversity-factors are the economica! reasons of the existence of 
the central station. This last point is often neglected by the advo- 
cites. of isoleted plants, and in fact we often hear of the cost per 
kilowatt maximum demand on an isolated. plant being compared 
with the cost per kilowatt maximum demand at a centra] station, the 
last being found generally higher on account of the investment in the 
distributing svstem. То mike а comparaion on an equitable basis 
the cost per kilowatt m»ximum demand on an isolated plant must 
be compared with the cost per kilowatt customer's demand. 

(2) Increasing the diversity-factor means improving the load-factor, 
but improved losd-factor is not necessarily a consequence of m- 
cressed diversity-factor. "Thus, a centra! station supplying a certain 
number of consumers, all making a stexdy and continuous use of 
the current, would have unity load-factor and still have only 1 as 
diversity -factor. | 

(3) When we come to the problem of rate making we find that the 
diversit y factor, as defined in the Stand wdisation Rules of the Ameri- 
can Institute of Electric2] Engineers, is a measure of the aggregate 
effect upon the station of a!l customers or of a group of customers, 
but is not the proper measure of their individua! responsibilities. 
which should be taken in account in sharing the burden of fixed costs. 

It is consequently obvious that in all the systems of charging of 
the Hopkinson-Wright tvpe, consumption and capacity expenses 
are dealt with differently. In fact, the consumption charges are 
based on a rule of individua! responsibility, the energy consunied by 
each individua! eustomer being metered and charged at а cost which 
is approximately the cost of producing it. On the other aide, the 
capacity charges are fixed on the basis of the aggregate effect (of all 
customers or of à group of customers, as lighting or power users) 
on the central station ; thet is to say, they are not fixed according to 
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an individual responsibility but rather according to an average 
responsibility, 

By the above criticism the writer does not intend to discredit the 
classical system of rates which is based on а demand charge and on 
an energy charge, but rather to point out that there are some very 
strong objections against the advisebility of strictly following in the 
apportionment of costs for rete making, such genera! rules as are 
often claimed to be scientifically correct and equitable. The pro- 
blem of rates is by no means à problem for which a general solution can 
be given. 

As » matter of fact the stand-by system of charging would be 
correct if there were not suche thing s diversity. Atypicel example 
of a system in which there is actually no diversity is а single office 
telephone plant, each subscriber being the exclusive user of a cert»in 
part of the plaat, and being consequently responsible for the corre- 
sponding investment cost. When we come to a multi-office system 
then the diversity comes in as time displacement in the use of the 
trunks among the different exchanges. In an electric svstem for 
power and light supply diversity affects generally all the generating 
and distributing system. 

It is, however, possible that there be no diversity суеп in an electric 
system ; thet may happen in two cases: (1) if there is no genera! 
diversity ; (2) if there is no time-of-d»sy diversity. The first c2 
means that all customers make г continuous and steady use of the 
current. This cese hes not practices! interest, and would be very 
simple from the rete-msking point of view. The second case, on 
the contrary, is very important. It means thet all customers require 
the supply of current at a certain definite moment of the day, the 
consequence being thet the centre! station has a very high peak 
of short duration and consequently a very poor load-factor. The 
maximum system of charging is now undoubtedly appropr’a‘e and 
equitable. The opposite css? is thet the diversity among customers 
is so high as tomake the demand on the centre] station steady, that 
is tosey, the load-factor unity. In this c»so the maximum demand 
system of charging would be unfair, because it is app2rent that the 
responsibilities of individu! consumers for the c2pite! costs are pro- 
portional to their load-fectors. Consequently the cffect of applying 
the demand system will be that the short-hour users will contribute 
too much to the capita! costs and long-hour usera will contribute 
too little. 

These remarks bring out an import»nt point, which is that a contra! 
station's losd-factor shou'd be considered in determining rate svs- 
tems, not only for the purpose of fixing the numeric! values of the 
charges but also for selecting the proper form of the schedule. That 
is to say, the relative importance to be given to the kilowatt charge 
and to the kilowett-hour charge should be mad? dependent upon 
the genera! conditions of operation of the electric system ёз repre- 
sented by the centre!-station loa2d-fector. "Ihereforc, г strict mexi- 
mum demand system will be appropriate for systems havinga high 
peak of short duration ; e.g., smell central stations, the greater рэгі 
of whose business is the supply of current to lighting consumers. 
Ав о mstter of fact such were ex^ctly the conditions of the Brighton 
system where tho Wright mothod of charging we origina!ly applied. 
But the more the central ststion's load-fector increasss the less it 
becomes appropriate to edhere strictly to the maximum demand 
system. We often hear the word; desirable end undesirable cus- 
tomer used әз synonymous of long end short-hour users. This is 
correct for a зто centre! station operated with a low load-fector, 
but in a large system opereted with a considerably higher load. 
factor all users will be about equally desirable. Therefore, larger 
systems, having the edventoge of a great diversity, and being able 
to secure different kinds of business and thus gradus!ly to improve 
their load-fectors, shou'd not discourage the short-hour users by 
excessively high e»sp»city charges. 

To sum up, it scoms to tho writer thet rate makers are often in- 
clined to lay too much importence on the stand-by charges and too 
little on the consumption charges, the consequence being th:t the 
price per kilowett-hour is med» too low and the price per kilowatt 
too high. If the points set forth in this article will bo accepted it 
must Бе clear that in rete-making it is neither equitable nor conve- 
nient to burden all capita! costs on the cspacity charge, nor, respec- 
tivelv, on the higher price epplied to the first hours of use. At le»st 
& certain part of the capita! cost should, on the contrary, be spread 
over the energy actue!ly consumed by tho customers, which means 
that it should be included in the consumption charge. 


Electricity Consumption in the United States. — According 
to the “ Electrical Review and Western Electrician," in New 
York City nearly 50,000 new consumers are connected per 
annum; in Chicago 25,000, and in Philadelphia, 15,000. 


DUBILIER'S HIGH-POTENTIAL APPARATUS. 


Great developments have been made during recent years in the 
production of electric oscillations and high-potential currents, but 
although such oscillations are used in wireless telegraphy and in 
medical work there are still large undeveloped fields in which such 
methods should prove useful. For example, Dubilier claims that in 
his investigations he has been able to detect faults in woollen and 
cotton goods end other non-conducting materials by means of the 
X-reys. Similarly invisible metallic veins in marble switchboards 
cou'd be еззПу detected. 

If such apparatus is to be placed within easy reach of the layman 
and the professional it must be simple, durable, easy to manipu- 
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Fra. 1.—DiAGRAM OF CONNECTIONS. 


late and cheap, and it may be said that the omission of these qualities 
prevents the apparatus now on the market from having a wider field 
of applieation. 

In medical science the Róntgen-ray «pp2ratus is probably the 
most useful of electrical apparatus, but it often takes two operators 
to work the machine successfully, on account of the many different 
switches, rheostats, electrolytic and mercury interrupters, lerge heavy 
Rhumkorff coils, sometimes Tesla coils and Leyden jars, &с. These 
m5ke the machine complicated and costly. The instrument here 
described possesses favourable points in this respect, for it is not. 
heavy or complicated, being, in fact, so simple that it is claimed 
that a laymen can work the xspparatus аз well аѕ^оп expert. 


Fio. 2.—Освилев PORTABLE X-Ray APPARATUS. 
(Weight 111b.) 


Dubilier uses practically undamped oscillations as employed in his 
experiments on wireless telephony (see THE ELECTRICIAN, Vol. LXVI., 


р. 462, ond Vol. LXVII., р. 737). | 
Complete, the box, 15in. by 9in. by 8in., contains two trans- 


formers, а quenched-arc oscillator end a small condenser. Altogether 
the machine weighs 151b., but a heavy discharge of over б1п. can 


be obtained, as shown in the photograph (Fig. 2.) HP 
We understand that the transformers are built on new principles, 


each containing two secondaries with а primary сой between them, 
ЕЎ 
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and so constructed that there is very little magnetic leskage. The 
core runs through the centre of the three coils and these are so 
wound and placed that resonance is obtained. A small variable 
quencher or oscillator is used 23 an interrupter and is so mede that 
its resistance is always changing. The oscillator is connected in 
the primaries so that the current is broken or varied from the middle 
of the primary, thus reducing the inductance (хее Fig. 1). Тһе 
current is regulated by means of a small serew which changes the 
length of the oscillator. i 

With a primary current of 2 amperes at 110 volts, either con- 
tinuous or alterneting, the discharge obtained from the secondaries 
is sufficient to operate large X-ray tubes for- photography. 

The high insulation necessary in a small coil for high voltages is 
obtained by a vacuum drying end impregnating apparatus, and by 
using a layer of solid pure insulating composition hetwcen each layer 
of the secondary. 

The practicability of the method can be scen from the fact that 
no heavy parts ore used; hence the machine, as indicated by Fig. 2, 
сап be made portoble and carried to a bedside. The cost is stated 
to be about one-tenth that of other m»chines and thus it should be 


Fic. 3.—RADIOGRAPH OBTAINED WITH PORTARLE APPARATUS, SHOWING 
Broken FIRST FINGER. 


more popular; it is also simple in maipalation, having only one 
current regulator and switch. It can be applied for other purposes, 
such as therapeutics, cautery. darsonvalisetion, &с. А radiograph 
obtained with this apparatus `в reproduced in Fig. 3. 


A BISMUTH-SILVER THERMOPILE.* 


BY W. W. COBLENTZ, PH.D. 


Being able to purchase fine bismuth wire (from Hartmann & Braun), 
an attempt was made to use a pile constructed of bismuth iron 
soldered with Wood's alloy. The iron was first tinned so as to make 
good contact. It was found that the resistence of a single Junction 
rose from 1-5 ohms to 3 ohms, and some to 90,000 ohms, in a few 
days, and the whole was therefore discarded. In view of the fact 
that iron rusts easily, thet the Bi-Fe junctions were weak, and that 
the thermoelectric power of Fe is about five times that of Ag, while 
its resistence is from six to 10 times that of Ag, there is no particular 
sdvantege in using iron instead of silver. ‘The welding of bismuth 
to silver makes а very strong junction. It wes found thet the direct 
welding of Bi to Ag was somewhat difficult. A smell bead of tin, 
shout 0-1 mm. in diameter, was therefore melted to the silver wire 
(Ар =: 0-051 mm. diameter) by means of a small heater of nichrome 
wire filed thin et the point. The end of the bismuth wire 
(Bi=0-1 mm. diameter) was then brought into contact with this 
bead of tin (probably an elloy of Sn and Ag), which wes then melted 
with the nichrome he»ter. The bismuth wire is too brittle to permit 
flattening the junction, so thet : small rectengic of pure tin 
1:4 x 0-6 x 0-025 mm. was then p'aced under the Bi-Ag junction 
end fused thereto with a quick touch of the nichrome hester. 

There are many points in fevour of the use of silver instead of 
copper in this {урэ of thermop!le. It is easily слме Ме and the 
brown oxide is ex Шу removed by hesting the wire on a sheet of metel. 
Thus cleaned, the bead of tin is easily attached without any soldering 
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* Abstract of an article in the “ Journal of the Franklin Institute. ” 
Тї» author is Associat? Physicist at the Bureau vf Standards. 
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acid. The low resistence (0-08 ohm per metre) end especially the 
pliebility of silver ere also importent items, which one appreciates 
after working with iron and constanten wires. The bismuth wire is 
not во pliable, but it is short, and since it is subject to very little usago 
in mounting it is not eesily broken. Before mounting them tho 
various junctions were given 2 thin coet of shellec on the rear відо, 
for insulation, and painted with è mixture of lempbleck end chemi- 
cally precipitated pletinum black in turpentine on the front surfzco. 
The junctions were then mounted, slightly overlapping upon a ріозз 
plate, with Le Page's дао, спа tho ends of the silver wires were sol. 
dered together. The gless plate wes then mounted on en ivory 
frame and the loose ends of the silver wires were attached thereto. 
The gleas plate was then removed by soaking in weter, thus loaving 
a uniform, solid, well-insule‘ed 
госоіуег as shown in Fig. 1. 
Subsequently all these junctions 
were sep2rated end the resist- 
once of the pile was then found 
to be the seme as when the 
junctions were in contect, show- 
ing that the insuletion wes 
perfect. The silver wires were 
then given a thin coating of 
shellac; but this wes not neces- 
sary. The length of the receiv- 
ing surface of this pile, consist- 
ing of 20 junctions, is 12 mm. 
The great width, 1-3 to 1-4 mm., 
of this particular pile wes chosen 
for a special research in which 
high sensitivity wes required. 
The rectangles or discs of tin 
may be much smeller, св in the 
new form of Rubens thermopile. 
Tne thermoelectrie power of 
this bismuth-silverthermocoup'e — pi; ].—Br. Ao Livear THERMO- 
is 89 microvolts per degree, 53 111.5. 
comp3red with en iron - con- 
stantan couple, which is 51 to 53 mierovolts per degree. Tne tempore- 
ture sensitivity of Bi-Ag is therefore about 74 per cent. greater than 
an iron-constentz1 thermop'le. | Whotherthe radiation sensitivity is 
increased in like proportion will depend upon the se'ection of the 
proper diameters of wires, as will be found presently in this thermo- 
pile, in which the radiation sensitivity is two to three times that of 
the iron-constantaa pile. Тһе new form of iron-constanten thermo- 
pile of fine wires has » resistance of about 9 ohms. The present 
example of bismuth-silver Һз a resistance of 9-3 ohms. 
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Fic. 2.—SvarFAcE THERMOPILE OF BismvuTA-SILVER. 


Tests showed thot this pile is about 2-6 timoa аз sensitive as tho 
ordinary Rubens silver pile and four times that of the oid type of low 
resistance, iron-constantsn pile, or three times a3 great gs the new 
typ2 of iron-constantan pile. 

One important point usus!ly not considered is the hast оону, 
and hene» the speed of attaining temperature equilibrium in these 
instruments. In the present radiation sensitivity tests the time of 
single swing of the galvanometer we 2 seconds. When joined with 
the bismuth-silver pile the half period was lengthened to about 3:8 
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seconds, which is practicelly the sme as for the new type of fine-wire 


sensitivity. By having the units of closely the seme resistance there 


iron-constenten pile. This is not гп excessively long period, and ; will be but little shunting of the current generated. 


the deflection returns ebruptly to its zero position. 
tvpe (heavy wire) of irón constenten pile, tested elongside of the 
bismuth-silver pile, the time of single swing of the gelvanometer wes 
increcsed from 2 seconds to about 6-5 seconds, and there was г ten- 
dency to log, especially when тегзигїпд intense radiation, so thet it 
does not compre fevourebly with the Bi-Ag pile. This pile of bis- 
muth-silver wes designed for врссіг] work using a large rceciving 
surface in cir, whore very thin mote! is орзу effected by cir currents. 
The hot end cold junctions sre sufficiently slike in size erd emis- 
sivity so thst there is no permenent temper-ture difference and con- 
sequent drift in the instrument. The junctions ore essily mede and 
mounted, end they are eque!ly cesy to гормг if broken. The iron- 
constznten pilo of fine wiro is difficult to hend!e and difficult to rep»ir 
if broken. 

By using en edloy of pletinum-iridium instced of silver the thermo- 
electric power would be incressed, but owing to the increzsed resis- 
tence it remains to be determined whether а higher redietion sensi- 


But in the old 
‚ upon а glass plate, гз previously described for the linear pile. 
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In making the units, the individual elements cre mounted in г row 
The 
ivory support is then placed over the central line of receivers and the 
end wires arc bent heck ageinst the side of this support (shown in 
Fig. 2, B, C) and etteched thereto with boiled shellec or ** Khotinsky” 
cement. The silver wires are then joined as shown in Fig. 2, С. The 
mounting for these ivory supports (Fig. 2, A) may be of brass and, 
for convenience in construction, may be circuler, 2s shown in Fig. 3. 
The slight adjustment of the ivory supports necessery in реше 
them upon this mounting is eccomplished by mecns of slots and bolts 
23 shown in Fig. 2, A, or by means of clamps es shown in Fig. 3. 

In Fig. З is shown a surface pile made of three units, each con- 
The individue?! receivers ere of tin 6 mm. by 
Imm. by 0-03 mm., and the total area is about 17 mm. by 17 mm. 
Obviously the sensitivity to be atteined depends upon the number 
of units, and this depends upon the patience one has in constructing 
such instruments. 


tivity wou'd be obtained. 

The success ettained with the line-r pile led to the construction of 
5 thermopile heving a large receiving surface built up of single units, 
each of which contains 20 or more thermoclements, mounted upon 
an ivory support, a3 shown in Fig. 2, C. Tests showed that the son- 


sisting of 20 elements. 
| 
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IMPERIAL WIRELESS TELEGRAPH SCHEME. 


The secretary of Merconis Wireless Telegraph Co. (Ltd.) hrs 
issued æ notice to the shareholders intimating that His Majesty's 
Postmasie:-General has accepted the Company's terms for the con- 
struction of 211 the long-distence wireless stations which will bo re- 
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quired within the next few years for the Imperial Wireless Schema, 
and which will be ereoted for the purpose of conducting 2 commercial 
telegraph service. 


The circular states that the Company will proceed with the construction 
of the following stations forthwith: England, Cyprus or Egypt, Aden, 
Bangalore (India), South Africa, Singapore, and it is anticipated that 
others will follow in the immediate future. The stations will be operated 
by the Company for account of the Government for the first six months, 
and thereafter by the Government. The Company will receive а pay- 
ment of £60,000 for each station, exclusive of site, foundations for 
machinery and buildings, and the buildings themselves, which, if so 
required, will be constructed by the Company at cost price for account 
of the Governments. The terms further provide that the Company shall 
receive 10 p2r cent. of the gross receipts of all the long-distance stations 
so erected for the term of the agreement, which is 28 years from the da'e 
of the opaning to service of the first three stations. The Government will 
have power to end the agreement at the expiration of 18 years, but in that 
event they would cease to have the right of use of any of the Company's 
patented processes or machinery. 

The directors state that they are fully satisiied with the terms ob- 
tained, the importance of which both at home and abroad shareholder: 
will not fail to appreciate, for apart from securing to the Company aa 
additional large and assured annual revenue it should contribute to а 
material increase in the Company's general and telegraphic business in 
all parts of the world. The contract being for a period of yeara will 
require to be ratified by Parliament, and the erection of stations at Ban- 
galore and South Africa will, of course, be subject to the formal approval 
of the resp2ctive Governments of Indi and South Africa. 


The accompanying map shows tho positions of the six steticns 


which are to be first erected end equipped. It nppeers from the text 
that a position in Egypt mzy be substituted for Cyprus. 


Fic. 3.—HOoLDER FOR THERMOPILE. 


sitivity varies roughly «3 the square root of the receiving surface, 
Which is the lew of the surface bolometer. As matter of fact, there 
is an optimum length of the order of 2 mm. ; but this exsct value 
жаз not determined. No difference could be detected in the sensi- 
tivity of the front and resr surfeces of these junctions, showing that 
atteching the junction at the centre of the receiver is not detrimental. 

The size of the receiver mede no appreciable difference in the time 
of attaining a tempereture equilibrium. In designing the surface 
thermopile it wes therefore deemed permissib!c to omit the receiving 
surfaces from the “ co'd " unexposed junctions. For fine wire the 
deflection attained its maximum ebruptly т 3 to 4 seconds. Ina 
vacuum of 0-15 mm. pressure of mercury the thermoclement of bis- 
muth wire 0-06 mm. in diameter was 2-03 times es sensitive 23 in cir. 
It is therefore a distinct sdvant^ge to place the pile in an evocu*ted 
enclosure. 

Using the seme size reccivers, the radiation sensitivity of the 
thermocloment of bismuth wire 0-15 mm. in diameter wa3 twice as 
sensitive бз the element of bismuth wire 0-08 mm. in dismetor. But 
the serious lag in attzining temporoture equilibrium in а thermopile 
of bismuth wire 0-15 mm. in diemeter is objectionable, so that it is 
to he recommended only where » very high sonsitivity is required 
end where the redietion is very weak. 

In the surface thermopile it wes therefore decided to use bismuth 
wire 0-1 mm. in diemeter спа silver wire 0:05 mm., which inere2ses 
the radiation sensitivity closoly to that of the element with bismuth 
wire 0-15 mm. in diameter and lesves the time of attaining tempera- 
ture equilibrium about the some es thst of the element having bis- 
muth wires 0-06 mm. in diameter. The various elements, joined in 
porallel as shown in Fig. 2, D, reduce the resistance and increase the 
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THE PRESENT OPPORTUNITY FOR ELEC- 
TRICITY SUPPLY. 


The present coal strike had been in progress for only a 
few davs when it became evident that some of those who 
are responsible for supplying fuel that can be used in com- 
petition with coal were well alive to the possibilities of the 
situation. Most of our readers will have been impressed by 
the assiduity with which the claims of oil fuel have been 
put forward in this wav. Attractive booklets were eir- 
culated, and long articles have appeared in the daily Press 
showing what favourable financial results can be obtained 
as compared with those from coal and other sources of heat. 
We are not here concerned with the figures that have been 
advanced. То the general publie such figures mean a great 
deal, as the general reader is usually altogether ignorant 
of these matters, and cannot bring any technical criticism 
to bear upon them. бо long as such figures are in print. 
that, to the lay reader, is the important point; and in this 
way he is swayed by every piece of counsel that comes to 
him in the daily Press, the last being the most important. 

We do not suggest that oil has not great claims with which 
its case can be put forward, and it will be interesting to sce 
what experience is obtained by those railways on which 
locomotives are being converted to oil working during the 
present crisis; but every technical reader knows that it is 
very easy to put forward a case which is one-sided on 
account of omissions, and, therefore, it is better to deal 
exclusively with the virtues of any particular system rather 
than to make comparisons with а competitor. Oil, how- 
ever, is not the only class of fuel in connection with which 


we have seen announcements relating to the coal strike. 
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Gas companies are reassuring their consumers that they 
have plentv of coal on hand, that coke is obtainable at 
prices which are not inflated, and that heat by gas possesses 
many virtues. This being so, we are tempted to ask the 
question whether electricity supply undertakings are taking 
advantage of the present golden opportunity. Unfor- 
tunatelv for the countrv at large, even if the coal strike were 
brought to a close to-dav it would be a question of some 
weeks before the trade in coal could assume anything like 
its normal conditions. During that period there mav be 
the greatest difficulty in obtaining the desired amount of 
fuel for domestic purposes. Here, then, is the opportunity 
for the electricity undertaking to step in and call the 
attention of consumers to the great advantages possessed 
by the electric radiator and by the smaller forms of electric 
cooking apparatus. We restrict our remarks in this way 
because people will not at a moment’s notice make great 
alterations in their mode of living if it can be avoided. The 
average householder will not care to plunge entirely into 
electric cooking at a moment's notice, and in all proba- 
bility he would not be able to get the apparatus fixed 
without some delay. But there is not the same difficulty 
in the case of electric radiators and small appliances for 
cooking. Аз it happens, the time of year is particularly 
favourable for a policy of this kind. The coldest weather 
has passed, and the amount of warmth that is required is 
less than in mid-winter. It is, therefore, only necessary for 
supply undertakings to adopt a vigorous publicity policy 
at the present moment to ensure the reaping of a consider- 
able harvest. We do not doubt that the gas companies 
will be making progress along these lines, and, on the 
principle that it is much easier to put in a particular svstem 
at the start than to displace a rival svstem when the expense 
of putting this in has once been incurred, we suggest that 
the electricity undertakings should lose no time in taking 
up the matter. 

Many of the municipal undertakings are, no doubt, 
hampered in an opportunity of this kind for want of powers 
by which they can let apparatus out on hire. In our last 
issue we printed some notes from Mr. Н. Farapay Proctor, 
from which it could be gathered that the Wiring and 
Fittings Bill introduced by the Incorporated Municipal 
Electrical Association last autumn is by no means dead. 
So long as this Bill does not adversely affect the electrical 
contractor we are entirely in svmpathy with it. For elec- 
tricity supplv to make proper progress it is essential that 
the undertakers should have suitable powers. One difti- 
culty is, no doubt, that the small householder, although he 
would like the electric light, does not саге to lay out much 
money on an installation. Mr. PROCTOR points out that 
the local authority can with economy and safety furnish 
the electrical equipment for premises on a deferred payment 
system. No doubt there is much to be said in favour of 
such a system if it is on a satisfactory and sound basis, but 
we doubt, in order that such а svstem should be carried out, 
if is it altogether necessary that supply authorities should 
also carry out the wiring. It is pointed out that the profit 
to be made from wiring is small on account of the profits 
being very much cut. This, however, is scarcely а reason 


subject of physics will generally be admitted. 


for making matters still worse for the contractor by the local 
authority entering into competition with him. 
that there are other means of getting over the difficultv, and 
we sincerely hope that these means will be adopted in pre- 


We believe 


ference to direct competition. In other respects we fully 


agree with powers which would do much to facilitate a 


proper publicity campaign at the present moment. Even 


without such powers there is much that can be done, and 
we hope that the supply authorities will not be slow in 
recognising this fact and taking up a vigorous policy 
without delay for the extension of domestic electricity 


supplv. 


REVIEWS. 


(Copies of the undermentioned work сап be had from THE ELECTRICIAN Offices, post 
free, on reccipt of published price, adding 34. for books published under 28, Add 


10 per cent. for abroad or for toreign books.) 


A Text Book of Physics. Bv H. E. Hunsrand В. T., Latrey, (Lon- 
don; Constable & €») Рр. іх, + 635. 83. 64. net. 


This text-book, emanating from the Physical Laboratorv of 
the University Museum, Oxford, is of a standard suitable for 
use in the upper forms of a public secondary school, or in 


elementarv university classes, being primarily intended for the 
preliminary examination in Physics in the Oxford Natural 


Science School, 


The convenience of one text-book in the many-branched 
Included in the 
present book is a section on mechanics—a very welcome 
feature—and this portion appeals to one as the best т the book. 

The text-book writer has to bear in mind the fact that the 
subject matter with which he has to deal is continually growing. 
There is undoubtedly room for an elementary work on physics. 
which, whilst omitting no essential part of the well-established 
facts and aroundwork, shall contain a carefully worked out, 
sound, elementary treatment of the later and ‘comparatively 
recent work. For example, how many books continue to be 
written in which radiation is treated in à manner quite т- 
adequate т view of present knowledge, which places at 
our command facts and laws of the utmost importance bearing 
on the constitution of radiation and on the efliciency of sources 
of illumination. The book before us is hardly conspicuous in 
this respect. In the chapter on radiation conclusions drawn 
from an experiment on emissive power are faulty; and the 
subject of the conduction of electricity through gases is relezated 
to а very brief space in the chapter on electrostatic Induction, in 
the manner of text-books of twenty vears ago. 

Many of the experiments described are novel and interesting. 
Others are open to criticism. The experiment (described on 
p. 423) for ascertaining the distribution of potential near а 
charged sphere is quite incapable of answering its intended 
purpose. 

The book is freely provided with examples taken from 
examination papers, but no answers are supplied. D. О. 


Glovers Vade Mecum. (Manchester, 1911: W. T. Glover & Co 
Pp. 421. 123. 6d. | 
Of convenient size for the pocket, Messrs. Glover's ` Vade 


Mecum" will truly be welcomed by all mains men; whilst а 
study of its pages will, doubtless, reveal to many engineers how 
their methods of handling and laying cables may be improved. 

As regards the eight " Parts " into which the book is divided. 
Part Lis entitled “ The Manufacture of Cables"; but in addition 
to describing the various types, useful tables of sizes, weights, 
thickness of lead and dielectric, resistances, &c., are given. 
Part IL, dealing with cable-laying, will be found particularly 
useful in the office, such things as the relative cost of paving. 
reinstatement, the amount of various grounds that a good 
excavator will dig and throw out per day, &c., being considered, 
apart from a lot of useful hints and instructions for laying 
mains. The various forms of " bridges "—impregnated wood, 
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asphalt, vitrified stoneware and porcelain—are all discussed, 
and their advantages ard disadvantages dwelt upon, whilst 
porücular attention is called to the fact thet” bridges ” are nol 
supports for cables, but are intended as " separators " for pre- 
venting cables touching the sides of the trough and one another. 
Again, a point not often considered, we believe, in laving г 
cable on the solid system is that the cable cxpards urder the 
eflect of the hot bitumen and is liable to buckle, touching the 
side of the trough or rising off the ^ bridges.” The instructions 
for drawing-in cables will also be read with porticular interest. 

Jomting is dealt with in Part ПЕ. We мога how ofien 2 
thermometer is uscd for testing the temperecure of compound 
before filing in a joint box. The temperatures ai which diffe- 
rent compounds should be used are stated, and it ts mentioned 
that а thermometer should “ invariably ” be emp'oved, owing 
to the insulating properties of the compound deteriorating with 
overheating and to the formation of air bubbles if the compound 
Is poured at a wrong temperature. 

Part IV. is concerned with the " Maintenance and Testing of 
Cable Systems,” апа wiil repay careful study, preferably before 
a fault occurs. Part V. deals with " Colliery Installations,” 
with which Messrs. Glover & Со. have hed an exceptionally 
large experience; ard such questions as the choice of cables, 
the method of installing and jointing are considered. The new 
Home Office Rules and the regulations of ihe Verband Deutscher 
Elektrotechniker are given, the latter being reprinted from che 
columns of THE ELECTRICIAN. 

Part Vl. treats of the important subject of " Overhead 
Lines,” whilst " Interior Wiring Installations " are dealt with 
in the succecding Part. The concluding section comprises a 
series of useful data and tables, B.O.T. regulations, &с. 

A comprehensive index enables апу particular subject. or 
data to be quickly found. And finaliv, we may mention that 
the “ get up ` leaves nothing to be desired. It sliou!d particu- 
larly be noicd that, although the leaves are of a substantial 
thickness, the book is by no means heavy or bulky. 


Low Voltage Electric Lighting with the Storage Battery. By 
NORMAN Н, SCHNEIDER. (осам. 1011: Е. & EF. N. Spon.) 
Pp. vil. +85. 18. 6d. net. 

The development of the metal filament lamp. besides bringing 
electric lighting within the reach of practically everybody 
situated in proximity to public supply mains, has also rendered 
practicable the use of electricity for the economical lighting of 
small isolated farmhouses and country houses m general. 
Hitherto, when electrical plant was emploved, unless batteries 
of considerable capacity were installed, the generator m many 
cases had to be run dailv. The enormous increase in elticiency 
of the new lamps has rendered it possible to cut down the capa- 
city of plant installed to nearly one-fourth, or else to charge the 
accumulators, sav, twice a week. 

In the present volume the author shows that the necessary 
plant for the electric lighting of small country houses can be 
had at a very reasonable cost, and that it will require a very 
small amount of attention. In fact, he goes so far as to say 
that “ practically no technical knowledge is required to operate 
these plants, except what шау be learned from this book and 
from the instructions furnished by the manufacturers of the 
apparatus.” "This, we fear, is placing engineering skill at a low 
value. 

The style adopted by the author is somewhat flowery rather 
than technical ; in fact, his explanations are oc 'asionallv lack- 
ing in accuracy. Thus, he likens the ampere at a pressure of 
1 volt to a water flow of 1 gallon at a pressure of 1 Ib. per square 
inch, the time factor being left out in the latter case. Again. Fe 
talks about connecting a Leclanché cell to an electric current 
for charging ; and in another case remarks that 20 lamp homs 
at l ampere per hour will be 20 ampere-hours ; the expression 
ampere per hour is repeatedly used. 

After describing batteries, the question of | estimating the 


installation " is considered. A house with eight rooms is first : 
discussed, seven of the rooms having one 8 c.p. lamp, and the | 


remaining room two 8c.p. lamps. For the installation. a 
battery having а capacity of 80 ampere-hours is suggested, 
charging being necessary not oftener than twice per wee 


k. The phase work. The connec 


pressure assumed by the author is here 10 volts; and this 
voltage is also recommended for all the small installations con- 
sidered, six cells bema installed in each case. Where more than 
four or five lamps are likely to be burning at one time a voltage 
of 271 is recommended ^^ on account of the lamps being a stock 
article "— this must. of course, refer to American conditions. 

Having dealt with the storage battery and the size of the 
installation, the author next considers the main plant. Three 
sources of power are suggested: А yas or oi! engine, а water- 
turbine and a windmill. The steam engine is considered too 
dangerous for the novice. Attention is rightly drawn to the 
neglect of wind power, which is certainly more feasible now 
with the higher efficiency lamps. After describing at some 
length tvpical machines, the book concludes with a few direc- 
tions as to the running of the plant. Throughout, the book is 
evidently more applicable to American conditions. 

Wirivg Houses for the Electric Light. By Norman H.SciNErIDER. 
(London, 1911: E. & F. N. Spon.) Pp. vii. +86. Is. Gd. net. 

This small volume is a natural companion to the book con- 
sidered in tlie preceding review, and although it is more par- 
ticularly concerned with wiring for low voltage electric lighting 
from storage batteries, as referred to above, the methods de- 
scribed are also intended to apply to the ordinary 110-volt 
installation. Amateur wiring is not to be encouraged, and we 
fear that although the author refers to the risk as purely a 
question of personal inattention to rules and to the absence of 
common sense, there is likely to be considerable risk if anybody 
and evervbody are to pose as wiremen. The method of sup- 
porting the wire on insulators by tving it ша knot (hitching the 
author terms it) round each insulator does not seem desirable, 
at least in large sizes of wire. 

After some introductory remarks in Chapter Г., theauthor in 
Chapter If. gives instructions for wiring the house. These in- 
clude such items as finding the септе point of the ceiling, 
laving out the job, taking up floor boards, running wires, 
jointing, &e. Chapter HH. is entitled " Completing the Instal- 
lation," and concerns wiring to the main switch and connecting 
up to the service. Installing the lights is described in Chapter 
IV., including the use of two-way switches. Chapter V. ìs en- 
titled " Other Methods of Wiring," and deals with ` cleat 
work," * wiring in wooden moulding,” " the outdoor service," 
&с. A short account is next given of the method of estimating 
the quantity of material required, size of wire, &c., whilst the 
final chapter contains a few notes on underwriters: rules. 


A.C. VECTOR DIAGRAMS. "n 
ВУ C. C. HAWKINS. 


Зиттати.—И is pointed out that there is often a want of clearness in 
tho mind of the student as to the meaning of vector diagrams, according 
to whether the resuliant is the diagonal of a parallelogram or the closing 
side of a triangle. Diagrams are classified as circuit, point and space 
diagrams. 


When dealing with alternate-current vector diagrams, the 
siudent is often puzzled to find that in order to obtain the re- 
sultant of two vectors he sometimes has to take the diagonal 
of a parallelogram and at other times the third or closing side 
of a triangle. The true reason for this apparent conflict of 
instructions 15 seldom brought oat sufficiently clearly in text- 
hooks. The fact that according to the basis adopted two 
different types of diagram are obiained, boih of which are in 
use under different conditions, may seem too elementary to call 
for апу elaborate mention ; but. unless the student is aware of 
this fact and thoroughly understands in env given case with 
which of the two types he is dealing, he is apt {о confuse them, 
and т consequence to deduce erron?ous results. 

The subject here raised is not that of the direction in which 
the rotating vectors are conventionally supposed to turn, but 
the necessity for clearly distinguishing between what may be 
called respectively а “етеп: diagram” and a "space 
diagram," the latter being more especially appropriate to poly- 
tion between the two is best seen 
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The following rules can then be formulated, Е.М.Е. 


when the second type is treated as a development from an 
intermediate form, which may be called a * point diagram." 

To the bare facts of alternation and of numerical rise and 
fall of an E.M.F. there must be added some further relation in 
order to fix its algebraic sign, which changes with time. When 
the basis for determining this 18 settled, the vectors of maxi- 
mum E.M.F. can in accordance therewith be given their 
correct initial positions relatively to the vertical axis of the 
complete clock diagram, and their instantaneous values, either 
separately oz in combination, can be ascertained by projection. 
Or the vectors of effective E.M.F. can be given their correct 
positions relatively to one another, and various questions 
arising from their phase differences can then be answered. 

I. The fundamental form of diagram 18 based оп a circuit 
relation. А single closed circuit which is to be considered 
having been fixed upon, an E.M.F. in one direction round it is 
defined as positive, and in the other direction as negative. 

If there are two or more E.M.F.s in the circuit, and the vee- 
tors representing their maxtinum values are correctly placed, 
then in relation to the chosen circuit their resultant instan- 
taneous effect is given by the algebraic sum of their projections 
on the vertical axis. Or any pair of vectors representing either 
maximum or effective values may be compounded to give the 
position and value of their resultant (maximum or effective, аз 
the case may be) by a parallelogram law just as forces acting on 
a particle are compounded. Thus, in the simple case of two 
alternating machines in series (Fig. 1), one acting as a generator 
and the other as a motor, let the positive direction round the 
single circuit be ABCO, and at a given moment let e, be positive 
and approaching its maximum, e, negative and. declining т 
value, so that the relative positions of the two vectors E, and 
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E, areas т Fig. 2. Then the diagonal E is their resultant, and 
Fig. 2 shows what we have called the `` circuit diagram." 

The rule is therefore as follows: One direction round the 
circuit being defined as positive, the resultant of any pair of 
vectors of E.M.F. is the diagonal of the parallelogram of which 
they form the sides. And of course this can be extended to 
find the resultant of any number of E.M.F.s by continuing the 
same process. 

П. Next let some one point be taken in the circuit, such as O 
in Fig. 1, and let an E.M.F. directed towards point O be defined 
as positive or away from O as negative. 

But an E.M.F. in the circuit, whatever its cyclical direction, 
is not more away from О than it is towards O. In order then to 
obtain a clear ruling on these lines, it is necessary to take 
another point, sav, B, at some other part of the circuit. so that 
the circuit is split into two portions, one on either side of the 
defining point O—viz., BCO and ВАО. Or the actual circuit 
may in fact be so interrupted and consist of two portions, 
ВАО and B'CO, uniting at О (Fig. 3). It is then desired to 
find the E.M.F. existing between the ends B and B’. 

- Ап E.M.F. can now be defined as positive when it is directed 
towards О, in whichever part of the circuit it is located. The 
vectors of the two E.M.F.s of Fig. 1 now have the positions 
E, and E, of Fig. 4 as contrasted with Fig. 2, but it will then be 
seen that exactly the same positions for the two component 
vectors would result if the second E.M.F. e, of Fig. 1 were 
translated across into the arm CQ. In order then to proceed 
any further it must be known whether the two E.M.F.'s whose 
vectors are E, and Е, are оп the same or on opposite sides of 


the defining point O. | mE | mU 


towards a given point, O, being defined as positive:— 

(a) If the two E.M.F.'s are situated on the same side of O, 
their resultant is given by the diagonal of the parallelogram, 
and its instantaneous value by the algebraic sum of their pro- 
Jections on the vertical axis. 

Obviously this is only the application of method 1 to the case 
of one portion of a closed circuit, and calls for no further 
mention. 

(b) И the two E.M.F.s are on opposite sides of O, their re- 
sultant is given bv the third side of the triangle formed bv 
joining their extremities, and its instantaneous value by the 
algebraic difference of their projections on the vertical axis. 

This latter is the case in Fig. 1, and is represented in Fig. 4. 
Even then i? remains to determine whether che resultant ts the 


vector Iu, В, or the vector 6,6. To answer this, say, in the 
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case when E, = E,. and they are equally inclined to the vertica 
axis, we must again have recourse to the fundamental circuit 
relation. Fix upon one E.M.F., sav E, known to be on the 
side CO, rotate the other vector into a diametrically opposite 
direction, and find the resultant diagonal of the parallelogram ; 
this diagonal relatively to E, will then give the direction for 
closing the triangle. It is obvious that the closing side Е.Е, 
of the triangle of Fig. 4 is realiv the diagonal of the parallelo- 
gram with E, reversed as in Fig. 2. Of course, the resulcant 
vector in the triangle does not need to be transferred to the 
centre unless we please so to do. 

Of what use, it may then be asked, is such а cumbrous 
metho: of representation ? It calls for an indirect return to 
our knowledge of the circuit relation, and appears needlessly 
artificial, What it has to recommend it will only appear when 
it 18 carried а step farther, and it becomes a “ space diagram,’ 
appropriate to polyphase work. 

Take th? case of a three-phase star-connected alternator 
(shown diagrammatically in Fig. 5 with a rotating armature) 


Fic. 5, 


running on a three-phase balanced load. What will be the 
interlinked E.M.F. which acts on the transmitting lines ? 
There are here three circuits interconnected—viz., OAO'BO, 
OBO'CO, OCO'AO— and when the circuit relation is applied 
to them separately in turn, each yields two circuit diagrams 
of E.M.F., according to which direction round the circuit. we 
take as positive, the vectors being exactly reversed if we adopt 
а reverse direction as the positive. But out of the six possible 
circuit diagrams it will obviously be best after taking one, say, 
for phase А, to select for the other two such as foilow a syste- 
matic rule, and can, therefore, be combined conveniently into a 
single joint diagram of E.M.F.’s which is symmetrical. For 
this purpose, if an outward direction along line A or OAO’ BO 
be taken as positive for the first circuit, we must take an out- 
ward direction along line B or OBO'CO as positive for the 
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second phase, and an outward direction along line C or ОСО’АО 
as positive for the third phase. That is, each line then forms 
the positive and negative half of two different circuits. The 
combined circuit diagram which gives the resultant E.M.F. 
between any pair of lines, AB, AC, BC. is then shown in 
Fig. 6. It will be seen that cach vector of phase E.M.F. e 
appears twice over, once in full line апа once dotted in the 
reverse direction—e.g., À and A'—and the diagonals of the 
parallelograms—-i.e., AC, AB, BC—give the E.M.F.s between 
the lines, 

Let the phase E.M.F.'s now be plotted in relation to the point 
O. The complete point-diagram by the rules given above is 
shown in Fig. 7. where the resultants are obtained by closing 
the third sides of the triangles in the directions AB, BC, СА in 
evelical order. The algebraic difference of the projections of 
the three component vectors then yields the instantaneous 
value. 

Ш. Now, ineither Fig. 6 or Fig. 7 the position of the thick- 
line vectors of the phase E.M.F.'s are indirectly related to the 
actual spacial position of the windings on the alternator arma- 
ture. The point diagram becomes therefore in such а case 
what in a real but indirect sense is a " space diagram,” and 
it forms the connecting link between I. and ПТ. Thus Fig. 7 
informs us that in relation to the centre junction O there are 
three equal E.M.F.'s following on one another at regular inter- 
vals of 120 electrical degrees, at one time being towards and at 
another time away from the centre O, and related in a definite 
manner to the spacial position of the actual armature coils 
relatively to the poles. The “point-diagram” therefore in 
such cases becomes essentially а “ space diagram," while still 
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retaining its time meaning, and it finds its application specially 
in polyphase machinery and apparatus, where two or more 
circuits are interlinked and have a common junction which is 
used as the defining point. 

The "space diagram” in such cases suggests itself at the 
ontset, and is the most convenient. But when used, it cannot 
be too strongly emphasised that the student must always bear 
in mind that he is dealing with a space-diagram, in which if in 
any one circuit the E.M.F.'s are on opposite sides of the defining 
point the instantaneous voltages add when they are of opposite 
sign. If a circuit is closed on апу pair of terminals such as 
AC (Fig. 7) а vector which in the lower half of the space 
diagram gives a negative projection corresponds to an E.M.F., 
say, inwards to the centre along the return path. It is, there- 
fore, to the extent of its numerical value just as potent as а 
vector which in the upper half of the diagram yields a positive 
projection or an E.M.F. outwards along the outward path ; 
thev act on the same circuit and in the same direction round it. 
Analogously in a space diagram of current vectors, an inflowing 
return current displaced 180 deg. in phase from an outflowing 
current of the same numerical value is in fact on!y the same 
current, but located in another part of the same circuit. 
Arrow-heads attached to the component vectors of a space 
diagram are thus more apt to confuse than to assist the mind. 

Unless then it is clearly understood that in such a figure as 
Fig. 7 we are dealing with a space-diagram and not with a 
circuit-diagram. the real reason for reversing each vector in 
turn in order to discover the resultant 4/23 . e always remains 
obscure to the learner. 


TARIFFS FOR ELECTRICAL ENERGY, WITH PAR- 
TICULAR REFERENCE TO DOMESTIC TARIFFS.* 


BY W. W. LACKIE. 
(Concluded from page 857.) 


With the problem of black smoke and atmospheric pollution in 
one's mind, it was incumbent to devise г scheme which would enable 
the domestic consumer to got с, supply of electricity for heating. 
cooking, &с., at а lower rete, without being put to the expense of 
seporete wiring, with г, sep»rote meter, &c. An anelysis of between 
500 гла 600 purely domestic lighting «ccounts wz instituted, and 
the sverage number of units noted for one, two, three, four, five end 
six rooms спа kitchen-houses, гла large privete residences. These 
were с!зо classified according to district. It was demonstrated thst 
four rooms спа kitchen houses, of the some size ёз regards cubical 
contents, were, on the whole, consistent in their consumption of 
electricity for lighting purposes. Аз there were ressons for believing 
thet mony of these consymers would use elcctric radiators, vacuum- 
cleaners, clectric irons, &c., if it could be shown that this could be 
done without ти) expense or reletivcly lerge outlay. it seemed 
desirable to meet such esses by о method of cherging which would 
give them their hesting and power units et » lower rete. Heving 
eseerteined thet domestic consumers’ premises, similarly situeted 
ond of the sme size, were practically consistent from month to 
month, in the nsture ond extent of thcir consumption for lighting, 
it wès 2 simp!e metter to devise on adaptation of the maximum 
demend system which would meet their case. Ав their average use 
of the lighting moximum demand we; 800 hours per ennum, ond the 
charge was 3d. per unit, it was suggested thet ell current. consumed 
over this quentity should he cherged st Id. per unit. In order to 
cneble the consumers to realise thst they were getting their extra 
units at the lower rete, г proportionate number of lighting units was 
allocated to each of the two-monthly bills, and whatever number of 
units might be consumed over this minimum in each two months 
were to be charged et 14. per unit. "Tho division of the 800 hours’ use 
of the maximum demand over the six periods into which the vear is 
divided wes es follows :— 

Hours' use of maximum 
demand at За. ' 


June-July ................. "— EE 40 
August-Neptember ине 60 
October-November один cos scaveweeweses 200 
December-January „а... 300 
Febrüarv-March, [luisse itte tosta tanen ne . 160 
AD May әнар ab eA ЖОГУ ТГ . 40 

Total пни КО КЕТТ 800 


All further units at ld. 


The number of hours given corresponds to the hours of darkness 
from sundown to 10 p.m. each two months, and it wes found thet 
the domestie consumers’ accounts also give approximately this 
result. In recommending this system of charging for hesting end 
power in domestic premises, I ventured to prophesy that it would 
increase the output without adding to the expenditure on brench 
mains, fuses, meters, meter readers or administration, end thet it 
would lead to 2, considerable use of electricity for intermittent heating 
in spring. summer end autumn, when fires cre generally ой and only 
oceesione! hesting is required, end these sre the times of the year 
when there is 5 considereble smount of the ststion plent standing 
idle—i.e.. earning no revenue. The average account of the domestic 
consumers is shown to be £2. 163. per ennum. There cre et least 
three charges which can be treated very largely гз per consumer and 
not 55 per kilowett—viz., the cespite! cost of the brench, which 
varies very little with the extent of the individuel demend; the 

apitel cost of the meter; end the cost of reading the meter, render- 
ing the account and maintaining the metor. It wes found that it 
cost 7s. per annum for the maintenance of the motor ond to read it 
опа render га 2ccount, ond consequently this charge represents 
12} per cent. of the cost of supply to a domestic consumer. If è 
separate meter were needed for recording the energy used for hosting 
ond cooking this would mean s further 7s. per ennum. It should 
be noted that іп formuleting this system of cherging the deta ellow 
for the domestic consumers being gbsent from the city for one or two 
months per annum. Had the meximum дотла system of charging 
been strictly adhered to, at 31d. and $4., end hed 730 hours us? of 
the meximum demand been charged first at tho higher rate, it would 
have meant that from June Ist to November or December domestic 
consumers would have been charged 334. рэг unit for oll the energy 
used, and then from January Ist to May 318 the price would have 
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dropped to $4. per unit. The consumers would, therefore, have had 
difficulty in appreciating the fact that during the period from June 
to December they were getting their hesting units at the ld. per unit 
rate; and to that extent, I feel sure, the litere! application of the 
meximum demend system would have acted as a deterrent to the 
extensive edoption of domestic electrical apparatus, which has {Кеп 
plece since our new heating rete for domestic consumers was intro- 
duced. The fact that each two-monthly bill shows its own propor- 
tion of ld. units tends to encourage domestic consumers to use 
radiators, irons, vacuum-clesners, &c., without hesitation. This 
is à case where expediency in charging is preferable to rigid ed. 
herence to a fixed principle. This system of charging for further 
units at 14. to domestic consumers has now been in use for one vear. 
Over 500 consumers have installed electrical apparatus of some kind. 
One hundred of these domestic consumers’ accounts, exemined at 
rendom in different parts of the city, show an increased consumption 
of 21 per cent., as compared with the corresponding period of the 
previous year. This represents 7 per cent. increased revenue. lf 
the domestic rate for lighting had simply been reduced the pro- 
bability is that the bills examined would have been less instesd of 
greater than the corresponding bills for the previous усэг. 

Four years ago we were making genera! reductions in our rotes, 
The domestic consumers’ lighting rate was then reduced from 314. to 
3d.; and shops, warchouses and other business premises had the 
maximum demand system modified then, so thet instead of being 
asked to pay for 365 hours’ use of their maximum demand et 6d., 
8s above indicated, they were asked to pay for 730 hours? use of their 
maximum demand at 31d. before getting on to the jd. rate. This 
gave the consumers who used their supply for under two hours a 
reduction on their rate; but as a matter of actual experience we 
found that business men knew what they hod to poy for lighting 
their business premises—viz., 6d. per unit—and did not trouble to 
acquaint themselves with the domestie rate, the result being that 
they refrained from having electricity in their homes. We have 
reason to believe, therefore, that when business men sèw their 
business premises eccount. being rendered for 31d. per unit it had a 
beneficial effect on the demand for energy for domestic lighting. If 
different persons in similar houses have, in a few cases, a different 
consumption, that is not a sufficient reason for stopping à movement 
which will simplify the tariff for the general supply. The tariff may 
make those odd persons, whose bills seem unduly low, light up their 
premises to a larger extent than they otherwise would have done; 


whereas those whose bills seem higher than the average cen either 
economise or, alternatively, they may be entitled to have their 


extra units at à lower rate. 

It is now admitted that the domestic chimney is mainly respon- 
sible for atmospheric pollution. Municip2lities must, therefore, as a 
branch of their activities in connection with the general movement 


towards public health, recognise the importance of nursing their 


electrice! undertakings by encouraging the use of electrical energy 
for all domestic purposes. Sir Arthur Newsholme has shown that 
the £60,000,000 spent per annum in England and Wales on publie 
health brings in a return of £3,000,000 in wage-earning capacity 
conserved, and in expenditure saved in medical attention, nursing 
end infirmary charges. This is the doctor working in his new ròle 
of applying the adage that “ prevention is better than cure." I 
submit that it would be an enlightened policy on the part of the local 
authorities and of the nation to encourage the use of electrical energy 
for domestic purposes by educating the publie regarding the possi- 
bility of electrical apparatus and giving energy at the lowest possible 
Tete, To this end the recently developed policy of taking the surplus 
revenue from electrical undertakings for the reduction of city rates 
should be condemned and at once abandoned ; and not only so, but 
I think electricity supply concerns, both municipal and private, 
might reasonably ask to be relieved from paying rates, if it could be 
830wn that to this extent they were lowering their prices to domestic 
consumers. 

The system of charging now advocated leaves it quite open either 
to add to or deduct from the number of units chargeable at 3d., if 
there is any known reason, such as abnormal increase or decrease in 
the lighting demand, It is not difficult to see from a recording 
ammeter chart what energy is used for lighting and what energy is 
used for “other purposes." There is a natural lew by which all 
consumers require light during the hours of darkness—i.e.. from 
sunset to 11 p.m. Lamps teke one-tenth of an ampere for a 16 c.p. 
lamp and 2 or 3 amperes for a large electrolier, whereas a four-lamp 
radiator or an electric oven takes double this amount, and is used at 
odd times during the dey. This method of using a recording 
ammeter has been adopted in fixing the lighting demand in the larger 
houses, 16 has also been used to ascertain the maximum demand 
m engineering works, where the consumer, having previously 

generated his own current, has not the wiring for lighting and for 


power on separate circuits. 
and would have becn an obstacle to such consumers taking the supply 


from the Corporation if they had been asked to seperate their wiring 
so as to have distinct cireuits for lighting and for power. 
to sce from a recording ammeter chart, even in the winter months, 
what the lighting demand is, end this can be confirmed by com- 
paring the winter chert with the summer chert. The rate of charge 
or meximum demand quentity hes been increased proportionately 
to make up for the lighting demand. and all energy is charged at 
power rates, or à fixed onnual sum is charged to cover the difference 


It would have been a distinct hardship, 


It is easy 


between lighting and power restes, 
To abide rigorously by the Hopkinson method, which means 


charging. say, £5 per kilowatt plus 34. per unit, hes disadvantages. 


It was tried in Glasgow and consumers objected to it. Their bills 
were very much the seme the whole yeer through, end we had serious 


complaints from people who got in a bill for electricity either when 


their house was shut up or when they were not consuming any cur- 
rent. In the winter months, of course, there was not the same cause 
for complaint. Dividing the maximum demend units equally over 
the six two-monthly periods. will have the effcet of giving the con- 
sumer в very large number of units at the low rate in the winter 
months end none at ell in the spring, summer or autumn months. 
The objections now steted to the Hopkinson svstem ənd other 
systems which are based on dividing the stending charges equally 
over the vear do not apply to power consumers’ accounts, 23 their 
consumption is, as à rule, regular and consistent. from month to 
month. Аз vlready indicated, each two-monthly period is allowed 
to stand by itself; and if a domestic consumer is absent from his 
house during the whole of any one two-monthly period, he is not 
asked to meke up the units allocated against that period. Simplicity 
must be aimed at in every method of charging, and I think we can 
claim that our systems in Britain sre ahead of those of our American 
cousins in this respect. The Edison Electric Illuminating Co., of 
Boston, publish an eight-page pamphlet giving their schedule of rates. 


DISCUSSION, 


Mr. 5. Z. bE FERRANTI suid that the present Paper and also Мг. Sea- 
brook's recent. Paper were part of a scheme which the Institution was 
carrying out and which he believed was of very great importance to the 
industry generally. The Institution was endeavouring to use every 
means in Из power to promote a much wider and more general adoption 
of electricity for domestic purposes, Some time ago it was arranged 
that they should not only have Papers of the customary type but also 
occasional evenings at which informal diseussion would take place. It 
was proposed to open such discussions by a short statement on the part 
of anyone willing to introduce a subject, and to rely principally проп the 
discussion, It would be a gathering of members when they could all talk 
and give their views in the most informal manner. The fact that the 
meeting was not formal would, he believed, greatly help many speakers 
who would otherwise not care to give their views. The first meeting of 
this kind would take place on the 21st inst. and he himself hoped to have 
the pleasure and privilege of introducing a subject for discussion. That 
subject was pirt of the same scheme he had referred to above, viz., to 
promote the more general use of electricity for all domestic purposes. It 
was a subject which he hoped would be supported һу a good discussion 
and a large attendance, and when once the stone had been set rolling he 
hoped that it would continue until they saw what it really was that was 
standing in the way of the more general adoption of electricity for 
domestic purposes. They hoped to ascertain from the discussions the 
nature of the various handicaps which were retarding the more rapid 
application of electricity. and so have material on which to act to enable 
a better state of affairs to be brought about. 

Мг. К. А. Scorr MoncrieFe thought it would be most interesting to 
have a representative load curve showing the demand upon the station 
and also indicating the reasons why the plant had been installed, with 
the figures mentioned in the Paper also plotted. If that was done, it 
would throw a good deal of light upon the first items of the statement 
dealing with short hour consumers, and perhaps they might find that 
there was not a pak of one or two hours of about 4,000 kw. out of a total 
maximum demand of approximately 23,000 kw. Не also asked the 
author if he could subdivide his power and heating supply in much the 
same way as he had subdivided the lighting supply on a maximum 
demand system. Possibly that would show the value of the low flat rate 
for power purposes. He believed that it had been stated before the 
Institution that Id. per unit would not pay; but Mr. Lackie had proved 
that an average charge of less than 1d. per unit was a very valuable and 
paying load. Не thought that those facts for a city like Glasgow might 
be extended and would be very valuable if they could be compared with 
similar statistics for, say, Edinburgh, Manchester and Southampton, 
where an interesting ex periment of charging $d. per unit for heating was 
being made. Regarding the theoretical points in the Paper he observed 
the author stated that the maximum demand of the short hour consumer 
ought, perhaps, not to be reckoned on the expenditure on the mains. Не 
had difficulty in following the author's reasoning and he thought that 
the diversity factor was not so useful on the mains as it was on generating 
plant. The question of diversity factor was important, and he did not 
quite agree with the author that the whole case was met by making а 
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reduction of 16 per cent. on the cost of the maximum demand to meet 
| the 16 per cent. diversity factor of the whole load, since it was manifest 
that the long hour consumer did not assist tlie diversity factor as much 
as the short hour consumer. Another matter which bore upon the ques- 
tion of charge was the total output. When looking into (his question he 
had tried to get hold of a place where the load factor had not changed. 
He found that at Portsmouth in 1897 it was 14-5 рог cent., and in 1911 
-e 14:4 per eent. The total costs in 1897 were 219. and in 191} 144. with 
the same load factor. ‘Phe output had increased from 840,000 units to 


i 34 millon units. The capital expenditure per kilowatt decreased from 
£150 to £120. If that were apphed to the cost per kilowatt in the gene- 
rating station the decrease would be vory much greater, From ай the 

д figures be could get on that subject at Glasgow it appeared that in 1897 

| the cost per kilowatt of the generating station was £30 and in 1911 it was 

К $21. 10s. He believed it could now be supphed at £)2. He thought that 

У the practice followed Бу the author in his Paper was very good, and that 

the solution arrived at by Mr. Lackie was a very happy one and a means 

a toward the great end of making a universal charge for at least all domestic 

and small usera of electricity. 

\ Мг. Е. T. Ruruves-Murray (North Metropolitan. Electric Power 

| Supply Co.) said that he found difficulty in following the author's tariff, 

' although the net results were easily discovered from the table at the end 

| of the Paper, M they might take the number of consumers as being the 

| same as the numbez of meters it would appear that a "7 loss ` was made on 

; the supply of 7.343 consumers out of 20.700, ог, sav, on 35 per cent. of the 

| total. No doubt such a tariff would be very popular with those supplied 

к at a loss. Afterall, was the author's tariff so very simple ? И was difti- 


cult to tind how the individual consumers maximum demands were 

obtained. The author stated that in all business premises maximum 

demand indicators were employed, except where the supply would not be 

used for anything like two hours a day. That necessitated some care 
being exercised to find which of the consumers were not likely to use their 
supply for two hours daily, and also in fixing the maximum demand for 
the remainder. И was also stated that in theatres and large works re- 
; cording ammeters were used to get a fair maximum demand. He would 
like to know something more about the use of those recording ammeters, 
which he supposed were only left in temporarily. И they were, no doubt 
i the author's experience would coincide with his own, where, in the case of 
small three-phase supplies, those not large enough to warrant the expense 
of a Merz ty pe indicator, the maximum demand was taken by observation. 
A certain " maximum " was obtained, but if one happened to drop in а 
few days afterwards the maximum was frequently something very ditfe- 
rent! The maximum demand of the smaller. premises was apparently 
arrived at by fixing а demand indicator on the feeder or main supplying 
LEO or more consumers at one time, and the author then assumed that the 
demand of each consumer would be the хате. Even if this were а suffi 
ciently accurate method, dividing the units into the proportions given, for 
high and low rates, every two months must complicate the preparation of 
the accounts and add materially to the clerical costs. The author had set 
out the five factors on which the cost of producing electrical energy de- 
pended, but there was another which the speaker thought was as impor- 
tant as at least four of those given, һе, the size of the consumer. ‘Phe 
influence of that factor was shown best as a charge per consumer. The 
› author pointed out that these were at least three charges which could be 
treated very largely as per consumer, and not as per kilowatt. The first 
was the capital cost of the ©“ branch." Presumably the author did not 
-refer to the service line. because at Glasgow it used to be necessary for the 
: consumer to fix a box for the cut-out and meter on the back line of the 
path and lay his own service line ; and if that was still so, it would help to 
explain how the total of the three items given was as low as 7s. per annum. 
The speaker had found the © per consumer " costs amounted, on the 
{ average, to not less than 24s. per annum. This figure included interest 
and depreciation allowance on the cost of the service line and the meter, 

the eost of reading the metes, rendering the account, changing meters 
from time to time, and the calculation of accounts. [t was because the 

charge for these was strictly а " per consumer Uo charge that Ц was so 

unfair to adopt the usual method of dividing up the total standing charges 

Н inta amounts proportional to the maximum demands of the individual 
consumers and then to charge them at the same rate. The fair way, un- 
doubtedly. was to charge a higher rate to the smaller than to the larger 
‘consumer in order to cover the © per consumer ” costs. By making such 

‚а graded charge one also in effect gave the larger consumers a discount 

which they were undoubtedly entitled to, because all the costs of supply- 

inga consumer decreased as the size of the consumer increased, quite apart 


"E from the load factor of thesupply. In practice, it seemed extremely diffi- 
н cult to arrange such а system of graded fixed charges, but the problem of 


doing this had been solved by à simple instrument, 
i Mr. А. H. SEABROOK (St. Marylebone) agreed with the general prin- 
| ciples of the Paper. There were so many people who were now satistied 
with the flat rate under modern conditions of residences that to hear any 
one advocating a differential rate of any kind was most gratifying. He 
considered that the author's statement that, wereit not for the consumer 
wno got his energy at [| 7d. per unit. the charge would need to be in- 
creased from 34d. to à much higher figure, was rather faulty, because, if 
so. the 1-74. consum т was being supplied at too high a price and the 33d. 
consumer below rost, И also showed that one must have an alternative 
tlat rate which was high. not less than 6d. per unit. The author seemed 
to apologise for the short hour consumer, but hie, the speaker, did not 
think any justification was needed for supplying such consumers below 


| сом. И was practically impossible to charge а short hour consumer 
what he really cost. Even with a high alternative flat rate the short 
hour consumer was being charged 2d. or 3d. per unit less than he should 


be charged. There was по question about it that if they wanted to get 


business they must have a flat rate. They could not justify the short 
hour consumer being charged a low rate on account of the short hours the 
plant was used for him because plant depreciated whether it was standing 
idle or being used. Regarding the author's scheme of charging it seemed 
to him rather vague, but so long as it brought т remunerative business 
vagueness did not matter. He did not see how one could go to a new 
consumer with а proposition such as Mr. Lackie's unless the author 
assessed the lighting maximum demand, and in that case they were all 
very anxious to know his basis of assessment. He noticed it was men. 
tioned in the Paper that the flat rate was based on the consumer's pre- 
vious maximum demand. That was rather dangerous, because directly 
the demand indicator was taken away the inducement for a consumer to 
keep down his maximum demand was removed, with the result that his 
load factor decreased in value, and he ought to pay 4d. or 444. instead of 
За. ‘The author thought that an 8-page pamphlet on tariffs was too 
much, but he, the speaker, had а 12- page one and believed that the more 
rates they had the better they would get on in the present state of rate. 
making. When the thing was standardised the number of rates could 
probably be cut down. 

Mr. L. E. BCCKELL (Newcastle-upon-Tyne Electric Supply Co.) wished 
the author would clear up the two points as to how he arrived at the 
demand for each individual consumer and whether his tariff was intended 
to apply to all consumers, or, as the table would lead them to believe, only 
to domestic consumers, He was pleased to note that the author had 
mentioned the question of mains. Ht had always appeared to him that 
in considering load factor one was really only considering the plant in th: 
station, whereas a very large amount was expended in other ways, on 
such things as mains, office expenses, &с. These were not really affected 
by load factor and the fact was that the amount of revenue was really 
quite as important as the load factor. A principle which he thought was 
overlooked а good deal in discussions on tariffs, and one which applied to 
every undertaking, was that the bigger the business. the cheaper ono 
could sell. He noticed that the author was another apostle of expe- 
diency, As an illustration of the enormous increase in revenue there was 
to be had from a domestic load—at Newcastle they estimated that they 
had something like 10 per cent. to 15 per cent. of the possible domestic 
load—the gas company in that town were making the bulk of their money 
from domestic supply and had а revenue of something like £300,000 a 
year, which was six or seven times as much as the revenue obtained by 
the Electric Supply Co. He was much interested in the author's. table, 
but did he contend that his undertaking would have been better off if they 
had not supplied. the several thousand consumers who were shown as 
incurring a loss on the undertaking. He (could hardly believe that that 
was so} It seemed from the Paper that the author used a large number 
of recording ammeters. He would like to know if that was the case, as 
they cost a good deal, 

Mr. A. J. CRipce (Electrical Co.) said that reference was made to tho 
reading of meters and the rendering of accounts. If one employed а man 
at 30s. per week to read meters, say, 80 to 100 per day, one had a cost per 
reading of about 14. As that worked out at about 94. or 10d. а year 
there was a lot to be made up before one got to the 7s. mentioned. Но 
would like yo know where that amount went to. 

Mr. W. E. Вевхлуь (partly communicated) thought that the great 
fault with present tariffs was that they did not sufficiently coincide with 
the cost of production, and, whilst agreeing with the maximum demand 
principle, he did not see how a more incorrect system could be developed 
than that emploving maximum demand indicators on consumers’ pre- 
mises. ‘The broad objection to the system was that for every unprofit- 
able unit that was choked off. probably а hundred or more profitable 
ones were lost in addition to the oft-quoted difficulties of getting sus 
tomers to appreciate а system usually not understood by the suppliers. 
He submitted a diagram based on data for Sheffield showing the total 
length of time the load had been above or below any given value during 
the vear 1911-1912. Over 95 per cent. of the revenue-producing load 
lay below the point marked X, and if they could be sure that the load 
would not have exceeded this the plant need not have been extended 
bevond the line. №. That is, all the plant indicated by the distance 
N to C was needed to cope with the almost insignificant (as regards 
revenue) part of the curve above X. In view of this it was quite evident 
that this top part of the curve was of no use to the supply autbority. 
Again, it was clear that the greater part of the normal peaks were 
below the point X. This showed where the demand indicator system 
failed badly. With a plant capacity of С, or even of N, what was the 
good of spending a lot of money buying and looking after a lot of maximum 
demand indicators that were all the time an inconvenience to the cus- 
tomer and a source of loss of revenue all the way below the point X? It 
might reduce the curve above X, but this did not compensate for the 
reduction below this point. Also he did not think the reduction above Х 
was all that was imagined, since it was hardly to be supposed that this 
extra peak was due to half the consumers having doubled their maximum 
demand, but it was the result rather of normal maximum demands 
abnormally overlapping, whieh of course the indicators took no account 
of. Another point he wished to bring out was that additional loud at 
any point of the curve below X, even peak load, was almost equally 
profitable, provided it did not increase the load above X. He did nol 
wish to imply that merely peak load up to the point X should pay no 
more than absolute non-peak load (say midnight to 5 a.m.), but iu 
that this latter should be allowed to go right through the day, if desires 
without extra rate, except at the odd times when the load approache 
the point equivalent to X. The whole of the output below X could be 
equitably dealt with by means of a fixed charge, based on the actual tire 
costs of the service, plus a low rate per unit. He thought the oe 
charge should be practically equal to the nett cost to the suppliers, and the 
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3d. to 54. per unit should be put on all the load, and the consumers should 
know that it was on. This left it open to the customer to leave on any 
vital load whilst taking off load that could be readily spared for the hour 
needed to get over the abnormal hump. (Mr. Burnand proceeded to 
describe the method which he suggested for obtaining this result. "This 
is discussed by the author in an articleon p. 919 of this issue.—Ep. Ё.] 

An average tariff with this arrangement would be as follows :— 
ld. per unit, plus 3d. per unit at times of specially heavy load; that is, 
when this reaches 85 per cent. of the station plant capacity, plus the 


following service charges : 
Requiring meter capacity of— 


+ kw.— Blocks of houses where ground has not to be opened to put in 


service in more than one place for six houses, 2s. 6d. 
monthly, with 71 units per month free.* 

+ kw.—Ordinary houses or services per quarter, 15s. 

4 kw.— Ordinary houses or services, per quarter, £1. 


1 kw. and over.—Ordinary houses or services, per quarter, £1 per 


kilowatt, on the nearest standard suitable meter size. 
_ Variations in Above Hates.— Where owing to special circumstances the 
cost of service is not normal, special rates will be quoted dependent. on 
the cost of supply. 

Further Variations.—Intermittent usages : where current із only used 
for periods not exceeding five hours per week, service charge is one-third 
the above. For power used between the hours of 9 p.m. and 7 a.m., 
but cut off at other times, service charge is one-third the above. Large 
users pay above schedule rates up to 4,000 units per annum, with a 
discount of 25 per cent. on all units over 4,000 per annum, and a further 
discount of 10 per cent. on all units over 100,000 per annum. 

Mr. J. F. C. SNELL thought that the following figures would bear out 
Mr. Seabrook’s contention that a higher price should have been charged 
to the short-hour consumers. For instance, on the one-hour consumers 
and less there was a loss of 70 per cent., in the next grade (one hour and 
under two hours) there was a loss of 6 per cent., whilst the profit on the 
doniestic rate rose to 46 percent. Onchurches and theatres, as one would 
expect, there were losses of 36 per cent. and 24 percent. respectively, 
on the power and heating a profit of 9 per cent., and on special agreements 
32 per cent. АП that showed that for the one-hour consumer a higher 
rate should be charged. That, however, was not the point they were 
discussing. What they were trying to do was to devise some means for 
popularising electricity and developing a supply for domestic purposes. 
He prophesied that the day was rapidly approaching when such a supply 

ould become an accomplished fact. Only a few years ago they were very 
mach criticised because they dared to ho pe that they were going to supply 
cheap power. To-day the power load was increasing by leaps and bounds 
and they were beginning to supply energy for domestic purposes. Some 
of the companies in the United Kingdom were beginning to feel the effect 
of the supply to cookers and domestic appliances, and in many places the 
cooking and heating rate was ld. He had made some tests in his own 
house, where he had to pay 2d. per unit, and found that the electric 
ls uo M | 
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the profit should come on the rate per unit. The part of the curvo above 
X should, in his opinion, be done away with by bringing this under the 
control of the supply authority, and the way to do this was, when the load 
reached a certain ratio of the plant capacity, say 85 per cent., an extra 
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not been able to deal with it in the commercial way that companies did. 
They were, however, becoming alive to their shortcomings, and led by 
such men as Mr. Seabrook and Mr. Couzens. he prophesied that within 
the next five years they would see a marked difference in the output of 
electricity for that particular purpose. His contention was that if proper 
publicity and “ push " were adopted the tariff would take care of itself. 
With the additional plant that would be necessary the capital charges 
would be reduced. The increased output would also reduce the estab- 
lishment charges per unit sold. АП those things would react on one 
another and the increased output and better diversity factor, would bring 
about a simple and practicable tariff. He thanked the author for. the 
admirable analysis made of the diversity factor, which to his mind was 
the thing about which they knew least at the moment. He thought that 
if engineers of other undertakings would make a careful analysis of the 
diversity factor for the different classes of consumer they would get such 
information together as would enable them to frame for the time being a 
tariff which would bring about the best economical results. Once that 
stage was reached the increased output which would follow would bring 
with it a reduced and simple tariff as simple as in the supply of ран, . 

Mr. W. A. CHAMEN (South Wales Electrical Power Distribution Co.) 
said that with the exception of Mr. Moncrieff, all the previous speakers 
had dealt with large supplies in citics, but he wanted to put before them 
rather a different kind of case. He had recently begun to work a pro- 
visional order in Wales where, owing to the operation of the Eight Hours 
Act, the power load was more or less steady from 6 o'clock in the morning 
until 2 or 3 o'clock in the afternoon, when it died down very considerably. 
They had no lighting worth speaking of, and therefore there was no peak 
from that source. It was a power load, and therefore they were really in 
the position of being able to take on lighting at low prices, which was 
exactly the reverse of what had usually to be done in cities. In some of 
the villages in South Wales there was no gas at all, and he thought they 
would agree with him that there were chances under those combinéd con- 
ditions of making a success of electric lighting. They had practically no 
underground distributing mains, as the cost of these was prohibitive. 
They used overhead mains, the cost of services being very small. . There 
was, however, one serious difficulty in lighting small houses, even when 
they had no gas, and that was the cost of the house wiring ; until they 
found a satisfactory way of doing that they would not get on very rapidly. 
The street lighting was controlled by means of automatic clocks and 
switches, and it had occurred to him that for the ordinary lighting of 
colliers! houses a system could be arranged by which cash payments were 
made in advance without any meters. The houses would be wired. for 
so many lamps and some means devised to prevent the maximum demand 
being materially exceeded. The houses would then be put on to the 
street lighting service and switched on and ой by the clocks. Consumers 
could then not waste current in the daytime. A further provision could 
be made that if a consumer used his light wastefully betwcen 11 p.m. and 
+ p.m. they had the right to cut him off, put in a meter, or make some other 
arrangement. The idea was to charge them something like 1s. per week 
all the year round. As the items of meter reading and book-keeping 
were rather serious he believed that it could be worked on the principle 
of the tramear conductor with tickets as receipts, collecting the revenue 
in advance. If the consumer did not pay he would be disconnected. 
Such a system, he considered. might work, but it had the very serious 
objection that it did not provide for the use of electricity in the daytime, 
and that was why he was so interested to hear what the author had to 
tell them. He found that in small houses flat irons were coming into 
favour, although they were charged at the lighting rate of 434. He 
therefore did not quite know what to do, becanse if he did not do some- 
thing to encourage the use of electricity for domestic purposes in the day- 
time, gas might be brought into the district. He did not want gas 
there at all. 

Mr. ARTHUR WRIGHT remarked that in addition to the five factors 
mentioned by the author, which governed the cost of supplying electricity 
to consumers from a power station, he. considered one of th® mogt im- 
portant was the number of years remaining of the: concession to supply 
electricity. as no one could expect companies whose lease of life waa very 
short to charge on the same basis as those municipalities who did not 
labour under this serious economie mistake of the Electric Lighting Acts. 
This great handicap had very often been overlooked in making compari- 
sons between the charges of supplying electricity by these two very 
different classes of undertakers. London afforded the best instance of 
the necessity for this discrimination. Another important factor govern- 
ing the cost of supplying energy which Mr. Lackie had not included in his 
list, was the total gencrating capacity of the power station. Recent 
years had proved that the cost of supplying electricity diminished enor- 
mously with the growth of a power station up to about 40,000 kw: or 
50.000 kw. In reference to the losses shown on the author's splendidly- 
worked-out profit and loss account for the Glasgaw undertaking, he would 
like to point out that owing to the above-mentioned reduction of costs 
the losses were not quite so bad as the analysis would seem to indicate. 
This was proved by Mr. Lackie's statement that the average cost of ill 
his increase of business during the past few years, including capital, was 
less than Id. per unit. This remarkable result of installing large and 
modern turbine plant at Glasgow scemed to be a justification fer now not 
attempting to rectify the grossly unfair division of charges between short 
and long hour consumers so vividly illustrated by Mr. Lackie, as it seemed 
to indicate the inexpediency of raising the charge to a consumer if his 
annual bill exceeded the total cost of supplying him from modern plant, 
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however unfair the present tariff might be to the good load factor con- | 


sumers. 

Mr. E. T. ВстнуЕех Murray said that the author, when referring to his 
new system, stated! that over 500 consumers had installed electrical appa- 
ratus of some kind, showing an increased consumption of 21 per cent., 
which represented an increased revenue of 7 per cent. He wished the 
author would tell him what effect the use of this auxiliary apparatus had 
had upon the load factor. 

Mr. W. M. Morpey, referring to columns 14 and 15 of the table. asked 
the author whether the large annual loss on the supply to churches and 
theatres, and the heavy capital allocated to those services, represented 
actual facts—was account taken of the diversity factor and of the fact 
that people who went to church and to the theatre often turned out lights 
athome ? Did he take account of the fact that such а load was not neces- 
sarily an addition to the peak load but merely a transference of load, and 
that it therefore should not be charged with the costs appropriate to а 
real addition to the peak load ? 

Mr. W. W. Lacks, in reply to Mr. Scott-Moncrieff, said that he would 
be pleased to add а load curve. To subdivide the power and heating 
constant of the one-hour consumer at present was useless, as the heating 
load had so far been insignificant. He might do that next vear. Mr. 
Newington, of Edinburgh, had analvsed his consumers in the same wav, 
and their figures agreed. He (Mr. Lackie) had also drawn a load curve 
showing the good effect of the tramway output on the dip in the load 
curve, Jn reply to Mr. Ruthven-Murray, the method of getting the maxi- 
mum demand for domestic consumers had been closely looked into; he 
found that the simplest way was to take the last усаг out put of units and 
divide it by 800 to get the metered maximum kilowatts. Another method 
Was to put in a recording ammeter. Of course, an allowance should be 
made for different parts of the country. An important point to be con- 
sidered in connection with the Glasgow scheme was that they had a very 
large number of flats, one service supplying six or eight consumers, which 
materially reduced the cost per service. In addition, there was also stair 
lighting at those flats, which brought in а good revenue. As а matter 
of fact, the average number of consumers per branch for the whole city 
was 3:3, and the average number of consumers per residential branch 
seven, Mr. А. Wright had written to him on the question of the fixed 
charge per consumer, a point raised Бу Mr. Murray, and he had carefully 
looked into it. А consumer cost 7s. for the reading and maintenance of 
his meter and for rendering his account. On top of that had to be added 
the cost of the branch—which he had taken at £4. 6s. 64.— at 8 per cent. 
this was 6s. 8. И, however, there were seven consumers, that reduced 
the charge to Lld. per consumer. Taking the capital cost, &c., which for 
one consumer was £1. Os. 10d., seven consumers would bring that down 
to 15s. The average revenue per domestic consumer he gave at £2. 165., 
and therefore they would see that the 158. was a very small proportion. 
Mr. Seabrook wanted to know how he got the maximum demand. ‘There 
was very little trouble in that connection. He took the previous vear's 
consumption and divided it by 800 hours. 

A member at this point asked what was done with new consumers. 

Mr. Lackie, continuing, said that thev treated them the same as they 
did other similar consumers in the particular district concerned. They 
did not charge any meter rent, so that 7s. had to be met by current con- 
sumed.  Replving to Mr. Burnand, he said that the great majority of the 
lighting consumers came on between 3:30 p. m. and 6 p.m., whereas there 
was no such rush for the power supply. Since he had introduced his 
system at Glasgow, something like 900 electrical utensils had been con- 
nected, and it was a fact that the gas people were now trving to сору 
electrical tariffs and to give differential rates for heating and cooking, as 
compared with the old flat rate. He was interested т Mr. Chamen’s 
remarks, and valued Mr. Wright's contribution. He quite realised the 
points about the life of the concession and the size of the installation. 


CORRESPONDENCE. 


THE VARIATION IN INTENSITY OF RADIO- 
TELEGRAPHIC WAVES WITH DISTANCE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In your last issue Dr. Fleming refers to my criticism of 
a statement “ said to have been made at the Royal Society of 
Arts.” Dr. Fleming's apparent doubts as to whether the 
statement, which was copied word for word from the * Journal" 
of the Society, was ever made, will, I think, be dispelled by 
Mr. Swinburne’s letter printed side by side with his own. I 
quite believe that it would interest Dr. Fleming, and others, 
to learn the names of the persons to whom I referred as enter- 
taining erroneous ideas on the subject. It is quite unneces- 
sary, however, for me to give any names, as Dr. Fleming will 
find ample justification for my statement in the correspondence 
columns of your last issue. 

Dr. Erskine Murray, in the same issue, says, " he does not 
take into account the fact that the vertical radiation from the 
aerial 15 zero.” | Why E should have taken this fact into account 
I fail to see, for it has nothing to do with the point under dis- 


cussion. The fact that а glow lamp or an arc lamp has no 
vertical radiation does not affect in the least the variation of the 
intensity with the distance in the horizontal or in any other 
direction. Аз for Dr. Murray's statement that the “ hori- 
zontal radiation is practically cylindrical in form and pro- 
perties," I trust that I shall not be expected to explain to Dr. 
Fleming the grounds on which Dr. Murray entertains this 
opinion, for it is the very essence of the error, the prevalence of 
which Dr. Fleming finds so incredible. As Mr. Swinburne 
rightly says, cylindrical radiation would entail a variation of 
energy density inversely as the distance, whereas spherical 
radiation necessitates a variation inversely as the square of the 
distance. "Theory and practice agree that the latter represents 
the facts of the case in radio-telegraphy exactly as in light. 
Variation. of the intensity with direction is quite another 
matter; using the term spherical radiation in the sense in 
which it 1s employed by Mr. Swinburne—that is, in the sense in 
which a lamp can be said to radiate spherically—I would say 
that, so far from being practically cylindrical, the horizontal 
radiation is substantially spherical. I am not considering the 
effect of the earth, which, however, only makes the radiation 
less cylindrical—that is, it increases the curvature of the wave 
front and causes a more rapid falling ой than that given by 
the inverse square law. So far as the main point at issue is 
concerned, however, the effect of the earth 1s somewhat of a 
red herring in the discussion. 

Mr. Swinburne concludes his letter with what he calls a 
broad question, viz.: * Does the height of à wave surface vary 
as the distance from the source, or do the wave surfaces soon 
reach a constant height ? ?” If the horizontal radiation is cylin- 
drical in properties, the answer must be that the wave surfaces 
do reach and maintain a constant height. I know of no justi- 
fication, either theoretical or experimental, for such an assump- 
tion.—IJ am, &с., 


March 11. G. W. O. Howe. 


ELECTRIC POTENTIAL IN ALTERNATING MAGNETIC 
FIELDS. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sir: The recent article (pp. 756 and 796) by Prof. Jenkin 
and the letter in your current issue from Prof. Howe remind me 
of a question once asked me which I found rather an awkward 
one at the time: * What then is the difference between E.M.F. 
and P.D.?" It seems to me that a clear conception of the 
physical distinction between these two quantities would have 
enabled the article referred to to be condensed to a fraction of 
its actual length and to have been put into a form more intel- 
ligible to the bulk of your readers. In what sense do the writers 
of the article and letter employ the term " E.M.F."? The 
former does not define it, but leaus rather hard on Clerk 
Maxwell, who, however, gives over half а dozen different ex- 
planations of the term which are neither wholly consistent with 
one another nor even all of the same dimensions. Actually, 
many writers use both terms with the same meaning, and very 
few make the distinction clear. The definitions 1 have used 
since the time of the above question are given below in a form 
specially useful for applying to parts of an electric circuit, 
although they are not limited in any way. They are not put 
forward as wholly original, although probably the contrast 
between the two is rather more emphasised than is usual. The 
definition of P.D. is the standard one, differing but little, for 
example, from that given by Clerk Maxwell, but I believe it will 
be more intelligible than the “ most easily understood defini- 
tion" given at the top of p. 796 in terms of the vague and 
undefined * the E.M.F." The germs of the definition of 
E.M.F. here given are also to be found in the works of Kelvin 
and Maxwell; while a definite statement in equivalent terms 
has been given by Ayrton. These definitions are :— | 

P.D.—There is а difference of potential between two points 
on a circuit when а flow of electricity would convey energy 
from one to the other of the two parts into which they divide 
the circuit, and it is measured by the energy transferred by each 


{ unit of electricity. The current flows from “ high to low” 


— 
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otential in that part of the circuit which receives energy from 
the other, and from “ low to high " potential in that part which 
supplies energy to the other. 

E.M.F.—When electricity receires or gives out energy on 
passing through any point there is ап E.M.F. at the point 
measured by the energy received by each unit of electricity. 
The E.M.F. “assists ” the flow where the current takes in 
energy, and “ opposes " it where the current gives out energy, 
the former being taken as positive and the latter as negative. 

In other words the E.M.F. and P.D. are respectively the 
measures per unit electricity of the energy received and trans- 
ferred by the current. There are а number of different kinds 
of E.M.F., corresponding to the different forms of energy. The 
chief are :— 

(а) Chemical E.M.F., where chemical energy is received or 


chemical work done. 

(b Resistance E.M.F., where energy is irreversibly converted 
into heat. 

(c) Thermo-E.M.F., where energy 1s received. from, or rever- 
sibly converted into heat. 

(4) Inductance E.M.F., where energy is received from or 
given to the magnetic field. 

(c) Motion E.M.F., where mechanical energy is received 
or given by motion across a magnetic field. : 

(/ Gravitational E.M.F., where gravitational energy is 
received or given out. бок 

(9) Dielectric E.M.F., where electrostatic strain energy is 
taken in or given out. 

Several of these can be further subdivided. Some, such as 
(a), (c), (е) and (f), do not directly depend on the current flowing. 
although they are generally altered with change of current due 
tosome secondary reaction. Ofthe others, (b) is always negative 
and is proportional to the current, (4) is proportional to the rate 
of change of the current and (g) to its time integral. In all 
complete circuits the current has such a value that the resis- 


tance E.M.F. balances the resultant of all the others at every 


instant, while (g) will continue to grow until it stops the current 
in the branches in which it is present. With the exception of 
the resistance E.M.F., which always absorbs energy from the 
current, energy may either be given out or taken in by the 
current according to its direction. he 

Most of those in the list will be generally recognised. as 
" E.M.F.s," but the idea of “ resistance E.M.F.” and “ dielec- 
tric E.M.F." may be new to most of your readers. However, 
it would be illogical to except any change of energy by electrical 
means from our definition, and it will be found that the in- 
clusion of these enables certain well-known statements to be 
freed from any restrictions. It should also be noted that Olim's 
law applies to the resistance E.M.F. in a conductor, and not to 
the P.D. between its ends, except in the special case in which 
that is the only E.M.F. in it. 

Accepting the above definitions and the law of conservation 
of energy, combined with the hypothesis that electricity has 
no energy itself apart from its electric and magnetic fields, we 
may state :— | 

1. The Р.О. between any two points is the sum of all the 
E.M.F.s in any path by which we can go from one to the other. 

2. The sum of all the E.M.F.s in any closed path 1$ zero. 
These two statements are, of course, only Kirchhoff's laws in a 
different guise. The path need not be restricted to a con- 
ducting one, but may be drawn anywhere. There is no general 
convention as to the sign of the P.D., but it is usual when in- 
tegrating the E.M.F.s to go with the positive current if the 
portion of the circuit considered is supposed to be a source of 
energy, and to go in it the opposite way if it is assumed to be 
à sink of energy. 

Now for the application to the problem on hand. А volt- 
meter, if correct, indicates the P.D. between its own terminals, 
and is generally arranged so that it has only resistance or 
dielectric E.M.F.s in it. Whether that is also the Р.О. between 
the far ends of the wires connected toit depends upon whether 
there are appreciable E.M.F.s in these wires or not. When 
dealing with the rails of an alternating-current railway system 
there are such E.M.F.s in the pilot wires, and so the voltmeter 
does not give the P.D. between the two points to which they 


ally be neglected. 


sume Information about strayage in other paths. 


are connected. Applying the principle (1) above to two paths 
from one of these points to the other, one path being through 
the wires and instrument and the other through the surrounding 


earth. we have at every instant : 


Induced E.M.F. in pilot wires 

+resistance E.M.F. in same 

+voltmeter P.D. =P.D. between points considered 
=induced · E.M.F. in’ earth+re- 
| sistance ditto + chemical ditto. 

Now, if the earth path be taken along the track of the pilot 
wire the induced E.M.F. will be very nearly the same in both 
paths, while the resistance E.M.F. of the pilot wires can gener- 
We, therefore, see that the voltmeter 
reading will give the sum of the resistance and chenical E.M.F.s 


in the earth path, which is what determines the current in that 
path. As far as stray currents following the same route as the 
pilot wire are concerned, the voltmeter consequently gives 


cxactly the same information as one similarly connected with 
continuous-current traction, but it does not of itself give the 
As the pilot 
wires are usually laid close to the track, it will generally be 
the case that the stray current in more distant paths will be 
greater with the alternating-current system than with the 
continuous-current system giving the same voltmeter reading. 
In the former, the instrument rcading depends on the route of 
the pilot wires, whereas in the latter it does not.—I am, &c. 

| David ROBERTSON. 

Merchant Venturers’ Technical College, 
Bristol, March 11. 


DRAWN WIRE TUNGSTEN LAMPS. | 
TO THE EDITOR OF THE ELECTRICIAN. 

SiR : I would appreciate space in your columns to state the 
facts concerning several important questions in regard to drawn 
wire tungsten lamps. | 

The first relates to the performance of the drawn wire 
tungsten lamp on alternating current. Statements have been 
made to the effect that а drawn tungsten wire filament suffers 
from `* off-setting," with reduction of life on alternating current 
as against direct current. This question has been definitely 
settled long ago by extensive tests which have demonstrated 
positively that the drawn wire tungsten filament gives equally 
satisfactory life on either alternating or direct current. Mazda 
lamps with drawn wire filaments are guaranteed to give equally 
good life on alternating current as on direct current, and to give 
results equal in al] other respects to any obtained with the pre- 
vious tvpes of pressed filament, while possessing a marked 
advantage in respect to durability. | 

Another point relates to the durability of the drawn wire tung- 
sten filament during life service. Statements have been made to 
the effect that the drawn wire tungsten filament loses in strength 
after being burned and is no stronger than the pressed filament 
after some hours of use. The. facts are that the tungsten 
drawn wire filament 1з many times stronger than the old 
pressed filament, not only at the beginning, but at any time 
during the life of the lamp. 

Another point that necds correction is the statement that 
the problem of drawing filaments of pure tungsten was solved 
in Germany. The facts are that the credit for the development 
of a filament drawn from pure tungsten must be given to the 
General Electric Co. of America alone. Furthermore, their 
associates, the British Thomson-Houston Co., were the first 
actually 10 manufacture and supply such filaments in this 
country. The other. development of a so-called drawn tung- 
sten wire 1з not a filament drawn from pure tungsten, but one 
drawn from an alloy of tungsten with another metal. From 
this alloy after drawing, the auxiliary metal is expelled by heat, 
leaving the tungsten in a similar condition to that which is 
found in the pressed or squirted filament. 

The real drawn wire tungsten filament, such as the present 
Mazda filament, 1з drawn from a block of tungsten, pure tung- 
sten from start to finish, and it is this development for which 


credit must be given to America.—I am, &c., 
| Е. W. Уплхсох. 


British Thomson-Houston C». 


London, March 8. 
E 
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WIRELESS TELEGRAPHY AND INVISIBLE ANTENNAS. 
TO THE EDITOR OF THE ELECTRICIAN. 


_ SiR: In your last issue you publish particulars of some 
interesting experiments carried out by Dr. F. Kiebitz with 
“earth antenne " and, while appreciating the value of the 
data supplied by him, we are a little surprised by your “ Notes " 
on the subject under the above heading. 

Will you allow us to remind you that so long ago as 1896 
Mr. Marconi, in a Patent Specification No. 12,039, described 
the `` earth antenn; " in the following words :— 

“ At the receiver it is possible to pick up the oscillations 
from the earth or water without having the plate W. This may 
be done by connecting the terminals of the sensitive tube J to 
two earths preferably at a certain distance from each other and 
in a line with the direction from which the oscillations are 
coming. "These connections must not be entirely conductive 
but must contain a condenser of suitable capacity, say of one 
square yard surface (paraffined paper as dielectric).” 

We observe that Dr. Kiebitz does not appear to have been 
very successful in using the arrangement as a transmitter and 
this may, to some extent, account for the fact that although 
“earth antenne " have been well-known for the last 16 years, 
the aerial structure at a high-power wireless station still remains 

quite visible.—We are, &c., 
Marconi’s WIRELESS TELEGRAPH Co. (LTD.), 


London, March 12. W. W. BRADFIELD, Manager. 


THE INFLUENCE OF THE PRESENCE OF GAS ON THE 
IGNITION OF CLOUDS OF COAL DUST BY SINGLE 
ELECTRIC FLASHES.* 


BY PROF. W, M. THORNTON, D.SC., D.ENG. 


The results of the present experimenta! investigation are compared 
below with those given in a previous communication (see * Iron and 
Coal Trades Review," Dec. 1, 1911). The letter dealt with tho in- 
fluence of small percenteges of ordinery lighting gas. and the degree 
of ignition was found to depend very lergely upon the menner of 
formation of the cloud. In order to іті е as closely as possible 
conditions which might arise in practice the dust wes blown over 
the arc from a reservoir containing eir mixed with the desired small 
percentages of gas under 2 pressure sufficient to maintain the cloud 
in movement for several seconds. The explosion vessel was also 
fitted with en exit tube a foot or more in length, open et the end, 
and an ignition was called ** full " when the flash in the box fired the 
dust cloud so completely that flame issued from the tube. 

Tn the present experiments it was found necessary to modify some- 
what this »rrengement on account of the comparatively large volume 
of gas used by it, and to have recourse to a much smeller pressure 


Fic. 1l. —APPARATUS USED FOR is PARISON OF MARSH GAS AND LIGHTING 
АЗ. 
reservoir for producing the cloud of dust. "This is shown in Fig. 1. 
The exit tube was at the same time removed and the orifice closed 
et the outer side by a flap yielding readily to pressure from within 
the explosion chamber, but preventing the escape of gas. Insteed 
of the Ralph electrical device, which is not sensitive to methane, 
for indicating the percentage of coal ges present, the desired strength 
of mixture was now obtained by introducing measured volumes of 
gas into the explosion vessel. Instead of the sustained cloud pro- 
duced by the passage of about 75 cubic inches of cir as in the former 
research, a blast of less duration wès made by fitting the rubber bag 
of a motor-cycle horn to the dust bottle. The expanding jet of dust 
produced by it crossed tho explosion box over the arc and impinged 


* Abstract of a Paper read before the Association of Mining Electrical 
Engineers, North of England Branch. 
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upon the closed end of the exit, forming in the box а dense cloud more 
uniformly distributed and with less movementjthan before. 

This new arrangement gives a marked increase in the sensitiveness 
of the cloud to ignition. Хо change was made in the electrical con. 
ditions, the arc being that caused by breaking 4.5 amperes non. 
inductive direct current at 480 volts as quickly as possible by a hori- 
zontal sliding rod, actuated by the release of а strong compressed 
spring. 

Curve A in Fig. 2 shows the results obtained in the previous experi- 
ments with ordinary lighting gas. Curve B gives the results of 
lighting gas under the new arrangement ; 2nd curve C gives the resulta 
with methane. 

The first conclusion to be drawn is that the presence of gas has a 
greater effect when the disturbance of dust and air is not violent, 


Percentage of Full I3nitions. 


0:25 0:5 


0°75 1:0 
Percentage of Gas in Explosion Chamber. 


1:25 1:5 


Fic. 2.—CvRvE A OBTAINED BY OLD ARRANGEMENT: CURVES B AND C 
BY NEW ARRANGEMENT. 


Again, in the former case, the transition from the slow rate of change 
at very low percentages of gas to the Jinear rate of change obtained 
at values approaching 1.25 per cent. was more gradue! and had a 
clear turning point at 1 per cent. In the present case the linear stage 
continues with both lighting and marsh gas down to 0.5 per cent. 
The fact that the curves A and C obtained by the two arrangements 
are parallel is a satisfactory confirmation of the experimental results, 
showing that the influence of the gos is the same in both cases, and 
that the difference is caused by the manner of forming the cloud of 
dust and the disturbance of the air in the box. 

The influence of methane is uniformly less than that of lighting 
gas in the ratio 0.92. Whether this 2pplies to the gases unmixed 
with coal dust has not yet been determined. The values found here 
are for unidirectional eres at low voltage, which are probably not во 
active as the rapidly alternating discharge from induction coils 
generally used to ignite gaseous mixtures. It шоу also be noted that 
the conditions under which curve A was obtained are probably closer 
to circumstances which may arise in practice then the more confined 
arrangement used in the present trials, the mein object of which was 
to compare the influence of methane and lighting gas upon the igni- 
tion of clouds of coal dust. 
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BERMONDSEY (LONDON) ELECTRICITY SUPPLY LOAN. 


A Local Government Board inquiry was held at Bermondsey 
on Monday into the refusal of the London County Council to 
sanction the borrowing of £18,563 for the extension of the electricity 
supply undertaking. 

The town clerk (Mr. Е. Ryall) said the total loans were £201,001. ex- 
clusive of the electricity undertaking, and the loans on the latter amounted 
to £149.743. To the present application they desired to add £309 for 
additions to foundations and alterations to the building, making a total 
of £18,872. They asked that the repayments of the loan for the buildings 
should be extended over 50 years and for the plant 20 years. So far 
£7,000 had been spent on the work, for which a loan had not been sanc- 
tioned. Application for the loan was made to the London County 
Council on March 7, 1911 and tenders for the plant, &c., accepted by the 
Borough Council on June 10. The refusal of the County Council to 
sanction the loan was not notified until Nov. 14. The London County 
Council desired certain information, which was not supplied. In 1907 
the maximum demand for electricity was 730 kw., but in 1910 it had risen 
to 1.834 kw., the capacity of the station being 2,225 kw. During the last 
12 months the demand had fallen to 1.701 kw. The cost of generating 
in 1907 was 2-564. per unit, but in 1911 it was 0-65d., which was the second 
lowest in London, Hackney being the lowest. In 1905 they had appli 
cations for only 600 kw., but since then private consumers had gone up 
50 per cent., and power 500 per cent. The number of consumers had 
doubled since 1906, and the maximum demand had trebled. In the first 
three years of the undertaking, 1901-3, there was a loss of £2,405, but the 
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‘years hence— rather than to the immediate demands. 
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profits since then had amounted to £7,319. Тһе amount of the loss had 
been made up from the rates, no portion of the profits being used for that 
purpose. Of the profita £3,522 had been invested ; £3,006 was reserve 
for capital works; £633 charged on revenue; and £180 unattached. 


They had no depreciation fund beyond the annual repayment of loans. 


The inspector (Mr. T. Ek1N) remarked that he noticed the amount for 


public lighting in the accounts was large—£4,019—or 16 per cent. 
The TowN CLERK replied that the charge for public lighting was 1:75d. 
r unit, about the average for London. 


pe 

The borough treasurer (Mr. J. BUCKMAN) was called to prove certain 
statistics, and in reply to Mr. Bullivant for the London County Council, 
said he thought the County Council were going outside their province in 


asking for information they were not entitled to. 


Mr. BuLLIVANT: The question was which was the cheapest and best 
Could the additional supply be obtained best by an addition 


method ? 
to the working plant or by the Council taking a bulk supply ? 


Wirness: I do not think that is a question for the London County 


Council to go into. I think they have had all the information necessary. 

Mr. Вемлулхт asked that two letters offering a bulk supply from 
the County of London Electric Supply Co. should be read. 

. The Inspector ruled that they were confidential documents, and he 
could not call upon the Council to disclose them. № doubt the Town 
Clerk would supply him with copies of the letters. 

The TowN CLERK agreed to supply the lettera as confidential docu- 
ments for the perusal of the L.G. Board; that must not be taken to 
mean that they had been supplied to the London County Council. 

Mr. S. Morse (for the Bermondsey Municipal Association) said the 
whole contention was that it would b» much cheaper for the Council to 
obtain a bulk supply than to extend their plant. He then read the letters 
from the County of London Electric Supply Со. The company offered 
in the first letter to supply the Council with current for all night public 
lighting in St. Olave's parish, Tooley-street, at Jd. per unit, In the 
second letter the company offered to supply and instal a rotary con- 
verter of 800 kw. capacity in the Council's generating station, the Council 
undertaking the cleaning and running of same, and in view of guarantee- 
ing a load factor of not less than 40 per cent. with a maximum demand of 
800 kw. on the particular plant, the company would charge the low rate 
of 1d. per unit for direct current. The arrangement would be for a term 
of years, say, five to commence with, with a minimum annual consump- 
tion to be mutually agreed оп. A third letter offered to supply electrical 
energy at £3. 10s. per kilowatt, plus 0-334. per unit, with a guarantee of 
1,000,000 units annually. 

Mr. Buckman said he understood the Electricity Committee con- 
sidered these offers, and did not consider them satisfactory. 

Mr. Morse pointed out that the average charge made to consumers 
was 1-34. per unit, but the charge for publie lighting was 1-75d. 

Mr. BUCKMAN said £200 was charged to the undertaking as a proportion 
to the Town Clerk and Borough Treasurer's office ex penses, and this was 
fixed after consultation with the District Auditor. This was the first 
time the London County Council had asked for information about private 
companies, and the first time а loan had been refused. 

Mr. W. Е. J. Heenan, borough electrical engineer, gave details of the 
new plant, which included а 1.250 kw. steam dynamo (£6,002), con- 
densing plant (£5,030). three water-tube boilers (£5,830), and boiler-feed 
pump (#350). &e, Contracts for these had been accepted and some of the 


work had been donc. 
The InspectoR: Suppose sanction is not given for the loan, what is 


going to occur ? 

The Tows CLERK: If we do not get the sanction it simply means that 
we shall have to have an additional 5d. rate. 

Mr. HEENAN said the maximum load in Dee., 1910. was 1.834 kw.. and 
that had fallen off because they had lost two large customers. 

The Town CLERK: Owing to being undercut by the opposition 


companies, 
Mr. HEENAN said that since 1905 the Council's annual connections had 


averaged 640 kw., and from March, 1911, to Feb., 1912, they had reached 


593 kw. They had under consideration consumers who had given orders 
for the extension of their plant by 394 H.P.. and orders for some of these 
had already been placed. They could put the new 1,250 kw. dynamo in 
the present station. The consumption of electricity for the current year 
would be slightly under what was estimated, the result being practically 
the same as last year. The revenue would be about the same. 

The IxsPEcTOR : That appears to be a throw-back to your work. I 
think, in your proposals, you are looking to the future—two or three 


Mr. HEENAN : Next year we are expecting a great increase. We have 


chad an average increase of 600,000 units. and there is every reason to 


anticipate this continuing. If his anticipations were realised the addi 


tional plant would suffice for about four years. 

Mr. Morse said his contention was that in Bermondsey there were only 
900 out of 2,500 families using electricity at less than cost price. and 
they should not call upon the other ratepayers to pay for it. Had the 
Committee considered the offer of the company? 

WirNEsS : Yes, it was out of the question on the ground of cost. The 
price offered to the Port of London was 0:65d. per unit, so that the 
company must have offered lower terms and were supplying them at a loss. 

Mr. Owen Situ, director of Hayes’ Wharf (Ltd.). gave evidence 
against the application for the loan, and said he thought the matter had 
not received due consideration from the Council. The two questions to 
consider were which was cheapest—a bulk supply from the company or 
an extension of the plant, and he thought the Council should take the bulk 
supply. At Hayes’ Wharf they had generating plant, but they were 
going to take a bulk supply from the County of London Co. 


Mr. C. P. Sparks, consulting engineer to the County of London Electric 
Supply Co., said the most risky part of the electric undertaking was 
the generating plant, which might become obsolete and out of date in 
20 years, if not before. A part of the present plant at the Bermondsey 
station was now, no doubt, obsolete, although only a part of the loan 
sanctioned for its purchase had been paid ой. 1f there was a demand to 
any great extent. for electricity in Bermondsey in the near future the 
Council's present site would have to be abandoned, and he was киге the 
present station, along with the plant, would be obsolete in 20 years. 
Bermondsey was an important industrial area.in which power was required. 

The INSPECTOR : Practically 75 per cent. of the electricity supplied by 
the Council at the present time is for power. 

WiTNESS said in the future it would be even greater. He thought that 
the proposed 1,250 К.м. dynamo might last for 20 years, if the work did 
not outgrow the plant, but in Bermondsey they had a developing business, 
and he thought 10 years would be an extreme period for the Ше of that 
plant. He thought, with proper management, there was a good future 
for the Council's electricity undertaking in Bermondsey, but И there 
was to be a forward policy he thought the demands would outgrow the 
augmented plant. There should be a depreciation account if the plant 
would not live the number of years for which the repayment of the loans 
was granted, and if a plant would only last 10 years the loans should. be 
paid in those years. They would have to face the fact of an increased 
price of coal, but the County of London Electric Supply Co. in their offer 
to provide a bulk supply for tive years would take the risk of any increase 
in the price of coal. The possibility was that at the end of five years the 
Council would be able to enter into a new contract on more favourable 
terms. The whole trend. all over the world, was concentration. There 
was no desire to invest money in small stations. 1t was risking capital for 
what appeared to be a very doubtful return. The Council has been over- 
charging for public lighting to a very considerable extent, in fact. 36 per 
cent. more than the average charge to the private consumer. The 
Council would get а much lower price if the public lighting was open to 
public tender. In the parish of St. Olave's an offer had been made to the 
Council to supply current for street. lighting at $4. per unit, but that 
had not been accepted. He suggested that jd. was the highest figure 
that should be charged for public lighting, for if tenders were accepted 
in opposition to the Council it would be reduced to 44. per unit. The 
whole of the Council's balance and reserve fund had grown through over- 


charging for public lighting. 
Mr. H. В. J. BungsTALL, consulting engineer to the London Electric 


Supply Corporation, also gave evidence. 


At the conclusion of the inquiry Mr. BULLIVANT submitted that the 
L.G. Board had no jurisdiction to decide the matter at present. He 
contended that its position in the present application was similar to that 
of a court of appeal, and that before the application could be allowed 
the Board would first of all have to say that the decision of the County 


(Council was wrong. 


LEGAL INTELLIGENCE. 


eee 


Osram Lamp Works (Ltd.) у. “2” Electric Lamp Mfg. Co. (Ltd.) 

This patent action was mentioned to Мг. Justice Parker again on 
Wednesday. 

Mr. WALTER, K.C, who represented plaintiffs, reminded his Lordship 
that permission had been given to apply to fix a day for hearing after 
March 12. 

Mr. T. TERRELL, K.C., for defendants, said they were most anxious to 
have the case tried during the present sittings, and if his Lordship could 
see his way to take it they would be glad. He did not think it ought to 
take long. as his Lordship was familiar with the patent. 

Mr. WaArLrER did not know that. The question in the action was not 
the same as that raised in the previous action before his Lordship. 

His Lorpsure said he could not take the case before the 24th or 25th 
of the present month. Jf the parties did not mind the case being part 
heard he would start it this sittings, but he did not see how it could be 


finished before Easter. 
Mr. TERRELL said he would much rather 1t was not opened this sittings 


if it could not be concluded. 
His LonRpsHiP said then he would mark it not to be taken this sittings. 
Mr. WaLterR: Will vour Lordship retain it ? 
Mr. TERRELL: I would rather your Lordship did not. 
Mr. Justice PARKER said personally he would rather not try the case. 
Accordingly the hearing stands adjourned until next sittings, when in 
the ordinary course it will come before Mr. Justice Warrington. 


Shrimpton v. Northern Light, Power & Coal Co. 


On Friday, Mr. JusricE Eve had before him a motion by plaintiff for an 
injunction to restrain the company from acting on the terms of a resolu- 
tion, passed at a meeting of debenture holders in August, 1911, empower- 
ing the company to issue $1,000,000 of prior lien bonds. which would be 
in priority to the first mortgage 5 per cent. gold bonds issued at the 
formation of the company. Plaintiff's reason for asking for the injunction 
was that the resolution was passed by debenture holders at a time when 
they were under a misapprehension because of alleged substantia] untrue 
representations of existing facts that were made at the meeting by the 
chairman of directors. After hearing legal arguments his Lordship said 
he could not grant the injunction asked for. The motion was a strange 
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one, for, although the plaintiff purported to be acting for the whole of the 
debenture holders; nobody but himself had come forward to say that he 
was misled by the alleged misrepresentation. He came to the conclusion, 
too, that there was no evidence of an untrue representation by the chair- 
man at the meeting. for that gentleman stated at the time what were the 
facta, and the company believed they had а good claim on the contract. 


Breach of Lamp Contract. 


On Tuesday the Official Referee (Mr. Muir Mackenzie) gave judgment 
for £478. Ва. 94. and costin favour of the United Lighting & Maintenance 
Co. in their action against Wilheim Liesegang, trading as Liesegang & 
Kosch, of Magdeburg, Germany, in respect of a contract for the supply 
of electric lamps. 

It appeared that defendants agreed to supply plaintiffs with 50,000 
electric lamps but failed in their deliveries, with the result that plaintiffs 
claimed the above sum as loss of profit and extra expense for having 
to buy on the market to supply customers. No appearance was entered 
for defendants. 


Re Underground Electric Railway Co. of London (Ltd.)—On 
Saturday Mr. Justice Warrington sanctioned the proposal of the Under- 
ground Electric Railways Со, to alter the memorandum and articles of 
association, which had been unanimously passed at meetings of the 
company. It was explained that the alteration would enable the com- 
pany to carry on the business of proprietors, manufacturers and dealers 
{п omnibuses, cabs, бс. 


Re Urban Electric Supply Co. (Ltd.)—On Tuesday Mr. Justice 
Neville sanctioned the petition by this company for the reduction of 
its capital from £800,000 to £640,000, divided into 50,000 preference shares 
of £3 each, 80,000 ordinary shares of £3 each and 150,000 shares of £1. 


PARLIAMENTARY INTELLIGENCE. 


RAIL-LESS TRACTION BILL. 

On Wednesday а Select Committee of the House of Lords, presided over 
by Lord Newton, considered the North Ormesby, South Bank, Normanby 
and Grangetown Rail-less Traction Bill, which seeks powers for a system 
of trolley rail-less cars through the urban districts of Ormesby, South 
Bank, Normanby and Eston, in the North Riding of Yorkshire, for the 
convevance of passengers and parcels. 

Мг. WEDDERBURN, K.C.. for the promoters, said that in 1902 some of 
the promoters started a bill for a tramway to run from North Ormesby 
to Grangetown. There was no question then, as there was now, that it 
was highly desirable that there should be some means for locomotion for 
the conveyance of workmen in the district to and from their work, That 
bill was withdrawn upon an agreement with the Imperial Tramway Co., 
who were working the Middlesbrough system of tramways ; and, in pur- 
suance of that agreement in 1964 the Imperial Co. got a bill for a double 
track tramway, with certain road widenings and a bridge in the district. 
‘They found that in order to carry out the work they would have to get 
substantial grants from Middlesbrough Corporation. and other local 
authorities, Between 1904 and 1911 they got two extensions of time, 
but last vear they asked for more time, and Parliament declined to grant it. 
The promoters sought to run a rail-less system of cars over two routes. 

Mr. FirrzaERALD, K.C., said the three main points on which the North 
Riding County Council insisted were a payment per car-mile by the pro- 
moters to the County Council by way of compensation for the increased 
cost of maintenance of their main roads, the rounding off of a very awk- 
ward corner, and the widening of the route where required, 

Mr. WEDDERBURN said the poles and equipment of the new company 
would be rateable. and therefore would make a contribution to the upkeep 
of the roads. At the corner referred to there was no danger, owing to the 
ability of the company's vehicles to dodge traffic. It was a large order 
that the company should widen roads. 

Мг. J. B. HAMILTON, the Leeds tramways manager, stated that the use 
of the rail-less tramears in Leeds caused very much less damage to the 
roads than ordinary motor omnibuses or traction engines. The cost of 
running rail-less cars was 51d. per mile, while that of motor "buses was 
sid. to 9d. 

After hearing other evidence, the Committee found the preamble of the 
hill proved, but postponed consideration of the clauses until they had 
considered the Brighton bill. 


— — Ll -—— —— À—» 


LONDON ELECTRIC RAILWAY BILL. 


On Tuesday a Sclect Committee of the House of Commons found the 
preamble of this Bill proved. 

The Hon. J. D. FiTziERALD, К.С. for the promoters(the London Electric 
Railway Co.),said the principal object of the Bill was to authorise a new 
line in continuation of the Baker-street and Waterloo Railway, from 
Paddington Station to a junction with the London and North-Western 
Railway at Queens’ Park. Ап agreement had been made by which the 
London Electric Railway Со. would work a series of through trains to 
suit the convenience of the London and North-Western Railway Co. 
between the Elephant and Castle Station and Watford. The London 
and North-Western Co. had undertaken to advance £1,000,000 for the 
construction and equipment of the new line. One of the proposals in the 
Bill was to construct a moving staircase, with an exit in Argyle-strect, 
for the Oxford Circus Station, 


The Bill also pro poses to absorb the Edgware and Ham pstead Company’s 
authorised undertaking. The latter company obtained powers in 1902 
to construct a line from the existing terminus at Golder's Green to Edg. 
ware. Extensions of time had twice been allowed, but it was clear that 
that line of 44 miles would not. prove remunerative in the hands of in- 
dependent promoters. The capital for construction would be found 


by the London Electric and the Underground Electric Railways Co. of 
London, 


EDGWARE AND HAMPSTEAD RAILWAY BILL. 


On Wednesday a Sclect Committee of the House of Commons passed 
the preamble of this bill, which authorises the amalgamation of the com- 
pany with the London Electric Railway Со. "The bill also proposed 
certain deviations of the authorised line at Hendon, and an alteration of 
levels in various places, &c. 


.L&N.W.Railway Bill (1912. —We are informed that Clauses 34 
to 37 of this Bill, which were opposed by the Municipal Electrical Asso- 
ciation, will be withdrawn when the Bill reaches the Committee stage. 


Southall, Hounslow and Twickenham Rail-less Traction Bill. 


The promoters have withdrawn this bill. 


Вога1 Telephone Service.—In the House of Commons on MondaY 
the Postmaster-General said he had received the authority of the Treasury 
for a revised scheme of telephone party lines in rural districts. Such lines 
might now be provided for not less than three subscribers and when an 
average of two or more subscribers to the mile of route could be obtained. 
The line within half а mile from the exchange would not be taken into 
account in calculating this proportion. With three subscribers to the 
mile the charge would be £3 а year. with unlimited service to the exchange, 
and with two subscribers to the mile £3. 103. a year. 


Telephone Areas.—In the House of Commons on Monday the 
Postmaster-General was asked whether, the whole of the telephone 
business being now in his hands,he was prepared to abolish area boundaries. 

In reply, Mr. Н. Samuel said he could not abolish boundaries for local 
business, as that would involve the abandonment of all trunk fees. But 
for inter-town business he was anxious to substitute as soon as possible 
a uniform system of charges on a zone system for the present anomalous 
area system. But as the agreements with subscribers for a local ser- 
vice were based upon existing areas, the change could only be effected 
gradually. 

Tuberculosis and the Telephone.—In the House of Commons on 
Monday the Postmaster-General (Мг. H. Samuel) stated, in reply to a 
question, that a prolonged investigation, undertaken by the eminent 
bacteriologist (Dr. Spitta) at his request, had recently been completed. 
It extended not only to telephones used in public call offices, but also to 
certain telephones which were installed at а sanatorium for the regular and 
exclusive use of patients in all stages of tuberculosis. As a result, Dr. 
Npitta reported that, in his opinion, the transmission of tuberculosis 
through the medium of the telephone mouthpicce was practically im- 
possible. Da 
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COMMERCIAL AND INDUSTRIAL SECTION. 


—— OO 4m ——— —— 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
BRITISH NOTES. 


Association of Chambers of Commerce.— At the conference of the 
Association of Chambers of Commerce of the United Kingdom on 
Wednesday, Sir А. Spicer moved a resolution :— 

“That, having regard to the American control of all trans-Atlantic 
cables touching British territory, the Association urge upon the Govern- 
ment the necessity, on national and Imperial grounds, for co-operation 
with the Governments of the Dominions (especially Canada) with а view 
to the establishment of an independent and strictly “‘ all- British! trans- 
Atlantic cable and land, line with the Imperial Pacific cable.” 

The mover urged that it was not diynitied for a great country like ours 
to be dependent on foreigners for cable communication. 

Sir John Barran, M.P., said the Post Oftice had already secured con- 
siderable reductions of rates, and although we did not own the cables they 
all began and ended on our territory, and, therefore, we had virtual con- 
trol of them. ‘This was not the time, in view of the development of wire- 
less telezraphy, to commit ourselves to the old cable system. 

The resolution was withdrawn. 

Audit of Electric Supply Companies’ Accounts.—The Board of Trade 
have written to Camberwell (London) Borough Council intimating, 
in connection with the Camberwell Electric Lighting Order (1896), 
that the Board propose in respect of the accounts of the County of 
London Electric Supply Co. for 1911 and for future years to prescribe 


an amended form of accounts for the purposes of the order. 
. The company had also undertaken to give the official auditor a certi- 
ficate in respect of the accounts for 1910 and for subsequent vears in the 
following terms: “| hereby certify that no works or mains other than 
those used for the purposes of the Camberwell Order are charged in the 
capital items allocated by the Engineer's Department under that Order 
during the vear ended Dec. 31., 191-—, and amounting to £-————." The 
company had agreed, when rendering their accounts for 1911, that they 
would remove from those of the Camberwell undertaking the item of 
£24,511. 17s. 94. which had been charged to those accounts for many 
years, under '"'machinerv." Ву these arrangements the Board 
hoped that the dispute between the Council and the company would 
be satisfactorily settled. The Council now require detailed par- 
ticulars of the items amounting to nearly £12,000 charged to capital 
account in regard to the purchase of lands. 

Belfast.—Quecn's-square is now illuminated by cight flame аге 


lamps. 

Blackburn.—An unopposed Local Government Board inquiry was 
recently held by Mr. T. C. Ekin into the application of the Corpora- 
tion for sanction to a loan of £45,170 for electricity purposes. 

]t was stated that the loan was required for additional machinery to 
cope with the increased demand for electrical energy. The Inspector 
commented on the fact that the capacity of the generating station was 
given as 4,342 kw., and the maximum demand аз 3,300 kw., which gave 
1,000 kw. to spare, а proportion usually regarded as sufficient surplus. 

The borough clectrical engincer (Mr. P. P. WHEELWRIGHT) said there 
was a lack of stability about a large portion of the plant. 

The Town CLERK said it was old history that unsuitable plant had been 
put in. 

The INseEcToR then went into the figures of the undertaking, and at 
the same time stated that the published accounts did not state the truc 
position, as, when looking over the works, he was gratified to hear of the 
many improvements which had been purchased out of revenue, and of 
Which the department had right to be proud, which were not shown as 
such in the balance-shect. 

The BOROUGH Treascrer stated that the Association of Borough 
Treasurers and Accountsints had an improved form before the Board of 
Trade, which they hoped would be sanctioned and then become general, 
Which would get over this difficulty. 

Mr. WHEELWRIGHT supplied all the technical details necessary under 
the various heads upon which the £15,170 was to be expended and а 
general explanation of the figures and tho scheme propounded, all of 
Which were satisfactory, except an amount of £2,400, proposed to be 
spent upon the improvement of the water supply for condensing purposes. 
This item, it was explained, was most difficult to show in detail, as many 
outside matters and difficulties were involved. 

The INSPECTOR replied that he feared that the Board would not sanction 
the amount until further particulars had been furnished at a later date. 


Bognor.— The hon. T. H. W. Pelham held a Board of Trade inquiry 
on Friday into the application of Mr. W. Tate for a provisional 


electric lighting order. ; 
Mr. LvNbEN MACASSEY, who app»ared for Mr. Tate, said that his 


client already had a generiting station to supply a number of large 4 


buildings, and applications had been made recently to him to give an 
increased supply to other buildings. "The question of electric light for 
Bognor was not of recent date. In 1899 the Urban Council obtained an 
order, but the powers lapsed because there was a strong feeling against 
municipal trading. In 1910 the Council made an unsuccessful attempt 
to get a fresh order. А third attempt was made by the Chichester Elec- 
tric Light Co., but owing to the failure of negotiations with the Council 
the company abandoned their application. Mr. Tate, who had done 
a great deal for Bognor, now thought fit to promote an order and he was 
prepared to put а substantial sum into the undertaking, He had also 
secured the co-operation of а number of local people of substance. И 
Bognor relied upon the gas company (who opposed the order) to supply 
electricity, they might whistle in the future for electricity. 

The INSPECTOR said he had only to satisfy himself that the scheme was 
sound. Parliament would decide who should have the order when they 
had both cases before them. 

Mr. V. Liront gave evidence in support of the application and said 
that under the scheme it was proposed to use the three-wire system of 
distribution. "The probable annual consumption would be 180.000 units, 
excluding publie lighting. The estimated capital expenditure was 
£22,050, including about £3.000, the value of the existing generating 
station, which it was proposed to extend. Не assumed the average price 
to be 5d. per unit. The estimated receipts were £3,800, and the expen- 
diture (including depreciation) £2,544. 3a. 4d.. leaving a profit of 
£1.255. 163. 8d. It was proposed to use oil as fuel, and not coal. 

Mr. Унллам ТАТЕ also gave evidence and said he would subscribe 
£3,000, quite apart from the money he would receive for the existing 
generating station. 

In the course of his cross-examination the INSPECTOR read an extract 
from a letter from the gas company to the Board of Trade in which it 
was stated that Mr. Tate 7 was not friendly to the gas company." That, 
said the Inspector, was not a proper thing to say. 

Replying to further questions by Mr. Jones (for the gas company), 
Mr. ТАТЕ said the resolution by the Council to support his scheme was 
carried by the casting vote of the chairman. Three voted for and three 
against, the chairman voting twice. 

Other evidence as to financial arrangements, &c., having been given 
Mr. Tate's case was closed. 

For the gas company. Mr. Jones pointed ont that the evidence given 
was not of very great value. He asked the inspector to consider whether 
those estimates were reliable. The gas company said that 180,000 units 
was much in excess of what would be sold in the first four years. Но 
submitted there was no evidence before them on which they could rely on 
the financial results of the undertaking. 

Mr. A. A. CAMPBELL SWINTON gave evidence and said he did not think 
the estimates of Mr. Lironi were reliable. The estimate of 180,000 units 
was very optimistic and more than £22,000 would be required. If there 
was to be electricity supply he thought it should be in the hands of the 
gas company. 

Replying to the inspector as to the cost of producing electricity now, 
compared with 10 years ago, the witness said it was less, but not very 
much, except in very large stations. 

Other evidence was given for the gas company, and the inspector after- 
wards visited the generating station. | 

Bootle.—Last week the Council sanctioned a scheme for extension of 
the electricity works at an estimated cost of £43,755. The scheme. 
which has been prepared by the borough electrical engineer. Mr. T. D. 
Clothier, was submitted to Mr. С. E. С. Shawfield, of Wolver- 
hampton, who also approved the proposed extensions as being drawn 
up on sound and well-considered lines. 


Bradford.—The Tramways Committee decided on Monday that 
they could not recommend the City Council to introduce halfpenny 
fares. 

Вгау.— Ап inquiry was held on Monday into the Council's appli- 
cation for sanction to borrow £3,500 for extensions of the electricity 
works. | 
Brighton.—The Council have again referred back the Lighting 
Committee's recommendation to let clectric cooking and heating 
apparatus, laundry irons, &c., on hire. 

Burnley.—The Electricity Committee recommend that if the 
profits anticipated during the year ending March 31, 1913, are suffi- 


cient for the purpose £4.500 be paid to relicf of rates. 

The Council are recommended to charge 2d. per unit for electrical 
energy used for lighting between sunrise and sunset, the consumer in each 
case to pay the cost of the special meter necessary to record the consump- 
tion of electrical energy during tho period. 

Dunoon.— By six votes to five the Council have decided to allow 


their 1906 provisional electric lighting order to lype. 
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Hammersmith (London).—The Electricity Committee will supply 
electrical energy to the Notting Hill Engineering Co.'s works. 

The company is to be charged asa consumer whose a?counts for powor 
supplied amount to over £100 per annum, 114. per unit, less 331 per cent. 
discount for current for both power and lighting, provided that the 
amount of current used for lighting and charged at the rate mentioned 
shall not exceed 20 per eent. of the total consumption. 

In order to comply with the requirements of the County Council as to 
the provision of six testing stations, the committee have decided to use 
the Council's underground sub-stations, and to purchase the necessary 
recording instruments, at a cost not to exceed £225. 


Inquest.— At Walker on Tuesday an inquest. was held on а boy: 
named Harold Doughty, who was killed at Messrs. Dobson's ship- 
vard on Monday. 

Wm. Maidman, electrician at Messrs. Dobson & Cols shipyard said 
that the west side of the vard was protected by a wall, 8 ft. high from the 
roadway and about 25 ft. on the inside, About 3 ft. from the top of the 
wall there were wires which carried clectric current (at 440 volts) to that 
part of the vard. About 1:15 p.m. on Monday witness was told that 
deceased was in the gutter of a shed which rested against the ма]. Wit- 
ness eut off the current, but Doughty was dead. ‘There were no notices 
up, but it was intended to post them both inside and outside of the vard. 

Evidence was viven that deceased and another lad. who were returning 
to work after dinner, commenced playing football with an orange. The 
orange went over the wall into Dobson's shipyard ; deceased was helped 
on to the wall, and as Doughty was creeping along on his hands and knees 
he fell over as soon as he came into contact with the live wires. 

А verdict of “ accidental death was returned. 


Itchen.— Electric supply matters at Woolston, near Southampton. 
have been advanced a further stave by the appointment at the last 
meeting of the Itehen Council of Messrs. May & Hawes, consulting 
electrict! engineers. to draw up а scheme for-the establishment of 
an electric supply undertaking for the district. 


Light Railways.—The Halesowen Light Railways (Extensions, 
&с.) Order. authorising additional light railways in Lye. Wollescote 
and Rowley Regis, has been submitted to the Board of Trade for 
confirmation. 

Birminghim Corporation Light Railway Order. authorising a 
light railway in Birmingham, Smethwick and Oldbury, has also 
been submitted to the Board of Trade for confirmation. 


Loch Ericht Water Power Scheme.—-The promoters of this scheme 
must now proceed by bill. and not by provisional order. 

The first members of the company that is intended to be incorporated 
are Viscount Dalrymple, Lord Montgomerie and Mr. Archibald Brown 
Campbell, and the capital is put at £450,000 in £10 shares. The pro- 
moters seek power to construct waterworks and generating stations for 
the distribution of water and electric power, the area of supply being part 
of the parish of Fortingall. For raising Loch Ericht and submerging land 
in the parishes of Laggan, Kingussie and Insch and Fortingall, it is pro- 
posed to ereet а dam across the river Ericht at a point about one mile from 
its outtlow from the loch. ‘The powers of the company for the compul- 
sory acquisition of lands shall cease after three усаг ; and, subject to the 
provisions of the bill, if the waterworks and generating stations autho- 
rised are not completed within 10 vears the powers granted to the com- 
pany for the execution of such works not completed shall cease. 


Loughborough.—The Council have appointed Mr. J. Е. C. Snell 
(Messrs. Preece, Cardew & Snell), consulting engineer. to report upon 
and supervise the extensions of the generating plant. &c.. rendered 
necessary bv {һе agreement with the Brush Electrical Engineering 
Co. for a supply of electricity in bulk to the company. 


Malling.-—The Rural Council have granted permission to Maid- 
Stone Corporation to supply electricity to some houses in the district, 


Marylebone (London).—The general manager of the electricity 
department (Мг. А. Н. Seabrook) reports a satisfactory increase in 
the sale of current during the December quarter, the total number 
of unita sold being 4.449.078, against 4.112.087 for the corresponding 
period іп 1919. Tne gros: income was £69459, against £57.899, 
the expenditure bing £15,829 az inst £12,336. 


Newcastle Chamber of Commerce.— It has been decided to organise 
an Electrical Seetion of this Chamber of Commerce. 


Pembroke (Co. Dublin).—The salary of the electrical engineer (Mr. 
S. L. В. Price) has been increased by £50 per annum. 


P.O. Telephone Service.—The Postmaster-General (Mr. Н. Samuel) 
stated at a public dinner on Wednesday that since the transfer of the 
National Telephone Co.'s undertaking to the Post Office two large 
exchanges had to be opned in London. He was afraid a Jittle dis- 
organisation had occurred in connection with these exchanges, but 
he was happy to think that а great improvement had been made 
during the last few weeks. The complaints had returned to the 
normal number, and he had reason to hope that the telephone service 


would be distinctly better under the new régime than in years gone 
by. He was anxious to place the telephone in this country, as on the 
Continent, at the disposal of the small user, and he looked forward 
to the number of telephones in England being increased fourfold. 
Very shortly he would reduce the telephone rates between England 
end France by one-half. He was looking forward to establishing an 
Anglo-Dutch telephone service, and through Holland he hoped soon 
to be able to be on speaking terms with Germany. 


Rail-less Traction.— On Monday Ayr Council were recommended by 
the Tramway Committee to extend the tramway system to Hawkhill 
and the Racecourse, but. after discussion. the Council resolved 
unanimously to remit the matter to the Committee with instructions 
to inquire into the trackless trolley system. 

Burnley Tramways Committee is preparing a report as to the best 
system for the Stoncyholme district. 


St. Anne's-on-the-Sea.— There a"; now 870 users of electricity for 
lighting and 234 for power. an increase of 117, 


Sheffield.—.\t their meeting on Wednesday the Corporation 
decided to appeal against the recent judgment of Mr. Justice 
Eve which held the wiring and fittings branch of the electricity de- 
partment to be ultra vires. The Council 2!so decided to adhere to 
the wiring and fitting clause in the Bill. 

In the report of the general manager of the water undertaking (Mr. 
W. Terrey), the total expenditure on the construction of the Rivelin 
tunnel to the end of last year was £135,151. а saving of £12,938 compared 
with what would have been the expenditure if the work had been done 
by contract. The use of the cleetrical plant enabled the Corporation to 
drive the tunnel throughout without shafts, which was believed to be 
unique, having regard to the length. 


Stretford.— The Electricity Committee have decided to accede to 
the application of the Ntretford Gas Co. for a supply of current and 
they have decided to give this at ЦИ. per unit net. subject to a mini- 
mum consumption of 25.000 units per annum for five years. 


Sunderland.—On Wednesday the Corporation decided to increase 
the salary of the general man^ger of the tramwavs, Mr. А. В. Dayson, 
from £300 to £600 per annum by four annual increments of £25. 


Swansea.—The Electrie Lighting Committee have decided to 
allocate £1.000 out of the profits of the electricity undertaking to 
relief of rates. 


Textile Mill Driving.—Darwen Corporation have agreed to supply 
electric power for an extension of Hillside Mill. 

An experiment is being made with some 22 looms in the Accrington 
locality as to whether the individual drive or group system of driving is 
most economical, and the experiment is being watched by many mant- 
facturers with the greatest interest. 

Three applications have been made to Accrington Mill Building Co. for 
a plot between Pecl Mill and Milnshaw Park for erecting a weaving shed. 
The shed will hold about 700 looms of standard width, along with pre- 
paration machinery, all of which will be operated electrically. 


Walsall.—The net profit of the tramway undertaking for 1911 
(61.576) will be placed to reserve. Seven new tramcars, fitted with 
vestibules, are to be purchased. i 


West Ham.—The sub-committee appointed to negotiate with 
adjoining authorities respecting tramway matters in the Council's 
Bill report that. in connection with lighting of the tramway track 
route of the proposed extension to Wanstead, they have agreed to 
bear the cost of such lighting. subject to Wanstead Council agreeing 
to pay £37. 103. per annum. 

With regard to the clause relating to trackless trams, they have decided 
not. to accede Wanstead's request that it should be withdrawn, but, in 
lieu thereof, negotiations should be carried on with a view to an amend- 
ment of the clause providing that the power to run such vehicles should 
not be exercised in Wanstead without the consent of that authority. 


Wimbledon.—A sub-committee has been appointed to consider 
the advisability of providing additional generating plant and coal 
hoppers and conveying plant at the electricity works. Sanction 
has been received from the L.G.B. to the borrowing of £505 for 
cables Jaid in ducts, £1.515 for cables laid direct in ground. and 
£850 for transformer sub-stations. 

The Council have decided to equip a show-room in the Malden 
district for the display of electric fittings, motors, heating and cooking 
apparatus, &c. 


Will.—The will of the Most Hon. William Montagu. tenth Marquess 
of Tweeddale, who died on Nov. 25 last, has been proved. In addi- 
tion to estate abroad and real property in Great Britain of considerable 
value, the deceased marquess left personal estate in the United King- 
dom valued at £87,039. of which his household effects are valued for 
probate at £7,180, and his jewels, &с., at £8,055. 
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Winchester.—Public electric lamps are to be erected in substi- | | 
TRADE NOTES AND NOTICES. 


tution for 36 gas lamps. The annual charge for maintenance, &с., 
of the electric lamps is £2. 13s. 3d. each. 


Works Driving.—At the meeting of Walkers, Parker & Co. (Ltd.) 
last week the chairman (Mr. D. Thomson) said that the instalment 
of electrical plant throughout their Lambeth works had been an 
unqualified success, and had fully justified the outlay which had 
been added to capital, and the value of the old engine. boilers and 
fittings had been written off. They would continue to employ elec- 
tric power at all the works, whenever any improvement or replace- 
ment had to be undertaken, as it was most convenient for working, 
and the more current consumed the less expensive it became. 


Dinner.— Electrical Installations (Ltd.) held their fifth annual staff 
dinner on Saturday last at '* The Crown and Cushion," London Wall, 
E.C., when some 60 members of the staff were present. with Mr. H. F. 
Simon, manager of the company, in the chair. 

In his speech Mr. Simon alluded to the very satisfactory progress which 
the company had made in the past year, and with a view to showing the 
management’s appreciation of the staff's valuable services, presented. on 
behalf of the directors, a handsome donation to the recently founded 
* Electrical Installations (Ltd.) Athletic Club," which, in the first season 
of its existence, had done зо well in the football field as to reach the 
final tie for tho “ Davis " football challege cup. open to teams of firms in 
the clectrical industries. After dinner there was a smoking concert, the 
various musical items being admirably carried out by members of the 


staff. 


К COLONIAL AND FOREIGN NOTES. 


Algeria.—Negotiations are proceeding for the construction of 
electric tramways at Bona. 


Austria Hungary.—No adjudication having been made in regard 
to the tenders received for the erection of hydro-electric plant at 
Banjaluka, fresh tenders will shortly be invited. Particulars from 
the Stadtmagistrat, Banjaluka, Bosnia. 

Brazil.—It is reported from Sao Joao del Rey that local capitalists 
are considering the formation of an electric tramway company. It 
will also be necessary to extend the hvdro-electric plant at the falls 
of Carandahy at a cost of 100 contos of reis (about £6,600), 


Cables to the West Indies.—Rcuter's agent at Georgetown (B.G.) 

writes under date Feb. 10:—‘ In the course of a despatch to the 
Acting Governor of British Guiana. the Secretary of State for the 
Colonies states that he has hed under consideration the proposals 
contained in the report of the Royal Commission on Trade Relations 
between Canada and the West Indies with regard to the improve- 
ment of the telegraph system with the West Indian Colonies and 
Bermuda. These proposals contemplated the acquisition by the 
State of the several cables owned by the cable companies working to 
the West Indies. the duplication of certain cables, and the provision 
of wireless stations to supplement the cable system in certain cases. 
In face of the adverse report of his expert advisers, Mr. Harcourt 
could not avoid the conclusion that neither the present possibilities 
of the traffic nor the circumstances generally warranted the expen- 
diture of the very considerable sums which would be involved in 
carrving out the suggestions of the Royal Commission. "There was 
no ground for hoping that His Majest y's Government would consider 
themselves justified in asking Parliament to provide the necessary 
funds, and he was satisfied that the proposed expenditure would be 
beyond the resources of the Colonial Governments concerned and 
out of all proportion to the benefits which they might expect to 
derive from the scheme." The message concludes with a notitication 
that the British Government's decision to proceed with the larger 
scheme for wireless telegraph stations in various centres within the 
Empire [as detailed on another page] will not affect the erection of 
wireless stations in the West Indies. 
! Cuba.—Senor A. Ramos Valderas has been authorised to establish 
in Sancti Spiritus electricity supply works to supply electrical energy 
to the town of Sancti Spiritus and the districts of Zaya del Medio, 
Cabaiguan and Guayos. Senor А. С. Bornsteen has been authorised 
to erect similar works in Guira de Melena, Province of Havana. 


TENDERS INVITED 


The Commissioners of H.M. Works and Pub!'c Buildings are рге“ 
pared to invite tenders for the supply of carb»zl'and metal filament 
lomps for one year from Aug. 1, 1912. Forms cf tender, conditions 
of contract, &c.. from the Storekeeper, 12, Lambeth Palace-road, S.E., 
and tenders must be delivered before 11 a.m., Tuesday, March 26, 
to the Secretary, H.M. Office of Works, &c., Storey's Gate, London, 
S.W. See also an advertisement. 

The Guardians of the City and County of BRrisTOL invite separate 
tenders for the following works in connection with the alterations 
and additions at Southmead Workhouse to convert same into an 
infirmary; (1) Builders’ works; (2) boilers, economisers, steam 
pipes, pumps, heating apparatus, hot and cold water mains and 
services, hydrants, &c.; (3) electric light generating plant; (4) 
electric light wiring and fittings; (5) laundry machinery, motors 
and appliances. Drawings and specifications from the architect 
(Мг. W. 5. Skinner), 27. Orchard-strect, Bristol, after payment of 
deposits to the clerk to the Guardians (Mr. J. J. Simpson). 
St. Peters Hospital. Bristol. to whom tenders by noon March 28. 
See also an advertisement. 

Tenders will be received at the office of the Receiver-General and 
Director of Contracts, VALETTA, Malta, up to П a.m. of Saturday, 
April 6, for the supply of are lamp carbons. Particulars, specifica- 
tion, &c., may be obtained on application at the office of the Recciver- 

тепега1 or to the Crown Agents for the Colonies, Whitehall-gardens, 
London, S.W. See also an advertisement. 

Tenders are invited for the supply of 10.000 metal filament incan- 
descent lamps for the City of MELBOURNE, Australia. Specification, 
form of tender and contract from the Agents for the City Council 
(Messrs. Mellwraith, MeEacharn & Co. Ppty., Ltd.) Billiter-sq. 
Buildings, London, E.C., to whom tenders are to be sent by noon 
Tuesday, April 2. See also an advertisement. 

The COMMONWEALTH OF AUSTRALIA invite tenders for the supply 
and delivery of various materials for the telegraph and telephone 
departments. Tender forms, specifications. &c.. from the Common- 
wealth Office, 72, Victoria-street, London, S.W. Further par- 
ticulars are given in an advertisement. О 

PEMBROKE Urban District Council invite tenders for a 200 kw. 
Diesel d.e. 220-440-volt generator set, together with all accessories. 
Specification, forms of tender and further particulars from the 
clerk to the Council, Mr. J. C. Manly, Town Hall. Balls Bridge. co 
Dublin, to whom tenders are to be sent by noon of Saturday, 
March 23. 

Hc tt Electricity Committee invite tenders for an c.h.t. three-phase. 
switchboard and a 20-ton overhead travelling cranes Forms of 
tender and specification may be obtained on deposit of one guinea 
with the city treasurer, Mr. T. G. Milner. Tenders to the chairman 
of the Electricity Committee, Town Hall, Hull, by noon of March 26. 


The Tramways and Electricity Committee of BELFast Corporation 
invite tenders for the supply of two 750 kw. turbo-alternators, con- 
densing plant and e.h.t. switchgear. Specifications with form of 
contract from the city electrical engineer, Mr. T. W. Bloxam, East 
Bridge-street, Belfast. Tenders must be lodged at the oftice of the 
town clerk, Mr. R. Meyer, by 10 a.m. Monday, April 8. 


KrwsrNGTON (London) Guardians invite tenders for installing 
telephones at their infirmary, Marloes-road, Kensington. Specifi- 
cation and form of tender from the office of the Clerk to the Guardians, 
Mr. W. В. Stephens. Guardians’ Offices, Marloes-road, Kensington, 
W., where tenders are to be delivered by 3 p.m. March 28. | 


WATFORD Urban District Council invite tenders for one year's 
supply of h.t. and l.t. paper-insulated cables. Specification, form of 
tender and other particulars may be obtained from the chief elec- 
trical engineer, Mr. F. W. Purse, A.M.LE.E. Tenders to Mr. W. 
Hudson, clerk and solicitor, 14, High-street, Watford, by noon of 


Tuesday, March 19. 


The Council of the Metropolitan Borough of Sr. MARYLEBONE 
invite tenders for the supply of various stores, for one year, including 
timber, wood troughing, meter boards, casing, underground cables, 
&c. Tenders (on forms to be obtained on application at 19 & 20, York- 

lace, Baker-street, W.), must be delivered to the Town Clerk, Mr. 
as. Wilson, Town Hall, Marylebone-lane, W., by noon of March 13. 
WANDSWORTH (London) Guardians want tenders by noon March 


18 for 12 months' supply of electrical fittings, engineers' fittings and 
sundries, &c. Forms of tender from the Clerk, St. John's-hill, S.W. 


Customs Decision.—A Norwegian Order in Council was issued on 
Feb. 9, providing that no Customs duty is to be levied on apparatus 
for wireless telegraphy imported into Norway. 

Spain.—A company recently formed in Vigo has bought a conces- 
sion for an electrical tramway in that town and its suburbs from the 
Compagnie des Tramways Electriques de la Galice. The new com- 
pany has obtained from the Spanish Government an extension of 
time for the construction of the tramways, and we are informed that 
the Marquis de Mós is now in London on behalf of the company, 
Meng will shortly be purchasing material for the equipment of the 

ines, 
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WuHiTBY Council require tenders by March 18 for the maintenance 
of the Flowergate sub-station battery for LO years. Forms of tender, 
&c., from Mr. L. А. King, Council Offices, Whitby. 

BRIGHOUSE Electricity Committee require tenders by March 18 
for supply of 1.220 yds. of armoured cable, ‘a feeder pillar and а 
feeder panel, Specification, &c.. from the Electrical Engineer. 

SALFORD Corporation want tenders by noon March 21 for supply 
of main d.c. lighting and power switchboard. Specification, &c., 
from the Borough Electrical Engineer. 

\Уоотлутсн Council require tenders by 6 p.m. March 20 for supply 
of 1.200 kw. 6.000-volt three-phase turbo-alternator, with condensing 
plant. Specification, &c., from the Borough Electrical Engineer. 


Wicas Tramways Committee require tenders by Merch 25 for 
overhead line materia]. car accessories, timber, paint. varnish, &c. 
Specifications, from Mr. J. Slevin, Bradford-place, Wigan. 


WiGan Electric Light Committee require tenders by March 25 for 
supply of cables, carbons, electrical accessories, «е. Spezitications, 
from Mr. J. Slevin, Brodford-ploce, Wigan. 


GILLINGHAM (Kent) Corporation want tenders for a year’s supply 
of meters, cables. wires, joint boxes. cut-outs. oils, е. Specifications, 
&c., from the Borough Electrical Engineer. 

WarTüAMSTOW Council require tenders by 5 p.m., March 22, for 
water-tube boiler, feed pump. pipework, turbo-alternators or engine- 
driven alternators, motor-generators, rotary converters and e.h.t. 
and lt. switchgear. Specifications, &c.. from Mr. G. В. Spurr, 
Priory-avenue, Walthimstow. 


10VAN Electricity Committee want tenders by March 26 for 
12 months’ supply of cables, cable accessories, joint box compound, 
meters, fuse and joint boxes, w.i. and с.і. pipes. ironmongery. 
carbons, ќе. Schedules, &c., from the Burgh Electrical Engineer. 


NEWCASTLE-UNDER-LYME Council want tenders by noon, March 27, 
for two 150 kw, Diesel d.c. 480 volt generating sets, with accessories. 
Specifications, &c., from the Borough Electrical Engincer. 

HiNpLEv (Wigan) Council require tenders by March 25 for supply 
end erection of vertical spindle centrifugal pump and electric motor. 
Particulors from the survevor. 

MERTHYR Түрп, Education Committee require tenders by first 
post March 28 for an electrical installation for Cyfarthfa Castle 
Municipal Teehnical School. Specification, &с.. from Мг. Е. 
Stephens, Town Hall. Merthyr Tydtil. 


The Secretary of the Department of Home Affairs, MELBOURNE, 
Victoria, will receive tenders until noon April 24 for supply of power 
generating station plant for the Federal Capital site. Specifications, 
&c., from the Works Director, 151, Collins-strect, Melbourne. 

Tenders are invited for the supply and delivery of the following 
materia] for the Australian. Postmaster-General'a. Department : 
Up to April 2 for 250 three-conductor plugs for MELBOURNE 
(Victoria); up to April 3 for paper-insulated lead-covered cable 
and loading*devices for cables, for PERTH (Western Australia); 
and up to March 26 for the supply of dry cells to the Postmaster- 
General's Department, MELBOURNE (Victoria); up to 3 p.m. 
April З by the Deputy Postmaster-General, PERTH. (W. Australia), 
for supply of four steel towers 40 ft. in height, and two steel towers 
55 ft. in height (Schedule 180) ; and up to April 16, for magneto 
table telephones and common battery wall telephones and 500 three- 
position switching keys, for MELBOURNE. Tender forms, &c., from the 
Commonwealth Offices, 72, Victoria-street, London, S.W. 

Tenders are invited for the supply, delivery. and erection in Mel- 
bourne of one steam turbo-alternator with exciter and condensing 
plant for the City of MELBovRNE, Victoria. "lender forms with 
specification, &с., шау be obtained from Messrs. Mellwraith, 
Me Eacharn & Со. Proprietary (Ltd). Billiter Square-buildings, London, 
К.С. ; and tenders, addressed to the Chairman of the Electric Supply 
Committee, Town Hall, Melbourne, must be in by 2 p.m. of April 23. 

The Council of the Municipality of SALISBURY, Rhodesia, invite 
tenders for the supply of electrical plant for the municipal electricity 
undertaking. Terms and conditions, specifications, &c., may be 
obtained from the agents of the Council in London, Messrs, Davis & 
Soper, 54, St. Mary Axe, London. Е.С. Tenders must be delivered 
to the Town Clerk, Salisbury, Rhodesia, by noon of Monday, April 15. 

JOHANNESBURG (Transvaal) Municipality want tenders by noon, 
April 9. for erection of steel boiler and economiser house and coal 
conveying plant. Specification, &c., may be seen at 73, Basinghall- 
strect, London, E.C. 

Tenders are required Бу noon. March 31. for supply of electrical 
machinery, apparatus, cables, &c.. for the PoRsus (Sweden) electric 
power station. ‘Tenders to the Forestandaren for Kungl. Vatten- 
fallsstvrelsens Elektrotekniska Byra. Stockholm, where specifications 

may be obtained on deposit of 25 kronor (about 27s. 10d.). 


_ Tenders are invited by the Government of the State of Pernay. 
BUCO (Brazil) for the electrification and working of the existing 
tramways (with extensions) and for the electrificaticn of the existing 
street railways (about seven miles), and of the Olinda railway (four 
miles). Tenders will be received at the Directoria Geral de Obras 
Publicas do Estado de Pernambuco, Pernambuco, up to 1 рай. April 
18. Deposit of 20,000 milreis (about £1,300) required, to b» increased 
by the successful tenderer to 80,000 milreis (about £5,300). Local 
representation is necessary. Further particulars may be seen at 73, 
Basinghall-street, London, E.C. 


Extension of "'ime.—NEW ZEALAND Public Works Department 
have extended to noon Мау 1 the time for tenders for the supply 
of plant in connection with the Lake Coleridge electric power scheme, 
including waterwheels, generators, switchboard and accessories, 
transformers and travelling crane. | 

Tenders are also wanted by the Public Works Department of New 
ZEALAND for pipe lines, &c.. in connection with the Lake Coleridge 
electric power scheme. Tenders to the Minister of Public Works, 
Public Works Office, Wellington, N.Z.. by May 1. 


TENDERS RECEIVED AND ACCEPTED. 


The Metropolitan Asylums Board has accepted the tender of the 
Electrical Contracts & Maintenance Со. (at £23. 63.) for the provision 
of telephones in two wards at the Southern hospital and connecting 
sume with the internal system. | 


Blackburn Council have accepted the following tenders for onnual 
stores :— 

Booth & Openshaw, fish glue, resin, paraffin wax, &c.; H. Halstead 
< Song, machine screws, &c. ; Baldwins, sheet iron. &c. ; W. Stones & 
Sons, wood ; Mercer Bros., cutting pliers; Micanite & Insulators (Ltd.), 
micanite sheet, red fibre sheet: В. W. Blackwell & Co., insulating paint, 
P. &. B. and Kurkee insulating tape; India Rubber, Gutta Percha & 
Telegraph Works Co., India rubber solution, self-adhesive compound 
taps: Siemens Bros. & Co., plain (linen. tap? ; Vacuum Oil Co., oil; 
Electrieal Apparatus Co., motor starting switches. 

The following tenders have been accepted by Sheftield Corporation 
for biennial supply of electrical fittings :— 

David Ashton & Co.. T. A. Ashton & Co., Taskers, Sons & Со, and 
Renton, Holdsworth & Co.. А. Reyrolle & Co., 36 h.t. switches, £392. 2s. 
An order for two water-tube boilers, mechanical stokers, &e., has been 
also placed with the Stirling Boiler Co., at £5,312. 

Hammersmith (London) Council have accepted the following 
tenders for annual supplies :— 

City Glass Co., are lamp globes and shades, £11. 6s. ; General Electric 
Co. (pending completion of experiments with cheaper types of lamps), 
Osram lamps, £183. 2s.. and insulated wires, £137. Ва. 3d. ; Verity's, Ltd.. 
electrical goods, £21. 2s, 9d. ; Ferranti Ltd., ordinary meters (3 ampere 
£l. 7s, 5 ampere £l. 8s, 10 ampere £1. 93, 25 ampere £l. 168, 50 
ampere £2. 2s, 75 ampere £2. Өз. 6d, 100 ampere £2. 17s, 250 ampere 
£5. 9s, 500 am pere £6. d5s.), and prepayment meters (3 ampere #2. 13.64, 
5 ampere £2. 13s. 64. 10 ampere £2. 165.) ; W. Lucy & Co., joint boxes 
and connections, £460. 18s. За. 

Thermit Limited have received an order for welding the jointa on 
the Belfast City tramway extension, amounting to about 7 miles 
of double track. The company heve also orders in hand for welding 
at Blackpool. Bradford. Bristol, Liverpool, Manchester, Newcastle- 
on-Tyne, Rotherham, Sheffield, Southampton, West Hartlepool, 
Southend, &c. 

The tender of the Felgate Installation Co. has been accepted for 
wiring Slough Parish Church. 

Haslingden Council have placed an order with Brecknell, Munro 
& Rogers for two sets of automatic signals for the tramways. 

Winchester Guardians have accepted the tender of Dicks & Son 
for wiring the nurses’ home and maternity wards, at £41. 103. 

Torquay Council have aecepted the tender of Н. А. Bessemer at 
£272. 9s. 6d. for wiring the new pavilion. 

Battersea (London) Council have placed orders with Callender з 
Cable & Construction Co. and the British Thomson-Houston Co. for 
annual supplies of bitumen and carbon filament lamps respectively. 

The Turkish Government has placed an order for portable wireless 
telegraphy field sets with Marconi's Wireless Telegraph Co. . 

Lexden and Winstree Guardians have accepted the tender of 
Williams & Co. for wiring the workhouse at £126. 15s. 


BUSINESS NOTICES. 

Mesars. Scholey & Co.. 151, Queen Victoria-street, E.C.. have 
appointed Mr. C. №. Fairweather, junr., of Cathedral-buildings 
Dean-street, Newcastle-on-Tyne. to b» their representative in th? 
Newcastle district, 

The Armorduet Mfg. Co. ask us to announce that Mr. J. S. В. 
Plummer, who for many years acted as secretary to the company, 
will shortly start for a trip round the world on their behalf, 
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The undertakings of the Yorkshire Boiler Co., Leeds, and of Mesers. 
Holdsworth & Sons, Bradford, have been amalgamated. 

We are informed that the two companies have, during the last month, 
booked orders for eight boilers, including two 24 in. by 9 in. Yorkshires 
for 160 lb. pressure for South Wales, and in view of the large volume of 
prospective business it has been decided by the joint directors to extend 
the works and to refit portions of the old works with new tools and ap- 

iances, thus making it one of the most up-to-date shops in the county. 

t is intended to manufacture either Yorkshire boilers, Laneashires. 
Cornish, Yorkshire Cornish, verticals, or in fact any type of boiler. 

Harry Hateley and John Hudson Leather (trading аз the Lunien 
Fittings Co.), electric fittings manufacturers, &с.. Bromsgrove- 
street, Birmingham, have dissolved partnership. Debts by Mr. 
Hateley, who continues under the old style. 


Langdon-Davíes Motor Co.— We are pleased to learn that this old- 
established business is to be kept in existence. The assets and good- 
will of the business of the old company have been acquired as a going 
concern. and it is intended to continue to manufacture every type 
of motor made by the old company. It is proposed to remove to 
new works, equipped with a battery of modern machine tools, which 
will enable the company to maintain the high reputation and work- 
manship of the Langdon-Davies motor. The staff is bing retained 
as in the old company, tho only alteration being in the management. 


Sale by Auction.— Mr. Robert H. Ruddock will sell by auction at 
Deverell-street, Gt. Dover-street, S.E., on Monday, March 18. at 
noon. some veluable engineering plent. machinery end stock of 
new electric motors, comprising 100 Langdon Davies г.с. motors, 144 
motor starters, 220 motor pulleys, largo quantity motor castings, 
stampings, wire. &c., also a number of lathes, tools. electriical instru- 


On view Saturdev prior end morning of sale. and 


ments, &c. 
See 


catalogues of the auctioneer, 7], Fleet-street, London, Е.С. 
also an advertisement. 

Patent Development.—The proprietor of Patent No. 28,959 of 1906, 
relating to “ Method of operating electrical smelting furnaces,” 
desires to make arrangements for exploiting same in this country. 
Applications to Messrs. J. E. Evans-Jackson & Co.. 57-60, Holborn 
Viaduct, Е.С. 

Imports.—The following are official values of electrical machinery 
material and apparatus imported into this country (а) during 
February, 1912, and (b) during the current year from Jan. 1 to 
Feb. 29, with the increases or decreases compered with the corre- 
sponding periods of 1911 :— 

Electrical machinerv (a) £86,729 (increase. £14,429), (b) £177,959 
(increase £24,525) ; *telegraph and telephone cables (и) £30,881 (sub- 
marine £50, other than submarine £30,831, increase £432), (5) £66,444 
(submarine £50, other than. submarine £66,394, inercase £8,429) ; tele- 
graph and telephone apparatus (a) £17.825 (increase £6,730), (b) £44,916 
(increase £19,154) ; other electrical wires and cables, rubber insulated (а) 
£4,395 (decrease £441), (6) £8.813 (decrease £4,150) ; with other insulations 
(а) £1,765 (decrease £1.983), (5) £4,847 (decrease £2,006) ; carbons (а) 
£12,581 (increase £2,097), (b) £25.082 (decrease £491); glow lamps 
(a) £37,886 (increase £13,453), (b) £71,320 (increase £13,157) ; arc 
lamps and electric. searchlights (а) £169 (increase £169), (b) £513 (in- 
crease £331); parts of arc lamps and searchlights (other than carbons) 
(a) £13,614 (increase £4,689), (b) £24,006 (increase £4,405); primary 
and secondary batteries (a) £4,182 (decrease £1,553), (b) £8,877 (decrease 
£348). Total of electrical goods and apparatus, other than machinery 
and telegraph and telephone wire, (a) £134,995 (decrease £29,251), (b) 
£27,409] (increase £13,442). 

‚ * Submarine and other telegraph and telephone cables were included 
in one class in 1911, bat arc now divided into two classes. 


Exports.— The exports of electrical machinery, material. &с.. (а) 
during February, 1912, and (b) during the current vear from Jan. 1 
to Feb. 29, and the increases and decreases compared with the corre- 
sponding periods of 1911, are as follows :— 
| Electrical machinery, (а) £155,217 (increase £9,705), (b) £341,867 
(increase £59,048) ; *(telezraph and telephone cables (a) £52,685 (sub- 
marine £30,578, other than submarine £22,107) (decrease £15,387), 
(b) £98,075 (submarine £64,699, other than submarine £33,376, decrease 
£7,427) ; telegraph and telephone apparatus (a) £25,330 (increase £4,789), 
(^) £54,475 (increase £8,161) ; other electrical wires and cables, rubber 
insulated (a) £40,124 (increase £10,903), (b) £84,100 (increase £14,263) ; 
with other insulation, (a) £27,102 (decrease £9,157), (b) £85,126 (increase 
£17,450) ; carbons, (а) £1,521 (decrease £574), (b) £2.912 (decrease £829) ; 
glow lamps (а) £17,379 (increase £2,148), (b) £28.917 (decrease £868) ; arc 
lamps and searchlights, (а) £1,605 (decrease £380), (b) £3,771 (inerease 
£287) ; parts of arc lamps and searchlights (other than carbons), (а) £1,522 
(increase £317), (b) £3,516 (increase £1,394) : primary and secondary bat- 
teries (а) £15,835 (increase £7,137), (b) £31,228 (increase £17,003). Total 
of electrical goods and apparatus, other than machinery and telegraph 
and telephone wire, (а) £252,989 (increase £27,261), (b) £528,030 (in- 
Crease £99,356). 

_ * Submarine and other telegraph and telephone cables were included 
іп one class іп 1911, but аго now divided into two classes. 
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PATENT RECORD. 


———dÁpOM————— 
SPECIFICATIONS PUBLISHED. 


The following abstracts trom some of the specifications recently published have been specially 
compiled by Messrs. Mewsurn, ELLIS Pryor, Chartered Patent Agents, 70 and 72, 
Chancery-lane, London, W.C. 

1 1910 SPECIFICATIONS. 

14,658 SoLDATENCow. Electromagnetic device. (11.1/11.) 
1911 SPECIFICATIONS. 
1.074 Berry. Electrical heating apparatus. 
3,258 Easton Lirr Co. & HucoEgTT. Electric controllers for lifts and the like. 
3.446 THoMas. Underground electric cable troughing. 
3.541 Rover. Electric incandescent lamps. (12 2 10.) 
4.191 BARNARD & EpwARDs. Push-button circuits for electric controllers. 

4,498 KorvRA. Electromagnetically controlled perforating mechanism. 

5.594 Cottam. Holders for electric lamps. 

7,582 WALKER. Spark-generator for wireless telegraphy. 

8,821 Lake. (United States Light & Heating Co.)  Storage-battery plates. 

Storage battery plates of the type having raised projecting fins are formed by sub- 
jecting metal to pressure applied very gradually and substantially normal to the 
surface whereby the metal is not disrupted and whereby the crystalline structure is 
rendered comparatively fine and uniform and adapted to resist evenly the action of the 
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electrolyte. | 
9,660 NoaoiER. Apparatus for sterilising liquids by the action of the ultra-violet rays. 
(22 12,10. 
0.363 REGAL. Electric jacquard apparatus. (17 5:10.) | 
Electrically insulated fish- 


1 
11,711 W. В. Sykes INTERLOCKING SIGNAL Со. & SYKES. 
joints for railway rails. 
12,040 CHEMISCHE FABRIK GRIESHEIM ELEKTRON. 
products of galvanic cells or batteries. (3 6 10.) 

The exhausted elements of palvanic cells of the Leclanché type are regenerated 
and rendered again fit for use by subjecting the spent depolariser to oxidation, the 
electrolyt2 being therewith likewise regenerated. 

12.587 НАррАн. (Whittingham.) Automatic starting devices for electric motors. 
13.759 HowaRp. Metallic armouring tor insulated electric cables. 

15.794 Core & Wirson. Electric arc lamps юг cinematograph projections and the like. 
16,195 ScuALLER. Electric incandescent lamp. (13 7 10.) 

The sealing of the Jeading-in conductors 15 attained by means of surfaces situated 
laterally to the conductors, thes? being pressed against corresponding sealing surfac2s 
of th? elass bulb solely by the pressure of the atmosphere. 

17.675 Pieper. Speed reyulation of dynamo-clectric machinery. (6 8 10.) 

19,047 SUMAN. ee and apparatus for shaping filaments for electric lamps and the 
like. (31.5 10.) 

20.829 В.Т.-Н. Со. (A.E.G.) Single-phase commutator motors. 

20.899 Ropert Возсн (Firm of). Sparking plugs for internal-combustion engines. 
(3:12 10.) 

22.429 PASQUALINI. Electric searchlights. 

23,823 AKTIEBOLAGET L. M. Ericsson & Co. 
(911.10. Addition to 21.924 11.) 

23,937 Bryant & THIRD HAND PATENTS (L TD.) 


Regeneration of the hitherto waste 


Common battery telephone systems. 


Attachm^nt ог devic2 for use іп con- 


n?ction with telephones. 
26,857 Merz & Hunter. Cables for electric current distributing systems. (Divided 
application on 4.024 11. 16 2.) 
of stparation by aid of electro-osmosis. (25,1 11.) 


27,931 ScuwEgniN.  Prozsss?3 
Addition to 3.364 11.) 
29,195 MARCHANT. Telephonie transmitters. (Additions to 24,390,10.) 


APPLICATIONS FOR FATENTS. 


Note. —The undermentioned Applications (except those marked t) ave not open 10 
public inspection until after acceptance of Complete Specifications. Those marked ® are 
open for inspection 12 months after the date attached to them, tf (hey have not been published 
previously in the ordinary course. Names within parentheses are those of communicatori 
of inventions, When compiete Specification accompanies application, an asterisk is affixed. 

January 30. 1912. 
2.380 Price & CALLENDER’'S CABLE & Construction Co. Protected electric fuse blocks, 
2,383 Ges. кок DRAHTLOSE TELEGRAPHIE G.M.B.H. Receiving apparatus for electric 
oscillations. (14 3 11. Germany.)* 
2,413 SiemMENS-SCHUCKERTWERKE С.м.в.Н. Magnetic blow-outs for electric switches 
or th» like. (311.11, Germany)? 
2,423 Lowy & MuLLER. Production of non-porous electro-deposited coatings upon 
metal sheets.* 


Electrostatic machines for the production of alternatine current.* 


2442 PETERSEN. 
Acrial conductors used in 


2,456 MaRcoNI's WIRELESS TELEGRAPH Co. & PRINCE. 
wireless telegraphy. 

2,457 MARCONI'S WIRELESS TELBGRAPH Co. & PRINCE. 
apparatus. 

2.467 Stevens. Sparking plug for internal-combustion engines. 

2,468 B.T.-H. Co. (С.Е. Co, US) Electric incandescent lamps. 

2,471 HARTMANN & BRAUN Акт.-СЕ$. Vapour alternatine-current rectifiers and similar 
apparatus. (32 11, Gsrmany.)* 

2.472 DiEHL. Interrupters for magneto-ignition apparatus. (3 2,11, Сэгтапу.)® 

2,48) FARRELL. Sparking plug for a petrol combustion engine. 

January 31, 1912. 


2.497 Cowey. Insulated coupling for all classes of electric cables. 
‚505 Hype. Conductors and supports for use in incandescent electric lamps and th? 


2 
like. 
2.517 WonLIiczKA & StuzaR. Electric alarm devica for measuring instruments. 
2.563 BurLER. Production of electro'ier and analogous sheet-metal chains. 
2,566 BEvirLE. Illuminated signs adapted to be supported above the glo5b? or like part 
of an electric or gaslamp. (Addition to 229 12.) 
2,575 MARINO. Construction of electrical accumulator.* 
February 1. 1912. 
2,594 Dicksow. Electrodes for aczumulators with alkalin2 electrolyte. 


2,538 НотвЕсн. Dynamo-electric machinery.” 
2,630 TavLoR. Means for and methods of charging and discharging electric accumulators 


or secondary batteri>s. 
2,649 W. T. HgNLEY's TELEGRAPH Works Co. & Hepscocx. 
electric conductors and the lik» to walls or other supports. 
2,671 Siemens Bros & Co. (Siemens & Halske Akt.-G2s., Germany.) Automatic and 
s2mi-automatic telephone circuits. ® 
2,672 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Automatic and 
semi-automatic telephone circuits. (Addition to 2.320 12.)* 
2,679 В.Т.-Н. Co. (С.Е. Co, U.S.) Manufacture of metall.c alloys.* 
February 2, 1912. 
2.688 CrowLey & TuRNER. Electrical storaee batteries. 
2.701 British INSULATED & Hetspy CABLES & Bayes. Electrical condensers. 
2.702 Barnes & Jensen. Electromagnets.® 
2.711 ]онмзом. Couplings fcr electric wires. 
2,734 Axt.-Ges. Brown, Boveri & Cie. Self-excited disentecurrent dynamo-electric 
machinery. (24/2/11, Germany.)* 
2.738 Urwanpn. Electric clock systems. 
(Siemens & Halske Akt.-G2s., Germany.) Automatic and 


2,743 Siemens Bros. & Co. lens A 
semi-automatic telephone circuits. (Addition to 2.320/12.)* 


2,757 Burnett. Sparking plugs for internal-combustion engines 


Wireless t:leeraph recziving 


Devic2 for securing 


1 
, 
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COMPANIES' MEETINGS AND REPORTS. 
County of London Electric Supply Co. (Ltd.) 


The 18th ordinary general meeting was held on Monday, Mr. J. B 
BRAITHWAITE. presiding. 


The SECRETARY (Mr. F. С. McQuown) read the notice convening the 
meeting and the auditor's report. 

The CHAIRMAN then said : I intimated last year that I should be dis- 
appointed if we did not have considerably improved results to show you 
for the year upon which we were then entering, and this hope has been 
fully realised. Ourcapitalexpenditure has been increased during the year 
by £49,000 odd, The actual expenditure has been nvarly 570.000. but we 
have written off obsolete machinery to the extent of over £20,000. Of this 
expenditure 53 per vent. was on mains, and, аз you know, we do not put 
in new mains unless we have the customers waiting to take the supply 
from us, хо that every penny we spend on mains becomes immediately 
remunerative. During the усаг we have added 1.576 new customers, 
making our total 18.459. The capital expenditure referred to has been 
provided by selling the balance of our first debenture stock (£10,000) 
and the additional £50,000 of second debenture stock authorised some 
time ago, and with a slightly increased loan from our bankers. Gross 
revenue shows an increase of £24,618. for the year, ог 13-14 per cent., 
comparing with £10,118 (5-7 per cent.) last year, which | think is 
thoroughly satisfactory. Our increase is the largest of any of the London 
electric supply companies. 


Of the £24,018 gross increase we have sue- 
ceeded in retaining £15,298 as net, or at the rate of 13-79 percent. increase, 
which augurs well, I think, for the continuance of our prosperity. The 
pereentage of works cost to gross receipts again shows a small decrease 
in spite of the extra cost for coal during the railway strike. The figures 
for the last three years will interest you. In. 1909 our working costs 
were 411 per cent. of our revenue, in 1910 40:8 per cent.. and for the 
past year 40:4 percent. About £3.000 of the increased revenue has been 
absorbed by interest on the larger amount of debenture stock : we have 
added to our depreciation reserves £25,000 this year against. £20,000 last 
year and £16,000 the previous year. We are carrying forward 61.774, 
and propose to expend £4,000 more in dividend on the ordinary shares, 
increasing the amount from 5 per cent. to 6 per cent. 

The cost of generation has been £4,824 more, of which about £1,350 
was due to the railway strike, The number of units sold during the past 
year was 20,450,787, an increase of 3.465.100 over the previous year, 
7,161,234. units being for lighting and 13,289,553 for power. At this 
moment we have connected to our mains motors of approximately 
30.000 H.P. When the metal filament lamp was first introduced, you 
will remember that Е told you that any invention which tended to reduce 
the cost of electricity to the consumer was bound in the long run to tell 
in our favour, and at the present time houses of much smaller rentals are 
using electric light, and consumers have obtained the whole benetit of the 
metal tilament lamp: so that if they paid 6d. per unit for current for the 
carbon lamp, they are getting their light practically for 34. а unit now, 
the metal filament lamp taking. approximately, one-third the current of 
the carbon lamp. With regard to motive power, I cannot but think that 
those manufacturers who are dependent upon our company and other 
similar companies for power are rather to be envied at this time of stress 
through the coal strike. Many of them have no room to store a sufficient 
quantity of coal, even if they wanted to. We have the space and we 
store it for them. They have no anxiety. knowing that we foresaw what 
was coming and are well stocked with coal. Unless this strike lasts a 
lenyth of time quite abnormal, we shall at the end of it be able to say 
that we have not had to reduce supply to any of our customers. I 
cannot help thinking that, if this proves the ease, we shall get an in- 
creased number of consumers coming on to take а power supply. In 
addition, the advantages of the electric motor are. becoming increasingly 
appreciated on account of its cleanliness, its convenience and reliability. 

With regard to the two other companies in which we are interested, 
Bournemouth just maintains its dividend, while at Coatbridge there has 
been very great progress, there being an increase of ЗЕ per cent. т the 
units sold, of X88 kw. in the load on the mains, and of 52.493 in profit ; 
so that after many vears of hard work Coatbridge is at last beginning to 
give us some return for the capital which has been expended there. 
We have now carried out the interconnection of our City-road and Wands- 
worth stations so that we can transmit current from the one to the other. 
We have actually on several occasions since we had the interconnector 
laid shut down our City-road station altogether and taken the load 
entirely from Wandsworth. You will readily see the increased security 
this gives to our consumers, because in the case of an accident to a big 
unit at either station it enables us to supply the load from the other. 
The new 5.000 kw. turbine at City-road is now running, and has been 
loaded up to between 4.000 and 5.000 kw., practically running on its full 
load, and as far as we can judge it is entirely satisfactory. 

During the past year we have introduced а superannuation scheme 
for the staff in our employ. The essential feature of this scheme is that 
the insurance is done with one of the largest companies, so that we have 
for our statf the maximum of security and at the same time advantages 
which they could not obtain in their individual capacity. I am glad to 
say that the scheme has been very well received by the staff. I now 
move the adoption of the report and accounts. 

a Mr. JOSEPH SHAW seconded the resolution. 

У Mr. MAKINN referred to the 1909 Act, and said he thought it was time 
that some sort of scheme was devised for the linking up of all the elec- 
tricity supply companies and the interchange of their bulk supply, thus 
consolidating their. position and enabling them to present a strong, 
united front to the purchasing authority when the time comes. i 


The CHAIRMAN : Negotiations tako up a good deal of time, but we 
have already benefited by having our Citv-road and Wandsworth 
stations interconnected, and we are now giving a supply to the City & 
South London Railway. We are at the present time in negotiation with 
two other electricity authorities to supply them with current in bulk. It 
is quite probable, I think, that by this time next year we may be sup- 
plying current in bulk to a neighbouring authority. 

The motion was then carried unanimously, the dividends recommended 
hy the directors were approved, and Mr. J. В. Braithwaite and Mr. А. Н. 
Sanderson, the retiring directors were re-elected. 

After some instructive remarks from Mr. Joseph Shaw in connection 
with the coal strike (which are dealt with on another page), the retiring 
auditor was re-appointed, and the proceedings terminated with a vote of 
thanks to the chairman „directors, secretary, engineer and stati. 


City of London Electric Lighting Co. (Ltd.) 


The 22nd ordinary general mecting was held on Wednesday, under 
the presidency of Mr. J. В. BRAITHWAITE. 

The SECRETARY (Mr. А. К. Harrison) read the notice convening 
the mecting and the auditors’ report. 

The CHAIRMAN said: Last vear. vou may remember, I had to call 
vou attention to small decreases in our revenue, and | pointed out to 
vou that we had about seen the end of the trouble in reference to the 
substitution of the metal filament for the old carbon lamp. That fore- 
cast has proved correct, and this vear we are able to show an increase in 
revenue. The actual increase in revenue is £0,455, and of that we have 
been able to retain £5.111 as net. The increase in gross revenue is 
£8,214 from the supply of electricity, and £1,241 from meter rents and 
other items. The increase in expenditure is almost entirely made up of 
rates and taxes, an item over which the directors have little control, 
The effect on our profits of this increase in rates is rather serious, because 
of the whole increase in expenses this past усаг of £4,344 no less than 
£3,640 is due to increase in rates and taxes, and only £704 to items over 
which we have any control whatever. An increase of £704 is very small 
for earning an extra revenue of £4.955. And the full effect of the new 
assessment is not shown in these accounts, | am afraid it will represent 
a further increase of from £150 to £200. So far as actual generating costs 
are concerned, the vear's accounts again reflect. the greatest possible 
credit upon Mr. Bailey and his excellent technical statt. Although wo 
have sold approximately 1,500,000 units more than in the previous vear, 
the actual generating costs show а reduction of £1,317. 1t is a magical 
result. The net result is that our balance available for dividend is 
swelled by £7.000, counting in our carry forward. We have increased 
the dividend to 8 per cent., and we think with every prospect of being 
able to maintain it, аз that leaves us with our £14.000 of dividend equali- 
sation account, equivalent to 2 per cent. We still carry forward con- 
siderably over £20,000, We are able also to put the satisfactory sum of 
&50.000 to depreciation. The whole of the new machinery we have put 
in, the new turbine, and other plant of a much more economical kind, 
has been paid for out of revenue, and, in addition, we have displaced and 
written out of the balance-sheet the entire cost of the plant removed, 
so that we are keeping the capital account on the soundest possible basis. 
Our reserve fund stands at a satisfactory figure. Looking at our reserve 
account you will sec that, including the £47,273 odd we are writing off 
for works dismantled and plant taken out during the vear. we have 
written off altogether out of revenuc £321,943 for obsolete plant. Had we 
not written off that plant I doubt if we should have been earning 3 per 
cent. Тат not sure we should have been earning anything on our 
capital, but certainly not more than 2 or 3 per cent., so you will sec the 
value of our adopting the policy we have. Our reserve fund still shows 
a considerable available balance (£269,290, 123. 50.1. Another satisfactory 
feature of the vear is that the increase in our business js. greater than 
last vear by 2,000 kw. There is still room for considerable development 
in our business for heating. Many people are inclined, E think, in view 
of coal strikes, to look more carefully into the possibilities of electric 
heating. Electricity is also being developed more and more for cooking 
purposes Гат glad to хау that our position to-day is such that no 
consumer need feel any anxiety about the continuity of supply. If we 
get coal by the middle of June we shall be quite satisfied. ‘The actual 
financial position of the company shows still further improvement this 
vear. Last year it disclosed an improvement of £9.000 to £10,000, this 
vear the bankers’ loan shows an increase of £12.000 ; but, on the other 
hand, the investments held for the reserve fund have increased by 
£19,000, so that the financial position shows an improvement of £7,000, 
Capital expenditure for the vear has, as usual, been met out of revenue, 
the amount (£45,813. 165. 2d.) being rather less than in the previous усаг. 
The continuous-current turbine Г mentioned last vear has been at work 
for some time with very satisfactory results, and we have ordered a third 
alternating-current turbine, which will contribute still further to our coal 
economy and to the eflicieney of our generating plant. Our Jong-stand- 
ing difficulties with the City Corporation with regard to street lighting 
have at last been seitled. A 10-year contract is to be entered into, by 
which we shall retain the lighting of practically the streets we now have, 
only on a greatly improved plan, and the streets which the gas company 
already have will be confirmed to them. Under all circumstances, we 
are glad to have the matter settled. I now move the adoption of the 
report and accounts. 


The DEPUTY CHAIRMAN (Mr. Fredk. W. Reynolds) seconded the 
resolution, which was carried unanimously. 

Resolutions approving the dividends on the ordinary and preference 
shares, re-electing the retiring director (Mr. J. B. Braithwaite) and the 
retiring auditors were then unanimously adopted, and а vote of thanks 
to the chairman, directors and staff terminated the proceedings. 


ОДА ЗЕЕ 
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W. T. Henley's Telegraph Works Co. (Ltd.) 


The thirty-third ordinary general meeting was held on Monday, under 
the presidency of Mr. GEORGE SUTTON. 

The SECRETARY (Mr. А. E. Salmon) read the notice convening {һе 
meeting and the auditors’ report. | 

The CHAIRMAN then said : Gentlemen, you will feel surprised at ту 

resence in the chair to-day. You have received notification in the 
report of the lamented death of a very valuable director of the company, 
Sir Alfred Comyn Lyall. He had not been with us long. but he was an 
extremely able man, and his sudden death is a great loss to the com- 
pany. Mr. Gedge. I regret to say, is not able to be present to-day. He 
has presided over us for more than a quarter of a century, but on Friday 
last experienced a severe domestic bereavement in the loss of his wife. 
The Earl of Galloway was to have presided, but although he is here he 
is also indisposed and not able to preside. "This accounts for my presence 
in the chair. 

Turning to the accounts, it will be gratifying to the shareholders to 
have received so excellent a report as that which the directors have put 
before them this year. The only difference on the debit side from the 
previous year is that we have increased the reserve fund by £10,000 out 
of the profits of the past year. "This is the only reference [ need make 
to this side of the balance-sheet, with the exception of a passing reference 
to the reserve under the cable-repairing contract of the Bahamas cable. 
The proprictors are acquainted with the position of that reserve, as the 
chairman has frequently called attention to it. Our liability under that 
contract has now expired. On the credit side you will see that £13,000 
has been added to our property during the year. The previous year we 
added nearly £25,000 towards improvements, new machinery. new 
buildings, &c., at North Woolwich. This year we have had so much work 
to do that we have not been able to give us much attention to the putting 
down of new machinery and buildings. Our investments are the same, 
except for our having written off £2,403 for depreciation. Stock has 
increased. during the year, due to a larger turnover, and I think it has 
gone up some £17,000 or £20,000. The amount owing to the eompany 
remains fairly consistent. Bad and doubtful debts we do not set out 
specially, but they have been larger during tlie year under review than, 
I think, ever before. This is due to а cable we supplied to the Thames 
Ironworks Co., now т liquidation, for H.M.S. © Thundercr," We have 
not received а penny so far for the goods supplied to that company. 
This completes my review of the balance-shcet. With regard to the 
general trading of the company, the profit we show is larger this year— 
the largest we have ever put before you. The turnover has not been 
larger. Тпеге has been a variation in the class of work we have carried 
out. This has been difficult. but more profitable. The large contracts 
show a falling-off, but what I may term the bread-and-butter business 
of the company has been greater, and this is the most profitable side of 
our business. Competition has been just as keen in all branches as it 
has ever been, perhaps rather keener, and,this may account for our 
foreign trade having fallen off somewhat, whereas the home and colonial 
trade has increased, perhaps for the same reason. As many of our 
proprietors may be aware, there is a Cable Manufacturers’ Association 
which has standardised the bulk of the cables sold in this country. Fam 
sorry to say there are British firms who do not think it incompatible with 
fair trading to advertise and list and sell cables made to the standard of 
the association to which they do not belong—that is, they endeavour to 
reap where they have not sown. This is well known to British and 
colonial buyers, but the foreigner may not know this. This, I think, is 
why competition in the foreign trade is keener than in the home trade. 
The amount we have written off for depreciation is £11,863, comparing 
with £17,244 in the previous year. We have a steady fixed system of 
dealing with depreciation, from which we have not departed, and in 
addition we serapcertain machinery during the year. During the partial 
reconstruction of our Woolwich works а good deal of scrapping took 
place, and this accounts for the 1911 figure being smaller than that of 
1910. We have not had to make so large a provision for the falling value 
of gilt-edged securities as in the previous year, and this accounts for about 
£4,000 of the difference between the two amounts for depreciation. The 
outstanding fact is, however, that we have presented a balance-sheet and 
profit and loss account better than the Company has hitherto produced. 
The most unpleasant and disquieting feature of the past year has been 
the strike at our Gravesend works in October last. I happened to be in 
the North of Europe when this occurred. I immediately despatched a 
telegram notifying that L would meet the men and discuss their grievances 
оп a certain day at a given hour. I was there at the appointed time, but 
not a single man came into the works to see me. The notice which had 
been put outside the gates had been torn down as well as other notices. 
It apparently being the desire of those responsible that the men should 
not know that the Managing Director of the Company was prepared to 
discuss their grievances. The Company was prevented in many ways 
from carrying on its business, and many deplorable incidents occurred. 
including the besieging of some of the homes of the men who were loyal 
to the Company. Actual breaking into the works was prevented by the 
County Constabulary. I think it right the shareholders should know 
of the difficulties we have had. After six weeks the men came back to 
their work on the terms and conditions which existed when they went out. 
Gentlemen, the Company desires to be just to its workpeople—nay. more, 
to be generous, At Woolwich we employ four times the number of men 
thin at Gravesend. The Woolwich men to a man refused to strike. 
It is often said that a limited liability company is not in touch with its 
workmen in the same way as the old private employer was. "This is not 
true of Henley's Company. I do not know all our 1,300 men personally, 
but I know a very lurge number of them, and I am consequently in touch 


with all the men, and they know. that they can communicate with me at 


any time. But rather than be dictated to in the conduct of our business 
we would hold out against the strike for ten timesthe pericd of the strike 
at Gravesend. We are not to be forced to уе to unjust demands of 
the trade unions, l take this first opportunity of expressing the thanks 
of the proprietors, of the Directors and all concerned in the management 
of the Com pany to those men in our service who, often under great trial, 
were loyal to us and did any kind of work which was required of them in 
the exigencies of the situation, and more especially to our people at North 
Woolwich for the loyalty they displayed and the many expressions of 
sympathy we received from them in the course of the strike, which was 
At neither of our works do we make any distinction 
between union or non-union men. We make the one rule that no forc- 
man shall belong to a trades union. This is an old rule of the Company, 
and its object is that the foreman may not be prejudiced one way or the 
other. Most of our men were drawn into this agitation—were forced to 
strike. I now move the adoption of the report and accounts. 

The EARL OF GALLOWAY secorécd the motion, 

Mr. DRYSDALE said the shareholders joined in the expressions of 
regret in regard to the death of the late Sir Alfred Lyall and the cause of 
Mr. Gedge's absence on that occasion. He was sure the shareholders sup- 
ported the Directors in every way in reference to the course they adoptcd 
in regard to the strike. 

The motion was carried unanimously. | 

А resolution approving a dividend (including the interim dividend) 
of 15 per cent. рег annum, tax free, on the ordinary shares, was then 


an iniquitous one, 


earned, 

The CHAIRMAN referred to the Bahamas contract reserve fund, 
which he said had appeared in the balance-sheet for the past 20 years. 
This amount was £9,410. 4s. 10d., and a realisation would give about 
£4,000 to the company and £4,000 to the Crown Agents for the Colonics. 
This amount was now at the Company's disposal, and the Directors had 
соте to the conclusion that it should be divided amongst the ordinary 
shareholders. They had had to stand the risk for 20 years of this 
liability. He moved that a bonns of 2 per cent. on the ordinary shares, 
tax free, be paid out of the fund accumulated under the Bahamas con- 
tract, and this was carried unanimously. 

The retiring Directors (Mr. Martin Roberts and Mr. Robert J. Hatton) 
were then re-clected, the retiring auditors were reappointed, and a hearty 
vote of thanks to the Chairman, Directors and staff for their valuable 
services during the past year was proposed by Mr. DRYSDALE, seconded 
by Mr. PITT, and carried with unanimity. 

The proceedings then terminated. 


Charing Cross, West End & City Electricity Supply Co. (Ltd.) 


The annual ordinary general meeting was held on Tuesday, under 
the presidency of Мг. WiLutaM F. FLApGATE, M.V.O. 

The MANAGER and SECRETARY (Mr. Edward Wilmot Seale, 
F.C.1.8.) having read the notice convening the meeting and the auditors’ 
report, 

The CHAIRMAN said: Last year was a very troublesome one for all 
undertakings similar to ours. For two months we were seriously affected 
by the strike in August last. and had to pay during that period prac- 
tically double the usual price for coal. We bad, of course, our contracts, 
with provisos, which are usual in such contracts, that the contractors 
were not to have to pay damages in case of strikes. The result was that 
we had to buy coal as and when we could, and at а price at which it could 
be procured. Under such circumstances I am glad that the result. of 
the working of the whole year has still been of a satisfactory character. 
In the West End, with the exception of the writing off the Lambeth 
station. the figures of the two years 1910 and 1911 are so close that I 
should be only wasting your time if I were to go into any particulars or 
details concerning them. The total revenue from the West End in 1910 
was £142.675, and for 1011 £140,922; but against this the expenses, 
which in 1910 were £72,687, amounted т 1911 to £69,408. In each case 
the same amount of £11,000 has been set aside for depreciation, and the 
result of the working is that for 1910 we had a sum of £58.987—in round 
figures £59.000—and т 1911 we had £60,513. То each of these has, of 
course, to be added the carry forward of the preceding усаг, and the 
interest earned during the year under review. and the result of this addition 
is that in the present усаг. after paying our debenture interest, we have 
a sum of £53,849 to be dealt with. Preference dividend has absorbed 
£18.000 and interim ordinary dividend £10,000, leaving £25.949 to be 
dealt with. We have thought it right—and I am quite sure that the 
shareholders will be with us in that opinion—to keep our dividend at the 
same rate of 5 per cent. We propose to pay the balance immediately 
after this meeting. We carry forward no less than £15,949, which we 
think it 13 prudent to carry forward, having regard to the present state 
of the labour market and also to the possibilities of the future. The 
demand in the West End for power and heating still increases, and the 
reason of our average price being so low is that the demand for power and 
heating now comes to no less than 46 per cent. of that used for lighting, 
and that, of course, governs the average price which we get from our 
consumers. Our transmission losses in the West End are less than they 
have been, amounting to only 26 per cent. 

Passing now to the City undertaking, the progress of the business thero 
has been, I consider, somewhat more satisfactory than that of the West 
End. Our takings for 1911 in the City amounted to £145,071, as against 
£141,475 in 1910, an increase of a little over £4,500, while as regards 
expenses they amounted in 1910 to £82,741, and only rose in 1911 to 
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£84,355. We have carried out the same policy in dealing with the net 
revenue here as we did in the previous year. We have paid interest on 
the debenture stock and the dividends on the preference stock, but the 
whole of the balance is brought forward on general revenue account, 
being now the respectable sum of £36,158, от an increase of £13,000 odd 
over the carry forward of last year (£23,576). We think it prudent not 
to touch that in any way. While we quite realise the fact that, at any 
rate at present, and unti] we have a larger amount brought forward on 
the revenue account to deal with, we should not pay any dividend on our 
ordinary shares of the City undertaking, we think it better to kcep that 
sum. whatever it may be, to general account, which we can deal with as 
we think proper, rather than specitically put it to any depreciation fund. 
In the City, again, the demand for power goes on increasing, and it is now 
very considerably larger than the demand for lighting. Our transmission 
losses here are less again this year—26 per cent. against 27.7 per cent. last 
year. 

The CHAIRMAN proceeded to deal with the subject of the Company's 
giving up their Lambeth Station. He said this station was built in 
1896 when it was found that their Maiden-lan» Station could not generate 
enough energy to satisfy their demands. They looked every where for a 
suitable site and finally decided to take one on the south side of the river 
for а merely nominal consideration (about £700), and at a low rent. The 
station has served us well for many vears, but when the ]ease came 
to expire we had to consider whether it was wise to renew it and to 
continue to use the plant and to add other plant that might be necessary. 
After due consideration we decided that the wiser course was to give up 
the lease. scrap the plant and put down new plant at our sub-stations. 
Accordingly the Lambeth plant has been written off to the extent. of 
£173,562, which leaves а balance оп depreciation account to carry 
forward of £84,621. The total value in our books for the machinery at 
Lambeth was £124,580, and it was a great disappointment to us that we 
were unable to obtain, in disposing of this machinery. anything that we 
could consider an adequate amount forit. We realised only 54,205. 6s. Lid.. 
from which we had to deduct expenses of 2.407. The total realisation was 
£1,797. This leaves us with the boilers in fairly good condition, which we 
have transferred to the City undertaking account representing a value 
of £8,267, bringing the total up to about #10.000. That is all 1 have to 
вау about Lambeth. The station would have continued to serve Из 
purpose, but only at a very largely increased cost, and! therefore 1 ат 
sure we have done the prudent thing in scrapping the plant and writing 
the ficure off our reserves. This leaves us with the whole of our ma- 
chinerv of the most modern and efficient character. We hope that for 
some time to come we shall not require any great capital expenditure in 
respect of machinery ; something like £20,000 to £30,000 is all that we 
are likely to have to provide, our engineer informs me. | 

Our sales department has progressed, and we have decided to ceon- 
tinue the poliev of selling electrical apparatus with a view to a greater 
utilisation of electrical energy and the increase of our sales. In regard to 
our coal supplies, we have sufficient to keep us going for five or six wecks, 
and we are using the utmost care in husbanding our resources; I may 
also mention that a joint committee has been formed of the Local 
Authorities and the London Companies for the purpose of considering 
what should be done in the future, aud how far a huge bulk supply should 
be provided for. 1 have myself grave doubts as to whether such a course 
would be а wise one. We know little of the future of ^lectrie energy, and 
someday it may happen that this will be transmitted in the same way as 
the Marconi Company transmits electrical. message.—without cables. 
Be that as it may, I am averse to any large expenditure on the bulk 
proposal referred to. I now move the adoption of the report and 


accounts. 
The MANAGING DIRECTOR (Mr. Т.М. Gatti) seconded. the 
resolution. 


Mr. SANDERS: Are the income tax authorities making us any 
allowance in respect to the large amount we have written off by the 
abandonment of the Lambeth station ? 

Mr. MAKINS called attention to the fact that the Company's lighting 
load seemed to b» about stationary, whereas the demand for power was 
increasing rapidly. He pointed out that their charge for electric energy 
for power was much lowee than that charg d by other companies, and if 
the demand continued to increase he thought the Company might be 
compelled to increase the charge for power supply. А slight inerease in 
the charge would greatly strengthen their resources. Referring to the 
1909 Act. he understood that this was passed to enable the companies to 
work more economically. Although the act had been in foree for three 
years, he did not see that any great economy had followed. ' 
` The CHAIRMAN, in reply to Mr. Sanders, said that due allowance 
had been made by the income tax commissioners. With regard to 
Mr. Makins! questions, it was true their average priee for power was very 
low. but they were trying to raise the price, and were only offering energy 
for power purposes to large users. With regard to the 1909 Act they were 
endeavouring to utilise it to the best advantage. 

Resolutions approving the dividends on the preference and ordinary 
shares were then carricd ; the retiring Directors (Mr. Pulley and Mr. В. 
Gatti) were re-elected; the auditors were re-appointed: and a vote of 
thanks to the Chairman, Directors and staff, brought the proceedings to 
a close. 


British Electric Transformer Co. (Ltd.) 


The ninth ordinary general meeting was held on Friday last, Мг. J. Е. 
ALBRIGHT In the chair. 

The SECRETARY (Mr. J. C. Wrist) read the 
meeting and the auditors! report. 


The CHAIRMAN said the shareholders would see that the additions to 


notice convening the 


the item freehold land, buildings, plant, &c., amount to about £4,956, 
This expenditure was in connection with extensions recently carried out to 
their works at Hayes, rendered necessary һу the expansion in the busi- 
ness, The increase of about £11,713 in the value of stock of materials 
was consequent upon this increase. The manager had valued this item 
on a conservative basis, and the auditors found no fault with it. With 
regard to investments, the increase in this asset of about £6,000 was due 
to an investment in railway debentures, which could be readily realised 
when needed. Sundry debtors were more by £6,700, and this also was a 
fluctuating item in a business like theirs. These debts were all considered 
good, and since Dec. 31 £14.356 had been received on account of same. 
On the other side, depreciation reserve stood at £6.800. and they pro- 
posed adding this year a further £1,000. Reserve account stood at about 
£7,886, and they proposed adding this year a further £7,000, making 
£14,886. Although they had not carmarked this reserve account in the 
balance-sheet, they would now have a substantial reserve against patents, 
goodwill and other eontingenetcs. 

The item for preference dividend, £1,904. required no comment. It 
was proposed to pay 10 per cent. ordinary dividend, which was con. 
sidered the least the shareholders could be fairly offered after such a 
prosperous year, especially ая the carry forward was increased from 
£1.373 to £3,362. To summarise, the profit was 63 per cent. more, they 
were paying 66 per cent. more to the ordinary shareholders, transferring 
40 per cent. more to reserve and carrying forward 145 per cent. more, 
He trasted the shareholders wonld consider this result satisfactory. Con- 
tinuing, Mr. Albright said : The business has been done during the year 
on a strictly cash basis—that is to say, ve have not been taking shares 
in part payment. We have been doing a considerable and increasing 
amount of manufacture of “ Tricity " cookers. "There is а growing 
demand for this class of apparatus, the orders coming in in a steady 
manner from all parts of the world. We have come to the conclusion 
that this © Tricity " business can be more rapidly and advantageously 
developed if we have the sole rights in connection with it. and it is partly 


| with. that object that I shall ask you presently to pass a resolution 


increasing the capital. The Berry Construction Co. (Ltd.) are the owners 
of the “ Tricity " patents. and we have acquired a further interest in 
that company with а view to participating ав far as possible in the selling 
profits. We propose to effect further exchanges of shares, and so 
become, if possible. the absolute owners of the ‘‘ Tricity " business. Аз 
regards the general prospects of our business, the year 1912 finds us with 
more orders in hand than did the year 1911, which has been a record vear. 
In conclusion, I wish to express cordial appreciation of the way in which 
the whole of the staff have co-operated with each other and with the 
directors in carrying on the business. 1 may add that most of them are 
shareholders and have been adding to фот holdings. I now move the 
adoption of the report and accounts. | 

Mr. А. Е. BERRY seconded the motion, and dealt with the important 
development during the past year in the “ Tricity " cookers, nearly 
4.000 of which are now in use. The advantages resulting to the public 
through the use of the * Tricity " cookers were, he said, во extraordinary 
that it was difficult to set a limit to their possible demand. The ever- 
increasing price of coal magnificd the importance of this subject. 

The r»solution was carried unanimously. 

It was resolved that the directors give Mr. George Berry and Mr. J. C. 
Wrist the sum of £100 cach as extra and special remuneration. 

Resolutions approving the dividends, and re-eleeting the retiring 
director (Mr. T. Rowe) and the retiring auditors were then carried. 

At an extraordinary general mecting which followed а resolution 
increasing the capital of the company from £125,000 to £200,000 Бу the 
creation of 50.000 new 6 per cent. cumulative preference shares of £l 
each and 25.000 new ordinary shares of £1 each was carried, and a hearty 
vote of thanks to the chairman and directors concluded the proceedings. 


BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTD.)—The 
annual report of the directors for the year 1911 states that revenue 
account shows a credit balance of £30,602, Ts.. which, with £7,443. 7s. 9d. 
brought forward, and £939. 5s. balance of interest received and accrued, 
makes a total of £39.074. 19s. 9d. After deducting £1,663. 7s. forinterim 
dividend on the 7 percent. cumulative preference shares, and £6.861.3s.8d. 
interim dividend at rate of 9 per cent. per annum for the half-year to 
June 30 on the ordinary shares, the directora recommend that the sum 
remaining (£30,550. Өз. 1d.) be dealt with by placing £6,063. 10s. 10d. to 
credit of depreciation account, paying the preference dividend for half- 
year ended Dec. 31 (£1.611. 14s. 3d.) and a dividend on the ordinary 
shares for the second half-year at rate of 11 per cent. per annum, making 
10 per cent. for the year (58.400. 12s. 2d.), placing £6,000 to credit. of 
reserve fund and paying directors’ additional remuneration (£556. 16s. id.), 
leaving, to be carried forward, a balance of £7,857. 15s. 94. The equi- 
valent of 250,554 35-watt (8 c.p.) lamps is connected, an increase 0 
12.580 35-watt lamps. There are 5.453 consumers against 5.163, an 
increase of 290. In view of prospective developments the directors 
propose to carry on such portion of the Company's business as may net 
come within the scope of its provisional order by means of a subsidiary 
company. To carry out this departure in the most effective way som? 
alteration in the Articles is necessary. 

COUNTY OF DURHAM ELECTRICAL POWER DISTRIBUTION CO. (LTD.)— 
The directors’ report for the усаг 1911 states that the total connections at 
the end of the vear (including the connections of its Associated Parliamen- 
tary company, the County of Durham Electric Power Supply . Co.) 
amounted to 43,525 n.r., which. compared with the previous vear's figure 
of 39,070 H.P., show an increase of 4,455 н.г. The profit for the year 
amounts to £32,031. Is. 14. (an improvement over the previous year 9 
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£3,325. 10s. 3d.), to which is added £157. 14s. Па. from 1910, a total of 
£32,188. 163. Interest on loans and debenture stock absorbed 
£13,526. 11s. 6d., leaving an available balance of £18,662. 4s. 6d., which 
the directors recommend should be dealt with by paving a dividend of 
5 per cent. for the vear on the preference shares (£12,500) and transferring 
£6,000 to depreciation account, carrying forward £162. 4s. 64. The ex- 
penditure on capital works during the vear has been £12,597. 10s. 10d., of 
which £5.003. 17s. 114. represents the outlay on the company's account, 
and £7,593. 12s. 114. the outlay on behalf of the County of Durham 
Electric Power Supply Co. 

DIRECT SPANISH TELEGRAPH CO. (LTD.)— The directors’ report for the 
year to Dec. 31 last states that, after providing for interest on and re- 
demption of debentures, and for the preference dividend, the accounts 
show a balance of £8,326. 63. £5,000 has been transferred to reserve, a 
bonus has been distributed to the company's staff in celebration of the 
coronation of H.M. King George V., costing £704. 6s. 10d., and the 


directors now recommend payment of a final dividend for the half-year 


ended Dec. 31 at tho rate of 4 per cent. per annum (tax free) on the 
ordinary shares, amounting to £1,293. 2s., making 4 per cent. for the year. 
$35. 15s. 2d. is carried forward. Compared with 1910 traffic receipts 
show an increase of £194. 138. 34. and working expenses an increase of 
£144. 98. 9d. The Bilbao cable was interrupted on June 28 and commu- 
nication was restored July 1. at a cost of £4,124. 19s. 9d.. charged to 
revenue. In view of the recent extensive breaks of this cable, which was 
Jaid in 1884, and the great inconvenience caused to the company's cus- 
tomera,the directors considered it necessary to thoroughly re pair that cable, 
including a new shore-end at the Spanish landing place at Arrigunaga. 
This work was successfully carried out by the Eastern Telegraph Co.'s 
es. “John Pender” in September, the interruptions lasting 10 days. 
The cost of this work (£33,059. 148.) has been placed in suspense. The 
transfer of the company's telegraph station from Falmouth to Kuggar 
(Cornwall) has been completed, and the new overhead system works 
satisfactorily. The company's old underground line between Falmouth 
and the Lizard, laid in 1881, having been taken out of circuit, the original 
cost (£2,710. 6s.) has been deducted from the capital expenditure account. 
and the cost of the land purchased at Kuggar, апа the new station erected 
thereon, has becn added to that account. 

GALLOWAYS (LTD.)——The directors’ report states that, after tran:- 
ferring £5,182 to depreciation, the profit for the past vear was £1,606, 
Debenture interest and special non-recurrent loss entailed a net deficiency 
of £6,070, increasing debit at profit and loss to £26,138. 

GATESHEAD & DISTRICT TRAMWAYS CO.—The total revenue for 1911 
was £55,982, and after deducting all expenses chargeabl? to revenue. 
including repairs and maintenance. interest on mortgages, and £2,743 
placed to renewals account, there remains £22.419. making, with £848 
brought forward, а total of £23.267. The directors recommend that 
£4,500 be placed to reserve and £2,035 to sinking fund for redemption of 
mortgages; that the year's dividend on the preference shares and a divi- 
dend on the ordinary shares at rate of 6 per cent. per annum be paid, 
leaving £1.877 to be carried. forward. The capital expenditure during 
the year was £1,345, making the total capital outlay 4334.338. 

W. T. GLOVER & CO. (LTD.)— Th» result of the trading for 1911 is a 
credit balance of £33.453. 4s. 9d., making with £5.521. 7s. 8d. from 1910, 
а total of £38,974. 123. 54. Deducting directors’ remuneration and ex- 
penses during 1911 (£1,062. 123. 11d.), interest on 45 por cont. first mort- 
gage debenture stock (£4.250) and on 5 per cent. second mortgage debon- 
ture stock (£3,800), writing £775 off investments and appropriating £4,000 
for payment to trustees of second mortgage debentur? stock, the balance 
is £22,086. 193. ба. It is proposed to pay the dividend on the 5 por cent. 
cumulative preference shares (£4, 708. 03. 8d.), to transfer to first mortgage 
debenture redemption fund £2,500 and to pay a dividend on the ordinary 
shares at the rate of 5 por cent. (£5,407. 103. 5d.), also а bonus on the 
ordinary shares at the rate of 24 per cent. (£2,703, 15s. 2d.). and to 
transfer £5,000 to reserve, leaving £4,767. 7s. 3d. to be carried forward. 

GREENOCK & PORT GLASGOW TRAMWAYS CO. (LTD.)—The total 
capital expenditure at Dec. 31, 1911, was £197,526. The past. year's 
revenue was £28,949. After deducting all expenses, including interest, 
payments to corporations and the provision of £2,250 for renewals 
account, the surplus ia £135,222, compared with £8,780. Adding £76 
brought forward, the available balance is £13,298, against £9,145. 
The directors recommend carrying to reserve sinking fund for loan 
redemption £1,776, to depreciation and reserve account £1,200, to pay 
the 5 per cent. preference dividend (£3,500) and a dividend at rate 
of 5 per cent. per annum on the ordinary shares (£5,750) and to carry 


forward £1,072. 

ISLE OF WIGHT ELECTRIC LIGHT & POWER CO. (LTD.)—The directors’ 
report states that the connections at the end of 1911 were equivalent to 
21.570 8 c.p. at Ventnor and Bonchurch (against 23,014 in 1910) : 22,283 
at Sandown and Shanklin (against 20,791); 43,005 at Newport and Cowes 
(against 39,837); and 26,129 at Ryde and St. Helens (against 23,386), a 
total of 115,987 8 c.p. lamps. against 107,028 in 1910. Including 
£685. 15s. 7d. brought. forward, the profit was £14,671. 118. 4d. After 
paving interest on debentures and loans (£4,556. 12s. 1d.) and 5 per cent. 
dividend on preference shares (£2,500) the balance was £7,614. 19s. 3d. 
The directors propose that a dividend at the rate of 1 per cent. per annum 
be paid on the ordinary shares, which will absorb £1,000; that £3,500 be 
placed to renewal fund account, and that £1,000 be placed to reserve, 
leaving £2,114, 19s. 3d. to be carried forward. 

LLANDUDNO & COLWYN BAY ELECTRIC RAILWAY (LTD.)—The profit 
for 1911, after providing for operating and administration expanses, 
Interest on loan and debenture stock, amounts to £5,784. 53. The 
amount brought forward was £2,323. 28, 11d., of which £1,413. 10s. 6d. 


has been expended in special track repair and renewal work, and the 
total available balance is £6,698. 17s. 5d., of which £1,000 has been 
placed to depreciation reserve and £2,500 written off balance of 
expenses of loans, leaving £3,198. 17s. 5d., which the directors recom- 
mend should be applied in payment of a dividend at the rate of 2} per 
cent. per annum (less tax), £713. 17s. 5d. being carried forward. A 
considerable portion of tho track in Llandudno and Colwyn Bay has 
been overhauled, and special expenditure (£1,413. 108. 6d.) has been 
charged against the balance brought forward from last year. During 
the year tho line between Rhós-on-Sea and the top of Penrhyn НШ, 
a distance of about 2 miles, has been doubled tracked, and in certain 
places improvements have been effected in the grades and curves. 


MADRAS ELECTRIC TRAMWAYS (1904) (LTD.)— The report states that 
the accounts show a gross profit of £17,065, to which has to be added 
£853 brought forward, making a total of £17,919. After debiting interest 
and London oflice expenses, making provision for debenture stock 
sinking fund, and transferring £7,000 to depreciation and renewal fund, 
the balance is £5,699. The directors propose a dividend of 2 per cent. 
per annum on the ordinary shares, carrving forward £1,104. The traffic 
receipts show an increase of 8:49 per cent. upon 1910. The undertaking 
has been maintained out of revenue, and special improvements and 
renewals have been debited to depreciation and renewal fund. The 
two extensions referred to in previous reports are being constructed and 
will be opened for traffic in the autumn. These extensions are being 
financed by temporary loans, but it те proposed, as soon as the lines have 
been opened, to make a further issue. of debenture stock and shares to 
repay the loans and to provide furzh er working capital. | 

MELTON MOWBRAY ELECTRIC LIGHT CO. (LTD.)—At the meeting on 
Wednesday the directors’ report/stated that the 8 c.p. lamps connected 
increased from 19,889 to 21,065, an increase of 6 per cent. "The total 
number of consumers is now 600. The revenue for 1911, after adding 
£59. 17s. 5d. brought forward, amounted to £2,342. ds. 7d., and after 
providing for £1,000 debenture interest, the balance was £1,342. 43. 74. 
The directors recommended that a dividend be declared at the rate of 
21 per cent. per annum, which absorbed £500, and that £600 be placed 
to reserve for renewal of plant. The balance (£242. 4s, 7d.) was carried 
forward. The report and accounts were adopted. 

METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)—The directors’ report 
for the year 1911 states that the capital expenditure, which at the end 
of 1910 amounted to £1,936,530. 6s. 4d., has now reached a total of 
£1,989.831. 17s. 3d.. an increase during the year of £53,301. 10s. 114. The 
gross revenue for the year amounted to £182.62]. 19s, 2d., compared with 
£172,736, 128. 6d., an increase of £9,885. 6s. 84. The working ex penses 
amounted to 838.004. 185. 7d.. compared with £78,282. lls. 14.. an 
increase of £9,722. 7s. ва. The balance at credit of revenue account, 
before providing for depreciation, is £04,617. 0s. 7а. The directors have 
set aside £17.000 as an addition to depreciation and reserve fund. which 
now amounts to £277.355. 5s. 5d., carrying to credit of net revenue account 
£71.617.03. 74. This sum, with the balance brought forward, interest and 
dividends on investments, &c., makes а total of £88,412. 14s. 84. After 
deducting interest on debenture stocks and loans, dividend on preference 
shares and other charges, there remains £42,356. 19s. Id. Ап interim 
dividend of 2s, per share (being at rate of 4 per cent. per annum) on the 
ordinary share capital, amounting to £20,000, was paid on Aug. 10, and 
the directors recommend that a further dividend of 2s. per share (being at 
rate of 4 per cent. per annum) on such shares be now paid, making a total 
distribution for the year of 4s. per share, or 4 per cent. This will absorb 
£20.000 and ]»ave £2,356. 193. Id. to bo earricd forward. In order to 
make provision for capital requirements the directors. under the powers 
conferred upon them by the articles of association and in accordance with 
the terms of the trust deed of the 31 per cent. mortgage debenture stock, 
have created a further £190,000 of like stock of which £43.074 was sub- 
seribed for and allotted in the course of the year. The bill to legalise an 
agreement with the District Council of Acton for the purpose of acquiring 
their provisional order received the Royal Assent on June 30, апа the 
company is now in possession of the undertaking. The company have 
acquired a controlling interest in the Brentford Eleetric Supply Со, and 
have entered into an agreement for supplying that company т bulk. An 
agreement has also been concluded with the Uxbridge & District Electric 
Supply Co. for a bulk supply in the district of Greenford. Owing to the 
unsettled state of the transport and coal trades, additions have been made 
to the Jarg> reserves of coal which are always stored at Willesden. These 
reserves will, it is hoped, enable the company to maintain its supply for 
fully 10 weeks from the commencement of the coal strike. During the 
year new connections, representing the equivalent of 66,553 N-c. p. (30 watt) 
lamps. equal to 1,997 kw., were added to the company’s system, making a 
total connection at the end of the year of 957.037 lamps. The directors 
regret to state that Mr. Frank Bailey has resigned his seat on the board. 
` NEWCASTLE UPON-TYNE ELECTRIC SUPPLY CO. (LTD.)—The connec- 
tions to the company's system at the end of 1911 amounted to 151,627 H.P., 
which, compared with the previous year's figure of 139,776 н.г.. show an 
increase of 11,851 н.р, . The profit for the year is £114,838. 8s. 54., 
making, with balance from 1910 (£2,050. 4s, 2d.), £116,888. 12s. 7d., 
against which has been charged interest on debentures, loans, &с. 
(£31,967. 193. 9d.), leaving an available balance of £84,920. 12s. 10d., 
which the directors recommend should be appropriated in payment of 
dividend of 5 per cent. for the vear on the preference shares (£34,375) and 
of a dividend of 4} per cent. for the year on the ordinary shares 
(£30,937. 10s.), and that £15,000 be transferred to depreciation account, 
£4,608. 2s. 104. being carried forward. The expenditure on capital 
account for the year amounted to £76.949. 115. 5d., which has been 
mainly incurred in completing the new power station at Duriston,'and in 
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developing the distribution system, more particularly in thecolliery dis- 
triets served by the company. ‘The development of waste heat generating 
stations continues : that of the Bankfoot Power Со. at Bankfoot is being 
doubled in capacity, and the same company are also erecting a waste heat 
generating station at Bowden Close, near Crook. Agreements for operat- 
ing these stations, and for taking a supply of the surplus current there- 
from, have been entered into by the company. 

NORTH METROPOLITAN ELECTRICAL POWER DISTRIBUTION CO. 
(LTD.)—At the meeting last week it was reported that the revenue 
for 1911 amounted to £15,326. 63. 9d, which was an increase of 
£1,216. 12s. 10d. on the 1910 figures. After deducting all expenses 
chargeable to revenue, including debenture interest, there was a 
surplus of £4,383. 4s. 9d., making with £331, 1s. 9d. brought forward 
а total of £4,714. 6s. 6d., which the directors recommend should be 
appropriated in paying a dividend at the rate of 5 percent. per annum 
(£2,590), in placing £2,00) to credit of depreciation account 
£214. 6s. 6d. being carried forward. The expenditure upon capital 
account during the year amounted to £1,877. 143, 7d., of which 
£1,525. 19s. 7d. was in respect of extensions of mains aud installations 
upon consumers’ premises. On the Barnet electric supply the revenue 
for the year amounted to £5,637. 83. 114., compared with £5,490. Os. 5d. 
The installations connected to the mains were approximately equivalent 
to 20,250 30-watt lamps. A public lighting agreement for eight yearrs 
from July 1, 1911, has been entered into with the local authority. On 
the Enfield electric supply the year’a revenue was £3,055. 93. 6d., 
compared with £3,079. 163. 21. The installations connected were 
approximately equivalent to 16,700 39-watt lamps. The revenue of 
Hertford electric supply amounted to £3,786. 155. 81., compared with 
£3,407. 23. 114., and the installations connected were approximately 
equivalent to 18,709 30-watt lamps. The St. Albans electric supply, 
revenue was £3,148. 103. 6d., against £2,481. 15s. 3d., and the instal- 
lations connected to the mains were equivalent to 22,650 30-watt 
lamps. The additional connections made during the year to the maius 
in the four districts represented the equivalent of 7,731 30-watt lamps, 
making a total connection at the end of the year of approximately 
78,300 lamps. The number of units sold during the year was 1,159,323, 
an increase of approximately 13 per cent. over 1910. 

NORTHALLERTON ELECTRIC LIGHT & POWER CO. (LTD.)— At the moet- 
ing last week Ald. J. Hutton, who presided. said that the past year had 
been fairly satisfactory. ‘The balance of £317. 193. would be carried to 
reserve for depreciation. They had ordered an engine which they had 
every reason to believe would mean great economy in the generation of 
current. They had made an agreement with the Council for the public 
lighting of the town for five years. The number of consumers was 
steadily increasing. 

OXFORD ELECTRIC CO. (LTD.)—At the meeting last week the ehair- 
man (Sir Hy. C. Mance) said that their report was а very satisfactory 
one. Including amount brought forward, the profit was £15.481.. They 
were paying a dividend of 71 per cent. (whereof 3 per cent. was paid in 
September last) on the ordinary shares; which would take £7,250, and 
5 per сем. on the preference shares. They proposed to add £2.173 to 
reserve and renewal of plant account and £1,144 would be carried forward. 
They had had а very satisfactory income from the sale of current for 
heating, cooking and. power purposes, but they had suffered very much 
from the highly efficient}lam ps ; he hoped, however, that they had touched 
the bottom. and that in future the revenue would increase proportionately 
with the increase in the number of lamps added to the system. After 
careful consideration the directors had. decided to purchase a Diesel 
engine, which they thought would make the company to some extent 
independent of coal. He had no doubt that with their stock of coal they 
could get along for between two and three months, and he hoped by that 
time, if nothing went wrong, that they would have got their new engine 
into position ; the fuel for it had already commenced to arrive. With 
the new plant put in they would be enabled to carry on for another 
month or two. The power additions during the year had amounted to 
about 100 н.р. There were 190 new installations, of which 135 were 
in private houses, 52 in shops, three in theatres, and two in churches. 


RANSOMES, SIMS & JEFFERIES (LTD.)—The directors’ report for the 
past year staces that, after providing for depreciation, interest charges 
and the preference dividend, the available balance 13 £59,971. The 
directors recommend a dividend of 8 per cent. on tne ordinary shares, 
leaving £17,871 to be carried forward after transferring £15,755 toreserve. 


SOUTH LONDON ELECTRIC SUPPLY CORPN. (LTD.)—Tho directors’ 
report for the year ended Des. 51, 1911, states that the gross receipts 
were £44,515. Os. 114. and the expanditure was £19,272. 23. 54, 
leaving a profit balance of £25,242. 18+. 6:1. ; with the amount brought 
forward (£1,092. 0s. 14.) the total amount available is £26,211. 183. 74. 
After providing for depreciation on plant and machinery (£6,000), 
debenture and other interest accrued, &c., amounting to 
£12,536. 13s. 8d., there remains £13,908. 4s. 114. Out of this the 
board recommend payment of a dividend at the rate of 5 per cent. per 
annum on the ordinary shares, amounting to £15,002, carrying for- 
ward а balance of £908. 4s. 114. At the end of 1911 there were con- 
nected to the compauy's mains the equivalent ot 250,721 (35 watt) 
lamps. The ratio of total costs to revenue has been maintained at 43 
percent, At the last quinquennial revision the rateable value was, 
after prolonged negotiations, raised so as to involve an increase of 
£600 per annum in the rates. 

VICKERS (LTD.)—The net profits of the past year's working were 
£639,600. The directors propose to write £100,023) off goodwill and 
patents, thereby extinguishing that item. The amount carried for. 
ward, after providing for maintenance of dividend at 10 per cent., is 
£205,000. 


NEW COMPANIES, ^  Á— 


BRITISH ARC WELDING CO. (MERSEY) (LTD.) (120,724.) —Reg. March 
8, capital £20,000 in £1 shares, to take over and work а process for 
electrical welding under a grant or licence given by the British Arc 
Welding Co. to H. & C. Grayson under an agreement ‘dated Feb. 16, 
1912. Private company. 

BROMPTON & KENSINGTON АССЕЗЗОВЛЕЗ CO. (LTD.) (120,670.)— 
Reg. March 6, capital £10,009 in £1 shares, to carry on the business of 
electricians, mechanical aud electrical engineers aud contractors, 
manufacturers of and dealers in electric supplies and accessories, &c., 
аза to adopt an agreement with the Brompton & Kensington Elec. 
tricity Supply Со. Private company. 

CHARLES E. ETTI & CO. (LTD.) (120,706.) —Reg. March 7, capital 
£1,600 in £1 shares '309 preference), ‘о carry on the business of civil, 
consulting, constructional, contracting and mining engineers, manu. 
facturers of tools, &c. Private company. First directors are A. T. 
Barberini, Н. S. Evans, B. W. Thornton and J. Line. Reg. office: 
Finsbury Pavement House, Е.С. 


COLLINGS.BISHOP (LTD.) (120,674.)—Reg. March 6, capital £5,000 
in £1 shares (2,500 preference), to carry on the business of electrician s, 
contractors, engineers, manufacturers of electrical apparatus, &c., 
and to adopt an agreement with Н. C. Bishop. Private company. 
First directors are H. C. Bishop, P. II. P. Wells and J. A. Hart. Reg. 
ottice: 19, High-street, Cardiff. 

A. T. SPEEDOMETER CO. (LTD.) (120,406.)—Rev. Feb. 22, capital 
£1,200 in £1 shares, to carry on the business of electrical and 
mechanical engineers, manufacturers of and dealers in mechanical 
apparatus, to acquire the business carried on as tlie À. T. Speedometer 
Co. Private company. First directors are: V. Korting, G. Rensch 
and P. Rufer. H. Keffel апа M. Brooke are the managers. Reg. 
otlice: 140, Long Acre, W.C, . 


CITY NOTES. 


cea 


MEMORANDA (March 14).—Bank rate 3} per cent. (sinc? Feb, 8, 1912), 
Price of silver, 26114. per oz. Consols 77; —783 for money ; 78—78] for 
account, Coneols Pay Day, April 5; Stock and Shares Continuation 
Days, March 26 and April 10; Ticket Daya, March 27 and April 11; 
Pay Days, March 28 and April 12; Mining Shares Carry Over Days, 
March 25 and April 9. 

Prices or METALS (London).—Copper, 65»; three months, 654. 
Lead, English, 16;,—16%3 Foreign, 154 —16. брейет, cash, 261; 
Tin, English, 196—197; Foreign, sikh: 1891; three months, 186}. Iron, 
Cleveland, cash, 50/7; three months, 51/45. 


BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. (LTD.)—The com- 
pany's trattic receipts for February were £6,700 (decrease £10,975). 
Aggregate from Jan. 1, £23,734 (decrease £13,101). 


BRITISH INSULATED & HELSBY CABLES (LTD.)—The directors have 
declared a dividend of 6s. per share, making 10 per cent. for the усаг, 
£51.000 being placed to reserve and depreciation, and £63,600 carried 
forward. 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The number of 
units delivered to consumers during the four weeks ended Jan. 26, 1917, 
маз 602.244, compared with 537,547 units in the corresponding four 
weeks of LOVE. 

CANADIAN GENERAL ELECTRIC CO. (LTD.)—A dividend of 1} per 
cent. on the common stock for the three months to March 31 (being at 
rate of 7 per cent. per annum) has been declared, payable on Avril 1. 

ELECTRIC SUPPLY CO. OF VICTORIA (LTD.) —This company’s lighting 
and tramway receipts for three months ended Doc. 31 were £21,887. 

HADFIELD'S STEEL FOUNDRY CO. (LTD.)—The directors recommend 
that, in addition to the interim dividend of 1s. per share (paid in 
August), a further dividend be paid on the ordinary shares of 2з. per 
share, together with a bonus of 6d. per share, both tax free, carrying 
forward £46,758. 

MANILA ELECTRIC RAILROAD & LIGHTING СО. А quarterly dividend 
of 14 per cent. for the quarter ending 31st inst. has been declared. 

MIRRLEES WATSON CO. (LTD.)—With balanco brought forward 
(£1,995) the amount available for dividend is £50,135. The directors 
recommend that £17,656 be applied in payment of a dividend of 10 per 
cent. and a bonus of 5 per cent. (less tax), and that £39,00) be trans- 
ferred to general reserve, leaving £2,478 to be carried forward. 

REES ROTURBO MFG. CO. (LTD.)—The accounts for the 14 months 
to Dec. 31, after deducting credit balance of £3,356 brought forward, 
show a debit balance of £1,544. 

STOCK EXCHANGE NOTICES.—The Stock Exchinge Committee have 
granted quotations to a further issue of £120,000 5 per cent. first mert- 
gage convertible bonds of the Cuban Telephone Co., and a further issue of 
£25,000 44 per cent, tirst mortgage prior lien gold bonds of the M ontreal 
Water & Power Co. ` 

VERA CRUZ ELECTRIC LIGHT, POWER & TRACTION CO. (LTD.)—À 
dividend of 2 per cent. in respect of the year 1911 has been declared. 

YORKSHIRE (WOOLLEN DISTRICT) ELECTRIC TRAMWAYS (LTD.)— 
During the week an issue was made of £50,000 4} per cent. debentures. 
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The Rating of Electrical Undertakings. 

AT the annual meetings of the Metropolitan Electric 
Supply Co. and the South London Electric Supply Corpn., 
reported elsewhere in our present issue, the Chairmen 
drew attention to the burden thrown upon electricity supply 
undertakings by local rates. This is more particularly the 
case with the undertaking of the Metropolitan Electric 
Supply Co. Аз is well known, the basis on which such 
concerns are rated is not as definite as could be wished, and 
the result is that the local authority looks upon private 
enterprise of this kind as an excellent source of revenue. 
The Metropolitan Company is in the unfortunate position 
of supplving districts controlled by no fewer than seven 
rating authorities, and each of these acting independently 
scrambles to get as large a proportion of the spoils as pos- 
Sible. If the whole matter were dealt with by a single 
tribunal the matter would be comparatively simple: but, 
unfortunately, each demand, if it is to be contested, must 
be contested separately, and the result of this is that the 
law costs mount up enormously. If no opposition is made 
to the rates that are demanded the local authorities feel 
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that they can apply for a little more next year. Оп the 
other hand, if each demand is resisted, the law costs 
probably run away with all the money that is saved by 


reduction in the assessment. 
nd 


IN the case of the Metropolitan Company the rates were 
£11,273 in 1910, and rose to £13,507 in 1911. What this 
means to the ordinarv shareholder was well stated bv the 
Chairman when he remarked that for every £8 received by 
the shareholder in dividends the rating authorities receive 
£3. 10%. This certainly is not encouraging to private enter- 


prise. The case of the South London Electric Supply 


i Corpn. does not seem to be so unfortunate ; probably because 


thev have fewer rating authorities with which to deal. 
Another interesting point in the Chairman's speech at the 
meeting of this Company is the fact that the present single- 
phase system is now to be supplemented by a two-phase 
system. We do not doubt that the single-phase system has 


been a severe handicap to the Company in obtaining 


a large power load, and this change in policy will certainly 
assist it in obtaining contracts which would otherwise be 


out of the question. 


Halfpenny Fares. 
AGITATIONS for the introduction of halfpenny fares on 


tramway systems are in many cases very “ hardy peren- 
nials," and in most towns arise periodically. In our last 
issue we mentioned that the Bradford Tramways Committee 
had adopted the report of Mr. C. J. SPENCER and decided 
against the introduction of halfpenny fares. Мг. SPENCER, 


! * . 
in his report, which also covered workmen’s tickets, passes, 
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transfer tickets, children's fares, &c., reproduced verbatim 
his previous reports on some of these subjects, and to а 
considerable extent. these earlier reports were a sufficient 
statement of the case against such concessions. It is inte- 
resting to 
Mr. SPENCER in regard to his experience at Glasgow 
with halfpenny fares. In that city the recent increase 
from half-a-mil e to one mile in the available distance for a 


halfpenny fare has resulted in an increase of from 50 to 60 


millions per annum in the number of passengers carried, 
the gross revenue, however, showing little change. Other 
effects are that the peak loads in the morning, at mid-day 
and in the evening have risen very much, and that it 
has been necessary to increase both the staff and the 
number of cars ; indeed, it has been found impossible, even 
with every available car, to meet the additional traffic satis- 


factorily. We notice from the daily Press that the three. 


notice that Mr. J. DALRYMPLE has written to. 
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months’ experiment at Glasgow terminated on the 9th 
inst, but is being continued until the Corporation have 
come to a decision. The revenue during the period in 
question shows an increase of onlv £423, or less than 0-2 
per cent., compared with that of the corresponding period 
а yearago. It will be interesting to learn what the additional 
expenditure has been. 


ЕРЕЕН 
іх commenting on the peak loads mentioned by Mr. 
DALRYMPLE, Mr. SPENCER suggests that tramway fares 
and the traffic problem are on а par with tariffs in electricity 
supplv, and he proposes that the future policv as regards 
fares should be modelled on the lines of electricity supply. 
In this connection the long-distance cheap fare, rather than 
the short-distance cheap fare. would undoubtedly do much 
to level up the tramway revenue curve ; but we fear that 
just as the difference between the cost of long-hour supply 
and short-hour supply is difficult to explain to a non- 
technical person, equally so would it prove difficult to 
demonstrate why, if a ld. stage covering 2 miles is profitable, 
а jd. fare should not be equally profitable where a passenger 
is carried for I mile. The analogy between the case of elec- 
tricity supply and electric tramways, however, may be 
useful in proving the uncommercial nature of the policy of 
issuing cheap workmen's fares at times of peak load. 
— 
The National Physical Laboratory. 

THOSE who visited the National Physical Laboratory last 
week were pleased to see that Dr. R. T. GLAZEBROOK, 
although still far from strong after his illne s, was able to be 
present on this occasion. The customary inspection of the 
Laboratorv, which is associated with the annual meeting 
of the General Board, showed what rapid developments are 
taking place. Thus the past year has witnessed the com- 
pletion of the new metallurgical laboratorv, the opening of 
the new experimental tank, the inauguration of a new 
division of the engineering department to deal with mechani- 
cal tests of road materials, and the commencement of the 
erection of new buildings for optics and administration. А 
short account is given elsewhere in this issue of the work 
which has been carried on during the past vear and of the 
proposals for the present year ; and attention may be called 
to the increasingly important role of the Laboratory in 
assisting the manufacturers of this country, both by 

| 
| 


research and by the testing of materials. 


AS typical of the former we may refer to Мг. Rayner’s 
work on insulating materials and to the investigation which 
13 at present in hand for determining the strength of steel | 
at high temperatures. We had an opportunity last week | 
of inspecting some of the records that have been obtained 
in this latter investigation. Probably the most interesting | 
point so far ascertained is that, with the pure sheet steel | 
tested, a remarkable increase of strength occurs at about : 
890°C., corresponding with the change from the В to the y 
condition in the поп. At this point the tensile strength of 
the steel actually increases to more than double that at a | 
temperature a little below this critical point. We were also | 
much interested in the demonstration by Drs. HARKER and 
КАҮЕ of the current obtained from two carbon electrodes 


when at different temperatures within a carbon-tabe 
resistance furnace. By suitable arrangements an alter- 
nating current of low frequency or a continuous current can 
thereby be obtained, so that the further investigation of 
this phenomenon should prove very interesting. In the 
electrotechnics department the time of the staff has been 
fairly equally divided between routine testing and investi- 
gation, the work done during the year including the estab- 
lishment of electric sub-standards of light units, the 
visibility of distant lights, the effect of railway journeys on 
supply meters and tests on insulating materials and dry 
cells. 


—— 
The Progress of the Diesel Engine. 

Dvurinc the past few days it has gradually been borne in 
upon manufacturers in this country that, as regards fuel, 
they are usually among the luckiest of men, for in normal 
times an ample supply of cheap coal is available, often at 
their very doors. For the moment this is not so, and the 
claims of oil are being urged. It is for this reason that the 
Paper read on Friday last by Dr. Ruporr DierseL before the 
Institution of Mechanical Engineers upon the development 
of the engine which bears his name is most opportune. 
The evolution of the Diesel engine has, indeed, been directly 
caused by the demands for an efficient prime mover in 
countries possessing only an inadequate and expensive 
supply of fuel such as ours is to-day. The present engine 
is the result of much experiment, until in any of its numerous 
tvpes it now seems quite capable of performing the work 
for which it is designed. | 


— ts 

THE wide application for a prime mover of this kind in 
non-coal-bearing countries is well brought out by the author 
when he deals with the great variety of fuels that can be 
emploved in the Diesel engine. Not only can the usual 
mineral oils be so utilised, but also, as has been actually 
shown in practice, the by-products of coal distillation and 
coke plants, such as tar and creosote oils, as well as fat oils 
from vegetable or animal sources, such as earth nut oil. 
castor oil and fish oils. With such a wide range of fuels it 
would seem likely that there are few places in the world 
where the Diesel engine could not be economically emploved. 
The only places, indeed, where any doubt exists as to its 
utility are those where an abundant, cheap supply of coal 
is available. Great Britain has been such a country; but 
as our supplies are now cut off, it may be that Dr. DIESEL 
will be lent a more than usually willing ear when he speaks 
of the importance of the Diesel engine for Great Britain. 
He points out that the steam engine is a wasteful machine 
in which to use the energy in coal. Again, our stock of coal 
is not inexhaustible; and, in his opinion, one of the best 
ways of making what we have last as long as possible is to 
distil the tar oils from it and use them in a Diesel engine. 
For our colonies, again, the Diesel engine seems to be spe- 


= чы PEN han 
cially marked out. It is light, its fuel is easily transportable, 


and in many cases it can be worked from the colony’s own 
resources. Lastly, the application of the Diesel engine 
to the shipping industry is a point whose importance 
should not be forgotten, especially when the greater ease 
with which oil fuel is carried and the smaller space it occu- 
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pies, compared. with coal, are considered. Somewhat natur- 
ally, no doubt, Dr. DrEsEL speaks optimistically of the 
future of his engine; but, this apart, it seems to us that his 
claims from the point of view of greater economy in the 
employment of fuel are well worthy of every power user's 


consideration. 
e—a ES tate ee ee 


University of London.—During the past few days Lord 
Haldane, chairman of the Royal Commission on University 
Education, has received two munificent gifts towards the 
acquisition of the vacant site near the British Museum, on 
which it is proposed to erect University buildings. Of these 
gifts one for £100,000 18 from a friend of the London Univer- 
sity, who desires to remain anonymous for the present, while 
the other is from the Drapers’ Company, who offer to erect а 
Senate House and Administrative Offices at a cost of £60,000, 
provided a suitable site is acquired and the other buildings 
proposed are erected within a reasonable time. 

London Electric Supply Amalgamation Rumours.— We are 
informed that the statements as to a projected amalgamation 
of the City of London Electric Lighting and the County of 
London Electric Supply Companies and the Westminster 
Electric Supply Corporation, which have been given currency 
in some of the daily papers this week. are devoid of foundation. 
‘There is no doubt the whole thing is due to some ingenious 
reporter who mistook the recent conference which representa- 
tives of the City of London, the Westminster and the St. 
James’ (not the County of London) Companies recently had 
with the Board-of Trade, at the invitation of the Board, in 
regard to the coal strike, for an indication of an impending 
amalgamation. 

“Low Rates and the Development of the Central Station 
‘Service.’’—In an article with this title on p. 919 of our last issue, 
Mr. Burnand suggests a two-rate system of charging in which a 
“small low-voltage current of fairly high frequency, superim- 
posed on the main supply," would be emploved to effect the 
change-over from one tariff to the other. We understand 
that such an arrangement was patented by Messrs. Handcock 
& Dykes in 1910 (patent No. 3,294/1910), and has heen deve- 
loped in subsequent patents in which Mr. W. Duddell is asso- 
ciated with the original patentees. Moreover, it is particularly 
interesting to learn that the details of such a system have now 
been worked out, and that the system will be in practical opera- 
tion on an electric supply undertaking within the next few 
weeks. 

New Telephone Exchanges for London.—<According to 
" The Times," it is expected that the new telephone exchange 
at Notting Hill-gate will be available for use in a few months' 
time. The “ Park " Exchange, as it is to be called, is the first 
of the three exchanges which are being built in the Metropolitan 
area to relieve the present pressure and to meet further require- 
ments. While the “ Park " Exchange will divert much of the 
present work at the “ Western" and “ Mayfair " Exchanges, 
the “ Museum” Exchange, which is now being built in Totten- 
ham Court-road, and which will be opened next vear, will 
lighten the work at the " Gerrard," " Mayfair " and " Central " 
Exchanges. The third exchange, which is also expected to be 
ready by next year, will be in Clerkenwell. and will relieve 

City,” * London Wall” and“ Central.” The last mentioned 
Already'accommodates 14,000 lines, and is the largest in the 
Metropolitan area. At each of the new exchanges 10,000 lines 
will be provided. р 


Cable Interruptions and Repairs. 


Date of [nterruption. L i 

Latakia—Palura ................. May 26, 1910 ЕЕ 
Віввао— Bolama ................. ... Jan. 29, 1912 . — 
"Cadiz—Tangier ........... Lee pid ous Feb. 27,1912 . — 
Alhucemas — Penon dela Gomora Feb. 28, 1912 . — 
Ceuta—Estepone _.................. Feb. 28,1912 . — 
"Melilla —Chafarinas - ..... Feb. 28, 1912 .. — 
 Cadiz—Teneriffe............. LLL... Feb. 29, 1912 —- 
Jeddah—Suakim .... ш. wee Маг. 4,1912 .. 


Sitia~ Rhodes . Ote eere 


Cape St. James—Doson............ Mar. 20, 1912 


Mar. 5, 1912 
Маг. 14, 1912 


eee 


Order of Merit.—The King has been pleased to confer the 
Order of Merit on Sir J. J. Thomson, F.R.S. This appointment 
brings the number of scientists in the Order up to four, the 
others being Lord Rayleigh, Dr. A. R. Wallace and Sir Wm. 
Crookes. Sir Joseph Thomson’s claims to this distinction are 
well known to readers of THE ELECTRICIAN. 

Operation of Detectors in Wireless Telegraph Service.— 
A recent issue of the ‘Electrical World” contains an article 
on this subject by Messrs. L. H. Harris and J. L. Hogan, jun. 
The authors discuss the sensitiveness of wireless telegraph 
contact detectors as a function of the contact pressure, and 
describe investigations on loose contact and “ current operated ” 
detectors. For the former a polished steel sewing needle was 
used in contact with a pencil of gas carbon, and a maximum 
sensiti veness was shown at minimum pressure, the sensitive- 
ness growing rapidly to a moderate value with a slight increase 
in pressure, and failing altogether at a comparatively light 
pressure. For the crystal detectors silicon-brass, tellurium- 
aluminium and zincite-chalcopyrite were employed, and in 
each case the maximum sensitiveness was shown at about 
100 grammes pressure, with low sensitiveness at low pressures. 
There is thus a fundamental difference m the method of opera- 
tion of these two types of detectors. 


Resuscitation from Electric Shock.— The first meeting of 
the Commission on Resuscitation from Electric Shock was held 
in the board room of the National Electric Light Association, 
New York. on February 2214. This Commission was organised 
on the initiative of the National Electric Light Association, and 
has for its object the study of electric shock and the preparation 
of a set of rules for first aid in case of electrical accident. The 
Commission is composed of members of the American Medical 
Association, National Electric Light Association and American 
Institute of Electrical Engineers. At the meeting in New York 
the medical members of the Commission unanimously advocated 
the Sehaefer, or prone. method as the best means т the hands 
of laymen for maintaining respiration in victims of electric 
shock, and the Commission formally voted to recommend this 
method. A chart is now being prepared which will give details 
of first aid in cases of electrical accidents and will describe fully 
the method of applying artificial respiration. This chart will be 
issued under the auspices of the National Electric Light 
Association. 

Effect of Currents on Insulators.— From the results of 
some experiments carried out by Messrs. Laporte, de la Gorge 
and Girault, and described in * The Times Engineering Supple- 
ment " on the behaviour of the insulating media used for cables, 
with direct and alternating currents, and with alternate cur- 
rents of low and high frequencies, it appears that, although 
alternating currents break down, the insulation much moie 
readily than direct currents, the ratio between the voltage in 
each case necessary to cause a breakdown varies with the mate- 
rial used, In the case of dry paper, for example, this ratio is 
]: L8: with caoutchouc it is 1: 2:6; well-insulated cellulose 
gives the ratio 1 : 3-2, and air gives the ratio 1: 1-1. In certain 
cases glass gives the ratio 1 : 6:3, so that with glass insulation 
direct current. would require less than one-sixth of the insu- 
lating medium that would be necessarv in the case of alternate 

Current. Аз regards the influence of the number of alterna- 
tons per second on the breaking down voltage of various 
dielectries, the following figures show the ratio of those volt- 
ages for currents whose frequencies are respectively 25 and 
500 :— (Glass, 1-45; presspahn, 1-42; ebonite, 1-23 ; mica, 1-18; 
oil, 0-92 ; and air, 0:95. The figures show that higher numbers 
of alternations increase the stress on the dielectric, except in 
the case of oils and gases. 


Electric Traction in Austria .—Our Austrian contem- 
poraries announce that a standard gauge railwav from Vienna 
| to Pressburg is now being built. Its length will be about 43 
| miles.: This line will be the third in Europe to be operated 
partly by direct current and partly by single-phase current. 
The other two lines are the Vienna-Baden Railway, which was 
completed in 1908, and the suburban system of the Lyons 
Tramways, which was built about the same time. On the 
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Vienna-Pressburg railway the more populated sections, namely, 
between Vienna and Schwechat, a distance of 77 miles, and 
between Ligetfalu and Pressburg. a distance of 3:1 miles, will 
be served by 550 volt to 600 volt direct current, but single- 
phase current at a line pressure of 15.000 and a frequency of 15 
will be used between Schwechat and Ligetfalu. Unlike the 
other systems named, different equipment will be used on each 
division. The city service will be handled by ordinary direct- 
current equipments, while the inter-urban passenger and goods 
service will be operated bv alternatimg-current locomotives. 
Upon reaching the сиу limits the alternating-current will be 
exchanged for direct-current locomotives. The highest oper- 
ating speed will be 37:2 miles per hour on the alternating- 
current section and 19:2 miles per hour over the more populated 
sections. 


“ Determination of the Coefficient of Inter-diffusion of 
Gases and the Velocity of Ions under an Electric Force.’’— 
Ín a Paper on this subject recently read Бу Prof. J. S. 
Townsend, F.R.S., before the Koval Society, а method is des- 
cribed by which an expression for the rate of inter-diffusion of 
gases may be easily found, either on the ordinary supposition 
that the effect of a collision makes all subsequent directions of 
motion of molecules equally probable. or without specifying т 
апу way the effect of a collision. Similar expressions are found 
for the velocity of tons under electric forces. [n all cases the 
rate of diffusion of the ions is of the form K=4LV, and the 


Xe L 
velocity under the electric force «= — . =. 


т V 
ral, represent the mean free path, but it has the same meaning in 
both expressions, so that when the ion is moving under the 
action of a force and also by the process of diffusion its velocity 
is given by the equation 


L does not, in gene- 
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The last is the well-known form to which Maxwell's equation 
reduces when external electric forces are acting. The general 
equations for the motion of ions may thus be easily found from 
the rate of diffusion and the velocity under an electric force 
when these quantities are correctly determined. 


Thermo-Electric Diazram.—Some time ago a Paper entitled 
*" Thermo-electric Diagram from —200 C. to 100°C., deduced 
from the Observations of Professors Dewar and Fleming " was 
read by Mr. J. D. Hamilton Dickson, M.A., before the Royal 
Society of Edinburgh. This Paper has now been published in 
the " Transactions " of the Society (Vol. XLVII., Part IV.). 
In July, 1895, Profs. Dewar and Fleming published in the 
“ Philosophical Magazine " the results of an extensive series of 
observations connecting temperature and the thermo-electric 
force of some 20 metals compared with lead. In a Friday 
evening discourse at the Royal Institution in 1896, Prof. 
Fleming indicated that the lines of thermo-electric power did 
not appear as straight lines although they were approximately 
so. In the same year the author of the present Paper made a 
series of observations to connect electromotive force and tem- 
perature for platinum. The results were plotted, taking E. M.F. 
as ordinates and platinum temperatures as abscissa. After much 
trouble it was found that the resulting curve was a parabola, but 
that its axis departed slightly from parallelism with the axis of 
E.M.F. On Tait’s hypothesis, that the “© specific heat of elec- 
tricity " is proportional to the absolute temperature, the curves 
of E.M.F. referred to temperature are parabolas with their axes 
vertical, and the lines representing the thermo-electric power 
are straight lines. Ву direct measurement from the observa- 
tional eurve obtained for platinum, data were found for the 
construction of the Tait-line ; and the coincidence of the points 
of observation with Низ line justified further calculations on the 
theory of the parabola with a slanting axis. Similar examina- 
tions of copper, gold, cadmium and zinc gave fairly satisfactory 


results. On the suggestion of Lord Kelvin the results were: 
referred to the Centigrade scale instead of platinum-tempera- 
tures. The work was not resumed until 1908 and has now been 
completed. The results for platinum, German silver, copper, 
zinc, cadmium, nickel, magnesium, gold, aluminium, antimony, 
palladium and silver are given in the Paper. 

Factors in Long Distance Transmission Work.—In a report 
on this subject presented at the recent Congresso Internazionale 
delle Applicazioni. Elettriche at Turin it was stated that: 
(a) The selection of the transmission voltage is primarily 
governed by the difference between the saving in cost of lines 
and of transmission losses due to higher voltages and the corres- 
ponding extra cost of apparatus at the generating and sub- 
stations. This cost will increase with the number, and decrease 
with the size, of the sub-stations, so that, where the primary 
transmission lines are to be tapped for distribution at many 
points, extra high-tension voltages may become economically 
impracticable ; (b) extra high-tension systems are at least as 
rehable as lower voltage systems, and, т respect to protection 
against transient surges and lightning, possess points of material 
superiority ; (c) the use of extra high-tenston insulation for 
lines and apparatus on lower working voltage systems will raise 
their factor of safety, and is, therefore, advisable in important 
installations. И was also mentioned that in large long-distance 
power-receiving sub-stations or local steam plants the cost of 
stations and sub-stations is not materially affected by the 
distribution voltage. The selection of the distribution voltage 
is governed by the following considerations : (a) The relative 
cost of cables. This depends on the average length of the 
feeders on the main system (and the limit of line regulation this 
service allows), and also upon the possible use of step-up trans- 
formers for the long feeders. (b) The relative power and energy 
transmission losses. The saving in energy losses is of value 
only in the case of steam plants, and will depend upon the load 
factor of the system. (c) High-speed large-power generators 
require low-voltage windings for high dielectric and mechanical 
factors of safety. The use of high reactance auto-transformers 
or external reactances will improve the reliability of the system. 
(d) The greater reliability of lower voltage systems is more 
valuable to important lighting and power systems because of 
the greater commercial losses they would sustain in case of even 
momentary interruptions of service. 


The Coal Strike.—Errect on Rattways.—The Metropoli- 
tan Railway announce that the ordinary service of trains be- 
tween Baker-street, Willesden Green, Harrow and Uxbridge 
will be cancelled and a special service substituted. The evening 
services will, in some instances, be terminated earlier than at 
present. | 

The Central London Railway announces that until further 
notice the first trains will leave the Bank Station for Shepherd's 
Bush and Shepherd's Bush for the Bank at seven o'clock in the 
morning. Several stations will be closed earlier than usual. On 
Sunday the first trains will be at 10 o'clock in the morning, three 
stations will be closed all day, and some others will be closed 
earlv. | 

The District Railway have slightly reduced their services. 


ABERDEEN.—Some dissatisfaction is being felt at the reduction in the 
tramway service and public lighting owing to the strike. — 1t is thought 
that it would have been more economical, both financially and from Фе: 
fuel point of view, to curtail the supply to private users. | 

ACCRINGTON.—Leading tradespeople are being invited to close their 
premises at 6.30 p.m. on Mondays, Thursdays and Fridays. Several 
mills will be closed if the strike lasts much longer. 

BIRMINGHAM.—No restriction of the normal electricity supply is so far 
contemplated. 

CARDIFF.— Ít is probable that an extensive curtailment of the tramway 
service will be made shortly. 

DanLINGTON.—Steps are being taken to conserve the supply of coal 
by closing shops earlier and by curtailing the street lighting. 

GLascow.—The Electricity Committee have agreed to make arrange- 
ments for supplying the Tramways Committee with sufficient energy for 
running a normal service of cars. There is still fuel enough to ensure the 
provision of the usual lighting and power facilities. _ 

HasriNas.—l'he tramway service to Bexhill has been cut down 90 per 
cent. 

KIRKCALDY.—The use of the electric light has been restricted. | 

LivERPOOL.—According to our local contemporaries the tram service 
has been reduced to about 20 per cent. of the normal Ву зо doing it 18 
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hoped that sufficient fuel will be available at the Lister-drive station to Messrs. Barber, Walker & Co., Bentley Colliery, Doncaster. require 
ensure a full supply of energy for light and power being given for some | а working foreman electrician, with experience in three-phase plant. 
me. piper, | 
н NoRWICH.—At the Corporation Electricity Works sufficient coal is Wages Tos per week. A . 
stored to give а six weeks’ supply. Itis possible, in the event of the strike А meter inspector is wanted for the Glasgow district to repair, test 
-extending over a long period, that arrangements will be made for an | and read C. & Н. and other slot and flat rate meters. 
“exchange of current "" between the electricity works of the Corporation 
and the tramway company. 
OrLDHAM.—-There is sufficient coal at the generating station to give a 
full supply for all purposes for three weeks. 


Mr. G. J. Weston has been appointed to take charge of the Sydney 
(N.S. W.) high power wireless station of the Commonwealth Govern. 
ment, and Mr. L. E. Tilney has been appointed to the Fremantle 
(W. Australia) station, at £285 а year. 

Mr. А. Dircks is to carry on the duties of Mr. J. Hesketh, chief 
electrician to the Australian Commonwealth Government, during the 
latters absence in America and Europe to study the latest 
practice in telegraphy and telephony, particularly automatic tele- 
phony. 

Mr. Herbert Broadbent, chief electrical engineer to Perth (W. Aus- 
tralia) Gas Co., has been appointed. at a salary of £800 a year, elec- 
trical engineer and manager of the City Council's electricity depart- 
ment, the Council having taken over the whole of the Company's 


Current Topics. 
Subjects of current interest dealt with in this issue include 


‘the following :— 

Mr. A. E. Clayton contributes an article entitled ** On the design of 
Dynamo Electric Machinery." 

We describe the features of electrical interest at the new dock 
which the Great Central Railway Company have constructed at 
Immingham, near Grimsby. In addition to an extensive scheme of 
arc lighting an electrically-operated light railway has been con- 

_. structed. 

We give an account of the lecture delivered at the Institution of 
Electrical Engineers last week by Mr. T. Stevens. The lecture, 
which was illustrated by a large number of lantern slides, dealt with 
an avalanche that occurred on the Cascade Tunnel Electric Railway 
at Wellington, U.S.A. 

Мг. W. W. Lackie's Paper on “ Domestic Tariffs” was recently 
discussed by the Manchester Local Section. 

At the meeting of the Institution of Mechanical Engineers last 
week, Dr. В. Diesel read a Paper on “ The Diesel Oil Engine and its 
Industrial Importance, particularly for Great Britain." 

The annual inspection of the National Physical Laboratory took 
place last Friday afternoon. We give an abstract of the Report of 
the General Board of the Laboratory for the year ended December 
31. 1911. 

The Friday evening discourse at the Royal Institution last week 
was delivered hy Mr. Е. Soddy, F.R.S., who took for his subject 
"The Origin of Radium." 

Nome incidents of the Coal Strike are referred to in our Notes 
columns. 

We give an account of that part of Dr. J. A. Harker' s recent Royal 
Institution discourse in which the author described certain phenomena 
recently noticed at the National Physical Laboratory in connection 
with carbon electrodes in resistance furnaces. 

Мг. W. С. T. Goodman has reported to the Tasmanian Government 
in favour of the construction of an electric railway, on the single-phase 
system, between Hobart and Franklin. a distance of about 35 miles. 


An inquiry was held at Ipswich last week into the application of the 
‘Council for permission to borrow £9,130. 


Parliamentary.—During the week a House of Lords Committee 
have been considering the group of Bills for the construction of rail- 
less trolley lines in Brighton and district. 


Companies’ Meetings and Re ports.—The meetings reported include 
those of the Bournemouth & Poole Electricity Supply Co., Metropoli- 
tan Electric Supply Co., South London Electric Supply Corpn.. 
Brompton & Kensington Electricity Supply Co., Direct Spanish 
Telegraph Co., W. T. Glover & Co., Madras Electric Tramways, 
Toronto Railway Co., &c. ` 

Abstracts are given of the directora reports of British Insulated & 
Helsby Cables, the Mackay Companies, Newcastle & District Electric 
Lighting Co.. Lymington Electric Light & Power Co., South Wales 
Electrical Power Distribution Co.. New Transport Со.. British Alu- 
minium Со.. Airdrie & Coatbridge Tramways Со.. Р. В. Jackson & 
Co.. Western Union Telegraph Co., &c. | 


undertaking. 
Mr. I. К. Pembry, of the London United Tramways Co., has been 


appointed charge engineer at the Avonmouth sub-station of Bristol 
Corporation. 

Dr. L. N. G. Filon. M.A., D.Sc., F.R.S., assistant professor in the 
department of pure mathematics at University College, has been 
appointed Goldsmid professor of applied mathematics and mechanics 
as from Sept. 1, 1912. The appointment was made in connection 
with the resignation by Prof. Karl Pearson of the chair of applied 
mathematics, but the title of the chair has been expanded to include 
mechanics. 

Prof. F. G. Donnan, F.R.S., of the University of Liverpool. has 
been selected for the Chair of Chemistry at University College, 
London, in succession to Sir William Ramsay. 

Mr. A. W. Blake, consulting engineer, of Swansea, and formerly 
borough electrical engineer of Monmouth, has been appointed elec- 
trical engineer to Willesden Council, at £300 per annum. 


INSTITUTIONS AND SOCIETIES. 


Institution of Civil Engineers.—It is announced that the 20th 
“James Forrest " Lecture will be delivered at this Institution on 
Friday, April 19. at 9 p.m.. by Mr. Н. В. А. Mallock, F.R.S.. his 
subject being '* Aerial Flight." | 

Students’ Section of the Institution of Electrical Engineers.— The 
annual dinner of this section was held on Saturday last at the Tro- 
eadero, Piccadilly-cireus, Мг. Е. F. Hetherington being in the chair. 
Those present included Profs. S. P. Thompson. F.R.S.. and T. 
Mather. Е. К.Х... and Messrs. В. Hammond and C. P. Sparks, Messrs. 
5. Z. de Ferranti (president of the Institution) and W. M. Mordey, 
who had accepted invitations. were prevented at the last moment 
from being present. The attendance of students was not very satis- 
factory, considering the numerical strength of the section and the 
fact that it was Saturday evening. Further, ‘student speaker.: ” 
seem to be slaves to convention when they rise to their feet at the 
conclusion of dinner. Year atter year we hear from the chairman 
the same glowing account of the work the section has done, followed 
with the same regularity by grumbles and requests for more con- 
sideration from the governing body of the Institution. Year after 
year Mr. Hammond tells those assembled that they are tlie future 
presidents of the Т.Е. Е., and tempers his moralising with stories of 
badgers and other non-electrical animals. This year was no excep- 
tion. Mr. Hammond understudied Messrs. Ferranti and Mordey аз 
well as speaking for himself. and pointed out that the Students’ 
Section was run at a loss and that their demand for printed abstracts 
of their Papers could not, therefore. be acceded to. | At a later period 
in the evening a visitor expressed some surprise that the students of 
the Institution of Electrical Engineers had not been officially con- 
sulted about the new Articles. But evidently the Council think that, 
Judging by the lethargy of the section in other directions, they may 
2d politically " be ignored. A good concert concluded the evening's 
entertainment. | 

Tramways and Light Railways Association.—The “ Journal " 
of this Association for March contains а report of the proceedings 
at the annual general meeting of the Association held on March 1; 
ни reports of the speeches at the subsequent annual dinner. 

Aq ee. EN anc а full report of the summing-up by the three judges when eivi 
N aa advertise for one or two draughtsmen used | judgment in the recent rating а case, Metro; litan Electr : 

Tramways, Ltd. v. Tottenham U.D.C. 


/—— — S" 
APPOINTMENTS VACANT AND FILLED. 


Àn electrician is wanted to look after large plant, and must be good 
turner for motor work. | 
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Students’ Section of the Institution of Civil Engineers.— 
At the meeting of this Section on Friday, March 15, a Paper 
was read by|Mr. А. Е. Gladwyn оп“ The Heat Value of Fuels." 
The author dealt with the importance of making all possible econo- 
mies in the use of fuels and discussed fully the relative merits of 
the different types of calorimeters now used to determine the heat 
values of various materials. The Paper was illustrated by a number 
of lantern sides showing the interior arrangements of the calori- 
meters mentioned. 

Royal Meteorological Society.— At the meeting of this Society. held 
on Wednesday last, Prof. О. Pettersson delivered a lecture on ‘‘ The 
Connection between Hydrographical and Meteorological Phenomena.” 
He began by saving that the medieval age was characterised by 
frequent violent climatic changes which seem to have culminated in 
the 13th and 14th centuries; when hot summers accompanied by 
droughts (which nearly dried up the rivers of Europe) alternated 
with cold summers and excessive rainfall. In winter violent storm- 
floods occurred, which entirely re-moulded the coasts of the North 
Nea ; or frost set in so severely that the entire Baltic and sometimes 
even the Kattegat and the Skagerak were frozen. From astrono- 
mical data Prof. Pettersson concludes that the influence both of the 
sun and of the moon upon the waters of the ocean in winter, about the 
time of the solstice must have been greater 600 to 700 years ago than 
at the present time. | 

Royal Institution.—Among the arrangements scheduled at this 
Institution after Easter are two lectures on** The Pressure of Waves.” 
by Prof. J. Н. Poynting, F.R.S. The Friday evening meetings will be 
resumed on April 19, when Mr. А. А. Campbell-Swinton will deliver 
a discourse on ** Electricity Supply: Past, Present, and Future." 
Succeeding discourses will probably be given. among others. by Mr. 

W.C. D. Whetham, F.R.S., Mr. W. Duddell, F.R.S., and Prof. H. T. 
Barnes, F.R.S. 


Union Internationale de Tramways et de Chemins de Fer d'Interet 
Local.— The next congress of this association will be held at Christ- 
iania, from July 2nd to 5th. In order to give those attending an 
opportunity of visiting the Norwegian fjords, the congress will prob- 
ably conclude with an excursion to Bergen. 

Royal Society.— Among the Papers read at the mceting of this 
Society yesterday afternoon were the following: “ Оп the Self. 
Induction of Electric Currents in а Thin Anchor-ring," by Lord 
Rayleigh, O.M., F.R.S. ; “ The After-luminosity of Electric Discharge 
in Hydrogen observed by Hertz." by the Hon. В. J. Strutt, F.R.5. ; 
‘Оп the Changes in the Dimensions of a Steel Wire when Twisted. 
and on the Pressure of Distortional Waves in Steel," by Prof. J. H. 
Poynting, F.R.S. ; “ Experimental Work on a New Standard of 
Light." by Messrs. W. А. Harwood and J. E. Petavel ; “On the 
Distribution of the Scattered Röntgen Radiation,” by Mr. J. А. 
Crowther; '' The Passage of Homogeneous Röntgen Rays through 
Cases," by Mr. E. A. Owen; “ Fluorescent Röntgen Radiation from 
Elements of High Atomic Weight,” by Mr. J. C. Chapman; and 
“ The Nature of the y-Rays excited by 8-rays;" by Mr. J. А. Gray. 

Electrical Trades’ Benevolent Institution.—' The annual general 
meeting will be held at the Institution of Electrical Engineers, Vic- 
toria Embankment, London, on Wednesday next, March 27, at 
2:30 p.m.. when the report of the committee and the accounts for the 
year 1911 will be submitted. Some alterations in the rules of the 
Institution and the election of members of the committee of manage- 
ment and the auditors will form part of the proceedings. 

The annual festival dinner of the Institution will be held at the 
Hotel Cecil, London, on April 24 at 7:30 p.m., when Mr. 8. 2. de 
Ferranti will preside. 


EDUCATIONAL NOTICES. 


Liverpool University.—The Harrison and Hughes Engineering 
Laboratories will be formally opened on May 18 by Viscount Haldane. 
The new building and equipment have cost over £40,000, exclusive of 
many gifts of machinery and appliances. 


Northampton Institute.— The tenth annual! dinner of the Engineer- 
ing Day Students of this Institute took place on Saturday last at the 
Holborn Restaurant, Kingsway, W.C., Mr. E. L. M. Emtage being 
in the chair. Ап excellent musical programme was performed. 
The events of the evening were a topical song sung by Mr. Emtage 
and the distribution by Dr. Walmsley of the Engineering Society's 
Premiums for Papers read during the past session. The standard of 
Papers read before the Societ v this session has been very high. 

The Association of Past Day Students of the Northampton Insti- 
tute is just completing the fourth year of its existence. It can safely 
be said that no other old students’ society can boast keener members, 
and it may soon be also affirmed that none can show a longer member- 
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ship roll. A Bohemian Concert is being held under the auspices of 
the Association on Friday, March 29, as a wind-up to a most successful: 
season, and it is earnestly hoped that all old ‘* Northampton ” students: 
with their friends will make an effort to be present. The function. 
will be held at the Food Reform Restaurant, Furnival-street, Hol- 
born, at 7:30 p.m., and ladies are specially invited. Tickets (1s. 6d. 
each) can be obtained from the Hon. Secretary, Mr. J. С. Rennie,. 
28, Oxford-road, Putney. 


ARRANGEMENTS FOR THE WEEK, 


FRIDAY, March 22nd (to-day). 
PHYSICAL SOCIETY. | 
ó p.m. Meeting at the Imperial College, Imperial Institute-road, 
South Kensington. Agenda: “ A 2,000. Frequency Alternator,” 
by Мг. W. Duddell, F.R.S. ; “А New Method of Comparing 
Capacities,” by Mr. А. Campbell; and “ On the Coefficients of 
Cubical Expansion of Fused Silica and Mercury," by Mr. H. 
Donaldson. | 


NonTH-Ea4sT Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
7:30 p.m. Meeting in the Lecture Theatre of the Literary and 
Philosophical Society, Newcastle-on-Tyne. Paper on “ Some 
Considerations on the Choice of Auxiliary Plant for Power 
Stations," by Mr. A. H. Finch. Adjourned discussion. 
Evectro-Harmonic SOCIETY. 
8 p.m. Smoking Concert at the Kings’ Hall, Holborn Restaurant, 
W.C. 
SATURDAY, March 23rd. 
Roya INSTITUTION. 
3 p.m. Meeting at Albemarle-street. Lecture on “ Molecular 
Physics," by Sir J. J. Thomson, O.M., F.R.S. Lecture V. 
TUESDAY, March 26th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:39 p.m. Meeting at the Physical Laboratory, The University, Man- 
chester. Paper оп * Rail Corrugation," by Prof. A. Schwartz 
and Mr. В. G. Cunliffe. 


Farapay Society. 

8 p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment. Papers on " Dry Batteries: The Relation 
between the Incidence of the Discharge and the Relative Сара- 
city of Cells of Different Manufacture,” by Mr. S. W. Melsom ; 
* Contributions to the Knowledge of Liquid Mixtures ” (Parts I. 
and IL). by Dr. В. B. Denison: * Electrolysis in Liquetied 
Sulphur Dioxide," by Mr. L. N. Bagster and Dr. B. D. Steele ; 
“The Elimination of Potential due to Liquid Contact," Part IL. 
by Dr. Alex. Charles Cumming; and," Vapour.Pressure of 
Concentrated Aqueous Solutions," by Dr. E. P. Perman and 
Mr. T. W. Price. 

WEDNESDAY, March 27th. 
BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting at the Grand Hotel, Birmingham. Paper om 
" Some General Principles Involved in the Electric Driving 
of Rolling Mills,” by Mr. С. A. Ablett. 

THURSDAY, March 28th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Meeting at Victoria Embankment. Paper on “ The Power 
Factor and Conductivity of Dielectrics when tested with Alter- 
nating Electric Currents of Telephonic Frequency at Various 
Temperatures,” by Dr. J. A. Fleming, F.R.S., and Mr. G. B. 
Dyke. 

FRIDAY, March 29th. 
Roya. INSTITUTION. 

9 p.m. Meeting at Albemarle-street. Discourse on “ Results of the 
Application of Positive Rays to the Study of Chemical Pro- 
blems," by Sir J. J. Thomson, O.M., F.R.S. 

SATURDAY, March 30th. 
Roya INSTITUTION. 

3p.m. Meeting at Albemarle-street. Lecture on “ Molecular 
Physics,” by Sir J. J. Thomson, O.M., F.R.S. Lecture VI. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding: Lieut-Col. Н. M. Leaf. 
The following orders have been issued for the current week :— — 

Monday, March 25th, “ A” Company.— Technical work and military 
telephones, 7 to 10 p.m. E 

Tuesday, March 26th, “В” Company.— Technical work and military 
telephones, 7 to 10 p.m. Recruit instruction, 7 to 9 p.m. " 

Thursday, March 28th, “С” Company.—Technical work and military 
telephones, 7 to 10 p.m. Ix 

Friday, March 29th, “ D" Company.—Technical work and military 
telephones, 7 to 10 p.m. Recruit instruction, 7 to 9 p.m. 

Saturday, March 30th, Easter Camp at Dover.—Party will parade at 
headquarters for issue of arms, &c., at 12:30 p.m. Kit bags and 
necessaries for Camp, packed and properly labelled with owners 
regimental number, name and destination on the outside of same, to b? 
brought to headquarters before the time ordered for parade. 
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SOME CONSIDERATIONS ON THE CHOICE OF 
AUXILIARY PLANT FOR POWER STATIONS.* 


BY А. Н. FINCH, M.A. 


The two fields where there is probably the greatest всоре for 
successful design in the matter of auxiliary plant are marine engi- 
neering and electric power installations. Тре factors which govern 
marine practice are, however, materially different from those appli- 
cable on land. The standard of reliability exacted is higher, because 
the results of breakdown are more serious than on land. Ог again, 
in à ship of war, many considerations must be subservient to speed, 
to weight, or uniformity with other vessels. Marine practice will 
not be dealt with bere. To facilitate discussion, it is desirable to have 
some sort of definition of what is covered by the term auxiliary. In 

‘its widest sense, it might be taken to include everything except the 
principal agents involved in the cycle, which would mean practically 
everything except main engines, feed pumps and boilers. More com- 
monly the feed pumps are included as auxiliaries, which term will be 
taken to include also thermodynamic appliances not essentially in- 
volving moving parts or power (e.g.. economisers) and apparatus re- 
quiring motive power independent of the main engines. Such a defi- 
nition excludes transformers and certain small elements such as oil 
pumps, which are often driven by the main engines. 

The importance of this section of any large power plant is to be 
gauged by the proportion which it bears to the whole, whether in 
capital or running costs ; figures are given subsequently which ex- 
hibit the ratio of auxiliary to main power in the case of some typical 
stations; but it presents a sufficiently accurate picture at this stage 
to say that in а modern power station of 30,000 kw. capacity, the 
auxiliaries would account for 2.000 H.P. and probably £12,000. By 
way of parallel illustration it may be added that in г bsttleship of 
30,000 н.р. the auxiliaries amount to 4,500 H.P. and consume one- 
sixth of the whole steam generated. Іпа tramp steamer these figures 
are naturally reduced, but even there the auxiliaries account for be- 
tween 8 and 10 per cent. of the total steam. It is, therefore, worth 
while bestowing considerable attention on a subject w hich offers such 
a scope for saving, and careful design will, in many cases, result in 
material diminution of the initial outlay and gubsequent upkeep. 

In dealing with the choice of auxiliary services the following classi- 
fication suggested at the outset may be adopted :—Auxiliaries which 
render possible some thermodynamic advantage and those which 
replace labour. 

Of the former, the most prominent are naturally those concerned 
with condensing plant. Whatever the merits or demerits of rotary air 
pumps as regards capacity for subduing air leakage on a system when 
contrasted with reciprocating pumps, they possess two attractive 
attributes from the point of view of simplification in that they occupy 
a very small space, and they can be directly driven by an electric 
motor or steam turbine. But where complete use can be made of the 
exhaust steam there is a further advantage, even over a motor, т 
adopting a steam turbine drive. Reciprocating air pumps are made 
with a high degree of efficiency, and may even take less power than 
the rotary type. But the power, small as it is in comparison with 
that of the main engine or turbine, is almost wholly dissipated in fric- 
tion in reciprocating pumps, whereas it can be conserved in the form 
of heat in some forms of rotary pump: and where, as is the usual 
practice, separate motors or engines are used to drive the air and cir- 
culating pumps the actual size of motor installed for a reciprocating 
air pump is settled by the consideration that a reserve of power must 
be provided in the motor, unless dangerously heavy fuses are used, to 
deal with the case of flooded pumps, such as occurs after а stoppage 
(from any cause) while the prime mover із running. This means addi- 
tional cost, and (in the case of induction motors) a bad power factor. 

` № such reserve of power is necessary with a rotary pump. Conse- 
quently, the method of independent motors with reciprocating air 
pumps involves not only two motors instead of one, but that one of 
those motors should be larger than necessary. This arrangement, 
too, is likely to consume more energy than a single motor for the 
combination, and a fortiori more than the steam turbine drive, if 
feed heating i is placed to the credit of the latter. 

The question of economisers is almost entirely one of thermal effi- 
ciency. It is interesting, therefore, to note that they have been ex- 
cluded from much important American practice. They are, on the 
other hand, used extensively in English and Continental work, though 
in different degrees. Heating surface may be arranged for either i ina 
E or outside it. Draught may be created either by a fan or by a 
pene The value of control over the draught cannot be assessed 

xcept in general terms by t those who have had extended experience 
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with both methods. Apart from this, the cost of power absorbed by 

the fans much out weighs the difference in capital charges due to а high 

natural draught stack. It would seem that the deciding factor in 

settling the matter of draught is the nature of the load. In isolated 

cases such a question as ability of the ground to carry & high chimney 

might be important—or again, the quality of ease in removal might 
make a short chimney and fan desirable. 

If a rotary feed pump can be combined with the circulating auxi- 
liaries already described, and the whole be driven by a turbine on one 
shaft, & peculiarly compact and economical piece of apparatus results. 
There are naturally drawbacks in giving effect to this idea: one that 
will at once occur to designers and station engineers is that it may be 
difficult to find one speed suited to four different rotating objects; to 
a circulating pump which may possibly have to deal with 70 times as 
much water as the feed pump; or to an impeller drawing against 
29 in. vacuum and one delivering against 250 lb. pressure. 

Another class of auxiliaries are in reality only substitutes for labour. 
It is here that a temptation towards multiplication i is so often evident. 
Certain of them, however, are so obviously superior to the intermit- 
tent or collectively large amount of labour which they displace, that 
there is usually no question as to the advisability of adopting them ; 
such are, water service pumps and coal- handling machinery, cranes: 
and bilge pumps. In the case of cranes, it is the ability to concen- 
trate the requisite power into а sma!! space that is valuable; with 
coal.handling machinery it is advantageous, in any event, to use 
some form of mechanical lifting appliance, and the question of applica- 
bility of the power settles at once the method of driving. No such 
argument applies to mechanical stokers. Here the question is between 
an expensive appliance, capable, however, of giving smokeless: 
combustion and better efficiency due to absence of frequently- 
opened doors and more even distribution of fuel, and a cheap: 
arrangement involving a larger amount of labour and producing poor 
combustion at times. No comparison in an exact senso is possible, 
for the reason that the conditions prevailing in any given station, such 
as load factor or number of shifts worked. will radically influence the 
figures. Clearly then, the labour conditions, and the nature of the 
load, are weighty factors in settling such а point. In fairness to the 
stoker method, it must be pointed out thet better combustion gene- 
rally results from its use, and inferior coa!s can be successfully burned. 
On the other hand, the method of hand-firing offers greater flexibility, 
and enables a wider variety of coals (2s regards their components) to 
be used. Hence it is that no exect compzrison 13 possible without full 
details in every сазе considered ; while a further factor is the limita- 
tion imposed by the length of grates where very large hand-fired 
boilers are involved. In such cases the necessary grate area can only 
be obtained by increasing the width of boiler, which may lead to struc- 
tural difficulties end an abnormal amount of floor space. 


Another item in which the labour question is à prominent feature is 
ash handling. Owing to the nature of the material, all mechanical 
apparatus, except of the simplest character, 18 & source of excessive 
maintenance costs. On the other hand, the conditions under which 
ashes have to be handled make it difficult to obtain labour at a 
reasonable rate. Where tunnels are used they are often unbearably 
hot, or, being situated below everything else, and liable to choked 
drains, they readily become flooded. Large quantities of dust are 
produced in the process of handling, and if quenching or spraying is 
resorted to, this results in the formation of active corrosive agents. 
Systems have been developed in which air or water is the convey ing 
agent. and these have the advantage over any mechanical system in 
that the handling involved is a minimum, and no moving machinery 
is required except a pump, which can be placed out of reach of damage 
from the dust, and a breaker or crusher. With this arrangement 
there is necessarily considerable wear on the tubes or channels which 
convey the ashes ; but such parts are cheaply replaced. The draw- 
back of the system, from the point of view we are now considering, is 
that it introduces two auxiliaries, viz., the crusher and pump; but 
the former can be a very robust piece of apparatus. The channels for 
conveyance of ashes can be brought close up to each boiler, and by 
using suitable means for introducing thern into the crusher or channels 
dust can be effectually confined. The case of large valves operated 
by motors or compressed air is settled more by the question of time 
than of cost in the ordinary sense. The working of switches is a 
question wherein ease of manipulation from a distance i is the para- 
mount consideration. 

There remains for consideration a class of casual services whereon 
motors are often employed, such as water softeners, weigh-bridges, 
air-compressors and boiler-cleaning pumps. The general principle 
applicable to such cases is that the extent of use should settle the 
method of driving. 

Having now indicated the bearing of certain general considerations 
on the simplification of auxiliary plant, we may discuss the best 
means of providing the necessary power. Three systems are in vogue, 
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viz., electricity, steam and (for certain limited services) compressed 
air. The last is the least efficient, but has the merit (where a reservoir 
is provided) of being, to some extent independent of failure of the 
main supply.* For ап infrequent service, such as valve operation, 
economy сеззез to be of importance, and the use of air may be justi- 
fied by cheapness of the actua! engine and piping employed in com- 
parison with an electric motor and wiring. Оп the other hand, ап 
independent source of power, viz., air-compressor, i8 necessary, 
whereas auxiliary current at most requires only а transformer. On 
general grounds, since à power station must employ steam and gene- 
rate electricity, it would seem preferable to use one of those agencies 
rather than air, which requires additional apparatus and only intro- 
duces an indirectness in the application of power. As between steam 
and electricity, the principle suggested is that steam should only be 
used where it introduces a simplification, not so much in respect of 
economy as by offering а simpler combination of apparatus. This is 
said with particular reference to the use of exhaust steam for feed- 
heating. Where the exhaust cannot be so used, either wastefulness 
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auxiliaries, is to be recommended on the score of the immunity which 
it furnishes from simultaneous breakdown of all auxiliary services. 
The following services may, with advantage, be electrically 
operated :—Mechaniczal stokers, if fitted; fans, if fitted (variable. 
speed motors are desirable here, if efficient at low speeds) ; water- 
service pumps of all sorts, except those very rarely used, where steam 
ejectors can be employed ; economiser scrapers ; coal and ash hand- 
ling plant ; cranes. The following should, where possible, be steam- 
driven :—Feed pumps and combined air and circulating pumps for 
the condensers. Exciters should, preferably, be directly attached to 
the shafts of their generators. Ventilation of alternators should be 
effected by fans on the rotors. Switches should be electrically ope- 
rated. Large valves, where speed of operation is essential, may be 
operated, either electrically, or, if the station is on a large enough 
scale to warrant a supply of compressed air always available for clean- 
ing electrical apparatus and driving pneumatic tools, by air. Circum- 


is introduced by exhausting to atmosphere, or complication ensues | Table I.— Aggregate of Auxiliary Power Installed at Various Stations. 


from the addition of an auxiliary condenser, and possibly an oil-sepa- 


retor, to the total of auxiliary plant. Total | Aux- | Motor iid 
: : ; a : ; main | iliary |generators po 
Small reciprocating engines are inferior to electric motors in respect Sad. : Me Н.Р.рег 
of upkeep, coal consumption апа stand-by losses when not in use but Station. йа ting a auxiliary | 1,000 Remarks. 
kept ready for use: but small turbines are not necessarily so. Refe- plant. stalled.| steam | EV. 
rence was made at an earlier stage to a set consisting of a small turbine H.P. seta. nt 


driving the condensing auxiliaries ; and it was shown that certain | 
advantages accrued to such a use of steam if the exhaust could be | т, 4 Chalan 
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Lot's-road, Chelsea: 48,000 | 2,223 |4 135 kw. | 46-5 |4steamsetssupply 


profitably employed. We thus arrive at an argument of the following 3-ph. steam excitation and 
order: In mcdern high-vacuum plants, the air-pump discharge is so some d.c. motors. 
much reduced in temperature that, if introduced into an economiser | Carville ............ | 35.000 | 3,411 |2 25 kw. | 97-5 
without further heating, it would cause sweating of the pipes. Con- | 3-ph. | 1 100 kw. 
sequently, feed-heating is a necessity. Steam-feed pumps and tur- | M.G.'s | 
bine-driven condensing auxiliaries can be shown to have a thermal | *Creenwich......... 34,000 | 2,064 |2150Ку.| 61 
superiority over similar electrically-driven services if the exhaust be mu y ES pH dec Кусы 
P ‘lasgow— | 22,400 | 1,850 | 2 40 kw. 80 
used to heat the feed, and ere compact and easily maintained. To Port Dundas 3-ph. | M.G.’s 
the extent, then, that the exhaust can be usefully absorbed for this | Dunston ............ 19,000 ! 1,184 | 1 9 kw. 62 
purpose, steam driving is clearly indicated for such services. But if 3-ph. | 250 kw. 
the use of steam involves either waste of the hest of exhaust or the | 1 200 kw. 
introduction of additional appliances, it ceases to have.any recom- |. M.G.'s 
mendation as against electricity, with а possible exception in cases Е Ап- ка 1,725 T kw. 105 Fan ч cool- 
where speed variation, within wide limits, is required. It has been aod E | р; NE us 
argued that steam offers a protection aginst failure of the auxiliaries а сни эи n S Ий aci ii е 
in company with the main generators when a complete electrical | dip 9 an к Pu 5 ито = 
breakdown occurs. In the system just described, the auxiliaries | М.С га | external load. 
most essential] to the restarting of the plant, viz., those connected | Hamburg Over- 7.900 | 590 | — 74:5) (Condensing auxili- 
with the condensers, would be steam-driven. To the advantage of head | 3-ph. | aries and feed 
steam it is to be added that it detracts nothing from the ce pacity of Mürkisches (Berlin) 7,200 508 | — . 70 pumps turbine- 
electrical generating and transforming plant, and little more from | . | 3-ph. | driven. 
thet of boilers than does an electric service. Electric power, on the Ўерпеу ............ 6.000 580 (d.c. 96 
other hand, while it detrocts from capacity of alternators, &c., has ee _ | de. е 
. | ; | | Newcastle & Dis. 5,450 | 473 | (d.c. 87 
the following broad advantages :—Smal] attention required while {тї Cs d.c. & | station) 
running ; relstive esse of installation at any distance and ease of con- ч 1- рһ. | 
trol from any desirable point. The letter quality is particularly Cambridge ......... | 1.880 117 |145 kw. 62 Jjsingle-phase gene- 
useful in the case of motors which drive stoker gear or fans ; or for an ]-ph. M.G. rators. Motorgen. 
object like a coal convevor which extends over a great length and may | | for ex. load. 
heve to be stopped from anywhere in case of accident. Alnwick ............ 1i0d.c. — l5 | == 107  |Non-condensing. 
Morpeth ............ ‚ 60 d.c. ! 12:5 — 210 


We may now summarise the conclusions indicated by the foregoing | 


— €. M — —À 


remarks, Starting from the assumption that a large station is to | 
generate three-phase high-tension current, certain services must be Table II.—Analysis of Power used for Various Purposes. . 
arranged for, some driven by steam, others by electric power. Pre- _ (АЦ figures H.P. per 1,000 k kw. of main plant.) m 


ference is to he given to three-phase current which can be provided DIM Štökerl- on. Gene 

for either by independent generators, by transformers from the bus- "Reed. |. cand densing Coal! yal 

bers, or by transformers from each generating unit. Being neces- Station. pumps.| econo- Fans.) auxi- | 200 | ser- |Total 

serily in duplicate and steam-driven, independent generators аге а miser. liaries h vices 

costly mens for obtaining the power. It has been shown that tur- | ———— ————————|— [ree eme mE 

bine-driven sir and circulating pumps, with the possible addition of | Lot's-road, Chelsea...... 5 50 | | 190 | 70| 11-0, 470 

feed pumps on the same shaft, besides fulfilling а useful and economi- са a is e 33-0 5 2 2 kim 
И : : : В sos 1:Teenwich ............... 2 39 — | ` ' 

| о ш E о к RR eM | Glasgow—PortDundas| 11 | 30 210! 37.0 | 50 | 30 | 80-0 
пхшагу services into unit group , OP | Dunston ..............--- 10 | 25 |140| 260 |30| 70| 625 

such pumps. with other electric suxiliosries supplied hy transformers Glasgow— | e 

connected only to the station bus bars, combine simp'icity with г, suffi- St. Andrew's Cross... 9 30 8:01 780 | 5:0 |. 2:0 |1050 

cient measure of reliability. The transformers must, of course, be in | Brighton  ............... 12 3-5 |450] 240 | 29-75] 2-75) 90-0 

duplicate. Hamburg Overhead ...| 32 3-0 | — | 25-0 | 90| 50} 740 

But where for any reason, such as small size of units, with conse- | Markisches (Berlin) ...| 22 1-5 |125| 250 | 70| 20 | 700 

quent wasteful consumption on auxiliary power, or excessive power Stepney .................. 11 3-5 |120| 49:0 | 6:5 140 pee 

rendered necessary by exigencies of the pumping system, steam can- Newcastle and District 8 35 | 22:0), 48-0 | 10 de 62-0 

not be economicelly adopted (having reference to the he: «ting of the Е Е i01 ro 1-0 33:6 ва У 107-0 

fecd water), à grouping of motors into units, in which either one or Morpeth MEME umol IL 100-0 vl |200 


two generators may participste. with eleetricelly cen condensing 


* Figures for Greenwich are taken from a Paper read by Mr. Rider 


* Emploved for this reason in actuating the T on some forms of 
electrical winding gear for collieries. 


before the Institution of Electrical кшн in 1999. 


(TuE ELEC- 
TRICIAN, Vol. LXII., p. 919 et seq.) | 
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stances, of course, make it impossible that any one scheme should be | for coal-handling owing to ап advantageous use of the natural levels 
the best. Exigoncies of pumping or of cooling errangements may | of the ground. Of the two Glasgow stations, one (St. Andrew's Cross) 
introduce quite abnormal features into a design. What is permissible | employs fan-draught cooling towers, the other a canal. Hence the 
in 2 station which is one of a system may involve grave risk in an | high figure in the case of the former. At Stconey, circulating pumps 
isolated station ; or agein, an &bund»nt provision of steam from an | and fens account for much of the power. Thc letter also contribute 
external source may indicate that agency for auxiliary work. In a | а large proportion in the case of Brighton and Carville. In fact, it is 
certain station in Yorkshire the ashes are handled by ponies, because | e!most correct to say that they constitute the principal difference 
the company happen to have a grass field with no other use for it. | between the high figures and the low figures, except at Dunston, 
And there is the same scope for variety everywhere. where fan power is moderate and not duplicated. Cambridge is of 

What has been aimed at is to advocate those errengements which | interest because it exhibits another factor of the auxiliary question. 
make for simplification, whatever the external circumstances may be, | Being started as а single-phase stetion in days when single-phase 
and to show how they may be compatible with the reliability doman- | motors were unsatisfactory, the bulk of the power is furnished by 
ded of the supply of a public commodity. stem, 12 Н.Р. only being electrical: the air and circulating pumps are 

With regard to the attached Tables, motor generators and auxiliary | for the same reason driven by gearing from the main turbines. The 
direct-current sets are shown in a separate column, as their inclusion | installation of induced-dreught apparatus eccounts for a large propor- 
among auxiliaries proper would be misleading. Steam-feed pumps | tion of the power at the Newcastle & District Co.’s station. Ав % 
areestimated. A great divergence is exhibited in the degree to which | matter of every-day practice induced draught is not used there, but 
auxiliary power is actually employed. Local peculiarities account | the fan motors are included because a classification has to be made on 
for some of this divergence. For instance, in the case of Greenwich | an uniform basis for comparison. The rated power of motors installed, 
power is wasted due to the leakage of circulating water in connection | which is the figure stated, is roughly a measure of the capital spent on 
with the straining appliances rendered necessary with Thames water, | auxiliaries. The daily energy used, which would be more indicative 
and electrically-driven feed pumps bulk largely in the total. At | of the annual cost, might have been selected, but such a figure would 
Carville, the station being set back some distance from the river in | be difficult (in some cases impossible) to arrive at: and the former 
order to obtain suitable foundations, the power required for pumping figure, perhaps, brings out in a more striking fashion the importance 
water is considerable: on the other hand, practicelly none is needed of the whole question from the capital point of view. 
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ELECTRICAL POWER AT THE NEW IMMINGHAM DOCK OF THE GREAT CENTRAL 
RAILWAY CO. 


The progressive policy followed by the Great Central Rail- | including a deep-water channel capable of affording access at 
way Co. during recent years is nowhere better exemplified than | all states of the tide to the largest cargo steamers. The com- 
by the large dock scheme which is being rapidly pushed to | pletion of the present scheme should, therefore, mark an im- 
completion at Immingham, about 7 miles west of Grimsby, оп | portant era in the history of the Company, as well as inthe 
the Humber. Work has there been in progress for about five | shipping trade of the East Coast. 
years and the successful conclusion of the first part of the ех- | Although we have referred above to the scheme as being due 
tensive scheme which the Company have in view will probably ! to the Great Central Railway Co., as a matter of fact the 
be celebrated by a formal opening of the new dock some time | Humber Commercial Railway & Dock Co. provided the neces- 
in May. sary capital, and an outlay of over £3,000,000 has been incurred 
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Fia. 1.—PLAN SHowiNGa GENERAL ARRANGEMENT OF THE IMMINGHAM DOCK. 


Petia: и и which led to the construction of the | up to the present time. 
mmingham we are not here closely concerned, but we | Dock Co., however, leased th ге 
may mention that the requirements of Grimsby's growing ship- | Great Central Railway Co., diu ds latter 
о bu de: an extensive scheme of development in | Company were entirely responsible for the engineering side of 
ih eigh ias ds Owing to the limited facilities for exten- | the scheme. As the docks, therefore, may now be considered as 
arked se gr " To the Great Central Railway Co. em- | part and parcel of the Great Central system, we shall in what 
id p he bold scheme of creating a new port. For this | follows refer only to the latter Company. 
Purpose Immingham possessed several natural advantages, The new work comprises an entrance lock 840 ft. long by 90 ft 


The Humber Commercial Railway & 
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wide, а main dock about 1.100 ft. square and having two arms | 


each 1,250 ft. long Ьу 375 ft. wide. and a graving dock capable 
of taking vessels of considerable size. as 15 evident from the 
fact that the entrance is 56 ft. wide. In connection with 
these docks, which at present provide a water area of about 
55] acres, an electrically-operated light railway has been 
constructed from Immingham to Grimsby, large coal-shipping 
plant and an exceptionally fine grain store have been erected, 
together with an electric supply station and a hydraulic power 
plant. 

As giving some idea of the comprehensive nature of the 
scheme, and the importance which Immingham is likely to 

ossess In shipping circles in the immediate future, we may 
mention that each of the seven coal hoists installed on the 
southern quay of the dock is provided with eight serving roads, 
each set of roads being capable of holding 320 full waggons. 


А massive brick dam was constructed just outside the present 

| entrance gates and the final work of the removal of this dam 

| has necessitated the employment of seven divers for some 

months. The method adopted is to bore holes and blast the 
| dam away ; as, however, only small charges can be employed, 
| the process is proving exceedingly lengthy. 

; The general lay-out of the docks, together with the position 
of the new power station, sub-stations, &c., will be seen in Fig. 1. 
It will be noticed that two long jetties extend from the entrance 
to the dock. The eastern of these two jetties will be employed 
for passenger traffic, whilst the western jetty will be utilised 
for coaling. For this purpose a hydraulic hoist has been in- 
stalled on this jetty, and two steel bridges have been con- 
structed for conveying the waggons to and from the coal hoist. 
The utilisation of gravity to the best advantage is undoubtedly 
one of the features of the arrangements at Immingham. The 
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Fic. 2.—PLAN SHOWING GENERAL ARRANGEMENT OF POWER STATION AND HypRavLic Pumpinc STATION. 


"The total capacity for storing coal ready for immediate loading 
on vessels is, indeed, not less than 100.000 tons, including for 
this purpose the reception and marshalling sidings, &c. 

As we are more particularly concerned in the present article 
with the electrical features of the work, it 18 unnecessary here 
to refer at any length to the dock itself, but the following 
statistics are of general interest :— 

Entrance. Lock. | | А | | 
Outer рат of gates, each 56 ft. 6 in. high, 53 ft. 3 in. wide. 
Middle pair of gates, eich 54 ft. 6 in. high, 53 ft. Зп. wide. 
Inner pair of gates, each 42 ft. 6 in. high, 53 ft. 3 in. wide. 
Depth of water on sill (highest tides), 48 ft. 

Depth of water on sill (lowest tides), 28 ft. 


Main Dock. 


Depth of маг... еее 30-35 ft. 

Атей gps cwodc о oseld ea З 1,100 ft. by 1,100 ft.. or 38} 
-Width of walls at bottom | ............ 25 ft. (acres. 
Length of railways and sidings ...... 170 miles. 

Total storage OOM еее 16,850 waggons. 


steel bridges just referred to are an instance of this. The serv- 
ing road to the hoist is inclined so that the coal waggons descend 
by their own weight to the foot of the hoist; they are there 
raised and tipped and the empty waggons run back on the return 
road propelled entirely by their own weight. 

This principle is also employed for the shipment of coal on 
the south quay of the dock, the whole of which quay is set aside 
for coaling, as will be seen in Fig. 1. The seven coal hoists 
installed on this quay, of which one hoist is movable, together 
with the hoist on the western jetty, are all of the hydraulic type, 
and therefore need not here be considered further. The 
six cranes in connection with No. I. transit shed, which have 
been erected on the quay in front of this shed, are also 
hydraulic in conformity with the rest of the scheme. | 

It is interesting. although undoubtedly somewhat disap- 
pointing from the electrical point of view, to notice the great 
use which has been made of hydraulic plant at Immingham. 
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Electric power would certainly seem to have merited greater 
consideration, and we should certainly imagine that the risk of 
trouble in frosty weather, apart from all considerations of 
efficiency, would have turned the scale at the present day in 
favour of electric motors for the hoists and cranes ш such 
an exposed position. | | 
Adjacent to the eastern side of the dock will be noticed 
a large grain store. This building, which is of reinforced 
concrete throughout, will, when completed, be of great interest 
electrically. | 
to be installed and an electrically-driven belt conveyor will 
transport the grain from the quay to the store. We hope at a 
later date to have an opportunity of describing what promises 
to be one of the most interesting installations of this nature in 
this country. ' а 
Another instance of the use of electric power 18 in connection 
with the pumps for emptying the graving dock. These pumps 
are of the centrifugal type and are coupled to induction motors. 
With the exception, however, of the light railway, the grain 
stores, the pumps, an electric hoist in the dock offices, an 
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Several hundred horse-power of motors are. 
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of the present site. It is of particular interest to notice that a 
combined hydraulic and electrical station has been chosen. 
The hydraulic and electric plants are housed in separate engine 
rooms, but are supplied by the same battery of boilers. For 
this purpose the main steam pipe is arranged in the form of a 
ring, one half of which is situated in each engine room as shown 
in Fig. 2 herewith. 

It will be noticed also that the boiler house is located at one 
end of the engine rooms, which is not altogether a desirable 


position, although unavoidable under the circumstances. The 
boiler house plant comprises nine Lancashire boilers arranged 


as shown in Fig. 2. From these steam is supplied at 180 Ib. 
pressure and 200°F. superheat to the electric generating plant 


mechanical stokers. The water supply is obtained from a well 
on the west side of the dock, the water being raised by means'ot 
electrically-driven Rees Roturbo pumps to a 100,000-gallon 
steel tank at a height of 55 ft. There are two sets of pumps,to 
this tank, each pump being capable of pumping 10,500 gallons 


per hour. It is interesting to notice that two other water tanks. 


TIPI 


Fig. 3.—Утем or TURBO-ALTERNATORS, ROTARY CONVERTERS, &c., IN THE [MMINGHAM Dock Power STATION OF THE 
GREAT CENTRAL RarLway Co. 


electric turntable in the storage sidings and five signal cabins 
(electric signalling has been adopted throughout, a motor- 
generator charging set and a battery of 55 accumulators for 
Signal operation being installed in each cabin), the only use 
made of electrical energy at Immingham is for lighting and 
heating. This comprises an extensive system of arc lighting 
for the whole of the dock area and incandescent lighting for the 
company's offices, transit sheds, &c., whilst а number of elec- 
tric radiators are to be installed in the offices. 

Having thus given a brief outline of what the Immingham 
Scheme consists, we shall now consider the various sections of 


electrical interest in detail. In this connection it will be well 
to start with the power station. 


POWER STATION. 


‚ This, as will be seen from Fig. 1, is situated near the western 
jetty and by no means in a central position. The question of 
pane cooling water from the dock, and in an emergency 

om the river, however, doubtless influenced largely the choice 


and similar pumping sets are being installed, one tank near the 
engine sheds being of reinforced concrete and the second near 
the storage sidings. 

The large amount of space between the turbine units attracts 
attention ; but as the length of the electric generator room was 
largely determined by the size of the hydraulic pumping room 
alongside there was no necessity to restrict the floor space in any 
way. Inthis connection the two engine rooms provide a useful 
object lesson. The four hydraulic pumping engines, which 
have been supplied by Messrs. Armstrong, Whitworth & Co., 
are of the horizontal type and are each rated at about 630 H.P., 
whilst the turbo-generators in the adjoining room total 2,500 kw. 
and occupy little more than the same floor space as one of the 
reciprocating units. 

Two hydraulic accumulators are located in а tower adjoining 
the hydraulic engine room. 

‚ А view of the electric power plant at present installed is given 
in Fig.3. This comprises two 250 kw. and one 500 kw. Curtis 
turbo-generators of the horizontal type supplied by the British 


Digitized by (5008 le 


and the pumping engines. Provision is made for installing. 
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Thomson-Houston Co., who were responsible for the whole of 
the equipment in the power station. А 1,500 kw. set of a 
similar type is also just being erected in the space noticed in the 
foreground of Fig. 3. Ор its recent official trial this set showed 
a consumption of 14-3 lb. of steam per kilowatt-hour. The 
existing sets have water-seals in the turbines, but carbon seals 
are to be tried in the new plant. 

The condensers, air pumps, &c., are situated in the basement 
under the turbines, as will be seen in Fig. 4, and induction 
motors are employed for driving the pumps. 
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Fia. 4.—SECTIONAL ELEVATION ОЕ PowER STATION. 


The above plant has been in operation for over nine montks, ; 
as although the electrical installation is not yet quite complete, 
there is a considerable lighting and power load at the Company's 
docks at Grimsby. This load was formerly connected to the 
Grimsby Corporation mains, but on the starting up of the 
Immingham power station the load was transferred to the 
latter, the Corporation thus losing a large and profitable 
consumer. | 

At this point we must also add that the power plant at Im- 
mingham generates three-phase current at 6,600 volts. 50 cycles, 
but the electrical energv is converted to continuous current | 
before being utilised for lighting and traction. The motors for : 
driving the centrifugal pumps, however, are of the three-phase | 
type. | 

А number of sub-stations have been installed (see Fig. 1). | 
These are as follows :— 

1. In the main power station (the two 250 kw. rotary con- 
verters will be noticed in Fig. 3). This sub-station supplies 
continuous current on the three-wire system at 460 volts for 
lighting the quays, offices, &c. 

2. The graving dock sub-station, which supplies three-phase 
current at 500 volts to the pump motors. 

3. The traction sub-station, situated about half-way between 
Grimsby and Immingham and feeding the light railway with 
530 volts direct current. 

4. The Grimsby sub-station, supplying continuous current at 
460 volts to the outers of the lighting and power network at 
Grimsby docks. 

5. The coal sidings sub-station, which converts the bigh- 
tension current to continuous current for lighting tb» sidings 
and the south side of the dock. 

Of these sub-stations Nos. 1, 4 and 5 were equipped by the 
British Thomson-Houston Co., whilst for Nos. 2 and 3 the 
British Westinghouse Co. were responsible. This latter firm 
have also a further sub-station in hand for supplying the grain 
store and the lighting at the east side of the dock. 

To return to the power station. "The control gear is situated 
on a platform, as will be seen from Fig. 3. Of the two switch- 
boards shown in this illustration the one on the right-hand side 
comprises the high-tension panels. The whole of this gear is 
of the remote control (mechanically operated) type and is of the 
well-known standard B.T.-H. construction, so that a description 
is here unnecessary. We may mention, however, that power 
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factor indicators are fixed on the panels, and by varying the 
fields of the rotary converters in the various sub-stations the 
plant can be run to the best advantage. 

The transformers which convert the high-tension alternating 
current from 6,600 volts to 320 volts per phase for supplying 
the rotary converters are located underneath the switchboard 
gallery and are controlled, through oil switches, from the high- 
tension board, which also controls the four turbo-generators 


| and the various high-tension feeders. The latter are brought 


into the station and up to the switchboard in screwed steel pipes, 
whilst the low-tension cables are 
neatly cleated underneath the еп- 
gine-room floor, the arrangement 
of this part of the work being 
one of the neatest that we have 
Seen. 

The low-tension continuous-cur- 
rent board is shown at the left- 
hand side of Fig. 3 and controls the 
continuous-current side of the two 
rotary converters previously men- 
tioned. 
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TRANSMISSION LINE. 


The high-tension feeders to sub- 
stations Nos. (2) and (5) are laid 
underground. The first part of the 
high-tension transmission for sup- 
plying electrical energy to the docks 
at Grimsby and to the light railway 
also consists of underground cables; 
but at а distance of about 11 miles from the power station the 
cheaper mode of transmission afforded by overhead lines is 
adopted. For a distance of about 6 miles overhead construc- 
tion is thus employed, and then for the last $ mileinto Grimsby 
recourse is again had to underground feeders. Tappings are 
taken from the transmission lines for feeding the traction sub- 
station. 

At the junction of the overhead lines and the underground 
feeders an overhead cabin is erected. А view of one of these 


| Fic. 5.—OVERHEAD CABIN AT JUNCTION OF TRANSMISSION LINE 
AND UNDERGROUND CABLES. 


cabins is shown in Fig. 5. A trifurcating box is fixed on each 
of the two three-core feeders and “ straight-through ” joints are 
made on to the connections from the overhead line, lightning 
arresters of the horn type being here fixed. The method 
of leading the tappings from the transmission line into the 
cabin is worthy of note. Mechanical clips are attached to 
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the line conductors and the tappings are led through special The overhead transmission lines follow closely the route of 
glass insulators. The same method 18 adopted for leading the | the light railway referred to below, and earthed cradles of a 
high-tension tappings into the traction sub-station, and is illus- | simple type are fixed wherever a footpath crosses the track. 


trated in Fig. 6. Where the transmission line has to be taken underground, 


pamm a 


вне 
H pese = 
ш ‘ А ; 
FEES SEES iU NES «т 
Б еа ee 
о? | 
og Ihe a 
`^ ERs - +jlL 
= 


EL Cu 
Gomme 
E 015 
c A с OES 
і xe нб 


wenn OY BO ---- aces 


INSULATION 
PLUG 


LEAD L:NER ; ) 


«м: Я 
£05 : р 
WOOD FRAME р : 
"E 
М П 
Ре Кус 
© «i 
| | 
[| 


TO Н.Т. 8U8-BARÉS 
IN SUB-STATION 
т 


$ 
C-— pm 


d 


. 6.—SuowiNG ARRANGEMENT OF INCOMING Н.Т. WIRES АТ 


Lieut RAILWAY SUB-STATION. Fic. 7.—TRANSMISSION LINE POLE. 


The overhead line is run in duplicate, each set of three con- namely, in the dockyard at Grimsby and throughout the dock 
ductors being kept to one side of the poles. The latter are estate at Immingham, where overhead lines, besides и 
mostly A-type (one of the poles is shown in Fig. 7), and bare , venient, would be unsightly, Siemens three-core, lead-covered, 
copper conductors, each of 0:075 square inch area, are used, | paper-insulated cables have been laid on the solid system in 
supported on porcelain insulators. The latter were supplied by | wood troughs. 


Fia. 8.—RoTARY CONVERTERS IN Sup.srTATION AT GRIMBBY. 


| i -STATIONS. 
Messrs. British Insulated & Helsby Cables (Ltd.), but were | SUB-ST 


| | ferred 
manufactured by Messrs. Doulton & Co. Binding wire is used | In connection with the power db x ut E еш 
for attaching the conductors to the insulators. | to the various sub-stations which 23 
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installed, and there is not much that we need add, since in 
most cases the equipment is on fairly standard lines. 

With one exception, namelv, that for supplying the graving 
dock pump motors, all the sub-stations are arranged for trans- 
forming the high-tension three-phase current to continuous 
current at 460 or 530 volts, the first-mentioned pressure being 
adopted where a supply is given for lighting and power on the 
three-wire system (the middle wire being connected to the star- 
point of the low-tension three-phase svstem). and the 530-volt 
supply being only provided at the traction sub-station. 

It will be seen, therefore, that running plant is a feature of the 
sub-stations, in each of which three shifts are worked. The 
hivh-tension energy is transformed down by means of 275 k.v.a. 
three-phase transformers of British Westinghouse manu- 
facture, which feed rotary converters with three-phase current 
at 320 volts. 

Fig. 8 illustrates a typical sub-station, that at Grimsby. 
Three six-pole B.T.-H. rotaries with interpoles are there in- 
stalled. The low-tension switchboard will be noticed at the left- 
hand side of the illustration; the high-tension board will be 
seen at the right-hand side of the door, whilst the transformers 
and low-tension alternating-current panels are Just noticeable 


9.—THREE ELECTRIC CRANES FOR HANDLING TIMBER AT 
GRIMSBY Docks. 


Fic. 


at the extreme right. The high-tension panels are of the stan- 
dard type, mounted on a carriage, which can be drawn out for 
cleaning. The low-tension alternating-current panels are not 
assembled to form the usual switchboard, but each is placed 
facing the converter it controls and immediately in front of the 
corresponding transformer. On the high-tension side the oil 
switchesare remote-controlled by mechanically operated gear. 

The converters, which are fitted with а centrifugal speed 
limit device for tripping the main switch, are started up by small 
induction motors which will be seen in Fig. 8 connected to the 
shaft of each rotary. An adjustable resistance allows the speed 
of the set to be varied for synchronising purposes; and after 
this has been done, the direct-current side 18 connected to the 
continuous-current bus bars. It may be noted that accumula- 
tors do not form a part of the equipment in any of the sub- 
stations, 

A feature of the converters in the Grimsby sub-station is a 
spring device which is fitted into the bearing at one end of each 
machine. The spring tends to force the armature slightly out 
of the field, and the magnetic drag of the latter causes a periodic 
to-and-fro oscillation of the armature, when once an end swing 


has been given. This ensures even wear of the commutator. 

The brushes used on the commutators are of morganite, whilst 

for the alternating-current rings a special composition of carbon 

and gunmetal is adopted. We were much impressed by the. 
smooth and sparkless running which resulted. 

In the traction sub-station the two converters were supplied 
bv the British Westinghouse Co., and are fitted with gauze 
brushes on the alternating-current side. The main feature of 
interest in this sub-station is the method which has been 
adopted for leading-in the tappings from the transmission 
lines. The arrangement is clearly shown in Fig. 6, to which we 
have already referred. 

The Grimsby sub-station supplies continuous current for use 
at the Grimsby docks, and we have previously mentioned the 
arc lighting which forms a large part of the load. Little use is 
mad» of electrical energy for power; in fact, its application 
mainly consists of two coal hoists supplied by Messrs. Head, 
Wrightson & Co., which have been in operation for many years, 
together with three electric cranes Бу Messrs. Stothert & Pitt. 
These were installed last vear for handling timber, as will be 
noticed їп Fig. 9; but so successful have they proved that it is 
probable others of this type will be added. These jib cranes are 
each capable of lifting a weight of 2 tons at 150 ft. per minute, ata 
maximum radius of 42 ft. The lifting motor is of 30 в.н.р. at 
430 revs. per min., the derricking motor of 15 в.н.р. when run- 
ninig at a similar speed, and both the slewing and travelling 
motors are of 6 в.н.р. at 550 revs. per min. The cranes are 
mounted on a truck running on rails 13 ft. 6 in. apart and giving 
a clear head-room of 15 ft. 

Two 5-ton electric cranes have also been supplied by Messrs. 
Musker; these have been in satisfactory operation for several 
years. There are also a number of electric capstans installed at 
various parts of the dock. 


(To be concluded.) 


ELECTRIC CURRENTS FROM CARBON AT HIGH 
TEMPERATURES.* 


BY J. A. HARKER, D.SC., F.R.S. 


Some time ago we endeavoured at the Nation» Physical Labora- 
tory to make a furnace for very high temperatures without emploving 
carbon. The introduction of the Nernst lamp was suggestive. It 
was found that a great number of substances could be made to act 
like à Nernst filament, e.g., a piece of the stem of a churchwarden 
pipe, if sufficiently strongly heated, can be made to conduct electricity 
well enough to become incandescent. Carborundum erystal behaves 
similarly, and requires no initial heating ; in this case the temperature 
can be raised high enough to volatilise off the silicon, which burns, 
forming 2 cloud of silica. 


was not merely superticia!, but extended to an appreeisble depth. 
On the other hand the inner surface of the tub», though freely open 
to the furnace atmosphere. was much less effected. Tio blackening 
occurred to à much less extent if the tube wes shielded. It seemed 
25 though particles, possibly eleetrified, were shot off from the carbon 
walls of the furnece aeross a Space of some 5 or more mms. into the 
тега) of the refractory tubes, 

Dr. G. W. C. Kaye and I were led to investigate the cause of these 
phenomena. [n all the experiments now to be described the pres- 
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Ке Extracts from Dr. Harker's recent. Royal Institution discourse on 
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s ery High Te mperatures, Brief reference was made to this lecture in 
the " Notes " columns of our issue of Feb. 16. The apparatus referred to 


was shown in operation at the annual inspection of the National Physical 
Laboratory last week. 
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gure remained atmospheric, and alternating current was employed for 
heating. Access of air to the interior of the furnace was prevented by 
windows at each end, perforated as required. 

In the early experiments we inserted within the carbon furnace tube 
two insulated carbon electrodes, one of them being hollow, so that a 
Siemens optical pyrometer could be sighted through it. The two 
electrodes were joined externally to an ammeter and a battery of cells, 
and we proceeded to determine current-voltage curves at various fur- 
nace temperatures. 

No eppreci«.ble current could be detected below 1,400°C. with ap- 
plied'potentials up to 8 volts, but as the temperature rose the current 
rapidly increased until at 2,500 deg. or more currents up to 10 am- 
peres were recorded. At the lower temperatures the currents soon 
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Fic. 1.—THE FULL LINE CURVE SHOWS А RELATION BETWEEN IONISA- 
TION CURRENT AND TEMPERATURE, FOR AN APPLIED POTENTIAL OF 2 
VOLTS ON A l cM. GAP BETWEEN THE ELECTRODES. (The dotted straight 
line is plotted from the log. of the current and the temperature.) 


attain what appear to be saturation values. At higher temperatures 
there is a linear relation between potential and current. As the 
length of the gap increased the current diminished at a regular rate ; 
but the decrease was small. 

Fig. 1 exemplifies the exponential relation between temperature 
and current for a 1 ст. gap and an applied potential of 2 volts. The 
dotted straight line was plotted to axes of temperature and logarithm 
of current. 

The magnitude of the currents made it evident that in spite of the 
high pressure the atmosphere of the furnace was ionised to an unusual 
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Кто. 2.—RELATION BETWEEN IONISATION CURRENT AND TIME WITH A 
STEADILY RISING TEMPERATURE. (The “ cold " electrode was water- 
cooled ; the hot electrode was of new carbon. No potential was applied.) 


degree at high temperatures, and we were led to investigate the effect 
of temperature alone, The battery was accordingly cut out, and one 
of the two carbon electrodes was mounted on a sliding carriage so that 
it could, at will, be moved in or out of the hot part of the furnace, i.e., 
away from the fixed electrode or back towards it. The movable elec- 
trode would thus be temporarily cooler than the fixed electrode which 
remained steadily in the furnace. The ammeter in the circuit indi- 
cated a current which amounted to 2 milliamperes at 1,400 deg. and 
nearly 2 amperes at 2,500 deg. ; the cooler electrode was the positive 


one. The currents died away when the two electrodes attained the 
ваше temperature, 


—— 
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The production of an alternating-current of very low frequency is 
thus rendered possible by the use of some periodic device. Ја one 
form of the experiment the movable electrode is attached to a crank 
which, rotated slowly by clockwork, performs the necessary displace- 
ment of the electrode within the furnace. The ionisation currents 
produced are sufficient to make a nest of small glow-lamps light up 
brilliantly, the illumination waxing and waning as the movable elec- 
trode moves in and out. We have been able to repeat some of these 
results with furnaces of a non-electric character. 

In a further series of experiments, various modifications were intro- 
duced. The two electrodes were replaced by two co-axial tubes 
which were mounted within the furnace. The central smaller tube 
was of brass, through which a rapid current of water was sent ; this 
formed the * cold " electrode. The surrounding larger tube of car- 
bon constituted the hot electrode, and received its heat from the fur- 
nace. The electrodes were insulated as before, and into the annular 
space between them hydrogen or nitrogen was continually passed. 
No potential was applied, and the currents we obtained witha steadily 
rising temperature and а new carbon electrode are shown in Fig. 2. 
It will be seen that there was first a small “ positive " current (which 
would be produced hy positive ions crossing from the hot to the cold 
electrode), which soon changed into a much larger “ negative ” cur- 
rent (in the usual direction) ; the intensity of the latter dropped, and 
then showed a progressive increase with temperature. On taking 
down the apparatus we found that the brass tube was coated over 
most of its length with a thick and coherent deposit of carbon which 
had evidently crossed over from the hot electrode. Towards one end 
the deposit was rarer and whitish—presumably silica. We associate 
the maximum negative current of Fig. 2 with the passage of silicon 
and other impurities, which are volatilised at about 2,000?C. out of 


0-8 
S 
t 06 
gy 
& 
ч 
. 04 
i 
NENNNERB 
М 
o, 
P Nm m 
i Ш STEADY | TEMPERATURE 
w 
E ME RES 
3 0 4 


0 20 40 во 80 100 1 


Time in Minutes. 


20 


® Fio. 3.— RELATION BETWEEN IONISATION CURRENT AND TIME FOR Two 
NEW CARBON ELECTRODES, ONE Нот, THE OTHER WaTER-CO0LED. No 
potential was applied. (The temperature was rising for the first 50 
minutes, and was afterwards steady.) 


the carbon electrode. On a second heating neither positive ravs nor 
à negative maximum was detected, but the ionisation current in- 
creased steadily with temperature. The transference of carbon from 
the hot electrode to the cold may prove to bea complete explanation, 
not only of the contamination phenomena which gave rise to these 
experiments, but also of the comparatively large accompanying 
currents. 

Fig. 3 illustrates the results obtained when steps had been taken to 
increase the difference of temperature between the hot and cold elec- 
trodes. The carbon was new, and the negative maximum again 
appears. Afterwards the furnace temperature was steadied. and the 
ionisation current also kept steady in consequence. It will he noticed 
that we were now dealing with currents amounting to large fractions 
of an ampere, and the experiments may fairly be regarded as provid- 
ing а novel means of generating electricity. Their direct bearing on 
the problems of the electric are and the carbon filament lamp is 
obvious, and we are continuing the research with a view to elucidating 
the many underlying phenomena, | 


Telephones and Litigation.—In regard to this question 
Judge Lumley Smith, K.C., remarked recently :—' Half my 
time is taken up here in deciding about discussions arising 
from statements made on the telephone. I wish people would 
write letters instead." 
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THE DIESEL ОП, ENGINE AND ITS INDUSTRIAL IM- 
PORTANCE, PARTICULARLY FOR GREAT BRITAIN.* 


BY DR. R. DIESEL. 

Summary.—The author describes the development of the Diesel engine 
from 1897 up to the present time, and deals with the fuels which may be 
used for working it. The special importance of the Diesel engine for 
Great Britain is also discussed. 


There have been so many publications recently, and especially 
during the past year, in technical periodicals of all languages, on 
the construction of the Diesel engine and its various types, that it 
is hardly possible to give any fresh information on the subject. The 
author proposes, therefore, to discuss only questions of general 
importance concerning the Diesel engine, especially those questions 
which are brought into prominence in the title of the Peper. Since 
its first appearance about 14 years гро the Diesel engine has been 
built by the thousand in the best factories of all industrial countries, 
and hes been set up in the most remote corners of the world. It 
has been proved to be a most reliable engine when properly built, 
the working of which is quite 2s safe аз that of any other system of 
prime mover. Аз early 2s 1897, when, after four years of difficult 
experiments, the author had put the first engine into working order 
in the factory of the Augsburg Works, numerous engineering repre- 
sentatives and experts who came from verious countries to examine 
this engine expressed the opinion thet it gave better heat utilisation 
than any known kind of heat engine. From experience gained sub- 
sequently by working many engines, by gradual improvements in 
the construction апа manufacture, end by increasing the sizes, the 
results have been still further improved, and to-day the thermal or 
indicated efficiency reaches 48 per cent. in this engine. and the effec- 
tive or brake efficiency reaches, in some cases, 35 per cent. of the hest 
value of the fuel. The Diesel engine is therefore the engine which 
converts the heat of the netural fuel into work in the cylinder itself, 
without any previous transforming process, and which utilises it 
as far аз the present standard of science permits; it is thercfore 
the simplest and, et the seme time. the most economie: prime mover. 
These two facts explein its success ; it lies in the new principle of the 
internal working process, end not in constructional improvements or 
alterations of older types of engines. There is no doubt thet the 
careful working out of all the constructions! details also plays è gree 
part in the practics} success of the Diesel engine, as in ny other; 
but they are not the essentia] points, and above all they do not con- 
stitute the great importance of this engine to the world's industry. 

A further reason for this importence is thet the Diesel engine 
has solved the problem of using liquid fuel for power production in its 
simplest end most general form. The truth of this statement wes 
strikingly proved at the Turin Exhibition ot lest year. At this 
exhibition, in the large machinery hell, & вет turbine end a 
large Diesel engine, both made by Franco Tosi, of Milen, end set up 
on the seme stand, were worked together with the same liquid fuel. 
The boilers belonging to the plent were fitted with Kórting nozzles 
for burning crude oil. The difference between the two plants was 
therefore this: For the working of the steam engine the whole 
boiler plant, with its chimney, fuel supply epperetus, purification 
plant for feed water with feed pumps, extensive steem pipes, con- 
densation plent with water pumps and an enormous water con- 
sumption, had to be provided, with the finol result of consuming 
24 or more times the fuel per horse-power required by the Diesel 
engine standing beside it. The latter, being an entirely independent 
engine without any euxiliary plant, took up its crude fuel zuto- 
matically and consumed it direct in its cylinders without опу residue 
orsmoke. А better proof can hardly be imagined, even for the non- 
technical men, that except in specie] cases the steem engine cannot 
compete economic Лу with the oil engine, and from this point of view 
the power plent in the machinery hell at Turin must be looked upon 
as marking en historical event. It is hardly possible for a country 
which produces no сог, like Italy. to develop а greet industry Бозе 
on the steam engine, end this is one reason for the exhibition ot 
Turin of about 30 Diesel engines of various types end sizes, ond m2de 
in different countries. 

It will be seen, therefore, that the Diesel engine is heving en in- 
creasing influence on two other industries—the manufacture of ges 
and coke—the by-products of which have become so importent for 
power production thet on enormous business is 5t present connected 
with them. The list of fuels epplicuble to the Diesel engine is not, 
however, exhausted with liquid fuels such es petroleum or tar oils. 
It is known that brown coal or lignite, the production of which is 
about 10 per cent. of the pit-coal preduction, 2180 yields ters by 
distilletion, and these tars when distilled, when worked up on 


_—— —_ 


* Abstract of a Paper read before the Institution of Mechanical 
Engineers. 


paraffin, produce the so-called pareffin oils es by-products. Not alf 
kinds of brown coal, however, ere suitable for this process; but, in 
any case, these oils have been produced in such quantities that во 
far they have satisfied a good part of the Germen dem2nd for liquid 
fuels for Diesel engines. To thes» must be added other products, 
such as shale and similar oils. produced not in great, but in sufficient 
quantities to be of importznce for power generation. Some countries. 
—Frence and Scotland, for instence—possess them in considerable 
quantities, and they are used in a good many Diesel engine plants. 
It is not generally known that it is also possible to burn fat vegetable 
oils and animal oils in the Diesel engine. It has, for instance, been 
proved that Diesel engines can be worked on earth-nut oil (Arachis 
hypogea) without any difficulty, end the author is in & position to 
publish reliable figures obtained by tests : Consumption of earth-nut 
oil, 0-53 Ib. per brake horse-power-hour ; calorific power of the oil, 
34,124 B. Th.U. per kilogramme, thus fully едис] to tar oils ; hydro- 
gen, 11-8 per cent. This oil is almost as effective as the natural 
mineral oils, and, as it can also be used for lubricating oil, the whole 
work can be carried out with & single kind of oil produced directly 
оп the spot. Thus this engine becomes a really independent engine 
for the tropics. Similar successful experiments have also been made 
in St. Petersburg with castor oil; and anima! oils, such es train oil, 
have been used with excellent results. The fact that fat oils from 
vegetable sources can be used may seem insignificant to-day, but 
such oils may perhaps become, in course of time, of the same im- 
portance as some natural mineral oils end the tar products are now. 
Twelve years ago the letter were not more developed than the fat oils 
are to-day, and yet how important they have since become. One 
cannot at present predict whet part these oils will play in the colonies 
in the future. In any case, they make it certain that motor power 
can still be produced from the heat of the sun, which is always 
aveileble for agriculture! purposes, even when 211 our natural stores 
of solid and liquid fuels are exhausted. 

The author then gives 2 detailed historical account of the develop- 
ment of the various types of Diesel engine, from which it appears that 
countless different types of Diesel engines have been so developed 
that it has become difticult for even the expert to choose between 
them. If one looks through the technical Press, numerous other 
schemes will be found on which the author will not dwell, as they 
have never been actually carried out. To-day, if a new firm is bout 
to menufecture Diesel engines, it is almost impossible to give them 
sound advice gs to the type and size they should choose from this 
bewildering variety. The fads, habits and tastes of the purchasers, 
ond the kinds of machine tools in use in the works, heve to be taken 
into consideration rether then technical points of the engine itself. 
Development is proceeding so rapidly et present that within в few 
months opinions even on important points may eesily be changed. 
Still, the suthor believes that this period of chaotic production will 
soon be over. At present it is generally agreed that the four-stroke 
cvele engine from 5 н.р. up to 600 н.р. may be regarded as the 
exclusive type for stationary plants; but it will probably not remain 
so much longer in spite of its perfection, in view of the development 
of the two-stroke cvcle engine, especially that of the double-acting 
type. The use of the two-stroke cycle engine has increased slightly, 
but it is to be hoped that it will be still further extended. Although 
this engine mov never equal the four-stroke cycle engine as regards 
thermal efficiency, its initial cost is so much lower that its slightly 
higher fuel consumption will be more then counterbalanced by the 
greater interest and emortisation on the higher-priced four-stroke 
cycle engine. When this stage is reached, the question is simply 
one of economy. In the euthor's opinion, the two-stroke cycle 
engine will thus soon make headway for stationary plants. It will 
therefore be necessary to produce from the various systems of two- 
stroke cycle engines e simple standard type, with which the more 
complicated types will not be able to compete. It is the author's 
belief thet this simple stendard type will make its сррезгапее very 
soon, end thet thus the Diesel engine movement will leave the un- 
settled stage and enter оп г, period of quiet expansion. 

After this short summary upon the importance of the Diesel 
engine for the world's industry in general and the historical review 
of Diesel types, the author desires to edd 2 few words on the im- 
portence of the Diesel engine, especially for Great Britein. In this 
connection the three following fects must be borne in mind: Great 
Britein is сп exclusively сой-ргодиетя country; Greet Britain 
has the largest colonis] empire in the world ; and Great Britain 18 
the greatest shipping netion in the world. 

Great Britzin hes hed no naturel liquid fuels of its own; it is an 
exclusively coal-producing country. Based on these statements, 
it hes often been seriously put forward in recent times thet England 
has no interest in the Diesel engine, end that it is against her most 
vital interest to p»rticipste in the development of this engine, ав 
she would neglect her wealth in сог], and make herself dependent on 
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foreign markets when using liquid fuels. The exhibition at Turin 
has shown clearly that England has still very little interest in the 
Diesel engine as far as stationary plants are concerned owing to her 
abundance of coal; for in the English section, with the exception 
of some very small oil engines, only generator gas engines were 
exhibited ; but these were numerous, of first-class workmanship, and 
were built by the best firms in the country. England has therefore 
made great progress in power generation with gas, whilst she has up 
to the present given relatively little attention to power generation 
with liquid fuels. But the foregoing arguments in favour of coal are 
not correct ; the contrary is true. England has the greatest interest 
in replacing the coal-wasting steam engine by the more economical 
Diesel engine, and this, firstly, because she can therewith effect 
enormous savings in her most valuable treasure (coal) and thus 
defer the exhaustion of her stock ; and, secondly, because she can run 
her coal industry and the independent chemical industries on more 
economical lines, when using the coal in the more rational and 
refined way, аз already mentioned. Finally, because she will also 
make herself free end independent of foreign merkets for the supply 
of liquid fuels by using coal in this way, that is, by working the tars 
and ter oils in the Diesel engine. It is not intended to imply thet 
the whole demand of fuel for England could be produced in this 
way in the country itself, but through the inland production, increase 
of prices for foreign oils and the establishment of trusts and monopoly 
companies will be prevented. In this sense independence is meznt.* 

It is not possible to foresee to-day what England cen obtain for 
her colonies from the Diesel engine; even when using only the 
natural mineral oils, the Diesel engine is the predestined colonial 
engine, because only about the fourth or sixth part of weight in fuel 
hes to be transported for it to the colonies and their hinterlands, as 
compared with the steam engine. For a colonial engine the cost of 
freightage for fuel is generally the determining factor. Further, the 
transport of these liquid fuels is considerably easier and more con- 
venient then the transport of coal, especially when tank vessels 
and pipe lines are used; and, finally, the diffieulty of working a 
boiler plant will only occasionally come into consideration in the 
colonies, especielly in the interior, except, of course, for small plants 
using wood, straw and the like. It may be mentioned in this con- 
nection that a pipe line of about 250 miles in length for crude petro- 
leum is being built on the River Congo from Matadi to Leopoldville, 
by means of which this extensive district will be supplied, in the 
simplest and cheapest way, with а constant flowing fuel source, 
from which navigation and the railways, agriculture as well as other 
industries, will get their element of life, namely, motor power. 
This magnificent example ought to be followed in the English 
colonies ; it is not necessary to specify in detail the great importence 
of such an undertaking for them. If one also considers that the 
Diesel engine can utilise vegetable oils, entirely new prospects are 
brought to light for the cultivation and expansion of industry in the 
colonies, which are for no other country of such eminent importance 
as for Great Britain ; and this is where she ought to start às soon as 
possible. The Diesel engine can be worked with the colonies’ own 
resources, and thus again can influence to a great extent the further 
expansion of agriculture in districts where it is predominant. This 
sounds to-day somewhat like a dream, but the author ventures to 
prophesy, with full conviction, that this way of using the Diesel 
engine will one dzy be of the utmost importence. 

When the first successes of the Diesel engine, әз a marine engine, 
were heard of in Englend recently, and it wes published that already 
numerous small mercantile and war vessels were fitted with Diesol 
engines, and the possibility of more important plents was men- 
tioned, and when it was realised that larger ocean vessels were 
destined to be fitted with Diesel engines, and that even a warship 
with à very large Diesel engine was being constructed, it provoked 
& great movement and excitement in Great Britain which is still 
fresh in our minds, Moreover, the reports about successful voyages 
with Diesel vessels under very difficult weather conditions are already 
increasing in number. The captains who have had Diesel engines 
on their vessels report on the great security and comfort in working ; 
shipbuilders publish the figures of their savings. It is unquestionable 
that one of the greatest evolutions of modern industry will be con- 
nected with this development of the Diesel engine, and that Great 
Britain as the greatest shipping nation of the world will derive the 
greatest advantage from it. 


* In this connection it may be of some interest to state that the tar 
production of Germany is sufficient for more than 5 milliards of horse- 
power-hours per year, which means about 12 millions of horse-power 
running 300 days of 10 hours each all the year. Incase of warand the cut- 
ting off of the supply of foreign fuel, this quantity would be entirely 
sufficient, for running the whole fleet, war and mercantile, and for provid- 
mgin the meantime the power for the inland industry as far as necessary. 
Ihe author has not the figures for England, but he presumes they are of 
similar significance. 


NOTES ON AN AVALANCHE WHICH OCCURRED ОК THE 


CASCADE TUNNEL ELECTRIC RAILWAY АТ 
WELLINGTON (U.S.A.). 


On Thursday, March 14, en illustrated lecture, dealing with the 


effects of гп avalanche which occurred near Wellington (U.S.A.), was 
delivered by Mr. T. Stevens before the Institution of Electrical Engi- 
neers. The lecture formed a record of the condition of the electrical 
rolling stock by which the tunnel is operated, and the numerous 
photographs with which it was illustrated were the work of Mr. J. B. 
Cox, the resident engineer for the contractors who carried out the 
electrification. 


Fig. 1.— BLOWING THE PACKED SNOW FROM THE TRACKS WITH 
PowDRR. 


The Cescade tunnel connects two points 2-6 miles apart pre- 


viously served by a 12.mile r&ilway which rose nearly 1,000 ft. 
The eestern end is 3,350 ft. end the western 3,100 ft. above sea level, 
while the height of the pass near the summit із 4,061 ft. The tunnel 
is straight, the average gradient in it being 1 in 59 rising from west 
to east. | 


When first opened over 10 years ego, the tunnel wes operated by 


steam, and on the up-gredient serviee the treins weighed from 1,500 
to 1,600. tons, including two 220-ton Mallet compound locomotives, 
one 24 each end of the train. It wes found necessary for the engine 
fires to be drawn, grates cleaned and special coal, low in sulphur, 
loaded, new fires lighted and coked for en hour or longer before 
starting into the tunnel. Then the two Mallet locomotives took 


Fic. 2.—Rorary SNOWPLOUGH IN ACTION. 


900 tons апа an extra locomotive took the remainder. Under the 
worst atmospheric conditions it wes unsafe to start a second train 
through the tunnel for two to three hours after the one before had 
passed. The tunnel air frequently became so vitiated that the steam 
pressure in the second locomotive (at the back of the train) would fall 
from its normal 200 Ib. per sq. in. to 701b. When this happened it 
became necessary to divide the trein and take part back to the 
Western portal. Good drivers and stokers could not be kept on this 


| tunnel section, because of these conditions. This led to the electri- 
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fication of the tunnel by Dr. C. T. Hutchinson, as described by him 
before the American Institute of Electrica! Engineers.* 

The length of single track electrified is 6 miles, the average gradient 
is 1 in 59 and the maximum gradient 1 in 45. The railway is supplied 
from à power house 30 miles away, where three-phese current is 
generated at 6.600 volts and a frequency of 25. The transmission 
voltage is 33,000, which is stepped down for use on the railway at one 
sub-station at the east end of the tunnel. The pressure is 6.600 
volts per phase which is transformed on the locomotive to either 
625 or 500 volts. Two trolley wires and the track form a three-phase 
circuit. Four 100-ton electric locomotives are employed, each 
having an output of 1,900 н.р. at 15 miles per hour. 

The daily service through the tunnel! consists of 11 trains, six in a 
westward and five in an eastward direction. The running time 
varies from 10 to 18 minutes, and either one, two or three locomotives 
per train are employed. This railway is protected by sheds where 
snow has given trouble, and it is with the effects at one unprotected 
place that the lecture principally deat. 

During the winter 1903-1909 there were some 30 snow slides, but 
only one of them affected the electrical working, and then traffic was 
stopped for half 5 day. Snow falls in this district through 10 months 
of the vear and is intermingled with rain. The total snow varies 
from 75 ft. to 125 ft. perannum. Although the weather is changeable 
and treacherous it cannot be called severe and the depth of snow on 
the level seldom exceeds 20 ft. The railway westward from Welling- 
ton at one end of the tunnel runs 9:3 route miles to rise 1,000 ft. to a 
point which is only 2-5 miles from Wellington as the crow flies, and 
this is the only part of the western mountain section where trouble is 
experienced from snow. From Wellington for 21 route miles the line 


Fic, 3.— ELECTRIC LOCOMOTIVE AFTER THE AVALANCHE. 


is shelved into the side of the mountain and 12 snow sheds have been 
built at points where troublesome slides have developed. Forest 
fires have from time to time removed the trees from these mountains 
and it will be necessary, either to replant the forests, or completely to 
cover the railway with snow sheds. 

Less trouble than usual due to snow resulted during the winter up 
to the middle of February, 1910, but then snow fell, with few inter- 
ruptions, for the remainder of the month. On Feb. 22 snow fell at the 
rate of a foot per hour. and the three steam rotary snow ploughs 
available at the tunnel were unable to cope with it. On Feb. 23, in 
the early morning, the local passenger train and a fast mail train were 
unable to get away from the tunnel. The supply of coal at the tunnel 
became exhausted, putting >] the snow ploughs, which are steam 
driven, out of service. The railway was blocked for miles on both sides 
of the tunnel. At the east end the contractor's restaurant served the 
passengers for three days and then the train was taken through to 
Wellington in search of food. Wellington consists of only one hotel 
and general store and half a dozen cottages. A few hours later a 
snow slide destroyed the restaurant and covered the track where the 
train had stood at the east end. 

On Feb. 28 rain followed the snow, and at about 1.30 a.m. on March 
1, during a severe thunder storm the avalanche came down the slope 
into the centre of Wellington Yard. At the time three of the four 
tracks were occupied for a distance of 1,000 ft. from the inspection 
shed оп the east to the water tank on the west. One locomotive and 
six passenger coaches stood on No. 1 track; one locomotive, two 
express coaches, two mail coaches, a snow plough and its locomotive 
were on No. 2 track; three electric locomotives, one private car and 


+“ Proc,” Vol. XXVIIL, pp. 1409-1445, Vol. XXIX., pp. 34-72. THE 
ELECTRICIAN, Vol. LXIV., pp. 556, 591. 


some goods cars stood on No. 3 track ; and the fourth electric loco- 
motive was in the inspection shed. Along these tracks three rows of 
heavy poles supported eight trolley wires. | | 

The only part of the trains and railway that remained visible after 
the avalanche was à fragment of one box car protruding from the 
snow. The passenger coaches of the two trains were carried to the 
bottom of the canyon and deposited 200 ft. to 400 ft. from the line 
and 75 ft. to 150 ft. below it, being crushed end buried beneath snow 
and logs. The steam locomotives were in à position where the snow 
slide had less force and they were left 30 ft. from the line and 12 ft. 
below it. Three electric locomotives with the snow ploughs were 
carried across three lines of track, over the embankment and down the 
slope а distance of 250 ft. from the line end 75 ft. below it. The 
fourth locomotive was deposited 200 ft. away and the inspection shed 
in which it stood wes carried still further, in fragments. At the 
time of the avalanche from 33 miles east of the tunnel to 22 miles 
west of the tunnel the railway was blocked with snow. For three 
miles west of Wellington the track was covered with snow of depths 
varving up to 30 ft. 

It will be readily appreciated that with such depth of snow the 
steam ploughs could not clezr a way until the top snow had been re- 
moved by other means, Pick and shovel proved too slow. Two 
ste»m ploughs and 300 men worked more than two days to clear one 
helf mile of one track through Wellington Yard. Snow ploughs also 
came in both directions from beyond the snow ares towards the tun- 
nel. Blasting was begun by tunnelling under the snow, but this 
proved too slow. Later, holes were cut by an inch pipe, a dynamite 
cap was pushed through the pipe to the bottom and fired to form a 
cavity ; then 10 to 20 kegs of powder were poured into the cavity and 
the snow was blown up. The result of this operation is shown in 
Fig. 1. Fig. 2 shows the steam-rotary plough at work. 

The time and money expended to put the locomotives into working 
order gives the best evidence of the amount of damage done and the 
speed of repairing it. It was as follows: The avalanche occurred on 
March 1, 1910. The three electric locomotives were put into the 
repair shop on April 5 and the rep2irs were completed on April 20. 21 
and 30, respectively. The total labour cost was under £440, and the 
tote] material cost under £160. The two steam locomotives were put 
into the rep»ir shop on April 19. Their rep»irs were completed on 
May 16 and 19. The total labour cost on them was under £320, 
and their total material cost under £200. The overhead construction 
was repaired and electric operation resumed on May 5. 1910. 

The lecture was illustrated by over 70 slides showing the condition 
of the equipment before and after the avalanche. We reproduce 
three photographs showing, to some extent, what damage was done. 


NATIONAL PHYSICAL LABORATORY. 


A considerable number of visitors, though not so many, 
we believe, as was the case a year ago (probably partly on 
account of the restricted train service), journeyed to Tedding- 
ton on Friday afternoon last on the occasion of the annual 
inspection of the National Physical Laboratory. Visitors were 
received in the new tank building (which we described last year) 
by Sir Archibald Geikie, K.C.B. (president of the Royal Society 
and chairman of the General Board of the Laboratory), and 
other members of the Board, and we were pleased to see that 
Dr. R. T. Glazebrook, C.B., the Director of the Laboratory, 
was also able to be present. Dr. Glazebrook, it will be remem- 
bered, is only now recovering from the after-effects of a severe 
attack of typhoid fever last autumn; but we are glad to be able 
to say that although still weak he is making as satisfactory 
progress as could be expected under the circumstances. 

Visitors subsequently proceeded to the new Wernher 
metallurgy building, which has been completed during the 
past year, and thence to other departments in which they were 
interested. We noticed that work has commenced on the 
erection of the new Optics Building and the Administration 
Section. | 

Details of the work carried оп during the past year will be 
found below, in the reports of the Executive Committee and of 
the Director. 

In their report to the General Board the Executive Com- 
mittee mention the following points :— 

The Committee first express their strong sympathy with the 
Director in his recent illness, and record their high appreciation of the 
energy and devotion with which he has given himself to the 
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service of the Laboratory, and their admiration of the work he Ваз 
accomplished. 

During the past two years the Committee have had before them 
a scheme for the provision of further buildings to meet the growing 
needs of the Laboratory. The complete scheme contemplated the 
transference to Teddington of all the testing work, аз distinct from 
meteorological observations and research, at present carried out at 
Kew. This involved the rection of а building at Teddington for the 
opties section of the Kew work, and rendered imperative the pro- 
vision of an administration building. The scheme included, further, 
a building for metallurgy. The sum estimated for the cost of these 
new buildings wes £30,000, or, with ellowance for additional equip- 
ment, £35,000. The metallurgy building has been provided through 
the generosity of Sir Julius Wernher; and 2 grant of £5,000 was 
made by the Treasury in April last, & promise being also given in 
the summer that & like sum would be included in the estimates for 
each of the two succeeding years, provided the whole scheme were 
completed with this assistance. 

It is hoped that the new buildings may be completed early in 1913, 
and the Committee are confident that the help necessary to eneble 
the equipment of the buildings to be completed setisfactorily will 
be readily forthcoming. 

Tho William Froude Natione! Tank wes formelly opened by Lord 
Rayleigh on July 5, 1911, in connection with the Jubilce Meeting of 
the Institution of Naval Architects ; end another metter of speciel 
interest, in which fresh ground hes been broken during the year 1911, 
is the formation of a new division of the engineering department 
for the investigation of the endurance of experimental road tracks 
end for tests of road materials. Early in the year the Laboretory 
was approached by the Road Board with reference to the matter, 
end a scheme was prepared for submission to the Lords Commissioners 
of H.M. Treasury. This scheme has now been approved. The 
total capital cost of the buildings is to be provided from the ВогЯ 
Improvement Fund, and that fund is also to pay to the Laboratory 
à grant in respect of the cost of staffing and running the Кога 
Laboratory. 

Mr. F. Е. Smith hes mede during the year a lerge number of 
preliminary experiments with the Lorenz apparatus, leading to 
certain modifications in detail, which, it is hoped, may materially 
increase the accuracy of the measurements. The co-operative 
work, in continuation of researches carried out in 1910 at the Bureau 
of Standards at Washington, hes been continued, with the object of 
completing the international specification for the silver voltemeter. 
Thirteen new mercury stenderds of resistance have been constructed, 
five of which were for the Japenese Government. Dr. Shimidzu, 


of the Electrical Standardising Leboratory, at Tokio. worked et. 


Teddington during June and July, and assisted in the calibration of 
the tubes. 

"ome interesting experiments have been made by Mr. Campbell 
in the construction of паи inductances with temperature com- 
pensation. Methods of comparison of resistance with mutual 
inductance heve been employed for the derivation of the value of the 
ohm in absolute units. Comperative tests of total energy and hys- 
teresis loss in iron sheet have been made with the kind co-operation 
of the Bureau of Standards end of the Reichsenstalt. An account 
of this work hes been ргерэте for publication, end shows that the 
results obt=ined in the three laboratories are in satisfactory agreement. 

In the photometry division good progress has been made in the 
establishment of sets of sub-stendards for the measurement of high 
efficiency electric glow lamps, in which further assistance has been 
given by the General Electric Co. Arrangements have been made 
for international comparison of high efficiency standards, with the 
co-operation of other standardising laboratories. Mr. Paterson 
has carried to a satisfactory conclusion his experiments with regard 
to the visibility of distant lights, made at the request of the Board 
of Trade. The results have an important bearing on the regula- 
tions relating to ships’ lights, and a number of such lights have been 
sent in for test during the yoar. 

In the eleetrotechnics division, Mr. Paterson and Mr. Kinnes have 
made a series of experiments on the behaviour of induction supply 
meters when subjected to the ordinary treatment met with in reil- 
Way and other transport. The work on insulating materials under- 
taken at the request of the Admiralty has been continued. 

The research on which Mr. Rayner has been for some time engaged 
on behalf of the Engineering Standards Committee has made good 
progress, and an account of the work is now ready for publication. 
The experiments show that in certain circumstances the long-con- 
tioned application of а lower pressure may be much more deleterious 
to insulation then в higher pressure acting for a shorter time. 


Mr. Melsom has completed a series of investigatory tests on dry. 


cella, as well as on investigation into the behaviour of watt-hour 


traction circuit. "Thé work carried out for the Wiring Rules Com- 
mittee of the Institution of Electrical Engineers has been embodied 
in г Paper read before the Institution in May. 

In the prosecution of the high temperature research in tho ther- 
mometry division, Dr. Herker and Dr. Kaye have been led to 
investigate some interesting ionisation effects in carbon tube furnaces. 

The investigation into the behaviour of different flash-point 
apparetus, referred to last veer, has been continued, and a report on 
the first completed section of the work was published in the summer. 
Recently Dr. Herker hes attended the International Petroleum 
Congress in Vienne, having been 2ppointed by the Home Office 
os their officiel representative. Further researches in connection 
with petroleum testing epparetus are in progress, and. in conjunction 
with the Reichsenstelt, a comparison is being made between the 
Redwood end Engler types of viscometer. 

Apparatus has been constructed for the determinetion of the 
thermal conductivities of heat insuletors, such аз are used for pur- 
poses of cold storage. Experiments on some special materials aro 
now in progress. 

The metrology division, in addition to a large amount of test work, 
has carried out à number of investigations. The study of the silica 
metre hes been continued; the observations tend to throw doubt 
on the idea of о small seculer change, though the life of the standard 
has been too short for definite conclusions to be yet drawn. 

In the opties division, Mr. T. Smith has carried out some interest- 
ing tests of photographic shutters, and has continued his work on the 
general theory of aberrations. 

In the engineering department much valuable work has been 
accomplished. Dr. Stanton’s investigation into the lateral variation 
in the pressure of the wind at any instant over s large area hes been 
continued, and it is considered that sufficient data have been obtained 
to enable a prediction of the wind pressure over an eres of several 
thousand square feet to ho made from observations at a single point. 

The research on the resistance of materials to alternating stresses 
of high frequency has been brought to 2 conclusion, and the results 
have been incorporated in a Peper on the * Strength and Fetiguo 
Properties of Welded Joints," read before the Institution of Civil 
Engineers. The results are in accord with those of the experimenta 
made in the department by the “ ring " method in 1909. and with 
the work of Prof. Hopkinson and others, and show no evidence of a 
reduction in fatigue strength due to the high rate of alternation of 
stress. | 

In the research on the friction of air and water currents in pipes, 
sufficient data have been obtained to enable a determinetion to ho 
made of the ratio of the shearing stress to the rete of chenge of dis- 
tortion in fluids which are in eddying motion. А Paper embodying 
these results hes been published in the “ Proceedings " of the Royal 
Society. | 

An investigation of the permeability to weter, sccular changes 
in length end fatigue properties of reinforced concrete is in progress 
for the Reinforced Concrete Committee of the Institution of Civil 
Engineers ; 2nd the series of shock end fatigue tests on pipe threads 
undertaken for the Serew Threads Sub-committee of the Engineering 
Standards Committee has been completed. | 

In the aeronauties division satisfactory progress has been made 
with the researches carried out in accordence with the programmo 
leid down by the Advisory Committes for aeronautics. 

The study of alloys of aluminium with zinc, and with zine and 
copper together, has been continued for the Alloys Research Com- 
mittee in the metallurgy department. Some interesting experimenst 
have been mede in connection with the metellography of steel at 
high temperatures, and the work on the effects of strain at high 
temperatures has been carried further. The study of the causes of 
brittleness of steel Ваз been continued by Mr. Humfrey. 

The National Tank Department is now in a position to undertake 
resistence tests of models, and the necessary apparatus for propeller 
research will, it is hoped, be installed shortly. 

The following table gives a summary of the tests carried out during 
the past three years, 


1909. 1910. 1911. 
Electrical mcasurements......... 155  ... 1127 us 269 
Electrotechnies..................... 2,328  ... 1,810 ... 2,203 
Photometry ....................... . 913 un - 480 .. 920 
Thermometry ......... ТЕТЕ 368 ... 496 ... 582 
Optics Wc 3,636 ... 5,308 ... 5,106 
Metrology ........................... 2200 ... 1,860 ... 2,974 
Taximeter testing — ............... 10,178 ... 18,360 ... 17,665 
Engineering department  ...... 140 ... 159 ... 283 
‚ National tank ..................... — кз — e 5 
Observatory department ...... 41,794 ... 36,395 ... 37,145 


The income again shows a satisfactory growth, having risen from 
£28,076. 12s. 14, in 1910 to £30,336. 15s. 8d. in 1911. This is mainly 


meters for large currents under a variable load, as met with on a | due to an increase in the receipts for work done, which have risen 
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‚ from &15.363. Os. 9d. in 1910 to £17,398. 35. 7d. in 1911. - The total 


for 1911 includes £687. 3s. 2d. for work done by the tank depart- 
ment. which contributes to the receipts for the first time. The total 
expenditure for the year КИТ has been £30,271. 143. 104., exceeding 
the receipts by £234. 19s, 2d. 


Work PROPOSED Fon THE YEAR 1912. 


Elictricity.— he chief work to be completed as regards the fundamenta] 
units is the determination of the ohm. Further experiments with the 
Avrton-Jones current weigher will be made. In continuation of the 
co-operative work with the standardising laboratories of America, 
France and Germany, comparisons of the new mercury standards of 
resistance and of standards of E.M.F. will be made, 1t is: proposed to 
make such further experiments on standard cells and on the silver 
voltameter as are suggested by the work of the Washington Technical 
Committee. The results of the co-operative experiments should enable 
the international specifications to be completed. B 

It is proposed to improve further the apparatus for the production of 
high-frequeney. oscillations by the addition of a continuously variable 
inductance and some new glass condensers, so that any desired frequency 
сап be directly obtained in the calibration of wavemcters. The series 
of wavemeter inductances will be extended by the addition of further 
coils having very small distributed capacity, and some of the series will 
he re-tested by spark photography. ‘The low-reading marble inducto- 
meter will be completed, and it is hoped to construct some inductances 
with zero temperature coefficient. In the magnetic work it is proposed 
to investigate a new method of testing iron rods and strips. The power 
factors of standard condensers and their variations with frequeney will be 
further investigated, and a new method will be put into operation. A 
subdivided current transformer for the measurement of small currents 
will be completed and its behaviour investigated. 

Elictrotechnics.—W ork will be continued in 1912 with a view to ensur- 
ing still further the constancy and the uniformity of the common unit of 
candle-power used in Great Britain, France and America. Work is 
particularly wanted т the direction of ascertaining the order of дигее- 
ment which results from the different methods which are used for stan- 
dardising high-efficiency lamps in terms of the unit of candle-power., 
and international comparisons are on foot and in contemplation with 
this end in view. The investigation on the personal differences which 
arise when lights of different colours are being compared. will be con- 
tinued. The effect which such differences have on the relation between 
the pentane lamp and the existing working unit of candle- power which 
was reproduced from it in 1904 is also being ascertained by carrying out 
a reproduction of the unit of candle-power in. terms of electric sub- 
standards having light of the same colour as that of the pentane lamp. 
Investigatory work on ships’ lights for the Board of Trade will also be 
continued and probably completed in the earlier part of the усаг. Further 
work is also contemplated on the box integrating photometer which was 
constructed in 1911. It is proposed also to build a spherical photometer 
for comparison purposes and for use in test work on high candle- power 
units. 

The full consideration of the heating of lamp sockets by the Engineering 
Standards Committee had not proceeded far enough. to permit experi- 
ments to be made in 1911. The Laboratory has now been asked by the 
Engineering Standards Committee to make exhaustive tests on different 
tv pes of serew socket holders, with a view to the standardisation of screw 
holders for use with high wattage glow lamps and radiator units. 

А new motor-alternator set of increased power is on order for use in the 
testing of heavy current electrical instruments. "This should be delivered 
in the early part of the vear, and its installation will be undertaken 
immediately. | 

As regards alternating current measurements, а thorough investigation 
will be made of the recently built step-up transformer used in conjunction 
with an clectrostatie voltmeter for the measurement of heavy currents. 

It is also hoped that time and opportunity will allow of further work 


being done on the effect of electric stress on insulating materials in such 


directions as will prove most likely to be useful. 

It is hoped that an extension of the previous Investigation on cables, 
the scheme for which is now under consideration by the Wiring Rules 
Committee of the Institution of Electrical Engineers, will be commenced 
carly inthe year. [tis also proposed to carry on the investigation of the 
constants of resistance metals and alloys, and to continue the work on 
the high temperature gas scale. 

Thermometry.—]n accordance with the desire of the International 
Petroleum Commission, ап inquiry into viscometers has been under- 
taken. and will be pursued during the coming vear. It is also intended 
to investigate the insulating properties of the various non-conductors 
which are largely used in Commercial practice, more particularly for cold 
storage work. 

With a view to clearing up the phenomena which have been found 
to be associated with the atmospheres of electric carbon resistance 
furnaces at high temperatures, И is proposed to continue recent experi- 
ments referred to below. 

Should opportunity afford, the work on the specific and latent heats of 
fusion of zinc aud aluminium will be extended to other metals, and it is 
hoped to conduct an inquiry into the agreement at high temperatures 
between the optical and total radiation types of pyrometers, 

Metrology. —Vhe time of the division will be occupied тай у in routine 
test work, and in the maintenance and upkeep of the various standards 
and vauges in its charge. 

Optics.— The work on the aberrations of lens systems will be continued. 
Progress will be made with the investigation of methods of testing 


astronomical telescopes, photographic lenses, &c.. which will render it 
possible to assign figures of merit to individual instruments. In connec- 
tion with the erection of the new opties building and the transference of 
the test work from Kew, the methods of test now used will be examined 
with a view to their improvement, if possible. The work on the new 
speetrophotometer will be completed. | 

Enginecring Department. —The general work proposcd includes obser. 
vations on wind pressure on structures, tests on reinforced concrete 
beams, research on fluid friction, experiments on the resistance of kevs 
and kevways to repeated stresses, and the resistance of materials under 
static stress to repeated tensile impact. Aeronautical investigations will 
also be continued, and the fitting-up and erecting of the circular track 
road-testing machine will occupy a considerable portion of the statf of 
the “ Testing of Roads and Road Materials " division during the present 
year. mE 
^ Metallurqy.—1t is proposed to continue the investigation of the light 
allovs of aluminium, the eutectics research, the investigation of the effect 
of strain on steel at high temperatures, and the investigation of “ heat 
relicfa " produced by heating polished specimens of steel in vacuo, the 
results being supplemented by etching experiments at high temperatures. 

Metallurgical Chemistry.—Vhe study of analytical methods will be con. 
tinued, and special methods of analysis required in connection with other 
researches will be developed and used. It is proposed to devote special 
attention to the development. of electrochemical methods of analysis 
and the electrochemical preparation of pure metals. An investigation 
of the corrosion of lead by the action of pure distilled water and of moor- 
land and other soft waters will also be undertaken; and in connection 
with the work of a committee of the International Congress of Applied 
Chemistry a series of moisture determinations will be made on coal. 


(To be concluded.) 


FLASHING-OVER IN COMMUTATOR MACHINES: ITs 
CAUSE AND PREVENTION.* 


BY W. W. FIRTH, M.SC. 


By the term “ fleshing-over” is mesnt the formation of en sre with 
explosive violence between the brushes of с, commutator mechine sub- 
jected to 5bnorm2! conditions of lod. In every case the flosh-over 
v ppeers to be e3societed with high-current density in the brushes and 
excessive sparking. А velusble clus to its cause is afforded by this 
fect. It may occur at env 1024. end depends upon the setting of the 
brushes ; г machine set to run зротНез у èt full Тога will probably 
not flash-over at full losd, but will do so on lignt loed if è shor- 
circuit develops. Now there are only two possible reasons for en оте 
forming between the brushes ; either an s bnorme! rise of voltege or a 
decrease of resistance. 

With regard to the former, it is conceivable thet © large induced 
voltage may be generated in the armature by the sudden reduction 
of the current when a short-cireuit clears, but caleuletion shows that 
such 5 result is unlikely with the sme inductances of commutator 
machines. There is only left the second e!ternetive, nomelv. the 
establishment of г conducting p*th between the brushes. 

Here eggin there sre two slternatives to consider, the path mey 
consist of carbon particles liberated from the brushes by excessive 
sparking or of 2 series of loce! ares across the segments. The former 
alternative is somewhat discounted by experiments carried out on à 
mode! commutator section composed of two copper bars insulated hy 
а loyer of mica of the usus! thickness ; the bars were kept at à poten- 
tial difference of about 20 volts. Carbon dust was sprinkled seross 
the mies but no short-cireuiting wes observed even when the carbon 
wes heated, though it wes proved thet the voltage wes sufficient to 
meintain an are between the bers when once started by drawing д 
carbon rod across them. The letter point exploins the fleshing-over 
of old turbo-elternators with wire brushes. When ә wire worked 
loose end bridged the segments some distence in edvence of the 
brushes, en are wes started seross esch pair of segments which мәз 
efterwerds maintained by the generated coil voltage ; some such 
ection as this moy t»ke plece with carbon brushes subjected to горі 
disintegration by excessive current density. 

As regards the possibility of the production of locs! eres between 
the segments by imperfect commutation, with excessive current т 
the armature coils the reversing ficld is weskened and the work of 
commutating the inereesed current is thrown on the brush contact 
resistance. Under these circumstances it is certain thet commutation 
will not be complete by the time the leading segment lesves the brvsh, 
and, in extreme cases, the coil mey be thrown into series with the 
advenced side of the ermeture when it is carrying current in the oppo- 


site direction to that in the armsture. This results in the formotion 
ope d oU OH Ne Ie ПЕР уз с е ah Еа 


* Abstract of a paper reid befor? the Newcastle Lozal Section of the 
Institution of Electrical Engineers, 
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of an arc between the lesding segment gnd the brush- -tip which may 
still persist between the segments when the insulstion is clear of the 
brush. The mein current to or from the brush must p^ss through 
this sre, end æ little consideration will show that it is in the some 
direction in the sre әз the unreversed coil current. 

As to which of these two theories is the correct one, there sre по 
direct means of experiments! proof, but it is likely thot both zgencies 
его concerned, imperfect commutetion as г primery сгазе and csrbon 
dust 2s г secondzry опо; probably the function of the dust is to re- 
duce the resistence of ihe arcs over the mics insulation. Thet c:rbon 
dust hes some influence in producing flesh-over is supported by obser- 
vations on о 7$ Н.Р. 480-volt motor losded with г, direct-coup!ed 100- 
volt 50-ampere generetor. Flesh-over could be produced when de- 
sired by short-circuiting the fully-losded generator through 2, 40- 
ompere fuse. The flash was slways present ct the upper surface of 
the commutetor where the cerbon dust is held on by grevity but none 
were observed on the lower surface where the csrbon dust cen fell 
сезг. Further evidence is thet when the commutator and brushes 
had been well cleaned, flashing-over could not be produced until the 
machine һа run for some time afterwards. 

To reduce the азтгро to the brush-gesr, conducting horns were 
2tteched to the two upper brush-holders with their free ends extended 
well beyond the frame of the machine and ebout 6 in. spart. Exemi- 
nation of the horns showed thet the are had travelled to their extreme 
points. 

A photographic record of current and voltzge to the motor 26 the 
time of flash-over shows that the tesh is not started by a voltage rise. 
end is therefore due to the second cause, viz, a fell of resistance 
scross the surface of the commutetor. The establishment of such 
a conducting path between terminals across which a voltage of 480 is 
mointzined is quite sufficient to stèrt 2 current which instenteneously 
develops into 2 short-circuit. The erc is then blown out by the 
leakege flux, but another one is st once sterted unless the short- 
circuit has cleared ; а succession of fleshes occurs so long as the short- 
circuit lests. There are, in fect, lerge fluctuations below the norme! 
voltage terminated by a felling line as the machine comes to rest, the 
moin fuse of the motor heving blown during the short-circuit. On 
the oscillogrem & distinct chènge in the slope of the current curve is 
noticed zt г point which probably represents the instznt of flesh-over. 
It is of importence to the theory of progressive short-circuit to note 
thet the timo messured on the oscillogrem from the bottom bend up 
to this point closely corresponds with thet required for c segment to 
move from one brush to the next. Until the fuse blows the orc is 
maintained by the supply msins, «nd afterwards by the energy stored 
in the revolving armatures. The meximum current recorded is nine- 
teen times the full-lozd current, and the energy absorbed is about 
7,500 ft.-lb. ; the total time of flesh-over is 0-4 second. The ripples 
in both voltage end current cre due to the varying length of tho are as 
it pesses over the irregularities of brush-gear end horns. 

The re>} solution of the problem of fleshing-over is in the design of 
machines with good commutetion end with en emple allowence of 
insuletion between the segments. In mschines which sre subject to 
the trouble cither the current must be prevented from sttzining 
on excessive velua, so 55 to avoid disintegretion of the brush-tips, 
or if the particles orc libereted they must be et once removed or 
prevented from moving «cross the surfece. Inductence in the line 
hes the cffect of retarding the growth of the current and so c!lowing 
time for the short-circuit to cle;r, but it hes been found thet an 
effcetive choking coil for this purpose would be of prohibitive size end 
cost. Cut-outs operate too slowly to be protective. 

A most effective solution of the problem ћу; been attained by the 
use of asbestos-faced wipers pleced between the brushes and extend- 
ing the full length of the commutetor ; with those wipers in position 
it wes found to be impossible to produce a flash-over under the most 
extreme conditions of load and spsrking. Оп short-circuiting the 
loaded generator & shower of НозВез. st^rting from the brush-tip. 
trevelled over the surface of the commutstor to the wipers, where 
they were inst-ntly quenched. An oscillogram taken under these 
conditions shows thet the m2ximum current resched is shout five 
times that et fulllosd. A further ndventage in the use of the wipers 
is that the surface of the commuts^tor is kept quite clesn end norma! 
sp»rking is reduced tos minimum. The only drawbeck to their use 
is that they retain the carbon dust, and sfter a time become dirty ; 
this results in some slight sp2rking under the wipers, p2rticularly if 
set, оз in this experiment, in the centra] position where the segments 
are carrying their maximum voltege. This points to the advantege 

of using thin wipers set close to the treiling tips of the brushes, and 
arranging them so tht they mzy be easily cleaned or renewed. The 
arrangement now used is to make the brush-box double, the second 
comp2rtment carrying the wiper. On the heaviest short-circuit 
sparking is confined to the narrow space between the brush and the 
Wiper. 


DISCUSSION. 

Dr. W. M. THORNTON said that at one time he had held the opinion that 
flashing-over in direct-current machines was due to a rise in voltage, but 
it had been proved that this could not he the case in the present Paper. 
If the generally accepted ‘* inductive " theory had been correct, generators 
would have been more liable to flashing-over than motors were, but it waa 
generally conceded that this was not the case. Unfortunately, however 
quick a circuit-breaker might be able to act it was useless for preventing 
flashing. The real cause of tlashing seemed to be the maintenance of true 
ares between the segmenta, prob: ably assisted by carbon dust. 

Prof. D. ROBERTSON, in a written communication, said that the voltage 
between the segments at the departing edge of the brush, which main- 
tained the are as the segments left the brush, wás raised in a motor and 
lowered in a generator by the armature reaction; hence the greater 
danger with the former. With rotar:es the matter was complicated by 


the fact that the convertor might act аз an ordinary generator, after the 


alternating-current supply had been cut off, when its commutating con- 
ditions would be worse than those of a standard generator. 

Mr. (+. G. Stoney agreed that flashing-over could take place without a 
rise in voltage. and it was most liable to occur when the maximum voltage 
per segment was high and the pole-tips badly shaped and also where the 
armature reaction was considerable. Attention to these points in design 
and the provision of thicker mica would obviate flashing-over to a great 
extent. Wipers had been tried some 10 or 12 years ago, but had been 
found to be unsatisfactory. They required too much attention and soon 
became dirty. 

Mr. W. BaxTER thought that the leakage field had a good deal to do 
with starting the flash on its journey away from the commutator and also 
in eventually blowing it out. He had seen some severe flashes on genera- 
tors and if they were any more immune than motors it was probably due 
to the fact that the designer usually ensured that the sparking constants 
were better. He agrecd with Mr. Firth that a rise in voltage was not the 
cause of flashing, but not on the strength of his calculation as to the 
voltage necessary to flash-over all the mica segments, because, while this 
might be correct for a perfectly clean commutator а much lower voltage 
was sufficient to flash right round a commutator which had been working 
forsome time. He did not agree that any one set of brushes was specially 
liable to flash, and. in any case, gravity could have nothing to do with it, 
because on this particular machine, running at 1,500 revs. per min., the 
force of gravity was only about ] per cent. of the centrifugal force. He 
thought that wipers were good enough on gas engines and machines of 
that sort but they were out of place on electrie motors, and it would be 
extremely difficult to sell machines fitted with them. Machines designed 
to carry 100 per cent. overload sparklessly would not give much trouble 
due to flashing-over. 

Mr. J. Эснси. said that т a well-designed machine the voltage per 
segment might be very high without causing flashing. Perfectly sparkless 
commutation was the secret of freedom from this trouble. Mica rising 
above the copper segments was a frequent cause of flashing, especially on 
new machines. With regard to the use cf condensers, he had recently 
made some tests with these оп direct-current circuits and had found that 
they were unsatisfactory on overloads. A condenser which would pre. 
vent an are when breaking 22 amperes would show no effect whatever 
with 25 amperes, the ex planation being that after a certain point had been 
reached the condenser commenced to discharge. | Electrolytie condensers 
were not suitable for direct.current circuits. 

Мг. W. А. А. BURGESS expressed the opinion that the prevention of 
flashing-over should be effected. not by wipers or makeshifts of that 
sort, but by designing the machine to suit the load. Не thought that 
condensers could be usefully employcd in improving the commutation of 
direct-current machines and he asked if these had ever been tried in 

ractice. 

Мг. W. W. Равтя, in reply, said that he had not worked out the centri- 
fugal force on the commutator, but. in any case, it did not follow that the 
pariicles were moving at a velocity equal to the peripheral speed of tho 
commutator, He could not agree that wipers were not practicable on 
commercial machines, as they were inexpensive, easily renewed and not 
at all unsightly. In any case some sort of cure for flashing-over was 
better than none. He considered that it was quite impossible to 
design a machine which would be proof against this trouble under all 
circumstances. 


Electrification of Paris Suburban Railways.—The “ Rail- 
way Gazette " states that several important improvements are 
about to be effected at the St. Lazare station in Paris in con- 
nection with the electrification of the suburban lines of the 
Western State Railway to Auteuil, Versailles, St. Germain and 
Argenteuil. The cost of electrification is estimated at 
£5,500,000. The rolling stock will be of the type in use on the 
Metropolitain Railway, but the vehicles will be slightly larger. 
At the Gare St. Lazare all the platforms will be raised. It is 
intended also to do away with the three old Batignolles tunnels, 
the fourth, which has but recently been constructed, being re- 
tained. St. Lazare is the most crowded of all the Paris stations, 
the official returns showing that 827,461 passengers were dealt 
with one day last summer. The nearest figures at any other 
terminus were 289,172 at the Gare du Nord. 
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THE UNIFICATION OF LONDON ELEC- 
TRICITY SUPPLY. 


The action of the London County Council in refusing to 
sanction a loan to the Bermondsey Corporation for the 
extension of their electricity works emphasises a stage in the 
evolution of electricity supply in London. Bermondsey 
is a district which is becoming less and less residential and 
more and more manufacturing, and, consequently, it 1s 
important that electric power should be available in this 
area at a cheap rate. Although for many years the district 
has been supplied by both the County of London Electric 
Supply Co. and the London Electric Supply Corpn., 
some ten years ago the Corporation decided to have a gene- 
rating station of their own. It is difficult to understand 
why this policy should have been adopted, except that it is 
the desire of most municipal bodies to have electricity 
works if this end has been attained by neighbouring local 
authorities. This desire, however, is by no means a sufh- 
cient reason when a district is already supplied by two 
competing undertakings. In the present instance the 
Corporation have the advantage of being able to supply 
their own publie lighting, but even so the undertaking has 
not grown to any particular size. Under these circum- 
stances progress is necessarily difficult, because it is im- 
possible to supply power at a very cheap rate except from 
an undertaking of some magnitude. If the small under- 
taking has no competitor, it can afford to wait its time and 
grow as circumstances permit; but when there is com- 
petition between a comparatively small station and large 
undertakings, the struggle is necessarily very unequal. 
The municipality may, of course, shut its eyes to this fact, 
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but, in doing so, it is doing an injustice to the ratepayers. 
In the present instance the County of London Electric 
Supply Co. have offered to supply electricity “in bulk ” 
to the Council under very favourable conditions, and offers 
have from time to time been made which appeared advan- 
tageous to the ratepayers. The Corporation, however, 
have preferred to have nothing to do with such offers, and 
they have now placed themselves in the rather unfortunate 
position of having spent money in extensions for which the 
necessary loan has been refused. 

Undoubtedly one of the most serious items to be con- 
sidered by a small undertaking which seeks to develop a 
large business is that of obsolescence of its plant. The 
plant which may appear excellent for present purposes may 
be worth very little in a few years’ time. This point was 
sally emphasised at the recent meeting of the Charing 
Cross Co. The Lambeth generating station of this Com- 
pany was built in 1896 on rather special lines, and recently 
it appeared desirable that the Company should not renew 
the lease but should put down апу additional plant at their 
sub-stations. Consequently, the value of the Lambeth 
station has been written off to the extent of £173,562, 
leaving £84,621 to be carried forward. The total value in 
the books for the machinery at this station was £124,580, 
but it was found impossible to realise any adequate sum 
b; private sale. The boilers have been retained for use 
elsewhere in the undertaking, but there remained other 
plant which only realised à gross sum of £4,205. 6s. lld., 
and the net amount reached the insignificant figure of 
£1,797. This may be an extreme case, but it shows what 
large losses electricity undertakings must be prepared to 
face under certain circumstances where a progressive policy 
1з adopted. 

In the inquiry by the Local Government Board into the 
refusal of the London County Council to sanction a loan to 
the Bermondsey Corporation, Mr. C. P. Sparks, the 
em:ulting engineer to the County of London Company, 
was undoubtedly correct in stating that the trend of elec- 
tricity supply was towards concentration. The larger the 
undertakings can be made within certain limits the less is the 
risk ofinvestment. There are already to» many generating 
stations in London, and, undoubtedly, better results would 
have been obtained if larger areas of supply had been per- 
mitted some years ago. In the case of municipal authori- 
ties it is often a great advantage to supply energy for public 
lighting, as this may serve to mask an unsatisfactory 
financial condition in other branches of the undertaking. 
It is impossible to say, without having full details, whether 
the charge made for public lighting at Bermondsey is too 
high, but there can be no question that if this charge is, 
as stated, at the rate of 1-754. рег unit, and if a competing 
authority is willing to supply energy for this purpose at 
$d. per unit, the ratepayers would benefit by the acceptance 
of the latter figure. 

. Doubtless, as time goes on, we may expect the London 
County Council to scrutinise more closely than hitherto the 
granting of loans to London municipal authorities for pur- 


poses of their electricity undertakings. If the whole of the. 


system of electricity supply in London is to pass into the 


hands of the Council, it is only natural that they should 
wish to have some sav in the expenditure of money оп 
undertakings for which they must eventually become 
responsible. It тау seem that from the present year to 
1931 is а long interval. In many respects it 1s, but, on 
the other hand, it will take a considerable time for the 
various undertakings at present supplying London to become 
anything like a uniform whole. In fact, this may be im- 
possible; but а good deal may still be done to avoid useless 
capital expenditure and to assist future development along 
the best lines. 


REVIEWS. 


(Copies of the nndermentioned works can be had from TAE ELECTRICIAN Ос», post 
free, on receipt of published price, adding 34, for books published under 23. Add 
10 per cent. for abroad or for toreign books.) 


By V. Karapetors. (Nev York, 1911: 


Pp. xvi. +283. Хз. 6d. 


The Magnetic Circuit. 
McGraw-Hill Book Co.) 

This book is the companion volume to ‘ The Electric Cir- 
cuit.” It is intended to give a student in electrical engineering 
the theoretical elements necessary for the correct understand- 
ing of the performance of dvnamo-electrical machinery, 

In spite of the statement that * no use whatever is made of 
the artificial concepts of unit pole, magnetic charge, &c." ; and, 
“ these concepts of mathematical physics, together with the 
law of inverse squares are both superfluous and misleading from 
a modern point of view," one is led to doubt whether the book 
does not contain these " superfluous ideas” in some subtle 
form or other, and this suspicion 13 strengthened the further 
one reads. 

The author naturally devotes most of his first chapter to a 
discussion of the units of flux and magnetomotive force. 
Something can certainly be said for his deliberate attempt to 
label some of these elusive magnetic units, but this author has 
pursued the subject as if the escape of one such unit without a 
label must be answered for with his head. Аза result we find 
that, after inventing the term “© perm ” to serve as the unit of 
permeance the next step is to produce the terms “ daraf апа 
" yrneh " as units of elastance and reluctance respectively. 
The latter of these terms surely marks an epoch in electrical 
unit nomenclature. 

Permeability and hysteresis are treated т much the usual 
manner : а useful section is devoted to the discussion of hyste- 
resis and eddy current losses, although the results obtained by 
extrapolation beyond the range of available data must not Бе 
taken too seriously. Perhaps the most useful part of the book 
to the practical engineer is the section on excitation in electrical 
machinery. The essential details concerning the relations 
between maynetising current and flux density and the effects of 
magnetic leakage are put clearly and without the usual burden 
of mathematical formule. Here, as in other parts of the book, 
the author's acquaintance with modern practice and machine 
design is used to advantage, and the reader is not only 
informed but convinced on the matter. | 

In à book of this kind the problems connected with trans- 
formers fill considerable space ; very little, however, is said of 
the actual constructional features of modern converters, 
although numerous references to advanced treatises are given 
in this part of the work. 

_ The chapter on Torque and Tractive Effort is better than 
16 appears to be at first sight, and the practical man must not 
be frightened by the apparently complicated mathematics 
which it contains, or he will miss а valuable portion of the book. 

The problems set at intervals throughout the book are very 
valuable and, as the author points out in his * Suggestions to 
Teachers," they “form an integral part of the book and 
should under no circumstances be omitted." 

The book is well arranged and should prove useful to students 
of electrical engineering. P.H. S.K. 
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Who's Who in Science (International), 1912. Edited by Н. H. 

SrEPHENSsON. (London: J. & А, Churchill.) Pp. xvi. + 335. 63. net. | ON THE DESIGN OF DYNAMO ELECTRIC MACHINERY 


Many of our readers have no doubt experienced, from time 
to time, some difficulty in obtaining information readily on the BY A. E. CLAYTON, В.5С. 
work of scientific men. The volume before us is an attempt to 
remove this difficulty. The sciences embraced are: Agricul- 
ture, anatomy, anthropology, astronomy and meteorology, 
bacteriology, botany, chemistry, engineering, geology and 
mineralogy, mathematics, medicine, physics, physiology and 
zoology. In the preface it is stated that those branches of 
knowledge which lie on. the borderland between Science and 
the Humanities have not been included. and we think wisely. 
Thus we find no entries for such subjects as economics and 
education. | 

The volume starts with an obituary list for the past year, 
followed Ьу the names of the principal professors at uni- 
versities throughout the world. The biographical section. 
which is the main part of the book, is arranged alphabetically 
throughout, and consists in most cases of brief particulars of 
degrees, appointments and contributions to scientific literature. 
In order to secure brevity, only a few contributions to scientific 
literature are given in each case. In some respects this may 
be a disadvantage. but it has the merit of restricting the book 
to a convenient size. 

The volume concludes with a list of names of those mentioned 
in the biographical section, arranged under the various branches 
of science: and, further, each branch is classified according 
to the countries, so that the representatives of any particular 
country сап be seen at a glance. 

In the first edition of a work of this kind it is almost inevit- 
able that there should Ъе a certain amount of incompleteness, 
and we think in all probability the work will have to һе 
expanded to some extent in future editions. For example. 
the subject of physies in Great Britain is probably not quite 
adequately represented by including only 69 physicists. On the 
other hand, it must be remembered that if the work is expanded 
to апу considerable extent for one country, it 1s necessary to 
expand it similarly for other countries. Further, in a volume 
that deals with the whole world, and with so many sciences, the 
work of selection is a matter of considerable difficulty. Even 
as it is there may be readers who would consider that the 
list of physicists in Germany should be as long as that for 
Great Britain. At a first glance it appeared by the index that 
Sir A. W. Rücker and Prof. A. Schuster had been omitted, but 
they appear only to be misplaced. the latter appearing under the 
heading of chemistry. It is noticeable that Japan does not 
appear under physics ; this is certainly an omission. 

We do not doubt that such matters will be considered further 
by the editor in the next edition. Meanwhile the volume will 
prove useful, and we congratulate the editor and the publishers 
alike upon the production of this work of reference. 


Summary.—Vae article deals with the design of dynamo electric 
machines from the point «f view of the individual pole group. 


The armature winding of a modern dynamo electric machine 
consists of a number of pole groups. With alternating-current 
coil windings this is at once apparent ; with continuous current 
the brushes subdivide the windings into ав many groups as 
there are poles. In a balanced design each of these groups 
contributes the same share of the total load, and generates the 
same E.M.F. and current. 

The complete armature winding in reality is thus nothing 
but a battery of pole groups. connected maybe in series, as with 
most alternators, in parallel, as in. the case of lap windings 
for continuous-current machines, or series parallel as with wave 
windings, the actual connection of the pole groups being chosen 
so as to best suit the particular duty the machine has to per- 
form. 

The element of the design of a dynamo is therefore the pole 
group. In a balanced machine each pole group sets up the 
same magnetic and electric actions, so that it would appear 
rational to design the machine from the point of view of the 
individual pole group rather than that of the machine as a whole. 
The chief * electrical " dimensions of a machine are, in a logical 
design. all direct functions of the pole pitch, and not directly 
of the diameter. In practice it is, of course, realised that it is 
the output per pole which determines the proportions of a 
machine rather than the total output ; but almost all the text- 
books of clectrical design lay but little stress upon the great 
importance of the diimcnsions of the pole pitch. 

In the preson: arcicle the author gives an outline of a method 
of designing clectrical machines from the point of view of the 
individual pole pitch. With certain limitations the oaiput 
that cen be obtained from a given pole group varies directly 
with the surface speed of the rotating pari, that is to say, with 
the frequen^y of the flux and current reversals in the armature. 
The limitations occur when the frequency, and hence the peri- 
pheral speed, is so small that the ventilation is poor, when the 
frequency is so high that the iron losses limit the output, and 
when the diameter is small so that with continuous-current 
machines the taper of the tecth is excessive, and with the alter- 
nators the space available for the field windings is limited owing 
to the inclination of the poles. Moreover, at any definite fre- 
quency a given pole pitch and core length is capable of develop- 
ing the same output independent of whether it forms part of a 
machine with a large oz à moderately small number of poles. 
so long as there is ample space for the field windings, and the 
taper of the teeth is not excessive. 

The dimensions of the pole element are thus determined by 


Slide Rule for Shipping Measurements. (Issued by Messrs. 
Scholey & Co., 151. Queen Victoria-street, London, E.C.). 5s. 


This device, known as Ackery's Slide Rule, has for its object 
the rapid calculation of cubic tons for the shipping of goods, on 
the assumption that 40 cubic ft. go to the ton. The data 
consists of measurements of the goods in feet and inches. 
Any engineer would arrive at а result without difficulty 


output per po'e. 
frequency, — 


Derivation of Output. Formula. 


Unless otherwise stated, all dimensions are in centimetres. 


with an ordinary slide rule, but the present slide rule t — pole pitch ; [= axial length of pole. 
simplifies matters in а way which would no doubt be appre- co = frequency. cycles/sec. ; к= peripheral speed cm. fse. 
ciated in the ordinary commercial office. Two slides are provided =9т э. 


instead of one. with scales in feet and inches, and by marking 
the unity position over the 4 instead of over 1 on the second 
slide the division by 40 18 automatically effected. Consequently 
the result is obtained by à single setting of the two slides, and is 
read ой on the lower scale. We are sure that this slide 
rule will be useful to those commercial people who can be 
induced to use It. 


_ poleare — b. 
— pole pitch т’ 
B, —average flux density under pole 
_ flux per pole. 
b xl 
(AS) armature strength in ampere bars per em. circumference 
_ ampere bars per pole, 


b — pole arc ; а 


The Engineering Index Annual for 1910. (New York and London: 


The 7 Enginecring Magazine `). 10a., post free. T 
The vearly volume for 1910 of this well-known index has Mean Е.М.Е. per bar e=aB, x lx vx 10-8 volts. . 
come to hand. It retains its useful characteristics with which —9aB,tl ^. x 10-8 volta . - (П 


a { ) 
our readers are familiar. Total ampere bars per pole=z SCA) xem ж р p 


- 
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From (1) and (2) 
effective volt amperes per pole = k(t x (AS)) (2aB, tl» ) x 10-5 


where Ё is the E.M.F. factor. 
volt amperes per pol? 10° 
DO оа o E 
frequency 2kaB,(AS) 
Denote output (їп volt amperes) per pole frequency by К. 
| 108 
. . F f LeS * -—- в 2 = ` = u 

for continuous-current machines k —1:0 and т? К X в (AN)? 
for alternating-current machines 17] -Kx МД с^ 

5 9kaB (АХ) 


Hence l= 


= 1-06 for three-phase ; 1-01 for two-phase, 
=- 0:96 for single-phase ; 3 winding. 


The Specific Magnetic and Electric Loading Constants, 


B, and AS are thus all important. The actual values which 
are best suited to any particular case are approximately known 
from previous experience for the various types of machine—con- 
tinuous-current generators and motors, alternators, induction 
motors, &c. For any given value of K the product B,(A5) 
is very closely constant and independent of the frequency, 
number of poles, &c., with the reservations mentioned above. 
In general the tendency is slightly to increase В, and decrease 
(AS) with decreasing frequency. It 1s not our present inten- 
tion to give a detailed account of the actual selection and design 
of machines, but rather to indicate the lines upon wluch the 
design may best proceed. We shall therefore not take up space 
by giving tables of loading constants, &c. 

Within small limits the specific magnetic and electric loading 
constants are independent of the actual working voltage. In 
calculating a machine for a given output the whole performance 
can be calculated from the adopted values of the armature 
strength and mean gap density, without any reference what- 
ever to the actual voltage and number of conductors. In prac- 
tice it 1s, of coarse, essential to decide upon the number of 
conductors in order that a convenient. winding, &c., may be 
obtained ; but once the size and arrangement of the conductors 
and slots have been settled, the autlior's experience is that the 
simplest method of working out the performance 1s from the 
actual values of B, and (AS). 

The value of a, the ratio * pole arc "f: pole pitch,” is practi- 
cally a constant for the various types of machines. With con- 
tinuous-current machines without commutating poles a is 


generally 0-7 or 0-75, and about 10 or 12 per cent. less for com- 


mutating pole designs. With alternators a=0-6 to 0-65 gives 
best resulis, so far as wave shape, &c., isconcerned ; with non- 
salient pole machines the ratio is, of course, unity. 

Having obtained т2/ by adopting suitable values for а, В, 
and (AS) it remains to decide upon the ratio of the axial length 
of pole to pole pitch, l/r, in order to determing the actual main 
dimensions of the pole group. Аз а rule the ratio l/r which 


gives the best all-round results, i.e., from the point of view of 
both cost and performance, depends upon local manufacturing 


conditions ; but in general it will be found that the axial length 


to be adopted will lie between the actual values of the pole arc 


and pole pitch. With slow speeds and small pole pitches this 
might give too narrow a machine, and the cost might be exces- 


sive; so that in all save the smallest diameters it is probably 


not economical to adopt a core length of less than 6 in., and not 
less than 8 or 9 in. for very large alternating-current motors, 
With continuous-current machines the number of poles can be 
chosen at will, and a reasonable value for the pole pitch always 
obtained, but with alternating-current machines the number 
of poles is fixed by the speed and frequency, and with small 
Outputs and large number of poles, //r cannot be taken so 
small as 1-0. 

The best value to adopt for l/t is thus obtained from pre- 


vious experience. 
{ 
Let = 
t р, 
ıı 10? i 
Then we have t—(K): (2 4apB (As) ) 
For square pole shoes a =. ы 


With continuous-current machines = 1 апа takinga- f — 0-75 
we have 


Ает) ст. 


where К = (watts per pole)/frequency. 
For continuous-current machines this involves a knowledge 


of the number of poles. In general a pole pitch of 50 or 55 em. 
is about as great as is convenient for large machines, and from 
40 to 45 cm. for four and six-pole designs. (These figures are 
influenced by local manufacturing conditions. The number 
of poles is therefore so chosen as to give the nearest pole pitch 
not greater than the above figures—except in special cases. 

For alternating current machines* the frequency and speed 
determine the number of poles— | 

pole pairs — frequency/revs. per sec. 

For polyphase alternators k lies between 1-01. . (2-phase) and 
1-06 . . (3-phase), and for square pole shoes and а = 0:625 
t=500K' : )' 

Taking now /= r and а =0-65 for continuous-current machines 
with commutation poles, 

1 1 


t= 425(K:)( .. | 
(Bas). 
and for polyphase alternators [=т; q=()-65 


t *420(K)( B AS) 


For single-phase alternators the winding factor with з ог 2 
winding is about 10 per cent. less than for 3-phase winding, so 
that the constant will be about 3 per cent. higher. 

In general for square pole shoes. | 

t—C, xK.. 

For continuous-current machines above 50 kw. (, varies 
ae i and 29, for alternating-current (polyphase) 
above: att ‘alow TI" у, "MO a T 
Ta 2 it со HL Е | pier and For шер 

| ‚Со varie: and 41, the smallest values 
being for the largest outputs. 

For machines of normal outputs the variation is small. 

From 32 to 30 for continuous current, 
41 to 37 for polyphase alternating current, 

» 46 to 41 for single-phase alternating current, 
for machines with square pole shoos and а- 0-75 for con- 
tinuous current, and 0-625 for alternating current. 

It may be of interest to give tlie connection between the 
specific loading constants (АХ) and B, and the output formula 
introduced by Еззоп. 

The output coefficient C is given by 

_КУАх 106 . 7 
Фіх RPM. 
It can readily be shown that 
qu КУА 60. Jot 
RPM x? k aB (ASY 


_К.а.В,. (AS) хл? | 
= 60 X 107^ 


=1-654aB,(AS) x 10-5, 


k о the values already given. 
‘he relationshi ; ) ; i | 
relationship between C, and the Esson coefficient given 
above is 


we have 


7) 


Whence C 


1 Гү 
С, =51 ( 3j for а= 0-625 and square shoes, 


and Cy =48 (7) for а=0:75 ,, » 


Having now settled the pole pitch and axial pole length it 
remains to design the electric and magnetic circuits. 
The Electric Circuit. 
‚ The method of connecting up the pole groups depends en- 
tirely upon the type of the machine, the output and voltage. 
* Alternating-current commutator motors excluded. — 
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Series connection is best suited to small current outputs and 
high voltages; parallel connection is necessary for heavy cur- 
rents and low voltages. In general, small continuous-current 
machines will be wave wound, i.e., the grouping will be series 
parallel; large continuous-current machines lap wound, i.e., 
parallel grouping; and alternating-current. machines series 
wound wherever possible. 


The maximum permissible density in the teeth at once fixes 
the minimum possible tooth width. With rotating poles the 
maximum tooth density occurs at the tooth tips; with rotating 
armatures it occurs at the roots of the teeth. In either case 
the maximum permissible density at the tooth tips is known 
fairly accurately. 

With very high densities the slots carry an appreciable pro- 


L^t а number of paths in parallel, portion of the flux. so that we will let 
a= total nimber of poles, total flux | 
p | Вия = toot] section per pole (al Foot n Nps); 
then 1 pole groups In series. oth Section per pole 
7 


and l — active iron length. 
НЕ and € respectively the tocal voltage and current, 
\ | : 


E, and €,— = “the E.M.F. and current per pole 
group. 
then E E.P 
| а 


апа C, — C/a. 


In determining the main dimensions we have assumed a 
certain. value (AS) for the ampere conductors per centimetre 
circumference. 

Total ampere conductors per pole = t x (АХ), 

also =conductors/pole х amperes 
per conductor, 


Then flux per tooth pitch tooth width x B,,,, Xlo 
also =tooth pitch x B, x I, нь 
hence tooth width (at circumference) 


~tooth pitch x e» x Br., 
i appt. 

For continuous-current machines it is necessary to work the 
teeth at a high degree of saturation in order to minimise the 
distorting effects of the armature currents. The actual work- 
ing value of B,,,, 13 thus well known and varies but little, except 
for the smallest machines. 


The slot width is therefore at once obta/ ned : 


Е ТУЕ ЕРОТ. t x (AS) Slot width tooth pitch at circumference—tooth width at 
ence number о ‘tors per = е Bee 
і С, circumference. | | | 
tx (AS) | PD With alternating-current machines owing to the frequency 
The nearest number to the value “, which will give 


oF 
a convenient. winding and number of slots, &c., must be 
selected.* 
Let N —aetual number of conductors per pole. Then the actual 
C,xN . ' 
armature sirength = aa and in the ensumg calculations 


being greater than with continuous current, the tooth den- 
sities are limited by iron losses. From considerations of iron 
loss the maximum possible tooth density is known, and hence 
the minimum possible slot width. The actual slot-width 
choscn 18 generally any convenient. width not in excess of the 
maximum permissible value. Wich alternating-current ma- 
chines with wire windings the slots have to be chosen to suit 


the conductors; with large sections the conductors can be 
shaped to suit the slots. 


AS denotes the actual value and not the value assumed in de- 
termining cl. 


The actual value of B, will also differ from the assumed 
NI 


ME 


The Section of the Armature Conductors. 


value: B, actual — B, assumed x The Conductor Dimensions. 
i 1 
\ 


With round wires the dimensions are at once obtained from 
the area. Wiih rectangular sections by deducting the total 
space taken up by insulation and slack from the slot width, the 
total width of the uninsulated conductors per laver is obtained, 
and hence from the number of conductors per layer the width 
of cach conductor. The other dimension of the conductor is 
at once derived from the area and the width. With stranded 
conductors allowance must be made for the space factor. 

The Slot Depth is at once obtained from the dimensions and 
arrangements of the conductors, the space taken up by insu- 
lation, slack, and the wedge, &c., used for fixing tlie coils in the 
s'ots. | 

The Resistance per Pole of the Armature Wind ing is obtained 


| l 
in the ordinary manner г, =рх “х М. 


The number of conductors being settled and arranged in a 
convenient number of slots, the actual dimensions of the con- 
ductors and the slots must now be chosen. The section of the 
conductors is determined froin considerations of temperature 
rise, 

By calculation or from the drawing, the mean length of the 
conductor L, and the overall length of the winding are obtained ; 
hence the cooling surface for one pole pitch is also known. 
From previous tests the permissible loss in the winding for each 
square centimetre of cooling surface—with a peripheral speed 
= Jr ^,—1s obtained, and hence the total permissible loss per 
pole in the armature winding. 

Let permissible loss per pole in armature winding =v, 


A 
Armature copper loss per pote = ль The weight рег pole of armature copper 
AN x pile) —89xl,xNxA*x10-3kg. 
Now М x(C,-ampere bars per pole =-т (АХ), The Commutator, 
and Coen density ү Wich continuous-current machines it is necessary to obtain 
- A a satisfactory commutator, and it is desirable to check the 


wu TX (AS) x pxl xe 

Te w 

Hence permissible amperes/cm.? с= ы бын NERA 
TXIAN) x pxl, > 

p being the specific resistance at the maximum temperature. 


The Slot Width. 


Before the actual dimensions of the conductors can be deter- 


mined it is necessary to obtain the slot width, which depends 
upon the necessary tooth section. 


value of the reactance volts. 
slots can be calculated witha f 
end connections an empirical с 


If 


The leakage permeance of the 
air degree of accuracy ; for the 
onstant must be taken. 


NEED sifi ы 
n zi free ” length per conductor 
l=" embedded ” length, 
s=number of turns per coil, 
m —number of commutator segments, 
L, and L,—lines per ampere-turn per centimetre for free and 
Е _ embedded lengths. 

* The conditions which determine the best number of slots and arrange. п ош Straight line commutation 
ment of conductors are well given in most text-books, and so have not Reactance Е.М... ү, ( 
been recapitulated here. | 


volts. 74s*m x revs/sec. х0. (11, +L) x 107 


LÍ TCI — — — - — - 2 
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Taking Hobart's values L,—4, L,=0°8 and, (= 1r for 
square pole shoes and a=0-75, we obtain 
V,.*—405 x ceorASI,. x 1078. 
-20sv(AS)/, x 10-* volts, 
-- 91s x Nuts per Dole volts. 
a 


The above formulæ are for lap windings. For wave windings 
the above values must be multiplied by the number of pole 
groups connected in series. 

The maximum permissible value of the reactance voltage 
being known—in general values up to 3:3 or 3-5, as calculated 
above, can be permitted in cases where the brushes are set with 
а fixed angle of lead for all loads—the maximum number of 
turns per coil is obtained. If the value of V, with $-=1 is 
greater than the safe permissible value commutation poles 
must be used, and the design modified so as to suit them. 

There is no need to recapitulate the method of determining 
the length, &c., of commutator. 

With alternating machines the reactance of the complete 
winding should now be determined ; the leakage permeance 
for the embedded path can readily be calculated and an em- 
pirical constant taken for the “free” portion. The author 
has found the formula given Бу Dr. Kloss} to give fairly reliable 
results for the overhang leakage. In this connection also M. 
Rezelman has published several articles in THE ELECTRICIAN 
giving the results of very careful and elaborate tests upon the 
reactance of alternators. If the reactance is too high it is 
generally necessary to use more slots or to increase the pole 


pitch and decrease the core length. 
(To be concluded.) 


THE ORIGIN OF RADIUM. 


The discourse on the “ Origin of Radium," which Prof. F. Soddy, 
M.A., E.R.S., of Glasgow University. delivered at the Royal Institu- 
tion on Friday, March 15th, dealt with his experimental attempts to 
trace the growth of radium from uranium. His main results, he 
stated at the end of his lecture, were negstive. Tne interest 
of the resesreh lies in the accessory results and in the 
methods, and Prof. Soddy indicated the way in which success 
might be achieved. In introducing his subject he emphasised 
that the disintegration theory of Rutherford and himself had 
been based upon simple chemical facts, and not, as had some- 
times been asserted, upon any physical or mathemstieal theories эз 
to the nature of the atom. The peculiarities of radio-active sub- 
stances had first been sseribed to the non-homogeneity of the sub- 
stances. Thus Mme. Curie hed isolated radium, actinium and 
polonium from the uranium of pitch-blende, and Crookes had 
chemically separated UrX from uranium аз responsible for the 
B-aetivity. When Rutherford and he (the lecturer) had, 10 vears 
ago, chemically separated thorium X from thorium they had made 
the astonishing observation that the rem»ining. apparently not 
radioactive, thorium had regained its activity in à month, whilst the 
thorium X lost it. Since this observation was always confirmed in 
subsequent experiments, the view that the atoms were the ultimate 
unchanging constituents of matter had appeared undermined. That 
was the basis of their disintegration theory. Тһе law underlying this 
change was really the simplest expression of the law of mass action, 
which had been known to chemists since. Wilhelmy'8 researches of 
1850. According to that law, the quantity changing jn the unit of 
time (or the velocity of the change) was always a definite fraction 
(the radioactive constant A) of the amount remaining unchanged. 
The period of average life of the changing atom was the reciprocal of 
^, l4. In radioactivity several successive changes were frequent ; 
À passed into B at some rate, and B into C at another rate, &c., but 
all changed according to the same law. ИР and Q indicated the 
quantities of two successive members of a series, and Ap and ло their 
radioactive constants, then dQ/dt — А pP— A4Q throughout the series. 

Prof. Soddy then exhibited & machine for drawing exponential 
curves which he had constructed with the assistance of Mr. H. Beilby 
апа Mr. Weller, of Glasgow, and he made the machine draw curves 
corresponding to the various periods of decay and generation. The 


* These formule are sufficiently accurate for any value of //r between 
0:5 and 1:0; ^ = main frequency. (The permissible value of Vr varies 
slightly with the size of the machine.] 

T Tue ErgcrmiciaN, April 29, 1910, p. 110. 


| essential feature of this machine, dzseriptioa of which would be pab- 


lished, was a nut provided with г rubber tyre; the nut was cither 
moved down its screw by a cone (itself turned by a rubber pulley) or 
up the screw when the screw wes turning. The rate at which tho 
nut was moving depended upon the height of the nut above the point 
of the cone, and this height corresponded to the quantity of rodio- 
active substance present; by combining several such screws of 
different pitches and nuts in the machine, the constants of successivo 


members of а series could be imitated. Tne equilibrium state would 


be represented by the position in which the nut was moved upwerd 
and downward at equ! rates ; the nut could further be туе to *: free- 
wheel’ in order to imitate ә pericd which was infinitely long when 
compared to the experimental period. 

Many radioactive problems had been solved, Prof. Soddy con- 
tinued, but we knew little so far as to the ultimate disintegration 
products. Uranium seemed finelly to change into lead, though 
this could not directly be proved. and the final product of thorium 
was quite unknown. Ап experiments! research into the origin of 
rodium had appesred simp!e et first sight owing to the exceeding 
sensitiveness of rediosctive methods, of which г demonstration wes 
given. A gold-leaf electroscope hed been charged five hours before the 
lecture and hed kept its charge; but when ә little radium emanation 
was introduced into the air fed into the lecture theatre, end some of 
this air was drawn through the electroscope, the leakage began 
almost at once. The emsnetion wes obtained from 3 milligrammes 
of radium bromide; 1 gramme of radium gave 0-6 cubic nim. of emano- 
tion, and the lecture theatre соплей 50,000 cubic ft., or 13 tons of 
air. Mr. Soddy subsequently gave another illustration of this sensi- 
tiveness with regard to the земе of his disgroms. He pointed out 
that at present a milligramme of RaBr cost £16. ап ounce of radium 
would therefore be worth $750.000. The height of his diagrams ws 
2 ft., but to represent the effects of а penny worth of radium, thev 
should be 6.000 ft. high, or, in other cases (Keetmsn's curves), ot 
least as high as St. Paul's. 

Only two redioactive elements, Mr. Soddy szid, uranium and 
barium, hed sufficiently long periods to account for the m»intenanc» 
of radium in the earth. These elements, moreover, were the only 
two known which had higher atomie weights then radium and mignt 
H^ had started his experiments nine years ego 
In order to remove апу radium already 
From the 


disintegrate into it. 
with 1 kg. of uranyl nitrate. 
present, he precipitated barium враз in the solution. 
solution he prepsred em ination, either by boiling it out with air, or 
by boiling it under reduced pressure, or by boiling it with a vertical 
reflux condenser attached to the vessel. After 500 days he did find 
some radium, but only 1/1.099:В as much аз he had expected. Now 
it followed from the disintegration theorv, and had been established 
by analyses and other examination of minerals, especially by Strutt 
and Boltwood, that the ratio between the apP and лоф (which 
two terms should become equal to one another when equilibrium had 
been attained efter thouswnds of years) should also be the ratio be. 
tween the average life periods of the two elements. The ratio Ra/Ur 
was in all unaltered minerals 3:1 x 10-7. Accepting this ratio and 
Rutherford's period of Ra (2.500 years), the life period of uranium 
сате out to be 8.000,000,000 years. 

These experiments thus gave some, though slight indirect evi- 
dence of uranium being the primary parent of radium, Prof. Noddy 
remarked, end his subsequent experiments had not brought more 
evidence. The extremely slow growth of radium suggested the 
existence of an intermediate product between Ur and Ra, a product 
of very long life. which would be present also in minerals and in 
commercial uranium salts. Не therefore started а new research at 
Glasgow in 1905 in his new laboratory, in conjunction with Mr. T. D. 
Mackenzie. Не took three sepsrate solutions of uranyl nitrate, 
ezch of 1 kg., and extracted the impurities with ether, because the 
previous precipitation with barium sulphate had evidently not re- 
moved 211 radioactive substances, as he proved by a special test. 
Boltwood and Keetman had meanwhile independently observed that 
a substance, which they first took to be actinium, but afterwards 
identified as ionium, generated radium at a very rapid rate. Chemic- 
ally ionium appeared to be identical both with uranium X and with 
thorium; but the period of ionium was many thousand years, and 
ionium gave practically only en a radiation, whilst uranium X 
(known as the direct product of uranium) had a product of only 
35.5 days and emitted merely a-ravs. This complete similarity with 
known elements was one of the festures of the chemistry of radio- 
elements. 

Prof. Soddy's separate studies of his three solutions now proved 
that the radium he did detect was not derived directly from uranium, 
but probably from ionium. Assuming this to be the only inter- 
mediate product, the life period of ionium should at least be 100,000 
vears. Uranium X could be left out of this (time) amount, becauso 
its period of 35-5 days would not affect the results. But the uranium 


D T CPU ENTER EN 


-- =. 


CE —— — 


-a — c 
bora % 


978 


X should vield а-гауз, and Prof. Seddy watched for these in a special 
research conducted with 50 kg. of pure uranyl nitrate, presented to 
him by Dr. С. T. Beilby. The traces of а-тгуз actually observed 
were constant and probably due to impurities not removed from 
the material. The identity of ionium, thorium and uranium X 
first suggested by Marckwald and Keetmen had quite recently been 
confirmed in Mr. Soddy s laboratory by Mr. Fleck (so far unpublished 
reseerch), and that would signify that Mr. Noddy had, in trying to 
remove the UrX. also removed his ionium. 

The concluding remarks of Prof. Scddy concerned the general 
features of the research and the upper limit of the hfe of ionium. 
Auer von Welsbech had isolated thoria from 30 tons of pitch-blende 
from Joachimstal., This thorie. contained ionium, end its radioactivity 
had been studied by Mever and von Schweidler; by examining their 
data Prof. Хаах concluded that the life pericd of ionium would 
he between 100,000 and 1,000,000 vers. These figures had, within 
the last months, received en interesting confirmation by Geiger and 
Nuttall, who studied the depth to which a-ravs from various sources 
penetrated through eir. Their figure would be 200,000 wears. 
Further systematic experiments, which should control the growth- 
curve, should be made with às much 2s 20 kg. of pure uranium salt 
in а special room of a permanent institution. Prof. Soddy himself 
expected to get some more definite evidence from one of his solutions 
by 1917. Ко fer the evidence pointed to the existence of only one 
intermediate long-life product between urenium and radium, though 
there might be more than one. 


—— 


CORRESPONDENCE. 


THE MEANING OF THE FUNCTION Y IN MAXWELL'S 
FORMULA FOR THE LAW OF INDUCTION. 
ТО THE EDITOR OF THE ELECTRICIAN. 


SIR: Ц seems to me that on page 757 of his article Prof. 
C. F. Jenkin interprets Maxwell's equation 


E-VOS-A-wwv 
quite differently from the way Maxwell wished it to be under- 
stood. May 1, therefore, be allowed to explain the meaning 
of its constituent members by a simple example. 
For the sake of simplicity I will confine myself to bodies at 
rest (6—0). I multiply the equation by the increment dr of 
the radius vector r, and take the line integral from a point, P, 


to the point Q in а way to be given especially in each case. 
I then obtain 


Q Q 
J Ew-i вач, м, 
r PE 


It is of importance that w should be а single-valued function 
of the position of the point. 

Now supposing the magnetic field B=cul Я is parallel 
to the z-axis of a rectangular system of co-ordinates : 
СА, cA, 
ce Cy’ 
and it is further homogencous. For this case the following are 
suitable assumptions for the vector potential Ж: 


A* fU) — agfit), А, = ft) + (Loa) 0), А; f), 

in which Л. fy. fs are known functions of the time ( and а is a 
known constant. Hence B.= f(t). 

I now take the line-integrals along the sides of a wire rect- 
angle. Let one pair (length a) be parallel to the z-axis and 
the other (length b) to the y-axis and bound the angle at the 


origin. The following equations correspond to the four sides 
of the rectangle :— 


B, = В, Ls 6, В, = 


Whence it follows that 
(Riet Hae Ra tR a M= (0), 


a not surprising result, and 


Wie YS (R + RoI Hafi (OQ HbA + (1— u)«bf (t) 
= (КБК) (0-Е bf' (t) —чафу' (t). 
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Hence it appears that the single-valued function Y may va 
according to the way the arbitrary quantities /',, f';, а and the 
point where + vanishes is chosen, and that ҹ is not therefore a 
physically defined quantity. If a stipulation is made about these 
arbitrary values, then v, — Y, becomes a definite function of 
the time, while the voltage between the points 1 and 3 may 
have all possible values between certain limits, according to 
the position of the voltmeter leads; v,— v4 is, however, not 
the voltage between points 1 and 3; that would only be given 
for one connection between the points 1 and 3 on which the 
line integral of the vector potential Ж was independent of the 
time. 

The flaw in Prof. Jenkin's argument occurs at the beginning 
of the second column on page 757, where he passes on to 
а part of the circuit. | 

When working with alternating magnetic fields it is welt 
to keep the following rules in mind :— 

1. Do not think either of electric potentials or of electric 

potential differences. 

2. Imagine no “induced E. M.F.s." 

3. Do not speak of a movement of the magnetic lines of 

forces. 


If these rules are obeyed, many errors are thereby avoided. 
Maxwell’s equation 
E—V$6—-.A-Www (M) 

is, it is true, correct, but is not a suitable way of formulating the 
law of induction. On the left-hand side are quantities of a 
certain physical meaning. Hence the right-hand side has 
a certain value. But the distribution of this value between 
the two members is arbitrary. For that reason Heaviside and 
Hertz preferred to formulate the law of induction in such a 
manner that it only contains physically defined quantities: 


(H) 


The equation (M) is a formal integral of equation (H) and can 
be nothing more, the electric field strength £ not being obtained 
from the law of induction alone, but only its curl. Or, what 
comes to the same thing, by the law of induction only circular 
voltages can be obtained, not the distribution of the voltages 
over single parts of the closed line. With a closed conducting 
path the distribution of the circular voltages over the single 
conductors can be obtained simply from their resistances. 


For rigid bodies the equation (H) can be given another and 
more easily interpretable form, viz.,* 
08 


—curl € (Gv) WV BU+ ү? 
f 


where U =} curl ©. Electric curls occur: (1) When а body із 
moved through a heterogeneous magnetic field; (2) when a body 
is turned round an axis diagonal to the magnetic lines; (3) 


when the magnetic induction changes with the time.—I am, &c., 
Clausthal, Feb. 28. Fritz EMDE. 


36 
—curl € — curl VB Bp 


EARTHED DIRECTIVE WIRELESS ANTENNA. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Lest the somewhat striking experiments of Dr. F. 
Kiebitz described in your issue of March 8th should give rise to 
any misconceptions as to the theory of Hertzian wave wireless 
telegraphy, 1 submit the following remarks bearing on the 
explanation of the results obtained :— 

1. The results appear to depend on the degree to which the 
soil and substrata of the ground in the neighbourhood of the 
antennæ can perform the functions of a dielectric under the 
influence of rapid periodic electric stresses. In other words. the 
depth of penetration of the oscillations below the surface of the 
soil is involved. The limitation of penetration is determined 


by the degree of conductivity of the soil and substrata and by 
the frequency of the oscillations. 


_ 2. Since the penetration wi 
it 1s not altogether surprisin 
can be obtained with wh 
Station when using wav 


ll be greater for the longer waves 
g that quite remarkable results 
at 13 practically а buried wireless 


E es of the order of those employed 


———L— 


* 66 ZR E d PASE = 
Elektrotechnik und Maschinenbau ” (Vienna), 1908, p. 1075. 
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д 
The danger of falling into error when dealing with such 


at Clifden, Norddeich, Eiffel Tower and other long wave stations. 
On the same view it will be rather surprising 1f any great effi- 
ciency of transmission or reception can be attained with the 
shorter waves used at smaller installations unless the site of the 
station be chosen on ground having the required small con- 


ductivity, as on dry sand of considerable depth. 


3 Where the conditions are such that the penetration ts 

nsiderable 
height above the “electrical ground” of the 
svstem, but making due allowance for imperfect action of the 
ground as а dielectric medium. It is not, therefore, surprising 
that raising the antenne height bv a few metres above the 
soil does not appreciably increase the range of action, because 
the increase of the total effective height above the electrical 
Whereas the system may 
be made quite effective on land, it will doubtless be found that 
much longer waves are required to make it effective if the 
system is established on the sea, if indeed it could be made 


great it is equivalent to having the antenne at a co 
* effective ” 


ground of the system is but small. 


effective at all under this condition. 


4. It is stated that the dissipative antenne resistance 18 very 
much higher and the voltage of the antennw very much lower 
for a given amount of antenna energy than when a high um- 
brella antenna is used. These two statements are, of course, 


synonymous, and both are explained by the dielectric losses 
The voltage 


in the soil rather than by enhanced radiation. 


of the antenna is due to resonance, and the resonance is largely 


destroved by the dielectric losses. 


5. The use of linear antenna in the experiments of Kiebitz 
is calculated to give a maximum directive effect both for trans- 


mission and reception, and there can, I think, be little doubt that 


this advantage minimises the disadvantage due to heavy 


dielectric losses in the soil. 
The experiments are undoubtedly of a very interesting and 


instructive nature. Probably they tend to show that effective 


radiation can be produced from a partially buried oscillating 


svstem where the conditions are such that the obstruction 
offered by the conducting surface layer of the soil 18 overcome. 


In the lower strata 1t 1s quite probable that the dielectric losses 


are negligible. The matter should have a direct bearing on the 
very important question of selection of suitable sites for long- 
distance wireless stations. It should not be difficult, indeed, 
to apply the system for the purpose of testing site suitability 
in an inexpensive manner. Various other possible applica- 
tions suggest themselves in the way of ascertaining the nature 
of the lower strata for geological purposes, &c., bv the use of 
appropriate wave-lengths and exact measurement of dissipative 
resistance.—I am, &c. 
G.P.O., London, March 16. J. E. TAYLOR. 


A.C. VECTOR DIAGRAMS, 
TO THE EDITOR OF THE ELECTRICIAN, 


Sır: Mr. Hawkins’ article appearing in your issue of 
March 15th, concerns a difficulty which is met with by everyone 
who tries to teach the principles of alternating currents. 
The nature of the difficulty 13 explained very fully, but I am 
inclined to think that by treating it at such length Mr. Hawkins 
has made much ado about a very small and simple 
thing. And more than this; I am afraid he may have created 
a stumbling block. The wording of the first paragraph of 
the article seems to suggest that the triangle method and the 
parallelogram method of combination of vectors are different 
and lead to different results. Such an idea might cause 
a student much trouble, for the two methods are, of course, 
identical, the triangle being merely an abbreviated form of 
the parallelogram. 

The difficulty dealt with in the article is well illustrated, I 
think, by the question :—“ If the phases of a star-connected 
three-phase generator are 120 degrees apart, how is it that the 
voltage between lines is 1/3 times the voltage per phase? For, 
surely, the magnitude of the resultant of two vectors 120 
degrees apart is equal to that of either component vector?” 

The answer is that the line voltage is the vector difference, not 
the vector sum, of the phase voltages, 


problems may readily be avoided by the student if he 13 careful, 
in dealing with circuits in which various windings are concerned, 
to indicate properly which is the “ beginning ” and which the 
“end” of each winding. 

. When two windings are joined so that the “end” of one 
goes to the " beginning " of the other, the Р.О. overall is the 
cector sum of the P.D.s over the two windings. — If the ^ end ” 
of one winding goes to the " end " of the other, the rector 
difference is obtained. 

In a star-connected three-phase generator the windings of 
the phases may be spaced 120 electrical degrees apart, in which 
case the “ ends ` of all three phases are Joined together to form 
the centre of the star and the " beginnings "" form the terminals 
of the generator. The voltage between lines is then the vector 
difference between two phase voltages. 

If the phases of the winding are spaced 60 degrees apart— 
as they usually are—it becomes necessary to connect the 
`` end " of phase I. to the ©“ beginning ? of phase Ц. and to the 
"end" of phase Ш. In which case the voltage between 
lines I. and II. is the rector sum of the voltages over phases 
Г. and II. 

Considerations of this sort are of importance in wiring up trans- 
formers on polyphase systems, and emphasise the usefulness 
of the “ polarity " test, by which it is assured that the begin- 
nings of all the primariesand the beginnings of all the secondaries 
go to terminals which, for the whole line of transformers, are’ 
similarly situated with regard to the transformer housing.—I 
am, &c., F. M. DENTON, 


Northampton Polytechnic Institute, March 16. 


DOMESTIC TARIFFS. 


The following is an account of the discussion that took place 
а short time ago at Manchester, when Mr. W. W. Lackie read 
his Paper оп this subject. An abstract of the Paper appeared 
in our last two issues, and of the discussion in London in our 


last issue. 

Mr. S. J. Watson (Bury) said that, unless tariffs were suitably framed, 
users of the supply would not understand and appreciate the charges 
which wer» made and consequently apparatus was not brought into use. 
The large number of tariffs in use up and down the country was extraordi- 
nary. This condition of affairs was not good for the industry, and he 
thought that in the future there should be some attempt by station 
engineers to reduce tariffs to а common basis which would be clearly 
understood by everybody who used an electrical supply. The figures the 
author gave showed the enormous ditference which existed in the charge 
per unit to different classes of consumers. The author stated that the 
average account of domestic consumers was £2. 163. per annum. The 
question of domestic supplies was one of the most important, and he 
doubted whether with such a small income per service the supply could 
be profitably given, not on account of the generating costs, but due to the 
distributing cost, including capital charges on mains, repairs, meter 
reading and accounts. The average expenditure on mains and services 
was usually £40 to £50 per consumer, and assuming that half the con- 
sumers were large and cost £80 to £100 per service, and half of them small, 
costing £20 to £30 per service, the capital and maintenance costs on distri- 
bution alone would be £2 to £3 per service per annum. They should do 
their utmost to encourage the domestic use of sundry apparatus to in- 
crease the revenue per service from small users. The existing systems of 
charging on flat rates per unit made it difficult to give reductions hy com- 
piratively small increments. At present, if it was desired to reduce from 
За. per unit it was necessary to jump to 234. or 21d., which was equal to 
9 per cent. or 17 percent. If flat rates were maintained. he would suggest 
that, instead of charging per unit, the rate should be 10 units for 2s. 6d., 
and the reduction could then be made in penny stages. 

Mr. MirES WALKER could not understand why to-day, within 10 miles 
of Manchester, they should be paying 6d. per unit. He thought that, in 
the case of large power users, considerable difference should be made in 
the charges for а good and bad power factor. When а consumer could 
sce that by providing a better power factor he would be charged a better 
rate. stations would get better power factors. 

Alderman WALKER said that one of the principal objects to be borne in 
mind in obtaining an increased use of domestic apparatus was that no 
separate wiring should be required. He knew that in trying to g.t 
lighting consumers on the Manchester system to install radiators, &c., 
immediately they were told that it was necessary to incur extra capital 
expenditure they would not listen any further. yet they were the type of 
consumer who would be the most advantageous to the department if they 
could be obtained. Опе of the first things to see to was that the wiring 
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was large enough for any additional load that might be required. He was 
киге that there was no hope if a double system of wiring was required. 

Mr. А. G. Cooper (Colne) said the author had stated there was no neces- 
sity for additional wiring for radiators. That might be so if the installa- 
tions were originally wired for carbon lamps. Mr. Watson had mentioned 
the difficulty of obtaining small reductions in the charges: he thought the 
best plan would be to work by а system of discounts, say 21 per cent., 
Э per cent. or 19 per cent., for prompt payment, and at the same time get 
the money in sooner. 

Мг. С. C. Аатеназох (Rochdale) agreed with the remark of Mr. Miles 
Walker re power factors. There was no doubt that if large alternating- 
current supplies were taken, the question of power factor was serious for 
station enjyineers, and he thought it would pay to have some method of 
controlling the motors on consumers! premises. Double wiring should be 
got rid of if possible, but it was very necessary to see that additional load 
by the connection of radiators, &c., was not growing out of all proportion 
to the original wiring. Municipal authorities should have much stronger 
powers to control the wiring of premises in their districts and to sec that it 
was carried out in a manner suitable, not only for present conditions, but 
for future extensions. He agreed with the suggestion Mr. Watson mado 
with regard to charging in larger units. It was no good giving a consumer 
fod. reduction, whilst if they gave him a reduction of 1d. it was more 
than they could atord. With regard to discounts, the idea seemed to be 
that they should be based on the number of units consumed. — Personally 
he did not agree with that. People who only dealt with hb Ils only under- 
stood £. я. d., they did not understand what discounts were and did not 
саге. The consumer. if an ordinary business man, was able to understand 
and appreciate the discount better. 1f they looked into a comparison of 
accounts for consumers having the option of a maximum demand system 
and flat rate, it was seen that with a discount on quantity the consumer 
paying the lowest average rate per unit was also lable to get a larger dis- 
count; in other words, the effect was cumulative. Но considered. dis- 
counts on the amount of the bill were better. With regard to the maxi- 
mum demand system, he would be pleased. to see all his consumers 
gradually get on to the flat rate, and had this in mind when considering any 
revision of charges. The flat rate was readily understood, but the maxi- 
mum demand indicator system was not easy to explain so as to be clear to 
the ordinary consumer, and it was seldom remembered, even if understood 
at the time. 

Mr. Н.Т. Winkissos thought that the author had done quite right in 
devising so simple a tarif. While the maximum demand system was 
technically correct, it was a mental impossibility for the consumer, and 
the sooner that was realised the better. The simpler the tariff, the better 
for all concerned. The basing of tariffs on the maximum demand system, 
without actually indicating the maximum apd taking it as an arbitrary 
figure based on the lamps installed, was purely a tax on installations, 
which was wrong. Some of the power companies in Switzerland charged 
so much per lamp per annum without any unit charge whatever, and this 
was very simple but not perfect. Не had often wondered why, in the 
case of flats, blocks of small houses, offices, &c.. a flickering device should 
not be installed in each consumers premises and a charge made on the 
demand at which the fheker operated, without any unit charge; it would 
practically amount to a rate such as charged for water. ‘The waste of 
electricity would not be serious and would not matter very much, as it was 
much more important to keep down the maximum demand on the peak 
than to reduce the actual units consumed off the peak. This system 
would considerably reduce the capital cost. firstly by keeping down the 
maximum demand on the station, and secondly in the consumer's premises 
by eliminating the meter, exeept one for the whole building. И would 
also reduce the running expenses in reading meters and maintaining them, 
which Mr. Саске m'ationed amounted to 121 per cent. of the cost of 
supply to the domestic consumer. They would also get a very good load 
factor in the accounts department, as the accounts would be made out for 
sume time ahead quite accurately, instead of there being a rush at the end 
of each quarter. The disadvantage of this scheme was in the fact that it 
would not be feasible where heating and cooking apparatus was installed, 
and separate circuits would have to be provided, but the rooms occupied 
in such buildings would all be contiguous, and a separate circuit would not 
be an expensive matter. In the case of corporations and supply com- 
panies, some kind of tariff was essential for light and small power, but 
where it came to large power users it was a question of getting the best 
price they could. ‘Po simplify matters, it was very often necessary to 
create a tariff for each individual consumer. He had known cases where 
consumers had been charged, quite in their own language as it were, such 
ax à weaving shed, at so much per loom per annum. 

Mr. W. Cramp said that there was the question of limit of supply area. 
While they all wished to avoid the multiplication of tariffs, vet it seemed 
rather unfair, considering Mr. Lackie’s figures with regard to capital cost 
in the case of lighting, that a consumer who was 5 miles from a centre of 
supply should yet arate like that of the man in the centre of the city. 
There was no central station engineer present who had said anything 
about special rates. И was a point which came out very strongly in 
Mr. Lackie s table, in which special agreements were mentioned for a con- 
sumption of 1,714,693 units at 119. perunit. [t was quite clear from this 
that the large consumer was not in Glasgow encouraged to the same extent 
as in some municipalities. Did Glasgow never cater for the large con- 
sumer who could give а good load factor. or were such men in Glasgow 
willing to pay Id. per unit? Mr. лее stated that “ there іх no neces- 
sity to supply electrical energy for lighting at Jess than 3d. per unit in a 
town or district where the price of gas is 23. рег 1,000 eub. ft. or more." 
He questioned whether that was the fairest way of looking at things. It 
might be human nature, but for how long was electricity to be tied to the 


price of gas? Mr. Lackie had apparently discovered the constancy 
of load factor for domestic purposes. И was оп this that his tariff was 
based. Other engineers must have discovered it, but they had not used 
it in the same way. He agreed entirely with those central station 
engineers who said that separate wiring for power and light must be aban. 
doned. How was a man who was installing electric light in a house which 
he had taken for three or five years to afford to put in two sets of wires ? 
It was not reasonable. As an alternative. he would suggest that electrical 
apparatus, such as radiators, «е... should have а small ^ Coulomb ` meter 
attached to each piece of apparatus which could be read by the ordinary 
meter man. Such an addition would not be at all expensive. One argu- 
ment which Mr. Lackie used. viz.. the allocation of a proportionate number 
of lighting units to each of the two-monthly bills, was very cunning, but it 
also seemed to be commercially sound and reasonable ; for it was clear 
that a large part of the cost of one unit was duc to capital charges, which, 
naturally, should spread themselves evenly over the whole year. 

Mr. Lacktie, in reply, indicated that so far as Glasgow was concerned, 
Govan and Partick Municipalities and the Clyde Valley Power Co.had prac- 
tically the same rates for electrical energy as the Glasgow Corporation. 
Whileit was true that certain consumers vave a return of only £2. }6з. per 
kilowatt and others paid £12 per kilowatt, the consumer who paid £12 and 
got his energy at 144. per unit did not complain of excessive rates ; it was 
the consumer who gave the smaller return and wasicharged at 34d. per unit 
who found fault with their methods of charging. Alternatively to reduc- 
ing the rate per unit from 31d. to 31d. ог charging a rate per 10 units, they 
might reduce the number of hours’ use from 730 to, хау. 700 or 600. The 
items which would be charged up against the other consumers, if the one- 
hour and under consumers were not supplicd, would be such items ав 
interest, sinking fund, depreciation on land and buildings and administra- 
tive charges. It was quite true, as Mr. Miles Walker had said, that the 
consumer having a bad power factor should pay a higher rate per unit than 
the consumer having a high power factor: but if it was difficult to explain 
the meaning of the load factor to the ordinary customer, it would be far 
more difficult to acquaint him with the significance of the power factor. 
In reply to Mr. Cooper, he was of opinion that there was a great deal of 
house wiring which would stand a considerable amount of heating and 
other appliances being attached to it without danger. 1 was obviously 
im possible to have a fixed price for electrical energy all over the country 
when one found coal varying in price from 48. to 24s. per ton. interest 
varying from 2j per cent. to 4 per cent., and sinking fund from 1 per cent. 
to 31 рег cent. He also doubted whether a fixed principle could be laid 
down owing to the varying nature of the supply in ditferent districts, and 
the varying diversity factor in the case of different classes of consumers. 
In reply to Mr. Wilkinson's remarks regarding a fixed charge of so much 
per kilowatt, and leaving the consumer to use his current free of further 
charge, this would lead to abuses. It was also unfair. One might get 
consumers paying the same amount of money for widely varying total 
numbers of unites. The proposal by the chairman that the rate of charge 
should not be the same all over the city, but should be lower to those con- 
sumers who were nearest the generating station. owing to the se requiring 
sm iler capital expenditure in mains to supply them. ignored a number 
of important factors in connection with the generation of electrical energy, 
Lo, the powerstation had to be put down where energy could be generated 
most cheaply, and the consumers nearest the station might easily be the 
most unprofitable ones connected to the mains. With reference to 
special agreements, the analysis given in the Paper showed that it was 
immaterial whether a consumer paid for 730 hours’ use at 34d., and all 
further units at id., or merely paid the flat rate of Па. quoted. 

In connection with the discussion in London, reported in our last issue, 
Мг. А. H. Seabrook writes as follows :— 

" During the discussion on Mr. Lackie’s Paper I said that ‘in the 
present «tate of the art’ it was an advantage to have а number of 
alternative tariffs. I quite agree that we must look forward to getting 
а universal tariff eventually which will meet all requirements, but in the 
meantime it is no use refusing remunerative business because we have 
not developed such а tariff.” 


PARLIAMENTARY INTELLIGENCE. 


[Es] 


RAIL-LESS TRACTION BILLS. 


Last week a Select Committee of the House of Lords commenced the 
consideration of the four Brighton and District Rail-less Traction Bills. 

Mr. Н. Тлюуь, K.C., in opening the case for the Brighton Corporation 
and in opposition to Hove Corporation and the Brighton District {ram- 
ways Bills, said the proposal of the Corporation was to run trackless 
trolley cars over certain roads within their own borough, and other roads 
in the borough of Hove and through the urban districts of Portslade, 
Southwick and Shorcham. The proposal of Hove was to run trolley 
omnibuses in the borough of Hove and in the same district westwards. 
The proposal of the local tramway company was to resuscitate a tram- 
way which existed to-day in part of the borough of Hove and through the 
urban districts to the west. Brighton Corporation sought authority to 
run а trackless trolley system from the Old Steine, Brighton, to the 
Preston village, on the borough boundary, then by а loop route in connec- 
tion with the tramways going first to the west, then to the north and then 
to the west again to the Seven Dials, again at the borough boundary, e 
travelling westwards. The proposal consisted of a through cast a 
west route from the eastern boundary of the borough, through Hove an 
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that number would be final. 
did not know any place where double-decked cars were worked by the 


trolley system, but the invariable practice on the Continent was to have 


single-decked cars. 
danger to the outside passengers if double-decked cars were allowed, and 
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ахау through the urban districts. 


road upon which the trackless trolley cars were proposed. Brighton 


Corporation were a tramway authority within their own borough, but the 


Corporation had never seen its way to give support to anv tramway 
cast and west through Brighton and near the sea front, as the roads were 
too narrow and they were unsuitable for that purpose. During the last 
few years the Corporation had been attracted by the trackless trollevs for 
the east to west scheme. Having dealt with the history of the tramways 
in Hove, he stated that in the 1911 session the local omnibus company 
obtained powers for a trolley route between Rottingdean and Brighton. 
That company was seeking further powers for a trollev system, but 
Brighton Corporation had entered into à provisional arrangement under 
which the company would withdraw their bill in the present session, and 
thev had agreed to transfer to the Corporation their rights and powers 
under the 1911 Act. Brighton Corporation agreed, in the event of their 
obtaining powers to construet and work trackless trolleys on the east and 
west route, to make a cash payment to the company. There was no 
opposition to some of the routes. The Brighton Corporation had no 
desire to invade Hove, and he intimated that if Hove Corporation really 
wanted a trackless trolley system, or if they decided it was a desirable 
system in the interests of the public, he would undertake to construct 
that portion which was in the borough of Brighton and was quite willing 
that Hove should construct the portion in Hove. With regard to the 
outside districts, thev would do the construction there, if Hove wished, 
or Hove should do it if she wished, or they would doit in part. In regard 
to the opposition of certain frontagers on one of the routes, the Согрога- 
tion were prepared with an alternative route to meet their views. In the 
Brighton Corporation bill powers were sought to extend their area of 
electricity supply, and to supply electricity for the purposes of the trolley 
system through the district. Brighton only wanted power to supply the 
district with electricity with the consent of the local authorities, and as 
he was informed thev were opposed to that, he would not trouble the com- 
mittee with that part of the bill except as to power to supply the trolley 
svstem (if authorised) with electricity through the district. 

Ald. GEERE, deputy mavor and chairman of the Brighton General 
Purposes Committee, gave evidence of the need for better transport 
facilities in the district, &c. They would pay £12,000 for the under- 
taking of the omnibus company. The scheme outlined in the bill would 
be successful financially and technically. 

Ald. Уизох (chairman of Brighton Tramways Committee) and other 
witnesses also gave evidence in support of the bill. 

Mr. J. B. HawrL TON, general manager of Leeds municipal tramways, 
said that in his opinion motor omnibus traction was unreliable, and the 
advantages of a trackless trolley system were infinitely greater. Com- 
pared with the size of the motor 'buses now running in Brighton. the 
trackless trollev cars would be about 6 in. narrower, but about the same 
length. А trolley vehicle would be 1 ton or 30cwt. lighter than an 
A trackless trolley system would. be much more 
There were steects on the route that were 
It would entail а very 


electrice omnibus. 
reliable than motor “buses. 
extremely narrow and unsuitable for tramcars, 
large sum, practically ап impossible sum, to widen the road for tram- 
ways, but in point of mobility, reliability and noiselessness, 1ail-Iess trac- 
tion had great advantages over а motor "bus system, and the fact that 
Brighton Corporation were already owners of a generating station, 
supplying current for the tramways. made the introduction of the track- 
less trolley as an adjunct the more easy. Both the Old Steine to Preston 
and the station to Seven Dials routes were highly desirable. Trolley 
Vehicles did not interfere with earriages drawn up in front of shops any 
more than any other vehicle did. The east to west route was a very 
Important line. It was practically the commercial centre of Brighton, 
aud it was absolutely necessary that some means of transit should be 
carried through it. It was for the publie convenience that the route 
should be continued through Hove and bevond. It would be a great 
calamity if one form of traction were adopted for Brighton and another 
for Hove. The district should be dealt with in a uniform wav, and there 
should be one scheme for the whole of the area. There were no enzineer- 
ing difficulties beyond the width of the road in Brighton. The tinancial 
fizures in the bill were the result of his estimates as to capital expenditure. 
He had gone into the figures for each route. The undertaking would 
certainly be worked at а profit, even Brighton and Hove alone. On the 
outside districts taken by themselves they would have a feeding effect, 
and assist in making a profit for Brighton and Hove. The operating 
Cost, compared with motor omnibuses, would be very much less. In 
regard to objections to overhead equipment, witness said that usually 
that was raised every where at first, but was afterwards found to be senti- 
mental. At Bournemouth they had abandoned the conduit tram 
system through the centre of the town and substituted overhead equip- 
ment; and at Edinburgh the authorities were wavering between the use 
of motor "buses and rail-less traction. 

In cross-examination by Mr. Balfour Browne for Hove. witness agreed 
that the Leeds system was an extension from the centre to the outlying 
Motor 'buses were still running in Leeds. but they were not 
satisfactory. He agreed that the local authority should decide upon the 
svstem of traction in its own area. Exclusive of overhead equipment, 
the cost of working trolley "buses was 6d. 10.614. per mile, but he was not 


districts. 


aware that the cost for motor "buses was not more than 7:74. Motor 


buses carried 34 and the proposed trolley "buses 28, but he did not know 
The motor "buses were double-decked. Не 


He did not know that there would be considerable 


There was an existing tramway 
running from part of the borough of Hove to Shoreham along the same 


-it was sanctioned by Parliament, it could not be removed. 


he hoped they should get them. It was a perfectly safe proposition. If 
thev got power to use double-decked cars the weight of each car would, 
within а ewt. or two, be the same аз a single-deck саг. The outside dis- 
trict, bv itself, would not be remunerative. He put the loss on that part 
of the route per mile at £119 per annum. The kind of vehicle was a 
detail for the Board of Trade. ‘The standards to be erected in the 
Western-road could be used for street lighting. 

In his re-examination Mr. HaAwiLTON said the whole point was that, 
taking the whole working and capital costs, the trolley was much cheaper 


That was why the tramway was, In the outer dis- 


than the tramway. 
A vehicle ener- 


trict, so out of place, and the trackless trolley suitable. 
gised direct was much more certain of doing its work and would have а 
longer life than a motor omnibus. Witness said the outside part would 
be barely self-supporting. Trackless trolleys had been authorised for 
places urban and non-urban. 

Mr. C. J. SPENCER, general manager of the Bradford Corporation Tram- 
Ways, said a system of rail-less traction was opened at Bradford in June 
last, and had been extremely satisfactory and successful, so much so that 
the Corporation had decided to extend it. "The cost would average at 
6-94. per car-mile, excluding interest and sinking fund. The Brighton 
estimate was very reasonable. He was certain the Western-road was 
too narrow for a tramway. Не did not think there was any greater 
difficulty in accommodating rail-less vehicles for driving than in the case 
of motor omnibuses. In fact, he was strongly of opinion that wherever 
motor omnibuses would operate, so far as narrow streets were concerned, 
rail-less motors could equally well operate. He had reason to think 
it would be safer and better with a rail-less trolley vehicle than with a 
petrol motor 'bus, for a rail-less trolley “bus driver had at his command 
almost an infinite quantitv of power drawn from the power station, 
whereas the motor "bus was limited as to power of engine, He had also 
more mobilitv. They had had in one case a complaint of noise, but they 
put in a silencing arrangement and they had no further difhculty. He 
regarded it as a great point that Brighton Corporation, like Bradford 
Corporation, possessed a large electrical generating station. 

In cross-examination Witness admitted that the receipts of the track- 
less trolley system at Bradford were less than he estimated, and that 
there had been a slight loss on the svstem. 

The CHAIRMAN: From your experience as tramway manager, are you 
of opinion that rail.less traction may some day supersede tramways 
altogether ?—I don't think it will supersede the tramway on broad roads, 
but it is an excellent. substitute where roads are too narrow for a tram- 
way. Where the roads are broad, a tramway will, so far as 1 can see, 
always hold its own. 

Mr. J. M. McEvroy, of Manchester, said he had considered the best 
means of providing a svstem of transport between Rottingdean and 
Shoreham, and his view was that there should be a through route between 
Rottingdean and Shoreham, and it should be operated by one authority. 
He spoke as a man of experience in those matters, and he was quite sure 
that was the right solution of the problem. He thought Hove ought to 
come to some mutual arrangement for а through running. [t would be 
for the Corporation of Hove and the other districts to own the equipment 
and leave it to Brighton to operate. Having regard to the narrowness 
of Western-road, he thought the trackless trolley system was the best. 

This concluded the promoters’ case, and evidence for the opponents, 

including the Western-road frontagers, was given. 
* Col. YORKE, who was present on behalf of the Board of Trade, said the 
Board were of opinion that the circumstances concerning parts of Wes- 
tern-road, North-street, St. James street, Upper St. James’s-street, 
Bristol-road and St. George's-road were such asto render the Board averse 
to seeing any system of trackless trolley traction along the route. The 
Board had no views on the matter of motor "buses. The Board of Trade 
had hitherto expressed an opinion averse to the use of double-decked cars. 
There was no experience to guide them in respect to such cars, either 
abroad or in this country, and the Board thought double-decked cars 
were more dangerous than single-decked cars. Then the use of double- 
decked cars would increase the weight of the cars, and the Board had 
decided from the first that the weight of а car should not exceed 31 tons 
unloaded, or 5 tons loaded. Не suggested as the reason for the extra 
danger the existence of overhead equipment, control poles and passengers 
riding on top of the cars, to say nothing of the possibility of the equip- 
ment coming down in the street. The single-decked trolley car had 
statutory powers to run through the streets, and could never be diverted 
from the strects, whereas the motor omnibuses were subject to moro 
supervision and can be diverted to other routes. There was no reason 
why it should be more dangerous, except that the width of the trackless 
trolley wheel was greater than that of motor omnibuses. Even assuming 
& trackless trolley car of the same or less width than thc existing motor 
omnibuses, he thought there was a reason why it should not be autho- 
rised to run. 

In crogs-examination by Mr. BALFouR Browne, Witness referred to 
the effects of irregularities of the road and the greater liability of double 
decked cars to overturn. If their lordships sanctioned the route, and 

On the other 
hand, in the case of omnibuses the services could be varied if found 
inconvenient, or the licenses could be withheld by the local authority. 

Mr. BaLFour Browne, in opening the case for the Hove Bill, said 


Hove Corporation did not desire to have a trackless trolley system, but 


they did admit that there was a necessity for better means of communica- 
tion through Hove into Brighton, and also with the outside districts 
lying to the west.  Western-road and Church-road were quite unsuitable 
for tramway traction or a trackless trolley system, and, if necessary, he 
could prove there was в very strong feeling upon the part of a very large 
number of people against the proposals. As far as traffic was concerned, 
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the two towns were practically one, but at the same time the character 
of the places differed materially. Brighton had a large number of shops, 
and did a considerable amount of business, but Hove, although in the 
Western-road, and having some excellent shops, was practicallv a resi- 
dential district. If, however, their lordships should decide that the 
trackless trolley system was theright thing, the Corporation would loyally 
carry out their lordships’ decision and make a trackless trolley svstem. 

Evidence in support of the bill was given bv the Мауог of Hove (Ald. 
Marks), who favoured motor omnibuses, and who gave particulars of the 
present transport facilities. Evidence of property owners and others 
was also taken. . 

Mr. W. Н. Dawson, city engineer of Bradford, said he had assisted 
Mr. Scott, the Hove borough survevor, to prepare the estimates of the 
cost of the Hove trackless trollev lines, and those estimates were, in his 
opinion, quite sufficient, and the roads were suitable. The trackless 
trolleys would provide a proper service for Hove and Shoreham. There 
were not any difficulties on the proposed routes in controlling trackless 
trolley cars. 

Мг. А. В. FEARNLEY, general manager of Sheffield Corporation Tram- 
хауз, said Sheffield was now promoting a bill for working 20 miles of 
rail-less traction lines. He was not opposed to the system when it was 
in the proper position, and in the proper streets he had great faith in it. 
Witness thought that а motor omnibus service would be sufficient for 
Hove, and he saw no reason why they should not have it. The Hove 
roads were roads over which a regular means of transit should be pro- 
vided. The Hove scheme covered distriets left out in the Brighton Bill, 
and in this respect it would be of much greater convenience. Personally, 
he had no objection to poles and overhead wires in streets ; he had been 
using them for many years. Brighton ought, in the first place, to 
demonstrate in а smaller way in their own borough that the trackless 
trolley system could be worked advantageously. Great improvements 
had recently been made in motor omnibuses. 

Mr. А. A. С. Swiston considered the Western-road unsuitable for a 
trackless trolley system. He agreed that there should be a through 
route, but the narrowness of Western-road made trackless trolley very 
undesirable. In his opinion it was certainly possible to provide an 
adequate service of motor “buses. He believed that further improvements 
would take place in motor omnibuses. He did not regard the district 
аз а desirable one in which to have overhead wires, and there was no 
doubt that the better class property owners objected to it. 

On Wednesday evidence for the opponents of the Hove Bill was taken, 
after which Mr. Hutchinson, K.C., opened the case for the Brighton & 
District Tramways Bill, which seeks to incorporate the Brighton & Dis- 
trict Tramways Co., and to enable that company to acquire the tramways 
of the British Electric Traction Co. between Hove and Shoreham. 

Mr. К. SELLON gave evidence as to the history of the existing tramways 
and of the various steps taken to develop the line. The Bill sought 
powers to carry out a transfer of the tramway to а company which would 
thoroughly reconstruct it and electrify it, and at the same time widen 
Norfolk Bridge. The British Electrie Traction Co. had spent £30,000 in the 
district in trying to make that connection, but had not succeeded. The 
promoters of the Tramway Bill had no objection to the Brighton Bill 
within their own district. Undoubtedly they had to admit that Юг 
certain purposes rail-less traction was useful, but in this case he was of 
opinion that it was ill-advised and it would involve a serious financial loss 
to the Brighton and Hove ratepayers. There were only 34 miles of road- 
way in Hove over which it was proposed to run rail-less cars. To earn 
£16,500 a year in Hove the rail-less cara would have to cover 744,000 
miles a year, and that alone would incur a loss on the working of 54,650. 
to which must be added interest and sinking fund and at least £1,000 a 
year depreciation. So that there would be a total loss in Hove alone of 
55.502. 

The consideration of the Bills was not concluded when we went to press. 


METROPOLITAN DISTRICT RAILWAY BILL. 


A Select Committee of the. House of Commons commenced the con- 
sideration of this bill on Tuesday. 

The Hon. J. D. FirzcERALD. K.C., said the bill conferred powers to 
widen the railway on the Wimbledon and Fulham section, to enable a 
more frequent service of trains between Wimbledon and the Mansion 
House. It was also proposed to build two new stations, 

Wimbledon Corporation opposed on the ground that the station accom- 
modation in the borough was inadequate; and the London County 
Council also claimed that new station construction should be subject to 
the London Building Act. 

The CHAIRMAN said the Committee would require the arrangements 
for platforms, entrances and exits to be clearly set forth in the agreement. 

A report from the Board of Trade suggested that the new lines should be 
deemed to be part of the Metropolitan District Railway for calculating 
maximum rates, tolls and charges, and the promoters submitted a clause 
to carry out the recommendation. The Committee, however, amplified 
the clause, and, on the question of improvements in the Wimbledon 
station generally, the general managerof the London & South-Western 
Railway Со. undertook to bring the whole matter before his board at an 
early date. 

In regard to a clause restricting the luggage to bo carried by any раз- 
senger to 28 lb., Mr. Fitzgerald explained that the enormous increase in 
trafie since the adoption of electric traction, the rapid transit and fre- 
quency of trains not equipped for carriage of heavy traffic made the 
restriction necessary. 

The clause was opposed by the Metropolitan Railway Co., and evidence 
was given to show that the inconvenience of the restriction would be 
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keenly felt by passengers who travelled by the Inner Circle and lines соп. 
necting with the Metropolitan District system. 

The Committee agreed to the clause, with a proviso exem pting trains of 
the Metropolitan Co. on the line of that company. 

The bill as amended was ordered to be reported. 


THE ADMIRALTY AND WIRELESS MESSAGES. 


In the House of Commons on Tuesday Mr. PETO asked whether, in the 
case of the wreck of the steamer ** Delhi," owing to the wireless apparatus 
being calculated to send messages with a wave-length of 300 or 600, and 
the Admiralty stations being tuned to wave-lengths varying from 600 
to 1,600, the * Delhi " was unable to communicate with Gibraltar, and 
communication was only made through the new wireless station at Cadiz 
opened only a fortnight before the wreck ; and what steps would be taken 
to make Admiralty wireless stations of use in similar cases. 

In reply, Mr. CHURCHILL said the wireless messages from the “ Delhi” 
were taken in by H.M. ships at Gibraltar, and it was not the fact that 
the news of the wreck was first received by the naval authorities through 
the wireless station at Cadiz. The International Wireless Convention 
provided for the differentiation between commercial and naval wave. 
lengths mentioned by the hon. member. Whenever a sufficient number 
of men-of-war were in company a look-out was kept by one of* them on 
a commercial wave-length. Naval shore stations, however, had to look 
out on naval wave-lengths, and consequently commercial ship or shore 
stations would not ordinarily be able to communicate with them. That 
differentiation was necessary, and he did not propose to alter it. It 
would be possible to have an additional receiver or some additional] plant 
nt the Admiralty stations so that they might be able to take messages 
from commercia] vessels. This was only a question of money. 


Wireless Telegraphy in the West Indies.—ln reply to а question 
in the House of Commons, Mr. L. Harcourt stated on Wednesday that there 
were wireless stations in Jamaica, Trinidad, Tobago and British Guiana, 
and the erection of stations in Barbados, the Bahamas and British 
Honduras was under discussion. 


National Electric Construction Bill.—The National Electric Con- 
struction Co. intend to apply for leave to introduce in their Bill provisions 
to confirm an indenture between Carnarvon Corporation and the National 
Electric Wiring Co. for procuring the execution апа maintenance Бу the 
National Electric Wiring Со. of the works necessary for the supply of 
electricity throughout the Borough of Carnarvon, &c. 


LEGAL INTELLIGENCE. 


uma Gee 


Schwartz v. India Rubber, Gutta Percha & Telegraph Works Co. 


On Wednesday the Court of Appeal (the Master of the Rolls and Lords 
Justices Fletcher Moulton and Buckley) heard this appeal from an award 
of the judge of the Woolwich County Court. 

Mr. Кхоскев. for the applicant, said deceased. who was an electrical 
engineer, had been in the employ of the respondents and, amongst other 
things, it was his duty to lay electric cables. In December, 1910, he was 
orderéd to go to Teneriff: to lay cables there. and the ship in which he 
went was lost with all hands in the Bay of Biscay and the question was 
whether the employment of a man on a British ship brought him within 
the operation of the Workmen's Compensation Act. There was no 
question that the accident was one which arose out of the employment, 
and the sole point was whether British territory included British ships. 
If so, did it enable a man killed on such a ship to come within the Com- 
pensation Act. According to the authorities a man on board a British 
ship was held to be on British territory, and И it were not so thero 
would be no law at all for the man whose employment took him to sea 
on such a ship. 

Lord Justice FLETCHER Мосьтох said that from sec. 7 of the Act it 
was clear that it was not intended to include ships as part of the ambit 
of the Act, and the Court had to construe the Act as a whole. 

Lord Justice BuckrEY said that sec. 7 had special reference to seamen 
who, but for that section, would be outside the Act altogether. Bec. 7 
said that a seaman might recover notwithstanding that he was at sea on à 
British ship. 

Mr. KNocKER said that if a British ship was, for criminal purposes, 
British territory, in the absence of sec. 7 the Act would apply to the case. 
The present вес. 7 was only introduced for the benefit of seamen. The 
deceased was а workman who happened in the course of his employment 
to be on a piece of British territory which brought him within the general 
statute law. А number of facts had been agreed. and the finding of the 
Board of Trade inquiry had been accepted. The deceased was not 4 
seaman, and see. 7 did not apply to him. That section simply extended the 
ambit of the Act; it was an extending and widening section and was 
unfairly used as an excluding section. The general law of contract 
would apply to British ships. 

Th> MASTER CF THR В 011 S asaid that there was no question as to deceased 
having been employed by respondents at the time he lost his life, and his 
widow now said that she had a right to compensation under the Act. 
Applicant was met by the difficulty that the case did not come within the 
provisions of the Act. Sec. 7 was not a provision for everyone on board а 
ship, but only for seamen—the crew of the ship. It was impossible to 
hold that because a special section of the Act conferred upon a certain 
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class certain rights that every man who was injured on board a ship was 
entitled to claim compensation. Having regard to sec. 7 of the Act he 
could come to no other conclusion ап that the view taken by the County 
Court Judge was right, and that the appeal must be dismissed. 


Lord Justice FLETCHER MOULTON agreed. 
Lord Justice BUCKLEY also concurred, observing that in his opinion a 


British ship for the purposes of the Act did not come within the territorial 


limits. | | 
The app2al was accordingly dismisaed with costs, 


Beaumont v. Underground Electric Railways Co. of London. 


This case came before the Court of Appeal (the Master of the Rolls 
and Lords Justices Moulton and Buckley) last week, upon the appeal of 
the company from the award of the judge of the West Brompton County 
Court, under the provisions of the Workmen's Compensation Act in 
favour of the administratrix of Allan Beaumont, who, before his death. 
was emploved as the feed pump attendant at the Lot's-road station. 

Mr. SHAKESPEARE, in support of the appeal, said it was based upon the 
ground that there was no evidence on which the County Court judge 
could have come to the conclusion that Beaumont's death was occa- 
sioned һу an injury or accident arising out of and in the course of his 
employment. In Mav, 1909, deceased, while in the service of appel- 
lants, met with an admitted accident, but from the effects of that acci- 
dent he had recovered. Beaumont afterwards developed valvular 
disease of the heart. On Sept. 20, 1910, Beaumont when at work com- 
plained of a pain in his side, and left off work. He, went to two hospitals 
and afterwards died. The County Court judge held that the man's work 
was too much for him, and that the heart disease was probably caused 
by a strain, but he (counsel) contended that there was no evidence to 
justify any such finding. . 

Mr. TURRELL having supported the award on behalf of respondent, 
their lordships allowed the appeal, holding that there was not a particle 
of evidence to show that Beaumont's death was the result of an accident 
which arose out of and in the course of his employment. Judgment was, 


therefore, entered for the company. 


D. Watson & Co. v. Moysey. 

At Greenwich County Court on Friday, before Deputy Judge А. M. 
Lush, plaintiffs sought to recover £31. 8х. 3d., balance of £586. 7s. 1. for 
Osram lamps supplied. Defendant had contracted with plaintiffs for 
supply of 10.090 lamps at a first discount of 20 per cent. and а second 
of 10 per cent. and a further 5 per cent. on cash paid against invoice, 
or 2} per cent. on monthly accounts. There was some difficulty between 
the parties as to payments, and plaintiffs ceased to supply. Defendant 
was entitled to a rebate of 5 per cent. should he have purchased more 
than 10,000 lamps, and he counterclaimed on this account for £55. as he 
had had, failing supplies from plaintiffs, to purchase lamps from another 
firm who did not allow the rebate. There was also a dispute as to allow- 
ances for breakages, &c. 

His Honour found for plaintiffs for £30. 18s. 8d. and for defendant on 
the counterclaim, holding that the circumstances were not such as would 


have justified plaintiffs in continuing to supply. 


Johannesburg Municipal Council v. D. Stewart & Co. (1902) (Ltd.) 
and Others. 

. On Wednesday, іп the First Division of the Court of Session (Edinburgh), 
а settlement of this was announced. The action was brought to recover 
payment of £115.134. the amount of a bond guaranteed by Mr. W. Beard- 
more and oth-ra forthe performance of Messra. Stewart & Co.'s contract 
and for £145,090 claimed as money paid and £200.000 as damages. 

It was alleged that Messrs. Stewart failed to carry out the contracts 
entered into by them with plaintiffs for the installation of gas- producing 
plant, gas engines and electrical plant. Last year Lord Ormidale decided 
against both defendants for payment of £115,134, reserving to Mr. Beard- 
more the right of relief against the other defendants, and also against 
D. Stewart & Co. for payment of £224,043. 

The action has now been settled, and plaintiffs have accepted a pay- 
ment of £100,000 and the right to the plant which had been installed. 


aac ates CER CE 


Smithfield Markets Lighting.—The «cal of the City of London 
Corporation has been affixed to the agreement with the Smithfield 
Markets Electric Supply Co. for the supply of electric current for 
lighting the London Central Mark>ts, Smithfield. 

‚ The con?»sàsion lasts until December, 1972, though the Corporation 
reserves the right to determine it in 1932 or 1952. The company must 
pay to the Corporation a quarterly vent equal to the following parcentages 
of the gross receipts: 1 per cent. on first £5,000, 24 per cent. оп next 
£10,000, and 5 per cent. on all over £15,000. The rate for shop-lighting 
must not exceed the average price charged in the City, though an addi- 
tional penny may be charged for installation and maintenance. In no 
circumstances must the maximum inclusive rate exceed 444. per unit. 
No increase in the present rate may be made to the users of carbon fila- 
Ment lamps. In the event of purchase by the Corporation nothing will 
be paid for goodwill. and the undertaking will be acquired at a fair value, 
and not as a going concern. If required, the company must supply 
current for power at rates generally charged under similar conditions by 
other cxnpanies within tho County of London, but th? miximum rite 
must not exceed Id. per uni 


22.068 Siemens Bros. & Co. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstracts trom some of the specifications recently published have been specially 
compiled by Messrs. MEwBURN, ÉLLIs & Pryor, Chartered Patent Agents, 70 and 72, 


Chancery-lane, London, W.C. 
1911 SPECIFICATIONS. : 


1.360 Bare & Hopkins. Electrically-controlled flashlight apparatus. | 
4,004 Ма МСЕК Electric current distributing systems. (Cognate application, 
,189/11.) 

4.019 JoeL. Electric connections and switch control. 

4,050 Jupp. Fraser & EASTERN TELEGRAPH Co. Apparatus for perforating the sienal- 
controlling tape to be used with automatic telegraph transmitters. (Cognat: 
application, 19.444 11.) 
escribes an apparatus having an improved keyboard arranged to obviate the 

necessity for the operator to watch the keyboard in order to strike the proper key, 
such keyboard consisting of a right and left hand section, each of which consists of 
Wyobanks. Theupperbankineachcas? contains two keys, one controlling the punch 
for perforating a hole corresponding with the dot signal, and the other controlling 
the punch for the dash signal. The lower bank in each case consists of four keys, 
each controlling two signal elements, two dots, two dashes, dot and dash, and dash 
and dot respectively. This right and lefthand series of keys is arranged so that the 
four fingers of the operator may be constantly in proximity with the four keys of the 
lower bank, while the right-hand thumb is available to operate a space modifying 
key and the left-hand thumb a correcting key. es 

4,266 LEBLANC. Vapour electric apparatus. 

4.414 Grote. Electric bells, gongs and the like. | 

4,915 Axt.-Ges. Brown, Boveri ET Cie. Control of electric regulators. (25‘2,10.) 

5,986 MARTYN. Electric wall plugs. 

7.306 Curtis. Electric imitation candle lamps. 


8.023 Монкот. Electric heaters. : 
8.589 Carrick & GREENWOOD & BATLEv (LTD.). Direct-current electric machines. 


9,948 Soc, RENE GILLeT ET Cie. Mechanism for timing electromagneto machines for 


explosion motors. (29 11/10.) 
10.436 NiBLETT & Capman. Electric hair comb. 
11,195 Jonges-MILLER. Means for electrically indicating or recording the position, time 
and speed of trains on railways. 
12,919 B.T.-H. Co. & WaLLACE. Electric switches. 
13.124 B.T.-H. Со. (С.Е. Со.) Arc lamp electrodes. 
13.573 BigicHERT & BLEICHERT. Control of electric railway trolleys or cars having 
electric hoisting gear. 
14.140 WALKER. Electro-plating or coating of cylindrical or like revoluble articles. 
15.322 B.T.-H. Co. (G.E. Co) Electric motor control systems and apparatus therefor. 
15.564 СнАзв. Portable electric fus» wire carrier. 
15.684 Gerpes. Clock having electrical winding mechanism. 
16,907 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke Cos) Earthing 
devices for electrical circuits. " 
16.954 Marks (Webb). Telephone instruments especially applicable to receivers. 
17,046 SIEMENS SCHUCKERTWERKE Ges. Safety devic2 for electric cables. (25 7 10.) 
[n order to disconnect a length of an electric cable when an insulation fault or a 
spark discharg takes plac». the cables are provided with auxiliary conductors in the 
insulation layers, preferably in the form of acontinuous conducting sleeve embedded 
in the insulating layer of each separate conductor concentrically with the main con- 
ductor. If an arc occurs between any оп? of the said auxiliary conductors and the 
outer casing. or between two of these conductors. current flows across the connection 
and brings about the release of the faulty portion of cable through a releasing relay 
which is only energised when a fault occurs. 
17,612 OtpHAM. Terminals for electric storag? batteries. 
17,978 ScuErELER. Receiving apparatus for electric transmission of siznals. (5:8. 10.) 
18.271 DircuaM. Transmitter for wireless telegraphy. 

А coadenser of suitable capacity is connected to a source of high potential elec- 
tricity, and is isolated from the aerial and the earth or counter-capacity by means of 
spark-gaps. On this condenser bzinz charged to a sufficient potential the spark- 
gaps break down and the condenser discharges into the aerial, and the earth or counter 
capacity. The entire system is thus caused to oscillate and radiate electromagnetic 
waves of a leneth corresponding to the natural frequency of the oscillating system, 
thus avoiding the necessity of using resonant coupled circuits or pre-charging the 
aerial wires from the generator of low frequency high-potential current, as is the usual 
practic? in directly-excited transmitt^rs. : 

18,355 REINHARDT. Diaphragms and lik? sound гес?їуїйр and transmitting surfaces for 
telephones, gramaphones and other apparatus. (13 11.) 


20.298 VtAMINCK.  Direct-current motors. А 
21,164 Siemens Bros. & Со. (Sivmsns & Halske Akt.-Ges.) Circuits for automatic 


and semi-automatic telephone systems. 


21.692 HuBBELL. Storage battery electrodes. 
21.784 HUBBELL. 


Prozsss for making metal foil applicable for use in storage battery 


electrod^s. | 
(Siemens & Halske АК+.-С 5.) Machine for making ре = 


forated strips with check impressions in type or for electrically translating ре: = 
Cd forated strips into typ2writing or for operating type-setting, casting and 


impressing machins, 


22.356 GRAHAM. Loud-speakinz telephonic apparatus. 
24.977 Влквоов. Alternating-current electromiensts. 


1912 SPECIFICATIONS. Eod 
728 Paps. Manufacture of electric accumulato: electrodes. (Divid»d application on, 


12,019,185 11.) 


APPLICATIONS FOR PATENTS. 


Norte. —The widermentioned Applications (except those marked t) are nol open to 
public inspection until after acceptance of Complete Spectficattons. Those marked * are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk is affixed, 

February 2, 1912. 

2.760 STCHMMENGER. El-ctrodes for us2 in electric welding. 

2.764 Martin. Electrical heating and radiating apparatus. 

2,768 THoRPSON. (Ges Ни Drahtlose Teleeraphi2 m.b. H.. Germany.) Spark-eaps for 
us? in electric circuits adapted for rapid electric oscillations. ® . 

2,769 THompson. (Ges. für Drahtlose Telegraphi2 m.b.H., Germany.) Wireless tele- 
graphy installations.* 

2,770 THoMPsoN. (Ges. für Drahtlos: Telegraphie m.b.H., G2rmany.) 


in wireless telegraphy installations. * Po 
2, 779 Ѕос.Амом. Sanitas-Ozong. Apparatus for generating and diffusing ozone. 


(3/2/11, Егапсз.)* 
February 3, 1912. | т 
2,817 MACFARLANE ENGINEERING Co. & MACFARLANE, Electric power transmission 
apparatus. 


2.823 Kennepy & Кеммеоу. Integrating electricity meter. 
2,833 BEgLLIss & Моксом & WacsHe. Construction of governor to control à motor to 


run at any speed within a laree range of rate of revolution. 
2,874 B.T.-H. Co. & Garton. Voltage-regulating systems. · 
February 5, 1912. 


2.895 Crawrorp. Electrical switches. ‚ 
2,992 Stanton. Hygienic attachment or cover for telephone mouthpieces, 


2.910 FiELDiNG. Electrically-operated boat hoists. | 
2,914 Breton. Rec»iver hook lock fo: telephon:s. a 
2.935 WarxINs. Insulator for supporting th» сиг. rails af a'eztriz rail az 
2.957 бтоАкт. Electric railway systems. 

2,96' Dickson Accumulators or s?zo11ary battories.* 


Masts for us3 
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MUNICIPAL, FOREIGN & GENERAL NOTES, ' long low-pressure feeders, which are working at a low-current. density, 


BRITISH NOTES. 


Barnes.— The Council have granted за immediate increase of £25 
in the salary of the Electrical Engineer (Mr. С. S. Davidson), with 
subsequent biennial! increases of £25, until £600 is reached. 

Bedworth.—The Leicestershire & Warwickshire Electric Power Со. 
have given notice of intention to lay electric supply meins in this 
district. 

Birkenhead.— After the 31st inst. the charge for electric current in 
Bidston Noetorum, Upton and Preston. will be reduced from 7d. to 
5d. per unit. 


Brighton.— The Lighting Committee again recommended the Council 
to adopt à scheme for the wiring of premises on the hire-purchase 
system prepared by the engineer and manager, Mr. J. Christie. 

The Corporation reserve the right to refuse to supply electricity to the 
owner or occupier of any premises situate more than 30 ft. from апу 
distributing main, unless the cost of so much of the service line as is beyond 
the distance of 30 ft. from the distributing main is defraved by the owner 
or occupier of the premises ; and the engineer is to be authorised to offer 
to all wiring contractors in the borough. who will undertake the wiring 
and fitting on those terms, to collect on their behalf and to pay over to 
such contractors the sum of 14. per unit received by the Corporation 
over and above the 4d. per unit for cach unit consumed by the occupier of 
the premises in which electric wiring has been installed. 

Chatham.—The Council have decided to make an experiment in 
public electric lighting and three lamp: are to be erected between 
the Military-road and Clover-street. 


Croydon.—The estimates of the current year provide for £3,500 
being paid out of the profits of the electricity department and £8,000 
from the tramways depart ment. 


Farnborough.— The Aldershot Gas, Water and District Lighting 
Co. propose to erect an electricity generating station in Farnborough- 
road for supplying current in Farnborough and Fleet, 


Fulham (London).— The Comptroller of the L.C.C. recently sug- 
gested that the Borough Council should make an arrangement to 
repay by instalments (either annually, half-yearly or quarterly) the 
electricity loans which are now repayable on the annuity system. 
Having fully considered the matter, the Finance committee 
inform the County Council that they do not see their way to make 
the alteration suggested. 


Соуап.— “гот May 15 the charge for electric current will be 
reduced to 54. per unit for the first 365 hours’ use per annum of the 
maximum demand. and 14. per unit after ; but consumers will have 
an optional flat rate of 21d. per unit. 


Guernsey States Telephone Department.—' The accounts of this 
department for the year ended Dec. 31. 1911. show total receipts of 
£6.726. 13s., including £433. 12x. 9d. from publie telephones. 
£3.622. 5s. 104. from exchange rentals, £48. 18s. 6d. private and 
£24. 179. Gd. sundry rentals, and £2.420. 115. 8d. from calls. 

The working expenses were £1,918. 103. 3d., office expenses £361. 23. 74. 
and general expenses £2,140. 133. After placing £1.286. 7s. 3d. to reserve 
for depreciation, £330. 4s. 6d. to sinking fund and £187. 118. 9d. to special 
sinking fund, there was a net. profit of £493, against £407 т 1910. The 
number of subseribers’ lines is 1.628 (increase 44). of extension lines 221 
(increase 24). private lines 34 (decrease 2), public telephones 62 (increase 
2), sundry lines 16 and services 6, making. with one free line and 39 
junction lines, А total of 2,007 (increase 70). The average number of 
su bseribers! and public telephone connections per working day is 3.996 
(increase 277), and the total calls in the year werd 1.283.460 (increase 
8.784). 

Hackney (London).—At a special meeting of the Council on 
Wednesday it was decided to carry out certain extensions of the 
electricity undertaking in order to mect the demand for the winter 
of 1913. 

The scheme was prepared by Mr. L. №. Robinson, borough electrical 
engineer, who stated that he proposed to continue the low- pressure direct- 
current system of distribution for general supply, but for large power 
contracts supply would be given at 6,000 volts three-phase, 50 periods. 
When consumers were close to the system of ring mains, which he also 
proposed to use for transmitting three-phase current to three sub-stations 
situated in the north, south, east and south-west of the area of supply. 
The secondary transmission from the sub-stations to the existing net work 
would be by means of low-pressure concentric sub-feeders, The existing 


will be cut down to such lengths that with reasonable drop of pressure 
thev. may be run at cconomical loads. while the ends thus cut off will be 
brought into the substations and will become short low pressure feeders. 
Regarding generation, he proposed to use 3,000 kw. steam turbine 
alternators generating three-phase current at 6,000 to 6,600 volts, 50 
periods. Each set will be designed for a load of 3,000 kw. continuous- 
rating, 50 per cent. overload for half an hour, and 25 per cent. overload 
for two hours. The estimated cost is as follows :— Buildings and plant 
| foundations, £20,000 ; coal and ash bunkers, £3,000 ; coaland ash handling 
plant, 4.200; eight boilers with superheatera, stokers, motors and Drick- 
work, £24.000 ; four economisers, £5,200 ; four ejector draught chimneys, 
motors, &c., £2,000; four Weir 10,000 gallon fes! pumps. £809 ; steam pipes, 
valves and boiler mountings, £4.000 ; feed pipes, &с., £1,000 : intake and 
discharge works and condensing vater-pipes and valves, £3,000 ; drain 
and blow-off valves, pipes and pumps, £1,000; exhaust valves, &c., 
£1,000; hotwell make-up pipes and valves from storage tank, £220; 
three 3,000 kw. turbo-generators, with exciters and condensing рі, 
£27,000 ; switchgear £3,500; опе 1,500 kw. motor generator converter, 
£3,100 ; travelling crane, £770 ; sundries and contingencies, about £5,410 ; 
total £116,000, The 1,500 kw. motor generator convertor would enable 
them to link the alternating and direct-current. svstems, so that at 
first the alternating may act as stand-by to the direct -current 
works, and later during times of light load either the direct-current | 
or alternating current plant only need be. kept under steam. Until 
the load on the present plant reaches about 4.500 kw. to 4,300 kw. 
it will not be necessary to commence to lay down the ring mains or 
sub-stations. At the outset, it would only be necessary to expend 
£64.700. The estimates for the whole 9.009 kw. extension scheme, 
in addition to those already set out, are as follows :—Six-way conduit for 
ring mains, with two 0:15 three-core ring mains, pilot and telephone 
cables to three sub-stations, having a capacity of 6.000 kw. with duct 
space for another 6,000 kw., £25,000; three 2,000 kw. sub-stations, 
£32,250 ; 24.0-5 c.c. sub-feeders from sub-stations, each half a mile long 
(capacity 6,000 kw.), £22,044 (subject to reduction by working in distant 
ends of existing feeders), making a total of £196,194. The committee 
recommend that the first. portion of the extension, estimated to cost 
£64,700, should be put in hand with as little delav as possible, and that 
they be authorised to invite tenders for the various works connected 
therewith : (5) that they be authorised to negotiate for suitable sites for 
three sub-stations at an estimated cost of £3,000; (с) that they be autho- 
rised to appoint an architect, to act with the borouga electrical engineer, 
in connection with the erection of the necessary. buildings. 


Haverfordwest.—' The question of publie lighting. including the 
possibility of using electricity is to be considered at à special meeting 
of the Council. 


Holyhead.— The salary of tho electrical engineer (Mr. P. Williams) 
has been increased to £170 a угат. 


Ipswich.— An inquiry was held last week into the Council's oppli- 
cation for sanetion to borrow £0.130 for extensions of the electricity 
undertaking. 

The borough electrical engineer (Mr. Е. Ayton) stated that on Dec. 31 
last the capital sanctioned was £160,020, and the total expenditure was 
£07.411. 5s. ба. The Electricity Committee had decided to build up a 
reserve fund which would cover any special ex penditure required for more 
efticient plant, to replace sets which might be scrapped. or to make up the 
abnormal expenses of any усаг. It was not quite true to say that the 
total loss on the undertaking was £7,690, for they had spent £2,277 on a 
number of items, including the rebuilding of the boiler settings (£500). 
preliminary expenses (£715). meters (£362), conversion of street lamps to 
electrie lighting (£109), and wages of permanent employees on capital 
account (3325). At present they were connecting new consumers as fast 
as they could, and next winter they would supply at least 1.600 kw.. of 
which 225 kw. woul 1 be required for traction, and the balance for lighting. 
The Electricity Committee had taken the wise course of putting in big sets. 
Up to the end of February they had generated for lighting and power, but 
excluding traction, 414 per cent. more units than in 1910-11. They had. 
however, reduced traction by about 11 to 12 per cent. The load factor 
went down in 1911 owing to the big increase in the number of lighting con- 
sumers. In 1908 the units supplied for traction and power accounted for 
15 per cent. of the total output. and that gave them a load factor of 2275 
percent. The next year the figures were 73-6 per cent. and 21 per cent., 
and the following year 70 per cent. and 20-7 percent. This year the trac- 
tion units went down to 69 per cent.. but the matter would right itself, as 
they had had a great addition to their power load, as Messrs. Ransomes, 
Sims & Jefferies, Turner & Co., Reavell & Co.. and other firms were now 
taking current. They were building up a big business in power supply. 
The inspector and Mr. Ayton drew up a revised application as follows :— 
Steam turbine, dynamos, &c., £5,865 ; switchboard, £540 ; boiler, £2,400 ; 
and water-softening plant, £325 ; a total of £9,130. 


Lambeth (London).— Ал agreement has been entered into with the 
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South London Electric Supply Corpn. for wiring the Carnegie 


Library. 


Light Railway.—The York Corporation Light Railways (Exten- 


sions) Order has been submitted to the Board of Trade for con- 


firmation. 


London County Council.—On Tucsday sanction was given to the 


borrowing for electric lighting purposes of £69,626 by Poplar and 
£5,000 by Stepney. 

Tramuays.—\ recommendation by the Highways Committee that 
£45,080 be spent on capital account for the reconstruction of tramways 
in Dalston-lane and Graham-road was postponed. 

Paving.—It was reported that as the result. of the arbitration before 
Мг. J. Е. Waller between the Council and Stoke Newington Council it 
has been found that the requirement of the Borough Council of any wood 
blocks along the tramway track of апу wood blocks other than solid 
wood blocks of a depth of 5 in. is not reasonable. 

Supply of Steel Tyres.—The Highways Committee reported that оп 
Oct. 25th, 1910, the tender of the Phoenix Aktien-Gescllschaft für 
Bergbau and Hüttenbetrieb (at £4,080) had been accepted for 4.800 
driving wheel tyres for electric cars, and that of John Batt & Co. 
(£1,013. 63. 8d.) for 1.600 pony wheel tyres, but the latter firm sublet 
the work to a German firm. The tyres supplied under these contracts 
had all been manufactured and inspected. ‘The total cost of inspection 
to the Council is £89. Is. 2d. The total value of the contracts was 
£5,093. 6s. 5d., and the cost of inspection abroad was 1-74 per cent. of the 
total. The total value of the lowest British tenders (bv the Steel Co. of 
Scotland) was £6,000. The estimated cost of inspection of the tyres if 
manufactured by this firm would have been £51. 10s. 5d., or 0-86 per 
cent, The extra cost involved by reason of inspection abroad over the 
estimated cost of inspection in this country had the lowest British 
tender been accepted, was therefore £37. 10s. 9d. 

Manchester.— Last week the Council considered a recommendation 
of the Trading Profits Special Committee that * each trading com- 
mitte? of the Corporation should make contributions in aid of the 
city rate.” 

Mr. Jackson, who moved that the matter be referred back for further 
consideration, contended that relief should be granted to consumers, and 
the municipal services should be provided for the benefit of the publie, 
not for relief of rates. In the latter case one section obtained relief at 
the expense of another. The present system also involved a loss of some- 
thing like £10,000 a усаг in income tax on profits. The policy of the 
Electricity Committee should be to supply current at the cheapest. possible 
rate. Insomeof the largest. works in the city plant was being scrapped 
and the municipal supply substituted. 

After discussion, Ald. Copeland agreed to take the resolution back, 
pending the preparation of a full report on the subject. 

Marylebone.— The Electric Supply Committee estimate that the 
expenditure on revenue account. of the electricity undertaking for 
the year 1912-13 will be £203.672. The Committee estimate to sell 
12,772,000 units, en advance of 891,090 over the estimated sales for 


the current year. 

Municipal Telephony.—4At the mecting of Hull Telephones Com- 
mittee on Monday it was reported that there were 200 more tele- 
phones in operation than the city undertook to provide for when the 
system was started, notwithstanding the fact that the whole of the 
loan sanctioned by the L. G. Board had not been expended. The 
chairman (Ald. Brown) remarked that this result was owing in great 
measure to the energy of their man»ger, Mr. T. Holme. Estimates 
of the undertaking for the ensuing year show a profit of £1,700, or 
£100 more than the actual surplus of 1910-11. 

Norwich.—On Tuesday the Council decided to apply for sanction 
to borrow £3,000 for the offices in Duke-strect and £3,000 for two 
boilers for the electricity undertaking. 

Р.О. and Submarine Telegraph Cables.—It having been stated in 
some of the publice journals that the Postmaster-General had made 
the remark that ** the Government would before long obtain control 
over all cable business," the P. M.G. has asked that а denial should be 
given. The actual statement made was :— 
| I have established, аз а condition of the renewal or transfer of landing 
licences, Government control of the rates charged by some of the cable 
companies, and shall extend this control as the licences of others fall to 
be renewed. Where the control applies, rates cannot be raised without 
the consent of the Government, and тау be reduced on the demand of the 
Government. The companies have a right of appeal to the Railway and 
Canal Commissioners if the equitv of any proposed reduction is disputed. 

Presentation. —Mr. W. Н. Hartnell, who has been with the Chelten- 
ham Corporation electricity department since its inauguration 17 
yeara ago, and lately аз mains superintendent, has been entertained 
to dinner and presented with a silver-mounted calabash pipe and case. 
on his departure for Canada. | 

Queen's Ferry.—4An electric lighting scheme, prepared by the 
oe Foundry Co. is at present before the Hawarden District 

uncil. 


Rail-less Traction.—London County Council decided on Tuesday 


to apply for powers to run cars on the rail-less trolley system. ; | 


overhead cables for supplving current in certain streets 
outskirts of the town. 


Greenock Corporation are negotiating with the local Tramways 
Co. in regard to the extension of the transport facilities on the rail- 
less system. 

St. Pancras (London).—O wing to the increasing load. it has been 
decided to increase the feeder mains in the southern district at a 
cost of £4,323. 

Shoreditch (London).—The Electric Lighting Committee estimate 
а profit of £5.000 on next year's working. notwithstanding an extra 
expenditure of £1,400 on coal owing to the strike. 

Skegness.—A deputation has been appointed to visit the Sleaford 
electricity works in order to make inquiries into the question of 
electricity supply. 

Stepney (London).—4A further sum of £500 is to he used to supply 
electrical fittings. &c.. to consumers on hire-purchase system. The 
total liability of the Council to hirers in respect of the supply of 
fittings on hire must not, at any time, exceed £1,500. 

Swansea.—The salary of the Borough electrical engineer (Mr. 
С. А. L. Prusmann) has been increased to £500 a year. and the salaries 
of Mr. Н. К. Benson (mains superintendent) and Мг. A. Rees (station 
superintendent) have been raised to £190 à year. 


Taunton.—The Council have applied for sanction to the use of 
in the 


Application has also been made to the Board of Trade for an order 
to enable the Council to give a supply of current to Pyrland Hall, 


just outside the borough boundary. 


Westminster Abbey.— The temporary electric lighting installation 


carried out by the Oflice of Works for the Coronation has proved so 
satisfactory that it has been permanently adopted, and Henry VIL’s 


Chapel is now being wired. 


York.— At Monday's meeting of the City Council it was reported 
that the Electricity Committee were prepared to grant relief of rates 
to the extent of Id. rate and the Tramways Committee of a 1d. rate. 

Ald. MEYER, chairman of the Tramways and Electricity Committees, 
said that if the proposed grants were made the Tramways Committee 
would be left with a surplus of £2,000 and the Electricity Committee with 


£146. 


Peebles’ Staff Ball.—The annual staff ball of Bruce Peebles & Со. 
was held at the North British Station Hotel, Edinburgh, on Friday 
last, and proved most successful. 

About 200 ladies and gentlemen were present, including а number of 
the directors, branch managers and agents with their wives. These 
annual functions are worked through in ** shift." The first included a 
reception bv the general manager and his wife (Mr. and Mrs. Lee Murrav) 
together with the first portion of the dancing programme. ‘The second 
shift was the supper, over which Mr. Murray. presided. The works 
manager (Мг. W. А. Scott) proposed '" The Firm.” and Mr. А. W. Tait, 
C. A., responded. The enthusiasm with which the toast of © The Chair- 
man " was received indicated clearly the good fecling existing between 
the management and the staff. Reference was made to the results 
achieved by the company in 1911, and the optimism expressed by all the 
speakers is an indication that the future of Bruce Peebles & Co. is likely 
to be one of continued progress. After supper the dancing programme 
was concluded. 

Electro-Harmonic Society.—The last smoking concert. of the season 
takes place in the King’s Hall, Holborn Restaurant, London, this 
(Friday) evening at 8 o'clock, when Mr. Philip Dawson will preside. 


COLONIAL AND FOREIGN NOTES. 


Argentina.—Th^ “Review of the River Plate” says Corone 


Vidal Municipality have accepted the offer of Senor Е, Maya for: 


the provision of electricity supply in the town. 

The number of passengers carried on the Buenos Ayres tramways in 
1911 was 355,682,880 (com pared with 323,782,738 т 1910). The receipts 
of the electric tramway companies т 1911 were: Anglo-Argentine, 
$29,211,749 т.п. (against $26,967,981 т 1910) ; Lacroze Co.. $5,025,337 
(against $4,169,322) ; Eléctricos del Sud, $203,454 (against $204,985) ; 
and Puerto y Ciudad, $715,450 (against $554,719). Adding the Central 
Argentine horse tramway figures ($7,489, against $0,960), the total was 
$35.163.479 (against $31,903,967). 

The output of the Cia Alemana Transatlantica de Electricidad in 1911 
was 46,909,629 units for light, 18.200.406 for power and 63.718,787 for 
traction (compared with 41,909,267, 16,010,879 and 58,600,820 in 1910). 

Australasia.—It is stated that the New Zealand Government is 
not prepared to proceod with the Wairua Falls hydro-electric power 
scheme, and Whangarei Borough Council have passed a resolution 
that if the Government is not prepared to stand by its promise to 
undertake the harnessing of the Falls as soon аз the Borough Council 
found à market for 1.200 n.r. the Government be asked to delegate 
to the Borough Council the power to establish hydro-electric works, 

Thé “ Australian Mining Standard " says Brunswick (Victoria) Council 
have decided to accept the offer of Melbourne City Council for the supply 
of electric light and power for five years. 
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The Commonwealth Postmaster-General has commissioned Mr. J. 
Hesketh, chief electrical engineer to the department, to make a tour of 
the world to study the latest practice in telephony and particularly with 
respect to automatic telephony and telegraphy. Pending the receipt of 
Mr. Hesketh's report the erection of the new switchboard at Perth will be 
deferred, 

Specifications for electricity supply for Bulli (N.S.W.) Shire Council 
have been prepared. In Wollongong the Public Service Electric Light 
Co. has made a start on а small scale, having arranged for the lighting of 
a block of buildings in the main street; they have not got the consent of 
the Council to the erection of wires across the streets, but they are nego- 
tiating with the gas company for the purchase of their plant. The 
Electric Light Company hopes to be able to supplant all the gas engines 
in the town by electric motors. 

Manilla (N.S.W.) Council has received an offer from Messrs. Cameron 
& Co. to do the street lighting by means of 22 street lamps at £200 per 
annum and also to supply current at Gd. per unit for private lighting. 

Temora (N.S.W.) Council having been authorised by the ratepayers to 
adopt electric lighting in the principal business part of. the town, £6,000 
is to be borrowed for that purpose. 

At a public meeting in Sydney recently a resolution was passed that 
as the improvement in the telephone service during the past eight months 
has been so small, and it seems hopeless to expect anything approaching 
а sustained good service whilst connections are dependent upon manual 
operations, this meeting invites the Postmaster-General to promptly 
provide Sydney and its suburbs with an up-to-date automatic service. 

Мг. W. Stone, chief electrical engineer to the Victorian Railway Com- 
missioners, is on his way to America to acquire information as to electric 
traction, after which he will proceed to Europe for a similar purpose. and 
also confer with Mr. C. H. Merz on the proposed electritication of the 
Victorian railways. 

Melbourne Electric Supply Committee recently recommended. the 
Council to invite tenders in London and locally for two electric motor 
delivery wagzons and one electric motor car for use in the electric supply 
department. "The estimated cost of the waggons is £1,100 and of the 
car £000. 

Heathcote (Victoria) ratepayers have decided by 102 votes to 2 to 
establish electricity works. 

Hobart (Tasmania) Council have decided to exercise the powers to 
purchase the undertaking of the Hobart Electrie Tramway Co., and 
thev have offered £200.00 for the company’s un lertaking. 

The " British Australasian says Perth (W. Australia) Council took 
over the property of the Perth Gas Co., on Feb. 14, and Mr. H. Broadbent 
has been appointed engineer and manager of the electricity department 
at a salary of £800 a year. 

Canada.—Mr. W. С. Langdon, of the Commercial Bureau of 
Brandon. Manitob». wishes to hear from menufacturers of electric 
lighting plant (including batteries) suitable for farmhouses. 

A Reuter'a telegram states that the Winnipeg Electric Railway. with 
the suburban lines, the Brandon system and the Lac Dubonnet hydro- 
electric power and Winnipeg gas and electric lighting plants have been 
sold to the Manitoba Power Co. The price is reported to be £5,000,000. 

Customs Duties.—1n the amended Australian tariff the import 
duty on dynamo-electrie machines over 200 н.р. is altered from 121 
per cent. ad val. for both general and preferential, to 171 per cent. 
general and 121 per cent. preferential. and for similar machines up 
to 200 n.r. the duty is altered from 20 per cent. general and preferen- 
tial to 25 per cent. general and 20 per cent. preferential. 

Norway.—A consular report from Christiania states that work is 


to b» begun in May with three blast furnaces and a reserve furnace at 


the electric iron smelting works at Tinfos, in Telemarken, provided 
that a concession is granted for erecting overhead wires for conveying 
electricity to the works, 

Santo Domingo.—Senor Jacinto Loro has been authorised to 
establish an urban and rural telephone system in the communal 
distriet of Saleedo. The concession is for 25 years, 


Servia.— A Consular report states that the imports in 1910 included 
machines and apparatus (principally from Germany, Austria- 
Hungary. the United Kingdom and Belgium) to the value of £177,722. 
and electro-technical apparatus (principally from Austria-Hungary, 
Germany and France). £25,729 

Switzerland.— MM. Hochuli. Hiimmerli and Pfister and M. J. 
Menter-Klening have secured an 80 years’ concession for a narrow- 
gauge electric railway from Anet to Cerlier. and M. Medardo Polar 
has been authorised to extend the Lugano-Massagno railway from 
Massagno. via Cadempino, to Ostarietta. 


Turkey.—A Consular report from Constantinople states that the 
concession for lighting Constantinople and supplying electric power 
has heen granted to a group composed of Ganz & Co., the Société 
Havraise d` Energie Electrique. the Société 4 Application Industrielle 
of Paris, the Banque Suisse de Chemins de Fer and Giros & Loucheur. 

There is talk of a trust to be formed by this group, with a number of 
German and French banks, to control the electrification of the tramways 
and the lighting of Constantinople. The trust would have its head- 
quarters in Brussels and would command a capital of £4,000,000. 

А scheme for an electric railway from Constantinople up the Bosphorus, 
put forward by Messrs. Lentz & Co., Berlin, has been approved by the 


Council of Ministers. The length is 21-7 km. (about 14 miles), and thers 
will be 18 stations. 

United States Electrical Exports.— Exports of electrical machinery 
and appliances from the United States during 1911 were valued at 
$19,355,536 (about £3.992.000), egainst $17,001,126 (£3,506,000) in 
1910 and $13,027,550 (£2,687,009) in 1909. | 

Water Power т the United States.—In a report by the Department 
of Commerce and Labour of the U.S.A.. the Government are recom- 
mended to preserve its title to the remaining weter power sites, and 
develop them to prevent the monopolisation of public utilities. The 
Department considers the subject of serious public significance, and 
states that 10 great groups of interests, with the General Electric Co. 
as the most powerful. control or strongly influence 60 per cent. of the 
developed water power of the United States. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED 


Partick Town Council invite tenders for the supply of various 
materials for the electricity department for the year ending May 15, 
1913, including engine room stores, tools and ironmongerv, cables, 
cable jointing requirements, service cut-outs, meters, incandescent 
lamps. are lamp carbons, lubricating oils and wood troughing. Speci- 
fications and form of tender from the engineer and manager, Mr. Wm. 
Sillery, 4.M.I. E. E.. Mauldslie-street, Partick. Tenders must reach 
the Town Clerk, Burgh-chambers, Partick, by noon of April 2, See 
advertisement. 

St. Pancras (London) Borough Council invite tenders for the 
supply of lead-covered armoured cable. Specification, conditions of 
contract and forms of tender from the Electricity Department Offices, 
57. Pratt-street, Camden Town, N.W. Tenders to the town clerk, 
Mr. C. H. F. Barrett, by noon of Monday. April 15. See an adver- 
tisement. 


The COMMONWEALTH OF AUSTRALIA invite tenders for the supply of 
telephone instruments, switchboards, &c.. and telegraph instruments. 
Tender forms may be obtained and sealed patterns inspected at the 
Commonwealth office, 72. Victoria-street. London, S.W. See also 
an advertisement. 

SHANGHAI Municipal Council invite tenders for the supply and 
delivery. f.o.b.. at British port of 945 house service meters for use on 
single-phase two-wire alternating-current circuits. Specifications, 
&c., from the consulting engineers, Messrs. Preece, Cardew & Snell, 8. 
Queen Anne's Gate, London, S. W.. to whom tenders are to be delivered 
by noon of April 3. See advertisement. 


The Commissioners of H.M. Works and Public Buildings invite 
tenders for supply of carbon and metal filament lamps for one year 
from Aug. 1, 1912. Forms of tender, &c.,from the Storekeeper, 12. 
Гать Palace-road, S.E., and tenders must be delivered before 
11 a.m., March 26, to the Secretary, Н.М. Oftice of Works, Storey's 
Gate, London, S.W. 


Тохрох County Council require tenders hy 11 a.m., Tuesday. April 16- 
for 12 months’ supply of rolled steel bar for magnetic brakes. Speci- 
fication from the Chief Officer of Tramways, 62, Finsbury- pavement, 
Е.С. 

SUNDERLAND Corporation require tenders by noon, March 28, for 
electrical and car supplies, overhead material, ironmongery, oils, &c.. 
for the tramways department. Forms of tender from the general 
manager. . 


BETHNAL GREEN (London) Guardians require tenders, by first 
post April 2 for supply and laying of lead-cased paper-insulated tele- 
phone cables at the Infirmary, Cambridge-road, N.E. Specification 
from the Chief Engineer. 


LoxDoN County Council require tenders by 11 2.m., March 26, for 
wiring (for about 240 points) at Morden-terrace School. Specifica- 
tion from the Chief Engineer, Spring Gardens, S.W. | 

West HARTLEPOOL Corporation require tenders by mid-day. April 
2, for the supply and erection of a storage battery (300 kw. for 3 hours) 
and reversible booster with normal discharge current of 620 amperes 
for 6 hours ; also for rotery converting plant (three 500 kw. and on? 
400 kw.), with transformers, switchgear, &c., suitable for working on 
h.t. three-phase а.с. system, 6,000 volts at 40 cycles. Specifications 
from Borough Electrical Engineer. 


The Directors of the LANCASHIRE & YORKSHIRE RAILWAY, Hunt's 
Bank, Manchester, require tenders by 10 a.m. April 1 for 12 months 
supply of telegraph and electric fittings. signal, telegraph and electric 


| light wires, metals, oils, &c. 


a. 
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WALLASEY Corporation want tenders by April 13 for 12 months’ 
supply of switches and cut-outs. meters, cable and junction boxes, 
span end guard wire, &c. Forms of tender, &c., from the Engineer, 
Electricity Works, Liscard, Cheshire. 

The Guardians of the City and County of BRISTOL invite separate 
tenders for the following works in connection with the alterations 
and additions at Southmead Workhouse to convert same into an 
infirmary: (1) Builders’ works; (2) boilers, economisera, steam 
pipes, pumps, heating apparatus, hot and cold water mains and 
services, hydrants, &с.; (3) electric light generating plant; (4) 
electric light wiring and fittings; (5) laundry machinery, motors 
and appliances. ^ Drawings and specifications from the architect 
(Mr. W. S. Skinner), 27, Orchard-street, Bristol, after payment of 
deposits to the clerk to the Guardians (Mr. J. J. Simpson), 
St. Peter's Hospital, Bristol, to whom tenders by noon March 28. 

Нок, Electricity Committce invite tenders for an e.h.t. three-phase 
switchboard and a 20-ton overhead travelling crane. Forms of 
tender and specification may be obtained on deposit of one guinea 
with the city treasurer, Mr. T. G. Milner. "Tenders to the chairman 
of the Electricity Committee, Town Hall, Hull, by noon of March 26. 


The Tramways and Electricity Committee of BELFAST Corporation 
invite tenders for the supply of two 750 kw. turbo-alternators, соп- 
densing plant and e.h.t. switchgear. : Tenders to Town Clerk, by 
10 a.m. Monday, April 8. 

KENSINGTON (London) Guardians invite tenders for installing 
telephones at their infirmary, Marloes-road, Kensington. Speciti- 
cation and form of tender from the office of the Clerk to the Guardians, 
Mr. W. В. Stephens, Guardians’ Offices, Marloes-road, Kensington, 
W., where tenders are to be delivered by 3 p.m. March 28. 

Wiaan Tramways Committee require tenders by Morch 25 for 
overhead line material. car accessories, timber. paint. vernish, &c. 
The Electric Light Committee also require tenders by March 25 for 
supply of cables, carbons, electrical accessories, &с. Specifications, 
from Mr. J. Slevin. Bradford-place, Wigan. 

Govan Electricity Committee want tenders by March 26 for 
12 months’ supply of cables, cable accessories, joint box compound. 
meters, fuse and joint boxes, ма. and c.i pipes. ironmongery, 
carbons, &c. Schedules, &c., from the Burgh Electrical Engineer. 


NEWCASTLE-UNDER-LYME Council want tenders by noon, March 27, 
for two 150 kw. Diesel d.c. 480 volt generating sets, with accessories. 
Specifications, &c.. from the Borough Electrical Engineer. 

MERTHYR TypFit Education Committee require tenders by first 
post March 28 for an electrical installation for Cyfarthfa Castle 
Municipal Technical School. Specification, &c., from Mr. E. 
Stephens, Town Hall, Merthyr Tydtil. | 

Tenders will be received at the office of the Receiver-General and 

Director of Contracts, VALETTA, Malta, up to 11 e.m. of Saturday, 
April 6. for the supply of arc lamp carbons. Specification. &c.. from 
the office of the Receiver-Generel, or the Crown Agents for the 
Colonies, Whitehall-gardens, London, S.W. 
. The Secretary of the Department of Home Affairs, MELBOURNE, 
Victoria, will receive tenders until noon April 24 for supply of power 
generating station plant for the Federal Capital site. Specifications, 
&c., from the Works Director, 151, Collins-street, Melbourne. 


| Tenders are invited for the supply and delivery of the following 
material for the Australian Postmaster-General’s Department : 
Up to April 2 for 250 three-conductor plugs for MELBOURNE 
(Victoria); up to April 3 for paper-insulated lead-covered cable 
and loading devices for cables, for PERTH (Western Australia); 
and up to March 26 for the supply of dry cells to the Postmaster- 
General's Department, MELBOURNE (Victoria); ир to 3 p.m. 
April 3 by the Deputy Postmaster-General, PERTH. (W. Australia), 
for supply of four steel towers 40 ft. in height, and two steel towers 
55 ft. in height (Schedule 180); and up to April 16, for magneto 
table telephones and common battery wall telephones and 500 three- 
position switching keys, for MELBOURNE. Tender forms, &c., from the 
Commonwealth Offices, 72, Victoria-strect, London, S.W. 

Tenders are invited for the supply; delivery, and erection in Mel- 
bourne of one steam turb»-alternator with exciter and condensing 
plant for the City of MELBOURNE, Victoria. "Tender forms with 
specification! &c., may be obtained from Messrs.  Mellwraith, 
MceEacharn & Co. Proprietary (Ltd). Billiter Square- buildings. London, 
E.C. ; and tenders, addressed to the Chairman of the Electric Supply 
Committee, Town Hall, Melbourne, must be in by 2 p.m. of April 23. 

Tenders are also invited for the supply of 10,000 metal filament 
incandescent lamps for the City of MELBOURNE, Australia. Specitica- 
tion, form of tender, &c., from the Agents for the City Council 
(Messrs. Mellwraith, McEacharn & Co. Ppty., Ltd.), Billiter-sq. 
Buildings, London, E.C., to whom tenders by noon Tuesday, April 2. 


The Council of the Municipality of Затлзвиву, Rhodesia, invite 
tenders for the supply of electrical plant for the municipal electricity 
undertaking. Specifications from the agents of the Council (Messrs, 
Davis & Soper, 54, St. Mary Axe, London, E.C. "Tenders to the 
Town Clerk. Salisbury, Rhodesia, by noon, April 15. 

JOHANNESBURG (Transvaal) Municipality want tenders by noon. 
April 9, for erection of steel boiler and economiser house and coal 
conveying plant. Specification, &c., may be seen at 73, Basinghall- 


street, London, E.C. 


The South African Public Works Department want tender; hv 
noon April 24 for supply and erection of two electric passenger lifts 
at the new Law Courts, Capetown, — Specifications from the District 
Engineer, Public Works Dept.. Capetown, Bloemfontein and Pieter- 
maritzburg. И the material is sent from the United Kingdom it 
must be sent by one of the lines of steamers with which the South 
African Government have made arrangements. Particulars from the 
High Commissioner, 32, Victoria-street, London, S.W. 


Tenders are required by noon, March 31, for supply of electrical 
machinery, apparatus, cables, &c.. for the Porsus (Nweden) electric 
power station. Tenders to the Forestandaren for Kungl. Vatten- 
fallsstyrelsens Elektrotekniska Byra, Stockholm. where specifications 
may be obtained on deposit of 25 kronor (about 27s. 104.). 


Tenders are invited by the Government of the State of PERNAM- 
BUCO (Brazil) for the electrification and working of the existing 
tramwavs (with extensions) and for the electrification of the existing 
street railways (about seven miles), and of the Olinda railway (four 
miles). Tenders will be received at the Directoria Geral de Obras 
Publicas do Estado de Pernambuco, Pernambuco, up to 1 p.m. April 
18. Deposit of 20,000 milreis (about £1,300) required, to be increased 
by the successful tenderer to 80,000 milreis (about £5,300). Local 
representation is necessary. Further particulars шлу be seen at 73, 
Basinghall-street, London, Е.С. 


The Berma Влимлу$ Co. require tenders for electrice gonoreting 
plent for their workshops. Tenders to Company's. Offices, 199. 
Gresham House, Old Broad-street, London, E.C., by noor Merch 39. 


Tenders will b» received et the office of the Harbour Boord. 
Prg.E£vs, Greece, up to April 13 (Merch 31. 0.8.), for supply of three 
electric cranes of 10, 6 end 2 tons respectively. 


Extension of Time.—NEw ZEALAND Public Works Department 
have extended to noon May 1 the time for tenders for the supply 
of plant in connection with the Lake Coleridge clectrie power scheme, 
including waterwheels. generators, switchboard and accessories, 
transformers and travelling crane. Tenders are also wanted by the 
Public Works Department for pipe lines, &с. Tenders to the 
Minister of Pubiie Works, Wellington. N.Z., by May 1. 


TENDERS RECEIVED AND ACCEPTED. 


Hammersmith (London) Council have accepted the following 
tenders for annual supplies of stores : — 

Siemens Bros. Dynamo Works, India Rubber, Gutta Percha, &е.. Co. 
Plutte, Scheele & Co., W. T. Henley's Telegraph Works Co., G. Maclellan 
& Co., London Commercial Electrical Stores, British Westinghouse Co., 
British Electric & Mfg. Co., British Insulated & Helsby Cables, electrical 
goods; G. Hatch (Ltd.). J. Gibb & Co., Pryke & Palmer, Marsh Bros. & 
Co.. Cooper & Roberta, F. Bird & Co., Rownson, Drew & Clydesdale and 
Phosphor Bronze Co., tools, metals, &c.; G. Maclellan & Co., Pryke & 
Palmer, J. Gibb & Co., H. Franklin & Co., and Middleton Bros., packings 
and rubber goods; H. Franklin & Co., gauge glasses: J. Gibb & Co., 
castings; W. T. Henley's Telegraph Works Co., frames and covers: 
British Insulated & Helsby Cables and W. T. Henley's Co.. house cut- 
outs and service boxes; Electrical Co., carbons; С. Quitman, glass 
globes. The tender of W. T. Henley's Telegraph Works C». has also 
been accepted for supply of about 3,500 yds. of cable at 53. 34. per yard 
run, as has also the tender of the British Electric Transformer Co., at 


£502. 103., for single-phase transformers. 

The tender of Siemens Bros, & Со. hes ben accepted by Shore- 
ditch (London) Borough Council for the supply of 1 mile of 0:035 
lead-covered peper-insulated service cable, at £80 per mile, and for 
1} miles of 0-022 cable, at £63 per mile. 

The following tenders have been accepted by Bermonds^y (London) 
Borough Council for annual supplies :— 

Morgan Cracible Co., brushes: T. Wragg & Sons and Siemens Bros. & 
Co.. conduits, troughing, &c.; E. Н. Cripps, meter boards; Sykes & 
Sugden, street frames and covers, joint boxes, pavement frames, &е. ; 


British Insulated & Helsby Cables, street and disconnecting, boxes, &c. 
Hornsey Borough Council have accepted the tender of the Reason 


Mfg. Co. for the supply of electrolytic meters for the ycar ending 
March, 1913. 

Marylebone (London) Council have accepted the tender of Crompton 
& Co. at £1,160 (less 23 per cent.) for converting plant. ' 
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Southampton Council have accepted the tender of Walter Scott 
(Ltd.) for supply of 170 tons of 7 in. tram rails at £7. 5з. per ton. 


Chesterfield Council have accepted the tender of Babcock & Wilcox 
for a boiler at £730 ; and that of the British Westinghouse Co. for a 
Le Blanc condenser at £407. 


Ashton-under-Lyne Education Committee have accepted the ten- 
der of В. Butterworth for wiring the West End Schools. 


Bromley (Kent) Council have accepted the tender of В. E. Knight 
for wiring the library extension at £66, 135. 

Birkenhoad Corporation have placed an order with Siemens Bros.’ 
Dynamo Works for six transformers at £4404. 


Worcester, Halifax and Hornsey Corporations have accepted 
the tenders of Venner & Co, for the supply of Hookham meters for 
the ensuing year. 


Whitehaven Council have accepted the following tenders :— 

Falk, Stadelman & Со, апа D. Burns & Co.. metal filament lamps: 
Ferranti (Limited) and the Bastian Meter Co., meters; British Insulated 
& Helsby Cables. fuse boxes: А. Duckham & Co.. dvnamo ой; Dussek 
Bitumen Co.. bitumen: W. T. Henley's Telegraph Works Co.. tapes. 

In connection with the Great. Lake (Tasmania) hydro-electric 
scheme, the British Westinghouse Co. have obteined the contract 
for the first unit of generating plant (6.750 kw.) and the transmission 
line and Messrs. Jens Orten-Boving & Со. the contract for turbines 
and steel pipes. 


Commonwealth Contracts.—The following contracts have been 
placed by the Australian Government Departments :— 

Postmaster-General’s Department, Queensland.—\ndia Rubber. Gutta 
Percha & Telegraph Works Co., one Wheatstone bridge. £11. 128. Id. ; 
38 detectors, £1. 19s. 94. each ; one galvanometer, £3. 10s.: 36 galvano- 
scopes, 145. 6d. each ; 55 Morse Keys, 19s. each ; 7 oz. platinum sheet and 
wire, £11. 10s. per oz. : 20 polehangers, £4. 10s. each; 15 relays, £5 each ; 
one switch, £5. 18s. ; five transmitters, £3. 10s. each. British Insulated 
& Helsby Cables, 8 condensers, £3. Өз. 5d. each; 48 relays, £15 each ; 
10 resistance boxes, £1. 139, 7d. ; four sounders, £2. Os. 4d. cach ; six 
switches, 4s. 11d. each: 15 galvanometers, £2. Өз. 64. each: J2 ditto, 
£3. Өз. 64. each. В. W. Paul, one galvanometer. £4. 119. Lid.: one 
ditto. £3. 17%. 5d. Western Electric Co., 850 fuses, 9d. each : 50 ditto, 
Is. 3d. each: 191 strips protectors, £2. 6s. 6d. each; 65 strips ditto, 
£2. Ss. each ; one strip ditto, £37. 10x. Siemens! Bros. Dynamo Works, 
20 spring inkwriters, £16. 11s. each ; 20 Morse sounders, £1. 6s. each: 
48 main springs for register, Зх. each. Boehme & Owen, 36 coin attach- 
ments. £1. 7s. 6d. each. Јав, Paton & Co., one megger, £29. 16s. ; 2,000 
fuses, 19а. each; 20 protectors, £l. 12s. 6d. each. Haes & Eggers, 
one milli-ammeter, £7; one milli-voltmeter, £7; and one voltmeter, 
£N. 103. Lawrence & Hanson. 26.000 copper blocks, 5s. 2d. per 100. 

Postmastir-Gene rat я Department, Victoria. —Western. Electric Co., 
]00 c. b. table telephones, £2. 6х. 4d. each: 10.000 protectors, 35. 41d. each; 
and 30 miles telephone cable, £494 per mile. 

Railways Department, Victoria.—MBritish Insulated & Helsby Cables. 
telegraph relays, £48. 15s.. and 4 miles electric light cable, £118. 185. 2d. 
McKenzie & Holland, electric staff instruments, total 2.122; and minia- 
ture ditte, £35. 17s. 6d. each. Noyes Bros.. electric light wire, £109. 155. 
Zwicker & Co.. porcelain insulators, $239. 11s. 8d. Australian General 
Electric Co.. four armatures, £42. 10s. each. , 

Meter Contracts.—The Bastian Meter Со. have secured annual 
contracts for the supply of 6 ampere meters at Hornsey, end З and 5 


ampere meters at Whitehaven, 


BUSINESS NOTICES. 


Increase of Prices.— The General Electric Co. notify that, on 
aecount of the increased cost of raw materials, they are compelled. on 
and after 25th inst.. to charge a 19 per cent. advance on all prices 
shown in section L (the bell section) of their estalogue. 

The Sterling Telophon> & Electric Со. 2150 notify that the prices of 
the bell section of their catalogue will be increased by 10 per cent., 
with the exception of wires, insulators, ironwork and coils, 


It is announced that from Saturday, March 23. the Metropolitan 
offices of the telephone will be removed from Salisbury House (the 
former Metropolitan offices of the National Telephone Co,) to 1444. 
Queen Victoria-street, London, К.С. Payment of telephone accounts 
can be made at any Post Office, or can be remitted addressed to the 
Controller, London Telephone Service, at 1444, Queen Victoria- 
street. 


London County Council have accepted the offer of Marconi's 
Wireless Telegraph Со. for a lease of the late Gaiety Restaurant 
premises in the Strand for 99 years at £6.500 per annum. The build. 
ing will be made the head offices of the company. 


The Lanugdon- Davies Motor Co. notify that they are removing to a 
new works equipped with a battery of modern machine tools which 
will enable thom to maintein the high reputation and workmanship of 
the Langdon-Davies motor. The continuity of the business will not 
be affected bv the sale of the present plant, and correspondence 
Bhould be addressed to the company at 110, Cannon-street, E.C, 
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Mr. Frederic Н. Tavlor, consulting engineer, has removed. to 
19, Old Queen-street, Westminster, S.W. Telephone, Victoria 1457, 

Jas. Whittle and John Russell Greenwood (trading as the Bolton 
Electrical Co.), 12. Great. Moor-street, Bolton, have dissolved part. 
nership. Debts by Mr. Whittle, who continues as the Bolton Elec- 
trical Co. 


Plant for Sale.—Trafford Power & Light Supply Co. (1902) (Ltd.), 
Trafford Park, Manchester, advertise for sale three 50 kw. double- 
ended motor-generator h.t. and d.c. panels, complete with instru- 
ments, switches, &c. ; also single-phase transformers and h.t. and 
Lt. switchgear. 

St. Pancras (London) Borough Counciltadvertise for sale some 
electric lighting plant, including one Willans engine and two Ч.с, 
dynamos, Applications to the Electricity Committee, 57, Pratt- 
street, Camden Town, N.W. 

The Electrical Power Storage Co., Millwall Works, Poplar, London, 
E.. advertize for sale sucticn gas plant in good condition. 


Patents Development.—The proprietors of patents Nos, 6832 and 
6.842/1909, for * Improvements in electric snap switches” and 
** Improvements in variable speed and reversing mechanism." desire 
to mak? arrangements for exploiting same in this country. Com- 
munications to Messrs. Haseltine. Lake & Co., patent agents and con- 
sulting engineers, 7 and 8. Southampton-bdgs., Chancery-lane. 
London. W.C. 

The owner of British patents relating to clectric water hentera, 
switches, electric heaters and electrically heated washing machines 
and of an application for a patent for an electric dryer, and whois 
exhibiting the invention at the Agricultural Hall, London, during the 
Coal Smoke Abstement Exhibition from March 23 to April 4, invites 
offers for menufacturing rights or the purchase of the patents. Details 
from Mr. Lofquist. c/o Mr. P. M. Justice, patent agent. 55. Chancery- 
lane, London, W.C. 


The owner of Patents Nos. 7.028/1903, for ‘ Imorovements in 
apparatus for alternative wireless telegraphy and telephony”; 
4.026/1909 and 4.027/1909, for ' Improvements in wireless tele. 
phony,” and 4.028/1909, for ** Improvements in electric condensers.” 
desires to negotiate for the granting of licences. Applications to 
Messrs. Lloyd Wise & Co., patent agents and consulting engineers, 46, 
Lincoln's Inn Fields, London, W.C. 

Telephone Undertaking for Sale.— The Gibraltar Telephone service, 
which has been established under а Colonial Government Concession, 
is advertised for sale. Further particulars from the proprietor, Mr. 
Jas. A. Dagnino, 6. Waterport-street. Gibraltar, or from Mr. А. C. 
Morasso, Bell Lane, Gibraltar. 

Austrian Electrical Directory.— The second edition of the ^ Spezial 
Adressbuch der ElektrotechnischenIndustrie von Osterreieh-Ungarn " 
will be ready on May 1. The new edition will be a consideral le 
improvement upon the first issue, which was well received by the 
electrical industry. The price is 5 kroner (5s.) payable in advance, 
or 7:50 kroner (7s. 6d.) after publication. Orders should be sent tothe 
publisher. Herm О. Hirschfeld, Schonbrunnerstr., 278. Vienna ХП. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


An application for the discharge of David Roberts. electrical engi- 
neer, &с.. lately trading at 3 and 5. Whiston-strect, Derby, will be 
heard on April 2 at St. Peter's Churchyard. Derby. 

An application for the discharge of Wycliffe G. Everingham, elec- 
флеши. 37, Auckland-road. Шота, will b» heard on May 13, at the 
Shire Hall, Chelmsford. 


The Western Electric Co. (Australia) (Ltd.) is being wound up 
voluntarily, and Мг. D. Campbell has been appointed liquidator. 
А meeting of creditors will be held at Norfolk House, Victoria 
Emb2nkment, London, W.C., on April 1. 

The Oudtshoorn Electrie Light & Power Co. (Ltd.) is being wound 
ap voluntarily, and Mr. E. West, Midland Bank-chambers. 71А, 
Queen Victoria-street, London. E.C.. has been appointed liquidator. 
A meeting of creditors will take plac? et 71a, Queen Victoria-street, 
on April 3. 

A mecting to receive an account of the winding up of the Rugby 
School Electric Lighting Со. (Ltd.) will b» held on May 13 at the School 
House, Rugby. 


A meeting to receive an account of the winding up of the Britis.t 


Tramways & General Construction Co. (Ltd.) will be held on April 18 
at 83, Cannon-street, London, E.C. | 


А meeting to receive an account of the winding up of Railophones 
(Ltd.) will be held on April 22 at the offices of Messrs, Jeffery, Parr. 
Hasell & Parr, 20, Temple-row, Birmingham. 
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generating set, which was installed in 1898. This plant has been dis. 


COMPANIES' MEETINGS AND REPORTS. 


South London Electric Supply Corpn. (Ltd.) 


The fifteenth ordinary general meeting was held on Tuesday, under the 


presidency of Mr. J. ATHERTON. 

The SECRETARY (Mr. Н. Н. Boyer) read the notice calling the meet- 
ing and the auditors' report. 

The CHAIRMAN : You will be pleased to learn that during the past 

year the number of lamps added to the circuits was the equivalent of 
18,542 35-watt lamps. and the total lamp connections at the end of the 
vcar amounted to the equivalent of over a quarter of a million 35-watt 
lamps, the actual figure being 250,721, and the total units sold amounted 
to 4,479,487, as compared with 4,101,539 for the pervious year, ап 
increase of 9-2 per cent., producing an increased revenue of £3,356. 9s. 94. 
Turing now to the costs of production: These have increased by just 
over £1,582, so that the gross profit has risen by nearly £1,774. The 
largest increase in expenditure has been in respect to rates payable to 
the local authority, owing to the assessment of your property having 
been increased at the last re-valuation. and although we obtained a very 
considerable reduction from the assessment put forward by the valuers, 
the rates payable during each year of the present quinquennial period 
will amount to about £600 more than the annual amount paid during the 
previous period. On repairs to plant we have spent some £350 more 
than the previous year. АП other items of expenditure are about the 
same, but despite the increased cost per ton of coal, and also to the fact 
that we have sold nearly 400,000 units more, the increased cost is only 
£320. or two-tenths of a penny per additional unit sold. Adding together 
all the items of expenditure under the revenue account, the amount totals 
to £19,272. 2s. 5d., which works out at 1-03d. per unit sold, or precisely the 
same cost per unit as in the previous year, and which figure is stil] one 
of the lowest attained by any of the companies supplying electricity т 
the Metropolis. The units sold last year were almost equally divided 
between the sales for lighting and for power purposes, and although the 
greater part of the increased output last year was for power purposes the 
output for purely lighting pruposes is now on the up grade, both as 
regards the quantity consumed and the revenue obtained. so that I 
think I may safely say that the influence of the metal filament lamp in 
depressing our lighting revenue has now been overcome. and that we can 
confidently look forward to steady progress in sales of lighting units. 
Coming now to the power supply side of the Company's business, we 
last year sold nearly two-and-a-quarter million units for this purpose, 
the horse- power of motors installed having increased 550 during the vear, 
making the total horse- power connected. to the mains 4.000, апа since 
the end of last year many new power consumers have been obtained, and 
negotiations are in progress with other power users to whom we hope 
to supply large quantities of electrical energy in the near future. In 
order to provide for this continual increase, more especially for power. we 
decided, after careful consideration of an exhaustive report submitted to 
us by our engineer and manager. to instal a further turbine. complete 
with condensing plant and auxiliaries; bnt instead of this extension being 
on the single-phase system, to correspond with the whole of the company's 
other generating plant, we have decided to change the system of 
generation from the single-phase to the two-phase system by ro- 
winding some of the existing alternators, and providing additional 
switchgear and cables. The cost of the whole of this work, including ex- 
tension plant, will be approximately £13,000, and we feel sure that when 
this system of supply is available it will be readily taken advantage of 
by many of the larger manufacturers situated in various parts of our 
area of supply. This re-arrangement of the plant will give us a much 
more flexible system, and whilst it will not in any way interfere with the 
company's existing system of mains, the additional two-phase system 
will, Гат sure, be the means of obtaining consumers whom we cannot 
reasonably hope to supply had we only the single-phase system available. 
The additional plant, unless any unforeseen circumstances arise, will be 
ready for operation in the first week of September next, and the two- 
phase supply will then be immediately available for distribution. The 
turbine, coupled to a 2.000 kw. two-phase alternator, will at th» steam end 
be of the same construction as our present. turbine, which has given 
excellent results ever since its installation in the early part of 1910. 

The capital expenditure during the past year amounted to £7,768, the 
greater part of which has been expended for extension of mains and for 
additional transformers and meters to meet the continually increasing 
demand for supply. When we met here last I mentioned that we had 
reconstructed our showrooms at the generating station, and reorganised 
our sales department, and the results so far have been satisfactory, as 
you will see from the revenue account that the profit on the sale of goods 
during the year amounted to nearly £700. although the new department 
was only really at work for nine months of the year. The work of this 
department ie still increasing. and we hope will produce even better 
results than I have just indicated. We are still in the satisfactory 
position of being able to maintain an undiminished supply from our 
generating station for several weeks to come, and in fact we consider we 
have taken such precautions that our stock of coal will outlast the strike. 
The total amount available for distribution is £26,244. 18s. 7d., and 
out of this sum we have provided £6,000 for depreciation on plant and 
machinery. The item on the other side of the depreciation account 
for renewals amounts to £3,237. 13s. 3d., and is for the replacement of 
one of our original wooden cooling towera, and for a complete new high- 
tension switchboard, of the most modern construction, to take the place 
of the original switchboard erected in 1899. This year we shall still 
have to provide a further amount for writing off the value of the first 


mantled and sold to make room for the new 2,000 kw. two-phase turbo- 
alternator, and it may be interesting for you to learn that, although this 
plant was only capable of an output of 250 kw., the advance in the 
construction of electrical generating plant has been so rapid that in the 
room of the original set we shall be able to easily instal the 2,000 kw. 
turbo-alternator—-that is to say. a generator eight times the output of the 
original plant. After providing for debenture interest and other interest 
accrued, &с.. there remains to be carried to the general balance-sheet the 
sum of £13.908. 4s. lid., out of which the board recommend a dividend at 
the rate of 5 per cent. on the ordinary shares. 1 should like again to say 
that the success of this eoncern is largely owing to the excellent and 
highly qualified staff we have, and I desire to couple with these remarks 
the name of our very able and energetie engineer and manager, Mr. Н. W. 
Sprunt, and our worthy secretary, Mr. Herbert H. Boyer. E now move 
the adoption of the report and accounts and the declarationof the dividend. 

Col. TATHAM seconded the resolution. 

Мг. МАРСЕ suggested to the directors the desirability of paying an 
interim dividend at the end of six months. If they could not have a 
half-vearly meeting let them have a half-yearly dividend. 

Mr. FLOWERS said he must complain bitterly of the increase in the 
charges under the heading of rates, which were costing them some £600 д 
year more than formerly. He wondered whether the people who were 
charging them that £600 а year more in rating realised that the sharc- 
holders were only getting a mere 4 per cent. interest upon their property. 

The CHAIRMAN: I quite agree with the complaint concerning the 
rates. With regard to the question raised by Mr. Madge as to the pay- 
ment of interim dividends. Personally he was entirely in favour of that 
proposal, and he promised the shareholders that he would bring it upat the 
next board meeting and would strongly recommend it for the favourable 
consideration of the directors. 

The motion was then carried unanimously. The re-election of the 
retiring directors (Mr. J. Atherton and Mr. Е. J. Leslie) followed and the 
retiring auditors were re-appointed. A cordial vote of thanks to the 
chairman, directors, the engineer and manager (Mr. Sprunt). the secre- 
{агу (Mr. Boyer) and the entire staff of the company brought the pro- 


ceedings to a close. 


Metropolitan Electric Supply Co. (Ltd.) 


The twenty-fifth ordinary general meeting was held on Tuesday, 
Мг. W. Harrison Cripps presiding. 

The SECRETARY (Mr. E. Cunliffe Owen, C.M.G.) read the notice 
convening the meeting and also the auditors’ report. 

The CHAIRMAN said: Gentlemen, our capital expenditure, which 
at the end of 1910 was £1.936,530, has reached £1,989,831, an increase of 
&53.301. The gross revenue for the year amounted to £182,62]. as com- 
pared with £172,736 in 1910, being an increase of £9,885. Working ex- 
penses amouted to £88,004, compared with £78,282 the previous усаг, 
an increase of £9.722. The balance of revenue account before providing 
for depreciation is £94,617. The directors have set aside £17.000 as an 
addition to the depreciation and reserve fund. which now amounts to 
£277,355, carrying to the net revenue account the sum of £77.617. This, 
with the amount brought forward from the last account, interest and 
dividends on investments and other receipts, makes a total of £88.412. 
After deducting interest on debentures and loans, a balance remains of 
£42,356. Ап interim dividend of 2s. a share (at the rate of 4 per cent.) 
on the ordinary shares, amounting to £20,000, was paid in August last, 
and the directors recommend that a further dividend of 2s. per share be 
now distributed. making a total distribution for the year of $ per cent. 
This will absorb £20,000, leaving £2.356 to be carried forward. In regard 
to the new capital requirements, the directors have issued a further 
amount of £43,074 of the 31 per cent. debenture stock, leaving £146,926 
of this created stock to be issued as required. The gross revenue for 
the year has increased by about £10,000, and we have sold during the year 
over 1,250,000 units more than in 1910. an increase of about 101 per cent. 
On the other hand, the increased working ex penses have practically come 
to the same amount. A matter which has caused the directors much 


anxiety is the question of the rates, which were £11.273 in 1910. and rose 


last year to £13,507. an increase of £2.234, notwithstanding that the net 


revenue has decreased. The sting of these rates is not only in the actual 
amounts we have to pay to the authorities, but also in the very heavy Jaw 
costa incurred in reducing the amounts to what has been actually paid. 
The method of rating a concern like ours is the most unjust and extrava- 
gant that could be well devised. From the generating station at Willesden 
to our Holborn boundary we run through the districts of no fewer than 
seven rating authorities, each of whom. acting independently of each 
other, scramble as to who can get the largest proportion of spoils. Each 
district puts in its separate claim for the largest amount possible, on the 
chance that the extra claim will not be taken off on appeal. We are thus 
put in the position of deciding whether we should submit to the assess- 
ment or incur the large law costs which are incidental to fighting possibly 
six to eight different actions. To submit is an encouragement for further 
imposts in the following year, and if we tight the case and get even large 
reductions, as we have done in the past two years, it leaves us still to pay 
the heavy law costs referred to. In 1910 and 1911 we obtained a reduc- 
tion on appeal of some thousands of pounds, which was largely swallowed 
up in the costs, so that neither we nor the local authoritiesobtained much 
real benefit. If we could only appeal to a single court instead of fighting 
eight separate actions, not only would three-quarters of the costs be 
saved, but we should know that justice would have been done by hearing 
the appeals as а whole, with a decision as to the amounts due to each 
district through which we pass. It seems impossible to stir up the public 
to take any interest in rates, and I have no doubt that more than half our 
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shareholders think that because they never reccive a demand note they 
are paying no rates, Do not be deceived, gentlemen: let me tell you 
that for every £8 the ordinary shareholder receives in dividend the rating 
authorities receive ЁЗ. 108. You received this year £40,000 with all risks 
on your capital, the local authorities £16,000, nearly half your income, 
without taking any risk at all. The position of the coal question has also 
caused much thought to the management. Quite a year ago, in conse- 
quence of the labour troubles then becoming acute, we made arrange- 
ments to lay down a supply to last six weeks, and three months ago, 
when the present troubles were threatened, we increased this reserve b 
some thousands of tons, On Friday, March 1. we had in stock a full 10 
weeks supply without any restriction to our consumers. We thought 
this sufficient, considering that if a total cessation of coal supply existed 
for more than that period the position of affairs would long have passed 
bevond the control of private effort, and could only be dealt with by a 
national movement. The storing of so large a quantity of coal is a costly 
business, but we considered the provision of an uninterrupted supply of 
Current to our consumers as paramount. and we do not think they will 
hesitate to meet the company in connection wit! the increased expendi- 
ture which we are incurring on their behalf. Our reserve fund now 
amounts to the very handsome sum of £277,000. In 1910 the equivalent 
of 8 c.p. jamps conaected was 890,000, an increase of nearly 43,000 on 
the previous year. At the end of last vear the total was 957.000, or an 
merease of over 66.000 lamps: but time is required for fructification. 
Above all, we regard the new distriets of Acton, Southall, Hanwell and 
Brentford as most valuable assets, especially as all the plant for supplying 
these areas is placed at the great Willesden station, the non. purchaseable 
freehold of the company. Before concluding I wish to express, on 
behalf of the directors, the high appreciation we have of the services of 
the company's staff, who have never hesitated to give their time and 
thought for the benefit of the company. Where all have done so much 
it seems invidious to pick.out names, but we would especially wish to 
thank our engineer, Mr. Highfield, who has won а position in his pro- 
fession second to none in this country, and also to our courteous secretary, 
Mr. Cunliffe Owen, for the valuable services they have rendered. Lastly, 
we would like to thank our workmen, who, through times of trouble and 
unrest, have always shown the utmost loyalty to the company. I1 now 
move the adoption of the report and accounts and the declaration of the 
dividends set out therein. 

Sir JAMES PENDER seconded the resolution. 

Mr. MAKINS said last year they spent on capital account £53,300 and 
the year before £38,009, "Phat made about £9).300, It was all very 
well to spend capital, but they spent it with a view to getting a return, 
and what was the rotura they got? Last year and the year before they 
got no increased retura, That was unsatisfactory as it stood, but they 
had to bearin mind that they had got only a short tenure of their com- 
pany. In 19 years their company pissed to somebody else. The sharo- 
holders had to be paid. and they did not know exactly what, but, at any 
rate, they knew this that the m re they increased their capital account 
the more they should require to Бе paid. unless they were going to be 
losers, He. desired to know what would be their position from 1931. 
At present their share capital was very much depreciated. With regard 
to rates about which the chairman had spoken very strongly, they were 
told last year that in Willesden they got off an amount of £400 and there 
were several more appeals pending. И would be interesting to know 
whother these appeals ended as satisfactory as the one at Willesden. И 
would also be interesting to know what view the board took with regard 
to Sardinia-street station as an asset. 

Tho CHAIRMAN. in reply to the above and some further questions, 
said. in reference to the public lighting of the Holborn district, the 
Metropohtan Company were supplying half the district with electricity 
and the gas company the other half with incandescent gaslight, a much 
hetter arrangement than one competing against the other. Continuing, 
the Chairman said: 1 was interested in Mr. Makin's remarks, because I 
know that in one sense there ix no one who knows more about the electric 
lighting companies of London than he. 1 felt a little hurt that he knew 
so little of our own company as to talk about our spending money with 
only J9 vears to run of our concession, 1t is the first time | have ever 
heard we had only 19 years to run. We have a concession in perpetuity. 
We have our magnificent freehold at Willesden, and every penny we spend 
there no one can tako. Ав regards the areas which we supply. the three 
new ones of Brentford, Southall and Hanwell and Acton, instead of 
having only 19 vears, now we have taken a 42 years’ agreement of all four 
of them. We have our freeholds which may go on indefinitely. I think 
that really answers the chief criticisms of Mr. Makin’s. There Ваз been 
some criticism from some of the shareholders about the dividend, and 
I assure vou it was after very careful thought and deliberation decided 
that on the whole in this particular year it would be better to advise the 
shareholders to accept the 4 per cent. rather than the 5 per cent. and put 
the difference, or rither part of the difference, to our reserve fund. 

The resolution was then carried unanimously. 

The retiring directors, Mr. F. Leverton Harris, the Hon. J. Birkbeck 
Lubbock and Sir lames Pender, Bart., were re-elected and the retiring 
auditors re-appointed. А hearty. vote of thanks to the chairman, 
directors and the staff brought the proceedings to a close. 


Direct Spanish Telegraph Co. (Ltd.) 

The sixtieth ordinary general meeting was held on Wednesday, under 
th presidency of Sir JoHN DENTSON- PENDER, К.С.М.С. 
The SECRETARY (Mr. F. T. Preddle) read the notice convening the 
mecting and the auditors’ report. 
‘The CHATRMAN (after а fecling reference to the death of the Marquis 


of Tweeddale, and to the appointment of Sir Albert Leppoc Cappel to fill 
the vacant position on the board) said: The traffic receipts show an 
increase of £194, which, in view of the fact that we are comparing with a 
substantial increase in 1910 over 1909, may be considered satisfaetorv. 
Working expenses show an increase of £144 compared with 1910, and 
this would have been higher but for the fact that we have been able to 
make savings in several of the accounts. A sum of £704 has been charged 
in respect of а bonus paid to the Company's staff. The directors of 
the Associated Telegraph Companies, acting together, decided to cele. 
brate the Coronation of His Majesty King George V. by granting a bonus 
of one month's pay to every permanent employé who had been in the 
service of the companies, and in receipt of either salarv ог wages, for at 
least one vear prior to Мах 31, 1911. The directors were pleased to be 
able to confer this benefit to mark their appreciation of the loyal serviccs 
rendercd by the staff. The Bilbao cable again became interrupted on 
June 28 hist, but was quickly repaired at a cost of £4,124, which has been 
paid out of revenue. It will be within your recollection that the Bilbao 
cable has been very frequently interrupted during the last few years, 
necessitating heavy expenditure for repairs. Therefore your directors 
considered carefully the question of renewing it, and decided to carry out 
the work, which was done in September and October last усаг. The cost 
of the operations came to a very considerable sum—£33,000. This will 
be repaid cut of reserve gradually. For various reasons it has been 
found advantageous to transfer the Company's telegraph station from 
Falmouth to Kuggar, about a quarter of a mile from the landing place of 
the cable. The reserve. fund at Dec. 31, 1911, amounted to £65,880, 
taken at cost price, but the securities showed a depreciation of 13 per cent. 
or practically the same figure as at Dec., 1910. Thus, the result of our 
operations in 1911 is that, after paving the sums required for interest on 
and redemption of debentures, and transferring £5,000 to the reserve fund, 
we are able, in addition to the stipulated dividend at the rate of 10 per 
cent. per annum on the preference shares, to recommend the payment of 
the usual dividend on the ordinary shares at the rate of 4 per cent. per 
annum, leaving £35 to be carried forward. 1 now move the adoption of 
the report and accounts. 

М. FRANCIS ALEXANDER JOHNSTON seconded the motion, 
which was carried unanimously. 

Resolutions approving the dividends and re-electing the retiring 
director, Sir Albert James Leppoc Cappel, K.C.LE.) were then carried, 
and a vote of thanks to the chairman, directors and staff terminated 
the proceedings. 
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Bournemouth & Poole Electricity Supply Co. (Ltd.) 


The fifteenth ordinary general meeting was held at the London offices 
on Thursday last week, under the presidency of Мг. Ay Mog H. бах: 
DERSON. 

The SECRETARY (Mr. Н. B. Renwick) read the notice convening the 
meeting and the euditors’ report. 

The CHAIRMAN then said : The balance-shect shows that the capital 
remains exactly as last vear. Sundry creditors on open account and bills 
payable amount to £14,284. 15s. 4d., which is more than balanced by 
sundry debtors. Expenditure on capital account has again been less than 
the previous year, £7,749. 6s. 5d., against £9,256. Зх. The bulk of this 
sum has becn spent, as in previous years, upon mains extensions, a class 
of expenditure which is profitable and at the same time inevitable in an 
undertaking such as ours. £993 is in respect of metera, which are revenue 
earning. On the revenue side £52,228 was received in respect of sale of 
current and meter rentals, against £50,777 in 1910, an increase of £1,451. 
There have been small increases in profits on trading account, rents 
receivable and interest and dividends, due to an increased return on the 
company's holding in the Richmond Company. We have debited trading 
account with much larger standing charges this vear than herctofore, and 
it is now in a sound position. 1 may refer to the popularity and useful- 
ness of our showroom department, and its present sound position reflects 
great credit on our local secretary, Mr. Brightman, whose zeal and perse- 
verance is always in evidence. We do not, however, desire to cut prices 
or, indeed, to compete unfairly in any way with the local electrical engi- 
ncers and contractors, our chief aim being to exhibit the most artistic 
and useful styles of electrical fittings obtainable as well as the most up-to- 
date heating and cooking apparatus and to provide reliable information. 

Referring again to the debit side, it will be observed that there is а 
decrease of £87 in the items of coal. oil, waste, &с., and also a decrease of 
£105 in generation salaries and wages. Although these economies аге 
comparatively small, we appreciate the care and attention of our chief 
engineer, Mr. Ingram, in securing them. With regard to the item of 
“rates, taxes and insurance, £4,022. 14s. 8d.,” the largest increase shown, 
this is £881. 165. more than last vear, but the Christchurch re-assessment 
lately made and which estimated amount was based on the provisional 
figures of the Surveyor of taxes. Гат glad to say that, on а readjust- 
ment of these figures by the authorities since the balance-sheet was pub- 
lished, £120 has been released and added to our carry forward. This is & 
matter over which vour directors have little or no control, and we must 
submit or incur large costs in litigation. Turning to net revenue, interest 
has increased by £269. 43. 7d., due to the increased loan from bankers. 
But an additional expenditure of nearly £8,000 has been made during the 
усаг We have written off out of revenue £1,696. 19a. 6d. in respect of 
leaschold and special redemption funds, £637. 18. 8d. off suspense account, 
and £5,000 for depreciation, making £7,334 written off to one account and 
another. ‘The carry forward will now be £1,329 instead of the figure 
shown in thc accounta, 

The applications received during the year amounted to an equivalent 
of 535 kw., compared with 402 kw. for 1910, an increase of 33 per cent. 
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BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO.(LTD.) — The chair- 
man (Мг. Н. В. Beeton) stated at the meeting last week that the normal 
growth of their lighting business continued satisfactory. The number 
of additional consumers connected in 1911 was above the average, though 
the number of lamps connected per consumer was naturally smaller than 
in the earlier years of the business. The most promising development was 
the growth of the accessory demand for cooking and heating, which was 
largely attributable to the establishment of their showrooms and demon- 
stration kitchen. The combined result was an increased revenue of 
upwards of 64,000. Although they had sold upwards of 208,000 additional 
units, the increase inexpenses was only £121, the cost per unit sold being 
reduced by 0-15d. That was in spite of a slightly higher price per ton 
paid for coal, and was due to the smaller fuel consumption attributable 
to the introduction of the turbine, of which they had a limited benefit 
during the last half of the vear. They proposed to extend that type of 
plant to the point of remodelling their station, in consequence of which 
their works cost in future would more closely approximate to that of 
stations more favourably situated. The balance of net revenue was 
£30,700, which approximated closely to the record vears of 1906 and 1907. 
The total capital expenditure for the year was £2,565. The directors were 
satisfied that the future extension of their business lay largelv in the 
direction of cooking by electricity. Their showrooms, with their 
associated developments, were designed to encourage that demand. 
That branch of the business, which thev confidently believed held out 
the prospect of profit on the sale of appliances, as well as of an increased 
output for their station, lav more or less outaide the purview of their pro- 
visional order, and they had registered а subsidiary company (the 
Brompton & Kensington Accessories Co., Ltd.) the better to carry it on. 
The shares of the Accessories Company would be subscribed wholly by 
the Supply Company. and the profits would accrue entirely to the share- 
holders of the Supply Company. The company enjoyed the services of a 
devoted staff, with which they had been long associated. 

W. T. GLOVER & CO. (LTD.)—The chairman (Мг. А. L. Ormrod) 
stated at the meeting on Monday that during the past year, in spite of 
industrial unrest and a strike of short duration at their works, there had 
been an increase in the turnover, but the continuation of the unrest and 
the present coal strike in particular made the outlook far from favourable. 
The coal strike had not so far caused any stoppage of the works, as they 
were run electrically, but their supplier of current had intimated an early 
reduction of the supply and possibly total stoppage. One af the com- 
pany's great difficulties in obtaining foreign business was that the foreign 
houses interested in financing electrical undertakings abroad, and the 
commercial houses of their country were interdependent in a way which 
had never yet been properly attempted in this country. The report and 
accounts were adopted, and the payment of a dividend of 5 per cent. and 
a bonus of 2} per cent. on the ordinary shares confirmed. 

MACKAY COMPANIES. —'D'he report of the trustees of the Mackay Com- 
panies for the year ended Feb. 1, states that the incom: from invest- 
ments in other companies was $4,128,490-6] : dividends paid on preferred 
shares absorbed $2,000,000-00, and on common shares $2,069,020-00 ; 
operating expenses were $32,001.72, and balance carricd forward was 
$27,378-89. The gross income of the companies was almost exactly the 
same in 1911 as in 1910, but expenses have increased, principally by the 
higher wages paid to skilled operators and other employés engaged in the 
fast service, which the Postal Telegraph Co. inaugurated. The trustees 
believe that the public desires the greatest speed and accuracy obtainable 
in the regular service and the results seem to justifv this belief. The 
Postal Telegraph Co. is giving a night-letter service, but is not seeking it. 
'The trustecs are convinced that it is carricd on without profit and pro- 
bably at a loss. The Postal Telegraph Co. declined to adopt the day- 
letter service and their objection to it is partly the same as to the night 
letter, that it encourages а wasteful use of words and slows down the 
service. The governments of Europe, in co-operation with all of the 
Atlantic Cable Companies. have brought about the cutting of cable rates 
on cable messages in plain language to certain countries, to onc-half the 
rate previously charged, subject to the messages being deferred. The 
Commercial Cable Co. does not regard this as а new source of traflic. 
It does not expect that the traffic will be cithe: large or profitable, and 
this expectation is borne out by the returns, but the reduced rate is 
proper, because there is a large class of persons of limited means whose 
need of the cable service is only occasional, and who have no codes. At 
а general proposition, however, rcductions in present cable rates cannot 
be expected. The work of extending the land-line system throughout 
Texas has been done with phenomenal speed. and a full competitive 
service is now given. The strength and prosperity of the land.linc 
system has also been greetly increased. On Jan. 1, 1912, the Bell 
Telephone ('ompanies surrendered on the question in litigation between 
the Postal Telegraph ('o. and the Cumberland Telephone and Telegraph 
Co., as to the right of the latter to compel the Postal Со. to give to the 
telephone company a percentage of the receipts of the telegraph company 
on telegrams delivered or received over the telephone. The United 
States Court decided that the exaction was illegal and discriminatory 
against the Postal (o. It is proposed to work out a plan, to string heavy 
copper wires on poles in any part of the country, where independent 
telephone companies care to lease telephone circuits between cities. 

MADRAS ELECTRIC TRAMWAYS (1904) (LTD.)—At the meeting last 
week the chairman (Мг. У. 8. В. McLaren, М.Р.) said that there was 
an increase in traffic receipts of £2,786. The number of passengers 
carried was 14,656,611, an increase of 8:11 per cent. The extension to 
Washermanpet was nearly completed. There was still a good deal to 
be done to the permanent way and rolling stock, and negotiations 
were proceeding for a diversion of the lines along Mount-road., 


The number of consumers connected to the company's mains on Dec. 31 
was 5,738, compared with 5,289 in 1910, ап increase of 449. Units sold 
show an increase for ordinary lighting of 52-5 per cent. ; slot meter 
supply, 2-8 per cent. ; publie lamps at Christchurch, 0-7 per cent. ; heat 
and power, 10:3 per cent. ; traction, 33-7 per cent. ; total, 100 per cent. 
Our revenue from supply of electric energy to Bournemouth Corporation 
Tramways has been disappointing, showing a considerable decrease, 
occasioned Бу economies effected bv the Corporation and improvements 
in the running conditions effected by relaving a large portion of the per- 
manent way. But the revenue from lighting alone shows an increase of 
£2,418, from heating and power supply £2,674, or 17 per cent. increase. 
The reduction of the heating rate in October last by 25 per cent. (to 114. 
per unit) has been much appreciated. With regard to the metal filament 
lamp, which used to frighten us so much, this has turned out to be, as I 
foretold two vears ago, a good friend. As time goes on it will more and 
more popularise electric lighting bv cheapening cost. The Richmond 
Company, in which we are largely interested, has had a satisfactory vear. 
Its revenue shows an increase of ncarly 10 per cent., and applications for 
supply shows an increase of 40 per cent. over 1910. Ойт own position is 
that our dividend is maintained at 54 per cent., the carry-over is prac- 
tically the same as last vear, we have written off out of revenue in respect 
of reserve £793 more and have made larger allowance for depreciation. 
Since the commencement of 1912 up to last Tuesday our applications 
were 106 kw., an increase over the same period last vear of 21 per cent. 
Units sold during 1912 to the same date were 727,055, an increase of 8 per 
cent. Gross revenue during 1912 has been £13,346, an increase of 9 per 
cent. Net revenue has been £7,952, an increase also of 9 per cent. Iam 
sure that all of vou will desire very cordially to acknowledge the services 
of our officers and staff. It is these gentlemen who work hard for us and 
earn our dividend and, as I have told vou on former occasions, we are 
particularly fortunate in having such an efficient and loval body of gentle- 
men to work for us, and it is a great pleasure to work with them. You 
will observe by the report that the company has started a superannuation 
After examining a great many schemes, we came 
to the conclusion that the insurance company’s scheme offered the 
greatest amount of security, and we have arranged our scheme through 
one of the largest companies in London. The scheme has been prac- 
tically unanimously taken up by the staff. 

As to the coal strike, we have taken steps to protect the company 
against all reasonable risks, and have done our best to secure the con- 
tinuance of our supply. If the strike should last six weeks the company 
has sufficient stock of coal to carry it through such a contingency. | 
now move the adoption of the report and accounts. 

Dr. J. ATKINSON HOSKER seconded the motion, which was carried 
unanimously, as were resolutions approving the dividends, re-clecting 
the retiring directors (Dr. J. А. Hosker and Mr. F. W. Reynolds) and the 
auditors. 

A very cordial vote of thanks to the Chairman, Directors, secretary, 
engineer, local secretary and staff of the company brought the pro- 


ceedings to a closc. 


. BRITItH ALUMINIUM CO. (LTD )—The trading profit for 1911, together 
with interest and dividend on investments and deposits, and revenue 
derived from the Kinlochleven and Foyers estates, and transfer fees, 
is £152,901. 11s. 2d. After providing for legal expenses, bad and doubt- 
ful debts, &c. (£13,407. 2s. 6d.), paying prior lien debenture interest 
(£40,000) and debenture stock service fund (£43,223. 17s. 7d.), placing 
£35,000 to reserve for depreciation, and carrying £17,268. ]7s. 3d. to 
reserve, the balance (£4,001. 13s. 10d.) is to be carried forward. The 
output of the companys’ works and the sales for the year were greater 
than in any previous year. The demand for the metal is increasing, 
although prices during the year have shown a falling tendency. The 
works have been operating satisfactorily during the усаг, and further 
plant and machinery has been installed at Kinlochleven, to increase 
efficiency of working, and at the rolling mills at Milton, Staffordshire, to 
meet the increased demand for finished material. The additions to the 
plant at the alumina works at Larne, Ireland, have been completed. 
During the усаг the Company has made provision for an acquisition of 
further large stocks of bauxite of good quality to ensure proper supplies 
for the company's requirements. Negotiations are in progress for the 
extension of the company's rights in respect of the Orsiéres power scheme, 
and a certain amount of necessary development work will be proceeded 


with during {Бе current year. 
BRITISH INSULATED & HELSBY CABLES (LTD.)—The directors’ 
report for the year ended Dec. 31, 1911, states that the profit for the 
year amounts to £188,258. 14s. 7d., and with £42,319. 19s. 14. brought 
forward makes the total £230,578. 13s. 8d. Deducting directors’ and 
debenture trustees’ fees, and remuneration to works committee 
(55,315. 14s. 10d.), interest on first and second debenture stock 
(£350,612. 2s. 7d.) and depreciation on buildings, plant, &c., £20,000 ; 
transferfing £10,000 to reserve and £8,500 to special reserve account, 
£5,000 to first mortgage debenture stock redemption account and 
paying balance of commission on issue of second debenture stock 
£7,500), dividend on preference shares to Dec. 31 (850,009) and 
interim dividend on ordinary shares to June 30, 1911 (£20,200), the 
balance available for dividend is £93,650. 16s. 3d. The directors 
recommend payment of а further dividend of бв. per share on the 
ordinary shares, making with the interim dividend already paid a 
total of 10 per cent. for the year 1911 (£30,000), carrying forward 
£63,650. 16s. 3d. There has been an increased turnover during the 
year, owing in la measure to better trade conditions, and this has 
resulted in £44,964 more profit being earned than in the previous year, ! 
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NEWCASTLE & DISTRICT ELECTRIC LIGHTING CO. (LTD.)—'The number 
of units sold during 1911 was 13,509,204. against 12.23-£,106 in 1910, an 
increase of 11.16 per cent. The gross profit at Newcastle works is 
£25.608, 15s. 64. and at Lemington and Newburn works £3.066. 133. 3d.. 
and with transfer fees and balance from 1910 the total was £33.577. 1 13.6d. 
Deducting interest on debenture stock and directors’, trustzes" and 
auditors’ fees (£15,283, 55.) and interim dividend paid in August 
(£4.197. 14. 11d.) the available balance is £14,006. 118. та. The direc- 
tors recommend a dividend at rate of 3 per cent. per annum (less tax) for 
the half-year ended Dec. 31 last. absorbing £4,198. 15s.. and making, 
with interim dividend, 3 per cent. for the year, leaving £0,897. 16s. 74. to 
be carried forward, against £4,806. 12s. 94. The improved results fore- 
shadowed in the report for 1910 have been realised, the profit having been 
considerably increased. but owing to the present disturbed state of the 
labour market the directors do not think it advisable to recommend an 
increase in the dividend. Favourable contracts for the supply of coal 
over the whole of this vear have been made, and the directors have reason 
to anticipate a further increase of profit. The Company has arranged 
with the Corportaion of Newcastle-upon-Tyne to supply, for a period of 
10 years from the date of their commencing to work, all the electrical 
energy required for the Newbura tramways. The efficiency and economy 
associated with the use of metal tilament lamps has led to a large increase 
in the number of consumers, and as the applications for current show no 
sign of falling off, these high efticiency Jamps should eventually prove a 
great advantage in the development of the business. 

NEW TRANSPORT CO. (LTD.)—In their report for 1911 the directors 
state that since the last meeting of shareholders three units or truckers 
have been made, and these have incontestably proved that all claims 
made for them are fully justitied. 

Ап extraordinary meeting will be held after the annual general 
meeting to authorise the division of tho £1 preference shares into 20 
preference shares of 1s. each, &c. 

SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO.— The direc- 
tors’ report for 1911 states that notwithstanding the disturbance 
and restriction of trade, caused by strikes and labour troubles in South 
Wales during the past year, the result of the year’s working sho ws a 
material improvement over that of 1910. "The units sold showed an 
increase of 2,522.320, and after payment of all working expenses and 
interest on prior lien debenture stock, and making due provision for 
depreciation on new plant, there is a small surplus which, under the 
terms of the agreement with the debenture agent and the Treforest 
Co., has been added to suspense account, which is being accumulated 
for the discharge of certain obligations to the members ot the Treforest 
Co. New consumers are being connected to the company's maius 
from time to time, and it is anticipated that during the present year 
the business of the company will be considerably extended. Appli- 
cation is being made to the Board of Trade for provisional lighting 
orders for the districts of Bedwas and Machen Upper and Llantwit 
Fardre and part of Llantrisant. 


VERA CRUZ ELECTRIC LIGHT, POWER & TRACTION CO. (LTD.)—The net 
profit for 1911 in Mexico amounted to £27,884. compared with £24,107 
for 1910. After providing for London office expenses and bond and 
other interest, the balance was £13,220. Adding balance brought for- 
ward (£10,294) and deducting depreciation and general reserve (£15,000) 
the balance is £8.514. which the directors propose to apply in paying a 
dividend at rate of 2 por cent. (£7.000). carrying forward £1.514.. The 
directors have practically settled, on satisfactory terms, a contract with 
the Puebla Tramway Light & Power Co. for the supply of а large amount 
of power from the Tuxpango station. 

WESTERN UNION TELEGRAPH СО. — Тһе report for the quarter ended 
March 31 states that the net receipts (partly estimated) are $1,220,00) 
—(decrease, $201,009), balance for dividend $786,000 (decrease, 
$202,000), surplus 338,000—(decrease $202,090). A quarterly dividend 
of 1 ver cent, has been announced. 


NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


8. BILL & CO. (LTD.) (120,830.)—Reg. March 13, capital £4,000 in 
£1 shares, to curry on the business of manufacturers of and dealers in 
electrical accessories, dealers in electrical articles and appliances, 
manufacturers of electrical cases and cabinets, stampers and piercers, 
&c. Private company. First directors are 8. Bill, J. Richards and 
В. W. Bill. Reg. otlice: 388, Park-road, Hockley, Birmingham. 

ELECTRIC LAMP REGENERATORS (LTD.) (120,736.) — Reg. March 12, 
capital £50,020 in £1 shares, to carry on the business of manufacturers 
and repairers of and dealers in electric lamps, reflectors, lenses and 
other urticles, glass blowers, engineers, manufacturers of globes, 
shades, meters, carbons, switches, accumulators, motors, &c., to 
acquire an invention relating to electric and other lamps, together 
with patent No. 16,230 of 1911, for an improved method of and appa- 
ratus for regenerating burnt-out carbon and metal filament electric 
lamps, and to adopt an agreement with L. H. Keep. First directors 
are J. Н. Keep, W. А. Lageson and F. Е. Albrecht. Reg. otlice : Salis- 
bury Hcuse, London Wall, Е.С. 

HALLAMSHIRE ELECTRIC CO. (LTD.) (120,8735.)— Reg. March 15, 
capital £2 000 ia £1 shares, to carry on the business of electrical and 
mechanical engineers, suppliers of electricity, &c. Private company, 
First directors are H. D. B. How and H. Clarke. 


MORTGAGES AND CHARGES. 

CHURCH STRETTON ELECTRIC SUPPLY CO. (LTD.)—Further charge 
on freehold hereditaments at Church Stretton and company’s other 
assets, dated March 7, 1912, to secure £100. Holder: E. Bond. 

NAIROBI ELECTRIC POWER & LIGHTING CO. (LTD. ) — Issue, on July 
27, 1910, of £800 debentures, part of a series of which particulars have 
already been filed. (Not tied March 5, 1912.) 


RECEIVERSHIP. 


BRITISH TUNGSTEN LAMP CO. (LTD.)—Notice of the appointment of 
Н. Lonsdalo, 26, North John-strect, Liverpool, as receiver or manager 
(by order of Court dated Murch 20, 1911), has been filed pursuant to 
Sec. 94 of Companies (Consolidation) Act. (Notified March 13, 1912.) 


CITY NOTES. 


mao аы 


MEMORANDA (March 21).—Bank rate 5} per cent. (since Feb. 8, 1912), 
Price of silver, 26:1. per oz. Consols 771—177 for money ; 77; —77: for 
account. Consols Pay Day, April 5; Stock and Shares Continuation 
Days, March 26 and April 10; Ticket Days, March 27 and April 11; 
Pay Days, March 28 and April 12; Mining Shares Carry Over Days, 
March 25 and April 9. 

Priors or MkTALS (London).—Copper, 65$; three months, 66;. 
Lead, English, 161—162; Foreign, 161—167. Spelter, cash, 261; 
Tin, English, 197—198; Foreign, cash, 190; three months, 187 Iron, 
Cleveland, cash, 51/6; three months, 52/4, 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—Warrants in pay- 
ment of the balance dividends for the year 1911, viz. : 6s. per prefer- 
ence share and 10s. per ordinary share (less tax) have been posted. 

COUNTY OP LONDON ELECTRIC 8UPPLY CO. (LTD.)—This company is 
making an issue of 19,000 ordinary shares at раг. The preference and 
ordinary shareholders are to have а preferential] allotment in the propor. 
tion of one new share for every five shares at present held. Since the 
close of the year the number of equivalent 30-watt lamps applied for has 
exceeded the figures for 1911 by 192 per cent. 

DIESEL ENGINE CO. (LTD )— The directors have issued a circular to 
the shareholders stating that they have for some time past had on hand 
important negotiations whieh are expected to eventuate in a completed 
scheme. With this in view it has been necessary to have the company's 
assets examined and valued. Оп the basis of these figures it would 
appear that the value of the shares is (including current dividends)— 
Preference shares par and Ordinary shares 3s. 4d. each. 

GREENOCK & PORT GLASGOW TRAMWAYS CO. (LTD.)—At the recent 
meeting the chairman (Мг. W. L. Madgen) said that the number of pas- 
sengers carried increased from 7,278,253 to 9,235,375. They recom. 
mended that £5,759 should be applied in payment of а 5 per cent. 
dividend on the ordinary shares. .The ,board were in negotiation 
with Greenock Corporation with regard to an extension of the system 
on the trackless trolley system. 

HAMBURG TRAMWAYS СО. А dividend of 10 par cent. has been de- 
clared, as in 1910. 

HUELVA GAS & ELECTRICITY CO. (LTD.)J— The profit for 1911] was 
£2.612, a dividend of 4 per cent. (tax free) is recommended, after writing 
off £1,300 for depreciation, £825 being carried forward. 

KALGOORLIE ELECTRIC TRAMWAYS (LTD.)-—Thi&s company's traflic 
receipts for February were £2,684. Aggregate from Jan. 1, £5,568. 

LIVERPOOL DISTRICT LIGHTING СО. (LTD.)—The directors have 
declared a dividend at the rate of 4 per cent. per annum (less tax) for the 
half-year to Dec. 31. 

MADRAS ELECTRIC TRAMWAYS (1904) (LTD.)—The traffic receipts for 
the fortnight ended March 15 were В. 22,761 (decrease R. 2,113). Aggre- 
gate R. 116.077 (increase R. 2,832). 

NORDDEUTSCHE SEEKABELWERKE A.G.— The net profit for the past 


{ year amounted to 1.457.397 m. (about £72,866), against. 1,519,867 m. 


(£75,993), aad a dividend of 10 per cent. has been again declared. 

STEWARTS & LLOYDS (LTD.)—The net profit of the past year, after 
setting aside £70,000 for depreciation, was £202,133, and £83,030 
was brought forward. It is proposed to add £70,000 to reserve and 
рау a dividend of 1s. pər share (5 per cent.) on the deferred shares, 
leaving £86,539 to carry forward. 


STOCK EXCHANGE МОТІСЕЗ. i'n» Stock Exching> Committee have 
appointed April 2 a special settling day in 8,075 5s. (fully paid) ordinary 
shares, 332,300 5s, (43. 4d. paid) ordinary shares and 40.968 £1 (fully paid) 
cumulative preference shares of Associated Fire Alarms (Ltd.) The Com- 
mittee have been asked to appoint a special settling day in and grant а 
quotation to 99,990 £1 (10s. paid) cumulative 6 per cent. preferente shares 
of the British L.M. Ericsson Mfg. Co. (Ltd.), to appoint special settling 
days in 249.007 £1 (fully paid) shares of the Spanish d Gencral Wircless 
T'rust (Ltd.) and to grant quotations to a further issue of 37.586 £5 (fully 
paid) 5 per cent. cumulative preference shares of the Calcutta. Electric 
Supply Corpn. (Ltd.). 

WEMYSS & DISTRICT TRAMWAYS CO.— The (гаће receipts for the past 
year amounted to £13,925, an increase of £349 compared with 1910. The 
total income was £14,209, and the balance is £2,763, after paying interest 
on mortgage debenture stock and writing off £1,004 against the special 
expenditure incurred in 1909. A dividend of 6 per cent. on the ordinary 
shares is recommended. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIO | 
RECEIPTS | 


| Mar. 20. | Үгвірвр. 


LINE, ‚ Week AGGREGATE 
ended. No. zi Ampunt ls or Dec 
wee (a) arcs Electricity Supply £ sd pi^ est. 
Aberdeen Corporation ..../ Mar £ £ 10, 4/6 | Do. 4i pe Poole Elec. Su». Ord... .. a | 6 2 0 Mar, Sep ee 
В 41 60,909 |+ 3,459 ‚ 4$ рег Cent. Cum. Pref. .......... i—9 5 0 0 | Feb, Aug; °° | °° 
Airdrie cea Oe рени чы A NEC. 10 2664 |+ 592 10; 6/0 Do. 6 per Cent. Cum. Second Pref. ...... 104—1 511 6, Feb Aug | '* | ~ 
до Чеге itu » 11 565,999 |+ 22,712 St. | 4% Ро. 4j per Cent. Deb. Stock (red.) ...... 100 —102 | 4 9 O°: Jan, July | °° oe 
С анон etal oes 51 2082 |+ 1,503 | 5 4/6 | Brompton & Kensington Elec. Sup. Ord... 2 514 3| March....| ** | = 
Ayr eon 44 | 13,102 |+ 155 5, 3/6 |WDo. 7 per Cent. Рге{................. 7}—8# 4 7 6 Mar, Sept| "| ** 
риу ТТЫ ШИЕ 10 1,7 + 117 | | S'. 4% | Central Elec. Sup. Co. 4% Guar. Deb. Stzk.! 98 —101 14 0 6 June Dec, *;! ; 
Bath Electric Trams, Ltd...| в 10 2974 + 750 Š 2/6 \{бһапїпе Cross (W. End & СНУ) El. Sup. Со 4}—48 | 5 14 0, Feb, Aug 4} 45 
am Сол tion eon 11 + 307. 5 Kus | : 00. 4} per Cent. Рге!................. 414—4 5 4 0 | Feb, Aug о... 
ЕПП end р” 50 | 452,524 |+105,030 || St 4 to r o. 4 per Cent. Deb. Stock (red.) ......! 93 — 4 4 ө Jan, July |, re 
Pirmi gham & Mid'and....| 10 8545 |+ _ 425 | SE! 442% |T Do. 4j per Cent. Deb. Stock (red.)...... 100 —102!4 9 0|  .. 1014 .. 
Bl raa ран ZEE ” a А Va | 5 2/3 ‘ Do. City Undertaking 44% Cum. Pref... 33—4¢ | 5 9 O; Jan, July 3 4 
Bc c е on ....| » {51 7,355 |+ 4,512 5 е 'Chelsea Electric Supply Ord. .......... И| 4-5 |5 5 O|Marh....| 4 os 
Bomba po LLL LO F b 5] 126,499 + 6,687 St. 1% Оо. , 4l per Cent. Deb. Stock (red.) .... 93 —101 | 4 10 6 June, Dec oe oe 
pon ro е к dia 7 20, + 1778 | St, 44%.) Chiswick Elec. Supp. Gorp. Ist Mort. Db.; 91 —94 : 417 3 oe E | ; 
Bournemouth Corporation. .| Mar. 50 | 87705 |+ 1429 | 10; 10/0: tCity of London Electric Lighting Ord..... 18 —20 |4 4 3, Feb, Aug | 190 16 
и. 50:-| Е Maley ei: | Мое E per Genk Gam De еуен 14 —15 [4 0 О Jan July; 19| !4 
Bristol Trams & Carriage ..| | 151 237 |+ 2.42 | S^ 5%, Bo. SperCent, Deb. Stock (red.)..-...) 10—04 8 6 June Deej iiol 
Burnley Corporation БӨ. on 11 66.142 |+ 6,063 | St. | о C о. 4j per Cent. 2nd Deb. Stock (red.). .| 100 —103 |4 8 6, Jan, July | °° . 
СЕНА ооово е Г21 29 ў + 2,715 St. % . of Durham EI. P. D. 5% Ist Mort.Db. St. 87 —89 5 14 6 Jan, July ео "T 
Burton Corporation ПИ A HE ESCORT шша шуге ие INL 
«озо» өз ә „ 63,615 4, . г Lent, Gum. Fret. ......... 514 — : Mar, Sept Е 
я ырай, d Я 603944. trezni | St 144% | Do. 4h рег Сеп. Deb. Stock (red ....| 107 —107 4 8 3 Дап J uly foe 
сара И m И 1312 "92 (ЗЬ 44%] „20. Second Deb. Stock ........ s] 191 —104 | 4 8 0 | May, Nov. | 103 .. | 
ee Rae nd 50 121,604 + 8,543 | 2 s p осо DATES siue st ws June, July |! 
; $e 98 ; , ТЕ se Ы id H ` e ee eee "rm TM ee a А V. ee 
City & South London Rly... ; Ж состуг | St 144% | De. 4 per Cent. Ist Mort: Deb. (red)..| 86 8 |5 2 9 July | oct e 
с : leg c Trams Со..... к 11 45 _ so || 5 E. Folkestone Electricity Supply Co. Ord. ..; 4—5 6 6 01 April, Oct | °° .. 
Devonport & Dist. Trane. ee ND 49 86,863 + 5,587 5. 4 о po 2 рег Cent. Cum. Pref, e ә же о э е о | 4—5 5 2 6 Маг, Sept Te ee 
Dover Corporation er ow 10 4756 |+ 646 St. d 2° = Ist Deb, Stock (red.) ...... 93—96 415 3 Feb, Аце! ''| ** 
Dore соо Bs rus Е 50 12:380 |+ 1,620 5 А /0 | | е ipae ubi. Ord. зуун 61—7{ | 6 6 O ! April, Oct Hr ~ 
Dublin & Luca Ys os "158 |+ 1 j| St.i 4476 |, Isle of Wight Е. L. & Р. Со. Deb. Stock .., 89—92 419 6 s ‚| 90i 
E E E EE ЧТ reo АНИНЕ ГЕ c 
IGO ...... „ 1 А А ГОТ. жеее жаа | о —-0 ап, ee oe 
punge Corporation ...... „ 143 Er + 679 | St. 4% Ро. 4 рег Cent. Deb. Stock (ге1.)...... 92 —95 4 5 6 J . July well oa 
E t Ham Council ........ 50 $5235 |+ 3,677 | St | 4% | Kensington & Kngtbe. Co. & Notting Hill 
cde пп РЫЯ o 16,682 |+ 1,051 | o Co. (Joint Station) 4% Deb. Stock (red... 95 —98 4 3 0 April, Oct oo T 
Gs ead | ist. Trams .. » 9771 135 [| St. | 43% | Kent Elec, Power Co. Irred. Deb. Stock... 80 —84 5 !0 O°: Jan, July ae ee 
eec с» rporation ...... 5 780,122 42,065 i; 9.1/6 | London Elec. Supply Ord. ‚....., Tr 1) --2 4 6 O Mar, pt > ee 
Gloucester Car ТШ terso ” 1,280 57 | 2 p 6 per Cent. Рге!................. 41—54 6 00 Mar, Sept B. ns 
Gravesend. N d — i Е 5+ 20 Мо 4 рег Cent. Ist Mort. Deb. ........ 9) —93 | 4 7 o, Jan, July | 4%) °° 
Ga SR о a u ex " 1,830 191 5i 2 үөр Electric Supply Ord. ...... 3} -4l 6 5 О April, Oct Shj .. ) 
ССГ E Port eu yi 5$ 18,778 1,205 | 5 419, Do 1] рег Сеп+. Сит. Pref. foetu RUE SR. 4} —4} 5 1 6 Jan, July 44 em н 
Halifax Со ort GiasgOoW..| » 707 932 St. 4 i pe. per Cent. Deb. Stock Ist Mort... 99 —104 4 8 9 June, Dec | ges ** 
H ич rporation ...... > 96 053 8.239 St. | о, Do. 3} рег Cent. Mort. Deb. Stock red.) 81 —87 4 2 0 Jan, July | 86 - 
epee Tramways...... з 2,250 ' 220 | .. 4 {о Midland Elec.Corp.forP.D.44 Ist Mort.Debs 96 —98 4 12 9 Ж so | ee 
Жер Elec. Trams Co. ..| , 4:902 221 || Sti) 4494 | Newcastle & District E. L. 44 Mt. Do. 51. | 87-909 5 1 9 T 
Huddersfield Corpa. 1:112: : sio) |E sieaas i 3 20 ор Ы тышсыз MA боо Feb Aug 
- эу безе е: Ле p , DUU) rer i ер, u : ve [2 
ИИ: Men В; 147,747 et 5 25 20, 5 per Cent. non-Cum. Pref. ...... 4—44 517 6 Feb, ne oee oe 
Шш strict uncil .... : № | 100; Mo ы о. 44 рег Cent. Ist Mort. Deb. ...... 95—97 1413 9 | Jan, July | i. 
| ЖА с Council .. 2: 6.486 114 100 {9 orth Metro, Elec. Power Sup. 5 Morts... 99—102 419 6 МА .. m 
nie t rporation ...... » 16 21.626 1 127 1 EE Northampton Elec. Lt. & P. Ог4......... 12—10, 413 8 Feb, Aug | "* T 
sid anet Co. ........ „ 16 7411 79) "E ri р. 1 xi о на оон де | о, o Feb, Aug ^ °° se 
А "оез о у ө ч LAS A E » a /O *. 20. МОЗ. ж, ж, косо ы u , e | * [EJ 
Keighley Corporation ED » 44 К oF | 10, 6/0 | Notting Hill E. L. Co. 69% Non.ComsPref,, 10 и 814 0 audes ME Nes 
Кшт & District .. n 874 25 5 js со Electric Ord. 22 лени Bere ЕЗ. 51—69 | 6 O O | March ....| °° oo 
Ki атое Corporation e $i 16 7,121 474 St. 70 Do. 4% Deb. Stock ранена 91 —94 4 5 1, ro БУ ee 
ri aldy Corporation ... ча Y 5 5/0 | St. James’ & Pall Mall Elec. Ord. ........ 8) —8} 5 18 3 Feb, Aug .. T 
oe ire Trams Со. .... „ 14 14,937 410 5 EU Ос. 7 per Cent, Рге!................. 601—741 5 0 0 Feb, Aug ol . 
ishire United ........ w ЇЗ 12.674 135 St. 34% | Do. 3} per Cent. Deb. Stock (red.) .... 85 —87 |4 1 6 Jan, July: 85 T 
yes ington woe rere eese. 2» 0321 77 | 5 2/0 | Smithfield Market Electric Sup. Ord. .... 13 —1$ к cab und a 
ye з Corporation ........ ME 376 779 24.838 || 4 4/0 South London Electric Supply OrJ....... 21 —3: 613 6 April ws ES 
rod Corporation...... » 16 i , St. | о Do. 5% Ist Mort. Stock (red) ........ | ) —102 419 6 i» . .. 
т t рога бов 6e wd » 16 28.233 2282 | 1 0/8: South Metro. Elec. Lt & Power 7% Ist Pret 1—1} 612 0 Feb, Aug |... 
пой corporation dieu e » 16 6.418 578 ||! 1 7i | Do. 6 per Cent. 2nd Pref. ............ к dade. 80 lO» X 
Live ж. 6 rporation ae s 9 t 113,464 6.382 |! St. NA U E 4} Ist Deb. Stock РРР 97 —1923 5 11 3 April, Oct ИО 
ре Rly. .. з d 16,262 1155 | 5 173 B an Lo Supply Ord. ............ ld .. | April, Oct ts i ee 
London Cian MAL Вау Ву. „ 15 2'057 189 | 449% Po ipe Cent. Cum. Рге!............. 2} -3} 814 0 April, Oct a .. 
, London County Council ... „6 2138605 |+ 104,018 If 9. 18° leute One Ele Gea Stations 1. | 87 В .8 2 0 April, Oct ^ 87 
‘Lond ЧТ ес. Ку. Со....... » 16 163,395 7115 | 1 50 angie eat & Gas Elec. Gen. Stations .. : —Ik 7!0 0 May, Aug. se ae 
pee Aer "m „ 16 58,129 989 5i 2 ee Elec. Sup. Огд............. | 8} E 511 0 | Mar, Sept 91 87 
Mace орап № Е 15 3.823 35 5 2/ о. 4 рег Cent. Cum. Pref. .......... || 9 —9l + 8 0 Jan, July of 5 
Mansi Дер грогаНоп x io 813/845 44,698 Electric Railways and Tramways. 
Merthyr. Way .......... io l6 22,710 364 1| -- | Bath Elec. Trams Pref. Ord. ............ | —h „ a April .... ee 
Metropolitan Dist. (ee T 5 _ 1,855 79 | l Ns | BS 5 рег Cent. Cum. Pref. pig etl tal ay .—] 18 9 Оо! Jan, July | oe 
Metropolitan Elec. Tra у. ic d 139.561 7,139 || St. | 195 Do. 4} Ist Mort. Deb. Stock (red) .... 8) —85 5 9 0 April, Oct ; . 
Middleton ms. » 8 79,389 6,264 || St. 41% B'ham & Midland Trams 4} Ist Deb. Stock, 93 —95 415 3 Jan, July - T 
Nelon СОР НО „ 8 2,654 43 | 10 4% Bristol Tramways & Carriage шу у $13 4 Feb, Aug, . 
Ne оон M AE . . FTC. о... ооо оно от aS 5 0 "n oe oe 
Newer ca Corp: „ lb, 214,799 |+ 15,669 | St. | 4% Do. 4perCent. Оебѕ................. 100 —102 319 3 Feb, Aug | ds ee 
orthampton Corporation... ” 19 22015 + 1,125 || .. АЕ аена 5 2 eo Juas Doe. 9 e 
idha T ‚616 |+ 2,84 „| ee о == T vs БЕГ es 
Old nce n 8 5,248 |+ 266 || Stl ·• Do. 6 рег Cent. Cum. Pref. .......... 911—931 АЯ Feb, Aug | 23 | 92$ 
Perth (N.B.) Corporation .. » d 98,419 |+ 4,458 || St- 5% Do. 7perCent. Non Cum. Pref. ...... 38 —4l UE - «x АЙ 
Perth (W А) рог оп » 15 7,551 1+ 386 || St. | № Do. Sper Cent. Perpetual Debs. ...... ' 96 —99 5 ГО April, Oct, ** s 
eterborough bola кс ЛО 2018 |+ 3,091 | St |48% j „Ро. 44 per Cent. 2nd Deb. 5ю:к...... 8)—84 511 0: May, Nov, gt) s: 
Portsmouth Corporation .. " 8 1,104 |+ 155 |! St. 3% Central London Ordinary Stock ........ ‚ 85 —87 , 3 10 0 Feb, Aug 85 7/4 
otteries ат » 16, 107.289 |+ 7,364 | St |4% | Do. 4 per Cent. Pref. 50сх.......... 85 —37 ' 413 0 Feb, Aug 89' 85 
Prestan не РТ я 8 18777 |+ 648 || St. 4359 Do. 44 per Cent. Pref. .............. 109—111 4 2 0! vs ' HO]. .. 
Rotherham Corporation....| ” 13 38,815 |+ 2,432 || St | 2% | Do. Deferred Stock ................ 84 —85 ; 2 7 0, Feb. .... 92 638 
othesay on.... Уу 14 34,342 + 2,467 100 4% Оо. 4 per Cant. Debs. оне | RR , 100 —102 1319 0 ]an, ]uly te a 
Salford Corporation ZZ, » 8 485 |+ 64 5 2/6 City of Birmingham Trams 520 Cum. Pref. 4{—5} 5 0 O | April, Oct A i. 
Shanghai .......... лл... » 18 244537 |+ 10,267 || 100 4% | Do. 4perCent Ist Mort. Debs. ...... 97—102 4 1 6, April, Oct | ;2 z 
manghá ............,... EE x: ж St. г 5| City & South London Rly. Con. Ord. .... 39 —И 315 0 Feb "Aug; % 36 
Sheffield Cece —— ” 8 418 |+. | St. 50 Ро. 5 рег Cent. Perp. Pref. (1891) ....| 107 —109 4 12 6 | Feb, Aug | ** | .* 
ingapore Trams ........., „ 17 330,847 |+ 20,181 | St: d? Do. 11893) encre ceres o rh Ree 102 —101 /4 17 O, Feb, Aug | ·· | +, 
South Met sein dee „ 16 | $10,576 de is БАР Dor (1991) coti НЫ 10! —103 | 418 0, Feb, Aug | ** 
A о h ^ 7 вов |i. tay A SELF] Do ПУ. ыс geri 10! —103 418 0 | Feb, Аце | -* 
uthampton .. Е " 8 ! 8,278 |+ 298 || St. о | Do. 4 рег Cent. Perpetual Dzos. ...... 101 —103 ' 3 18 0! May, Nov ` 
шпа Согоо » 13 61,104 |+ 7,093 | 10 6/0 | Dublin United Trams, 6 per Cent. Pref. ..| 10}—1415 6 6 | Feb, Aug | °° 
uthport Tramw on » 13 33,067 |+ 5,208 10, 5/0 | Gateshead & District Trams Ord......... 84 —9 914 3 jd e 
Stalyb'dge Hythe &c. Тв! ” 8 2217 |— 22 10 "T Gt. Northern & City Rly. Pref. Ord. (4%).| 1$—1i га Feb, Aug | 15; 
а ‚&с.,}1. „ 16 37779 |+ 244 _1 4i Hastings & District Elec. Trams, 6% C.P. — ke Mar, Səpt | • 
Sünderland Corporation ОТ > 58,699 |+ 3,971 | St | #% E Ap Deb. Stock «еее ia ж 73 —78 | 519 0 | April, Oct | +, 
anderland Dees ТСЕ 65,582 |+ 8,490 10: .. | [Imperial Tramways Ord. .......... ....| dbj— oe Маг, Sspt | ·· 
Manis И ace rae » 13 8996 |+ ; 294 | 210 аё, tDo. 6 рег Cent. Pref. ............. ...| 3—4 T Mar, Sspt | .. 
ОЕ ИИА E 8 10,636 |+ 552 | St. Уо Do. 4j per Cent. О20з. .............. 70 —7 6 6 9! Jan, July | :· 
Taunto OD eese sue P m £5 20 I. of Thanet Е. T. & Lt. 5 рег Cent. Pre...| 2}—2 | 4 15 0 | Маг, Sept | 2@ 
Tynemouth and Distri + coe »" 8 391 + 37 | St. te Do. 4 per Cent. Deb. Stock ооо 2929 75 — 80 5 3 6 Jan, Ju y АЕ 
Tyneside Tram С Е d 8 1,328 |— 92 10 E: Lanarkshire Tramways ............ S] 10 —10 | 5 13 0 | Feb, Aug | ·· 
Wallasey Corpor " eese » 13 4373 |4- 280 || St. 2 $ Lancs Utd. Trams SA спот Lien Deb. Stk.;| 82—34 | 6 0 9 | Jan, July | ·• 
Walsall те р ag 18 ы + 6,719 ar 492 Eu dn 4% Deb. Stock ........ di 2 : 20 T 82] 
Wa 41 an » f T 166 А о . 1 lel. с. . сое ееово оооовв eee 17 6 ee 
лыо Corporation. Reali сус dd 20337 |+ 878 | 10 45 London United Trams, 5% Cum. Pref. .. 4 7 só an July | ce |. 
Weston a cr-Ma га on .. wd : 135,462 + 11,695 ВЕ № м Co per enr Mort Deb. Stock .. 1) —784 | 5 4 O | Jan, July | •• 
olver * Й „ 2 + 88 ee " ОСК св. ово оовоооо | | „ә. | eb р ee 
ен I ad ROG ade Moraine шшс ЫШ UA s Eol a F 
Orcester is DEN NE » ee ee 16 4 быш Brel. ууу я A эө C TIT. ee 
Wr *50509000099 » 8 2,286 + 62 1 0/ Оо. 5 Cent. Cum. f. оооогоовее 38 5 19. 0 Fi к ws 
Yorkshire Wi ала in| zo 12] 108 Е ЕЧЕИ рН ($9 Tor i8 0 jan, July | 
orkshire Wg de cres d І , 22 жик dd Ина ee es 
o ee District. „аё 10 + 76 Ю ээй + э% Б Metropolitan Rall Consol dated EE 3 0 0 | Feb, Aug | 57 
езе Comparisons are with t i i аловавсе net norca горы ng ФС 
th the corresponding period last year. * Partly electrical, $ ¢ Bx dividend, $ The London Steck Exchange Corgmittee have decilaed to quote thems г | 
E D$ - ге by Мл АЛК SEC n t n АЁ "| 


‚ Minus 3 days $ Minus 2 days. (Plus3 days, '*Plus2days, 


| ELECTRICAL COMPANIES’ SHARE LIST.— Continued. 
$ —————— SN RT gE ERNE Ae E == esi EEE EE NEC ERIT OE а 
Ц LAST Price | *RATE “Business ү © LAST Price RATE Business 
iE lpm: NAME, Wed,, pen cent, DIVIDEND | \унвк ro | X Divi- NAME. Wed., (рек сент. DIVIDEND | Werk то 
0 DEND Mar.20 YIELDED. _Mar. 20. | ^ |penp _Mar. 20. YIELDED. Mar. 20 
Electric Railways and Тм РРНК Ё 5. à. | ba "EL | | Telephones | £s.d | p p^ 
^ St 21% | Metropolitan Rly. Surplus Lands Stocks | 67 —69 |4 1 0 Feb, Aug | 67 6811100 2$ | Amer. Telephn a Telegh. Сар. St...--.| 180 —182/5 6 0| . d gis 

LE NNI Re ара Get re ух, воа Бон ие | Boil., 1» | Do. Coll. Trust $1,000 4 per Cent. Bds| 94 —96 4 4 0 | Jan. July | > |= 

1 St. | 34% Do. 3} рег Cent. "A" Рге{егепсе.... 84 —85 4 2 6 Feb, Aug 8 | of LPS Do. 49. Cons Bonds 1936 а 9.9 ty 

X 4E % Do. 3} per Cent. Convertable Pref... 84 —86 | 4 2 5 | Feb, Aug 83 Ust 595 Anglo-Portu 'se Tel. 5% Ist Mt. Db. Stk. 100 —102 413 0 | Mar, Sep E 

$ St 349%) Do. 3} рег Cent. DebentureStock....| 69 —91 | 317 9 | Jan, July И ++ | 5 3/0 | Chili Tele tions x ird. Чер. 0415 0| АОИ 

! St 3} | Do. 3}perCent." A" Deb.Stock....| 88 —90 |318 6 Jan July | 33 351 1 0/75 | Monte Video Telephone Ord. „зз. 1—1} 1513 3 Nov. ....| = 

| 5] .? | Metropolitan District Railway Ord. .... 361—378 | .. | Feb, Aug сез 891 1 0/6: Do. Sper Gent. Prat ag ey 2525 | 519 0 | May, Nov | үм, e 

I St 44% | Do, 4} First Preficies esee sa vete ee | 87 —91 5 0.9 | Feb, Aug J i t. 6% | National Co Pref. Stock pO ear ee 99} —102) 518 0 Feb. Aug | 1091 99} 

St. | 31% Do. Assented Ext. Pref. (Int. Guar. by | | 77 t. | 692 о aparece RR DR 1254-127) 4 18 0 Feb. kut | 221. 124 
` | Опа. Elec Riys. Co. of Lendon, Ltd) 76 —78 | 411 0 Feb, Aug; je IAT iO 3 | Do. 6 per Cent, 2nd Pret, зуун. 9j—10 6 4 9 Feb Aug) " = 

! St 3% | Do. 3 per Cent. Consoltd. Rent-charge| 74 —75 |4 0 O | Jan, July | 4% E 5 2/6 Do. Бе Cent non-Cum 3rd Pref. _ 51—53 413 0 Feb, Aug | ots, os: 

к St. 4% | Do. 4 per Cent. Midland Rent-charge 100 —102 3 19 3 Jan, July Di 23 "s 400% М З Y ET | hi Co 30 B d Е | 1921 —103] '4 7 3 f 1034 1921 

' St.' 4% | Do. Guar. Stock 4 per Cent. ........ 88 —90 |4 10 O Mar, Sep. Reed 85] "i 0/7: Greater elephons Со. 909 yr. noss. "UY 4475.4 15 3 АБ, Oct! 1 „ 

‚ St. 6% | Do 6perCent. Perp. Deb. Stock ....| 144 —146 |4 2 9 Jan, July | * 144 1| 0/7% Do. 6 er Cant. Cam. Pref САН (= £10 April, Det y wx 

қ St. | 49% | Do. 4 рег Cent: Ditto ......... 4404.1 96 —98 14 2 6 Jan, July | | 4% | Do. d У Red. Deb Stocks... 874—994 410 6 Jan ' July | er | 

t 1 4*d. | Potteries Electric Traction Ord......++- 19—17 |4 О O April, Oct | St 41%, ES nt 44% Db. Stk. (геа) 99 —101 | 4 10 Sa og 

| 7s 1» 25 7 ) NN LM . 44%, Telph. Co. of Egypt 4195 Db. Stk. (red.) O Jan, July . 

B, 1 0/6 Оо. 5 рег Cent. Cum. Pref... sso» whois ‘ 11 6 Feb, Aug 5 3/0 | United River Pl te Ord 1 to 199,000 710—7 | 5 9 6 uly | 74} 711 

‚5 1 S Met. Жс Tram ie an Cm Piel. ges $1 0 | Мау, Nov, '' | "| 5 2/6. Do. SperCent.Cum. Pref. ...-.«..-.| 5—5}, | 4 1 0 June Bed cl ue 

и 1 е ес. Trams g. 6% m. ef. FS s oe | 26 | = . . „ c] | |] > r2 ^ Р , әл ре 
Г St и | ро, 4 per Cent. Deb, Stock, «ai 92—77 5 ? 3 Jan, July "E .. pt a% Do. 4} Deb. St. Red. .............: 102 —1%4 4 7 6 | Jan, July | | 

9 ипдег ist. Elec. : st М m AN E Я ` 

е ear e 21—34 т Бк, Чү ч Financial Investments. | | 

i 4196 | Do. 4}% Bonds.....++-++secererers 99 —101 | 4 10 0 | de | 100». 100 | 5 3/0 | Elec. & Gen. Investment 6% Cum. Pref. 34—41 7 8 0 Jan, July) .. | 

Lu! Be | Do. 6% In. Баз with coup 9 ........| 83 —85 |2 7 O |, Juns, Dec 813] 10 2/0 | Globe Telegraph & Trust .............. 1004—11 | 511 6 SpDcMr]u 11 | ale} 

1 5 ^. | Yorkshire (W.R.) Elec. Trams, Ord. .... 1— м March .. .. | 10 3/0 | Do. 6perCent. Pref. .............. 124—131 | 4 12 0 5р,ОсМгји| 13} .. 

| 5 ..| Do. ӨбрегСеп{.Сишт.Рге!........... 21—3 Ж k | $9 10 ò% | Submarine Cables Trust (Cert.) ........ | 139 —133 411 3 April Oct| .. 

| St) 4 Do. 4} per Cent. Ist Debs. ....... ...| 81 —85 5 8 O | Jan July LE LI, р : | | 

| Electric Manufacturing, &c. EN | ‚ Colonial and Foreign Electric 

| St. | 44% | Anchor Cable Со. 44% Deb. 5їосК...... 97—99 |412 0| a "ae ow | - Railways, Tramways, &c | 

I 1| 1/23 A кену ме Огиенко. К за 7 | : M 9 $: ji |^ ws | | "T 
* 1 0/71 о. 6% um. Геї. .оовзероевоеосоове е »77 59 | A ril, Oct | 92 LL in 1 ; Lov . ]st Pref....., 5 zd hr '5 6 0 A ril, Oc a 

О аа оа GOH, |14 0 Ami oot) у cal 9 29 | Anelorargentine 5494 Gum 18t Pec FRSA В о Jas Jay | g 

D. ИО Do. Dueb essit dia 4—14 |317 0 T © б 4% | Do. 49; Deb. Stock seseris el 2341925, 4 5 0 | June, Dec | 944 94 

n 5 4/0 | British Insulated & Helsby Cables Ord...) 6f 74 | 7 3 О July, Feb * [St 44% Do. 44% Deb. Stock... eene | 102 —104 (4 7 0 te | 2024! o 

‚ _5 3/0| Do. 6perCent. Pref... eroe 5 5 0 0| jan, Juy | '*. ** Б | 5% | Ро 5% Deb. Ѕіоск........-.......| 1034—1050 `4 15 6 А 1044 103} 

St. 13 | = Hi Pee d ар (red.).. mo. : i - Jan Juy | “| °° БЕ. 5% АКы Elec. Trams. 5% Deb. бе. E = i и ? i5. July ari à 

. 5%, Do, 5% Mort, De OC APP TETUER — РИ de 4/0 | Brisbane Electric T . Invest. Wes = ЗУ к 

Е 5. Зет ро, Э Мон. Пер Зс Меры] 92—35 |416 3| mar, Sept| | у] 526 | Do И s A |419 0 | May, Nov Я. 
Д 3 .. | British Westinghouse IO per Cent. Pref... i—i .. | Feb, Aug | qo | $ st | 44%! Do, 4$ per Cent. Db. Prov. Certs.....| 100 —103 4 8 9 Jan, July |»: 

+ 100 6% | Do. брег Cent. Prior Lien Оз. (red.) | 102 —105 | 5 16 0 7 3à .. [sr во. British Columbia El. Rly. Df. Ord....... 134 —139 | 5 17 6 | Mar, Sept | 137 | 135 
1 St., 4% | Do. 4perCent. Mort. Deb. Stock .... 60 —63 |610 0 Jan, July | = °° [st 6% | Do. Pref. Ord. Stock .......-...... 120 —124 | 418 6 Мау, Nov | 122 1214 
| St.) 5% | Brush Elec. Eng. Co. Prior Lien Deb Stk | 774—824 | 6 5 о ja | s+ | <. [Bt 5% | Do. 5% Cum. Регр. Pref. Stock. . .. .--- (0—113:4 9 9 1: Jan, July Ш. + 

St 44% | Do. 41% Perp.lst Deb. Stk и чье. 54 —59 | 8 0 51| Mar, Sept | ‘*,| °° 1 40 41% Ро. 4$ рег Cent. Ist Mort. Debs... .... 100 —103 | 4 8 9 April, Oct) ·.' 
| 5: 44% | Do. Perpetual 2nd Deb. Stock ...... 37 —2 11 8 0 | Jan, July à +. [100 419%! Do. Vancouver Power Debs. ........ | 103 —105 4 6 6 | Jan, July +: 
| 550 | Callender's Cable Con. Ord... «es 94—10} | 712 O Jan, July | 222 ASt.) 44% Жо. 44% Регр. Con. Deb. 51......... 102h—1044) 4 63 .. |108 1034 
| 5| 2/6 | Do. 5 рег Cent. Cum. Рге!........,..; 5 —54 |417 6: Jan, July "| * Ist! 5% | Buenos Ayres Lacroze Trams Ist Mt. Db.. 98 —100 | 5 1 2 Mar, Sept | 100 - 

St. |4}%| Do. 4} per Cent. Ist Mort. Debs. (red.) 98} —1001 4 10 6 Nov, Мау 4j s: 155. | 6% | Buenos Ayres Port & City Tram, Ist Mt. | | 

| 2/6 | Castner-Kellner Alkali Со............. Зи ЗВ Sil 0 May, Nov lod ST | Dab: Stock? И sue ная 93 —97 16 6 О | Бе, Аше | +] 'z 
н St 44% | Do. 4} perCent. Ist mort. Deb. -red.)..| 105 —102 4 4 0 | Feb, Aug | ! 9l. ++ | 5 2/6 Calcutta Tramways (1 to 137,610) ...... , Sl —58 | 5 3 6 Mar, Sept | 5р 5 
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NOTES. 
ОРОВ 
А 40,000 Н.Р. Steam Turbine. 
IN the history of electricity supplv there has been no 
more remarkable development than that of the Common- 


wealth Edison Co. of Chicago. 
of many of its contemporaries, 


Its life, compared with that 
has been comparatively short, 


but the rapiditv of its growth during the last few years has 


been phenomenal. 


For example, the Fisk-street station, 


which was opened in 1903, now contains 120,000 kw. of 
plant, whilst the Quarrv-street station, which was only put 
in hand in 1908, had by the autumn of 1910 its full equip- 


ment, amounting to 81,000 kw. 


Thus, in this short. period 


the Company has risen to a point where it is one of the 
largest and most imvortant electric supply authorities in the 
world, its output last year considerably exceeding the total 
sales of the 43 supply authorities in Greater London. The 
growth is still so rapid that it has been decided to carry out 
important extensions, and in the case of the Fisk-street 
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NOTICE.—800D FRIDAY WEEK. 


* THE ELECTRICIAN ” will be published on THURSDAY next 
week instead of on Friday. Communications intended for that 
issue must reach the Offices not later than WEDNESDAY MORN- 
ING'S POST. 

Alterations to existing Advertisements and Copy for new Adver- 
tisements must reach the Publisher not later than Tuesday morning. 
Official Announcements and * Small" Advertisements not later than 
3 p.m. on WEDNESDAY. 


B.Sc. Illustrated ........ 1017 | station these are to take the form of four 20,000 kw. 


turbo-generators. 

IN another of our Notes we are able to announce the 
interesting fact that the first of these turbines is to be made 
by Messrs. C. А. Parsons & Co., the consulting engineers 
being Messrs. Merz & McLellan, in conjunction with the 
зарр у company’s engineers, Messrs. Sargent & Lundy. 
The ouiput is 40,000 H.P., and constitutes a record for 
power applied to a single shaft. The maximum continuous 
rating is 25,000 kw. and the economical rating 1s 20,000 kw. 
It is interesting to note that, although the pressure required 
is 9.000 volts, the pressure of generation is onlv to be 
4,500 volts, the voltage being doubled by an auto-trans- 
former. This serves to emphasise the fact that generation 
at high pressures is being avoided in the United States, 
it being felt, no doubt, that a more lasting machine is 
secured by generating at & lower pressure and sacrificing 
to a slight extent the efficiency of the plant. Engineers 
throughout the world will watch this experiment with the 
greatest interest, and will be anxious to learn to what extent 
these huge machines will lower the record of turbine economy. 
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Rail-less Traction Progress, 

Tue decision of the House of Lords Committee last Friday 
on the three Bills promoted in the present session of Parlia- 
ment for rail-less traction schemes at Brighton and Hove 
marks an important step in the development of what are 
termed trackless trolley vehicles. In spite of the opposition 
of the Board of Trade to the use of such vehicles on the 
routes proposed, the Committee approved the principle of 
a continuous rail-less traction line through Brighton and 
Hove. The attitude of the Board was stated by their 
inspector, Colonel Уовке, who, notwithstanding his remark 
that the Board had no views on the matter of motor 
omnibuses, appeared to urge the claims of the motor omnibus 
as against those of the electric vehicle, largely on the ground 
that the former could be diverted to other routes if found 
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desirable. The antipathy of the Board to innovations was 
also emphasised bv their strong opposition to the use of 
double-deck omnibuses, which were considered dangerous on 
account of the existence of overhead equipment. We do not 
see, however, why the addition of rails should render this 
less undesirable, assuming that the Board are not opposed 
to double-deck tramcars. 
— 

À FURTHER noteworthy decision was reached by the 
same Committee of the House of Lords in connection with 
the North Ormesby Rail-less Traction Bill. the preamble 
of which was proved a short tyme ago. When certain 
clauses of this Bill came up for consideration on Tuesday 
last the North Riding County Council sought to obtain pav- 
ment from the Company at the rate of 14. per car-mile, or 
such further sum as the Council might deem adequate, 
towards the maintenance of the roads. The Committee, 
although not concurring with the application of the County 
Council, agreed that some contribution should be made 
in such cases, and hoped that legislation would be introduced 
for that purpose. Such legislation would, of course, handi- 
cap rail-less traction, but it might improve the prospects of 
electric tramways and railwavs, which at present are 
placed at some disadvantage in their competition with 
motor omnibuses. 

— 
The New Immingham Dock. 

THe forthcoming opening of the Immingham dock at an 
earlv date promises to be one of the events of the present 
vear, for the inauguration of a new port 18 undoubtedly а 
rare occurrence. New work of this kind offers unusual 
opportunities for utilising electrical apparatus on an exten- 
sive scale; how far advantage has thus been taken of the 
opportunity provided at Immingham will be seen from the 
descriptive article which is concluded in our present issue. 
It may be noted that for lighting electricity has been every- 
where adopted, arc lamps being preferred for outdoor 
illumination and metal filament lamps for offices, sheds, &c, 
For pumping also electric motors will play а prominent 
part ; but hydraulic power has been chosen for hoists and 
cranes. This is certainly surprising, since electric cranes 
are now quite reliable; but it was doubtless the conser- 
vatism of other railways that influenced the Great Central 
Railway Company in arriving at the decision to adopt 
hydraulic power on a considerable scale. As regards arc 
hghting, however, an interesting innovation is the use of 
reinforced concrete poles. These are claimed to be cheaper 
in first cost than the'customary steel poles, and should 
certainly cost less to maintain, especially in such an exposed 
position as at Immingham. Attention тау also be drawn 
here to the overhead work for the electrically operated light 
railway which has been constructed between Grimsby and 
Immingham. Steel joists have in this case been emploved 
instead of poles for supporting the span wires, this being, as 
far as we know, the first occasion, at any rate т this country, 
where this method has been adopted. As regards the other 
features of interest of this line, we must refer our readers to 
the pages of the present issue in which the detailed deserip- 
tion is уеп. 


The Coal Strike. 

THE position brought about by the continuation of the 
coal strike becomes more and more serious every day, for 
the simple reason that fuel supplies are running short. 
Even the electricity supply stations are affected, though it is 
hard to blame those responsible for the running of them for 
this state of affairs. Indeed, it has only been possible to 
continue a supply for so long owing to the foresight of the 
engineers concerned in laying in large stocks of coal as soon 
as matters began to get strained between the miners and 
the owners. But, naturally, at the time the store was 
being laid in opinions as to the length of time the strike 
would last differed with individual engineers. While the 
amount of fuel stored was to some extent dependent 
on this, doubtless the facilities for storage played а 
part. and these again varied with individual stations. During 
the last few days all these factors have increasingly affected 
the possibilities of giving а supplv, and it is now evident 
that many stations throughout the country will soon be 
forced to shut down unless the strike 1s quickly terminated, 
This does not in all cases pre-suppose that the stock of fuel 
is now, or shortly will be, exhausted, but it must not be 
forgotten that it will certainly be verv difficult to obtain 
delivery of large quantities of coal for the first few weeks 
after the miners have again started work. 
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WE are pleased to note that in almost every case where 
the supply has had to be reduced the tramway service has 
been curtailed first. This, though it must cause some in- 
convenience. is the facility which can most easily be spared, 
and in so doing we feel sure the right policy is being pursued. 
It will militate against distress to keep all factories running 
as long as possible, and this can be done by giving an 
unte: ric ed power supply ; while in the interests of law and 
order it is essential that public lighting should be the last 
to be curtailed. This, however, will have to be cut down 
unless fuel is soon available. Such being the case, it 
seems to us that the Government should take steps to 
ensure a speedy supply of coal, as soon as the strike ends to 
all municipalities and companies supplying public lighting, 
and thus ensure the maintenance of proper order in the 
streets aftcr dark. One pleasing feature of the situation 
is the small extent to which electricity supply authorities 
in London have been affected by the present chaos. No 
restriction in the energy consumed has been made, while 
private, public and sign lighting is at full blast. Indeed, 
when standing in Piccadilly-circus at night one cannot 
help feeling doubtful whether a coal strike is really in 


progress. 


The Smoke Abatement Exhibition. 

THE Coal Smoke Abatement Society is to be congra- 
tulated upon providing in London an exhibition which 1s at 
the same time attractive and of educational value. From 
the electrical point of view the displav is very satisfactory, 
for the B. E.A. M.A. have persuaded the manufacturers to 
combine in providing an electrical restaurant. This has 
been arranged on excellent lines and denotes the recognition 
of а most desirable ройсу. The only fear one has about. 
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such exhibitions is whether thev really attract the people 
that it is desired to educate. It is all very well for 
the electrical engineer to be a visitor, but he already 
knows what there is to be seen. Оп the other hand, the 
general public are often more or less ignorant that an 
exhibition is even in progress. Unfortunately, the effective 
advertising of an exhibition runs into so much money that 
only a large undertaking can bear the expense. On the 
present occasion, however, the publicity, from the electri- 
cal point of view, has certainly been effectively handled 
by the Electric Supply Publicity Committee, and the 
popular education provided should be beneficial to elec- 
tricity supply as well as to smoke abatement. Last 
Wednesday there was a large proportion of engineering 
visitors, the occasion being an “ At Home” held by the 
President of the Institution of Electrical Engineers, Mr. 
S. Z. DE Ferranti. This is another sign that the Insti- 
tution is taking up a more commercial position in the 
electrical industry. 
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American Metal Filament Patent.—On Feb. 27 the United 
States Patent Office issued the patent applied for on July 6, 
1905, bv Alex. Just and Franz Hanaman. The corresponding 
British patent is owned by the Osram Lamp Works (Ltd.). 
The claims of the United States patent are as follows :— 

1. A filament for incandescent lights consist ng of tungsten їп a 
coherent metallic state and homogeneous throughout. 

2. A filament for incandescent lights consisting throughout of sub- 
stantially pure metallic tungsten of high fusing point and electrically con- 
ductive, the light-emitting properties of the filament being due to the 
coherent homogeneous metallic nature of the tungsten. 

3. A filament forelectric incandescent lights com prising dense coherent 
tungsten metal, having its fusing point approximately 3,200°C. and 
capable of incandescent efficiency at the rate of less than 1 watt per 
candle- power and substantially free from perceptible disintegration at 
that efliciency. 

University of London.—Donors towards the fund for the 
purchase of a site and the erection of buildings for the London 
University still continue to come forward in a public spirited 
manner. According to " The Times," Lord Haldane, chair- 
man of the Royal Commission on University Education т 
London and Government representative on the body of trus- 
tees to be constituted for receiving gifts in connection with the 
recommendations of the fourth report of the Roval Commission, 
has been informed bv Sir Francis Trippel that the trustees of 
the Bedford estate have offered a reduction of £50,000 in the 
price of the site north of the British Museum, and that the Duke 
of Bedford will make a personal contribution of £25,000 
towards the acquisition of this site. Sir Francis Trippel holds 
an option from the Duke of Bedford for the purchase of the site, 
and has undertaken, acting in an honorary capacity and bear- 
ing all incidental expenses, to raise £1.000.000 for the erection 
of such new headquarters for London University аз will be 
worthy of the capital of the Empire. “А Friend of London 
Universitv," who desires to remain unknown, has intimated to 
Sir Francis Trippel that he is willing to give £70.000 towards the 
purchase of the site on the Duke of Bedford’s estate north of the 
British Museum. Finally, yesterday, it was announced that 
a further £50,000 had been promised towards the purchase 
of the site. The total amount subscribed in ten days for a 
new site and Senate House of the University is now £355,000. 


Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 
Latakia—Palura .................. Мау 26, 1910 ... — 
Bissao— Bolama ..................... Jan. 29, 1912 Mar. 23, 1912 
Cadiz—Tanvier ........... ......... Feb. 27, 1912 ... — 
Alhucemas - Penon dela Gomora Feb. 28, 1912  ... — 
Ceuta—Estepone .................. Feb. 28, 1912 ... = 
Melilla—Chafarinas .............. Feb. 28, 1912 ... — 
Cadiz — Тепегіҝе..................... Feb. 29, 1912 ... — 
Jeddah—Suakim ..... ............ Маг. 4, 1912 ... — 
Саре St. Jamese—Doson...... ..... Маг. 14, 1912 ... — 
Pernambuco— Para .............. Mar 28,1912 ... — 


Pernambuco— Clara ............... Маг. 28,1912 ... — 
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. London Electrical Engineers.—Lieut. John М. Shackleton 
has resizned his commission as from March 27th. 

А Radium Standard.—The Paris correspondent of " The 
Times " states that 1t is hoped Mme. Curie will have sufficiently 
recovered from her recent operation to take part in the forth- 
coming deliberations of the International Commission for fixing 
а radium standard, At the request of the Commission she has 
prepared a standard for this occasion. 


40,000 H.P. Turbine for Chicago.— We are officially notified 
by Mr. Samuel Insull, President of the Commonwealth Edison 
Company of Chicago, that the first of the machines for the 
extensions at the Fisk-street power house has now been ordered. 
The Fisk-street station at the present time 13 the largest and 
most important power station in America, and contains 10 
14,000 kw. turbo-generators. The present extensions consist 
of four turbo-generators with à maximum continuous rating 
of 25,000 kw. and an economical rating of 20,000 kw. The 
turbines will be supplied with steam at a pressure of 200 ]b. 
and 200°F. superheat at 29 т. vacuum, and like all recent 
reaction turbines ordered by Messrs. Merz & McLellan, will be 
of the two-cvlinder type, the high-pressure cylinder being a 
single-flow turbine and the low-pressure cylinder being a double- 
flow turbine. The high-pressure cvlinder body will be of steel. 
The exciter will be direct coupled to the shaft of the alternator, 
which will not actually generate at 9.000 volts but at 4,500 
volts, the pressure being doubled by an auto-transformer 
supplied by the General Electric Co. of America. The order 
for the first machine has been placed with Messrs. C. A. Parsons 
& Co.. and will be built at their works at Heaton-on-Tvne. 
The extensions and design of the machines are being carried 
out by Messrs. Sargent & Lundy, the Company's engineers, 
in conjunction with Messrs. Merz & McLellan, of Westminster. 

International Electrotechnical Commission.— We have 
received from the general secretary of this commission a copy 
of the complete report of the Turin meeting held in September 
last. It is printed in both English and French and is 
prefaced by two excellent photographs, showing respectively 
Sig. А. T. Calissano, Italian Minister of Posts and Telegraphs, 
and Prof. Luigi Lombardi, president of the Itahan Committee, 
and a group showing the delegates present at the meeting. 
The work of the Commission has alreadv been dealt with in 
THE ELECTRICIAN. It will be remembered that it included a 
discussion on such technical questions as symbols, definitions, 
diagrams and the rating of machinery. А general discussion on 
illumination also took place. The decision reached by the 
meeting, that future electrotechnical congresses should be 
organised by the Committee of the International Electro- 
technical Commission т the country concerned, has now been 
ratified Бу all the local committees. We are also asked to 
mention that through the kind ottices of the American Com- 
mittee, the United States Treasury Department has given 
instructions that in future the reports of the I.E.C. are to enter 
New York free of duty. In view of the heavy dutv on litera- 
ture entering the United States, this action of the U.S. Govern- 
ment is a signal recognition of the value of the work of this 
international. movement, and is much appreciated. Mention 
has previously been made in regard to the meetings of the 
Special Committees on Nomenclature and Symbols which 
were held in Paris this month. At the request, however, of the 
American Committee, the meeting of the Special Committee 
on the Rating of Electrical Machinery has been postponed 
until Apri] 29. The American Committee will be represented 
on this Special Committee on Rating by Mr. C. O. Mailloux 
(President, U.S.A.Committee) and Prof. C. A. Adams of Harvard 
University. The Italian Committee will be represented by 
Prof. E. Morelli accompanied by Signor Semenza; Sweden by 
Mr. J. L. la Cour, and Germany by Herr Leo Schuler, the 
General Secretary of the Elektrotechnischer Verein ; theother 
delegates are as already announced. 

Р.О. Telezraphs and Telephones.—In a Parliamentary 
Paper issued on Wednesday it is stated that the balance of 
expenditure over receipts on account of the telegraph service 
(including telephones) for the year ended March 31, 1911, 
amounted to £963,823. 19s. 3d. The gross receipts in respect 
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of telegrams, telephone rentals and fees, private wire rentals, 
special wire rentals, &c., for year was £5,497,745. 16s. 5d. (less 
£784,128. 18s. 94d., paid to cable companies, &c., and telegram 
moneys refunded), whilst gross amount received in respect 
of royalties payable by the National Telephone Co. and other 
licensees totalled £342,541. 14s. 10d. The value of telegraph 
services performed for the other public departments without 
remuneration is placed at £65,183. The amount expended by 
the Post Office in respect of salaries, superannuations, main- 
tenance of telegraph and telephone systems, &c., 18 
£4,721,158. 6s. 4d. ; purchase of sites, cost £40,994. 16s. 1d. ; 
extensions £271,667. 123.; repayment of capital, £650,947.8s.5d.; 
interest, £201,614. 2s. 7d. ; and amount expended by Office 
of Works in respect of erection, £72,710. 18s. 64. The amount 
expended by other departments in respect of various services 
rendered amounted to £126,072. 7з. 9d. 


“The Engineering Index Annual for 1911.?— Erratum.— 
We regret that in our note calling attention to this index in 
our last issue the year was given as 1910 instead of 1911. 


High Voltage Direct Current Electrification on Lancashire 
and Yorkshire Railway.—We are informed that Messrs. Dick, 
Kerr & Co. have arranged with the Lancashire & Yorkshire 
Railwav Co. to electrify their Holcombe Brook branch, a short 
line about three miles long running from Bury to Holcombe 
Brook. The work is being done for experimental purposes 
by the above firm, and will probably be completed in a few 
months. The system to be adopted is their high-tension 
direct-current system, in which current will be transmitted 
to the motors at 3,500 volts bv an overhead conductor. The 
car equipment will consist of four 150 H.P. gear-driven motors 
mounted on the trucks. The control will be series-parallel 
multiple unit, enabling the cars to run singly or coupled up to 
form a train. The contactors of this control system will all 
be fitted with Messrs. Dick, Kerr's metallic shield magnetic 
blow-out. The equipment of a line at this voltage is claimed to be 
possible only by the development of control apparatus fitted 
with the metallic shield magnetic blow-out, which permits 
the entire current of the equipment to be broken at a single 
contact. 


The Coal Strike.—<As time goes on and no settlement of the 
coal strike takes place many electricity supplv and tramway 
authorities who hoped to be able to hold out to the end are now 
becoming nervous. We give а summary of the latest news 
below :— 


Гохрох ELECTRICITY SuPPLY.— The companies appear to 
be in a more than usually favourable position. If the City of 
London Co. can get coal by the middle of June they have 
nothing to fear. The Charing Cross Co. can go оп for about five 
weeks, but even then their internal combustion engines would 
enable them to supply their customers whatever happens. The 
Metropolitan Co. have supplies to last them for some time. 
The South London Corpn. can go on till the end of May. 

The Electricity Committee of Hackney Borough Council 
have reported that they have received a request from Stoke 
Newington Council to assist them in an emergencv with which 
thev are faced owing to the possibility of the North Metro- 
politan Electric Supply Co. being unable to supply them if the 
coal strike continues. After carefully considering the matter 
the Committee decided that affording а supply would make 
verv little difference to the period during which they would be 
able to continue giving a supply from the large stock of coal 
which they have in hand, and they instructed the Borough 
Electrical Engineer to make an offer on the following terms, 
subject to the approval of the Board of Trade : (1) the supplv 
to be taken from the network at Amhurst-road and Cazenove- 
road to such an extent as may be possible without unduly 
lowering the pressure of supply ; (2) the charge for the supply 


to be at the sanie rate as the Stoke Newington Council рау the 


North Metropolitan Co., viz., £1 per quarter per kilowatt de- 
manded plus per unit: first 5,000 units. per annum, 0-964. 


per unit ; 5.000 units to 25,000 units, 0-654. per unit ; 25,000 
units to 50,000 units, 0.554. per unit ; 50,000 units to 75.000 


units, 0-45d. per unit; above 75.000 units, 0:354. per unit ; 


(3) the whole of these terms to be subject to the addition of 
12 per cent., as in the case of this supply the cost of trans. 
formation and conversion will not be ineurred.. 


Lonpon ELECTRIC Traction.—The City & South London 
Railway have curtailed their service both in the merning and. 
evening. The City-road station is closed on weekdays at 8 p.m. 
and all day on Sundays. The London County Council are now 
using their old horse-drawn trams on some of the: all-night. 
services. 

BELFAsT.—The tramway employees have received a week's notice. 
When this expires they will only be taken on from day to day. 

GLASGOW.—lt is feared that the tramway service may be suspended 
if coal supplies are not forthcoming within a few days. The electricity 
supply can be maintained for another five or six weeks. 

HECKMONDWIKE.—The electricity supply is being cut off from 6 a.m.. 
to 6 p.m. on Saturdays, Sundays and Mondays. With these restrictions: 
it is hoped to be able to give a supply for five or six weeks. 

LEICESTER.—There is now no Sunday service of trams, while on week-- 
days the first car does not run until 7;30 a.m. and the last car leaves at. 
9 p.m. А restricted service is being run between those hours. 

PETERBOROUGH.—The street lighting is being discontinued. 

RocubALE.—'The tram service on some of the routes has been sus-- 
pended, and on other routes has been reduced. 

SUNDERLAND.—The electricity department have intimated that unless: 
a supply of coal can be obtained within the next few days the distributions 
of energy for power purposes will have to cease. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following : -- 


Prof. С. W. О. Howe contributes an article on '' Electrostatic: 
Effects in Receiving Transformers for Radio-telegraphy."' 

Mr. A. E. Clayton concludes his article '* On the Design of 
Dynamo Electric Machinery." 

We conclude our description of the electrical developments at. 
Immingham in connection with the new dock of the Great Central 
Railway Co. 

We regret to have to record the death of Prof. Pacinotti. Ап 


account of his pioneer work on the dynamo appears on another page 
of this issue. 


At the meeting of the Institution of Electrical Engineers last night 
Prof. J. A. Fleming and Mr. С. В. Dyke read a Paper entitled “ On 
the Power Factor and Conductivity of Dielectrics when Tested with 
Alternating Electric Currents of Telephonie Frequency at Various 
Temperatures." 


An abstract is given of those parts of the annual report of the: 
Director of the National Physical Laboratory which are of more 
particular interest to our readers. 


We give abstracts of two Papers on the illumination of printing. 
works, read last week before the Illuminating Engineering Society. 

The annual report of the Comptroller of the Patent Office has been. 
issued, and an abstract of this appears in another column. 


Birmingham Corporation have decided to adopt a system of hire- 
purchase wiring. and £10,000 is to be borrowed for the work. The 
Electric Supply Committee have reduced their charges for electrical 
energy. 

A successful meeting of the Benevolent Institution was held on 
Wednesday, when the revised rules were approved (subject to 
confirmation on May 1). which puts the institution on a membership 
instead of a purely voluntary basis. 


Municipal Loa»s.—Ínauiries have been held this week into 
applications by Norwich, Sheffield end Chesterfield Corporations for 
sanction to lozns for their electricity supply departments. An 
inquiry hes lso been held into en eppliestion by Portsmouth 
Corporation for 2uthority for г, loan for their trsmweys depertment_ 

Parliamentary.—A Select Committee of the House of Lords has 
possed the Brighton end Hove Corporations  Rail.less Traction 
Bills, end rejected the Bill for acquiring the local tramway under- - 
taking and extending on the rail-less trolley system. 

Legal.—June 10 hz: been provisionally fixed for the commence- 
meat of the arbitration proceedings in regard to the purchase price 
to be ра by the Pustmester-Genersl for the undertoking of the 
Notions] Telephone Co, 

The result of litigetion decided end pending between the United 
Wireless Telegraph Co. in the United States and in this country 82 
submission for a perpetual injunction in fevour of the Marcom 
Company. thus confirming the decision given by Mr. Justice Parker: 
in the well-known patent action in which the ~ Four Sevens” Pateat: 
of 1900 was involved. | 
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Companies’ Mectings and Heports.—Meetings of the following 
companies are reported :—British Insulated & Helsby Cables, 
Neweastle-upon-Tyne Electric Supply Co., Newmarket Electric 
Light Co., North of Scotland Electric Light & Power Co., Salisbury 
Electric Light & Supply Co., Vera Cruz Electric Light, Power & 
Traction Co., Gateshead & District Tramways Co., &c. 

The directors’ reports 2bstracted include those of the Metropolitan 
Electric Tramways, Potteries Electric Traction Co., Airdrie & Cost- 
bridge Tramways Co., Puebla Tramway, Light & Power Co., Bromley 
(Kent) Electric Light & Power Co., Folkestone Electricity Supply Co., 
Lymington Electric Light & Power Co., Slough & Datchet Electric 
Supply Co., American Telephone & Telegraph Co., P. R. Jackson 
& Co., Vickers Limited, &c. 


PERSONAL NOTES. 


On March 31 Mr. Н. Charles Gover retires from the secretavyship 
of the Edison & Swan United Electric Light Со. Мг. Gover joined 


the Edison Co. in June, 1882, and the Edison & Swan Co. on its forma. 
tion in 1883. 


Mr. A. S. Dunzan and Mr. A. Podmore, members of the National 
Telephone Co.’s engineering staff. who were transferred to the Post 


Office, have been appointed assistant electrician and assistant engi- 


neer respectively to the Constantinople Telephone Co. (Société 
Anonyme Ottomane des Téléphones de Constantinople), and will 


shortly proceed to Constantinople to take up their duties. 


Mr. Wm. Anthony Brown, A.M.Inst.C. E., (of Messrs. Hoogh- 


winkel, Anthony Brown & Partners), is leaving by the R.M.S.P. 


Co.’s steamer Avon " to-day for South America, in connection with 


various engineering works in which his firm are interested. 


APPOINTMENTS VACANT AND FILLED 


A junior designer is required. with experience in the design of 


transformers. See advertisement. 

A telegraph construction foreman is required by the Ceylon 
Government. Salary £250, rising by £25 annually to £300, on 
acquiring knowledge of the vernacular. Engagement for three 
vears, with possible extension. Applications to Messrs. Preece, 
Cardew & Snell, 8, Queen Anne's-gate, Westminster, 8.W. See also 
an advertisement. 

A large electrical firm advertise for one or two draughtsmen used 


to switchgear design. 


Mr. E. P. Kelly, of the Birmingham & Midland Tramway Co., has 
bern appointed by Bristol Corporation Electricity department as 
sub-station charge engineer. 

Mr. Е. E. Mills, formerly chief of the Natal Railway Department, 
has been appointed chief railway electrical engineer for the Union 
of S. Africa, vice Mr. J. Denham, who has accepted another Govern- 


ment po ition. 


INSTITUTIONS AND SOCIETIES. 


Iron and Steel Institute.—The Council of this Institute have de- 
cided to award the Carnegie Gold Medal to Dr. Paul Goerens, of 
Aachen. Dr. Goerens is well known for his investigations on the 
influence of cold working on the properties of iron and steel. 

British Electrical and Allied Manufacturers’ Assoclation (Inc.).— 
Lord Ampthill, G.C.I.E., G.C.S.I., has accepted the presidency of 
this association. 

Tle second Council meeting of the association was held on the 21st 
inst., Mr. A. Bruce Aderson presiding. 

The British Electric Plant Co., Osram Lamp Works (Ltd.) and the 
Robertson Electric Lam ps (Ltd.) were elected members of the association. 

The secretary (Mr. D. N. Dunlop), having reported applications for the 
association's patronage of certain proposed exhibitions, was instructed 
t» send to and obtain replies from members to a letter suggesting co- 
operation on the part of those who desired to exhibit at the exhibitions. 
It was reported that the exhibition proposed for 1912 by Bradford Cor- 
poration would not take place this year. А report upon the association's 
recent action in the case of West Ham Corporation was approved. The 
following reports of progress were read and adopted : (1) “ Model general 
conditions of contract " ; (2) sectional meetings; (3) conferences; (4) 
the Electric Lighting Acts, Bill for further powers. The Publicity Com- 
mittee was constituted a Standing Committee for conference with the 
Electric Supply Publicity Committee and other purposes. 


Manchester Electro-Harmonic Society.— The first smoking concert . 


in connection with the newly formed Manchester Electro-Harmonic 
Society was held on Friday last at the Albion Hotel, Manchester. 


The hon. secretary, Mr. J. Hill, introduced Mr. S. L. Pearce, the - 


City Electrical Engineer, to the members as the first President of the 
Society. 

The PRESIDENT, on rising to address the members, said that he was 
exceedingly gratified to sce so many people present—there being over 
200—and thought that a few words on the origin of the society would not 
b: out of place. The idea of forming an electro-harmonic Society in 
that district originated some two years ago, but the suggestion did not 


materialise. It was, however, revived again at the electrical contractors’ ` 


smoking concert this year, when it took a more definite shape, and the 
meeting to-night was the outcome; largely due to the great amount of 
work and time Mr. J. Hill, the hon. sec., had given to it. He regarded 


Manchester as а peculiarly fitting centre for such а society. In the first . 


place, they looked upon Manchester, or they ought to, as the centre 


of the electrical industry in this country. Secondly, he thought it was . 


acknowledged to be a musical centre, and so they should combine the 
two and have an electro-harmonic society. Не did not propose to 
dwell on the rules, which stated in a few words what were the aims of the 
society. И was proposed to have four smoking concerts during the 
session, which would run from October to March, and in addition to 
hold two ladics’ evenings. They wanted the membership of the society 
to be as embracing as possible, and to include all who were interested in 
the electrical industry. They might possibly represent interests which 
at first sight might appear somewhat divergent ; but they were not, and 
he was perfectly sure that such gatherings as these would help them to 
establish a роса feeling in the electrical engineering industry. That, he 
took it, was the object of the society. Now the committee would, he 
was sure, provide them with rich music from time to time, and under the 
able conductorship of Mr. W. J. Smith nothing would be lacking in this 
respoct ; if they took that evening as a criterion, he was sure that they 
would not be disappointed. 

Mr. P. B. Haus (hon. treasurer) stated that the finances of the society 
were in a healthy condition. 


Mr. С. M. DORMAN proposed a hearty vote of thanks to Mr. Pearce, . 


which was seconded by Mr. J. Н. Greaves, Mr. Pearce suitably responding. 
The SecRETARY moved that a hearty vote of thanks be accorded to 
Mr. W. J. Smith for his services at the piano. 


Messrs. G. H. Ditchburn, Thurgate Simpson and Geo. Crowther, of | 
Manchester Cathedral. and Mr. J. Н. Ditchburn, of Chester Cathedral, . 


and Mr. Frank B. Heydon, provided the musical programme, each 
item of which was excellently rendered and received with great appreci- 
ation. 


EDUCATIONAL NOTICES. 


Borough Polytechnic Institute.—The annual] exhibition of students’ ' 


work will take place on Saturday, March 30th. from 3 to 5:30 p.m. 
University of London.—It is announced that Prof. Henri Poincaré, 


Member of the French Academy and of the Academy of Sciences, . 


will give an advanced course of four Iectures on a mathematical 
subject (to be announced later) on May 3, 4, 10 and 11. Tickets may 
be obtained on application to the Academic Registrar. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, March 29th (to-day). 
Roya INSTITUTION. 


9 p.m. Mecting at Albemarle-street. Discourse on “ Resulta of the - 
Application of Positive Rays to the Study of Chemical Prob- . 


lems,” by Sir J. J. Thomson, O.M., F.R.S. 


SATURDAY, March 30th. 
Rovar INSTITUTION. 


3 p.m. Meeting at Albemarle-street. Lecture on “ Molecular - 


Physics," by Sir J. J. Thomson, O.M., F.R.S. Lecture VI. 


BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS. 
& p.m. Meeting at the Grand Hotel. Colmore-row, Birmingham. 


Paper on “ Steam Pipe Expansion and Draining,” by Mr. С. L.. 


MacCarthy. 
TUESDAY, April 2nd. 
RÖNTGEN SOCIETY. 


8 p.m. Meeting at the Institution of Electrical Engineers, Victoria 


Embankment, W.C. Paper on * The Physiological Principles . 


of Internal Radium Therapy," by Dr. А. Saubermann. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Colonel H. M. Leaf. 
The following orders have been issued for the current week :— 
Monday. April Ist, “ A" Company.—Technical work and military tele- 
phones, 7 to 10 p.m. 


Tuesday, April 2nd, “ В” Company.— Technical work and military tele. . 


phones, 7 to 10 p.m. ; recruit instruction, 7 to 9 p.m. 


Thursday, April 4th, “ С” Company.— Technical work and military tele... 


phones, 7 to 10 p.m. 
Friday, April 5th.—Headquarters closed. 
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HIGH-TENSION PORCELAIN LINE INSULATORS.* 


BY J. LUSTGARTEN, M.SC. 


Summary.—The author after discussing the properties of electrical 
porcelain goes on to deal with the various forms of pin and. suspension 
insulators, the considerations that arise in their design and their 
general operating features. The testingof the insnlatorsis also dealt with. 


The author deals at some length with the manufacture, and the 
general, electrical and mechanical properties of porcelain. These 
have already been described in our columns by Мг. Н. W. Brady 
(see THE ELECTRICIAN, Vol. LAL, р. 251 et ѕед.). The Peper then 
continues : 

The prototype of the modern high-tension insulator was a petti- 
coated insulator of the same cylindrical form as the low-voltage 
telegraph insulator, but somew hat larger. With a line pressure of 
only a few thousand volts the necessity for providing a safety factor 
against brush discharges and sparking- -over was unknown. Surface 
insulation was considered the most important point, and the insulator 
was designed accordingly. To increase the surface resistance z triple- 
petticoated insulator of the same form was tried, but аз the narrow 
spaces soon became filled with insects, &c., a reversion to the original 
type was made. Оп raising the pressure the narrow spaces became 
filled with a glow and. brush discharge, thus constituting a loss. The 
- next development was to incline the petticoats outwards in the form 
of a cone, thus moving the outer wet flenge further from the bolt 
whilst still keeping the inside surface dry. Ап increase in the dimen- 
sions also made this insulator comparatively heavy. Investigations 
at this time showed that the drops of water (which influence the 
brush discharge and flash-over) could be driven outwards by spread- 
ing the outer shed, giving it an umbrella shape ; the weight was thus 
reduced. The next development was an insulator made of two 
pieces cemented together. The type has been largely retained with 
but slight modifications in the head-piece and the pin-piece. Lengthen- 
ing the pin shed and extending the outer shed horizontally to increase 
the striking distance has resulted in an insulator endezvouring to 
combine the @ltemative wavs by which the insulation of two electrodes 
for a given spark distance can be effected. To minimise the wetting 
of the lower surface the intermediate petticoat or shed was retained. 
The Semenza (Italian) insulator endeavours to preserve г dry state 
of the surface by the use of а porcelain cover of а cheaper kind of 
porcelain, screwed or cemented to the insulator proper. Из wet 
flash-over voltage is thus considerably increased, enabling a smaller 
size of insulator to be used for ғ given line pressure.  Metzl-covered 
insulators serve the same purpose in à better manner. 

Improvements in the process of manufacture have mede it possible 
to produce a thickness of shell of 2 in. to withstand 100 k.v. ; above 
this small cracks or flaws in the interior are likely to occur. The 
practice in this country and America is to make two-piece insulators 
for line pressures from 10 to 30 k.v.. and three-piece from 30to 50 k.v.; 
above this in America four-piece insulators are made up to 70 k.v., 
but suspension insulators are rapidly superseding the pin-tvpe from 
60 k.v. On the Continent the single-piece insulator is generally up 
to 20 k.v. and the two-piece to 60 k.v. 

As г protection against are effects a simple method has been 
devised by Nicholson. He uses two metal rings concentric with the 
insulator, the lower (of greater diameter then the insulator) attached 
to the pin, ard the upper ring (somewhat larger then the neck of the 
insulator) suspended from and connected to the transmission line, 
The rings serve zs 2 seafety-gep for the are. The lower ring can be 
placed so high and close to the insulator әз to reduce the flash-over 
voltage, thus forcing the are to pass to it from the upper ring or 
the cable. The dry tlesh-over volte ge has been reduced from 114 to 
102 k.v | end the wet tlash-over voltage under standard precipitation 
is not less than the norms! value without the ring, viz., 88 k.v. 
That this device has been etlective has been shown by tests mede on 
the 60 k.v. three-phase transmission line of the Niagara. Lockport. 
х Ontario Power Co., with a 30.000 kw. are at the line pressure. 
In no instance was en insulator dameged. With or without the 
small upper ring the are would travel out on the cable g distance of 
12 ft. in four seconds with a breeze of 3 miles per hour but the 
scarring would be greatest where the are first started. A large upper 
ring would save the csble or tie. wires from the initial burning. 
It is interesting to give the performance of the insulator used because 
the experience on this line. hes effected subsequent designs. The 
jnsulator + consists of three shells cemented together and has the 


* Abstract of a Paper read before the Manchester Section of the Insti. 
tution of Electrical Engineers. 

+ Mershon, " Transactions of the American Institute of Electrical 
Engineers," Vol. XXVI., part 2, p. 1367, 1907. 


following dimensions :—Diameter of head-piece, 141 in. ; diameter 
of intermediate shell, 13 in. ; diameter of pin shell, 11 т. The total 
height from the edge of the bottom shell to the top of the ho2d, 
19] in. ; length of intermediate shell, 12 in. ; and of bottom shell, 
17 m. Each shell had withstood & factory test of 75 k.v. for three 
minutes before assembling, but the complete insulator was not tested. 
Its dry flosh-over voltage is 195 k.v.. and wet 120 k.v. Оп testing 
with 195 k.v. there were meny failures due to the high stress on the 
porcel»in. It must be noted that the test voltage is more than three 
times the line voltage—z safety factor much higher than used at the 
present day for 60 k.v. line pressures. The lower ring was then used ; 
it reduced the dry flash-over to 160 k.v. and considerably diminished 
the tendency to puncture which generally takes place in the pin 
shell. Tests were made on 800 insulators first with and then 
without the ring—the flash-over voltages were 160 and 195 k.v. 
respectively ; the pin shell failures with the ring were 3 per cent. and 
without 22 per cent. The ring emp!oved was 26 in. in diameter, 
3in. thick, апа placed 2} in. above the edge of the bottom shed. 
This size and height were chosen so that under normal precipitation 
the arc would strike the ring and give a flesh-over voltage of the 
same value es without the lower ring. end also a dry flash-over voltage 
of 160 k.v. as indicated. "The ring placed 24 in. above the base re- 
duces the eflective length of the insulator. "Therefore a shorter 
insulator has been designed. which replaces the topmost insulator 
of the line. The experience on this and on other lines employing 
mast-top pin insulators, without the overhead earthed wire, and 
without arcing rings, shows that more then three-fourths of the insu- 
lators broken were top insulators. The new design is of the same 
diameter but 6 in. shorter, and consists of four shells. Its dry flash- 
over voltage is 190 k.v., and wet 105 К.У. It is interesting to noto 
that the dry flesh-over is altered very little by lessening the length. 
The surface sparks, on account of the longer pin shed and the smaller 
thickness of porcelain between the pin and line (giving a greater 
capacity), reduce the effective air distance from wire to bolt. An 
arcing ring provided on the new design reduces the dry test value to 
160 k.v. The earthed metal ring effects a redistribution of the field. 
It takes up part of the flux which would ot herwise enter the pin shed 
thus producing a less flux density and causing a more uniform dis- 
tribution among the other shells, with less danger to all the shells. 
The large upper ring distributes the flux still more uniformly, and 
will relieve a surge of charging current due to sudden disturbances. 

The use of a large upper ring suggests its extension to a metal shed. 
In the Hermsdorf patent metal-shed insuletor, the upper surface 
of the ordinary insulator is practically conducting when wet. Из 
function is, besides the mechanical strengthening of the head of the 
insulator, to protect the other sheds against rain, end to provide 
г, dry under surface. The metal shed of large diameter effectively 
protects the porcelain parts against wetting, and in dispensing with 
the weight of the porcelain head and also being shorter for a given 
line voltage, its weight and price are less. These advantages are 
grestest at voltages between 40 and 70 k.v.. but below 25 k.v. they 
are not maintained. The diminution in leakage-path in this in- 
sulator is counterbalanced by the protection it offers to rain. Further, 
at the sharp metal edge the flux density is greater thon with the corre- 
sponding porcelain head-piece, so thet drops of water become more 
conical and will be urged outwards with greater velocity. The wet 
flash-over voltage is intluenced by the direction in w hich the drops 
fall, and we should expect that the metal shed insulator will give а 
value not much less than when dry. 

The increase in line voltage to 110 k.v.* has brought about the 
introduction 2nd development of the suspended type of insulator on 
eceount of the large increase in weight and cost of the pin insulator 
required. Above а pressure of 50 k.v. the weight and size of the 
pin insulator increase гору. The weights of insulators of some 
typical European transmission lines are given below :— 


Table I. 


——— 
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Weights of 
Line. | Pressure in kv. pin-ty pe insu- 
| lators in Ibs. 


Heimbach-Aachen .................. | 33 1: 
Gromo-Nembro' seeen. 40 | 5 
Albula Works—Sils-Zurich ...... | 50 16} 
Orlu- Toulouse ........ REA MNA AY | 55 9 

Ventavon-Brillane .................. | у ape 
Molinar- Madrid: а ео 66 | 254 


The Heimbach-Aachen line was an early equipment. The Spanish 
transmission line (Moliner-Madrid) is equipped with three-piece 
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* A line of 135k. v. is at present under construction, and higher pr 


sures will be only a question of time until corona on the line wires will b 
the next question to consider. 
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insulators 14 in. diameter and 15in. high.* The following are the 
weights and prices of pin insulators from 50 to 80 k.v.t :— 
Table II. 


Weight in lb. | 


Price in shillings. 


Line pressures in k.v. 


50 14 4-2 
60 22 8-0 
70 29 11-5 
80 42 19-7 


The weight and price of the suspension units, оп the other hand, 
will increase linearly with increasing voltage, e>ch dise added for 
increased line pressure being identice!. If the weight-voltage curves 
for the two kinds—pin and suspension— be plotted, they will inter- 
sect between 50 k.v. and 60 k.v. (according to the types of suspension 
units selected). ‘The intersection of price-voltage curves is between 
60 k.v. and 70 k.v. (The price of the suspension units for pressures 
less than 60 k.v. is greater on account of the metal parts.) Taking 
into consideration the necessity of a higher tower, the extra cost of 
which is counterbalanced by the less cost for the cross-arms and 
smaller maintenance созі, 60 k.v. may be taken as the pressure at 
which the suspension insulator becomes economical. The suspension 
type has other advantages. The unit construction is of paramount 
advantage, for if at any time it is desired to increase the line pressure 
the only change is to add the standard unit. Localities such as sea- 
coasts and near chemical factories requiring extra insulation can 
have an extra safety factor by addition of a unit. Further, for such 
places the suspension type is better cleansed by rain. This is not so 
with the pin type ; it necessitates a change of form and size. More- 
over, with the latter, if a shed of the insulator is damaged the whole 
insulator must be replaced, but with the suspension group only the 
damaged unit requires removing. And whilst the damaged pin 
insulator may cause а shut down, the safety factor of the group is 
sufficient to prevent it. Its simple construction and its compara- 
tively small size give no difficulty in manufacture. Hence there is 
the advantage of shorter time of delivery and of the possibility of 
keeping а large number in stock. 

The suspension group has a smaller capacity than the pin type, this 
capacity diminishing аз each unit is added, but increasing for the 
large sizes of the pin type for higher line pressures. A greater flash- 
over distance gives a higher ratio of flash-over voltage to line voltage 
for a suspension group than fora pin insulator. Although a wide pin 
insulator gives a better rain protection than the narrower but larger 
suspension group, yet the number of dry surfaces of the latter gives a 
smaller surface leakage loss. The suspension type has none of the 
mechanical difficulties of the pin and the cross-arm in the pin type. 
The manner of suspension allows the line wire to move freely under 
wind pressure. "The flexible connection between the conductor and 
cross-arm should minimise any tendency to crystallisation of the line 
wire (especially with aluminium), which has been known to take place 
where it is fastened to the neck of the insulator.§ The suspension 
of the wire below the earthed cross-arm causes less disturbances of 
the line due to lightning. Many lines which have changed from the 
lower pressure with the pin type to the higher pressure with the 
suspension suffer Jess from lightning. The addition of the earthed 
wire between the masts has lessened the disturbances still further. 
This wire in some cases is used to take the longitudinel strain of 
flexible mast construction. || 

There are two distinct types in practice, from the manner in which 
the units are supported. One type—the link insulator—hes two 
mterlinked, semicircular holes for tie wires. The second type hes 
the metal parts concentric. These consist of & metal cap and a bolt 
cemented to the porcelain. A third type of suspension insulator. 


the type is better because of the lessened flux density and capacity, 
but mechanically they are much weaker, In the latter the porcelain 
is in tension, but in the former in compression. With the first type 
the interlinking has the advantage that in case an insulator breaks 
the tie wires will still hold the other units together, and, with the 
ample safety factor, prevents a shutdown. But against this there 
is the possibility that the tie wires may not interlink when one or 
More units puncture, and an arc may destroy the links. The tie 


* Weicker, * Helios," Vol. XVIL, Nos. 28-30, 1911. 

T Hermsdorf Works. | 

+ W. T. Taylor, “ Modern Long-distance Transmission of Electrical 
Energy," “ Journal" of the Institution of Electrical Engineers, Vol. 
XLVII., р. 174, 1911. Tue ELECTRICIAN, Vol. LXVI., p. 621 et aeq. 

§ Buck, “ Transactions " of American Institute of Electrical Engineers, 
Vol. XXVI., p. 981, 1907. | 

|| Matthews and Wilkinson, “ Journal” of the Institution of Electrical 
Engineers, Vol. XLVI., p. 562, 1911. | 


wires may break from the constant rubbing in the holes and from a 
possible corrosion by ozone produced by any electric discharge in the 
holes. 

The principles of design of pin insulators are in the mein applicable 
to the suspension insulator, for the letter may be considered as a 
modification of the former. If small discs of metal, in duplicate, be 
interposed cst the cemented joints of the insuletor shells, the flux 
distribution will not be sensibly altered, es the equipotential surfaces 
before introducing the metal ere practically coincident with the 
cement leyers. On sepsreting the shells, with the discs attached on 
either side, «nd electrically connecting the discs, we get the series 
formation of suspension units. Tho sep2retion of the shells has 
introduced large air-spaces, thus the toto! capacity and charging 
current decreased considerobly. The distribution of flux density 
is more uniform than before separation, end therefore there is leas 
liability to puncture. For a given voltage the flux density in the 
shortest distance between the electrodes of the unit depends on the 
total thickness of porcelain for the п units of the series ; the larger 
number of units which can be used in contrast with the number of 
sheds in the pin type diminishes the flux, the flux density, and the 
puncture risk. Each unit must itself have sufficient thickness, so 
that flesh-over takes plece before puncture. As the separation of 
the units increases, the flux density at the electrodes diminishes 
and then becomes constant. The distance at which it becomes 
constant depends on the shape of the unit. The relative size of the 
electrodes is a factor influencing the flux density at the neck of the 
unit. The metal cap in the cemented type tends to produce a better 
flux distribution than in the interlink type. The smaller thickness 
of porcelain and smaller size of the electrodes of the interlink type 
start the glow earlier than in the cemented type. Its co pacity is also 
greater. Under rain the initial discharges occur sooner than with the 
other type. Narrow air-spaces between the shells end between the 
sheds where the flux densities are high tend to formation of glow. 

In the early designs of suspension unit a disc type without petticoats 
was employed. То obtain a high flash-over large diameters and great 
separation of the units were tried, but it was readily seen that the full 
sparking distance could not be utilised. This is on account of the 
surface sparks * produced on the upper and lower surfaces. A small 
thickness of the shell and a large diameter tend to establish these 
sparks, and thus the unit flashes over, for the same sparking distance, 
at a less voltage than when caused by a brush discharge in air-path 
direct. If the unit flashes over by the surface spark it will be true 
also for the series ; especially when we take into consideration that 
the spark distance (over surfaces) varies with the third to fourth 
power of the spark voltage. In the Duncan unit the two shells force 
the brush streamer to take an air-path, but the large diameter 
(144 in.) gives rise to the surface spark. The additior f of petticoats 
raises the sparking voltage of the unit: for instance, with a 10 in. 
diameter disc the petticoats increase it 40 per cent., in addition to 
increasing the surface resistance; in wet weacber especially its 
characteristics are better than for the plein dise. Under rain, brush 
discharges taking place between the petticozts cause flashing over. 
For the same sparking distence the inclination of the shed of the 
unit has little effect for small diameters, but lowers the dry flash-over 
voltage for large. In the case of the latter, it disadventageously 
increases the height of the series. 

In passing from the lowest unit to the topmost, the flux (especially 
that part taking the long air-peths) reeching successive electrodes is: 
not the same. Evidently for the middle units the flux density is less 
than for the outer units, and the divergence will be greater the greater 
the number in series. The divergence will also depend upon the 
distance apart of the units—nemely, upon whether the ultimate 


| flash-over takes plece over the whole series or across each individually. 
which has not come into use—at any rate for line work—is similar | The flash-over voltzge for one unit is 90 k.v., the addition of another 
to the first type, but the tie wires are not interlinked. Electrically | increases it by 70 k.v. (which is explained bya diminution f of spark 
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distance, but et the sixth unit the increment is only 30 k.v. If the 

istance between the units be increased so that flash-over takes place 
across e2ch unit, the sp2rk voltage will be higher and the diminution 
of the increments is not so marked. The metal sheds § unit causes à 


* Austin, ‘ Proceedings " of the American Institute of Electrical 
Engineers, Vol. XXX., p. 1320, 1911, wrongly attributes the surface 
sparking characteristic to surface resistance. 

f Though the addition of the petticoats increases the total flux, for a. 
given voltage, before discharges take place, it is afterwards smaller than 
for a plain disc. | 

+ For one unit 90 k.v. is for the flash-over distance from cap to bolt; 
for the two units 160 k.v. from cap of first unit to bolt of second across 
the tlanges. The spark distance from the cap of one unit to the cap of 
the next is slightly less. The bottom-most unit, in all cases, bas ше 
shortest spark distance. TN 

$ A metal sheet dividing an all-porcelain series in two halves would 
cause a more uniform distribution and increase the increments ; inci- 
dentally it would raise the voltage and protect the lower units from rain. 
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less divergence in the flux densities of the units, on account of a better 
distribution of the flux, hence the increments after the second unit 
will be more uniform. It is seen, therefore. that the relation of dry 
flash-over voltage is not proportiona! to the number of units. But 
the safety factor against flash-over (+.е., ratio of flash-over to line 
voltage) is made smaller for higher pressures, hence as a firat approxi- 
mation the number of units is proportional to the line voltage. Under 
rain, with the top surfaces wet, the flux distribution is more uniform. 
With a wide separation of the units the distribution of gradient is 
more uniform for the intermediate units. The brush discharges from 
the water-drops at each flange to the сър or the bolt below 
or from flange to flange, cause ultimate sparking. Hence the incre- 
ments for spark voltage with addition of units are practically uniform. 
Flashing over individual units 18 not desirable, as large power ares 
tend to fracture the porcelain. Also the flash-over voltage, when the 
arc takes the path, is less than that when the arc passes over each 
individual unit from cap to cap, thus providing additional safety 
against puncture. To force the arc over the series the above con- 
siderations must be taken into account in the design of the series. 
These are as follows :—Sufficient thickness of porcelain ; medium 
diameter ; petticoated or multi-shedded ; small inclination of shed ; 
metal cap or. better, metal shed ; not too wide a separation of the 
units, nor too great a height of unit. To safeguard suspension in- 
sulators the arcing rings mentioned above сап be utilised. The 
curve of flash-over voltage and number of units is practically linear, 
which is the case with the ordinary porcelain units only when wet. 
The difference between the dry and wet flash-over voltages with the 
latter amounts to 40 per cent., and this is even greater when the 
under surfaces are wet with driven snow. With protecting rings the 
difference is 20 per cent., and with these curved metal shed units 
12 to 15 per cent. 

The Paper concludes with a description of the various methods in 
use for testing insulators. 
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THE MAGNETISATION OF COBALT AS A FUNCTION OF 
THE TEMPERATURE, AND THE DETERMINATION 
OF ITS INTRINSIC MAGNETIC FIELD.* 


BY W. W. STIFLER. 


Until very recently the amount of numerical data on the magnetic 
properties of cobalt, even at ordinary temperatures, was very meagre. 
Within the last two years, however, several articles have been 
published which are of great interest from a theoretical point of view. 
One of these is by P. Weisst and gives the results of work at ordi- 
nary temperatures; another is by Weiss and Kamerlingh Onnes? and 
gives the results of their work at very low temperatures, In the 
investigation described in the first of these Papers, the saturation 
value of the specific intensity of magnetisation—that is, the inten- 
sity of magnetisation per gramme—was determined. Weiss found 
that the law of approach to saturation at 17°C. for cobalt was given 


H: 


where ø is the specific intensity of magnetisation. By plotting саз 
a function of 1/H? and extrapolating, he found the saturation value 
to be 162 at 17°C. These results were confirmed by the work of 
Dorz.§ published at the same time. In the second investigation 
measurements were taken at temperatures as low as that of liquid 
hydrogen. The value of o at these very low temperatures was found 
to be less than 163.6. 

Very recently Weiss| has measured the specific susceptibility of 
cobalt in the temperature interval from 1,156°C, to 1,302?C., using 
a method similar to that employed by Curie in his classical researches 
on the magnetic properties of bodies at high temperatures. Weiss 
states that the “Curie point” for cobalt is probably in the neigh- 
bourhood of 1.1107C. 

The recent development of the electron theory of magnetism 
makes а knowledge of the saturation value of the intensity of mag- 
netisation as а function of the temperature of great theoretical 
interest, and the present investigation was undertaken with the 
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* Abstract of an article іп the ‘‘ Physical Review." 

+ ‘Journal de physique." Ser. 4, 9, рр. 575-595, 1910. 

+ '* Journal de physique.” Ser. 4, 9, pp. 555-581, 1910; “© Comp. 
'Rerd.", 150, рр. 686-689. 1910. 

& * Archives des Sciences ” ( teneve). Ser. IV., 29, pp. 203-224 and 290- 
509, 1910. 

| Archives des Sciences '' (Geneve). Ser.1V., 31, pp. 5-19 and 89- 
117, 1911. 


objects: (1) To determine the specific intensity of magnetisation at 


various temperatures up to about 1,150°C.; that is, to a tempera- 
ture somewhat above that at which spontaneous ferro-magnetism 
disappears. (2) To deduce from these data the value of the intrinsic 
molecular field of cobalt and the moment of its elementary magnet. 
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Fio. 1.—o aS A FUNCTION OF THE TEMPERATURE. 


9 For this purpose the method used by Weiss seemed best adapted. 
It consists essentially in observing the throw of а ballistic galvano- 
meter connected in series with a helix placed in a strong longitu- 
dinal magnetic field when an ellipsoid of the substance to be tested 
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is suddenly jerked out of the helix. The throw of the galvano- 
meter is then compared with that produced when a known current 
is made or broken through the primary of a standard helix, the 
secondary of which is included in the galvanometer circuit. 
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The first samples of cobalt obtained were in the form of small | 


lumps 3mm. or 4mm. in diameter. Several attempts were made 
to fuse these into a button, using first а small assay furnace and 
later a coke furnace. These attempts proved futile, owing to the 
very high melting point of cobalt—1,480-8^C. After one or two pre- 
liminary trials, & button weighing about 200 grammes was prepared 
from the oxide by the Goldschmidt process. From this two rings 
were turned and tested by the ring method. The tests on the larger 
ring—No. 1—gave values of B of only about one-tenth the magni- 
tude to be expected. Annealing for several hours at white heat 
improved this decidedly, though the results were still only about 
one-third of the accepted values, Analysis showed that these 
samples contained about 1 per cent, of aluminium. 

One hundred grammes of cobalt in rectangular sheets about 6 cm. 
by 10cm. by 005cm. were then obtained from Kahlbaum through 
Eimer and Amend. Tests on a ring made by building up five layers 
of this showed that its magnetio properties were excellent. 

To get this material into a form from which ellipsoids could be 
ground, it was necessary to fuse it into а button or rod. At first 
this was accomplished by means of a vertical platinum resistance 
furnace, but after considerable practice it was found possible 
to prepare the material Бу melting it in a fused silica tube held 
in an arc. The ellipsoids were ground from the rods on à Landis 
Universal grinder, using an alundum wheel with a properly shaped 
rim. 

The ellipsoids prepared from the material fused in the platinum 
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glass tubes sealed at one end. The thermocouple was inserted 
through the other end and the junction was separated from the 
cobalt by a thin layer of mica. For temperatures above 300°C. the 
end of the tube through which the thermocouple was inserted was 
sealed with sealing wax, and the whole tube was exhausted and 
sealed to avoid oxidation of the ellipsoid. For temperatures above 
420°С. а clear quartz tube was used to hold the ellipsoid. 

The ellipsoid was placed in the position in the furnace found by 
experiment to be at the highest temperature, and when it had 
reached thermal equilibrium, the reading of the thermocouple was 
taken, the magnetic field was thrown on and the deflection of the 
galvanometer when the ellipsoid was jerked out of the helix was 
noted. Three readings were taken at each field strength and the mean 
of the deflections was used in calculating I and о. 

Curve А in Fig. 1 shows ø as a function of the temperature, whilst 
several magnetisation curves are shown in Fig. 2. The ‘Curie 
point," or point of magnetic transformation from the ferromagnetie 
state, is established at 1,075°С. 

The author proceeds to outline the theory as developed by 
Langevin, Weiss and Kunz, and applies the theory to his experi- 
menta! results. The curve giving о as à function of the tempera- 
ture is shown to be of the same general character as that demanded 
by theory. though differing from the theoretical curve by а constant 


: amount (about 20 between 600°C. and 1.050 C.) throughout most 


of its length. 
The values of the intrinsic molecular field H,,. the moment of the 


resistance furnace showed a low specific gravity (8:25, compared | elementary magnet. M. the number of atoms in an elementary 


with 8:73-8:80 in the other samples) which could not be explained, 
as à chemical analysis of the original material showed that it was 100 
per cent. pure, with the possibility of a trace of nickel. 

For temperatures below 420°C., the ellipsoids were mounted in 


magnet, », and the elementary charge, e, are calculated and found 
to have the following values:— 
H,, — 8.870.000, 


n —41, 
M61 x 10-20, e—4-65 x 10-1? E.S. 


ELECTRICAL POWER AT THE NEW IMMINGHAM DOCK OF THE GREAT CENTRAL 
RAILWAY CO. 


(Concluded from page 964.) 


Gnavixa Dock Pumping PLANT. 
The electric pumping for emptving the graving dock is in 


every way thoroughly representative of the latest practice in | 


hydraulic engineering, and the special nature of the problem 
to be dealt with from the point of view of economy is worthy 
of notice. 

The contractors for the whole of this pumping equipment, 


including the electrical gear, switehboards, &c., were Messrs. | 


W. Н. Allen, Son & Co., who have had a very extensive expe- 
rience in this class of work. № will be readily understood that 
the duty of such a plant is of a very intermittent nature, and 
it may stand idle for considerable periods, the total time during 
which it is running at a considerable load being indeed only a 
small number of hours per year. Hence in drawing up such a 
scheme it 1s obviously desirable to keep first cost within mode- 
rate limits and to select a type of plant which will entail very 
small cost of up-keep and attendance. In the present instance 
a supply of electrical energy was available, and electrical 
driving was thus the natural solution, bearing in mind the 
points just mentioned. 

The graving dock holds 1,215,000 cubic ft. of water, and the 
plant is capable of emptying the whole of this large volume in 
84 minutes. This duty is divided between three main pumps, 
which are of Messrs. Allen's well-known “ Conqueror " centri- 
fugal type, having suction and discharge branches 40 in. in 
diameter. These are situated in a pump house on a floor 20 ft. 
below the ground level, as will be seen in Fig. 10 herewith. Each 
pump is driven direct by а three-phase British Westinghouse 
motor of 330 в.н.р. running at 415 revs. per min., and the 
three together are capable of performing the above duty 
when discharging against a head varying from 114 ft. to 31 ft. 
They are also capable of discharging against a maximum head 
of 34 ft., the efficiency being approximately 82 per cent. 

The pump casings and impellers are of cast iron, and the 
spindles of steel, the casings being divided into halves on а 
horizontal plane through the axis of the shaft, thus permitting 
of the easy removal of the upper half of the casing for inspection 
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of the interior of the pump in case of need. Owing to the some- 
what gritty nature of the water dealt with, it was deemed ad- 
visable to mount the spindles in bearings entirely external to 
the pump casings, and this plan has also been carried out in the 
smaller pumps referred to below. At the discharge outlet of 
each pump is fitted a large 40 in. sluice valve, operated by 
hydraulic pressure, the hand levers actuating the valves being 
situated in a convenient position on the side of the main valve 
casing. These sluice valves are also provided with indicators, 
showing exactly the position of the sluice. 

In addition to the three main pumps there are a pair of 14 in. 
centrifugal drainage pumps, also of Messrs. Allen’s make, which 
are driven by British Westinghouse three-phase motors each 
of 50 В.Н.Р. These small drainage pumps draw from a sump 
below the bottom of the main suction culvert, and are each 
capable of dehvering 500 cubic ft. of water per minute against 
an average head of 35 ft. when running at a speed of 720 revs. 
per min., the pump efficiency being 76 per cent. These pumps, 
together with the main pumps, deliver the water into the 
discharge culvert, and are fitted with foot valves and strainers 
at the end of the suction branches, and also with 14 in. hand- 
operated sluice valves immediately at the delivery outlet of 
the pump. 

A small 4in. centrifugal pump and motor have also been 
installed for the purpose of pumping out the delivery culvert 
in order to permit of access to the piping. &c., for inspection 
and repair. This is coupled direct to a three-phase motor of 
5 B.H.P. and is capable of delivering 250 gallons of water рег 
minute against a total head of 35 ft. when running at 1,410 
revs. per min. | | 

For the purpose of charging the pumps with water prior to 

. Ы [11 
starting up, a two-throw air pump of the '* Allen-Edwards 
type has been installed, having barrels 8 in. in diameter with 
a stroke of 5 in. The pump casings are of cast iron, while the 
barrels, plungers and valves are of gunmetal, the bucket rods 
being of bronze. This is driven through gearing by а 4 B.H.P. 
three-phase motor running at 710 revs. per min., the necesary 
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air connections being carried from the highest points of the | provide a desirable load, since, for various reasons, dock lighting 
several pump casings along the walls of the pump house to the | has usually to be fully maintained throughout the whole of 
air pump just described. | the night. 

As already mentioned, all the above motors, which are of ' The installation at Grimsby has been in operation for some 
British Westinghouse manufacture, are of the three-phase type, | years and includes a very large number of Excello flame lamps, 
arranged to run at the stated speeds with current at 500 volts, ' together with Reason, B.T.-H. and Brockie-Pell open and en- 
90 periods, the starting gear for each unit being placed in close | closed types. In most cases, it 1s interesting to notice, these 
proximity to its motor on the floor of the pump house itself, as ' lamps are connected five in series across the 230-volt mains of a 
will be seen in Fig. 10. It is interesting to note that liquid | 460-volt three-wire system ; the burning of the lamps with this 
starters have been installed. , arrangement is found to give very satisfactory results, although 

The various transformers and switchboards are arranged in | this has not always been found the best arrangement in other 
а separate house on the ground level adjoining the pump house ' towns. These lamps are fixed on wooden or lattice-work poles 
And approached from it by a stairway within the latter. Three | and the distributing cables are, in most cases, laid underground, 
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300 k.v.a. three-phase oil-cooled transformers have been in- | either armoured or on the solid system. They have been sup- 
stalled for converting the 6,600-volt supply to 500 volts for the | plied by Messrs. Glover & Co. In the sidings, however, over- 
motors. The whole of the switchgear in this sub-station is of | head insulated lines have been found possible, as will be noticed 
the standard Westinghouse type. А hand travelling crane has | in Fig. 9 (in our last issue), which also shows three electric 
also been provided of sufficient capacity to deal with the | cranes for handling timber at Grimsby. l 
heaviest parts of the plant. The maximum load recorded at the Grimsby docks during 

The above installation is certainly an interesting example | the past winter was nearly 500 kw., of which total about one- 
of the application of electric driving to pumps of considerable | half was for lighting (including office lighting, &c.). 
size, and is a noteworthy solution of a problem involving several | | Most interest, of course, attaches to the new arc lighting at 
exceptional features. Immingham. The noteworthy feature of this is the fact 
that reinforced concrete columns have been adopted. About 
390 of these are being erected. 

With the exception of four sets of Jandus regenerative lamps, 
the whole of the lamps ordered at present are of Messrs. John- 


Anc LIGHTING. 
А very considerable proportion of the output of the power 
station will be required for arc lighting, which has been exten- 
sively adopted both at Grimsby and Immingham. This should 
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son & Phillips’ “ Metroflam " type. These well-known flame 
lamps have already been described in our columns, and it will be 
remembered that they are of the magazine type, containing 14 
pairs of carbons and requiring trimming only every 70 hours. 
The 10-ampere size, which has been adopted for Immingham, is 
claimed to give 6 c.p. per watt. They are connected in series 
of five across each side of the three-wire network. 

The reinforced concrete poles, which have been supplied by 
Messrs. Siegwart Ltd., of Caxton House, S.W., are 30 ft. long. 


Ето. 11.—REINEFORCED CONCRETE ARC LAMP COLUMNS. 


They are buried to a depth of 6 ft. and rest on a concrete 
“ biscuit ” 9 іп. thick. The earth wire which passes up their 
centre is an important accessory, being used for earthing 
the cradle of the lamp. These poles, which are illustrated 
in, Fig. 11, are less expensive than iron columns, whilst, more- 
over, as they are located in an exposed 

Situation the longer life and less costly 

upkeep are additional points in their R 
favour. An iron ladder is fixed to each 
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METAL FILAMENT Lamps. 


The whole of the exterior lighting at Immingham is provided 
by arc lamps ; but indoors metal filament lamps will be largely 
employed. One of the most interesting examples is in No. 1 
transit shed. This building, which measures 400 ft. by 130 ft., 
is lighted by means of two-light pendants, 50 c.p. lamps being 
employed. The fittings are spaced about 36 ft. apart, and very 
satisfactory illumination should result. The wiring in this shed 
13 largely carried out by means of overhead conductors, sup- 
ported on insulators fixed to the roof. The two smaller transit 
sheds noticed in Fig. 1 will be lighted in a similar manner. 

Metal filament lamps are also extensively used for the offices, 
which form a handsome building facing the entrance lock, as 


---25" 0^ TO GROUND —----------------- 


Fig. 12.—Авс Lamp CRADLE For !CoNCRETE POLES. 


will be noticed in Fig. 1. Аз already mentioned, electric radia- 


tors will form by no means the least important feature of the 
installation in these offices. 


GrimsBY-IMMINGHAM [лент RAILWAY. 


The construction of the new dock has naturally necessitated 
the provision of additional traffic facilities. The Great Central 
Railway Co. have therefore built the Barton and Immingham 
line, the Immingham-Ulceby line, and a light railway from 


Grimsby to Immingham (see Fig. 13). This last-mentioned 


railway has been operated by steam motor trains for some 
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pole, allowing the lamps to be easily : Сбер 
Attended to. It is interesting to note ex TK soe sm. 
that a gang of 12 men are able to erect, oad ga RIMSBY 
on an average, two poles per day. The MOSEL LIGHT. вац мау (sTEAN 

l 1 LÉCTRIC LIGHT BZIPWAY G 
external diameter of the poles at the top ECTRIC LIGHT RAILWAY ЕУ Se 
IS (74 іп. and at the bottom is 131 in. IMMINGHAM 1 ur gs 


They have been designed for a work- 
ing pull of 300 1b, 2 ft, from the top 
and at right angles to the pole, in 
addition to the wind pressure on the pole 
itself, 

For connecting the lamps in series, lead-covered cables laid on 
the solid system are employed. Rubber-covered cables, how- 
ever, are utilised for wiring the columns and are run in steel 
pipes. Fig. 12 shows the cradle and one of the lamps fitted 
to a pole. 
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Fic. 13.—MAP sHOWING ROUTE or GrimsBy-IMMINGHAM Licht RAILWAY. 


years, but the traffic has been, of course, very light up to the 
present time. 


With the idea of being better able to cope with the new state 


of affairs which will follow the opening of Immingham Dock, 
the Company have recently constructed a new light railway 


1006 


between Immingham and Grimsby. For the greater part of its 
six-mile route this new line is located side by side with the 
existing steam railway, but greater interest will attach to it since 
it is the first instance in which the Great Central Railway Co. 
have constructed an electrically operated railway. 
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luggage compartment, which latter, however, is provided with 
seats, so that 16 can be used for passengers if desired. — "* 
An overhead 500-volt system with rail return has been 
adopted, power being supplied, as mentioned previously, from 
a sub-station situated about half-way along the route and about. 


Fic. 14.—Cars FoR GrIMSBY-IMMINGHAM LiauT RAILWAY. 


Although electrically operated light railways in this country 
have few constructive features to distinguish them from electric 
tramways, the Grimsby-Immingham light railway adheres more 
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N.B. WHERE TRACK IS SINGLE, TROLLEY WIRES 
ARE 1:3" APART AND 75° EITHER SIDE 
OF CENTRE OF TRACK. 
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Рю. 154.— ToP AND CROSS-SECTION OF JOISTS FOR SUPPORTING 
SPAN WIREs. 


closely to the characteristics of a railway. This will at once be 
seen by the type of car, of which two are illustrated in Fig. 14. 


The features of this car are its two trolley poles and the centre 


— 


three miles from Immingham dock. For the first mile of route 
within Grimsby the construction adopted follows standard 
tramway practice, grooved rails and side poles with span 
wires being adopted. Outside Grimsby, however, the character 
of the work changes, the track being enclosed; bull-headed 
flanged rails are here employed, laid on wooden sleepers, and 
а cheaper form of overhead construction. 

From the cross section of the track shown in Fig." 15 it 
will be seen that plain H joists have been utilised for supporting 
the span wires, and are embedded in concrete. The poles are 
connected together at the top by a stranded steel wire, which is- 
anchored to a ground anchor every half mile. We believethat. 


Fia. 16.—CuLvERT 1% COURSE OF CONSTRUCTION. 


this is the first instance in which joists have been employed in- 
stead of tubular poles, but the appearance of the track 
compares by no means unfavourably with the customary 
arrangement. Messrs. R. W. Blackwell & Co. were responsible 
for the whole of the track work, cables, overhead equipment, 
&c. Fig. 16 is of interest as indicating some of the work to 
be carried out by the contractors in constructing this light 
railway. It illustrates a culvert in course of construction for 
carrying the line across a river. 

The terminus of the line in Grimsby is near the eastern branch 
of the Alexandra Dock and about midway: between the Town 
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‘Station and the Dock Station. The map (Fig. 13) shows where 
the electric cars leave the route of the existing railway, and also 
the present terminus of the electric light railway about a mile 
from Immingham Dock. This is also the position of the termi- 


nus of the present steam line, but through-running to the dock | 


is provided for goods traffic. The proposed extension of the 
„electric track is also indicated, and it will cross the steam lines 
by means of a bridge. It will also probably be extended as far 
as the village of Immingham at some future date. 

The maximum speed of the cars has been fixed by the Board 
-of Trade at 12 miles an hour in Grimsby, and 20 miles per hour 
on the light railway track. The cars, which are capable of 
attaining а speed of 25 miles per hour on the level, have been 
:supplied by the Brush Electrical Engineering Co., the electrical 


equipment being of Dick, Kerr manufacture. Two sizes of cars | 


have been adopted ; the larger, which is fitted with two 50 H.P. 
motors, providing seating accommodation for 60 passengers, 
and the smaller, with two 35 н.р. motors, for 40 persons. The 
‘seats are arranged transversely, and, as already mentioned, 
three compartments are provided, the centre one being much 
smaller than the two main ones and being usually reserved for 
luggage, though seating accommodation is available in case of 
“© rush-hour " traffic. It is intended to run something like а 
half-hourly service throughout the day, but in the morning and 
evening several additional workmen’s cars will be provided. 
Single track only has been installed, but a number of loops 
allow the cars to pass at frequent intervals if necessary. 
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Fic. 17.—View oF TOWER WAGGON AND CARS. 


signalling is provided, but as the line lies through open country 
there should be no difficulty in arranging for the passing of cars 
travelling in opposite directions. Nothing in the shape of a 
station or shelter is fixed, except at the terminus of the tram- 
way line in Grimsby, where a parcels office is also to be con- 
structed. Passengers will be picked up at any of the numerous 
crossings. 

For illuminating the track at the points adjacent to the 
various loops, incandescent lighting is provided, a three-light 
watertight fitting being fixed at each side of the track half-way 
up the joists supporting the overhead work. The lamps are 
run three in series between the 500-volt overhead line and earth. 

The car shed is located about two miles from Grimsby and 13 
capable of accommodating three cars. A repair shop is being 
fitted up, and for supplying power to this shop a small sub- 
station is being equipped. This sub-station, which is being 
fitted up by the British Westinghouse Co., will contain two 
100 kw. rotary converters capable of supplying direct current 
to assist the Grimsby dock lighting in the neighbouring sidings, 
at 460 volts, and also to supply direct current for the hght 
railway at 530 volts. For attending to the overhead line 


No | 


a tower waggon (Fig. 17) has been fixed to a small truck 
running on the track. When possible this waggon will be 
pushed by a car to any desired position, but in case of the 
line being “ dead," recourse will be had to manual power. 

In conclusion, we must express our indebtedness to Mr. C. W. 
Neele, electrical engineer to the Great Central Railway Co., for 
giving us facilities for describing what is, undoubtedly, one of 
the most enterprising pieces of engineering of recent years. We 
must also thank Mr. J. E. Hamilton, Mr. Neele's chief assistant, 
for providing us with the drawings and information necessary 
for preparing this article, апа Mr. Н. Gill, resident electrical 
engineer at Immingham, for kindly conducting us over the 
work and explaining the various details. 
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ON THE DESIGN OF DYNAMO ELECTRIC MACHINERY. 
BY A. E. CLAYTON, B.SC. 


(Concluded from page 977.) 


Summary.—The article deals with the design of dynamo electric 
machines from the point of view of the individual pole group. 


The Magnetic Circuit, 
For completeness we will briefly indicate the method of 
calculating the sections of the various parts of the circuit. 
Armature flux per ре =В,х6/=Ф. 
1. The teeth have already been designed. 
2. The armature core depth. 
The flux divides, each path carrying one-half of 


the total flux. 
; = = -- — ө 
Core depth below teeth= 9B... xl 


3. The Magnetic Pole. 
Effective leakage coefficient — y, 


: x 

Pole section tt de 

Boote 

4, The Yoke. 
The flux again divides. 

ng Ы _ 72 x Фф A 
Yoke section z den 

yoke 


The safe values to adopt for the flux densities 
are obtained from previous experience, and can be 
found in most text-books. 


5. The-Air Gap. By far the greatest portion of 
the total M.M.F. is expended in overcoming the 
reluctance of the air-gap. The value B,, as used 
up to the present, is the mean density underneath 


the pole, i.e., e The effective density, 
however, is generally greater than B,, owing to the 
ventilation spaces and the slots. In order to take into account 
the effect of fringing, the author has found Carter's curve 
simple to use, and the results obtained are sufficiently accurate. 

The radial length of the air-gap is of utmost importance. 
Neglecting commutating pole designs, the length of the air-gap 
for alternators and continuous-current machines is decided 
from considerations of armature reactions—the greater the air- 
gap the less is the distorting effect of the armature currents upon 
the flux distribution. The actual magnitude of the effect of 
the armature currents depends chiefly upon the ratio-armature 
M.M.F. per pole/main M.M.F. for teeth and gap per pole. With 
ordinary continuous-current machines the ratio should in 
general not be greater than 0-9 for sparkless operation, for 
alternators the smaller the ratio the better the voltage regu- 
lation. 

Air-gap AT © B» x6, where d=radial gap. 

Armature AT « rx (AS), 
Gap AT i. ЖЫ B, 
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е Armature AT тх (AS)’ 
or ó gap AT — | r(AS) 
Armature AT В, ' 
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Flux Densities. 


— Areas. — д — 

8595 | 100% | 110% | 120% 

[i ep з 2-98 3:5 3:85 4:2 
COTE seen а асган 490 6.050 | 7,150 | 7.850 | 8,550 
Teeth 236 ‚12.600 | 14,800 116,300 117,700 
rig d E i 218 | 13,700 116,100 | 17,700 (19,300 

GAD ue dde ae vods 420 7,100 | 8,340 | 9,150 | 10,000 
S ЗА OUT chy E теба esti- | 1-172 1.15 1:18 | 1:22 
КҮ: iger ео. { mated | 3:34 4-0 454 | 51 
Dun наа ры ДЫЛЫНГА 257 |13,000 115,800 17,700 19.800 
Оо aenst 450 | 7,900 | 9,950 10,700 | 12,100 


е у, = 123 for yoke. 


culation of Open Circuit Characteristic (for Salient Pole Machines). 
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Ampere-turns per cm. L.M.P ,  Ampere.turns. 
85% | 10095 | 110% | 120% | ems. | 85% | 100% | 110% | 120% 
2-5 3-5 4-0 4-5 20 50 10 | 80 90 

| | 

16 30 65 135 4:8 80 150 310! 640 
5,650 | 6,650 | 7,300 | 7,950 | 085 | 4,800 | 5,650 6,200 6.780 
ise. О T ded —- 4,930 | 5,870 6,590 7,510 
15 | 32 85 | 250 21 310 | 670 | 1,780 | 5,750 
4 | 55 7 10 10 40 60' 70| 100 
Total ampere-turns ...... 5,280 | 6,590 | 8,540 |13.360 
No. of turns= 100, hence excitation amperes ...| 52.8 65-9 85-4 | 133-6 
Actual leakage y—| 1.14 1.15 | 118. 1-95 
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AEE 
armature AT 
be constant for all except the smallest sizes, hence we may 
write 


In logically designed machines the ratio 


The larger the value of k, the stiffer is the main field and the 
smaller the effects of the armature currents. For normal 
designs К, = 0-5 to 0-6 for continuous-current machines without 
commutation poles, and —0-8 to 1-0 for alternators. 

The length of the actual pole is dependent upon the ampere- 


turns per pole, which vary approximately with the pole pitch. | 


If the pole is taken too long the machine becomes costly 
the magnetic leakage great ; 
becomes excessive. 

With continuous-current machines the total length of pole 
—neglecting shoe—may well be taken as equal to the pole arc. 

With alternators the poles rotate and the ventilation is very 
good, so that with large pole pitches, and hence high speeds, 
the actual pole length—neglecting shoe—need only be about 
75 per cent. of the pole arc. For normal alternators a pole 
length of from 80 to 90 per cent. of the pole arc is well suited. 

If on working out the field winding it is found that the length 
assumed for the pole gives too large or too small a winding 
depth, it is à very simple matter to make the necessary adjust- 
ment in the pole length, and the alteration will have no appre- 
ciable effect upon the calculated O.C.C. curve. 


Calculation of the Open Circuit Characteristic. 

The mean lengths of the magnetic paths can easily be ob- 
tained. The flux densities on open circuit at normal volts 
are known so that we can readily calculate the open circuit 
characteristic. 

For the calculation of such characteristics the author has 
found the following tabulated form of great service. Init the 
85 per cent., &c., refer to the percentage of normal volts; Ф 
13 the flux per pole in C.G.S. units — B, x bl; the areas are 
“рег pole." 

For convenience the first column, in addition to containing 
flux densities, contains also the actual value of the flux. The 
leakage coefficient increases with the saturation of the circuit, 
and such increase should be allowed for when the poles or teeth 
are near saturation point. The assumed value can be checked 
as instanced :— 

y at 120 per cent. volts==y at 100 per cent. volts 
7 100 AT at 120 per cent. 
120 AT at 100 per cent. 

The leakage factor at normal volts can be worked out ap- 
proximately, or taken from tests on previous machines. 

The table is worked out in ampere-turns for one pole only. 

Calculation of the Full Load Excitation. 
On full load the actual flux with generators has to be in- 
creased above the open-circuit value in order to allow for the 
voltage drop due to the ohmic resistance of the windings and 


and 
if too short the winding depth 


ESI | brush contacts of continuous current machines, and to allow for 


the impedance of the windings in the case of alternators. In 
addition, in most cases still further excitation is required to 
compensate the demagnetising action of the armature currents. 

The exact predetermination of the effect of the armature 
currents 1s a matter of great difficulty, especially when the 
curvature of the pole sho: is considerably different from that 
of the armature, and the teeth are saturated, With continuous 
currents the net demagnetising M.M.F. due to the armature 
depends upon the angle of lead of the brushes. 

If A=actual lead of brushes measured in centimetres at the 
armature diameter, net demagnetising ampere turns per pole 
==A(AS). This, however, takes no account of saturation. 

In general it is found to be sufficiently accurate to assume 
| that to counterbalance armature reaction and the increased 
i leakage caused thereby, the extra M.M.F. to be added to each 
| pole will be 20 per cent., or thereabouts, of the maximum arma- 


ture M.M.F. per pole, i.e., 20 per cent. of 5 x (AS). 


With salient pole alternators 
rather on the safe side, and is pr 


most practical purposes. The mean demagnetising ÁT per 
pole on short circuit may be taken as 0-357 x (AS)* and this 
value used in Potier's vector diagram. 

To deal fully with armature reaction is not possible in this 
article; the reader is referred to such books as Hawkins' and 
Wallis’ ** The Dynamo " for a detailed treatment of the subject. 

The Field Windings.) 

The excitation coils are designed solely from considerations 
of temperature rise. From tests on previous machines the 
permissible loss per square centimetre of cooling surface of the 
coil is known. Ву assuming a reasonable value for the winding 
depth the external dimensions of the coil are known; the 
length of the coil is obtained from the pole length, and hence 
the cooling surface per pole determined. 

The permissible watts per coil are thus estimated. 

Shunt Windings. 
l.m.t. = mean length of turn. 
У. = volts across coil at full load. 
(= maximum value of volts per coil—allowance 
for rheostats and overload.) 
N — No. of turns per coil. 
AT,— A.T. for full load per pole. 
C, — exciting current at full load 


V 


e 


Potier's method gives results 
obably sufficiently accurate for 


e 


resistance of coil _ г, ` 


Whence AT,=N x v. 
r 


— 


ы ie 
N xlntx p. 


* 0-35 (АЗ) for 3-phase and 2-phase approximately. 
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Watts lost per coil 2 C, x V,, 
=(, x x x V,, 
=АТ,х = 
Hence No. of turns = абды stis x V.. 


Series Coils. 


Here the current and ampere-turns being given the number 
of turns is also fixed. The section is determined from heating 


considerations. 
Permissible watts =r; 
lmt 


=С#хпхрх-ү=› 


lmt 
=AT,xC, x px A 


Whence section of conductor А = АТ, xC. x Int x P 
permissible watts 


The calculation of the efficiency presents no point of par- 
ticular interest. 

It is hoped that this short article may be of use to those 
interested in the selection and design of dynamo electric ma- 
chinery. It is intended simply as an outline of a logical method 
of proceeding with the design. The same method of treat- 
ment can equallv well be applied to asynchronous motors, 
although, since these machines partake in part of the nature 
of a transformer, there are other features in the design which 
are not present with continuous-current and synchronous 


machinery. 


THE ILLUMINATION OF PRINTING WORES. 


The question of the proper illumination of printing. works 
was dealt with at the last meeting of the Illuminating Engi- 


neering Society, two Papers, one on “The Illumination of 


Printing Works by Electricity," the other on “ The Illumina- 
tion of Printing Works by Gas," being presented. 
abstracts of these Papers below. 
THE ILLUMINATION OF PRINTING WORKS BY 
ELECTRICITY. 


BY J. ЕСК, M.A. 


The object of this Paper is to give some indication of the require- 
ments of the industry апа to endeavour to find the most economical 
method of dealing with them. The measurements given are mostly 
taken in newspaper printing works, as it was felt that in these places 


—where the work is mostly done at night. and where time is the very 
essence of the business—every effort would be made to secure maxi- 
Other 


mum output of printed matter with the least running cost. 


important factors have to be considered in this work, such as safety 


both to the person and against fire. absence of heat, non-contamine- 
tion of the air, freedom from glare, ease of supervision of machines 


and operatives, correctness of colour-discrimination, апа entire 


absence of eve-strain. "These factors undoubtedly have weight. but 
in many cases other factors have militated against proper considera- 
tion being given to them. These other factors seem to include diffi- 
culties with operatives ; unsuitable shape and sizes of the workrooms, 
due to the high value of sites in London ; and lack of information as 
to the methods adopted and the results obtained in other printing 
works. 

All the engineers, managers 2nd other officials I met and conversed 
with in these various works were most anxious to know what was the 
best and how it might be obtained, and seemed to consider maximum 
output of product and safety against fire as the matters of the greatest 
importance. Inquiry as to data to establish what increase of output 
resulted from improved lighting conditions chiefly led to the reply 
that, without their present form of lighting. they could not produce as 
rapidly and cheaply as now. end that it was inconceivable to turn to 
gny other form of illuminant. The sole place where real comparisons 
were possible was in the hand-composing room, and here the increased 
illumination without glare or perceptible increase in the temperature 
had not only resulted in more rapid output, but also in improvement 
in the eyesight of the compositors. One important printing firm 


We give 


boldly stated they had not only decreased their lighting bill this year 
by over £500, but they had contemporeneous! у increased their out put 
by nearly 40 per cent. Such г, result should stimulate every owner 
of printing works to consider his lighting and to endeavour to secure 
like results, 

_ As regards typesetting. linotype mechines require г, good illumina- 
tion on the copy, less on the keyboard, and a very powerful illumina- 
tion on the matrices just before they reach the casting-box, for which 
purpose an edjustable lamp is brought to within a few inches of the 
matrix receptacle, г, method of lighting which seems to me to he 
cepzble of improvement by means of а suitably designed reflector. 
Monotype machines would appeer to require upon the copy end kev- 
board the seme order of illumination es is apparently usual for these 
positions on linotype machines, end it is therefore somewhat sur- 
prising to find thet & considerably lower illumination is usually 
provided. In the case of the casters, the work is almost entirely 
eutomatic. and the light provided seems sufficient on the working 
points, e!though a more libere] general illumination would prove of 


advantage. 
As regards handsetting. with the skilled compositor the 


selecting of the type is largely automatic, the operation requiring 
most light being the reading of pertielly illegible matter and the 
checking of the set-up work. The cases of type in use are generally 
set—one, more distent, on the slant, and one horizontel, or at a less 
engle, close to the compositor; the bench length per man veried 
from 5 ft. 6 in. to 6 ft. 1} in.. and, when glow lamps were used. one 
lamp per men wes usually the allowence, although in some few ceses 
two Jemps per man were provided, and in one cese the lamps were 
spaced at regular 3-ft. intervals. The following are typical results, 
The daylight measurements were made at 10 a.m. on a February 
morning, when по suulight was available :— 
Table I.—//um nat on of Type Cases in Composing Rooms. 


. > > \ > D +, ' ‹ 
T Inverted Mercury Clini Dar: 
o р 'Apour "e 
E urce ' are vapour tampa. - light. 
lamps. | lamps. : pm 


—MMÀ а. ee 


Slanting cases, | 
Maximum foot-candles............ (^74 6-0 18-0 60 (18)* 
Average foot-candles ............ (o GR 47 . 74 34 (5-6) 
Minimum foot-candles ............ 4-4 40) 2-0 16 (2-0) 

Hortzontal cases. | | 
Maximum foot-candles............ 146 9-2 130 | 76 (8-0) 
Average foot-candles ............ 10-5 73 | 083 60 (6-1 
Minimum foot-candles ............ ‚ 66 »4 2:3 36 (2-0) 


In some composing rooms using metel filament lamps there were 
improvements in the direction of emploving holophane or similar pris- 
matic directive glass shades ; but difficult v was being encountered on 
the one hend from prejudice, and on the other hand from the desire to 
have the light source as close to the object as possible; while in 
another special case the retlection from the glazed brick surfaces of the 
transmitted light through the prisms was objected to. Where glow 
lemps were in use metal filament lamps were used for composing, 
except in the case of the monotype casters, as the vibration there 
called for the more steble carbon filement lamp. Measurements 
showed that the mean illumination was raised by the prismatic shades 
to the maximum before obtained. whilst the minimum was improved 
over threefold. Similar improvements were in another case obtained 
Бу the employment of the Benjamin steel reflectors, a typical instance 
being the increased illumination upon a picking saddle which was 
raised from 3-2 foot-candles to 5:8 foot-candles, the same lamp at the 
same height being used in each сазе. These three cases illustrate 
most clearly the advantages of the study of practical illumination, 
Three improvements are shown by the adoption of a simple device: 
Improved light at same cost ; more regular light et lessened cost ; 
and increased light at same cost. Our illustrations show the 
illumination in two typical composing rooms. 

It is difficult to obtain much general information as to the illumina- 
tion requirements of stereo-casting and electro block-making owing 
to the isolated nature of the operations, which is taken advantage of 
in London to conduct them in small rooms or odd corners. The plate 
foundry is most important, due to the inevitable danger of the pre- 
sence of large quantities of molten metal end the great speed at which 
the casting has to be done. In а certain foundry the area is 1,512 ft. 
and the height 15 ft. ; the watt consumption is 2.200. the average 
illumination on the floor level is 4-4 foot-candles, and the watts per 
foot-candle per square foot are 0-31. This type foundry is believed 
to be the quickest working in the United Kingdom, and probably in 
the whole world. 

A general survey of the printing section of the work makes it clear 
that for high-speed rotery presses powerful lamps giving good diffused 


* The figures in brackets are the measurements of artificial light from 
glow lamps in the same works as the daylight measurements were made, 
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lamps. 


Fie. 1.- Composing Room ILLUMINATED BY [INVERTED AKC 


e 

have to be received end dispatched without risk or delay. Unfortu- 
nately, it is impossible to give the energy consumed for lighting the 
s bove in an entirely feir menner, 25 in some ezses the mechine rooms 
were fully lit end only partially equipped: in others there wes an 
unusually large spece for pe per reels end delivery purposes; while in 
others the low speed of the presses ends 
libere! epplicetion of portable lemps geve 
results not compersble with the others. [t 
тау, however, be token that not less than 
2) candle-feet is anywhere setisfectory for a 
high-speed rotary press. The ати» rotary, 
when of two or more decks, is exceedingly 
difficult to light, end the most. setisfactory 
results. seem to be obtained with indirect 
lighting coupled with а few supplementary 
lamps tucked well into. the mechine in 
such places where they will not. meet with 
demege. It must be remembered thet the 
fire risk is considerable, snd therefore. for 
this purpose, electric lamps seem e!one fea-i- 
ble. Flat.bed presses are quite simple to 
light, and require en everege illuminetion 
of about 5 feot-candles on the working 
plane. 

Presses for two- and three-colour work need 
not only 2 good illumination of not less then 
5 foot-candles, but attention must be paid to 
the spectrum of the light resulting from the 
source used in order toobtzin the best results. 
In this connection it wes interesting to see 
one leading journal using in а low press room 
the combined light of an inverted mantle gas 
lamp and a tungsten lamp to secure what 
the printer called “a tolereble makeshift for 
arc lamp light." In the mejority of cases 
colours could not be matched for either tint or 
depth of colour (quantity of ink on the paper) 
by the artificial light used. with the result 
that if a colour ren out after dusk the machine 
had to stand until the next morning. 
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general illumination are preferred, aided in the interior of the press by 
additional lighting. usuelly obtained from one or two carbon filement 

The generz! illuminztion of the press room must be good апа 
as free from deep shadows as possible. as not only heavy stereo-plates 
are placed in position and zdjusted. but also large volumes of pz per 


and “ The Westminster Gazette," with its many deily editions, was 
measured with the results shown in Table II. 

These figures, like the others in the Tables, are representative of the 
illuminetion under working conditions, with the materials and the 
people in their usual places. In this room was also a guillotine lighted 

by two supplementary glow lamps, the con- 
sumption of which is not reckoned in the 
figures given, which produce an extra illumi- 
nation on the working face of the guillotine of 
5-2 foot-candles. It was noted that a special 
glow lamp was also used to light the clock face, 
which is in a dark corner, with the remarkably 
poor illumination equivalent to а surface 
brightness of 0-34 foot-candle. The mercury 
vapour lamps used are of the uncorrected 
pattern, giving the usual colour distinction, 
which, for ordinary single-colour printing. is 
no disadvantage, and may be an advantage, 
23 the makers claim that slight variations of 
colour and quality in ink are more easily 
observed with monochromatic than other 
light. The mercury vapour light in this case 
completely removed the distinctive much- 
Appreciated colour of ^" The Westminster 
Gazette." The lifts which deliver the printed 
papers from the press room below are of 
interest, and had at their delivery points just 
helf the direct illuminetion when the men 
were in plece which they had at other times. 
The delivery counter, З ft. 6 іп. high, was 
remarkably evenly lit with about 2-2 foot- 
candles. 

I have mentioned & good many figures, 
given some illustrations of places illuminated 
in different manners, mede some suggestions 
Ss to slight improvements, and the members 
of this society may now well ask me toex- 
press some opinions as to the obteining of 
the best results. My reply is that in most 
places I have visited and measured there is 
room for improvement, which would, in some cases, take the aspect. 
of à saving of current, and in other cases of rendering the 
illumination more even end in accordance with the requirements of 
the гуеге не user. thus producing better and greater output in a shorter 
time. Where the work has to be carried out by night, the strain of 


Laxrs. 


Fic. 2. —Сомромха Room ILLUMINATED BY Grow Lamps. 


direct lighting from either large or small units becomes serious, and. 


For newspapers enjoying a large circulation equally good facilities | without doubt, the nearer the spectrum of the light resulting from the 


in the way of illumination are required for the dispatching room. The 
dispatching room of '* Lloyd's Weekly,” with its gigantic circulation, 


‚ sources used approaches that of daylight the less fatiguing ts the work. 


mzny operetives working with an ample supply of indirect approx! 
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one is often struck by the high illumination values found, and one feels 


Table II. 


*«€996099t0$92e25259994*02269*92900599509090(V9 


3,065 sq. ft. 


Height ТИНИНИН 6 in. 
Height-ot ПЕСО Геваре odo vertatur ere oper erga 9 ft. 
10 


Number of Ioni "TTE 
Kind of lamp ооо ооо во фо нос ооо ооо о ро но оо роотоое фо фово ооо Cooper- Hewitt 


Maximum illumination On Воот... 02 ft. candles 


Average эң оч роесв 2-1 [1] 


Minimum ээ LE LERES EREE] ооо 1-4 ee 
Energy consumption т Wat 3 луды... 1.925 
Efficiency watts per foot-candle per square foot ......... 0.3 


Area 6e29959428*60250650990$02858* 9.209909 


»9 вобовооонноооооо еее о о 


зоо оо осо ово Фо е 


А а ee ee ии 


—— штур ae eee 


mately white lighting having found their eyesight improve to such газ 
extent 2s to enable them to discard their spectacles. The compositor 
is notoriously conservetive, and is only with greet difficuity brought 
to believe that better illumination is not merely different illumination 


thet moy injuriously effect his eyesight, and in this direction pioneer 


work hes to be done by this society, especially with the eid of those 
members of it who belong to the medical profession. Manegers of 
printing houses are reelising the necessity of white wells end ceilings, 
end ere undoubtedly recognising the importance of such lighting «s 
not only reveals the object, but 2180 protects the operative end assists 
supervision, Proprietors of printing works ere improving tho size. 
shape end height of their workrooms, are securing daylight wherever 
possible, and sre seeking for such forms of light es will спее their 
large investments in machinery to bring the best returns, due to their 
being regularly run ot top speeds. To each of these classes this 
society con give aid end edvice. | 


THE ILLUMINATION OF PRINTING WORKS ВУ САХ. 
ВУ Е. W. GOODENOUGH. 


It is doubtful if there exists another industry in which good lighting 
hes more effect. on the successful running of the concern than is the 
сле in the printing trede. The work cerried on end the conditions 
thet have to be met ere of à peculiar character, and one is sometimes 
inclined to think that the owners would find great advantages from 
removing or reconstructing а works eltogether. It too often he ppens 
that printing works are surrounded by high buildings which blot out 
the sky, thus necessitating the almost continuous use of artificial light. 
Another constructional feature thet is frequently encountered is the 
сотрого уе lowness of the ceilings which is by no meens an advantage 
from en illuminating engineering point of view. — Ii is worthy of note, 
however, thet most printing works menegers perceive the advantages 
to be derived from the generous use of whitewash, which is cheap, and 


conduces to bright and sanitary conditions for the workmen. Meny 


printing establishments, of course, find it necessary to do e lerge 
amount of work during the night. In such cases it is of great impor- 
tance thet cere should be bestowed upon the ortificial lighting instel- 
lation. Agein, the work is often carried out 2geinst time, which fur- 


ther emphesises the need for good lighting. 
The stvle of gas lighting thet hes found great fovour in printing 


works is whet hes been called ** point lighting, z.e., smell units under 
l g : 


separate control, and it cppeers thet the system is justified on the 
following grounds :—(1) The specie! requirements of each particular 
m»chiae and workman may be met to some extent ; (2) out of & num- 
her of machines or benches it may happen thet only one is in use. 
Point lighting conduces to economy in gas consumption by meking it 
possible for lamps that are not required to be extinguished. In ex- 
ploring the illuminetion of any works it is interesting апа highly 


instructive to &scertsin the idees of the workmen in regard to the 


lighting. Опе is sometimes a little startled by a workmen ststing 
thet he prefers to see a bright light, and will use clear glass in prefe- 


rence'to the obscured type. Оп the other hand, meny workmen en- 

eavour to supply the omission of the lighting engineer by ottaching 
little »prons of p»per to the edge of the reflector to screen off the glare. 
Considerable ingenuity is sometimes exercised by the men in their 
endeavour to make good the omission. It sometimes happens that 
sufficient care is not exercised to the best form of retleetor for & given 
purpose. 

The illumination of composing frames is probably the most impor- 
tant aspoct of printing works lighting. The work thet is performed 
there and on the “ stones " demands a high visual effort, end, there- 
fore, good and suitable lighting. One is often struck by the great 
difficulty in defining what “ adequste illumination " should be. This 
interesting phenomenon raises the question of how far the foot-candle 
velue of illuminstion cen be teken as s criterion of the * visu»! value." 
It is, of course, quite well knowa that the '' visual value " of the illu- 
mination of eny p»rticular object is largely dependent on the com- 
parative brightness of the adjacent surfaces, and where sharp diffe- 
rences occur the “ visus! value " of the lower illumination is depre- 
ciated. It is therefore insufficient to specify & certain minimum 
illumination as necessary un!ess it is qualified in some way to prevent 
the occurrence of sharp contrasts. Оп looking round various works 


inclined to reflect on the huge amount of light that must sometimes be 
wasted. 

From measurements it appears that the high-pressure inverted 
system is about three times as efficient as the low-pressure upright, a 
result that might, of course, have been anticipated from known data. 
Against this must be set the cost of compression and » slightly higher 
cust of maintenance, but these do not seriously discount the economy 
of the high-pressure system. | 

It also appears that, owing to the low cost of production of light by 
modern methods, there is a great tendency to over-illuminate, 
although this too frequently results in a reduction of '! seeing power." 

As in the esse of composing frames, on the “ stones " а voricty of 
results have been found, all of which might be described as szstisfactory 
from è prectics! point of view, although there can be very little doubt 
that some of the mexime could be reduced without effecting the 
* visuel value " of the genere! illumination. It is probably more im- 
portent that the illumination of the “‘ stones " should be well done 
thsn is the case with the composing frames, because in the letter in- 
stence the work done is largely of » mechanica! neture, owing to the 
tvpe being arranged in а definite end well-known order. А composi- 
tor ean find the piece he wants without looking for it. On the other 
hand, the fina! correction of the set-up type is done on the ** stones," 
and this undoubtedly requires а high visual effort, end therefore 
good illumination. | 

The brightness of walls hes, no doubt, some influence on the effec- 
tiveness of a scheme of lighting, and should any proposels ever be 
made for stendardising the artificia! lighting of workshops—z.e.. by 
prescribing desirable maxima and minima—the question of the 
colour and cleanliness of the surfaces which bound the workshop 
would have to be taken into account. The difference between elin 
and dirty whitewashed walls is considerable. 

In machine rooms it would appear thet the following are the prin- 
cipa! points that require consideration :—(1) The " leying on ~ end 
“ taking off " boards of the machines need to be adequately illumi- 
nated ; (2) a good general illumination is needed to facilitate the 
transfer of the printed sheets to the benches for inspection ; (3) шогиз 
for illuminating the under p»rts of the machinery for inspection pur- 
poses should be prescribed. It mèy be interesting to mention thet it 
is sometimes necessary to provide against the vibration set up by the 
moving machinery, otherwise en excessive morts!ity of m^ntles 
wou'd result. Efficient appliances ere availeble whieh prevent 
dsmage due to vibration, end, 53 fer аз I know, there is no difficulty 
arising from this cause which cannot be effectua!ly provided for, А 
feature in the lighting of large printing machines is the provision of 
special units for facilitating the inspection end rep-ir of the hidden 
parts of the machine—i.e., the parts thet receive no light from the 
This can be easily and setisfectorily provided 


general illumination. 
for by Ны-Нате burners arranged on double-jointed arm biack ts. 


By this means the fleme may be brought to the point of the machine 
to be examined, end a loca! illuminstion of anything up to 7 foot- 


candles obtained. The device works very satisfactorily in practice. 
It is not necessary that the flame shou'd burn continuously ; it is 


usually extinguished when the mechine is working. The double- 
jointed arm gives & flexibility of movement which permits of higa 
loc2! illumination at sny port of the interior of the machine. It is 
often necessary to inspect the type, which is contained in a freme 
inside the machine, and the Hat-fleme burner enswers very well for 
this purpose. It gives sufficient light, will stand rough usage, and 
cannot very well go wrong. Another device is to have a tlet-flame 


burner arranged on a pillar, to which gas is led througn a flexible tube, 


NATIONAL PHYSICAL LABORATORY. 
(Concluded from page 970.) 


The following is an abstract of those sections of the annual 
report of the Director which are of more particular interest to 


our readers :— 
ELECTRICITY. 

Lorenz А ppuratus.—In the past, precise measurements with a Lorenz 
apparatus have been somewhat unsatisfactory because of three main 
difticulties: (1) the variable thermal E.M.F.s at the brush contacts ; 
(2) the induced E.M.F. due t» the earth's magnetic field ; and (3) the 
comparatively rapid change of mutual inductance with variation in 
the diameter of the dise. The design of the present apparatus practically 
eliminates the last two of these difficulties, but the first has still to be 
overcome. The discs of the apparatus are of phosphor bronze, and in 
our first experiments we used a large number of small brushes of phosphor 
bronze gauze. А resistance was placed in series with each brush, and 
then all the brushes were joined in parallel. Our observations showed 
that whereas the contact resistance of 10 such brushes in parallel was 
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certainly less than 0-01 ohm when the discs were stationary, the resist. 
ance was often 3 to 10 ohms when the peripheral velocity of the discs was 
about 2.000 metres per minute. Many other forms of brushes were tried, 
but in most cases the contact resistance was very great when the dises 
were in motion. The results of our experiments showed that the increase 
in contact resistance with increase of speed was largely due to the vibra- 
tion of the brushes, and this was no doubt mainly caused by the consider- 
able tangential velocity of the air at the circumference of a disc. In 
addition, the thermal E.M.F.s were comparatively great, and largely 
depended on the pressure applied to the brushes. From theoretical con- 
siderations we were led to try brushes made of annealed. phosphor bronze 
wire stretched by means of two spiral springs. Each brush consists of 
about 10 wires, and each wire is about 0-013 ст. diameter and 15 em. 
long. The wires are pressed on the edge of a disc and leave it tangentially ; 
the pressure is therefore greatest at the mid-point of contact. Theoretical 
considerations show that the contact resistance with this form of brush 
should be small and practically constant, and the observed. thermal 
Е.М.Е. should also be small. Our experiments confirmed. these con- 
elusions, for in no instance have we detected an increase of resistance with 
inerease of speed. and with one brush on each dise we have often succceded 
in reducing the maximum change in thermal. E.M.F. during 10 or 20 
minutes to about 1077 volt. | 

Standards of Resistance.—Thirteen new mercury standards of resistance 
have been constructed during the year, five of which are for the Japanese 
Goverament. Ten of the tubes are more than 100 cms. long, and these 
are regarded as the more satisfactory standards because the mass of 
mereury contained by each is more than 10 grammes, and the surface 
eflect of a tube is less than with shorter tubes. | 

"ix more 1 ohm coils of manganin have been hermetically sealed. as a 
consequence of the results of our observations on other hermetically 
sealed coils. These results are given in the 1911 Report of the Electrical 
Standards Committee of the British Association. The importance of 
herm tical sealing of standard coils of manganin, ог other shellacked 
coils, does not appear to be fully appreciated, as most standard coils 
submitted for test are still of the usual open type. 

Ayrton-Jones Current. Weigher.—Some experiments have been made 
in which the current circulating through the coils of the balance was made 
(1) to produce a torque which was balanced by weights, and (2) to increase 
or diminish the restoring соир acting on the beam. In the latter case 
the current was calculated from the change of period of the balance. Тһе 
results obtained by the two methods were in satisfactory agreement. and 
it is intended to continue the investigation ax soon as possible. 

International Лт pire — We. have continued the co-operative work 
having as an object the completion of an international specitication for 
the silver voltameter. In co-operation with the Bureau of Standards, 
experiments were made in the early part of the vear with the form of 
voltameter having no septum (described in last year's report), the syphon 
form and the form having a porous pot as a septum between anode and 
cathode, Under certain conditions we found electrostenolysis to take 
place in the capillaries of a porous pot, silver being deposited on that wall 
of the pot nearer to the anode, and crystals of peroxynitrate of silver 
emerging from the capillaries on the cathode side of the pot. We believe 
that Chese experiments were the first to show the phenomena of electro- 
stenolysis with silver nitrate solution in the eapillaries of porous earthen- 
ware. The theory of the action has been developed to a slight extent, 
more especially with a view to determining under what conditions the 
phenomena are produced. 

Weston. Normal Cells.—About 300 cells have been. kept under close 
observation, and it is gratifying to record that the changes in E.M.F. 
have been very small, in most cases not exceeding Lor 2 parts in 100,000. 
Comparisons. have been made with a number of cells forwarded from 
Washington, and the results indicate that in some cases the E.M.F. of a 
cell falls slightly when subjected to considerable disturbance such as it 
‚ might experience in the post. Most of the cells were also compared with 
standards at the Reichsanstalt and the Laboratoire Central d Electricité. 

In very many cells it has been noted for several years that small 
portions of the depolarising paste have changed in colour from white or 
grey (due to the admixture of mercury) to yellow. "his change indicates 
that part of the mercurous sulphate has become basic, and the eause of 
this has not been clear. Experiments have shown that the solubility of 
the glass appears to he appreciable. and the presence in the cell of a small 
quantity of free sulphuric acid may therefore be desirable. For ultimate 
standards of reference silica tubes might be used. | 

Т. mp: rature Cocfficients of Mutual Inductances.—An investigation was 
made of the temperature coefficient of the 10 millihenry mutual inducto- 
meter (the working secondary standard) over а range of temperature 
from 14 €. to 27 €, by direct comparison with the primary standard 
and also with auxiliary inductances maintained at various temperatures. 
The mutual inductance of the inductometer showed a temperature 
eocflieient of about + 10 parts in 1.000000 per degree centigrade. 'l his 
value. as might have been expected, hes between the coefficients of 
expansion of marble and copper which are about +3 and T 17 in 1,000,000 
per degree centigrade. By winding the outer coil with wire whose 
material (с.9.. aluminium) has a greater coefficient of expansion than that 
of the copper of the inner coil it is possible to construct mutual induc- 
tances with z»ro temperature coefficient. By properly choosing the 
mean diameters of the two coils, the greater rate of expansion of the 
outer one increases the mean distance between the coils in greater pro- 
portion than the increase of the diameter of either. Experiments with 
copper and aluminium coils have given promising results, 

Comparison of Resistance with Mutual Inductance, and Evaluation of the 
Olen in Absolut Units. —ln last year's report mention was made of the 
use of several methods for the comparison of resistance with mutual in- 
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ductance and the derivation therefrom of the value of the international 
ohm in absolute units. In the second of these methods a condenser was 
tested (а) against a resistance by Maxwell's Commutator Method and 
(b) against a standard mutual inductance M and two resistances by Carey 
Foster's Method, the results giving the value of the ohm in terms of M. 
И was considered desirable to repeat the experimenta with much greater 
precautions against small errors, and for this purpose several oil-cooled 
resistances were constructed and their temperature coefficients were 
accurately determined, so that their values durine the experiments were 
always known to an accuracy of about 1 in 100,000. The determination 
of the temperature coefficient of the inductometer (described above) also 
increased the accuracy of the results. The final results of this method 
of the auxiliary condenser gave the ratio international ohm to true ohm 
as about 1:0002, while the Two-Phase Method gave a ratio of about 
1-0002;. This result is equivalent to the statement that the column of 
mercury by which the international chm is specified has a resistance 
which is greater than the true chm in the ratio of 106-300 to 106-273, 


ELECTROTECHNICS. 


The time of the staff during 1911 has been divided roughly in the ratio 
of 40 per cent. for routine testing and 60 per cent. for investigations, 
research and installation. 

Photometry.—\t has been thought desirable to make a re-determination 
of the pentane unit in sub-standards the colour of which ia identical with 
that of the pentane lamp. This work has been in progress during the 
past year, and ought to be concluded before the end of 1912, 

Marked progress has been made this year in the establishment of seta 
of electrie sub-standards mentioned in previous reports; and the main 
part of the work is now practically complete. One of the objects of the 
work has been to obtain and standardise six sets of sub-standards, each 
one differing from the next by а small amount in the tint of tlie light 
emitted. Between the somewhat red colour of the light from the pentane 
lamp. and the very white light of the metallic filament lamp, a con- 
tinuous gradation of colour in the intermediate sets of standards haa 
been obtained, each step of standardisation having been carried ont by a 
number of observers. One of the difficulties up to now has ben to secure 
metal filament lamps which can be relied upon for the degree of constancy 
necessary for standard work of high accuracy. With the help of the 
General Eleetrie Co., Osram standards have now been made which have 
proved up to the present quite satisfactory, and sub-standards are now 
standardised for 5-5. 4:5, 4-0. 2-5. 2-0 and 1-5 watts per M.H.C.P. 

Intercompansons are. being made between sets of tungsten sub- 
standards of the Laboratory and the Bureau of Standards: and an inter- 
comparison with the Reichsanstalt and with the Loboratoire Central is in 
contemplation, 

Work on the visibility of lights has oceup'ed a good deal of time during 
the year. It is being carried out both in the open and in the laboratory 
in connection with the certification of ships’ lights for fulfilment of the 
statutory requirements for the prevention of collisions at sea. "The unit 
of visible intensity of a point souree which has been taken for the purpose 
of measurement is that of a point source of one millionth of a candle power, 
one metre distant from the eye. The inverse square law holds rigidly 
down to the vanishing point, and is independent of the colour of the light. 
The total candle-power is the only factor to be considercd, intrinsic 
brilliancy having no effect on the visibility of point sources. An appa- 
rently anomalous dimming of observed lights was found in the case of 
some persons using spectacles, but investigation showed that this was 
due to the chromatic aberration of the eve, 

Some tests have been mad» this year on а box integrating photometer. 
An integrating photometer had to be constructed somewhat hurriedly 
for some absorption tests on are lamp globes. A sphere would have 
taken too long to bild, спа following the suggestion of Sumpaer. Wild. 
and others, the photometer was constructed in box form, the dimensions 
being 2 metres cube. The inner surfaces were lined with “ asbestole.” 
а hard smooth material, and painted with five coats of * coverine " white. 
An exceedingly good white surface was obtained, and calibration tests 
were made with a high power metallic filament lamp (a) radiating light 
in all directions, (b) with the upper hemispher: totally obscured. The 
diffusing window was also placed in different positions in the side of the 
cube. The differences in the constant of the apparatus with extreme 
cases of light distribution, although appreciable, were not sufficient to 
indicate that the results would be influenced for the immediate purposes 
of the tests for which it was required. The investigation will be carried 
further when the integrating sphere now in contemplation is constructed. 

The accuracy to which alternating current power measurements can 
be made has been greatly improved this year by the final installation of 
the new electrostatic wattmeter, which has been taken into everyday 
use. И has been provided with a scale 54 metres long and 4 metres away 
from the'instrament, and permits an accuracy of two parts in 10,020 to be 
obtained т the measurement of alternating power. 

Constancy of Supply Meters,—The obiect of these tests has been to 
ascertain to what extent ordinary alternating current induction supply 
meters can be relied upon to maintain a constant rate when subjected to the 
ordinary treatment which they meet with on railway and other journeys.* 

Three- Phase Meter Connections. —Di ficulties have frequently arisen in 
the use of two element three-phase integrating meters on account of 
differences which take place in the rate of the meter according to which 
element is connected to the leading and which to the lagging phase of the 
system. British manufacturers of three-phase meters have been con- 
sulted with a view to securing a uniform system of marking or colouring 
meter phases, so that in the connecting up of meters there shall be по 
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* See THe ELECTRICIAN, Fobraary 2, 1912. ` 
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doubt as to how the elc mcnts are to be сспгсс{са to the system. The 
connection agrecd upon is shown in the diagram herewith. 

Test of the 600 ampere Kelvin Balance.—Tcsts for changes in the accu- 
racy of this balance duc to variaticn of frequency made in the course of 
the year show that it is irdcperdent of tho frequency of supply to 
within 0-1 per cent. of its reading. 

Method for Measurement of Heavy Alternating Currents.—This method, 
originally proposed by Mr. А. Canipbell, consists in using a step up trans- 
former across a resistance carrying the current to be measured, with an 
electrostatic voltmeter cn the secondary cf the transformer. The deflec- 
tions of the voltmeter are then proportional to the current in the resist- 
ance. The transformer requires to have a very low resistance primary, 
and high grade transformer iron. Such a transformer has been designed 
and built during the ycar, ard the preliminary measurements with it 
indicate that a very high accuracy will ke obtainable with the method over 
all ordinary frequcneics. The small losses and very low magnetising 
current of the transformer make the phase cf its magnetising current 
so nearly at right anlgcs to that of the current in the resistance, that its 
shunting effect on the resistance is scarcely perceptible. A fuller investi- 
gation of the apparatus will be mace in the early part of the coming year. 

Insulation Tests.—An investigation on the compressibility of micanite 
has just been startcd. When uscd for such purposes as switchboard in- 
sulation in hot engine rooms, especially where vibration is unavoidable, 
certain qualities are found to compress under the pressure of bolts, &c., 
which sometimes work loose in consequence. By using micanite with 
the adhesive material largely pressed out in manufacture the effect may 
be reduced, but there is danger cf carrying this too far, and rendering 
the material flaky. 

Insulation Research for the Engineering Standards Committee.—'T'he 
research on which Mr. Rayner has been engaged on behalf of the Engineer- 
ing Standards Committce fcr nearly three years, has progressed suffi- 
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ciently for a substantial report, and a Paper on the subject was read on 
February 8, 1912, before the Institution of Electrical Engineers. The 
experiments show that in certain circumstances a long continued pressure 
test may be much more deleterious to insulation than a higher one for a 
shorter time, which is largely due to the damaging effect of air when 
stressed above its breakdown point. 

Test Work.—Routine test work on insulation has been considerable, 
especially that оп ebonite to the new specification mentioned in previous 
reports. Careful investigations havc also bcen made on the power factor 
crrors in commercial wattmeters, and in some types this has been found 
appreciable—the usual cause being eddy currents. Other tests of int-rest 
are rain tests on insulators up to 100.000 volts, and the measurement of 
capacity evrr.nt: to earth ketwcen the containing oil tank and the 
windings of a high resistance for use in series with the pressure coil of 
а precision wattmeter up to 30.000 volts. 

Equipment.—New cquipment this year has mostly taken the form of 
perfecting details of existing apparatus. In order to get very steady 
alternating current supply. an existing motor alternator has been adapted 
with slip rings running in mercury pools—so as to eliminate all doubtful 
sliding contacts. Plans have been got out and the order placed for a new 
motor alternator of 25 kw. to take the place of part of the set which is 
row used for instrument testing. 

Direct Current and Resistance Measurements. —The time of the Depart- 
ment has been largely taken up with test work. Some of the more 
interesting tests and the methods used were :— | 
‚ Resistance Materials.—' The. properties of two resistance alloys were 
investigated for а manufacturer, the work done including measurements 
of specific resistance, temperature coefficient, fusing current, and the 
current required to raise various sizes of the wires to temperatures up to 


500?C. For the latter tests a number of experiments were made before 
a satisfactory means was obtained of determining accurately the tem- 
perature of the wire. The method finally adopted was to hard solder on 
to the wire under test a very fine constantan-iron thermo-couple, the 
thermal E.M.F. of which had been previously determined. "This method 
gave quite satisfactory results; it was found experimentally that there 
was no appreciable interference with th» E.M.F. of the thermo-junction 
owing to the current flowing along the test wire, while the size of the 
wires forming the junction (No. 46 S.W.G.) was so minute compared with 
the size of the wire under test that any fall in temperature due to con- 
duction along the thermo-junction wires was negligible. 

Samples of another alloy have now been received from a second manu- 
facturer for determination of specific resistance and temperature coeffi- 
cient up to 800°С. The temperature in this case will require to be 
measured to a somewhat higher degree of accuracy than in the cases 
before mentioned, and in order to attain this, and also entirely to eliminate 
the difficilties due to the resistance of the thermo-junction leads, a small 
portable potentiometer has been designed and is now being constructed. 

Owing to the widely discordant values given by various authorities 
for the resistivities and temperature coefficients of brass, phosphor bronze 
and other alloys, applications have frequently been made to the Labora- 
tory for definite information on such matters. А fully representative 
series might be examined, due attention being paid to the proportions of 
their constituenta, the presence of impurities and the effects of annealing 
or hard drawing. It is proposed to undertake this work as soon as 
opportunity offers. 

The insulation tests carried out during the year include the examination 
of insulating varnishes and a new insulating compound. In previous 
cases varnishes had been tested by dipping sheets of paper into the varnish 
and measuring the insulation resistance of the varnished paper after the 
necessary drying and storing. In the resent cases, however, it was felt 
to be desirable to eliminate the paper sheet. The varnish was therefore 
run on to a brass plate, and. after drying, the resistance was measured 
between the plate and a pool of mercury contained in an ebonite tube, 
and resting on a selected region of the varnished surface. This method 
was perfectly satisfactory for the varnishes in question, which wer» 
flexible and, to a certain degree, plastic. It should be pointed out, how- 
ever, that with a more brittle varnish there 18 а danger of minute cracks 
appearing in the film owing to expansion and contraction of the brass 
plate with fluctuation of temperature. 

The box-compound tested was also investigated for the effect of tem- 
perature on the insulation resistance. The samples in this case were pre- 
pared by spreading the material in a thin even layer on a large brass 
plate, and the insulation resistance was measured between this plate and 
a properly guarded tinfoil electrode pressed into intimate contact with 
the upper surface while the compound was hot. 

Electric Cables.—A Paper embodying the results of the test made last 
year was read in the spring, before the Institution of Electrical Engineers.* 
In the discussion of the Paper several suggestions were madc for an 
extension of the work, more especially with regard to buried cables, and 
later а communication was received from the Wiring Rules Committee 
asking for a series of tests to be arranged to determine the following :— 
(1) The ageing of standard insulated conductors with paper and rubber 
insulation. (2) Tests of flexible cords, on similar lines to thc tests pre- 
viously carried out on insulated conductora, to determine the curr. nt 
density when working at fixed temperature rise. 

A full report outlining the methods by which these investigations 
should be carricd out was sent to the Wiring Rules Committee. Further, 
in view of the questions raised in the discussion of the previous Paper, it 
was felt that the question of the heating and permissible current density 
in buried cables was of great importance, and a report. was therefore sub- 
mitted to the Wiring Rul s Committce, giving particulars of the work 
that had already been done and a scheme of research thought necessary 
in order to render the figures obtained by other observers applicable to the 
practical conditions of cable-laying in this country. 

A consideration of the great difference in cable-laying practice, and also 
in the climatic and geological conditions between Germany and this 
country, shows that there arc several important factors which will have 
to be investigated before any very definite information can be obtained 
which will apply to cables as laid in this country. With regard to one of 
these factors, it has been possible to obtain full data for all parta of 
England as to the temperature of the soil to a depth equal to that at which 
cables are normally laid ; the elucidation of the other points will, however, 
involve a considerable amount of ex perimental work. 

Proposals were also submitted that the variation of insulation resistance 
with temperature of both paper and rubber insulated cables should be 
investigated ; this would extend over a considerable time, but the in- 
sulat'on testing arrangement and the cable tank are already fitted for 
carrying out work of this nature, and no additional apparatus would be 
required. | . 

Supply Meters.—The investigation of the behaviour of watt-hour meters 
with varying load has now been completed, and the results are being 
prepared for publication. In order to confirm the Laboratory resulta, 
and also the conclusions arrived at as to the methods of erection under 
working conditions, the metera were erected at the Sutton Generating 
Rtation of the South Metropolitan Tramways Co. The load at Sutton is 
very variable, often rising from 10 to 250 amperes in a few seconds. The 
records given by the meters over a period of three weeks, when corrected 
by the constants previously obtained at the Laboratory, agree among 


themselves to within - 1 per cent. 
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United Kingdom, the Colonies and some places abroad, is now ready 
and can be obtained complete in handy book form, price 6s. 6d. 
post free. A complete Index is included. 


DOMESTIC ELECTRICITY. 


Last week the Institution of Electrical Engineers held 
an informal diseussion upon the use of electricity for 
domestic purposes, The importance of the subject cannot 
be over-rated, for it is bound up most intimately with the 
progress of electricity supply in this country in the imme- 
diate future. It is, moreover, a subject whose interest is 
not confined to any one localitv, or to any one character of 
area, for it applies equally to towas which may be described 
as residential as well as to those that ara essentially in- 
dustrial. The load that is obtainable by the general use of 
electricity in our homes is enormous, and would, if it could 
be secured, make ап immense difference to the cost of pro- 
ducing electrical energy in our present generating stations. 

The electrical industry is at present in a strong position, 
and we do not think that engineers need be at all afraid of 
the facts that have to be faced. If we have not done all that 
is possible hitherto, and if gas and other means of illumina- 
tion and heating still hold the field to a considerable extent, 
there is, nevertheless, no objection to facing the facts as 
they аге. We do not doubt for a moment that electrical 
engineers are perfectly capable of putting forward tariffs 
which are at the sam? tim» sound from the commercial 
point of view and attractive to the consumer, and that our 
electrical manufacturers are capable of turning out domestic 
electrical applianees which will fulfil what is required of 
them; but if we are to make substantial progress, the first 
necessity is to recognise our shortcomings, and when we 
realise exactly where we fail weshall then be in a position 
to apply a suitable remedy. We think that the chief aim 
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of the present informal discussion, which for the moment 


stands adjourned, should be to discover our weak points. 


In the discussion that took place, we think some speakers 

failed to deal with the question in a sufficiently broad spirit. 

| For example, one speaker expressed the view that the price 
of electrical energy had nothing to do with the progress of 
domestic electricity ; we do not remember the precise words 
that were used, but that was the impression that was left 
| upon our minds. We do not for a moment wish to push this 
statement to an extreme, for we all know, for instance, that 
a supply at 1s. per unit would fail where a supply at 3d. 
But, taking this 
statement broadly, we think it 1s incorrect. The consumer 
of to-day counts the cost pretty carefully, and is not likelv 
to speculate largely in the domestic applications of elec- 
irical energy unless some saving can be demonstrated to 
him, or unless № can be shown that electrical methods are 
not more (or very little more) expensive than the methods 
he is already using. We all know that there are other 
advantages apart from cost, but the consumer likes to 


per unit might do a thriving business. 


have these “thrown in.” 


Another speaker, a station engineer, stated that he was 
perfectly satisfied with the prices charged to consumers on 
his network, the ground of his satisfaction being that no 


complaints were received from consumers in regard to the 
In our opinion we must 


bills that were sent in to them. 


confess that this appears to be a very fallacious argument. 
The consumer may be perfectly satisfied with the amount 
he has to pay for the energy that he is at present using, but 
from this it does not follow that he would not use a great 
deal more energy for other purposes if the tariff was such 


that it enabled him to do so at a low cost. 


We are glad that the Council have followed up the policy 
initiated by the president, Mr. S. Z. ре FERRANTI, and that 
they are holding these discussions. This is undoubtedly a 
step in the right direction, and we hope that it is merely 
an indication that the Council intend to go a good deal 
The present is a magnificent opportunity for the 
Institution to come forward and carry out work which would 
be of extreme utility to the electrical industry. We have 
reached a critical moment in the history of electricity supply. 
The domestic load is within our reach, but, so far, any 


further. 


station engineer who has taken up the matter has worked 
at it individually. The information available upon the 
subject is scanty and often unreliable. If the Institution 
were to appoint a committee to collect information for 
station engineers and managers on the subject of domestic 
electricity, such a committee would do work of extreme 
value. Every station engineer should support such a move- 
ment, and the experience acquired at different stations would 
thus form, as it were, a common fund. Such a committee 
might even go further, but we do not quite see that they 
could engage in such commercial pursuits as was suggested 
by some speakers during the discussion last week, though 
the efforts of the National Electric Light Association of the 
United States could probably be imitated with advantage. 

Be that as it may, the need is pressing, the time is oppor- 
tune, and we hope that the Council will see their way to 
step in and play the important part of co-ordinating 
individual effort. 


OBITUARY. 


ean m 


ANTONIO PACINOTTI. 


To those who were present at the Electrotechnical Congress 
in Turin, in September, 1911, the news of the death of Prof. 
Pacinotti will bring keen regret; since they will not soon 
forget the touching ceremony at which the simple-hearted 
veteran was presented with an illuminated address in honour 
of the Jubilee of his principal invention, the machine which 
bears his name. 

Born in 1841, at Pisa. where his father, Luigi Pacinotti, was 
Professor of Physics and Experimental Mechanics, he grew up 
in an atmosphere of scientific thought, and earlv showed а 
predilection for scientific pursuits though trained for the pro- 
fession of the law. His younger brother, Giacinto Pacinotti, 
who died in 1871, was Professor of Physics at Leghorn. When 
18 years of ave Antonio served in the Garibaldian wars in the 
second company of the Tuscan division of engineers. Already 
he had begun to attempt the construction of improved kinds 
of magneto-electric machines; and in a moment of leisure 
during the campaign he wrote to his friend Goito about the 
suggestion which had occurred to him of augmenting the action 
of the magnet in the apparatus by providing iron teeth to the 
armature which was to revolve between its poles. The cam- 
paign being over, he returned to his studies at Pisa, and in 1861 
he completed the first model of his `“ electromagnetic machine," 
the characteristic of which was the use of a revolving armature 
consisting of a toothed ring of iron, between which were wound 
the coils, the latter being united in a closed circuit and pro- 
vided at regular intervals with symmetrical connections to a 
primitive commutator on the same shaft. The field magnet 
consisted of a two-limbed electromagnet, separately excited, 
and provided with enlarged pole pieces embracing a consider- 
able part of the periphery of the ring. Here. nine years before 
Gramme, he had adopted all the characteristic features which 
later gave to that machine its commercial success, save in the 
particular detail that Gramme used а smooth core for his ring. 
But the machine of Pacinotti was only a small model, with 
hand-gear to drive 16; and for yearsit was regarded merely as a 
scientific curiosity. А description of it was published in 1864 
in the `` Nuovo Cimento, copies of which were sent to leading 
scientific men all over Europe. Pacinotti himself described 
the ring-armature as a “ transversal electromagnet,” and his 
memoir shows with what extreme clearness he had already 
grasped the principles which he thus sought to apply. He 
described how, if furnished with currents from a battery, it 
would work as а motor; and how if excited and driven by 
mechanical means it would act as a generator. This principal 
of reversibility of function was stated by him with the utmost 
clearness in his memoir of 1864. From May, 1862, to December, 
1864, Pacinotti was in Florence, acting as assistant to the 
astronomer Donati. From 1864 to 1873 he taught physics in 
the Royal Institute of Bologna. While there he published 
several other memoirs on his machines. How far in advance 
of his time he was may be judged by the circumstance that in 
one of these, in 1870, he wrote as follows : © The desire to find 
some arrangement by which magneto-electric machines might 
succeed in storing up by the reduction of metals the work of 
waterfalls which is running to waste in our mountains has led 
me to apply to a small degree the current of the machine to 
charge a secondary battery : but I cannot yet record any that 
has such success." 

The year 1873 brought a crisis, for at the Exhibition of 
Vienna he exhibited three models of his machines. Here his 
inventions came into comparison with the newly constructed 
commercial dynamos of Gramme, the fame of which was in 
everyone's mouth. At first the jury of the Exhibition pro- 
posed to award him simply а medal of * progress," for “ his 
ingenious motor with the electromagnetic ring." But at the 
instance of Lord Kelvin (then Sir William Thomson), who was 
a member of the jury, his wider claims were recognised, and his 


priority of date established. 
In the same year he migrated to the University of Cagliari, 
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where he worked at contact-electricity and other studies. In 
1874 he described a larger machine having a drum winding 
verv similar to that of von Hefner Alteneck, invented about 
the same time, but Pacinotti's drum was constructed with а 
core built up of soft iron discs, having teeth, and lightly insu- 
lated from one another. In 1875 he invented another form, 
having а dise-armature—the first of this species—and in the 
Turin Exhibition of 1881 he showed one of this tvpe lighting a 
group of Edison lamps. Some little troubles arose in the years 
from 1872 {о 1880, from claims made by the owners of the 
Gramme patents, and the excited protests of Pacinotti's own 
supporters with which those claims were met. He had taken 
no patents, had sought no pecuniary advantage from what he 
deemed a scientific improvement, and modestly protested his 
own now universally recognised scientific priority. The award 
to him, during a visit to France, of the decoration of the Legion 
af Honour, was followed by that of the Order of the Crown of 
Italy. No man wore his honours with greater simplicity than 
Pacinotti, who remained quietly teaching at Cagliari. But in 
1882. on the death of his father, he was recalled to Pisa to fill 
the chair of Physical Technology and Agricultural Mechanics. 
In that university there was then no complete school of engi- 
neering, and the resources were very limited. So Pacinotti 
had to submit to teaching, as a part of the duties of his chair, 
the subjects of Architectural and Agrarian Hydraulics, as well 
as those of Physics and Mechanics, to students whose main 
object т coming to the university was the study of agriculture. 
He endeavoured conscientiously to fulfil these unusual require- 
ments, and five of his published monographs deal with the 
mechanical efficiency of ploughs in various kinds of soil and 
under the varving influence of climate and humidity. In 
connection with his earlier electromagnetic work it is of some 
interest to observe that т 1873 he had proposed an adaption 
of the rmg-magnet to the transmission to a distance of angular 
movement ; being in fact a kind of two-phase indicator for 
making a pointer move through any required angle by the 
currents sent into егеп points of a ring. He thus actually 
touched the question of the rotating magnetic field, which the 
genius of Ferrans was afterwards to pursue to such momentous 
Consequences. 

Pacinotti was ш 1902 elected an honorary member of the 
Institution of Electrical Engineers. He was also а member of 
the Accademia dei Lincei, and of that select kody " La Società 
dei XL.” He was awarded the Order of Merit of the House of 
Savoy > and in 1906 was made а member of the Upper House— 
that is to sav, a Senator of the Kingdom of Italy. These 
honours—and most of them fell on him late in life—might well 
atone for the earlier neglect of his discoveries... But none of 
them could spoil the simple quiet dignity of his character, or 
alter the serenity of his mien, As one of the Italian delegates 
at Pisa declared : They honoured the senator, they revered the 
professor, but they loved the man. Sp les 
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free, on reccipt of published price, adding 3d, for books published under 23, Add 
10 per cent. for ab:oad or for toreign books ) 
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Electric Wiring Diagrams. By W. PERREN Млусоск. 
Whittaker & Со.) Pp. 145. 2s. 64. net. 


Small Switches, &c., and Their Circuits. By W. PrnnEs Mavy- 
cock. (London: А. Rentell & Co. ог А. P. Lundberg & Sons.) 


Pp.288. 23. Gd. net. 
Mill and Factory Wiring. By К. Geo. Devey. 
stible & Co.) Pp. 197. 23. net. 


Electrical Mining Iastallations. Ву P. W. FnziubrMacukn, 
(London: Constible & Со.) Pp. 179. 2s. пч. 


Tie Principles and Practice of Electric Wiring. By A. Вевзил, 
(London: Longmans, Green & Сэ.) Pp. 215. Зх. net. 


Quite a number of books on the subject of wiring have come 
cff the press recently, and seeing that these are of veneral 
interest to electrical contractors, wiremen, &c., they may he 
reviewed together, in the order in which they are set out 
above. 
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Mr. Peiren Maycock’s book is supplementary to his larger 
work on " Eleetiic Wiring and Fittings" It is a collection 
of the diagrams given in this fuller volume, and deals with 
distribution. boards, accumulator and transformer switches, 
lamp circuits, including the special wiring for two-way and 
other classes of control of a similar nature; also aic lamp, 
sign, heater and motor circuits and the connections for bells, 
alarms, telephones and clocks. 16 should prove a convenient 
and useful work of reference. 

Mr. Perren Mavcock is also. responsible for the second kook 
on the list, this being virtually an elaborated edition of Messis. 
А. P. Lundberg's catalogue. It is, however, of particular 
interest. because of the treatment of the special switching 
circuits for the introduction of which Messrs. Lundberg have 
been responsible. И is difficult to offer criticism of a hook of 
this nature, seeing that it contains so much matter descriptive 
of manufactured articles. The author must, however, be 
complimented on the pains he has taken in the arrangement of 
the matter, and the classification of the various diagrams. 
Similarly, we think that Messrs. Lundberg deserve the thanks 
of the electrical trade for providing it with an excellent and 
complete work on the practical application of their unique 
manufactures. Quite incidentally we may remark that it 
would be interesting to know why Mr. Perren Maycock gives 
his address at the end of the preface in both these books as the 
Institution of Electrical Engineers. Our first impression 
was that he had joined the staff of the Institution, but this 
does not appear to be the case. To other readers it may give 
the impression that Mr. Maveock’s books are issued with the 
beatitude of the Institution, and this seems scarcely desirable, 
however good a book may be. 

The little book on МШ and Factory Wiring " forms one 
of the electrical installation manuals which Messrs. Constable 
have recently arranged. Mr. Devey has covered the ground of 
mill and factory wiring very thoroughly. The chapter on 
" Methods of Wiring " has been well and carefully. written, and 
the illustrations and diagrams are representative of modern 
industrial wiring practice. In the chapter on " Wiring and 
Connections ` are diagrams of direct-current апа alternating- 
current generators and motors, which should be of use to men in 
charge of private generating and motor plants ; otherwise they 
seem a little out of расе. The wiring calculations and tables 
bear evidence of careful preparation, and the final chapter, 
dealing with the " Lay-out of Wiring Networks in Factories, ' 
covers both lighting and power circuits. 

In the same series is Mr. Freudemachers “ Electrical 
Mining Installations," which is an attempt to provide in pocket- 
book form a quantity of useful data on the uses of electric power 
in mines for electrical men in the operating mining field. The 
general principles of three-phase working occupy the first 
chapter, and considerable space is given in chapters И. and HI. 
to the subject of generating plant and switchgear. The author 
has omitted to refer to the changes in switchgear design which 
have resulted in the introduction of the ironclad type of gear, 
both for generating station and motor circuit use. The chapter 
on " Transmission " gives useful figures regarding overhead 
transmission lines, and this is followed by a chapter on ^' Under- 
ground Cables and Fittings. The latter describes the 
principal tvpes of fittings and boxes used 1n the underground 
workings. There is а short chapter on " Electric Haulage, 
in which the principal systems employed are dealt with, and 
the subjects of Pumping, Coal-cutting and Drilling, Ventilating 
and Winding are each given separate chapters. The hook 
should form a useful guide to the colliery electrician. and in this 
sense can be recommended. It concludes with a number of 
special rules for the installation and use of electric power in 
mines, these being based on the Home Office Regulations. 

Mr. Виг» = book is intended to act as a manual for practical 
wiremen who attend evening classes in electric wiring. The 
preliminary chapters are taken up with an explanation of the 
`` Effects of the Electric Current," ‘ Conductors and Insu- 
lators," and the “ Electric Circuit," and these are followed by 
chapters which gradually introduce the practical side of electric 
wiring, and the many pieces of apparatus which are used on an 


an 
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electric circuit. A considerable amount of space is given to the 
subject of jointing, which at first glance would appear to dis- 
count the popularity of the looping-in system, but, after all, 
joints must be made and wiremen need to be instructed how to 
make them properly. The book should form a useful intro- 
duction to the subject of electric hight wiring. 


——— M 


ELECTROSTATIC EFFECTS IN RECEIVING TRANS- 
FORMERS FOR RADIO-TELEGRAPHY. 
BY PROF. G. W. О. HOWE, M.Sc. 


Summary.—It is pointed out that the sensitive ness of the usual recciv- 
ing arrangement with an oscillation transforme: depends upoa the inode 
of earthing the wransforines relacively to the асе. This is shown to be 
due to cloctrost vic, combined] with eleotromazacli^, Induction. df the 
transformer is carthe 1 so that electrostatic and elestromagnode induc- 
tions assist e1ch othes, the seasitiveacis 1; much inorcase d as compared 
with the azrangemcac адел the taductioas oppose cach ое. 


usually emp'oyed io treasfer the oscillation from the receiving 
serial to the second пу circulé with which the detecting device 
is connected. Опе cennot схрэгипепё long with such an 
arrangement without noticing certain peculiarities which seem 
to indicate that there is something more than simple electro- 
magnetic induction between the primary and secondary coils 
of the transformer. ТЬсзе peculiarities are due to electro- 
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statie induction, and the following experiments show the 
lnportanee of recognising this point. 

The aerial employed consisted of a single wire rising to a 
height of 260 fc. 

The signals picked up were those sent out by the Marconi 
stations at Clifden (Ireland) and Coltano (Italy), the wave- 
lengths being about 6,400 and 6,000 metres respectively. 

The two coils of the transformer were wourd in the same 
direction—viz., lefc-handedly. Their mutual inductance 
could be reduced by raising the primary above the secondary, 
their axes being in the same straight line. 

To make the experiments quite definite one point of ihe 
secondary circuit was always earihed. Now, there ere four 
ways of connecting and earthing the coils, as shown in Fig. 1, 
(a), (b), (c), (d), and if the induction between the coils were 
purely magnetic the received signals would be equally loud 
with either arrangement. It is found, however, that the first 
two arrangements give much louder signals than the last two, 
ard with very loose coupiing good readable signals with the 
connections as shown in Figs 1 (a) or 1 (b) are quite inaudible 
with either of the other arrangements. Hence, to obtain loud 
signals, we must earth either th» two ends of the coil which 
ате nearest together (Fig. la), or the ends which are remote 
(Fig. 15), and this is found to hold true, whether the primary 
coil be placed above or below or at one sid? of the secondary 
coil. 
These results can be explained at follows: Lot curve E 
(Fig. 2) represent the E.M.F. induced in the aerial by the 
electromagnetie wave, and let it be assumed that as it is a 
case of resonance, the current C, in the aerial will be in phase 
with E. The curve V will give the P.D. between the aerial 


and the earth, and this will have its maximum positive value 
at the end of the upward rush of current. The saine result 13 
arrived at by leaving the aerial out of consideration and 
merely looking upon the primary coil as ап inductance sub- 
jected to an alternating P.D. 

Now, the secondary coil is subjected to two separate E.M.F.s. 
one representcd by the curve E,, due to the electrostatic charge 
of the primary coil, and necessarily in phase with that charge* ; 
the other represented by the curve E,, due to electromagnetie 
induction, and lagging 90 deg. behind the current in the 
primary coil. It is seen that with the coils connected as in 
Fig. 1 (c) these two E.M.F.s are in direct opposition, which 
accounts for the poor signals received with this arrangement. 
If the earth connection be moved from the bottom to the top 
of the secondary coi! the direction of E;, wiil not be affected, 
but the current passing from the earth into the secondary coil 
due to a negative charge on the primary coil wil now pass 
down instead of up the coil, so that E, and E, are now in phase, 
and the signals wiil be louder. 

If this explanation is the correct one the whole phenomenon 
should be reversed by winding one coil right-handedly and the 
other left-handediy. The clectrostetic rush into the secon- 
dary—assuming that it is the secondary thet has been re- 
wound—will sti!! pass up or down the coil as before, but to do 
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so it will have to pass round the coil in {he opposite direction. 
The direction of the electromagnetic induction around the coil 
will not be affected by the re-winding. 

To test this a new primary coil was wound in the opposite 
direction. Loud signals were now obtained with the arrange- 
ments shown in Figs. 1 (cand (d), while Figs 1 (v) and (b) gave 
very soft signals. 


|—— t 


ON THE POWER FACTOR AND CONDUCTIVITY OF 
DIELECTRICS WHEN TESTED WITH ALTER- 
NATING ELECTRIC CURRENTS OF TELEPHONIC 
FREQUENCY AT VARIOUS TEMPERATURES. ; 


BY J. A. FLEMING, M.A., D.Sc, F.R.S., AND С. В. DYKE, B.S 


Summary.—In the first part of this Paper one of the authors disenssos 
the conductance of dielectrics to alternating currents, and suggests an 
arrangement of non-absorptive condensers and resistances which imitates 
the phenomena exhibited by condensers whose dielectrics possesses 
absorption and residual charge characteristics. He also discusses the 
application of the electron theory to dielectric conduction. In the 
s»cond part of the Paper a series of experiments are described for doter- 
mining the conductivity of various dielectrics, and the results are s: m- 
marised in tables. 


Part I.—THEORETICAL. 
BY J. А. FLEMING. 


Many very careful researches hove slresdy been mede upon tho 
energy losses in dielectrics when acted upon by clternsting electric 
force. In the present Peper we concern ourselves only with the 
power factor and conductance of dielectrics under alternating E.M.F. 


* The arrows and signs in Fig. 1 (c) refer to the moment XXin Fig. 2. 
f Abstract of a Paper read before the Institution of Electrical Engineers. 
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of low voltage, pure sine wave-form and of frequencies between 900 
and 5,000 p.p.s., аз this has a close connection with prectical tele- 
phony. The energy loss at high voltages and low frequency (700 to 
20.000 volts end 50 to 100 p.p.s.) hes been studied by В. Monasch, 
and quite recently by E. H. Rovner. It hss long been known that 
the conductivity of certsin dielectrics for alternsting currents of 
telephonic frequency is much grester than for direct or unidirec- 
tions! currents, 2nd the princips! object of our work wes to examine 
this elternsting conduct2nc2 (denoted by N) гла the espseity C, as 
well as the ratio N/C (denoted by s) for condensers end esbles mesd^ 
with verious dielectrics end tested ef different tempeorotures cad 
frequencies within the ronge of telephonic work. 

И ә condenser or суе of coposcity C hes a simple. hermonie 
alterms‘ing E. M.F. of meximum velue У end frequency n= р/2т 
spplied to it, it creates a disleetrie current СрУ. nesrly in. quad- 
reture with the impressed voltsgo, end atso there is, or may bo. г, 
power absorption proportional. 55 shown by è! experiments, to the 
squ»re of the impressed voltogo. Тиз indiestos thet there is s 
current, SV. in step with the volt22s. Hence. the power fzotor of 
the condenser is given by the expression s/y“ p? - s? ; but for sms 
power factors is sufficiently nosrly expressed Бу s/p or by S/Cp. 

It con easily be shown that for a loaded telephone езе Operated 
with elternsting currents of frequeney p/2” having conductor resis- 
tence В. conductor resctsnee Lp. dielectric leaksnee S and dielectric 
admittance Cp. if R/Lp end S/Cp ere small quentities, the ettenu>- 
tion constant a is approximately given by the expression, 


rtay , — 
а-— ( 9 )\ ( L, 
where r represents R/L. 


In the ezse of oscillations of a condenser hsving dislectrie con- 
ductence № connected in series with en inductive cireuit hsving 
resistence R, it co also be proved thet the frequency of the oscills- 
tions is given by the formula 


al do уге? 
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where C is the condenser capacity end L th? inductance of the circuit, 
and r and s denote the ratios R/L and S/C. Tne dsmping foctor 
даға 

for the circuit ise 2, and the decrement per period of the oscilla- 
tions is (r +s)/2n. These quentities r end s are of the dimensions of 
the reciproca] of s time, end s. moreover, is independent of the 
geometries! form of the condenser or eshle dielectric, and is à specific 
constant for the materies! such that S/C=470/k, where o denotes 
specific conductivity and k the dislectrie constant, provided that we 
тту assume the dielectrie conductivity obevs Ohm's lew. 

In the experiments! part of this Peper it will be shown thet when 
emploving alternsting currents the effective dielectric conductance S 
is г function of the frequency, end is much greater than the steady 
current conduetsnce messured in the ordinsry way. The reason 
for this must be that there are then edditions! sources of interns! 
dissipstion of energy in the dielectric. One conclusion which is 
evident, both from the experiments recorded in this Paper and from 
those of previous workers, is thet опу moisture present in the dielec- 
tric immensely incresses this eltermsting-current dielectric loss. But, 
apsrt from this, it sppeers thet the energy loss eon be divided into 
two ports, One part which results from г conductivity independent 
of the frequency which is possibly electrolytic in nsture, end another 
port which results from a conductivity very nearly proportione! to 
the frequency, at loast within the limits of voltage employed in the 
experiments here described, which possibly mèy be connected with a 
dielectric energy loss enslogous to thet which we ем the hysteretic 
loss in iron under alternating mognetisstion. It is this tote! alter- 
nxting-current conductivity end its retio to the соруйу which 
especially concerns us in the esse of esbles and condensers used т 
telephony. 

It is curious thet cable m»saufoeturers continue to psy such grest 
ettention to the so-eslled insulation resistance (Т. К.) mossured by 
applying à steady or direct-curent volt»g» to the схе and then 
atrting the Т.В. аз во miny mogohms por mile after one minute's 
eleetrifiestion. Except ss о rougn test of dielectric strength and 
means of revesling defects of т snufeeture the above measurement 
hes very little. if any. scientific value. 

In the ease of insulated cables to be used with alternating voltage, 
ond especially high-frequency voltage. such аз telephone cables, 
the quantities which have real significance are the alternating- 
current conductivity S for è stated temperature and frequency, the 
ratio К/С = 4, and the ratio S/Cp = s/p (which when small is nearly the 
pewer factor), and the quantity азизу called the admittance 

уза Сар? In all these expressions, when they occur in formule 
concerned with telephonic transmission and high-frequency currents, 
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the symbol S is not to be taken as equivalent to the reciprocal of the 
insulation resistance measured with direct currents, nor is C the 
steady or direct-current capacity, but they are quantities only to be 
obtained by specia! measurements. 

The two quentities with which we are concerned in this Peper— 
viz., the capacity end dielectric conductance of condensers or cables 
for simple harmonic currents—mey be numerically defined respec- 
tively as the number by which the mean square voltage or mean 
square terminal potential difference (P.D.) must be multiplied to 
give the maximum energy storege in each half period ; and es the 
number by which the same quantity must be multiplied to give the 
mean power absorption in the dielectric. 

Assuming we have г condenser constructed with such г dielectric 
гз gutta-percha, we find thet when а steady constent E.M.F. is 
oppiied to it there is at first а current into the condenser which rises 
very quickly to a maximum value and then dies grodus!ly awey or 
decreases to » constant minimum. In the same manner on dis- 
charge г lerge current comes out for è short time end then tails 
away горку, but a smell current continues to come out for a long 
time. This process is gonera!ly referred to as the absorption of the 
diclectric, although the term is very misleading. In è so-ecNed 
perfect or non-ebsorptive condenser the charge end dischsrge would 
be completed in an infinitely short time. It is sometimes steted 
that we een imitate the behaviour of any condenser as regards its 
mod? of chsrge and dischsrge due to absorption by substituting for 
it « perfect condenser having & certain resistence pl'oezd in series 
with it. This is mede the found stion of certain bridge methods for 
comparing capacities, The stetement is, however, true only within 
certain limitations. 

Experiment shows that the charge and discharge current of a con- 
donser formed with most solid dielectrics doces not obey 2 simple 
exponential lew. The messurement of the dielectric constant of 
dielectrics corresponding to verious times of charging, made, for 
mstance, by the method used by Prof. Thornton.* shows thet the 
charge token up by г condenser under constent Е.М.Е, first rises 
very suddenty, then incresses more slowly, almost in accordance 
with @ straight line law, and then finely approaches asymptotically 
è limiting value, Of these three str ges, the second stage, or slow 
incre2se according to a linear time function, is called the absorption. 
A curve of this kind can be imitated elmost exactly, as far as regards 
the first two stages, by superimposing » curve represented by an 
equation of the form y= Ү(1— Ах) on g streight line y=mr +C. 
Hence we may say thet the charge q ine condenser zt any time f, not 
very long after applying ə constant E.M. E., is given very nearly by an 
expression of the form 

q=Q,(l—e-41') + Q.(1 + Ау), 
or if А is s small quantity, by 


q7Qi01.— 674i) + QUI (7 v), 


where Q, +Q, is equ! to Q or to the full final eherge. 

An equation of this form con be made to fit, by è suitable selection 
of the constants, а curve such аз that just mentioned, which rises 
quickly to а certein ordinate and then slopes upward almost in à 
straight line, but finely tends to a limiting ordinste. If. then. we 
take two non-absorptive condensers, and plece in series with thom 
inductionless resistances, and connect the two in parallel, and if we 
adjust the eapacities end resistences so thet the product of capacity 
and resistance (C,R,) for one is much smaller then the product 
(C,R,) for the other, we sholl have an electrics] errengement which 
can be adjusted to imitate more closely the bohsviour of è single 
condenser having absorption. It is also interesting to notice that 
such @ system not only imitates the absorption, but imitates 250 
the so-called residual charge effect of a condonsor with a solid 
dielectric. 

Maxwell ha3 proved that а compound dielectric built up of layers 
or laminz of different non-absorptive dielectrics should exhibit both 
absorption and residua! charge effect, provided these l»minz ach 
have dielectric constant k and dielectric conductance o such thet the 
ratio с/ is different for each lamina, although every leming by itself 
does not exhibit either 2bsorption or residus! charge. A justifiez- 
tion for the hypothesis that the residu»! cherge effect depends upon 
a want of homogeneity in the structure of the diglectric in thet the 
value of 4 ra/k is different in different parts, is esserted to be found 
in the fact that most dielectrics exhibiting it are comp!ex substenees, 
such аз glass, indiarubher, gutta-perchs, &c. On the other hend, 
it has been found that ап exponentia! formula, such ss that given by 
Maxwell. does not agree with observation; and Prof. F. T. Trouton 
and Mr. Russ* have shown that the recovered cherge can be much 
more nearly represented bv в, logarithmic formule. 


EUER UNE IV AE IL А HMM CU D Ар QR ONE T 
** The Polarisation of Dielectrics in a Steady Field of Force," “© Pro- 

ceedings ” of the Physical Society, Vol. XX., p. 186, 1910. | 
+“ Proceedings ” of the Physical Society, Vol. XX., р. 551, 1907. 
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The well-known analogous stress-strain phenomena in viscous 
elastic solids, such as glass, are capable of being represented by 
similar formule, but beyond establishing the fect that there is an 
analogy between the two effects the mathematics! theories do not 
help us much to discriminate between different physies! hypotheses 
framed to enable us to visualise the moleculer processes at work. 

On the other hand. the double cond^nser-resistance svstem sug- 
gested above imitates et least qualitatively the residual charge effect, 
If, therefore. we teke two non-absorptive condensers-—sa v. air con- 
densers or oil condensers—-end join one of them in series with à very 
high resistance. and one in series with è very low resistance, end 
place the two series in pa relel, we cen produce & compound condenser 
which imitates most perfectly e!l the phenomena exhibited by a 
condenser mad? with such a dielectric as glass or celluloid possessing 
absorption and residue! charge. But. more. such an arrangement 
will possess the quality thet. whilst it hes no permanent conductivity 
for direct currents, it has vet a true conductivity and energy dis- 
sipating power for alternring currents. This quality is very marked 
in certain dielectrics. 2s. for instance. gutta-percha. 

The arrangement will have no conductivity for direct currents. but 
an alternating conductance represented by 

PN, 


Bane E NEM 

yt sry 

where S, and S, аге respectively the conductencos of the resistances 
В, and К... and s, and s, stand for the quantities I/C,R, end 1/C,R,. 

If the ratio sis verv smell for one condenser and lorge for the other, 
the alterneting-current resistence would be a function of the fre- 
queney of the form S=A+ B»? [It will be proved. however, in the 
second part of this Paper thet by fer the lergest number of cases the 
alternating-current conductance of s dielectric is a simple linear 
function of the frequency of the form S= A+ Ви. Hence, it is clear 
that we cannot explain alternating-current conductance merely by 
hvpotheceting in the dielectric a resistance of the nature of à metallic 
resistance, We must essume thet some form of energy dissipation 
exists in the dielectric which is proportional to the mean-square value 
of the impressed electric force and to the frequeney of the alterna- 
tions, whilst superimposed on this we have elso a conductaney of 
metallic or electrolvtie type. 

The view that we have two different kinds of conductivity simul- 
taneously present in a dielectric receives support from the recent 
interesting experiments of Joffé and of Hedgson.* Starting from the 
observation mede origine Пу by P. Curie. that the conductivity of solid 
and liquid insuletors is incree sed by exposing them to radium radia- 
tion, Jaffé found thet the current through a dielectric exposed to 
radio-active bodies mev be divided into two perts—one which obeys 
Ohm's law. end en ionisation or convection current waich does not 
obey it, at least when the electric force in the dielectric exceeds a 
certain limit. The current obeving Ohm's law is probably elec- 
trolvtie in nature. end, eccording to Jaffe, is chiefly due to im- 
purities. The ionisation current is à convection current due to the 
presence of mobile ions or electrons, es in the case of gaseous con- 
duction, and it hes а saturation value. И, in addition to this, there 
is any true direct-current conduction, there must be a small number 


of free electrons present. As regerds direct-eurrent. conduction, all 


goed dielectries have exceedingly high resistivity of the order of a 
hundred million megohms per centimetre cube. Ву most careful 
purification of the dielectric. that part of the conductivity which 
obeys Ох lew een be elmost removed. On the other hand, there 
remains a true alternating-current conductivity, which is nearly 
proportional to the frequency and increases very repidly with tem- 


perature in most cases. The interesting question then arises. What 
9 


is the explanation of this last conductivity ? 

Since the electron thory of electricity hes provided an hypothesis 
from which we cen logically deduce the chief facts of metallie and 
electrolytic conduction. it ix naturel to ask of it à similar service for 
dielectrie conduction. 

Metallie conduction is expleined on one theory by the assumption 
that in the interstices of the metallic atoms of à conductor there are 
free electrons in the act of passing from oneatom toanother. If an 
external electric force acts on these free electrons in one direction it 
In most dielectrics at ordinary tem- 


causes a unidirectional drift. 
Hence the 


peratures the direct-current conductivity is very «mall. 
free electrons must be very few in number. 

The characteristic quslitv of a dielectric is that we can produce т 
it an eleetrie displacement proportions! to the impressed force, 
which, however. is of a purely elastie type. and vanishes when the 


force is removed. This must be accounted for by the presence of 


displaceable ions which elastically resist displacement with a force 


proportional to the displacement. 


* * Annalen der Physik.” Vol. XXV.. р. 257, 1908; and “ Philoso- 


phical Magazine," Vol. XVIIL, p. 252, 1909. 
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Suppose, then, that an electron is held tethered to one spot by a 
force which is proportional to the displacement when the electron is 
disturbed. If an externe! elternating electric force acts on it, 
periodie displacements of the electron would be created, but in any 
time, long compared with that of the periodic time, no power on the 
whole would be expended, since the work done in creating a displace- 
ment is given back again when the displacement vanishes, provided 
these foreed oscilletions have 2 periodic time which is large compared 
with the neturel time pericd of oscillation of the electron. Suppose, 
however. that the constraint on the electron is of such a nature that 
when it is displaced bevond 2 certain point it falls over into a new 
position of equilibrium. The work expended in creating this dis- 
placement. would be dissip:ted as electric radiation in the rapid 
oscillations which the electron would execute about the new position 
of equilibrium. И the process of carrying the electron backwards 
and forwards between the stable positions is rep2ated п times per 
second, then the power expended would be proportiona! to the square 
of the impressed force, and to the frequency п of the forced oscilla- 
tions, or to BV». In this ease, then, the equivalent or alternating 
conductivity would be proportional to the frequency. 

We can then account for many of the observed facts connected 
with dielectrics on the following hypothesis: Let it be assumed that 
in è dielectric there are three cls ses of displaceable electrons or ions : 
(1) Electrons which under the action of a unidirectional or alternating 
impressed electric force are elastically displaced from а position of 
equilibrium, If the force is alternating. no power would on the 
average be expended in meinteining these forced oscillations. The 
flux of electrons thus taking place across any section of the dielectric 
constitutes the true cap2city current, end is proportional to the fre- 
quency and to the impressed force. If the periodie time of these 
forced oscillations is large compared with the time of free vibration of 


the electron when left to itself to execute free vibrations, then but 


little energy will be lost by radiation. (2) Other electrons or ions 


N 
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must be present which can be displaced from a position of equi- 
librium, but with ineree-ing displecement are brought into an un- 
stable position from which they fa'l] freely into a new position of 
equilibrium and dissipate the energy expended in disp'acing them in 
the form of electromagnetic waves due to the rapid free oscillations 
bout the new position of equilibrium. Tf this process is repeated 
first in one direction and then in another we have а Нах of electrons 
across апу section of the circuit. The alternating current so pro- 
duced is proportional to the frequency of movement from one stable 
position to the other. (3) There must be a relatively very smell 
number of free electrons which contribute to preduce the constant or 
direct-current conductivity. 

It follows from these assumptions thet a dieleetrie must possess 
dieleetrie constant & and true сораейу. and also an alternating- 
current conductivity, с. approximately of the type т=а+п. where 
a and b are constants at env given temperature and » is the fre- 
quency of the impressed force. Therefore S/Cp will not be constant. 
unless the quantity a in the above expression for the conductivity 
is very small. If it should happen thet the quantity a is small 
compared with ba, then the quantity S/Cp will be independent of 
frequency. 

To account. however, for absorption and the residual charge 
effect we have to assume thet there is some yielding of the point of 
support to which the elastically displaceeble electrons which produce 
cap2city ere tethered. This may best be seen һу the help of & 
mechanical analogue. 

Suppose we heve an endless tube filled with some liquid, sav oil 
(sec Fig. 1). At one point in the tube let there be a piston. M, which 
can be moved by an externe! applied pressure. This is equivalent 
to an E.M.F. Let the tube have a by-pass with stop-cock 5 in it 
shunted zround this piston. Let there be also à number of friction- 
less pistons, Р,. Р.. P,, &c.. in the tube, each of which is attached toa 
spiral spring, the other end of the spring being fastened to rings 


—— 
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C. Ca С. &c.. fitting into the tube, but which ring can in some cases 
зир with friction in the tube so as to displace the points of attach- 
ment of the frictionless piston. | 

Suppose, then, that we apply à constant pressure to the main 
piston, the by-pass stop-cock being closed. The liquid would be 
forced round the tube as far as the elastic constraint of the friction- 
less pistons will permit. This is equivalent to E. M.F. ecting on a 
condenser, end the pistons represent the elastically displaceable 
electrons. Suppose the epplied pressure removed, the pistons will 
spring back end reverse the flow of the liquid. This corresponds to 
the discharge current of the condenser. H, however. some of the 
points of attachment of the controlling springs slip gredually elong 
the tube, then the first sudden displacement of the other pistons or of 
the liquid will be followed by a still further slow displacement under 
the action of the constant impressed force. This corresponds to the 
absorption current of the condenser. Again, when we release the 
applied pressure, there will be a sudden springing back of the pistons 
and of the liquid, followed by a still further slow movement as the 
point of attachment of certain of the pistons gradually slips along 
the tube. This corresponds to the subsequent small outHow of 
current after the first discharge from any condenser having absorption. 

Also, the same mcdel will illustrate the residual charge effect. For 
if we suppose an impressed force applied to the main piston so as to 
create & displacement of the liquid in the tube, and if we assume that 
the stop-cock is shut. we have а state anzlogous to that of a condenser 
which has been charged and then insuleted. Imagine, then, that the 
points of attachment of certain of the pistons slip so that these pistons 
cease to be under elastic constraint. If. then, we open the stop-cock 
ond let the liquid flow, those pistons, the supports of which have not 
yielded, will force the liquid beck. but will put a reverse displacement 
on the pistons whose supports have slipped. Suppose, then, we shut 
the stop-cock and wait again, a second slipping of the same points of 
support will take place, апа. on opening the stop-cock a second time 
d still further flow back of the liquid will take place in the seme direc- 
tion as the first return. This is quite analogous to the residual charge 
effect in condensers. Hence we see that both absorption and residual 
charge effect may erise from the same eause— viz., some slipping of 
the point of attachment of the constraint of the elastically displace- 
able ions. 

In the dielectric. therefore. we may assume that the point to which 
the elastically displaceable electrons @re constrained is not a fixed 
point in space, but is some part of en atomic or molecular structure or 
ion which slowly vields under the epplied E.M.F., and that this 
vielding takes расе more in some parts than in others in the dielec- 
tric. We should expect to find it, therefore, exhibited in dielectrics of 
complex chemical composition. As а matter of fact, the dielectrics 
Jike glass, celluloid, indiarubber, gutta-percha, &с., which exhibit 
the phenomena of absorption and residual charge are composed of 
mixtures of various substenees. Before, however, we indulge in 
further speculation as to the mechanism of these dielectric effects 
it will be best to describe the experiments we have made and the 
results obtained. 

(To be concluded.) 


CORRESPONDENCE. 


BURIED ANTENN.E AND THE FUNCTIONS OF THE 
EARTH IN RADIOTELEGRAPHY. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: The suggestion that Mr. Tavlor makes at the end of 
his letter to you in your issue of the 22nd. that buried antenne 
might be used to explore the interior of the earth, has already 
been made by Herr Heinrich Lówy in а Paper read last year, 
entitled “Eine Elektrcdynamische Methode zur Erforschung 
des Erdinnerns.” Herr Lowy has also collected materials for 
testing the validity of the suggestion by making many careful 
determinations of the dielectric constants and conductivities 
of earth materials. It appears, however, that these conduc- 
tivities were measured with direct currents. Ina Paper which 
will be read on Thursday next at the Institution of Electrical 
Engineers by me and Mr. Dyke it will be;shown that the 
alternating current conductivity of dielectrics is in general 
very different from their direct current conductivity. 

Hence, in the absence of correct data аз to the true dielectric 
constant and conductivity for high, frequency currents of 


a) 


large masses of materials composing the earth’s crust, specu- 
lations whether electric waves can pass through the earth’s 
mass have a somewhat uncertain scientific basis. There is, 
however, another possible explanation of the results obtained 
by Dr. Е. Kiebitz which has not vet been mentioned. It is 
now generally recognised that we cannot treat the earth, or even 
the sea, in radiotelegraphy asa perfect conductor, and that the 
problem of electric wave propagation over it must be con- 
sidered as involving a boundary between two media of different 
dielectric constant and conductivity, although usually of equal 
permeability. When the conditions are formulated mathe- 
matically, starting from the Maxwellian equations, taking into 
account not onlv the actions in the two media but those at the 
bounding surface. some very interesting results arise. Dr. A. 
Sommerfeld has handled the problem in a Paper of great ability 
published in 1909. 7 Ueber die Ausbreitung der Wellen in der 
Drahtlosen Telegraphie." 1 „6: ooh 

"ommerfeld's most interesting result is that when a certain 
relation arises between the dielectric constants and conduc- 
tivities of the two media we have not only electromagnetic 
waves propagated through the media (Raumwellen) which may 
be called space waves, but we liave other waves propagated 
over the surface (Oberflàchenwellen). The space waves vary 
in amplitude inversely as the distance and their energy in- 
versely as the square of the distance. The surface waves vary 
in amplitude inversely as the square root of the distance and 
their energy inversely as the distance. Hence at large dis- 
tances the surtace waves predominate. Moreover, Sommer- 
feld has shown that increase in wave length is favourable to 
long-distance propagation. Also that the surface waves travel 
round the eartl''s curvature. whereas the space waves are only 
extended by diffraction to a small extent into the shadow. 

These electromagnetie surface waves have their analogue in 
the surface waves on an elastic solid. И is, of course, well 
known that a shock administered to an elastic solid creates in 
it two space waves respectivelv of dilatation and distortion. 
Lord Rayleigh showed in 1885 that another kind of wave 
travelling on the surface is generated. and these three waves 
have, I believe, their representatives in the " preliminary 
tremors " and `` main shock " in earthquakes. 

It appears, then, that we have to recognise similarly not only 
space waves, which may be called Hertzian waves, in radio- 
telegraphy, but the existence of surface waves as well, which 
diminish in amplitude and energy much less fast than the space 
waves. In these surface waves may lie the explanation of the 
effects observed by Dr. Kiebitz, and also the explanation of 
long-distance wireless telegraphy as well. It may be that the 
electromagnetic waves which have been detected by Mr.Marconi 
in South America at a distance of 6,000 miles from the Clifden 
Station are not space waves at all, but the `` Oberflachen- 
wellen " of Sommerfeld. If that is the case, wireless trans- 
mission from London direct to New Zealand may not be & 
scientific impossibility. 

These recent investigations show what a wide field still exists 
for research, both scientific and practical, in connection with 
radiotelegraphy. but how hazardous it is to speculate without 
the essential data.—I am, &с. J. A. FLEMING. 


University College, London, March 25. 


А.С. VECTOR DIAGRAMS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In your issue of March 15th Mr. С. C. Hawkins calls 
attention to the want of clearness as to the meaning of alternate- 
current vector diagrams, and states what, in his opinion, 1$ 
the true reason for the present confusion. 

That a difficulty does arise is often due to the want. of 
clearness of description in text-books and in engineering 
journals, but in my opinion this confusion is caused by the 
desire of writers to obtain a compact instead of a more or less 
straggling vector diagram. The writer knows the result he 
wishes to arrive at, and plots his vector diagram to suit his 
own ideas or to illustrate а particular point ; for example, he 


аз 
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gives the vector diagram shown in Fig. 4 instead of that shown 
in Fig. 2, p. 929. Both vector diagrams are perfectly correct, 
but each diagram illustrates a different method of looking at 


the problem which Mr. Hawkins has stated in his first example 
and represented diagrammatically in Fig. 1. 


In Fig. 2 the vectors К, and E, represent in magnitude and 
phase the induced E.M.F.s in the generator and motor respec- 
The resultant IZ. M.F. in the circuit. is the algebraic 
sum of all the E.M.F.s in the circuit, and is consequently 
represented by Е, the diagonal of the parallelogram, since Е, 


tively. 


and E, are both drawn from the same origin. 


In Fig. 4, if we assume arrows on E, and E, pointing ахау 
from the origin, we may say that E, represents, as before, the 
induced E.M.F. in the generator, but that E; and Е are now 
the two components of that E.M.F. (E,—E,-- E); and. 
referring back to the circuit shown in Fig. 1, this vector 
triangle tells us that the generator induced E.M.F. E, has опе 
component, К„, which neutralises (is equal and opposite to) 
the motor-induced E.M.F. and another component, E, which 
gives the current in the circuit. E —Iz, where I is the current 


and z 13 the impedance of the circuit. 


Fig. 4, therefore, represents a vector diagram for the circuit 
from what we mav call the generator's point of view, whilst 
Fig. 2 represents the vector diagram for the circuit as a whole. 
The vector № in Fig. 4 should not be called the resultant of 
E, and E,; to call it so is to introduce the want of clearness 
and the confusion to which the author refers. The student 
who adheres to the method of solution illustrated in Fig. 2 will 


not go far astrav. 
In the three-phase example, Figs. 5 and 6, we have simply 


a special case of the circuit shown т Fig. 1, and, since зут- 


metry 18 desired, the author should have referred on p. 930 to 

the various E.M.F.s as AB, BC and CA, and not as AB, BC 

and AC.—I am, &c., JOHN S. NICHOLSON, 
The University, Glasgow, March 22. 


PATENTS IN 1911. S 


We give below an abstract of the twenty-ninth report of the 
Comptroller-General of Patents, Designs and Trade Marks, 


Mr. W. Temple Franks :— 


Tread of Invention in 1911.—1Ёс interaal-combustion engine is greatly 
la evidence, particularly in convection with the revolving-eylinder type 
and the so-called ** valveless 7 engine. M сс for vehicles are а still 
mors prolific source of invention. Motor vehieks and motor cycles 
maintain their clim to attention, variable-speed gearing, clutches and 
engine-starting deviccs being especially noteworthy. — Aeronautics show 
а considerable diminution in comparison with the previous усаг, It is 
interesting to note that efforts are being made to utilise acroplancs as 
auxiliaries in naval warfare by contriving means for launching them from 
the decks of battleships. In view of the recent dispute in the taxi-cab 
industry, it is significant that many applications were received dealing 
with the registration of “extras.” In the textile industry the most 
noticeable fzaturs of interest is the remarkable batch of inventions 
des:ga^d to obviate © kissing the shutth.” — Efforts aro also still being 
directed towards abtting dust and improving ventilation in the carding- 
rooms of spinning тЫ. Chemical and fermentation processes for the 
extraction of fibre from Нах. ramie and other plants, both for spinning 
and piper-making аго also worthy of remark. In the chemical industry 
considerable activity has been shown in connection with the synthetic 
production of indiarubber and of ammonia, the catalytic reduction of 
tasaturated fats, oils and the like. and the production of vat dyes of the 
anthracene series. As а result of certain recent railway collisions that 
occurred. towards the end of 1910 and early in 1911 (such as those at 
Hawes Junction and Pontypridd), caused in each сазе by а train being 
signalled into a section of the line already occupied by a standing train 
or eagine, талу applications were received dealing with the prevention of 
such avcidents by automatic apparatus. Increasing attention is being 
given to th» utilisation of the characteristic properties of the gyroscope, 
more particularly in its application as a substitute for the magnetic com- 
piss, and in its use as an anti-skidding device for vehicles and as a 
stabilising means for flying machines. The subject of wearing apparel 
In genera] is responsible fora large number of inventions, the bulk of 
which naturally relite to women's attire; collar stiffeners, blouse and 
skirt fasteners and hatpin point protectora are particularly in evidence. 

The number of applications for patents was 29,353, as against 30,388 
in 1910 and 30,603 in 1999. There were 19,524 provisional and 18,662 
complete specifications, the numbers in the two previous years being 
20,763, 19,105 and 21,553 and 13,705 respectively. The patents scaled 


were 17.164. the numbers т 1910 and 1909 being 16.269 and 15,065 
There were 43.057 applications for designs, of which 
The numbers were 32.745 and 32.212 in 1910 
and 26.412 and 25.754 in 1909. There were 9,743 app'ications for trade 
marks, of which 4.868 were. registered. The numbers in 1910. were 
10.623 and 5.722 and т 1909 19.880 and 6.112. "The receipts from 
patents fees were £283,204, as compar-d with £276,904 in 1910, an in- 
crease of 56.300; from designs fees £7,450, as compared with £6410, an 
Increase of 41,040; and from trade marks fees £15.99), as compared 
with £18,202. a decrease of £2,302. The receipts from the sale of Patent 
Office. publications (which ате paid over to the Stationery Office) were 
£13.007, аз compared with £12,418. an increase of £649. The total 
receipts were £319,711, as compared with 4314.024, an increase of 
$5.087. The total expenditure on behalf of the office was £204,080, as 
compared with £214,955 in 1910, a decrease of 9.975. The surplus of 
receipts over expenditure was £114,731, as compared with £99,069, an 
The total number of persons employed in the office 
increased during the year from 670 to 679. The new buildings facing 
Furnival-street have now been completed. The north block was occu- 
ped by the staff in December, and the south block at the beginning of 
the present year. The whole cost of the site and new buildings is esti- 
mated at £182,500. The number of readers who mado use of the library 
was 155.091, аз compared with 153.707 in 1910. The number of volumes 
added to the library was 6.253. of which 1,278 were volumes of patent 
specifications or patent Journals; and 94 were trade catalogues. The 
remaining 4,916 volumes were scientific text- books or periodicals, 3.799 
being obtained by purchase and 1.117 by gift. The number of works in 
the library at the end of the year was 44.300, ard the approximate 
number of volumes (exclusive of uncatalogued duplicates) was 130,000. 
The new * relative " shelf classitication of the library has been extended, 
and the consolidation of the printed author catalogues of the library is in 
progress. It is hoped to complete one copy for public use by the end of 
1912. During the year 275,595 patent specifications, 11.609 abridgment 
volumes, 17.394 illustrated. official journals ard 21.263 trade mark 
journals were sold. аз comparcd with 271.914, 9.195. 18.262 and 17.693 
respectively т 1919. The deposit accounts increased from 369 to 408. 
Of the depositors, 35 live in London, 134 in other parts of the United 


Kingdom and 239 abroad. 


respectively. 
41.981 were registered. 


increase of £15,662. 


PATENTS. 

The sum received from renewal fees was £169,381, as compared. with 
£161,063 in 1910, an increase of £8,318; and that from sealing fees 
£16,734, as compared with £16,643, an increase of £91. The applications 
accompanied by provisional specitications fell from 20,768 in 1910 to 
19.524, a decrease of 1,244, or 6 pcr cent., while there accompanicd by 
complete specitications rose from 9.620 to 9,829, an increase of 209, or 
2-2 per cent.. and the highest number on record for any one year, Thus 
the total number of applications fell from 30.388 to 29.353, a decrease of 
1.035, ог 3-4 per cent. Tho complete specifications tiled on previous 
p-ovisionals fell from 9.485 to 8.833. a decrease cf 652, ог 6-9 per cent. 
The total number of complete specifications received was thus 18.662, 
as compared with 19,105 in 1910, а decrease of 443. ог 2-3 per cent. The 
total number of specifications (provisional and complete) received was 
38.186, as compared with 34.873, a decrease of 1,687. ог 4:2 per cent. 
‘Mere were 1,518 applications made by way of communications from 
abroad, of which 755 came from the United States of America, 467 from 
Germany, 43 from France, 28 from Canada and 27 from India. Of the 
complete specifications filed upon applications made in the year 1910, 
1.181 were г. ported as wholly anticipated, 10.352 ах pirtly anticipated 
and 5,506 as not anticipated. Of those anticipated, 10.363 were amended 
without a hearing taking place, and 740 after a hearing and decision. 1n 
321 cases a reference to а previous specification was inserted, The 
number of applications made for the restoration of patents which had 
lapsed in consequence of the non-payment of renewal fees was 41, of 
which 1 was subsequently withdrawn, 1 deemed to be abandoned and 11 
are still pending. There were 28 hearings in connection with these appli- 
cations, and in all these cases the patent was restored. Under the pro- 
Visions of sec, 26 of the Patents Act there were 8 applications, I of which 
was rejected as being out of time. In Iof the remaining cares the patent 
was revoked, т 2 the application was dismissed, 2 applications were with- 
drawn and 2 are outstanding. The number of applications made for the 
revocation of patents worked exclusively or mainly outside the United 
Kingdom was 5. In 2 of these cases the patent was revoked, in 1 the 
application was dismissed, in | the patent expired after the proceedings 
had begun, and the remaining case is still pending. Six petitions, all 
relating to extensiono patents of the year 1898. were lodged during 1911. 
Of these, 4 were abandoned and the 2 remaining cases are still 
undecided. There are now 3 patents in force which have been prolonged 
beyond the normal period of 14 yeara. "These include No. 11,575 of 
1897, granted to Lodge. which has been extended to 1918. 


DESIGNS. 

The number of designs applied for during the vear was 41.539, exclu- 
sive of 1,518 sets of designs, as compared with 30,872 single designs and 
1,873 sets in 1910. The number of designs refused. registration, on 
account of their similarity to designs already registered, was 574. During 
the year 2,264 applications for registration of designs (including the 
above-mentioned 574) were objected to by the Comptroller. The objec- 
tions, other than those on account of similarity to designs already 
registered, were chiefly on account of vant of subject matter or want of 
substantia] novelty. | 

TRADE MARKS. 
The number of applications made in 1911 for the registration of trade 


} marks (including 94 applications made to the Cutlery’ Company of 
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Sheffield) was 9,743, as compared with 10.623 in 1910. The receipts 
from various. sources on account. of trade marks have amounted to 
£15,090. 8s. 2d.. including the sum of 3,379, 2s. for renewal fees. By an 
arrangement sanctioned by the Treasury, the Cutler’ Company retain 
the whole of the fees received by them in any one year (ending June 30) 
up to £400, together with one-half of the fees above that amount. During 
the year 5,066 trade marks were advertised and 4,868 registercd. There 
were 3,471 hearings under sec. 53 of the Act. The notices of opposition to 
the registration of trade marks under sec. 14 of the Act numbered 156, 
and 42 cases were heard. There were 5 appeals to the Court and 28 to 
the Board of Trade from the decision of the Comptroller under sec. 12 
of the Act. There were 100 special applications made under sec. 9, 
sub-sec. 5. There were 16 applications for special trade marks under 
scc. 62. 


INTERNATIONAL UNION FOR THE PROTECTION OF INDUSTRIAL PROPERTY. 


During the year the fifth conference ой the International Union for the 
Protection of Industria! Property met at Washington. The mor? im- 
portant points discussed at the conference are summarised in the follow- 
ing extract from the official report :— 

"The principal object of the conference was the revision and consolida- 
tion of the Convention of 1883 and the additional Act of Brussels of 1900. 
А new article binding the contracting countries to give effective protec- 
tion against dishonest competition was obtained. Another important 
amendment was made in Article 4. The effect of this is to make it neces- 
sary for any patentee who applies for the right of priority under the 
Convention to state the date of his original demand and the country in 
Which it was made ; and the article further provides that these particu- 
lars shall be inserted in all official publications, and particularly upon the 
specifications and the patents granted. А furthor satisfactory modifica- 
tion was made in Article 6, the clause dealing with the obligation to 
register a trade mark ‘telle quelle or, in other words, in the form 
originally registered in the country of origin. To the full acceptance of 
this article Great Britain has hitherto felt it necessary to make a special 
reservation, but it has now been remodelled, and includes provisions 
clearly indicating the grounds upon which such marks may be refused. 
A further useful addition to the Convention was an article having 
reference to trade marks put forward by socteties or associations (col- 
lectivités), power being left to cach country to determine the conditions 
under which such marks should be accepted. With regard to colonies 
and possessions, a new article was inserted clearly defining the powers of 
each country to accede to or denounce the Convention on their behalf, 
and this may be done by means of a declaration referring to them indi- 
vidually or collectively. Two other important proposals may be noted 
here: (1) The proposal put forward by the International Bureau in 
regard to the working of patents in the countries of the union. This was 
opposed by Japan and the Netherlands as well as by Great Britain. 
Consequently it was not pressed. An alternative proposition was made 
by Germany to the effect that compulsory working should be suspend d 
in all countries of the Union, but that each country should have the right 
to impose upon patentees in proper cases the obligation of granting 
licences after the expiration of three years from the grant of the patent. 
This proposition was supported by the United States only. and conse- 
quently was not accepted. (2) As regards the proposal of Germany that 
the registration of a trade mark in the country of or gin is not a necessary 
condition precedent to its registration in other countries, we consider that 
the adoption of this proposal by the unionist countries would have con- 
stituted a very important advance, and we gave the proposal our warmest 
support. 1t was opposed energetically, however. by the French delega- 
tion, and although carried by a majority in committee, the opposition 
was sufficient to prevent its inclusion in the Convention ” 


ON THE MEASUREMENT OF SLIP OF ASYNCHRONOUS 
MOTORS.* 


BY W. ANGERMANN, 


A number of arrangements have been proposed for the measure- 
ment of slip of asynchronous motors. Oddly enough. the well-known 
fact that the filament of a lamp, supplied with alternate current, 
vibrates if placed in a constant magnetic field seems never to have 
been utilised in spite of its many advantages. А description is there- 
fore here given of an apparatus, depending on this principle, which has 
been made by the firm of Hermann Poge in Chemnitz, and tested 
for more than a year in the measurement of slip. | 

The apparatus consists of a steel tube. suitable for conteining the 
lamp; this tube holds the lamp within it. and has a considerable 
aperture, slotted through the middle of it. so as to have the double 
effect of constituting the tube into & magnet with well-defined poles, 
and also of allowing the lamp to be visible from both sides. The 
one end of this aperture is closed by a bronze cap. which also serves 
аз а carrier for the lamp. The other end is similarly closed. by & 
bronze cap, which includes within it a soft iron ring ; when this сар 
is screwed home the iron ring is brought into contact with the pole- 
tips formed by the tube. In this way the magnetic field and the 
vibration of the filament can be easily regulated. The arrangement 
їз such that the lamp is well protected by the steel tube and the cap, 


— e 


* Translated from the “ Elektrotechnische Zcitschrift, ” 


while it can be easily watched from either side, or from the opening 
at the one end of the tube. The lamp must be carefully chosen, 
for all lamps, even of the same make, do not respond with a clearly 
marked vibration. The frequency is en important factor, as 
affecting the vibration ; and the best results are obtained with lamps 
of low candle-power, formed of a single loop. 

When the elternating current is switched on to the lamp, 
the filament forms a bright vibration band that may have 
а breedth of from 5mm. to 8mm. A larger vibration then this 
with small lamps must be avoided by a suitable weakening of the 
ficld, since the filament may in extreme cases touch the bulb and 
bresk. Lamps with coloured bulbs are best, as the light then tends 
to dazzle the eye rather less. 

The method of using this system is as follows. The whole appa- 
ratus is mounted in a retort stend, end the lamp is then connected 
to the source of supply. The retort stand is placed in such a position 
that the le mp lies between the belting driven by the asynchronous 
motor, end immediately behind the driving pully, through the cir- 
cumference of which г hole has been drilled to enable the observer 
to view the Jamp. In order to determine the slip per 1,000, the 
observer counts the number of vibrations that are visible through 
th» hole in the rim of the pulley, until such time as the carbon fila- 
ment has in reality made 1,000 complete vibrations. With a fre. 
quency of 50, the counting lasts for 20 seconds. end with a frequency 
of 40. for 25 seconds. The observed number of vibrations is the 
slip per 1,000. With а lamp that vibrates well, and with a little 
practice, it is possible easily to observe a slip up to 8 per cent. ona 
frequency of 50. and up to 10 per cent. on a frequency of 40. This 
method is applicable for motors of any speed. With a frequency of 
30. and with motors running at not less than 1,000 revolutions per 
minute, one hole in the circumference of the pulley is sufficient ; 
with slower motors two or more holes may be needed, distributed in 
accordance with the position of the poles, For specds about 750 
revolutions per minute two holes at the extremities of a diameter 
are sufficient for all measurements of slip. 

The advantages of this system are stated as follows: The 
apparatus is substantial. the lamp alone being breakable, while it is 
easily installed. Мо auxiliary apparatus is needed even with low 
speed motors, as the pulley with one or more holes in it serves tho 
purpose of an interrupting device. Moreover #2 vibration of the 
filament is an easy matter for observation. end far easier than an 
indistinctly lighted star with many rays, which has been suggested 
in one form or another. and is very difficult to follow if the slip 
exceeds a certain amount. As а disadventege one might possibly 
mention that the steel tube may ‘gradually lose its magnetism ; 
but in that case it can be remaynetised. 

А correspondent, Herr W. Hihnle, pointed out that a frequency 
meter of the vibrating reed type could be used in place of the vibrat 
ing filament, and this would enable the slip and the frequency to be 
determined by one observer. The frequency meter would require 
ta be properly illuminated, and it would be necessary to beor in mind 
that with some types of meter, the reed vibrates once in each period, 
and in others it vibrates twice. 


PHYSICAL SOCIETY. 


At the Meeting held on March 8th at the Imperia! College of 
Science, Prof. A. SCHUSTER, F.R.S., president, in the chair, 


“А Method of making Capillary Filaments ”’ 


was exhibited by H. 8. SovTTAR, F. R.C.5. | 

The apparatus demonstrated was designed Бу the author in 1901 
for the making by mechanical means of tubes for the capillary electro- 
meter, and with these tubes an extensive series of experiments 
was carried out in Oxford by the late Sir John Burdon Sanderson. А 
somewhat similar apparatus has since been devised independently by 
Mr. Keith Lucas. Recently it hes appeared that it could with 
advantage be applied to the constructiun of fibre for the string 
galvanometer, and it is to this application that attention 18 Now 
directed. | 

The essential part of the apparatus is a small box of mica, between 
the upper and lower plates of which a fine platinum wire 13 strung 
backwards and forwards so as to form а small cage enclosing & cylin- 
drical space 1 ст. in diameter and 2:5 ст. deep. On passing & 


current through the wire it can be heated to redness E the a А 
into а small furnace. А small glass tube 13 hung 
converted into я dung in ti 


centre of the furnace and supports a small weight. | 
softens the weight falls and the glass is drawn out into a fine сары 
Heating is limited to а minute portion of the glass tube by POE : 
tube which extends down a short distance into the furnace and, su 
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rounding the glass, protects it from the heat. Only the portion of 
tube immediately below the shield is fused. 

The weight is a long light rod with a disc on its lower end which 
nearly fits a tube into which it falls. The tube is filled with a mixture 
of glycerine and water, with the result that the weight falls smoothly 
and evenly till it reaches a stop. 

It is easy with this epplience to draw down a tube of 1 mm. 
external diemetcr into & tube of eny length and of & diameter of 
0-001 mm., with & well less than 0-0001 mm. in thickness. As the 
thick ends remein attached to the filement it is eagy to manipulate. 

These filaments have the following edvantages. They are exceed- 
ingly light, 10 ст. of such a threed weighing roughly 0-1 milli- 
gramme. They are exceedingly strong. such a thread supporting г, 
weight of at leest 0-05 gramme, corresponding to a tensile strength 
of roughly 100 tons to the square inch. The tubular form exposes г, 
large area for silvering, and the resulting conductor hes a low 


resistance. 

Prof. C. H. L&ES asked if the filaments obtained were uniform in 
diameter. 

Dr. H. Bonss inquired how the filaments were silvered. 

Мг. В. S. WHirPLE stated that the Cambridge Scientific Instrument 
Co. had given up quartz fibres in favour of glass ones for use in string 
galvanometers. Glass fibres could bc silvered much more easily than 
quartz ones. Quartz fibres, if it was desired to silver them at all, should 
be silvered immediately after blowing. They found that solid fibres 
could be drawn better than capillaries. There was not so much variation 
in diameter. A fibre 24 cm. long could be obtained having the extreme 
diameters of 0-5 and 1-54. giving a length of 12 cm. in the centre, in which 
the diameter only varied from 0-9 to 1-14. In a quartz fibre 12 ft. long 
the diameter might vary from about 1д to 4и, giving an average taper of 
about 0-Зр per foot. 

Mr. A. CAMPBELL inquired whether it was possible to fill the capillaries 
with mercury. Such would form a wire for a string galvanometer with 
very little rigidity. Some years ago Mr. Sinker exhibited some very tine 
capillaries filled with mercury, and suggested a double capillary tube 
filled with mercury for the suspension of a moving coil galvanometer, 
thus doing away with the lower suspension altogether. 

Mr. W. DUDDELL said he was greatly interested in 1897 in string galvano- 
meters in connection with wireless telegraphy, and constructed one with а 
narrow strip of gold leaf. 'l'he gold leaf was embedded in paraffin wax 
and cut in a microtome. Such a filament about 0-254 thick by 2 or Зи 
wide made a string of extremely low rigidity. In this way it would be 
possible to get a short string galvanometer of a lower resistance and 
considerably greater volt sensitivity than the Einthoven galvanometer. 
Great progress had now been made in the manufacture of Wollaston wire 
which could also be used for such galvanometers. 

The AvTHoR, in reply, stated that the filaments were somewhat 
tapered. The upper end was the thinner. The extreme variation in 
diameter was 50 percent. The method of silvering was extremely simple. 
The filaments were suspended in the limbs of a U tube, which must be 
perfectly dry and clean, and th» silvering solution poured in. The lactose 
method was employed, th^ lactose solution being added to ammoniacal 
silver nitrate solution immediately before use. He had thought of filling 
the capillaries with mercury instead of silvering them. It was not the 
mass of the fibre that was troublesome. so much as the rigidity. Speaking 
from memory, he said it would take about 10 atmospheres to force mer- 
сигу into a capillary tube of 24 bore. 

А Paper by Mr. JaMEs WALKER оп " THE INTENSITY AT POINTS 
NEAR THE PRINCIPAL Focus OF AN OBJECT-GLASS WITH SYMMETRICAL 
ABERRATION” was taken әз read, and “THE EQUIPMENT OF THE 
SPECTROSCOPIC LABORATORY OF THE IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY’ was briefly described by Prof. A. FOWLER. 
After which the meeting edjourned to the loboratory, where most 


of the apparatus was shown in use. | 


Heating and Ventilating Problems оп Tramcars.—The 
“Electric Railway Journal " referred in a recent issue to the 
heating ordinance in force at Chicago. This requires that at all 
times when artificial heat is necessary cars shall be so heated 
that the temperature is not lower than 50°F. nor higher than 


75°F. It is stated to be practically impossible for the com- 


panies to comply with these requirements in conjunction with 
the ventilating ordinance, which latter stipulates that the 
amount of air entering the car for ventilating through the open- 
ings provided shall be at the rate of 350 cubic ft. per passenger 
per hour, based on the maximum carrying capacity of the car, 
and that the carbonic acid present shall also not exceed 
10 parts to each 10,000 parts of air. The penalty for each 
violation of these ordinances varies from £5 to £20. Our con- 
temporary remarks that as ventilation is the more important 
of the two requirements, why not fix this and require a certain 
number of square feet of radiating surface heated to a certain 
temperature depending on the size of the car, 


ELECTRICAL TRADES BENEVOLENT INSTITUTION. 


< 

The report of the committce for the year 1911, submitted at the annual - 
general meeting on Wednesday, stated that annual subscriptions had in- 
creased from £48. 16s, 64. to £81. 153., and that the year's total receipts of 
£1,107. 153. 10d. included donations £474. Өз. 6d., dividends and bank 
interest £71. 168. 7d., legacy from the late Mr. Gustav Byng £100, 
balance of amount from Olympia (1905) Exhibition £378. 12s. 8d. and 
profit on dinner £1. 28, Id. Grants made amounted to £34. 17s, 6d., and 
after meeting expenses there was a surplus of £884. 15s. Investments 
have been increased from £2,285. Өч. to £3,248. 7s. Grants were given to 
every eligible applica it, and employment was found for three. 

The committee г commend that in no circumstances should. pensions 
be given except when their payme it can b made out of revenue from 
invested funds, 

Mr. Justts Eck (deputy-chairman) presided, and in moving the 
adoption of the report said benefits under the Insurance Act, meagre as 
they were. would only in a few instances come to members of that insti- 
tution, as the incomes of a great many of them would probably be on the 
verge of £160 per annum, and the question of health would also push 
many of them outside the class entering benefit societies. Не called 
attention to the paramount necessity of building up the funds to a capital 
sum which would provide sufficient interest to тсе applications for 
pensions. 

After the adoption of the report. Mr. Eck moved the adoption of the 
accounts, and said criticism had been levelled at them by persons unac- 
quainted with the organisation of such institutions, because of the appa- 
ently large expenditure compared with the amounts given in temporary 
relicf, but a large amount of work had to be done to collect money for 
benevolent purposes. 

Mr. F. B. O. Hawes (secretary) referred to а few of the figures in the 
accounts, and said the value of the investments was £27,174, which was 
satisfactory in view of the fact that the first investment was made some 
three years аро. At the suggestion of Mr. Hirst he wrote to several mem- 
bers of the Committee and to members of large firms asking them to write 


to other firms for subscriptions and donations and the result was Ше. 


receipt of £11. 118. in subscriptions and £50. 8s. in donations. 

The accounts were then adopted. 

On the motion of the chairman. sccorded Бу Mr. N. D. White, the amen- 
ded rules submitted to the meeting were adoptcd, subject to confirmation 
at an extraordinary moeting on May Г. 

Sir Irving Courtenay and Messrs. H. H. Berry, H. Bevis, Guy Burney, 
Е. J. Clark, W. Davenport and S. D. Whit were re-elected members of 
the Committee of Management. Mr. B. Longbottom did not seek re- 
election. Mr. Koettgen (Siemens Bros, & Co.), Mr. Hunter (Edison & 


Swan Co.), Mr. Campbell Swinton, Mr. Walker (St. James’ & Pall Mall . 
Co.) and the Hon. Sir Charles Parsons, were elected as new members of , 


the Committce of Management, subject to their consenting to serve. 


Mr. Eck said a suggestion that the British Electrical and Allied Manu- 


facturera’ Association should hand over to the Benevolent Institution 
£500 out of the profits from the Olympia Electrical Exhibition, had been 
referred to a committee of the B.E.A.M.A., though some members of the 
council of the B.E.A.M.A. were in favour of the proposal. He (Mr. Eck) 
asked any gentleman who had influence with the B. E. A.M.A. to use it in the 
interests of the Benevolent Institution. He concluded by mentioning 
that the benevolent institution's annual dinner will tike place onA pril 24th. 

Mr. Bevis said the balance from the Exhibition ran into a few thousands, 
and it was reasonable for the institution to expect £500. It was under- 
stood, at the initiation of the Exhibition, that the institution should 
receive some of the profit. 

A vote of thinks to the chairman closed the proceedings. 


PARLIAMENTARY INTELLIGENCE. 


ones 
BRIGHTON RAIL-LESS TRACTION BILLS. 


On Friday last the House of Lords Committee gave decisions upon tho 
three bills for rail-less trolley schemes for the Brighton district. The 


Committee found that the preamble of the Tramway Company's bill was _ 
not proved. With regard to the other two bills, the Committee thought. 
that it was a matter of regret that the two Corporations had found them. . 


selves unable to promote a joint scheme. The Committee approved the 
principle of the system of a continuous rail-less traction under one manage- 


ment between Brighton and the western boundary of Hove. They were _ 
of the opinion that the preamble of the Brighton bill was proved as far- 


as their own borough boundary was concerned ; the preamble of the Hove 


bill was proved as far as the borough boundary of Hove was concerned. . 


The Committee hoped that it might be possible for the parties to arrive 
at some satisfactory arrangement. The Committee then adjourned 
to enable the parties to make the necessary arrangements. 

On Tuesday, Mr. J, С. Тльвот, K.C., for Brighton Corporation, said 
that all the controversial questions between th» two Corporations had 
been settled. Each Corporation was to be under an obligation to con- 
struct and equip, within two years, that part of the rail-less route within 
its own borough. Each Corporation would give the other power to con- 
struct the necessary junctions between the two systems, and there would 
also be provisions for the construction of through routes to be worked 
mutually, subject to arbitration by the Board of Trade. 

Hove Corporation agreed to the insertion of a clause 
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for the protection 


1024 


of the interests of the East and West Sussex County Councils ав the road 
authority, not only over the outside districts, but over part of the 
borough of Hove through which run the main roads, for the main- 
tenance of which the County Councils are. responsible. Hove Cor- 
poration also consented to a clause for the purchase of the Brighton & 
Hove Omnibus Co.'s Conway-street garage, &c. 


NORTH ORMESBY RAIL-LESS TRACTION BILL. 


On Tuesday the Select Committce of the House of Lords further con- 
sidered the North Ormesby, South Bank, Normanby and Grangetown 
Rail-less Traction Bill, the preamble of which was proved a fortnight ago. 
The question of certain clauses was considered, the principal point being 
as to the contribution by the promoters towards the maintenance of the 
roads. The North Riding County Council sought to insert a clause 
under which the company should pay 14. per car-mile towards the upkeep 
of the roads, and if tbe Council thought that Ld. was inadequate to recoup 
the extra expense in maintaining the roads, the company should pay 
such additional sum as might be agreed upon. 

After argument, the CHAIRMAN ва:а the Committee were unable to 
give the protection required by the clause. At the same time they left 
there was а certain amount of injustice, and they hoped that the whole 
question would be considered on its merits, and that there would Бе 
legislation on the subject before long. А clause was agreed to providing 
that the promoters should contribute towards certain road widenings 
on the Stockton and Redcar-road, and it was also agreed that Ormesby 
Council should have power to use the posts and poles in their district for 
street lighting purposes. 


WIRELESS TELEGRAPHY IN WEST INDIES. 


On Wednesday, Мг. L. V. Harcourt stated that in Jamaica the Le pel 
system of wireless telegraphy was in use, and in Trinidad, British Guiana, 
and Tobago the Lodge.Muirhead. In the cases of British Horduras, 
the Bahamas and Barbados neither the system which would be adopted 
nor the estimated cost could yet be stated with the exception that the 
cost of erection and equipment of à 3 kw. station in British Honduras 
had been roughly estimated at £2,000 to £2,500. The cost of maintain- 
ing the two wireless stations of the Trinidad-Tobago service was about 
£900 a vear. The cost of maintaining the stations of the Trinidad- 
British Guiana service and the Jamaica station could not be given, since 
these stations were in the hands of private companies. 


———— ——— 


Cab Rank Telephones.—In reply to а question in the House of 
Commons on Tuesday, the Postmaster-General (Mr. H. Samuel) said 


the Post Othice had already arranged for the installation of telephones 
for summoning cabs in 307 cab оћсеѕ and shelters in the metropolitan 
district, and he was willing to consider the practicability of extending 
the arrangement to other points. 


LEGAL INTELLIGENCE. 


кылын Á— 
National Telephone Co. v. Postmaster-General. 


On Monday Sir ALFRED CRIPPS, K.C., applied to the Railway and Canal 
Commission on behalf of the National "Telephone Co. to fix a date on 
which the hearing should begin. He said the case was а very heavy one 
involving many millions. The question was one of prices, and his clients 
had prepared particulars of their claim to give tho other side as much 
information as they fairly could : and both sides were anxious to have the 
hearing come on as soon аз роза БС. He suggested that the Court should 
fix the first practicable day of the Whitsun sittings. and hoped that if that 
were agrecd to the hearing might be over by ths Long Vacation. The 
applicants did not consider that their case, as distinet from that of the 
Crown, could be disposed of in less than three to four weeks. 

The ATTORNEY-GENERAL (Sir Rufus Isaacs), on behalf of the Post- 
master-General, said they had not yet got figures which they wanted from 
applicants. Correspondence had taken place between the solicitors with 
а view to simplifying the issues, but the case was a stupendous under- 
taking and he could not say much as to its duration. 

Sir ALFRED Cripps said the main part of the arbitration would relate to 
plant, and that would come to £15,000,000 or £16,000,000, but ther» were 
incidental matters also which were of importance. Не suggested that the 
Court might now say it would sit on June 10. | 

Mr. Justice LawnENCE said he had arranged to go on Circuit carly in 
June. so he would have to consult the Lord Chief Justic? before he could 
grant June 10 for certain; but they might take it that the Court would 
b^gin the hearing on that day subject to other arrangements making it 
im practicabl-. 


Hancock v. Manchester Corporation. 


At the Manchester County Court recently plaintiff (Mrs. L. Hancock) 
sued Manchester Corporation for damages for personal injuries. Plaintiff 
was boarding a tramcar in Cheetham Hill when the car suddenly started 
and threw her down on the platform, severely straining the muscles of her 
neck and causing concussion of the spine. At the time the conductor 
rang the bell plaintiff had only one foot on the lower step of the car and 
one on the platform, When asked whether she was hurt she said she did 
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not think she was, but on arriving in town she had to return home imme. 
d'ately and seek medical assistance. 

The Conductor of the car asserted that plaintiff was safely on the plat- 
form before he rang the bell to re-start the car. 

Dr. EAsTHAM contended that under such circumstances there was no 
negligence in ringing the bell. There was no burden to see that every 


passenger was safely seated before a car was re-started. Handles, bars - 
and straps were provided for the use of passengers, and if they fell in spite 


of these provisions it was one of the risks they had to undertake. 

Judge MELLOR, K.C., said that in hisopinion if a conductor re-started 
the car while a woman was on the platform he did it at the risk of the Cor- 
poration. After hearing medical evidence he awarded plaintiff £50 and 
costs. 


Workmen’s Fares. 


An interesting case regarding tramway fares came before the Justiciary 
Appeal Court, Edinburgh, recently. A teacher named John Nimmo, of 
Barrhead, appealed from a conviction of the Hamilton Justice of the 
Peace Court (at the instance of the Lanarkshire Tramways Co.) for having 
(on July 10. 1911) travelled on a tramcar from Wishaw Cross to Mother- 
well Cross without paying the proper fare. Appellant is employed in 
Barrhead, spends his wcek-ends at Wishaw, and every Monday morning 
catches the 6:50 a.m. train at Motherwell Station for Barrhead. In order 
to catch that train he journeys on Monday mornings by the workmen's 
tramcar from Wishaw to Motherwell. Under sec. 75 of the Hamilton, 
Motherwell and Wishaw Tramway Act, 1900, the tramway company 
run workmen's cars, the fare from Wishaw to Motherwell being ld. For 
two years appellant paid the penny fare, but on July 10 the ordinary fare 
of 2d. was demanded. The ordinary penny fare expired at Ladysmith- 
street, and appellant refused to pay another penny for the next penny 
stage—Ladysmith-street to Motherwell Cross. He gave his name and 
address to the conductor, and he was prosecuted. The Court below held 
that appellant was not one of the classes for whom workmen’s cars were 
run, that he was guilty as libelled ; but, on account of the long period 


during which he had been allowed to travel on workmen's cars at work- - 


men's rates, imposed no penalty, admonishing and dismissing him. It 
was now questioned whether the case was not one of civil right for a 
civil court ; and whether, in the absence of fraud, the conviction was good. 

The Court quashed the conviction, and in delivering judgment Lord 
SALVESEN said the element of fraud seemed to him to be totally absent. 
It was rot suggested that the appellant was intending to cheat the tram- 
way company of their rights. He was maintaining, as every citizen 
was entitled to do, a civil right on his part, and his lordship thought 
it was a somewhat harsh proceeding to have been called up before a 
court of criminal jurisdiction and to have been convicted in the same 
way as he would have been if he had been travelling with intent to 
defraud the company. И might be that the tramway company could 
have refused to have taken him as a passenger on а workmern's car, but 
having admitted him to a workmen's car, and having allowed him to 
travel for two years on similar cars, they needed to make out that they 
had a statutory warrant for discrimination in the matter of fares between 
persons who were within the enumerated classes and those who were not. 
Ав matter of construction, his lordship did not think sec. 75 was capable 
of being so construed. The provision was that the company were to run 
certain carriages not for artisans, mechanics and so on, but at such 
hours most convenient for artisans, dany labourers, clerks and shop 
assistants, and then it provided that all tolls and charges on such cars 
were not to exceed a halfpenny per mile. His lordship saw no warrant 
for the company discriminating between one passenger and another, 
more especially as the company maintained that the limitation of liability 
applied to all who might use these workmen's carz. 


—Ó -— 


BOOES RECEIVED. 


[Coptes of the undermentioned works oan be had from The Mlectrictan office, розі f ез 
(anless otherwise stated), on receipt of published price, adding Sd. for books publie lied 
under 3s., and 6 per cent. for books published net, Add 10 per cent. for abroad or fo 
foreign books.) 


“ The Measurement of High Temperatures.” By С. К. Burgess and 
Н. Le Chatelier. Third Edition. (London, 1912: Chapman & Hall) 
17s. net. 

“ The Electrical Properties of Flames and of Incandescent Solids. | 
By Harold A. Wilson, D.Sc., F.R.S. (London, 1912: University of 
London Press. Published by Hodder & Stoughton.) 6з. net. | 

“ The Chemistry of the Rubber Industry." Ву Harold E. Potts, M.Sc. 
(London, 1912: Constable & Co.) 5s. net. 

“ The Energy-Diagram for Gas.” By Е. W. Burstall, М.А. (London, 
1912: Constable & Co.) 5s. net. 

" Proceedings " of the American Institute of Electrical Engineers. 
Vol. XXXI. No. 3. March. 1912. $1.00. = 

" Proceedings of the Royal Society." — Series A, Vol. LXXXVI. 
No. A 587. 3s. | 

" Elementary Internal Combustion Engines." By J. W. Kershaw, 
M.Sc. (London, 1912: Longmans, Green & Co.) 2s. 64. net. 

" The Insurance Act and Yourself.’ Ву Horace B. Samuel, М.А. 
(London, 1912 : Thomas Murby & Со.) 64. net. 

“ Fortschritte der Elektrotechnik. 1911. Part И. Ву Dr. Kad 
Strecker. (Berlin, 1912: Julius Springer.) M. 10. 

“ L'Electricité Domestique.” By Georges Mis. With a preface by 
M. J. А, Montpellier. (Paris, 1912: H. Dunod & E. Pinat.) 2ír. 50. 
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COMMERCIAL AND INDUSTRIAL SECTION. 


— — "-—"-D Q0 Gime. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Aberdeen.— The annual inspection of the electricity works took 
place on the 19th inst., and after the inspection refreshments were 
served. 

The convener of the Electricity Committee (Mr. Gibb) gave some 
figures showing the progress of the undertaking. In November, 1901, 
electricity supply was first given from Ferryhill generating station, but it 

маз not till the 1904-5 financial year that all the supply was generated in 
those works, and the Cotton-strost works were shut down. In 1901 thc 
capital expenditur» was £112,000. and in 1911 it was £308,000. The 
repaid capital (including depreciation) was £17,400 in 1901 and in 1911 it 
was £148,000. The number of units generated in 1901 was 1,000,000 odd, 
and in 1911 approximately 6,000,000. The consumers connected in- 
creased from 778 to 2,503. In 1901 the horse- power of motors connected 
was 400, and in 1911 4,800. "The works costs amounted to 1-164. per 
unit in 1901, and in 1911 to 0-48d. ; the average price obtained per unit 
in 1901 was 3-74., and in 1911 1:814. During the 10 years they had paid 
in rates and taxes no less а sum than £38,000 odd. Ho referred to the 
effect on the department of metal filament lamps. They had generated 
from July to the end of February over 250,000 units more than tho corre- 
sponding pericd last year. They had coupled up 959 н.р. of motora, 
which was over double the horse-power coupled during the previous 12 
months. Heating and cooking connections had b'en increased 24 per 
cent., and they had coupled up 98 new consumers. They had just 
seen running the new turbine set which had been recently installed. 
That set would effect a great saving of coal. During the зы it 
had been found necessary, as a precaution. to так» a reduction in 
public lighting and tramway supply, but he thought they could safely 
assume that supply to consumers would be maintained in a satis- 
factory manner as long as the strike lasted. Tho 6,600-volt supply to the 
outlying districts was at present maintaincd by moans of two small 
motor-generators. Thedemand in those districts during the winter had 
been such that more plant must be installed to mest next winter’s load. 
They would be interested to know that the scones and cakes they had 
been partaking of were all * ’tricity ” cooked. 
After the Lord Provost and Baillie Kemp had spoken, 


Th» borough electrical engineer (Mr. J. Alex. Bell) said he thought that 
in that north-east corner of Scotland, possibly from their geographical 
position, they wer» inclined to miss secing what was going on in other 
parts of the country with regard to the supply of power т large quan- 
tities to factories. which were of vital interest in the trade of the city. 
The Town Council were doing all they could to induce new industries to 
come to the city. Most of the factories erected. nowadays were elec- 
trically-driven, because it was considered the best power that could be 
put in. It stood to reason that if they supplied cheap power they had a 

ig lever in their hands in getting new works. There were many instances 
of that being the means of getting factories movcd from one town to the 
other. Но would ask those members of the Council who sometimes 
raised questions about power, to start on the basis of what was being done 
in other towns, and that would be also applicable to Aberdeen. They had 
close on 6,000 н.р. on the mains, and 900 н.р. had been added during the 
past seven months. January and February had been record months, 
and it was particularly galling that during March the supply had to be 
curtailed owing to the strike. Public utility in the electricity supply did 
not fulfil all that was required in giving heating and lighting power from 
day to day. After that strike he thought the public would demand some 
form of insurance. He thought that when they saw that strike through 
the committee would not see the department in the position that they 
would have to shut down at all. 


- Battersea (London).— Mains are to be extended to give a supply 
of en^rgy on the Battersea Rise House Estate, and also to the premises 


of the Morgan Crucible Co. 


Bexley.—At tho la«t meeting of the Council it was reported by the 
Electric Lighting & Traction Committee that there would be a profit 
of £500 on the working of the electric lighting and tramway under- 
takings for the year ending 3lst inst., after charging all working 
expenses and loan charges, and without rate aid. | 
‚ The above estimate does not take into account any effect the coal 
strike may have on th» receipts of the undertakings during the current 
month. The Committee have. therefore, informed the Finance Com- 
mittee that the sum of £166 provided in their estimates for 1911-1912 in 
resp.ct of repayments of loans borrowed for the undertakings and interest 
thereon will not be required. - . ; 


Birmingham.— At the meeting of the Corporation on Tuesday, Mr. 
Ellaway introduced the report of the Electric Supply Committee, and 
moved a resolution recommending the revision of the charges for 
electricel energy. | 

Mr. Ellaway said that the last r»duction т the charges for electricity 
took place іп 1909, when the Committee conced: d t» their con:um: r3 
something like £11,000. They exp»cted thcn that, as the result of th вэ 
concessions, their revenue would have shown a certain десгєасе, but 
instead of that it jumped up by leaps and bounds, and at the end of three 
years they would shortly be reporting the largest surplus which the depart- 
ment had ever known. The Committee felt that the time had now come 
when a revision of the prices might again be considered, especially in 
view of the fact that they had now to consider tho added areas, and that 
in Áston they were limited to the prices for current which were in exis- 
tence there on January І, 1910. Наа there been no coal strik»—and it 
would not go on for ever—and these charges had béen in existence this 
year, they would have had a surplus of £20,000 to hand over to the rates. 

The committee was authorised to erect a new boiler-hous2 at Summer- 
lane and provide new boilera, &c., at an estimated cost of £28,900 in lieu 
of the extension previously authorised at £14,250. Tie application to the 
L.G. Board was amended accordingly, and the Finance Committee was 


instructed to borrow the amount required. 
The Finance Committze was also instructed to borrow £10,000 to 


enable the Electric Supply Committee to carry out a system of wiring 
houses upon hire- purchase terms. It was pointed out that Handsworth had 
initiated the scheme, and it had also b2en successfully adopted in several 
towns in the country. The work would be let out to contract rs, 

The report was adopted. 


Bridlington.—The Council have applied for sanction to a loan of 
£1,500 for condensing plant for tho electricity works. 


Cheltenham.—A Board of Trade inquiry was held on Tuesday 
and Wednesday into tho Council's application for a provisional 
electric lighting order extending the area of electricity supply. 


Chesterfleld.—An inquiry was held on Tuesday into the applica- 
tion of the Corporation for sanction to borrow £7,000 for extensions 
of the electricity supply undertaking. 

Th? Inspector raised objection that the electrical portion of the appli-. 
cation was not larger. Pointing out that the present capacity of the 
works was 1,000 kw., he remarked that they proposed to increase the 
output to only 1.880 kw. They should make provision for one set of 
generating plant breaking down, so that the safe working capacity would 
be only 1,000 kw. Аз the maximum demand last winter was 1,020 kw., 
the present proposal scarcely did mor» than bring up the safe working 
capacity of the station to last year's figures. He also suggested that 
chain grate stokers should be fitted to the boilers. Coal was not likely 
to be any cheaper in the future, and they should avail themselves of. 
every appliance for getting greater efficiency out of their boilers. 

The question of extending the works was, therefore, left in abeyance 
temporarily in order that it might be brought before the Electricity 
Committee. | | 

Goole.— The Rural Council have consented to the application of 
the Electrical Distribution of Yorkshire (Ltd.) for a provisional 
electric lighting order. 

Hackney (London).—4 site in Northwold.road is to be acquired 
at £500 for the erection of a sub-station. Application for loans 
of £5,000 for extensions of mains during 1912-13, and £1,500 for 
sundry services are to bo applied for. The Electricity Committee 
have increased the salaries of various members of the engineering 
staff of the electricity supply department. | 

Harlech.—An electric lighting scheme for Harlech and Llanbedr 
18 being promoted by а private syndicate. 

Hornsey.—An unopposed inquiry was held last week into the 
application of the Council for sanction to borrow £8.941 for the 
electricity undertaking. including £4,110 for engine and dynamo and 
steam pipes, £1,560 for condenser and water pipes, &c., £1,196 
switchboard, £950 cooling tower and pipes for same. 

Houses of Parliament.—Electricity is to be substituted for gas 


lighting in the House of Commons. 

Hitherto th^ region under the galleries has been illuminated by electric 
lamps, but the main illuminant has been gas. There jare various objec- 
tions to the use of gas, and as all difficulties in connection with electric 
lighting have been overcome, gas is to disappear, and electric lighting 
will be adopted throughout the House. The scheme, which only awaits 


the approval of the First Commissioner of Works, will be completed for 


4 the next session. У - : | 
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Inquest.—On Wednesday an inquest was held on Arthur Reginald 


Shapcott, 18, an employé of the Metropolitan Electric Tramways 
(Ltd.). 


Tuomas GEORGE STILFS, charge attendant at the Finchley sub-station 
of the company, said deceased was cleaning some apparatus on Sunday 
Jast when he received an electric shock. Shapcott was found in a sitting 
position. and they applied artificial respiration, but when medical assis- 
tance arrived he was dead. Beofre the accident he warncd deceased 
to be careful. He did that when he crossed from a safe to a dangerous 
place—too near a live feeder. 

Mr. G. S. Ram.: You think he know it was dangerous ? 

WiTNESsS : Yes. He had cleaned the same apparatus two or threc 
times before. He did similar work at the other end the day before, when 
the incoming feeder for Wood Green was dead. 

Mr. Ram: Is it not natural to suppose therefore that he thought the 
fecder was dead on Sunday night 7— Не would be aware it was alive, 
because no message had come through to the effect that it was dead. He 
had a message the night before that the fecder at Wood Green was dead. 

Mr. Hunt, engincer-in-charge of the sub-station, said deceased must 
have got а shock from electric current at 6,000 volts. 

The jury returned a verdict of Accidnetal death, and exoncrated Stiles 
from all blame. 


Leicester.—The charge for electric current to consumers who use 
more than 1,200 units per quarter has been reduced from 4d. to 334. 
per unit. 


Liverpool.—The accounts of the Corporation tramways depart ment 
for the year ended December last show total capital expenditure 
£1.995.604 (increase £9,163), of which £529.866 has been repaid or 
has accrued due, while £53.812 has been temporarily repaid, and 
£109,967 of the balance is accounted for by £108,287 due from bank 
and £1,680 due from sundry creditors. 

Revenue was £634,906 (against £614.814 in previous year), operating 
costs were £410,563 (against £405,562), gross profit was £224,343 
(£209,253); interest and sinking fund required £109,611 (£110,986), 
leaving net profit £114,732 (£98,266). Operating costs were 79474. 
(7-055d.) per car-mile and total charges (including interest and sinking 
fund) 10-0684. (10:132d.), while earnings per car-mile were 11-644. 
(11-42d.). There are 116 miles of track operated. 

The report of the manager (Mr. C. W. Mallins) states that £76,488 is 
being placed to reserve, renewal and depreciation account, and £38,244 
(£5,489 more than in previous year) is being contributed to relief of rates, 
the total amount contributed for that purpose since the Corporation 
came into possession of the undertaking being £305,970. Сат- miles run 
during 1911 were 12,399.469 (against 12,235,408) and passengers carried 
were 128,625,374 (125,507,283). 

London County Council.—On Tuesday sanction was given to the 
borrowing of £8,768 by Battersea Council for electricity supply. 


The County Council have also agreed to sanction a loan of £69,926 for 
extensions of the Poplar electricity undertaking. 


Luton.— Owing to the extra expenses of the Electricity Depart- 
ment, in consequence of the present industrial crisis and other 
matters, the Electricity and Tramways Committee are not at present 
in à position to consider the question of making a contribution"to 
the rates as in previous years. 


Manchester.—At the meeting of the Council on Wednesday in- 
creases of salary were granted to various officials, including the 
following :— 

Mr. W. E. Foden, accountant of the Electricity Committee, from £400 
to £425; Mr. Е. E. Hughes, secretary of the Electricity Department, 
£450 to £475; Mr. Е. Whysall, resident electrical engineer (at Bloom- 
street and Dickinson-street works), from £425 to £450: Mr. Jas. Wood, 
financial superintendent of the tramways, from £450 to £475; Mr. T. 
Oakes, chief traffic superintendent, from £425 to £450. 


Newport (Mon.)—The Council received 97 applications for the 
position of resident electrical engineer at £400 per annum, and the 
following seven candidates have been selected, from whom the ар- 
pointment will be made :— 

Messrs. А. Dimmack, chief electrical engineer, Swindon; А. Blake, 
Swansea: А. W. Clegg. deputy borough electrical engineer, Accrington ; 
Alfred T. Smith, borough electrical engineer, Leigh: Wm. H. Taylor, 
deputy electrical and tramways engineer, Walthamstow ; Charlas Geo, 
М. New, deputy engineer and manager, Cardiff; and А. М. Moore, chief 
assistant engineer, Belfast. 


Norwich.—4An unopposed inquiry was held on Tuesday into the 
application of the Corporation for sanction to borrow £25,000 for 
the electricity undertaking. 

The original application was for £19.000 for the electricity under- 
taking. but £3,000 was subsequently added for new office buildings and 
£3.000 for two new boilers. The town clerk (Mr. А. Н. Miller) appeared 
for the Corporation. and Mr. F. M. Long (city electrical engineer) and 
Мг. E. Wild (chairman of the Electricity Committee) gave evidence. 

It was stated that the work had already been put in hand, and that 
with respect to the office buildings the work was more than half done, it 
having been the intention of the Corporation to pay for same out of 
revenue. In addition the Corporation had taken in hand several other 
portions of the work, including new battery and booster (less allowance 
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for old battery), £4,650; new offices and furnishing, £3,600; two new 
boilers, £3,450 ; coal bunkers, conveyor, crane, &c., £4,950; conversion 


| of public lamps for electric lighting, £15,000 ; total, £31,650. Certain 


unforeseen circumstances and the prospect of having to pay considerably 
more for coalin future rendered it doubtful, however, if that amount could 
be found out of revenuc, and the Corporation thought it wiser to obtain 
part of the money by loan than to run the risk of not having sufficient 
working capital. The contract for the new office buildings had been kt 
for £2,960, but with additional work the cost of buildings (exclusive of 
furnishing) will be over the £3,000 asked for. The contract for the two 
new boilers had bcen let to Messrs. Babcock & Wilcox at £3,450. 

Mr. Lone stated that certain old machinery and boile1s were to be 
discarded and new plant put in their place. He could not say what sums 
vore allowed for the discarded machinery апа boilers when the under- 
taking was taken ovcr, becausc а lump sum was given for the whole thing. 
The capital expendcd on the undertaking at March. 1911, was £321,198 
and the outstanding debt £275,810. The net profit up to March, 1911, 
was £33,887, put to- depreciation account £21,250, contribution to rates 
£1.200, d>praciation written ой £6,605, purchase of property in Duke- 
street £360, public lighting scheme £1,032, balance in appropriation ac- 
count £8,440. With the exception of £1,200, the whole of the balance 
had bcen put into the business. 

The new cavaley barracks, which ато Сето erected at a cost of 
£15,000, will be lighted electrically. 

Р.О. Telegraphs.— The Postmaster-General has authorised the 
formation of a пом engineering district in the North-West of England 
which will comprise, in addition to the part of Northumberland 
lying west of Haydon Bridge, the counties of Cumberland, West- 
morland, Lancashire and the West Riding of Yorkshire. The head- 
quarters will be at Preston, and the district will b» under th^ control 
of Mr. T. E. P. Stretche as superintending engineer. 


Port Glasgow.—The Council are considering the scheme of the 
Greenock Electricity Committee for the supply of electricity for 
lighting and power in Port Glasgow. 

The Port Glasgow shipbuilders are desirous of having a supply for their 
works at the earliest. possible date, and they will guarantee Greenock 
Corporation £1,500 per annum for the supply. As the capital cost to 
Greenock is estimated at £25,000, they desir? Port Glasgow Council to 
give a guarantee that neither that Corporation nor a company will be 
allowed to supply electricity to Port Glasgow for 30 years. 

Portsmouth.—A Board of Trade inquiry was held last week into 
the application of the Corporation for sanction to borrow sums of 
£7,236 and £5,323 for tramwey extensions throug) Festing-road 
and from the Goldsmith-avenue terminus to Eastney respectively. 
There was some opposition to the former line. and a good deal of 
evidence was taken by the inspector. 


Provisional Order Revocation.—The Board of Trade have revoked 
the Golborn? Electric Lighting Order. 1906, as from March 18. 


Sevenoaks.—The Council have received an offer from Crompton 
& Co. for a transfer of their Provisional Electric Lighting Order 
(1911), and the Board of Trade are to be communicated with in 
regard to the transfer. 


Sheffield.—An inquiry was held yesterday into the application 
of the Corporation for sanction to a loan of £61.099 for extensions 
of the generating plant at Neepsend clectricity works. 

The town clerk (Mr. В. M. Prescott) said the loan was required for 
expenditure on the extension of the Nceprend electricity station. whilst 
а further sum of £119,700 was wanted for the undertaking during the 
next three years. 

Мг. S. Е. Fedden, manager of the electricity supply department, 
stated that they proposed to put in another 6,000 kw. turbo-alternator, 
three boilers and accessories, &c., at the station. The proposed extensions 
were necessitated by reason of the large increase in the demand for 
electricity supply for power and lighting. ard would be required to 
deal with the load anticipated by the autumn of 1913. The number of 
units sold per annum had increased from 5,188,945 in 1906 to 14,254,291 
in 1911. The loan of £119,700 was required. for further extensions 
during the next three years. It would be spent upon plant, mains, sub- 
station equipment, cooling towera, and transformera. 

The Inspector (Mr. H. Ross Hooper) said that the Board would pro- 
visionally approve of the application for £61,000, and would give an early 
reply in regard to the other loan, so that the work could be proceeded 
with at an early dite. In regard to the further electricity application, 
he asked that certain details might be forwarded to the Board. 


Thames Valley Railway Scheme.— At the meeting of the Thames 
Valley Council's Association last week it was decided to support the 
proposal of the Central London Railway Co. to extend its system into 
the Thames valley. A committee was appointed to wait on the direc- 
tors and co-operate with them in furthering the scheme. 


Tramway and Light Railway Rating.—West Ham Corporation have 
decided not to contribute to the expenses of the appeal to the House 
of Lords which Tottenham Urban Council propose to make against 
the recent judgment of the Court of Appeal in regard to the rating 


of the undertaking of the Metropolitan Electric tramways in the 
Tottenham distri^t. 


THE ELECTRICIAN, MARCH 29, 1912. 


Wireless Telegraph Notes.—The Marconi Wireless Telegraph Co. 


announces that the United States Courts have given a decision ia the 
company's favour in an action which corresponds more or less to the 
celebrated Four Sevens Patent action in the English courts reported 
The defendants in the action were 
the United Wireless Telegraph Co. and the Clyde Steamship Co., 
and both defendants admitted infringement and submitted a per- 
manent injunction in favour of the Marconi Company. The result 
is a very large accession of business to the Marconi Companies, but 
of more importance is the fact that the decision has, according to 
latest reports, led to a community of interests between all the parties 


in THE ELECTRICIAN last year. 


concerned in the form of an absorption of the United Wireless Co.'s 
business by the Marconi Company. 

We learn that the defendants in the action brought by the Marconi 
Wireless Telegraph Company in this country against the United 
Wireless Telegraph Co., will consent to judgment in favour of the 
plaintiffs and so bring themselves into line with the United States 
Companies’ understanding. 

‘““The Times " learns that the Poulsen Wireless Corpn. of San 
Francisco (owners of the Poulsen-Pedersen patents in the United 
States) are erecting, in addition to the 11 stations they now possess 
in operation at San Francisco, Los Angeles, El Paso, Fort Worth, 
Kansas City, Chicago, and elsewhere, 14 more stations, which will 
form a complete chain from the Pacific to the Atlantic seaboard. 
Communication has also been established experimentally, with the 
eid of a 12 kw. Poulsen generator, between San Francisco and 
Honolulu, à distance of about 2,360 miles. Successful trials with 
the Poulsen system have been made between Lyngby and 5 kw. 
transportable military stations near Vienna. and also between a 
25-30 kw. station at Vienna and Trent, across the Tyrolese Alps. 


A 100-metre tower for a wireless telegraph station at Iquitos, in 
the Amazon territory, is ready for service.and wireless communication 
will shortly be established between the Amazon region and Lima via 
the high-power installation recently erected on San Cristóbal near 


Lima. 


Dinners.—The fifth annua! dinner of the Birmingham branch of the 
Electrical Contractors! Association was held on Friday, Mr. W. A. 


Baxter presiding. 

In proposing the toast of * The Electrical Industry." Mr. N. B. Rosher 
said the progress made was illustrated by the fact that the manufacturing 
firms engaged in the electrical engineering industry in 1909 had a capital 
of £12,000,000, while in 1912 the capital was £42.000,000 ; and also by the 
fact that thehinits’sold’by Birmingham Corporation in 1906 were 5,000,000, 
and in 1911 32,000,000. Alluding to the coal strike, Mr. Rosher ex pressed 
the opinion that the only way of settling matters was by some form of co- 
partnership. И was grossly unfair that the electrical department had not 
had a ^ look in " in regard to street lighting. Birmingham. he supposed, 
was about the only town where electricity had not been given a show, and 
he would like to sec some experimental lighting by electricity. If a begin- 
ning was made he was sure it would also be the ending of gas. 

Mr. H. Foulds (secretary of the Birmingham Electricity Department). 
in replying to the toast, said the electricity department, in spite of the 
strike, were in a very fortunate position, for they had more coal now than 
at the beginning of the strike, and they could go on for at least two months. 


The staff of Croydon Corporation electricity department had 
their annual dinner at Croydon on the 16th inst. The borough 
electrical engineer (Mr. A. C. Cramb) presided, and amongst those 
present were the Mayor, the Chairman of the Electricity Committee 
(Ald. Miller), and other members of the Corporation. Мг. W. Burr 
(assistant engineer), Mr. T. B. Goodyer (manager of the tramways), 


&с. 


Social Events.—-The employés of Messrs. Elliott Bros., Century 
Works, Lewisham, S.E., held their annual social gathering on the 
23rd inst, 

The Blackheath Concert Hall, which is the largest hall available in the 
neighbourhood, was filled to its utmost capacity, over 600 being present, 
and a most enjoyable evening was spent. Аз on previous occasions, a 
number of local residents kindly contributed to the entertainment, which 
consisted of “ The Pom-Pom Pierrots ` for the first part, and the well. 
known farce in three acts, “ The Arabian Nights," for the second part. 
During the interval refreshments were served and throughout the even- 
ing the Works Orchestra performed selections of music. The arrange- 
ments were carried through without a hitch under the supervision of the 
Amusements Committee. | 


On Monday the Leith Corporation tramway employés held their 

annual concert in aid of their sick and benefit society at the Gatety 
Theatre, Leith. 
-© Coun. Hall. convener of the Tramway Committee, presided, and said tho 
past year had been a prosperous one for the tramways. The number of 
passengers carried had been almost 9,000,000, an increase of 800,000 over 
the previous усаг, and the receipts were £33,219 (increase £2,477). They 
hoped to end the year on May 15 with an increase of nearly £3,000. 


‘and Paris. 
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COLONIAL AND FOREIGN NOTES. 


Australasia.—The ‘‘ Australian Mining Standard " states that the 
award of the Victorian Wages Board, which came into force on 
March 11, fixes the following wages for a 48-hour week :— 

Electrical mechanics and linesmen 638., cable jointers 69s., electrical 
fitters (in workshops) 66s., repairers of external electric supply apparatus 
and mains 63s., men attending to consumers’ complaints 548, Leading 
hands in any of the above classes 18. per day extra. The wages of 
labourers are 54s. per week and of apprentices from 5s. in the first to 45s. 


in the fifth vear. 
Heathcote (Victoria) Shire Council intend to take immediate steps to 


secure a supply of electricity. 

Th» increases in wages recently awarded by the Tramways Wages 
Board, Sydney, amount to £70,000, and the Chief Commissioner of Кап. 
ways points out that as the net profits for the year to June last were only 
£47,000, the ensuing year (assuming the same reccipts) will show a deficit 
of £23,000. 

Electric lighting and ventilating are to be adopted in the Moree (N.S. W.) 
Council's hospital. 

A public meeting was held at Mosman (N.S.W.) recently to discuss tho 
subject of street lighting. The Mayor, who presided, said he favoured 
electricity, as being cheaper than gas. It had been suggested that a 
combined scheme should be adopted for the whole of the northern suburbs 
of Sydney. 

Mr. David Hay, M.LC.E., has heen engaged by the N.S.W. Govern- 
ment to prepare a report upon the best means of relieving the congestion 
of road traffic in Sydney. 

Footscray (Victoria) Council have decided to give a special bonus of 
£50 to the city engineer (Mr. Н. le Poer Trench) in recognition of the 
successful manner in which he had carried out the municipal electricity 
scheme, &c. 

Corowa (N.S.W.) Council have asked the Government for permission 
to borrow £4,000 towards the establishment of an clectric lighting plant 
and £2,500 for a water supply scheme. | 

Sydney (N.S.W.) Council recently decided to appoint three canvassera 
for the electricity supply department, each at a salary of £150 per annum. 

Mr. W. G. T. Goodman, electrical engineer appointed by the Govern- 
ment to report upon a scheme for constructing an electric railway from 
Hobart to Franklin (about 35 miles), has reported in favour of the con- 
struction of the line via Kingston, Sandfly and Huonville. The single- 
phase svstem with overhead wires, 18 proposed, and the cost is estimated 
at £227,000, exclusive of purchase of land and street. widenings. 

Melbourne City Council recently adopted the following charges for the 
supply of electrical energy in bulk to Footscray, Brunswick and Port 
Melbourne :—In the case of Footscray, £6. 103. per annum for each kilo- 
watt of maximum demand and 0-75d. per unit, the Council to supply up to 
а maximum demand of 150 kw., other conditions to be those already іп 
force; to Brunswick and Port Melbourne. the same charges, with mini- 
mum revenue in each case of £250 per annum; the Council to supply up to 
400 kw. and 60 kw. to Brunswick and Port Melbourne, respectively. 

The Launceston (Tasmania) municipal tramways carried. 1,030,561 
passengers in the first half-year’s working. The receipts were £7,659. 7s., 
and averaged £376 per month over the estimate. 

Brazil.—4A correspondent in Rio de Janeiro states that the Rio de 
Janeiro Tramway, Light and Power Co. have the monopoly of 
the supply of electric current for public and private lighting and 
traction, and also the supply of gas and the erection of telephone 
exchanges, &c. 

The Company transmit energy at 80,000 volts from their hydro- 
electric works and distribute it locally for power and lighting. Ut is 
stated that there is а great demand for all electrical goods that сап be 
used on a 50 ^v circuit. 

Our correspondent also states that “all about this part of Brazil 
there are waterfalls, mostly undeveloped at present. If anyone wants to 
make money out of the fazendeiros inside, as by supplying sugar ma- 
chinery, he had better see the money before the goods are shipped. . 
. ‚ There is a big field, and the Yankees and Belgians are doing most 
of the work; but the risks are very big." It is also stated that there 
are large deposits of iron and other minerals, but so far no attempt haa 
been made to exploit these. At Itabura there is a mountain of 70 per 
cent. hematite, which is to be worked as soon as the railway is open from 
Victoria. It is reported that the Durham Steel Works are interested in 
the scheme, and that Messrs. Dick, Kerr & Co. have а contract for 
electrifying the railway. 

Chili.— Don Patricio Patrito has Бэеп granted a concession for the 
erection and operation of an electricity generating station for supply- 
ing electric light to Yumbel. 

Congo.—Amongst extraordinary expenditure included in the 
Belgian Congo Budget for 1912 are amounts of £759,300 for public 
(including telegraph) works and £68,000 for the establishment of 
wireless telegraph stations, 

Cuba.—-The Manzanillo Water and Light Co. have been authorised 
to establish, with the consent of the municipal authorities of Man- 
zanillo, electricity supply works for the town. 

France.—The United States Consul at Lyons states that there is a 
project for utilising the water power of the Rhone by erecting a 
monster dam at Genissiat and to transmit electrical energy to Lyons 
In another plan two dams, at Bellegarde and Malpertuis 
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are proposed. It is thought probable that one of tho projects will 


be carried out shortly. 


Japan.—A German consular report states that there are good 
openings in Kobe and Osaka for electric ventilators. The annual 


requirements amount to about 5.000, and the price fluctuates between 


25 and 30 yen (say, 50%. to 605.) per ventilator, not including duty. 


The demand is at present supplied chiefly by the United States and 


Italy. 


Portugal.—The Government heve approved a contract between 
the municipal authorities of Poenoficl and Sr. L. №. В. Madureira de 
Carvelho, whereby the latter is authorised to erect electricity works 
for supplying electric current to Pen»ficl. 

South Africa.—Permission hes been granted to the Transvacl 
Gold Mining Estates and to Glynn's Lydenburg, to supply electric 
power to consumers in the Pilgrim's Rest mining district. 

Uruguay.—The * Review of the River Plate " says the Montevideo 
electric tramway cars ran 12.514.411. miles in 1911. (compared 
with 12.076.144 in 1010) and the passengers carried wer? 65.821.040 
(against 60.124.305 т 1910), 

The Urugnayan Government is pushing forward its project for the 
nationalisation of all the electric power stations. The directors of the 
Montevideo eleetrie power house have boen asked to prepare а report 
on existing stations, and also the towns which have not electric lighting. 
Tenders will be invited for the erection and equipment of new works. 


TRADE NOTES AND NOTICES. 


"THE ELECTRICIAN" ELECTRICAL TRADES 
DIRECTORY AND HANDBOOK.—The 1912 Edition 
of the Big Blue Book is now Ready. The published 
price is 15s. ; post free, United Kingdom, 153. 94. The 
volume brings a great mass of very valuable statistical 
and technical data quite up to date, and the Directorial 
Division has been thorougbly revised and amplified up 
to within a few days of publication. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume. The Directory 
Division is thoroughly accurate and reliab'e as it has 
been completely revised, The Big Blue Book contains 
far more names of live electrical firms and persons than 
any other Electrical Directory published, and this not- 
withstanding that all mere lists of members of Societies 
snd Institutions (so easily and cheaply available) are 
excluded, as unreliable and of little value for Manu- 
facturera' and Dealers' purposes, The full set of valuable 
Statistical and Engineering Tables, &c., carefully revised 
and extended, is included in the 19:2 Big Blue Book, 
making it the most complete work of the kind ever 
published. 


TENDERS INVITED 


The (COMMISSIONERS oF H.M. Works лхо Ривые BUILDINGS 
invite tenders for the supply of electrical conduit boxes. &c.. for two 
Forms of tender, conditions of contract. 
&c., may be obtained. from the Storekeeper. H.M. Office of Works 
Tenders must be 
delivered by И 2.m. of. Wednesday, April 17, to the Secretary, 


years from Mey 1. 1912. 
Stores, 12. Lambeth Paleco-road, London. М.К. 


Н.М. Office of Works. Storey’s-gate. London. S.W. 
advertisement. ` 


"The Electricity Supply Committee of DUBLIN Corporation ar? 
prepared to receive tenders for the supply of flame are lamps and 
Specifications with general conditions and form 
of tender from the city electrical engineer, Mr. Mark Каада, Tenders 
to the Chairman of the Electricity Supply Committee, 3. Cork-hill, 


suspension Leer. 


Dublin, by noon Monday, April 15. See also an advertisement. 


Ne» also an 


№ LONDON County Council require tenders by 11 a.m., April 16, 
for 12 months’ supply of rolled steel bar for magnetic brakes. Speci- 
fication from Chief Officer of Tramways, 62, Finsbury-pavement, Е.С. 


LoxpoN County Council etso roquire tenders by 11 e.m. April 16 for 
en electrical installation at Lyhsm-road school. Specifications, &c., 
from the Chief Engineer. Spring Gardens. S.W. 


The Metropolitan Asylums Board require tenders by 2.30 p.m.. 
April 10, for the installation of two elestrically controlled passenger 
lifts at Tooting Bee Asylum. Гохрох. S.W. Specifications, &c.. 
from the Board's office:, Victoris Enbinkment, London, E.C. 


Yonk Electricity Committee want tenders b; noon April 12 for 
two water-tube boilers. with supernesters, aitomatie stokers, econo- 
miser and pipework. Specification, &о., from the City Electrical 
Engineer. 


BETHNAL GREEN (London) Guardians require tenders, by first 
post April 2 for supply and laying of lead-cesed paper-insulated tele- 
phone cables at the Infirmary, Cambridge-road, N.E. Specification 
from the Chief Engineer. 


CAERPHILLY Council require tenders by noon April 2 for electric 
lighting at Energlyn Isolation Hospital. Specification, &с., from 
th?» Engineer and Surveyor, Council Offiess, Caerphilly. 

Limerick Electric Lighting Committee require tenders by 4 p.m. 
April 5 for supply of cables, сотропз, are end metallic filament lamps, 
meters, insulators. &e. Forms of tender, &c., from the Borough 
Electrical Engineer. | 


Partick Town Council invite tenders for the supply of various 
materials for the electricity department for the year ending May 15, 
1913, including engine room stores, tools and ironmongery, cables, 
esble jointing requirements, service cut-outs, meters, incandescent 
lamps, arc lamp carbons, lubricating oils end wood troughing. Speci- 
fications and form of tender from the engineer and manager, Mr. Wm. 
Sillery, А.М.Г.Е.Е., Mauldslie-street, Partick. "Tenders must reach 
the Town Clerk, Burgh-chambers, Partick, by noon of April 2. 


West HARTLEPOOL Corporation require tenders by mid-day, April 
2, for the supply and erection of a storage battery (309 kw. for 3 hours) 
and reversible booster with normal discharge current of 620 amperes 
for 6 hours ; also for rotary converting plent (three 500 kw. and ono 
400 kw.), with transformers, switchgear, &c., suitable for working on 
h.t. three-phase a.c. system. 6.000 volts at 40 суез. Specifications 
from Borough Electrical Engineer. 

WALLASEY Corporation want tenders by April 13 for 12 months’ 
supply of switches and cut-outs, meters, cable and junction boxes, 
span and guard wire, &c. Forms of tender, &c., from the Engineer, 
Electricity Works, Liscard. Cheshire. 


The Tramways and Electricity Committee of BELFAST Corporation 
invite tenders for the supply of two 750 kw. turbo-alternators. con- 
densing plant and e.h.t. switchgear. "Tenders to Town Clerk, by 
10 a.m. Monday, April 8. 

Tenders will be received at the office of the Receiver-General and 
Director of Contracts, VaLerta, Malta, up to 11 a.m. of Saturday, 
April 6, for the supply of arc lamp carbons. Specification, &c., from 
the office of the Receiver-General, or the Crown Agents for the 
Colonies, Whitehall-gardens, London, S.W. 


The Secretary of the Department of Home Affairs, MELBOURNE, 
Victoria, will receive tenders until noon April 24 for supply of power 
generating station plant for the Federal Capital site. Specifications, 
&c., from the Works Director, 151, Collins-street, Melbourne. 

Tenders are invited for the supply and delivery of the following 
material for the Australian Postmaster-Genera!'s Department: 
up to April 16, for magneto table telephones and common battery 
wall telephones and 509 three-position switching keys, for 
MELBOURNE. ‘Tender forms, &c., from the Commonwealth Offices, 
72, Victoria-street, London, S. W. 

Tenders are invited for the supply, delivery, and erection in Mel- 
bourne of one steam turb»-alternator with exciter and condensing 
plant for the City of MELBOURNE, Victoria. Tender forms from 
Messrs. Mellwraith, McEacharn & Co. Proprietary (Ltd), Billiter 
Square-buildings. London, E.C. ; and tenders, to the Chairman of the 


The COMMONWEALTH OF AUSTRALIA invite tenders for the supply of 
telephone instruments, switchboards, &c.. and telegraph instruments. 
Tender forms may be obtained and sealed patterns inspected at the 
Commonwealth office, 72, Victoria-street, London, S.W. See also 
ап advertisement. 

Nr. Pancras (London) Borough Council invite tenders for the 
supply of lead-covered armoured cable. Specification, &c., from 
the Electricity Department Offices, 57, Pratt-street, Camden Town, 
N.W. "Tenders to the town clerk, Mr. C. Н. F. Barrett, by noon 
of Monday, April 75. 


Electric Supply Committee, Town Hall, Melbourne, by 2 p.m. of 
April 23. 

Tenders are also invited for the supply of 10,000 metal filament 
incandescent lamps for the City of MELBOURNE, Australia. Specifica- 
tion, form of tender, &c., from the Agents for the City Council 
(Messrs. Mellwraith, McEacharn & Co. Ppty., Ltd.) Billiter-sq. 
Buildings, London, E.C., to whom tendera by noon, Tuesday, April 2. 

Tenders are required by 2 p.m. May 15 for the supply of on? 
electric motor car and two electric motor wagons for the City of 
MELBOURNE (Victoria). Forms of tender and specifications from the 
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agents for the City Council, Messrs. MeIlwraith, McEacharn & Co., 
Ppty. (Ltd.), Billiter-square Buildings. London, Е.С. | 

The Council of the Municipality of SALIisBuRY, Rhodesia, invite 
tenders for the supply of electrical plant for the municipal electricity 
undertaking. Specifications from the agents of the Council (Messrs. 
Davis & Soper, 54, St. Mary Axe, London, Е.С. Tenders to the 
Town Clerk. Salisbury, Rhodesia, by noon, April 15. 

JOHANNESBURG (Transvaal) Municipality want tenders by noon 
April 9 for erection of steel boiler and economiser house and coal 
convcying plant. 

SHANGHAI Municipal Council invite tenders for the supply and 
delivery, f.o.b., at British port of 945 house service meters for use on 
single-phase two-wire alternating-current circuits, NSpocification 
from the consulting engineers, Messrs. Preece, Cardew & Snell, 8, 
Queen Anne's Gate, London, S.W., to whom tenders by noon April 3. 
i' Tenders are invited by the Government of tha State of PERNAM- 
Buco (Brazil) for the clectrification and working of the existing 
tramways (with extensions) and for the electrification of the existing 
street railways (about seven miles), and of the Olinda railway (four 
miles) Tenders will be received at the Directoria Geral de Obras 
Publicas do Estado de Pernambuco, Pernambuco, up to 1 p.m. April 
18. 

"Tenders will b» received at the office of the Harbour Board, 
Piræus, Greece, up to Арт 13 (March 31, O.5.), for supply of three 
electric cranes of 10, 6 and 2 tons respectively. 

Extension of Time.—NEWw ZEALAND Public Works Department 
have extended to noon May 1 the time for tenders for the supply 
of plant in connection with the Lake Coleridge electric power scheme, 
including waterwheels, generators, switchboard and accessories, 
transformers and travelling crane. Tenders are also wanted by the 
Public Works Department for pipe lines, &c. Tenders to the 
Minister of Pubiic Works, Wellington, N.Z., by May 1. 

Tho New ZEALAND Publie Works Department 2150 r»quir^ tenders 
for the following pl:^t required ip connection with the Leko Col ridg? 
electric power scheme :— 

Sec. 8, lightning arresters: sec. 9, transmission line insulators: sec. 
И, bare conductors; sec. 12, Insulated cables; see. 13, insulators for 
distributing svstem; sec. 14, distributing line pole switches; sec. 15, 
testing transformers; sec. 16, supply meters; see. 21. batteries and 
accessor' es. Tenders to the Minister of Publie Works, Wellington, by 
noon July, 1. Local representation is necessary. | 
. Tne South African Public Works Department sro prepared to 
receive tenders for supply and erection of two electric passenger lifts 
at the new Law Courts, CaPETOWN. Specifications from the District 
Engineer, Public Works Dept.. Capetown, Bloemfontein and Pieter- 
maritzburg. If the material is sent from the United Kingdom it 
must b» sent by one of th» lines of steamers with which the South 
African Government have made arrangements. The Ито for 
receipt of tenders has be»n extended to May 15. Particulars from 
the High Commissioner, 32, Victoria-street, London, S.W. 


TENDERS RECEIVED AND ACCEPTED. 

Southwerk (London) Council hes e.ecepted the tender of the Elce- 
trical Engineering & Equipment Co., st £961. for the supply of 
060 vd. of 0-5 by 0-2 by 0-5 sq. in.. 440 yds. of 0-3 by 0-3 by 0-125 sq. 
in., end 880 vds. of 0-2 by 0:2 by 0-075 sq. in. copper cable. 

Leeds Tremways Committee have placed an order with the Corona 
Lemp Works (Ltd.) for the supply of 10,000 Coronas 1912 type 
annealed tungsten wire lamps. 

Croydon Guardians heve e 
for electrical fittings. 

Halifex Corporation have accepted the tender of the Rea3on Mfg. 
Co. for the supply of electrolytic meters for the ensuing yeer. 

Southend Corporation heve accepted the tender of the Brush 
Electrical Engineering Co. for supply cf three bogi^ eer: end trucks, 
(at £595 15s. each) and four cers with four-wheel trucks (at £535 
ev |), all fitted with Brush motor cquipments. 


Government Contracts.—Contracts were placed by th^ British 
Government Departments with the following firms during February : 

General Post Office. —British L. M. Ericsson Mfg. Co.. protective appa- 
ratus and telephones: London Electric Wire Со. & Smiths. flexible cords 
and bronze wire; Westera Electric Co., jacks, paper core and s. and c.c. 
cables and telephone equipment (Uxbridge); Johnson & Phillips, aerial 
cable; Siemens Bros. & Co., paper core cable; British Insulated & 
Helshy Cables, flexible cords, s. and c.c. cables and bronze wire; W. T. 
Henley's Telegraph Works Co.. submarine cable; General Electric Co., 
electric light fittings; Elliott Bros., Baudot apparatus; Phænix 


ecepted the tender of W. Huntsman 


Telephone and Electric Works, indicators; D. King & Sons, Stanton 


Ironworks Co. and Bailey, Pegg & Co.. c.i. pipes; Nettlefold & Sons, 


brass and iron screws; T. Bolton & Sons and Shropshire Iron Co., bronze 


wire; Peel Conner Telephone Works, telephone equipment (Sale). 


each, 200 ditto 3s. 6d. 


Admiralty.—Hy. Hughes & Son, Kelvin & J. White and Tyer & Co., 


semaphores. 


War Office.—Crompton & Co., auto-converters ; Siemens Bros. & Co., 


electric cables and wires; Automatic Telephone Mfg. Co., British L. M. 


Ericsson Mfg. Co., Spagnoletti, Ltd., and West London Scientitic Appa- 
ratus Co., telephones; W. G. Heath & Co., electric light installation 


in right wing of Duke of York's Headquarters, Chelsca. 


India Office. — British Aluminium Co., aluminium. 
Crown Agents for the Colonies.—McKenzie & Holland, signalling and 


interlocking materials. 
Commonwealth Contraets. — The Post master-Genera!'s Department. 


New South Wales, has placed the following contracts :— 
Western Electric Co., 2 miles cable £190 per mile, 3 miles ditto £366 per 


mile, } mile ditto £400 per mile, 3} miles ditto £810 per mile. two volt- 


am-meters £3. 18s. 94. each, 200 receiver cases 2s. each, 100 cords Is. 534. 


each, 500 fuses 9d. each, 30 microphones 68. each, 2,400 strips of pro- 


tectora £1. 78. 64. per strip, 150 sockets 13. 9d. each. 450 mica washers 3d. 


each, 75,000 insulators 4:854. each, 2,000 ditto 4.94. each, 150 asbestos 


blankets 163. 6d. each, 100 lamp caps 6d. each. 525 ditto 9d. each, 100 
microphone chambers 2s. each, 2.500 heat coils 34d. each. 3.000 ditto 


#1. 2s. 64. per 100. 6,000 ditto 17s. 64. рег 105, 6 induction coils 


103. 6d. each, 6 repeating coils 15s. each, also various quantities 


of cord, fuses, jacks, keys, pullevs, relays, &c.; 5.000 lamps 84. each, 
300 ditto 11d. each, 30 microphones 163. 7d. each, 50 ditto 6s. 64. 
each, 25 mouthpieces 2s. 6d. each, 3.000 number plates for jacks 


163. 8d. per 100. 9.000 ditto 4s. per 100, 6.500 ditto 9s. 9d. рег 100, 


3.000 plugs 2s. 4d. each, 100 ditto Is. 119. each, 3.000 ditto 2s. 64. each. 


100 ditto 3s. 6d. each, 300 ditto 2s. 9d. each, 40 polechangers £4. 108. each, 
65 resistances 3s. each, 1,000 shutters for indicators Is. each, 4,000 fibre 
sleeves 5d. each, 2.009 ditto 21d. cach, 200 sockets Is. 10d. each. 400 ditto 
Is. 6d. each, 400 lb. resin-cored solder 1s. 2d. per lb.. 25 switehboards 


£7. 10s. each. 18 ditto £9. 15s. each, 15 ditto £14. 15s. each, 100 telephone 


sets for attendants £1. 123. 6d. each, &c. 
Jas. Paton & Co., ] megger £30, 100 bells 7s. 4d. each. 200 ditto 8s. each, 


100 carbon blocks 7d. each, 10 terminal blocks 63. each. 4 Ib. granulated 


carbon £2 per lb., 175 stop clocks 16s. 6d. each, 135 induction coils За. 3d. 
each, 100 condensers 2s. each. 2.500 cords Is. each, 200 diaphragms 3d. 
each, 1.000 ditto 2d. each. 2.000 fuses ls. 8d. each, 200 4-magact gencra- 


tors 198. 6d. each. 200 handles for micro-tele phones 2s, 9d. each, 150 hooks 
104. each, 100 microphones 53. 3d. each. 25 ditto 15s, 6d. each, 25 pro- 
tector strips £1 per strip, 100 ditto £1. 12%. 60. per strip, 30 ditto £2. 2s, 
per str; p, 35 ditto £3. 8s. 6d. per strip, 15 ditto £6. 103. per strip, 60 ditto 
£12. 7s. 6d.pər strip, 200 receivers 43. 10d. each, 100. ditto 5s. 9d. 
each, 75 switches Өз. 64. each, 270 ditto 
15s. 9d. cach, 350 telephones £1. 93. Gd. each, 150 ditto £2. ]84. ба. 


each, 180 ditto £4. 5x. each, 2,500 ditto. £2. 193. 64. cach, 160 ditto 


£2. 12s. 6d. each, 50 ditto £3. 4s. each, 30 ditto £2. 13s. 6d. each, 150 trans- 
latora Өл. 4d. each, 400 ditto 9s. 6d. each, 2,000 heat coils 3d. each. 50 
lamps Is. За. each. 100 plugs Is. 6d. each, 6.000 plugs 1134. each, 200 
receivers 103. 6d. each, 60 switehboards £6 each, 20 ditto £8. 105, each, 
20 ditto £9. 3s. each, 10 ditto £12. 163. 3d. each. 20 ditto £25. 103. each, 
14 ditto £15 each, 14 ditto £18. 104. each, 30 ditto £2]. 2s. 6d. each, 10 
ditto £35. 8s. each, 3 ditto £57. 12s. each, 200 telephone sets for attendants 
£1. 103. each, 15 miles wire £2. 193. 64. per mile and 15 miles £4. 5s. 9d. 
per mile, &c. 

Lawrence & Hanson Electrical Со.. 5.000 coppers for gravity cells 64d. 
each, 40.000 leads for Meidinger battery 2]d. each, 1,800 brass suspenders 
for gravity cells Rd. cach, 11,000 zines Is. 5d. each, 42.000 ditto 9-394. 
each, 150 bells 2s. 114. each. 10 Ib. granulated carbon 12s. per }Ь., 100 
yards cord 6d. per yard, 3.000 cords 1s. 034. each, 300 ditto 2s. 934. each, 
3,000 ditto 42d. each, 5.000 ditto 434. each, 2,500 ditto 5'а. each. 1.000 
diaphragms 7d. each. 2,500 ditto 0-05d. cach, 500 ditto 0-954. each, 2.000 
mouthpieces 614. each, 4.000 metal rings 5d. each, 1,000 25 с.р. metallic 
filament lamps 2s. 5d. each, 500 32 c.p. ditto 2s. 54. each, 500 20 с.р. ditto 
Эз. 31d. each, 200 cords 2s. 21d. each, 4,800 ditto 1s. 32d. each, 1.500 ditto 
10334. each, 2,100 ditto Is. 11d. each, 750 terminals 54d. each, 41,000 cop- 
per bindera 3s. 2d. рег 100, 300 ditto 4s. 3d. рег 100, 11.000 ditto 4s. 64. 
per 100, 8,000 ditto 5s. 8d. per 100. 18.000 ditto 6s. 44. per 100, 1.700 
jointing sleeves 13s. 3d. per 100, 3,000 ditto 15s. 4d. per 100. 41.000 copper 
tapes 2s. 1014. рег 100, 309 ditto 48. За. per 100, 32 miles wire £5. 4s. 94. 
per mile. 

India Rubber, Gutta Percha & Telegraph Works Co.. 36,000 glass tub^s 
2s. bd. per 100. 12 detectors £2 each, 1 Sullivan galvanometer £20, 1 meg- 
ger £24. 15s., I shunt universal galvanometer £5. 2s. 6d., 1 portable testing 
set £15. 7s. 64.. 14 Varley galvanometers £2. 17s. 64. each, 3 automatic 
switches £5. 103. each, 1] Ib. carbon shot £20 per 1Ь., 500 carbons 11d. 
each, 50 diaphragms 4d. each, 600,000 steel staples 4s. 9d. per 1,700, 2.009 
ditto 144. each, 2,000 ditto 2d. each. | | 

British Insulated & Helsby Cables, 33 condenser: £3. 94. 54. each. 1.6003 
bottles ink 414. per bottle. 32 resistanc^ boxes £2. 103. 3d. each. 23 rheo- 
stats £3. 9з. Gd. cach, 21 soundera £2. Oa. 4d. each, 11,000 соррег tapos 
£2. Is. per 1.000. 8,000 ditto £2. 43. por 1.000. 18.000 ditto £2. №. per 
1.000. 36 miles wire £6. 15s. per mile. 

К. Johnson, Clapham & Morris, 7 tons g.i. wire, £15. 63. 6d. p^r ton, 
3 tons copper wire £69. 14s. per ton. 90 tons ditto £69. 14s. per ton, 28 tans 
ditto £69, 143. per ton, 55 tons ditto £69. 14s. per ton, 85 tons ditto £69. 148, 
per ton, 194 tons steel stranded wire £15. 16s. 6d. per ton. 

General Electric Co. (London), 350 telephones £1. I5s. each, 120 ditto 
£2. 14s. 9d. each. 

Siemens Bros. Dynamo Works, 14,000 battery connectors 10s. 6d. рег 
100, 1 condenser £19. 2s. 6d., 1 megohm resistance £12, 49 resistance boxes 
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£1. 118, each, 23 morse sounders £1, 7s. 6d. each, 8 tons paper for morse 
registers £31 per ton. 

W. С. Watson & Co., 14,000 glass cells 2.954. each, 650 battery boxes 
Is. 8d. each, 6.500 dry cells 2s. 1d. each, 300 earpieces 34d. each, 250 ditto 
od. each, 400 ditto 3d. each, 4.000 ditto 24d. each, 500 mouthpieces 4d. 
each. | 

J. Bartram & Sons, 8 tons sal-ammoniac crystals £34. За. 94. per ton, 
3.000 bridle rings £3. 18s. 8d. per 1,000, 3,000 ditto £5. 58. per 1,000, 2.000 
ditto £a. 18s. 64. per 1.000, 2.000 ditto £9. 12s. 94. per 1.000, 2,000 ditto 
£10. 6s. 64. per 1.000, 1.000 ditto £10. 198. per 1,000, 1,000 ditto 
Ы. 135. 94. per 1.000, 900 bottles soldering solution 584. per bottle, 
900 Ib. insulating tape Is. 0:4. per №. 

T. Zwicker & Co., 14 tons sulp. magnesia £4. 143. per ton, 7 tons hoop 
iron €12. 12s. per ton, 25.000 jointing sleeves 88. ИА. per 100, 12,000 ditto 
Өз. 114. per 100. 7,000 ditto 173. 6d. per 100, 10.000 ditto 233. Gd. per 100, 
9.000 ditto 6s. per 100, 2.000 ditto Өз. 3d. per 100. 

W. T. Henley's Telegraph Works Co., 10 miles wire £10 per mile, 2 miles 
£3 per mile, 106 miles £22 per mile, 120 miles £16. 7s. per mile. 

Noyes Bros., $00 brackets 18. 4d. each, 500 shackles Is. 9d. each, 1,000 
switches Is. each, 3,000 insulators 644. each, 137 tons wire £10. 15s. 9d. 
per ton, 300 tons wire £11. J5s. 94. per ton. 

British Ever-Ready Electrical Co., 4,500 dry cells 2s. 334. each. 

Federal Flint Glass Co.. 14.000 main battery balloons 5d. each. 2.000 
cells 2s, each. 14.000 cells 9d. each, 14.000 cups 4d. cach. 

W. С. Rowe, 1.000 16 с.р. carbon filament lamps 61d. each. 


BUSINESS NOTICES 


The Edinburgh brench of the business of Messrs. Anderson & 
Munro hes been taken over by Mr. Donald Smeaton Munro. who 
will carry on the business in his own name. 


The Western Electrie Co. announce that, in view of the increase 
in the cost of raw materials, the prices of batteries and perts, battery 
material, bells, indicators, galvanometers, and pushes (ell classes) 
have been advanced 10 per cent. 

The Langdon-Davies Motor Со. have now entered into occupation 
of their new premises, Eastdown Works, Dermody-road, Lewisham. 
S.E.. where all goods should be forwarded. 

The offices of the Viscose Development Co. have been removed to 
the Company's works at Pembroke-road, Bromley, Kent. 


Plant for Sale. —St. Pancras (London) Borough Council advertise 
for sale some electric lighting plant, including one Willans engine 
and two d.c. dvnamos. Applications tothe Electricity Committee, 
57, Pratt-street. Camden Town, N.W. 

The Electrical Power Storage Co.. Millwall Works, Poplar, London, 
Е.. advertise for sale suction gas plant in good condition, 


Business for Sale.— Messrs. Bourner, Bullock & Co.. 17, Albion- 
street. Hanley. Statis.. advertise for sale an electric light and power 
engineering business, with fixtures, &c. 

Telephone Undertaking for Sale.— The Gibraltar Telephone service, 
which has been established under a Colonial Government Concession, 
is advertised for sale, Further particulars from the proprietor, Mr. 
Jas, А. Dagnino. 6, Waterport-street, Gibraltar, or from Mr. А. C. 
Morasso, Bell Lane, Gibraltar. 


Patents Development.—The proprictors of patents Nos. 6832 and 
6.842/1909. for * Improvements in electric snap switches " and 
“ Improvements in variable speed and reversing mechanism," desire 
to make arrangements for exploiting same in this country. Com- 
munications to Messrs. Haseltine. Lake & Co.. patent agents and con- 
sulting engineers, 7 and 8, Southampton-bdgs., Chancery-lane, 
London, W.C. 

The owner of British patents relating to electrice water heaters, 
switches, electric heaters and electrically heated washing machines 
and of an application for a patent for an electric dryer, and who is 
exhibiting the invention at the Agricultural Hall, London. during the 
Coal Smoke Abatement Exhibition from March 23 to April 4, invites 
offers for manufacturing rights or the purchase of the patents. Details 
from Mr. Lofquist. c/o Mr. P. M. Justice, patent agent, 55, Chancery- 
lane. London. W.C. 

The proprietors of patent No. 4.950/1908. relating to “ Improve- 
ments in the regulation of polyphase electric motors," desires to 
grant manufacturing licences to interested parties. Particulars 
from Mr. С, Lean. Patent Agent, 231, Strand. London, W.C. 


The owner of patents Nos. 10,082 and 10,083/1909, relating to 
" Improvements in marine signalling apparatus, desires to negotiate 
for the grant of licences thereunder. Further information from 
Messrs, Lloyd, Wise & Co., patent agents and consulting engineers, 
46. Lincolu's Inn Fields, London, W.C. 

The owner of patent No. 6.843/1904, for “ A terminal attachment 
for conducting wires on electrieal machines and apparatus," desires 
to make arrangements for exploiting same in this country. Applica- 
tions to Messrs, Herbt. Haddan & Co., patent agents, 31-32, Bedford- 
street, Strand, London, W.C. 


` Income Tax Guide.—A handy and useful guide has recently 
been prepared by Mr. F. B. Leeming for business and other 
persons who have to make income-tax returns. In these days of 
heavy taxes, when every effort is being made to increase the yield 
of the income tax, it is necessary to become acquainted with tho 
proper method of making returns, preparing accounts, how to 
recover excess paid, &c.; and the present work, which is published 
at 2s. 6d. net by Mr. Effingham Wilson, 54, Threadneedle-street, 
E.C., will supply the necessary information in à concise and accurate 
form. TT 


« Russian Year Book.’’—Thie second (1912) edition of the « Russian 
Year Book” has heen recently published т a greatly expanded and 
improved form. The work, which is compiled and edited by Dr. 
Howard P, Kennard, contains over 800 pages of statisitics and useful 
commercial information. | 

Among the subjects dealt with are Imperial and local administration, 
education, postal services, tribunals and commercial lav, exports and 
imports, tariffs, trade reports, diagrams showing Russian foreign trade, 
&с. There are also sections devoted to the natural resources of the 
Empire, mining and minerals, railways and canals, ports and shipping, 
Anglo-Russian companies and a chapter on general information for 
travellers, &с. Owing to the increasing importance of Russia as an 
agricultural and industrial country the Year Hook should prove ex- 
tremely useful to those who have, ог contemplate having, business rela- 
tions with the Russian Empire. In future editions we should like to sec 
more information as to municipal and local services, especially as to 
electric lighting, tramways, &c. The book is published by Messrs. Eyre 
& Spottiswoode, East Harding-stroct, E.C., at 103. 6d. nett. 


LIQUIDATIONS, &c. 

On Tuesday the statutory first meetings of creditors and share- 
holders were held under the liquidation of the Reorganisation & 
Control Synd. (Ltd.). The statement of affairs showed liabilities 
£2.160, against assets valued at £5,000, but with regard to share- 
holders à deficiency of £5,411. 

Mr. Winearls reported that the syndicate was promoted by Mr. D. J. 
Delyannis in July, 1909, with the object of acquiring a controlling in- 
terest in the London Electrobus Co. (Ltd.). The nominal capital of 
£10.000 was increased in April. 1910, to £40,000, but the issued capital 
consisted of 6,424 shares issued for cash and 2,000 issued as fully paid. 
Some of the cash subscriptions were obtained in response to letters and 
circulars containing statements whieh would require investigation. In 
July, 1909. a receiver and manager was appointed to take charge of the 
property of the Electrobus Co. on behalf of its debenture holders, and the 
Control Syndicate agreed to purchase from the trustees the undertaking, 
garage, property and assets for £3.000 in cash and shares of the syndicate. 
As a result of litigation the Control Syndicate was ordered to pay £200 
into Court as security for cotes, and that sum was raised on the security 
of a debenture for £500. The principal and interest due under the 
debentur? being in arrear on Aug. 15, 1911, a receiver was appointed, but 
nothing had been reailsod. И was decided to leave the liquidation in the 
hands of the Official Receiver. 

А meeting to receive an account of the winding-up of the de Forest 
Wireless Telegraph Synd. (Ltd.) will be held at 147, Leadenhall- 
street, London. E.C., on April 24. 


Meetings to receive accounts of the winding-up of the Beaumont 
& Still Train Lighting Co. (Ltd.) (in. liq.) and the Beaumont & Still 
Colonial & Foreign Train Lighting Co. (Ltd.) (in liq.) will be held at 
29, Charles-street, Hatton Garden, London, E.C., on April 29. 

A meeting to receive an account of the winding-up of the Harris 
Patent Feed Water Filter (Ltd.) (in liq.) will be held at 28. West 
Smithfield, Sunderland, on April 29. 


Mr. Wm. A. Henderson. 3, Fenchurch-street. London. E.C., has 
been appointed liquidator (with a committee of inspection) of 
Wakelin Bros. (Ltd.), 9. Tottenham Court-road, London. W. 


— 


PATENT RECORD. 


M 
SPECIFICATIONS PUBLISHED. 


The following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. MEwBURN, Ешлѕ & Pryor, Chartered Patent Agents, 70 and 72, 
Chancery-lane, London, W.C. 

1910 SPECIFICATION. 
27,395 LEITNER. Systems of electrical transmission. 


1911 SPECIFICATIONS. 
4,591 Kent & Митсне. Device for supporting or suspending electric lamps. | 
5.005 & 5.012 ELECTRIC & ORDNANCE Accessories Co., LANGLEY & Price, Electric 
circuit-controlling apparatus for train-lighting and similar systems. 
5.190 Berry. Electrical transformers. "ur 
5.486 Rosinc. Transmission of light pictures in electrical telescopic and similar appa“ 


ratus. 
7,530 Lake. (United States Light & Heating Co.) Automatic regulating devices for 
electric supply systems. | 
Describes a regulator adapted particularly for use in а car-lighting system wherein 
a generator and a storage battery are employed. and comprises a variable resistanc? 
controlled by a current responsive coil and a voltage responsive coil normally inert, 
but adapted to modify the action of said current coil upon predetermined voltage rise. 
The voltage coil is controlled by a rapidly vibrating short-circuiting device whic 
serves to introduce said volrage responsive coil into circuit for successive short in* 
tervals. The regulator is adapted to control the output of the generator and to 
gradually diminish the charging current sunniy ta tha hattery when the same 
approaches a fully charged condition 
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8.238 B.T.-H. Co. & Wise. Controllers for electric motors. Б 
8,489 BARBOUR. Control of alternating-current electric motors. (Cognate application, 


20.512/11.) | 
9,652 Bussey. (Planiawerke Akt.-Ges. fur Kohlenfalirikation). Carton electrode for 


electric furnaces. | 
Carbon possessing а comparatively high resistance, the conductivity of the elec- 
trodes of furnaces has been increased by providing them with metal cores or the like. 
According to this invention it is proposed to employ for the metal insertions or cores 
metals which at a temperature substantially below that of the furnace during the 
process become volatile or which by oxidation or combination with the evolved gases 
leaving the furnace, escape in the form of gas or dust and therefore do not injuriously 
affect the process or its product. Аз examples, aluminium and zinc are suggested 
for use in carbons in process for the production of calcium carbide, carborundum, or 
silicon. In the production of steel, aluminium can be used. 
10,968 Lucas & Ессімтом. Electric lamps for motor vehicles and other purposes. 
13,315 COMPAGNIE POUR LA FABRICATION DES CCMPTEURS ET MATERIAL D'UsiNES A Gaz. 
Electric current limiting apparatus. (11/11.10.) 
18.997 Steers. Electrostatic valves for protecting electric circuits and apparatus. 
20.987 WarsECK & STARKE. Branch clamrs for electric conductors. 
25.880 Ковект Boscu (Firm оғ). Interrupter for electric circuits. (13/6/11.) 
28.518 ВтохнаАм. (Robert Bosch, Firm of.) Electric ignition devices for internal- 


combustion engines. 


APPLICATIONS FOR FATENTS. 


Nora. —T he wndermentioned Applications (except those marked t) ave not open to 
public inspection until after acceptance of Complete Specifications. Those marked * ave 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk is affixed, 


February 6, 1912. 
2979 Ев омо. Electric boat-hoisting apparatus.* 
3.007 ]дсову. Governing the speed of alternating-current communtator machines. 
(Addition to 20.495, 07.) 
3011 Lucas & Epwarps. Electric hand lamps. 
3.023 TERRELL & PAKENHAM. Manufacture of metal filaments for electric lamps. 
3,026 Boscu. Water-tight binding post for electric cables. (20 2.11, Сегтапу.)* 
3,046 WEINTRAUD. Construction of appliance for disinfecting telephone mouthpieces. 
3,054 MaRcoNI's WIRELESS TELEGRAPH Co. & Коумр. Magnifying and detecting weak 
alternating currents. 
3,055 MARCONI'S WIRELESS TELEGRAPH Co. & RouNp. 
apparatus. 
3,061 Scurick. Attaching dynamo-electric machines adapted to be driven by velo 


cipede wheels and the like.* 


February 7, 1912. 
3.065 Quint. Arc lamps. 
3.082 WALTERS. Szlf-indicating fuse cut-out for electrical distribution fuse boards. 
3 
3 


0 

‚091 Conaty & KETLEv. Magnetic brakes of tramcars and like vehicles. 

‚097 & 3,098 Corwin. Telephone systems. * 

3.099 BEuTTELL & SmitH. Incandescenc2 electric lamps. 

3.105 Foster & Роскамстом. Automatic dynamo-electric machines. 

3,106 Siemens Bros. Dynamo Works. (Siemens-Schuckertwerke G.m.b.H., Ger- 
many.) Cooling arrangements for dynamo-electric machinery. * 

3,107 Friep. КкоррР Axt.-Ges. Connections for eliminating the influence of the tem- 
perature on the current strength of a resistance, the magnitude of which increases 
with the temperature. (4 3 11, Germany.)* 


3.114 ScHATz. Electrical warp stop motions for looms.* 
3,121 Garpy (S.A.) Safety fuses for electrical installations. (23,2.11, Switzerland.)* 
1 


3.123 DEscHAMrs. Electric railways having automatic traction systems. (Addition 
to 2.325 12. 30611. U.S.)* 

3.144 Moyvsey. Electric lifts of the alternating-current type. 

3.146 Woop. Trolley head for overhead electric traction cars. 


February 8. 1912. 
3.166 TAvLoR. Increasing the E.M.F. of rotary converters for battery charging and 
the like. 
3,235 Еатснетт. Automatic telephone toll-recording systems. 


3.236 BEnTLEv. Electrically-driven clocks.* | 
3,244 Ester. Manufacture, isolation and enrichment of radium and other radio-active 


substances. (Addition to 2,155.12. 21/11 И. Germany.)* 


February 9, 1912. 

3.249 Fraser. Arrangement for electric machines to reduce the circulating currents 

in the coils under commutation. 

3,253 Dowsing & HuNwTLEv. Electric heating element. 

3.263 HiTCH. Electric cable conductors. 

3,264 GARRY. Metal filament lamp preserver. 

3.269 KORTING & MATHIESEN Акт.-СЕз. Arclamps. (2/12 1l, Germany.)* 

3,281 Pierer. Driving vehicles by means of internal-combustion engines combined 
for recuperating purposes with dynamos, accumulator batteries and motors 
(20:21. Germany.)* 

3.282 Jones. Supporting the commutators of dynamo-electric machines. * 

3.322 Ногмвѕ & STREET. Electric heating elements. 

3.325 CcorER. Electrical resistance bodies and the manufacture thereof. | 

3.334 Вв імі. Transmitters and receivers for wireless telegraphic and telephonic 

apparatus. (Addition to 11.339.11.)* 

3.335 BuLLers Limitep & Twiss. Means for holding electrical insulators.* 

3,338 Berry & MARKHAM. Electric fused switches and switchboards. 

3,341 кот (Dynamit Akt.-Ges. vorm. Alfred Nobel & Co., Germany.) Electrodes 

or arcs.* 

3.342 Bourr. (Dynamit Akt.-Ges. vorm. Alfred Nobel & Co., Germany.) Process and 

apparatus for carrying out gas reactions in the electric arc. 

3.348 SiNcLEv. Incandescent electric lamps.* 

3,350 ELEKTROCHEMISCHE WERKE С.м.в.Н. Pyrophorous metal allonys. (28/3/11. 


Germany.)* 
February 10, 1912. 
3,366 Fret. Process for electroplating non-conducine articles. * 
3,397 CROMPTON & Co. & Crompton. Arc lamps. 
3.412 FERRANTI. Electricity meters.* 
3,431 CatLLENDER's CaBLE & ConstrucTION Co., KIBBLEWHITE & HILL. 
brackets and the like for electric lamp and other electric fittings.* 
3,432 Jannus Arc Lamp & Evectric Co. & Jones. Supports for arc lamps. 


February 12, 1912. 

3,445 MurrHeap. Reception of call-up signals in wireless telegraphy and other purposes. 
3.479 Rating & Тдугок. Continuity of electric conduit systems. 
3,497 CLEMENT. Switching apparatus for telephone-exchange systems. (Divided ap- 

plication оп 7.611/11. 27,3.)* | 
4,532 В.Т.-Н. Co., TavLon, WHITAKER & SporBorG. Electric distribution systems. 
3,540 CALVERT. Electric animal exterminators.* 
3.552 NoRTHuM. Registering devices for telephone systems. 
3,555 HRvLAND. Method of and apparatus for generating high-frequency currents.* 
3.556 ScHAEFFER. Electrically-driven fans. (Addition to 13,623;11. 11/2/11, Ger- 


many.)* 
February 13. 1912. | 
3,584 Вентьву. Appliances for electrically operating points, signals or other devices 
on electric tramways, railways and the like. 
3.586 INGLIs. Electric signalling apparatus for military, naval and other purposes. | 
3,590 SHELDON. (Sachsische Gruppenwechselschafter G.m.b.H., Germany.) Electric 
: switches and the conductor connections thereto.* 


Wireless telegraph receiving 


Stands, wall 


COMPANIES' MEETINGS AND REPORTS. 


sx) 


British Insulated & Helsby Cables (Ltd.) 
At the meeting on Monday THE CHAIRMAN (рк. Е. К. Моѕрватт), in 


moving the adoption of the report and accounts, said the profit for the 
past year was £188,258, compared with £143,304 for 1910, an increase of 
44.924. which under all the circumstances was satisfactory, The share- 
holders would realise that trade generally throughout 1911. had. been 
better than in previous years, and the electrical industry hed partici- 
pated in that improvement. During the year they had been kept busy 
in all departments of the works, and while no contract of exceptional 
magnitudo or unusual protit had been obtained. each dopartment had 
contributed its share to the increascd profits. ‘That remark specially 
арра to the recent edditions mace to the range of the company's 
manufactures, and as at present adviscd it was not their intention to 
increase further the scope of its manufactures, but it would be necessary 
to extend several departments which were extremely: congested with 
work, and orders had been lost owing to their inability to supply the cds 
of the market. A change of some considerable im portance had been made 
during the year, the company having sold its Liverpool works to the 
Automatic Telephone Mfg. Со. The terms of sale to the new company 
were that the British Insulated Co. received for the land, buildings, plant 
and machinery £50,000 cash. the new company buying all the stocks т 
hand at a fair valuation. In addition, the purchase price included 
70,000 £1 ordinary shares cf the Automatic Co. As against that it was 
necessary to give a guarantee of the interest on 200,000 6 per cent. 
preference shares in the Automatic Со. until the reserve fund of that 
company amounted to &100.000. The primary reasons for accepting the 
Offer of the Automatic Co. were that the Liverpool works were not of a 
siz? commensurate with the company's operations in other directions, as 
their telephone business was a new creation, without any specialitics or 
goodwill, Under these circumstances it was found difficult to compete 
with olderestablished firms, and the directors felt that the only way te meet 
the situation would be to get hold of some speciality, so that the business 
should not be entirely dependent on work which met with the keenest 
competition. A great change was impending in operating the telephone 
exchanges by the introduction of automatic working, dispensing with a 
large number of operators. Their general manager (Mr. Sinclair), being 
intimately acquainted with the telephone business, went to the United 
States to inquire into what had been done in that country in that direc- 
tion, and found that the Automatic Co. controlled a system which was 
working successfully. Asa result of the fullest inquiry into every detail 
of the business, the arrangement to which he had alluded was entered 
into. Though they had parted with their Liverpool works they retained 
a very considerable interest in them, and the directors felt confident that 
the profits to be earned under the new arrangement would be satisfactory. 
The Automatic Со. would be closely allied to their company, and, to 


ensure that, the board has nominated the majority of the directors of the 


Automatic Co. 
With regard to the profit and loss account, when they added the 


balance forward from 1910 the amount available was £230,578. out of 
which directors’ and trustees’ fees, &c., had been paid. After placing 
£20,000 to depreciation of buildings, plant and machinery, £10,000 to 
reserve, £8,500 to special reserve, £5,000 to debenture redemption account, 
and £7,500 balance of expenses of new debenture issue, and after paying 
debentur: interest, preference dividend and interim dividend on ordinary 
shares (amounting to £80,612), there remained available £93,655. 
The directors recommend a further dividend of 6s. per share, 
making a total distribution for the year of 10 per cent, leaving 
£63,650 to carry forward. an increase of £21,331 over 1910. During the 
year they spent 44,416 almost entirely on plant and machinery at the 
Prescot and Helsby works. Against this capital expenditure, however, 
the amount written off plant and machinery as depreciation, and the sums 
put to other reserves (not counting Increascd carry forward), amounted to 
543.500. Patents and goodwill remained unaltercd at £71.500.. The 
stock and work in progress had increased by £40,600, owing to the larger 
amount of trade done and work in hand at the end of the year. The sum 
for sundry debtors had been increased by £43,541 owing to the growth 
of the business. With regard to investments, after writing off £8.500 the 
balance 12 was £552,193, against £526,769, an increase of £25,424, almost 
entirely duc to the requirements of the Midland Electric Corporation for 
Power Distribution. He was glad to be able to state that that com- 
piny's position had further improved during the year, and there was 
every indication of steady and continuous progress, With regard to the 
other company in which they were so largely interested (the Electric 
Supply Co. of Victoria) that company was also doing better. Changes 
had been made in the management, and more remunerative prices were 
being obtained for current. Аз a consequence it was expected that a 
marked improvement would te shown in the near future. He considered 
the shareholders should be quite satisficd. The present unfortunate 
strike would, if it continued long, have a detrimental effect upon the 
company's business, but if it should be terminated shortly the effect, it 
was hoped, would not be much felt, аз they were well booked up with 
orders. He would like on behalf of the directors and. he thought, on 
behalf of the sharehold^rs also, t» record their entire satisfaction with the 
manner in which the staff had conducted all the business which had 
fallen to them. He thought they might also be grateful for the excellent 
way in which their employés had worked during the year. They had 
very often had a great pressure of work on hand, but had always found 
their workmen willing to assist them in conducting the business in a pro- 


fee ae нк, 


— < 


== Sen a ay 


_ 1039 


per way by working sometimes overtime in order to meet the growth of 
the business, which had been remarkable—he might say, unexampled. 

Мг. J. S. HARMOOD- BANNER, M.P., seconded the motion, and sud 
the arrangement with the Automatic Telephone Mfg. Со. requircd great 
сате and a large amount of time for discussion before it was arrived at. 
Whilst he was certain the arrangement was in the interests of the com- 
pany. he was also convinced it was going to be very largely in the in- 
terests of telephone us ors. 

The motion was carried unanimously, as was also a resolution to pay 
the balance dividend on the ordinary shares. 

Dr. Muspratt and the Hon, Arthur Stanley, the retiring directors, were 
reappointed, ard Messrs, Chalmers Wade & Co. were re-elected auditors. 

А cordial vote of thanks to th» chairman was carrcd, and 

Tho CHALRMAN, in thanking the meeting, said the satisfactory 
result of the year could not have. been attained. without the special 
agsistanco cf the general manager (Mr. Sinclair), who was most intimate 
with every department of tke business, and whose. knowledge of the 
telephone business it was that induccd the directors to send him to 
America to make special inquires as to the adoption of the automatic 
principles  ‘Theweeretary (Mr. Ke rfost) and all the staff had also carried 
on their werk in the most admirable мау. Three cf the directors— Mr. 
James Taylor, Мг. G. Crosland Taylor ard Мг. J. С. Stitt—had also 
devot d attention to an cnermous amount of the deta‘) of the business. 
It was wing to thee» circumstances that the company, in spite of com- 
petition sometines very severe. hid ban abl? to achieve such satisfactory 
results, 


AIRDRIE & COATBRIDGE TRAMWAYS CO.—'The total revenue for 1911, 
was £12,449. 2s. 9d., an increase of £792. Ts. 24. over 1910. After deduct- 
Ing expenses (including repairs and maintenance, interest апа providing 
£800 for permanent way renewals) the profit was £2,653. 143. 6d., against 
£1,063. 63. Gd. Adding £296. 134. 8d. brought forward, the available 
balance was £2,950, 8s. 2d.. compared with £2,146. 13s. 84. The directors 
recommend that £500 be placed to depreciation and reserve, that divi- 
dends at the rate of 5 per cent. per annum on the preference shares and 
at rate of 4 per cent. per annum on the ordinary shares be paid, leaving 
£463 to be carried forward. 3,166,799 passengers were carried, against 
2 845,161 in 1910, and the traffic receips increased by £641. 

AMERICAN TELEPHONE & TELEGRAPH CO.—'l'he net earnings for the 
past year were 533,301,246, an increase of 81,368.03]. Interest charges 
were 83.567,080, and dividends (at regular rate of 8 per cent.) absorbed 
822.169.450. Of the balance (85.563.816), the amount placed to reserve 
was S2,800,000 and to surplus 82.763.816. During 1910 and 1911 over 
$23.000,000 cf capital advances to associated companies were exchanged 
for stock of those companies. The directors state that the discussion of 
the Government ownership of the wire companies is not likely to become 
anything more than academic, at least for the present. The gross earn- 
ings of the Bell Telephone System in the United States amounted to 
SITU 477.008, an increase of $13,865,117, while the net earnings were 
831.586.297. After deducting amount paid in dividends, the surplus was 
$12,008 501, а decrease of 82,268,197. 

ARBROATH ELECTRIC LIGHT & POWER CO. (LTD.)—Mr. Geo. Balfour 
presided at the meeting on Tuesday and stated that the net profit for 
1911 was £1,028. 2s, 10d., and with £978. 7s. 3d. from previous year, tho 
avaliable balance was £2,006. 10s. 19. The directors proposed to apply 
£500 to reserve, to pay a dividend of 2} per cent. ($563. 63. 94.) and to 
carry forward (subject to directors’ and auditors! fees) £043. 33. 44. 
He statcd that satisfactory progress had been. made. He and his co- 
directors considered the time opportune for increasing the share capital 
in order to pay off the bank loan and provide for the further develop- 
ments of the business. It would be preferable to adopt this course rather 
than issue debentures, as originally intend: d, and accordingly it was pro- 
pred to increase the capital from £20,000 to £40,000, divided into 25,000 
ordinary shares and 15,000 5 per cent. cumulative preference shares of £1 
each. Only 10.000 preference shares would be issu. d. 

BROMLEY (KENT: ELECTRIC LIGHT & POWER CO. (LTD) — The lamp 
connections increased during 1911 from 95,507 to 101,276 8 c.p. and 
the sale of current increased from £165,865. 03. 10d. to £16,418. Os. 54. 
The works have been maintained in good order and repair. The result 
of the year's trading, including £185 4s. 44. brought forward, shows 
а protit of £12,682. 19s. 1d., and after payment of debenture interest 
and trustees’ fees (£3,139. дя. 3d.) and writing off one-third of cost of 
motor car, the balance is £9,463. 2s. 34. Ап interim dividend at rate 
of 4 per cent. per annum was paid for the half-year in October, and 
the directors recommend payment of a fuither dividend for the second 
half-year at rate of 8 per cent. per annum, making a total dividend of 
6 per cent. for the year, that £1,260. 10s. 2d. be placed to reserve for 
renewal of plant and 5,600 to general reserve, leaving £702. 12a. 1d. 
to be carried forward. 

CANADIAN GENERAL ELECTRIC CO. (LTD) —Th^ profit for 1911 was 
S1. 105,880, the largest in the history of the company. the recent addi- 
tops to plant and equipment having permitted of manufacturing in 
greater volume without maternally inercasing expenses. The directora 
have witten off for depreciation $353,721, and have paid in interest on 
caving 559,745. Deducting dividends on 
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makes S675,779. During the year the company acquired the property 
ard assets of the Sunbeam Incandescent Lamp Co. of Toronto, and соп- 
tracts have Ix «n let for additions to the buildings and equipment which 
will double the capacity of the plant. А new stores building at the 
Peterborough works is being erected, and plans have been accepted for the 
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erection of a new plant in Toronto for the ornamental iron, bronze and 
art metal department. The capital is to be increased to $12,000,000, 


EVERED & CO. (LTD.)—After providing £1,410 for debenture interest 
and £48 for income tax, there was а net profit of £6,539 for 19, 
making, with £1,320 brought forward, a total of £7,858. The direc- 
tors propose to pay a dividend of 2} per cent., to write £1,500 off plant 
and to carry forward £2,090. 


FOLKESTONE ELECTRICITY SUPPLY CO. (LTD.)—On Dec. 31, 1911, 
the equivalent of 124,149 8 c.p. lamps was being supplied, an increase 
of 6,100 8 c.p. lamps over 1910. Including receipts from hired instal- 
lations the protit was £16,241. 11s. 8d. Adding £319. 4s. 4d. brought 
forward and interest and inetallation profits, and deducting interest 
on debenture stock and dividend on preference shares the balance is 
£9,913. 72. 6d. An interim dividend at rate of 6 per cent. per annum 
has been paid on the ordinary shares and the directors have carried 
£6,058. 7з. 7d. to depreciation fund and £500 to reservo, and they 
recommend payment of a dividend at the rate of 6 per cent. per annum 
(less tax) on the ordinary shares for the half-yoar (making 6 per cent. 
for the year) which will require £1,500, leaving £354. 193. 11d. to 
carry forward. 

GATESHEAD & DISTRICT, TRAMWAYS CO.—-At the meeting last week 
the chairman (Mr. C. R. Greene) said that they had carried 643,928 more 
passengers than in 1910 at an increased cost of only £77. During the 
latter part of the year they installed meters on the tramcars and the 
result was satisfactory. It was hoped that during the current year still 
more favourable results would be obtained. Increase of wages had been 
given to drivers and conductors, and certain concessions to other employés. 
The result of the year's working was good. After providing for the usual 
dividends of 5 per cent. and 6 per cent. on the preference shares, and a 
dividend at rate of 6 per cent. for the year on the ordinary shares, 
£1.877. 18s. 104. (equal to nearly 13 per cent. dividend on the ordinary 
shares) was carried forward. Shipbuilders on the Tyne had plenty.of work 
in hand, and it vas hoped that the district would quickly recover from the 
effects of the coal strike. On the basis of the judgment in the Tottenham 
rating appeal, the saving to the Gateshead Co. would be considerable. 
Arrangements had been made for the conversion (experimentally) of nine 
carson the Bensham and Saltwell routes to the * pay-as-you-enter" system, 
and it was hoped that satisfactory results might Бе obtained from this 
system. The platforms of the cars were being extended and divided зо as 
to provide distinct entrances and exits. The conductor remained on the 
rear platform, and collected the fares as the passengers entered the cara. 
By the adoption of this type of car, the company expected to provide 
better ser.ices and greater safety, comfort and convenience for the 
passengers. The system would prevent accidents through the starting 
of the cars while passengers were in the act of boarding and alighting ; 
it would facilitate the collection of fares and enable the conductor to give 
more attention to the operation of his car; it would increase the comfort 
of the passenger by doing away with the necessity of the conductor, at 
busy times, having to push past the passengers in the body of the car 
while collecting fares; and it would assist in giving a better and quicker 
service to the public by reducing the total time taken in loading and 
unloading cars. 


P. R. JACKSON, & CO. (LTD.)— The gross profit for 191] was £12,142. 
After payment of interest on debentures, &c., allowing for depreciation, 
and adding balanee brought forward the balance available is £6.163. The 
directors recommend payment of a dividend of 4 per cent. on the ordinary 
shares (51.651) and the placing of £1,000 to reserve, leaving (after pay- 
ment of the preference dividend) £797 to be carried forward. 


LIVERPOOLIDISTRICT LIGHTING CO (LTD.)— At the mecting on Wednes- 
day the chairman (Col. A. H. Holm: ) moved the adoption of the report 
which recommended a dividend ot 4 per cent. for the half-year, making, 
with the interim dividend, 4 рег ceut. for 1911. He said that every week 
they were obtaining customers from the dwellers in the smaller houses. 
Those who formerly looked on the electric light as a luxury now found 
that it need not cost mor» than gas, if carefully used. The board conh- 
dently ex p»eted that the low cost of energy would enable them to supply 
light to the Seaforth House in its new form and to the Seaforth Barracks, 
as well as to the new board schools at Cambridg?-road already secured. 
There was every probability of a great departur» in the use of electricity. 
They were in hopes of obtaining orders for supplying houses with energy 
for var.cus purposes—for lighting. heating, cooking and driving small 
motors for domestic work. Опе gent!2»man. а man of great business capa- 
city and knowledge. was anxious for them to supply him with energy for 
all those purposes and would not have a hundredweight of coal in his 
house if they could arrange terms. During 1911 they had increased their 
ordinary income by £71, r:duced the working cost by £228. and their in- 
come tax by £87, а total of 386. The year 1911 had been, on the whole, 
a good one, and the profits were the largest they had ever made. 


LYMINGTON ELECTRIC LIGHT & POWER CO. (LTD)- The total 
revenue from the sale of current is 1911 was £2,366. 7s. 11d., an 1n- 
crease of £98 over 1910. Including £32. 4s. 3d. brought forward, the 
prone is £1,821. 95 , and after paying interest on debentures (£500) the 

alance is £1,321, 9s., out of which the directors recommend that £80) 
be placed to reserve and a dividend at rate of 5 per cent. per annum 


be paid on the preference shares (£321. 5з.), leaving £200. 4s, to be 
carried forward. 


METROPOLITAN ELECTRIC TRAMWAYS (LTD.) —The report for 1911 
states that the revenue (including £31,500, dividend and bonus receivable 
upon the company's investment in the North Metropolitan Electric 
Power Supply Co.) amounted to £501,666. After deducting expense? 
including an addition of £27,170 to the reconstruction and renewals 
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reserve, and writing down preliminary expenses by £3,000, the surplus 
is £57,855, making, with £2,821 brought forward, an available total of 
£60,676. The directors recommend that there be placcd to reserve 
£10,000, and that a final dividend be paid on the ordinary shares of 34 per 
cent. (making a total of 6 per cent. for the year), leaving to be carried 
forward £1,926. The expenditure on capital account during 1911 (in- 
cluding £31,346 on additions to rolling stock) amounted to £45,791. 
The traffic receipts, which amounted to £460,543, show an increase over 
the previous year of £66,674. Working expenses and payments to local 
authorities for interest and rent increased by £42,746 and £16,591 respec- 
tively. 30 new cars were purchased early last year to provide for thc 
increasing requirenents of the system, and, in view of the steady expan- 
sion of traffic, orders have recently been placed for 20 further cars to be 
delivered before the coming summer. Owing to these additions to the 
rolling stock the directors have decided to extend the car-sheds at Stone- 
bridge Park and Finchley, and to secure а site for a new depot in Enfield 
district. In view of increasing competition from motor-omnibuses the 
company has, since the closing of the books, taken a participation in the 
capital of the Tramways (M.E.T.) Omnibus Co. (Ltd.). which has been 
formed for operating services of up-to-date motor-cmnibuses, primarily 
as feeders to and in connection with the system workcd by the company. 
It is anticipated that the new services will be in operation in the course of 
the coming summer. Reference was made in the last report to thc 
impending purchase by the London County Council of the company's 
tramway situated in Seven Sisters-road. The Company, at the request 
of the Middlesex County Council, deposited a Bill in the present session 
of Parliament to sanction the construction of a new tramway running 
parallel with the tramway to be purchascd, but situate in Finsbury Park, 
and for this purpose to authorize the purchase of a narrow strip of the 
park where it abuts on the Seven Sisters-road.. The Bill has now been 
withdrawn on the understanding that the London County Council will 
negotiate with the company for through running over their respective 
systems. The directors of the North Metropolitan Electric Power Supply 
Co. have declared a 6 per cent. dividend upon the ordinary shares, 
together with a bonus at the rate of 6s. per fully- paid share. The busincss 
of the Power Supply Company is increasing satisfactorily, the total 
number of units sold during 1911 amounting to 26,454,192, an increase 
of 23-5 percent. A supply of energy was commenced in April last under 
the Southgate Electric Lighting Order, 1904. The North Metropolitan 
Electrical Power Distribution Со. (Ltd.) shows satisfactory results from 
its undertakings at Barnet, Enfield, Hertford and St. Albans, and for thc 
past year has paid a dividend of 5 per cont. upon its ordinary share capital. 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LID.)—Dr. J. T. 
Merz, who presided at the mecting on Wednesday, statcd that the 
connections to the company's system at the end of the year amounted to 
151,627 H.P., an increase of 11,851 H.P. over the previous year. The 
total capital expended was £2,119.114. The cost pcr horse-power 
for the year had been reduced; it was опу £6. 10s. per horse-powcr 
connected, whereas the year before it was £10. 10s. The net profit for 
the year was £7,059 over that of tho previous усаг. The increase was 
really considerably more, because last ycar they benefited by interest 
received on moneys which they held and had not spent during the year. 
In addition they had charged to revenue account an item which in former 
years was provided out of depreciation and reserve. These two items 
brought the increase of profit to something like £12,000, comparcd with 
£5,626 the year before. The expenditure upon horse-power connected 
was going dowr, and in consequence the profit was going up. Some time 
ago he told them that they expected to make about £1 profit per horsc- 
power connected, but that sum went down considerably owing to various 
causes. Last year the profit per horse- power connected was 21s. Gd., 
whereas the year before it was only 14s. 6d., and in the ycar before that 
16s. The lighting business was a scarcely less important portion of the 
company's trade, and that had considerably increased last year. They 
had sold 3,732,268 units, against 3,469,500 the year before, an іпстеаєт 
of 262,673 units. The company had saved in coal 6:8 per cent. ; in the 
pr»vious year the saving was 3:1 per cent. In two years, therefore, they 
had reduced the consumption of coal per unit prcduced by something 
over 10 per cent. In the year they had had to spend £2,495 more in 
rates. They had laid 254 miles of cables, against 226. They were able 
to pay 4 per cent. more dividend, which represented £3,500, but the 
increased profits had been £7,000 more, equal to 1 per cent. In regard 
to the unfortunate coal strike, he might say that the output last week was 
as large as it was in the corresponding week last year, despite the stoppage 
at the pits, which were large consumers. Business had increased in other 
ways, and up to the present they had supplied their customers as usual, 
and the company intended to go on doing so. The amount of coal in 
stock was about three-fifths of what they had when the strike began. 


NEWMARKET ELECTRIC LIGHT CO. (LTD.) — At the meeting last week 
the directors' report stated that the equivalent of 1,051 33-watt lamps 
had been connected to the mains during 1911, making the total con- 
nected 27,039 lamps. The profit on the year's working, added to 
£58. 8s. 3d. brought forward, amounted to £2,479. 16s., which, after 
paying debenture and other interest (£757. 1s. 8d.) left £1,722. 14s. 4d. 
Ihe directors recommend pone of a dividend of £4 per cent., that 
£650 be carried to reserve for renewal of plant, and that the balance be 
carried forward. 

Мг. F. Е. Gripper, who moved the adoption of the report, eaid that 
they had made somewhat lower progress than in the previous year or 
two, but they had now a large number of metallic filament lamps con- 
nected. He thought that they would begin now to see rather more 
rapid progress, because owing to those new lamps giving a very much 


cheaper light they looked to the electric light being adopted more 


generally. Another source of income that they looked forward 
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| to, and which had not shown very much progress there at present, waa 


| 


' the use of electricity for heating and cooking purposes. 


All over the 


country electric current was being used a great deal more for cooking 
and heating. They might look forward in future to seeing electricity 


| used locally for heating and cooking, as well as for lighting, and as 


that particular business grew 16 would help the company very greatlv. 
They had their mains laid all over the town for lighting, and it would 
involve very little extra expense to supply current for heating and 
cooking as well. 

NORTH OF SCOTLAND ELECTRIC LIGHT & POWER CO. (LTD.)— At the 
meeting on Wednesday it was reported that the gross profit for 1911, 
including £772 brought forward, was £6,554, and after meeting interest 
on debentures and loans (£2,861) and writing off £50, balance of street 
lighting alteratious, and £9. 143. loss on meters destroyed by fire, tho 
net protit was 25,652. It is proposed to carry £2,000 to renewal reserve 
account and the balance of £1,652 forward. 

POTTERIES ELECTRIC TRACTION СО. (LTD.) — The capital expendi- 
ture during 1911 amounted to £417. 18. 104. and £2,C00 has been 
written off to reserve account from cost of motor vehicles in stock. 
The total receipts amounted to £119,420. 6s. 43., and the traffic 
receipts (£101,151. 19s. 2d.) showed an increase of £5,598 over the 
previous highest receipts recorded, viz., in 1907. The working ex- 
penses show a small increase of £447. 2з. 5d. After deducting all 
expenses, including £11,704. 12s. 3d. for debenture and other interest, 
the balance is £35,099. 12s, 8d. Adding amount brought forward the 
available balance is £35,506. 10s. ld. The directors recommend that 
£2,000 be placed to depreciation and £12,000 to renewals account, that 
а dividend at rate of 5 per cent. per annum be paid on the preference 
shares and a dividend at rate ot 3} per cent. per annum on the ordinar 
shares, carrying forward £681. 10s. 1d. During the year £18,010. 2s. 1d. 
was expended on the improvements, renewal and repair of the per- 
manent way, of which £7,617. 1s. 114. has been charged against the 
year's revenue, and £10,423. 0s. 2d. to renewals account. 

PUEBLA TRAMWAY, LIGHT & POWER CO. (LTD.)—The net profit for 
1911 in Mexico was £67,039, against £61,678 for 1910. After meeting 
ex penses and bond and interest charges the balance profit is £7,329. The 
gross and net receipts of the light and tramway business showed satis- 
factory increases, but little improvement was noticcable in the power 
section, due principally to the unsettled state of the country. Out of the 
proceeds of the issue of $3,000,000 prior lien 50 year 5 per cent. gold bonds 
sold in December last, the directors completed the purchase of the whole 
issued bond and share capital of the San Agustin Co. and have repaid the 
moneys borrowed and used for capital purposes. In Vera Cruz it is 
intended to supply electricity in bulk to the Уста Cruz Electric Light, 
Power & Traction (Ltd.), with whom a contract is being arranged. 


REUTER'S TELEGRAM CO. (L1D.)—An extraordinary mceting will be 
he'd on Tuesday next to consider a proposed increase of capital from 
£100,000, divided into 12,500 shares cf £8 cach, to £500.000 by the 
creation of 12,200 new shares of £2 cach and 37,300 new shares of £10 each. 


ROTHESAY TRAMWAYS CO. (LTD.)— After providing for renewals and 
depreciation the accounts for 1911 show an available sum (including 
£232 brought forward) of £1,265, from which £200 has been placed to 
depreciation and the full dividend of 5 per cent. paid on the prefer- 
ence shares, leaving £165 to be carried forward. 

SALISBURY ELECTRIC LIGHT & SUPPLY CO. (LTD.)—At the recent 
meeting the directors reported that the profit for 1911, includin 
£324. 12s. 114. brought forward, amounted to £6,339. 14s. 11d., an 
after paying £1,390. 7s. interest on debentures and interim dividend 
at rate of 4 per cent. for the half-year (£700), the balance was 
£4,249. 7s. 114. The directors recommended that a further dividend 
at the rate of 8 per cent. for the half-year should be paid, making, 
with the interim dividend, 6 per cent. for the year, and that £2,400 
ehould be carried to reserve, leaving £449. 7s. 11d. to be carried forward. 

The chairman (Mr. W. M. Hammick) said tbat during the year the 
cost of coal had increased by £80, owing, to a slight extent, to the 
increased cost of coal by contract, and also to the fact that during the 
long dry summer there was le:s water and they got less power from 
their turbine than before. During the year, instead of getting 154,000 
units from the turbine, they only had 137,000. It was very odd how 
the water never suited them, because during the last three months, 
instead of having too little water, they had had too much, and when 


there was too much water, it did not get away quickly enough, and - 


they then did not get tho full value of the turbine, 


VERA CRUZ ELECTRIC LIGHT, POWER & TRACT.ON CO. (LTD) —At 
the meeting on. Wednesday, Mr. V. W. Yorke, who presided in the 
absence of the chairman, stated that the gross earnings of both the light- 
ing and tramway sections showed steady regular increases, with corrre- 
sponding increases in the net revenue. They had been somewhat dis- 
appointed at the amount of power and light which the Terminal Co. 
had taken, but they were hopeful that in the near future they would be 
in a position to call for a larger supply. Jt was a great satisfaction to 
them that within a pericd of 18 months after their engineers’ report 


they had been able to show an income within a few pounds of their | 
estimate. Тһе carnings for the past two months of 1912 showed an | 


increase of over $10,000 on those of the corresponding period of 1911, and 
the prospects of the business appeared to be distinctly encouraging. 


The temporary steam plant was now available for usc, and they had | 


made arrangements by which they hoped to be able to dispose of that 


plant at very little loss to the company as soon as they had at theirdis- . 


posal the supply of water power from the Tuxpango Falls of the Puebla 
Co. The contract with the latter company was not yet finally settled, 
but the negotiations vcre so far advanced that no hitch was likely to 
occur, and in about two years’ time they would have at their disposal a 
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large amount of power without the expenditure of any capital on the 
purt of their company. The report and accounts were adopted, and а 
dividend of 2 por cent. (less tax) on the ordinary share capital was 
declared. 

SLOUGH & DATCHET ELECTRIC SUPPLY CO. (LTD.)—At the meeting 
last week the directors reported that during 1910 £5,479 was expended 
on capital account, bringing the total up to £56634. Is. 9d. The 
equivalent of 6,139 additional 8 e.p. lamps were connected, bringing the 
total to 21.115 %e.p. The units sold wore 426,136. against 382.295. The 
profit was £3.42], against 43165. The total available for distribution 
was £4.073. 83. За. out of which £1,000 was placed to depreciation, and 
a dividend of 5 pir cont, declared. £389. 17%. Lid. being carried forward. 
The company have recently installed two 202 n.p. Diesel oil engines. 

TORONTO RAILWAY C2.—- At th: recent mootinz Ц was reported that 
the gross caraings ver? S#SOLO and the operating charges, &., wer: 
$2,653.30 1.86. leaving net earnings of §$2.198,179.56. from waich wer 
deducted dividends (867.158.953), bond interest, бс. (8103.553.6)), 
payments to city (8887.6500.44). &c., makisg a total of SL601.945. Tho 
passenger caraings (S£500,467.48) showed an increase of $161,023 over 
those of the previous year. The Тогоа Power Co.. the capital stock 
of which is owned by the Toronto Railway Co.. purchased during the vear 
over 99 per cent. of the $4,009,009 pud-up capiti stock of the Toronto 
Electric Light Со, 

VICKERS (LTD.\—The directors’ report for 1911 states that the 
results of the past year show a substantial improvement over those of 
1910. All the chief departments were working at full time throughout 
the year. Further important orders were secured in the course of the 
year, and a considerable proportion of these were derived from foreign 
countries; £100,000 has been written off goodwill and patents, thus 
eliminating this item from the balance sheet. After providing for 
debenture interest and for depreciations, &c., the profits were 
£641,685. lls. 4d. Adding £103,970 from 1910 the total profit 
amounted to £745,655. 9з. lld. After deducting amount written of 
and interim dividends on preferred and ordinary shares the disposabl > 
balance is £425,343. 10s. 11d. The directors recommend final divi- 
dends of 2} per cent. on the preferred stock and preference shares 
and 1з. per share on the ordinary shares, making with the interim 
dividend 10 per cent. for the year, and leaving a balance to carry 
forward of £205,031. Os. 114. 

WINNIPEG ELECTRIC RAILWAY CO. (LTD.)—The net earnings for 
1911 were $1,110,573, after providing for operating expenses, taxes, 
&c. The directors declared four quarterly dividends amounting to 
$590,000, leaving $120,573 which has been transferred to credit of 
profit and loss account. Various improvements and additions to the 
company's equipment and system were maids during tha pist year. 


NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


CENTRAL HEATING (LTD.) (121,006.)—Reg. March 22, capital £100 
in £1 shares, to carry on the business of heating, electrical and general 
engineera, &c. Private company. Кед. office: 199, Strand, W.C. 

ELECTRIC BLASTING APPARATUS CO. (LTD.) (120,963.) — Reg. March 
20, capital £20,090 in £10 shares, to carry on the business of manu- 
facturers of and dealers in electric detonator fuses (with or without 
detonators’, insulated wires and cables, batteries, exploders and other 
appliances, &c., and to carry into effect a contract with F. W. T. Brain. 
Private company. Reg. otlice: Cinderford, Glos. 

ELECTRIC JOINERY CO. (LTD.) (120,871.)—Reg. March 15, capital 
£5C0 in £5 shares, to carry on the business cf joiners, &c., to acquiro 
the business carried on by G. H. Pope at Norwich. Private company, 
First directors are G. H. Pope (managing), W. S. Wharton and К. J. Kelt. 

FOREIGN CONSTRUCTION SYND. (LTD.) (120,768.) —R2g. March 11, 
capital £19,000 in £1 shares, to carry on the business of constructors 
and workere of tramways, railways and public works, capitalists, 
promoters, &c. Private company. 

GRIFFITHS, BEDDOES & BRAY (LTD.) (121,012,)—Reg. March 22, 
capital £5.090 in £1 shares (1,50) cumulative preference), to carry on 
the business of railway, electrical, engineering and machinery сол. 
tractors, &c., and to adopt an agreement with Е, E. Grithiths. Private 
company. First directors аге E. Е. Grittiths, А. B. Bed logs, В.Е. 
Bray and А. Allistone. Reg. онсе: Billitter House, Billiter-square, 
Е.С. 

JAMES LAWSON & CO. (LTD.) (12),875.)—Reg. March 15, capital 
£1,000 in £1 shares, to carry on the business of general merchants, 
dealers in electric and gas tittings, ironmongery, &c. Private com- 
pany. J. Lawson is first director. Reg. otlice: 66, Swan-street, 
Manchester. 

В. & В. MASSEY (LTD.) (121,003.)—Reg. Murch 22, capital £110,009 
in £1 sharra, to take over the business ot steam and power hammer 
manufacturers and engineers carried on at Openshaw, Manchester, 
as B. & S. Massey, and to carry on the same and the business of 
mechanical, electrical, hydraulic engineers, electricians, &c. Private 
company. Firat directors are L. Е. Massey and H. Е. Massey. 

PROGRESS (LTD.) (120,647.)— Кор. March 4, capital £1,00) in 900 
participating preference shares of £1 each and 2,000 ordinary shares 
of la, each, to carry on the business of contractors for the supply of 
chairs and seating, electrical engineers and experts, consulting, 

mechanical and general engineers, Private company, 
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STATUTORY RETURNS. 

AUXILIARY ELECTRICAL CO. (LTD.) —In return to Dec. 31, 1910, filed 
March 29, 1911, capital is £70,000 in £5 shares. АП shares taken up. 
2 guineas called up on each share. £29,400) paid, in addition to 
£4,955. 12s. 74. received in anticipation of calls. Mortgages and 
charges: nil. 

INDIARUBBER, GUITA PERCHA & TELEGRAPH WORKS (LTD.)—Ac. 
cording to return to Jan. 2 capital is £812,000 in 50,000 ordinary and 
25,000 preference shares of £10 each and £62,090 unissucd capital. 
50,000 preferences and 25,000 ordinary shares taken up. £730,000 paid. 
Mortgages and charges: £102,000. 


RECEIVERSHIP. 


HUNSLET ELECTRICAL POTTERY CO. (LTD )—T. Coombs, 14, King- 
street, Leeds, ceased to act аз receiver or manager on Feb. 29, 1912. 


CITY NOTES. 


— 

MEMORANDA (March 281.—Bank rate 31 per cent. (sinc: Feb. 8, 1912). 
Price of silver, 263d. per oz. Consols 771 —18 for money aud for account, 
Consola Pay Day, April 3; Stock and Shares Continuation Days, 
April 10 aud 24; Ticket Days, April 11 and 25; Pay Days, April 12 
and 26; Mining Shares Carry Over Days, April 9 and 23. 

Paicss or Metats (London).—Oopper, 681%; three months, 63; 
Lead, English, 161—161; Foreign, 16—16}. Spelter, cash, 251; 
Tin, English, 200 —201; Foreign, cash, 196; three months, 1911. Iron, 
Clevelaud, cash, 51/10; three months, 52/8, 


ANGLO ARGENTINE TRAMWAYS CO. (LTD.) —А final dividend of 3} per 
cent. for the half-year ended Dec. 31 (less tax), making 7} percent. for the 
year, has been declared. £120,000 has been placed to depreciation, and 
£10,917 carried forward. 

BAHIA TRAMWAY, LIGHT & POWER CO. —The carningaof this company 
in February were £12,533 (increase £642). Aggregate from Jan. 1, £26,566 
(increase £684). 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The number of units 
delivered to consumers during the five weeks ended March 1, 1912, 
were 824,351, compared with 659,956 units in the corresponding five 
weoks of 1911. 

CHADBURN’S (SHIP) TELEGRAPH CO. (LTD.)—The directors have 
declared a dividend on the preference shares of 6 per cent. per annum 
for the half-year ending 31st inst. 

ELECTRIC LIGHT & POWER SUPPLY CORPN. (SYDNEY, N.8.W.)—For 
the half-year ended Dec. 31 there was a gross profit of £3.335, and a net 
profit of £2,105. Dividend of 5 per cent. per annum required £1,075, 
and £680 was placed to reserve. Additional machinery ha; been 
ordered. 


KABELFABRIK DUISBURG А. d. —4 dividend of 14 por cent. has been 
declared for thepast year. 

LONDON TRAFFIC SCHEME.—Formal notification is now made that 
the scheme for the acquisition by the Underground Electric Railways 
Co. of ordinary stock of the London General Omnibus Co. became 
binding on Tuesday. It is understood that the new securities are in 
course of preparation and will be shortly issued.’ - 

MARCONI WIRELESS TELEGRAM CO. OP AMERICA—A meeting hi; 
been called for the 18th prox. to authorise an increase of capital from 
$1,662,500 to $10,000.000, of which $7,000,000 will be issued soon for 
extensions т Canada, It is stated that it is proposed to er-ct à powerful 
station near New York City, which will communicate directly with one 
to be erected near London, and of another in this vicinity for com- 
municating with the south, probably through Cuba to Panama, and thence 
to South American points. | 

MEXICAN LIGHT & POWER CO.—A dividend of 1 per cent. for the 
quarter ending 31st inst. has been declared. 

NATIONAL TELEPHONE CO. (LTD.) (IN LIQUIDATION).—It is proposed 
to repay, on the 3rd prox., the amount due for principal to each holder 
of the second preference shares. This paymont is made, we under- 
stand, without prejudice to any claims which the eecond preference 
shareholders may be held to have to a further distribution of the com- 
pany’s assets. 

ORIENTAL TELEPHONE & ELECTRIC CO. (LTD.)—A final dividend of 
5 per cont. on the ordinary shares (tax free), making 8 per cent. fur the 
year, has been declar.d. 

RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO. (LTD.)— The 
directora have declared a dividend of 1} per cent. The gross carangs 
in Febraary were £222,103 (increase £23,703). — Aggregate from Jan. l, 
£449,939 (їлеггазо £51,197). 

STOCK EXCHANGE NOTICES.— Тис Stock Exchange Committee have 
b^en"asked to grant quotations to $4,500,000 5 per cent. first mortgage 
30-year gold bonds (in licu of serip) of the Merican Northern Power (^0. 
aad a farther issue of 160,000 £1 fully paid shares of Waste Heat d баз 
Electrica?! Gin rating Stations (Ltd.). 

URBAN ELECTRIC SUPPLY CO. (LTD.)—At special meetings of the share- 
holders of this company on Thursday last the resolutions раззе on Feb. 2 
(altering the articles of association &c.) were confirmed. 

WESTINGHOUSE ELECTRIC & MFG. OO. (U.8.A.)— Dividends of 1 per 
cent. on the common stuck and 13 per cont. (quarterly) on the preferred 
stock hive been declared, | 
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~—'DEND са EE REN re Mar.27 | Үрер. Mae AT. a GENE 22. Маг. 27. 

"i - е. Low- ee 

St. | Electric Railways and Tramways — Continued £ s " let, et | 
sc 24% Metropolitan Rly. Surplus Lands Stocks | 67 4 1 O Feb Аце! 688 67M, | Telephones, 
St 34% Do 3k per Cent. Preference ..... .| 85 287 4 1 6 | Feb, Au 86; 8511100 2$ | Amer. Telephn. & Telegh. Cap. St.......| 1514 --1534 
s; 31% Do. 3} рег Селі.“ А” Preference....| 8€ —85 | 4 2 6! Feb, Rue eoo. gt? | 4% | Do. Coll Trust $1,000 4 per Cent. Bds.! 94 —96 
St 31% Do. 3j per Cent Convertible Pref. . 84—86 |4 2 & Feb, Aug) 89, 85: 4% , Do. 4% Cons. Bonds 1936. ара 18 —120 
St 31% Do. 3} рег Cent. Debenture Stock.. 59 —91 |317 9 Jan, July 4, 89} t 5% | Anglo-Poetue ee Tel. 5% 131 ME Db. Stk. 100 —102 
St 34% Do. 3} perCent.* A" Deb. Stock . 88 —90 |318 € | Jan. July 33 ..1 9 3/0 | Chili Telephone ............ —K—— ( 4-4 
GU ae Metropolitan District Railway Ord. .... 394—40 ЎА Feb, Aug | 36:0 | 0/7! Monte Video Telephone Ord. .......... '—1] | 
sc 41% Do. 4j First Рге&.................. m 8) —91 | 5 0 0 Feb, Aug: 95} 89 1 0/6 Do. Sper Cent. Pref. .............. o um a 

3}% Do. Assented Ext. Pref. (Int. Guar. by | | ч р р St. 6% | National Co. Pref. Stock .............. 99} —162 
St | Und. Elec. Rlys. Со. of Lendon, Ltd.)i 76 —78 : 4 11 0. Feb, Aug 773i. ?7 t| 6% ро: Def. Stock ее танае 122 —131 
Sc 39 Do. 3 per Cent. Consoitd. Rent-charge 74 —79 4 O O Jan, July | 75 м 10 6/0 | Do. брег Сеп+. 2nd Pref. .......... 9t—16 
Sr 4% | Do. 4 per Cent. Midland Rent-charge, 190 —102 3 19 3 Jan, July EA ae 5 2/6 Do. 5 per Cent. non-Cum. 3rd Pref. 5] —54 
s; 17 | Do. Guar. Stock 4 per Cent. ........ 88 —90 | 4 10 0. Mar Sep 83, .. |; 44% New York Telephone Co. 30 yr. Впіз... 1924—1037 
et 6% Do 2 РЕ Cent. Perp. Deb. Stock . 144 —146 | 4 2 9. Jan, July | 144) 144 1 0/7; Oriental "rU 1 —13 І 

у 4% ! Do. 4perCent. Ditto .......... .... 96 —98 |4 2 6° Jan, July ^: Ө 1 0/71: Do. 6perCent. Cum. Pref. .......... 1{—1} 

| 4: d. Potteries Electric Traction Огд........ | 43-17 |4 0 0 April, Oct 0. fet 4% | Do. 4perCent. Red. Deb. Stock...... | 874—324. 
St. 0/6 Do. 5 рег Cent. Cum. Рге[.......... #1 711 6 Feb, Aug . .. РЕ 44%, Telph. Co. of Egypt 44% Db. Stk. fred.) 99 .—101 | 

E" Do. 4} per Cent. Deb. Stock ........ 89 —92 419 6 May, Noe: ela 5 3/0 | United River Plate Ord. | to 190,000 7$—72 | 
SL. 1/24. S. Met. Elec. Trams & Lte. 6% Cm. Pref. i—1 7 20! i ПИК s 5. 2/6 | Do. 5рег Cent. Cum. Pref. .......... б 51—58 | 
10) 4% о. 4 рег Cent. Deb. Stock .......... 2—7? |573 Jan, July. © = t.: 41%: Do. 4$ Deb. St. Red. .............. 102 —104 . 

1o 5% | Sunderland Dist. Elec. Trms.5% HM DD mr 8 4 0! Jan, July -s, +: | | | 

(712 ' Undergd, Elec. Куз. Lon. Shares ......| 3—3} i T: 3i zu] Financial Investments. | 

m 4% Do. 4}% Bonds.......... vat een ...| 99 —101 +12 0 1 109, 991] 5 3/0 | Elec. & Gen. Investment 6% Cum. Pref.. si[—4 

e 2% Ро. 6% Tn. bds esses ....| 88 —90 |2 5 O | Juns, Dec 89] 83} 10) 2/0 | Globe Telegraph & Trust Ol—li | 

р | Yorkshire (W.R.) Elec. Trams, Ord. жү „Б Seo | March +. с [10 3 | Do. 6per Cent. Pref. „..:.......... ЖЕ 

mere per Cent. Cum. Pref. ...... Sin ie : ae 09; i ae 
ü | оор E MC Ei 9 а as | | _ 9% Submarine Cables Trust (Cert.) ........ 139 —133 
,, Electric Manufacturing, &c. | | Colonial and Foreign Electric 
St. | 440% | Anchor Cable Co. 44% Deb. Stock ......| 97 —99 ' 4 12 0 gest? ca Railways. Tramw & 
| 1/23 Aron EY Meter Ord. cue ese s i-i | 814 9' ET Eus | Уз, ays, «c | 
0/7: Do. 6% Cum, Pref. ...... eee ee 13—12 1714 0 i 1s MA | | 
1,2744 Babcock & Wilcox Ord. ..... у НЫ AAO April a | Өң "6i : 215 | AnglosAreentine S17 5 Cum. Ist Pref..... 54—51 
14901 Do аи о ОЕ н<} 1317 0° wd ide oe роз ушш 2nd Piek suse eiss «sk а —5% ' 
4/0 British Insulated & Helsby Cables Ord.. 61—71 1? 3 0 July, “Feb. c0 ds 449, Бо. 4% Deb Stock sessereseseseee: о 

9 зо Do. OperCent. РтеЁ...............: 51-4 15 0 0 Jam Jay ‚° SERE 557. Do. HN 5255, Stock .............. on т? 
St. о Do 4} per Cent. Ist Mort. Deb. (red.)..| 101 —103 | 4 8 O Jan Ju (1084... VP LAUS Кү Stock ененнен, ass 
5. 5 Do, 5%, Mort, Deb $їоск.......... 02 —104 1417 0 , Газ Se D 5% | Br and Elec. Trams. 5% Deb. (red.).. 102 —105. 
St $2, British Thoms'n-Houst'n 44% ist MtDb. 92—55 ' 416 3 Mar n iE oe 5 18 п; ans Eee rums Invest. Ord....| 8—9} : 

3 `*° British Westinchouse 10 per Cent. Pref.. de a opu RENE a ps шы enr um. Рге{........... “КЕР, | 
100 6 Do. брег Cent. Prior Lien Dbs. (red). 192 —105 516 0 я 1021. .. [S^ | д6/° Brig h Gals cen Prov. Certs..... 136 141 
51. 46 Do. 4perCent. Mort. Deb. Stock . Ээ —62 612 0 Jan “July | 2: 6l Nd о D S P О ec Rly. Df. Ord....... 121 — 125 
St 50, Brush Elec. Eng. Co. Prior Lien pe Stic | 774-825 | 6 5 о : ое [sc 597 Do ar Ci rd. Stock .... eene 110 Li 3 
St 449^ Do. 44°% Perp.Ist Deb. Stk ........ —59 |8 0 2 Mar, Sept: c s Гао 419; po в Pref. Stock........ cc Er 
St 440, Ро. Perpetual 2nd Deb. Stock ...... 7 42 11 8 0 | Jan, July! x | *- hoo 4 ó? Do: Y per Cent. Ist Mort. Debs....... 103 — 105 

г 5/0  Callender's Cable Con. Ог4............. 94—10} 72 12 0 Jan, July; ЭВ 915 gto? IDo 41°, Perp. Power Debs. ........ 192 —104 | 

5 2/6 , Do. Sper Cent. Cum. Pref........... 5—5 1417 6. n July S aes St o? B О Av ns Con. Deb. St. ........ 9) —101 ' 

. 1 07 a n c = ' d е О . + 
St 41%’ Do. 4} per Cent. Ist Mort. Debs. (red.) 98 —102 | 411 0° Nov May | 934 .. : E: As Ae Eum. Ist Mt. Db j—1011 
T 2/6 Castner-Kellner Alkali Co. ........:... 31-2) 15432 0- May, Nove oie! ЗЕ Dib Stock ort & City Tram, JSt MES, ау 

S о/ e e er 3D. ТОСКА а.а... ооо ооо оное 

| 4820 | DO. 4} per Cent. let mort: Den, red). 192 —109 | 4 4 0 Feb, Aug | 1064 -- | 5 2/6 | Calcutta Tramways (1 to 137,610) .....- | —6} 

0/7: Chadburn's (Ship) Telegraph Ord. ...... 1—14 | 7 5 6 March.... “o e Е 2/6 | Do. 5 Cent. Cum , | 445 

1 0/3} | Consolidated Electrical Co. ............ 11—18 |715 3 August .. "+ [st 40 Do 419, | ор b. S Pre... ener ' 99 m 

1 0/6 Consolidated Signal Co. АА k—X 13 6 0 April, Oct | uw. d 1 КУШ С о. Е 4} ^a " e „Stock (red. ) "TP NE i 

1 0/7; , Do. бргг Cent. Pref, cese 1—i 7 4 0 April, Oct el e 5 1/3 | City f B. ric М, Tran на : | 

З .. | Crompton & Co. (Nos. 1 to 85.000)...... i—} je Jan, July | '* | E aa oe ^ е лета rams Co.(1904)Sh. ЫЕ R | 
100 5% | Do. Sper Сепи 15: Mort. Debs. (red.).. 53—68 |8 6 0 Tan, July p 597 P lo b Tr & | . Stoc ANM URS | 

5 1/0 | Dick, pun Ord. eeu esses клея й— 1519 0 i dr cet] t 20 Hacer v г. & Lte. 5% Ist Mt. Db..... 9 38 | 

5 0/7: Do. 6 per Cent. Cum. Pref. ОТИЧЕ | | 516 0° Sept к : ale 1 а m | 5% та А Соп. Мі. 5% $1,000 50, 102 —103. 
St. 44% | Do. "4j per Cent. Deb. Stock ........ 9; —100:4И 3, Jan, July) © | + [оо 50 E K BP И ПН casas 

5 .. | Edison & Swan United (t A" * Sh.) (£3 pd. 4—4 | е | Fe», Aug! *- | 7o Mert Deb rams. Co. 5 per Cent. Ist " 

5. D». (£5 ра)... eee nn li—2 TE Feb, Аир T | Kal an "Els T Ssss 5 КЕ 2 85 
St. | 49, . Ро. 4per Cent. Mort. Deb. Stock (red. у 71 —75 5 9 6 | June Dec m i 55; D ces de rams. «ЖОККО 91°94 
St. 56 Do. Sper Cent. 2nd Deb, Stock ......! 77—80 6 7 0 Mar, Spt °° E бо? Ро 6 per oe A Bs SE Stock .... S6 — 

2 24° моо а E 0-1 514 3. Jan, July: ** - [P5337 Lise Flee alte О Чо ........ = 

2 руа! `7 рег Cent. Cum. Рге!........... | 1—1 800 uly n ee . 1:5) | 5 e So rd... esee nns bod — | 
St. 4°, Do. 4 per Cent. Регр. Ist Mort. Debs... 71 —76 5 9 O Jan, July' © eke a Do. 5 ы Cent. Ree. UD. ' 95 —9 

10 5/9 General Electric (1900) 5% Cum. Pref. . i 9—9} 5 8 0 June, Dec. ©. °: DUET. Madu El т Е, Mort Dens este ров 

4% Do. 4 per Cent. Ist Mort. Debs. ...... 7—92 49 6 Ma, Sept, у, | Т; 5о7 Ма dns Tras Beds 57o рер. ое oet 

9 12/2 Henley’s Telecraph Worxs Ord. ха & bnus' 1]{—12{ 5 6 0 Feb, Aug | 124. 11 ji; (199 o? | Manila Flee R POA S o Debs ы 9 1 —101À 

$ 23 Do. 4фрегСепї.Рге!............... й—5й |4 9 0 Feb, Aug} 48 - [ioo $12! Mavic Tee DE Da Gold Bonds.... | URL 
St. 4495. Do. 44 per Cent. Ist Mort. Deb. Stock: | 104 —106 |4 5 9 Маг, Sept | "| e 00) 3 | ш. „Сот. 5{............. a m 

10 ,. India Rubber, Gut. Per., &c., Works . 94—190: P Feb, Aug; >. - [ioo 249 | DA Ist Mrt. 5% Gold Ваз. 94—98} 

10 5/0 Do. 5 рег Cent. Cum. Pref. pL 9}—10} '5 00 : | р Ku «te 00 6 9, M t st р. Мог+. Bds "ocho so] ín n ng 100$ —102}. 
I0)! 49% ' +00. 4 рег Cent. Debs. (red.) ..... 92—95 |4 5 6 Арі, Oct 94 | t 44%, D ds 1922 N Sterling 4} per Cent. 00 ^i 
St 5? Johnson & Phillips 5% Ist Mt Deb. Stk | 78—83} bs i "ou Де Dec dde ое в 

| . National Elec. Construction Со. ........ 4-3 s April .. „р е t M P AR E! ^T (Nos. 1 to 4,600) ........ т —103 | 

1 |" Richardsons, Westearth & Co., Ltd., Ord.) 4—4 C UNDE RU iet ТЕ м quu 15—14 

lU ,.,,; Do. брег Cent. Cum. Рге!........... . 4-1 .. | May Nov | = rt 3/8 Ran 5 Ele, pi 5їоск.............. 101 —101 | 
St 44°41 Do. 44 рег Cent. Регр. Deb. Stock.. 68 —71 |610 0. Jan, July | ~! © Шм Cum. Pf. kae SPY есе —5 

<... Simplex Conduits 6 per Cent. Cum. Pref. 41—5 i S as ve y% D do Tat Mort Deb Su ls 5 P | 

12 307. tTelegraph Construction & Мше. 33 —35 '6 6 O° Mar July | 35. 33} t. | 44% Rio" Mo 2. Mort. Deb. е T 97 т 

1 |) Vickers, Ltd., Е а M —2% 1418 6; ге 2b tthe 5% Do. 50 УГ Gold Влав: siese eee 103 —101 | 

1 0/6 Do. Sper Cent. non-Cum. Preference. . ра =] 43 0 M M 100 ES E о, | yr. Mt. Впд............›... | 192-1991 
St 46? | Do. 4perCent Ist Mort. Db. Sk. (гей. 101 —103 | 3 18 6 | June, Dec | 1014 ., fe: | 552 | pos Pe RE SEM S DE 104 —106 
122 439% | Do. 4} рег Cent. 2nd Mort. Deb. (red.)| 104 —1C6 | 4 5 9 ]ипе, Рес 05 1054 Pt. 7 СИК, о. 5 рег cent. Регр. Cons. Deb. Stock: 1014 —103} 
ive SA ve oe was 3rd D Scrip.. | 105 —107 | 414 3 i | .. 100 4% oronto Ry. Со. Ist Mt. 4}% Ster. Bnds| 100 —102 

12"5 | G dte & 6°, Cum. Pref. ‚,....., 141—15 8 00 ES ° Я А 
l Willians & Robinson Ord. ........ idi кн .. | Apr, Oct] > | Colonial and Foreign Electricity 
S д 5. yis Su Ee MARO ы suus —li £s Apr, Oct . T | Supply, &c. 
| le r n S or e оффоео о» К өсө x 

! ^o pe Telegraphs. 61 —64 | 6 8 0 | May, Nov ES 3/0 Adelaide Elec Supply Co. 65 Cu. Pr. 5—5 
10: 80 ' Amazon Те!еўгарһ_........... ‚....| 7b—7 560. June, Dec. | -> | .. [10 6/0 Bob. Бер. з, Cum. Pref, уол | Roath | 
:00 5% Оо. 5 per Cent. Debs. (red). c...e.’ toss’ 97} — і 515 | ап i uly s | e t | 419. Do. 4} т Cent. De b. Stk. d. 98 —: | 
2t. 300 Anglo-American .................6.. 66 ‚4 9 6 PMyÁAeN, 67. .. (00 5%” Do. 5 per Cent. 2nd Mort. ‘Deb. St k..| 98 —100 
St. 35,9 Do. “Preferred асе о 110 —111 5 8 6 F,MyAgN| 1107 110] s 3/6 | Calcutta Elec Supply Ord. oc 017 
St. зоо Do. Deferred ...eressecroeseesees 25 —251, 519 0 ЕМУА2М 494 24И 5 2/6 | Do. 5% Cum. P Poof. ESS ewe CHES eee aS 5 4 
St. 49 Commercial Cable 4 per Cent. Deb. Stk... 86 —88 |412 9 |]nAp]y,O =.: ·. hoo 5% Caleary Power Co, 50, ов ds: 92194 | 

10 е^) Cuba Submarine Ord. ....... «een 93—104 |5 17 0 | Feb, Aug’ °° | 100 /2| Canadian Сап, Elec Сэ. Co n {15—119 

19 10 D» Preierence 10 per Сел... 17 —18 | 511 0 Feb, Aug, +: 100 $3}! Do. 7°, Ст Pf. Stoc Це 10 

ее cR cuc Loi а apes ые ILS 

5) 44^ Do. 4} per Cent. Deb. ....... — 99 —101 | 4 10. 0 , e с " „ӨП. Debs. осесть E | 

19 27) Direct United States Саре ........,... 7) —8 6 2 6 А 7H, 75454 557 | Eur ply Со. Vic Ontario $509 bds 924—944 
ot. 25) Eastern Ordinary .-.... eee ehm 29 —133 5 7 2 jaMy;Jy,O 1131 127 Indian E Elec. Si rs a aes 8S RR os К ae 
St. 17/o Do. З} per Cent. Pref. Stock .... D —92 !4 6 6 Ја,Му,Ју,О] 825 8liho- .. | Kalgoorlie El РБ се te Ord i ie i 
э. 4% Do 4 per Cent. Mort. Deb. Sic (red.)..! 1003—1024 3 19 0: May, Nov | -. .. { 10/7: Do 6 CE а bod Ord. . з | 
Dt. 2,6 Eastern Extension... eet | 121—121 E 12 0 Ја,Ар, Ју.О 121 12} тк per Cent. Cum ref, TEREE E es 
192 409 Do. 4 per Cent. Deb. $!осК.......... | 34—101}! 3 19 6 | Feb "Aug 991 же /o Бш аш Fone Co. 5% Gold Bnds.| 103 —105 

25 4°)  Eistern & S. Af. 4% Mauritius Sub. Debs. 9» —101 4 00. May, Nov ‚ 50/0 Melbou e E. Ord. ertum 2 

E 5.) С.М. (of Copenhagen) with coup 84 ee 32 —33 | 5 96 Jan, July 32t а t 507 | Do 507 Ist M . Cons. Ord. St 0051066 95 —102 

25 12/5 Indo-European о... ооо. 551—531] : 5 12 3 ' May, Nov t| 26° | Мен е forts. Deb. Stock TP 102 —105 : 
| 92 5% (Mackay Companies Common ec caes е 81 —B1 | [7] 2 0 ]а,Ар, Ју,О © HS I n Cold Bond ec. ght Co. 5% ist Mort. | 
19> 494 +00. Preference о... неее. 70 —73 1512 0 | ]аАр,]у,0| bd! $1 | Me one (eee 45 —85} 

i А 1) Е 5 о Teleg. Сө: sore sro | 53-6 | 113 4 April ....| 6$ 5 | MET: ‘Cum. Pref. et о 102 ior l. 

Оя; ә агро. Pref. „еее —5 1638 7 | д 4t . о vum. Pref. ©5ї............... < — 

190 4°, Pacific & ть do uar: Dbs.(red.) 20 10 4 0 6 , June, Dec x 45 5 и 5°о Ist Mort. Gold Bnds......... 944—964 
2} 1/3 WestCoast of America ..... esa RR Ue es 11—14 1400, Ду у. | P : onterey ‘Ву. L. & P. Со.15ї Mort. DE 88 —90 
100 49) Do. 4perCent. Debs. ..... Sere 976—993 (4 1 0: Jan fu c i Montreal Lt., Ht. & Power Co. Cap. S | 198 —-202 

1) 0/5. West India & Panama ....... ао Му Nor Ae SA Northern Lt., Power & Coal 5% Gd. Bás. 39 —41 ` 

1) 63 бо. 6perCent. Ist Pref... ИШ арын 5 9 0 Mas Noy юн — River Fiate Electricity Со. Ord. Stk..... 248 —258 | 

12 6/0 [A бл 2nd MSS EE e| 34—10}. 6 0 0 Мау, Nov heh, oo Do. 6 per Cent. non-Cum. Pref. Stk...; 110 —115 

ОИ БЫШ as wil М eum ОКЕ І 

: ern Telegraph ........... | me | er $100 Cap. St. 2 — 

зї, 4 Do. er Cent. nee Stock (г 13819 я о о Каор 13% 3% : . 5 per Cent. $500 Bon i ees 

ERI 5 1E hg T НЕ E i 

, n == о о. TET ZF 
102 —105 ? 0 m Ss. “es Victoria Falls Power Co. Prat ета ат А 1% 


* No vieta has been made for accrued Pee os redomptiow _ f Ex Dividend, 


t The London Stock Exchange Committee have me to um 
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IHE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY, SCIENCE AND FINAN (Е 


Becond Series (Weekly), 1878. 


BSTABLISHED, First Series (Weekly), 1861; 
(by post, 
No. 26. PRICE ВГХРЕМСЕ {1 
No. 1,768, [voii] БАКА 501019 EE 
CONTENTS OF THE CURRENT NUMBER, | however, they find that the leakance across dielectrics can 
Noras и 1037 | Positive Rays and Chemical in all cases be expressed as a simple linear function of the 
Arrangements for the Week.. 1041 Problems: .............. ..1059 a | à 
Oberating- Oharncteristica- of On he" Paver Paste al frequency. They thus put mathematicians and inventors 
the Umbrella Ty pe of Aerial. Conductivity of Dielectrics in possession of a new fact which is certain to prove of 
By D. Darrin. Illustrated. 1042 when tested with Alter- h TENES 
Education in Science as a nating Electric Currents of much practical utility. 
Preparation for Industrial Telephonic Frequency at E 
M e By H. A. ба wa КА d THE meeting much appreciated the skill with which the 
LA. west SUP EVA eming, c Е -— Я ; 
"The Corrugation of Rails, By F.R.S, a В. Dyke, authors had surmounted experimental difficulties. For in- 
Prof. A. Schwartz and R. G. B.Sc. Ilus. Continued .. 1060 А air hich-fr v alternator gave a very disg- 
Cunlitte, M.Sc. Tech. Illus.1045 | CORRESPONDENCE ........ ee . 1065 stance, Шей high (e pde. ame Ё | e: Ё y 
The Theory of the Submarine Electrostatic Effects in Re- torted wave, Instead of sending in a claim to the Royal 
Telegraph Cable. By H. W. ceiving Transformers for Qoeciet llie- Wav lternator the 
Malcolm, D.Sc. llus: Cont.1019 Racdio-Telegrapby (W. Н, | 2d У for AN: uy EE ` ret А Я y 
5,000 kw. Curtis Turbo-Alter- Eccles and J. Erskine- | devised a simple resonator by means of which sine waves 
nator for the County of Murray) rey | l | 
[оп Бесс Бир со. а. ИЯ Em were obtained at three telephonic frequencies, namely, 
Illustrated .............. 051 Invisible Antenne (Dr. Е. 920, 2,760 and 4,600 from their machine. Again, very 
The Causes preventing йо. i Kiebitz). : , 
More General Use of Elec- Buried Antennie and the апу forms of bridge have been suggested and usen чу 
tricity for Domestic Pur- Functions of the Earth in physicists for measuring the effective capacity and resis- 
DOSES oes pF Ye EE eg AA D Ys 1052 Radiotelegraphy (W. H. ; : Я : 1 
High Tension Porcelain Line Eccles). tance of absorptive condensers, but in every case coils, 
А Insulators — Discussion ....1054 | Tests of Metal Filament whose losses cannot be determined accurately, are used for 
МОКЕ АВАТЕМЕЎХТ.......... 1056 Lamps (К. W. Willcox). MR : : 9. 
REVIEWS .................. 1057 | Domestic Electricity (Fran- the arma. The authors surmount the difficulty by using 
End Ignition [ Codd] ; ele Huson А.М.Т.Е.Е.) air condensers for the arms. As a telephone was employed 
nalytical Mechanics, A Plea for the Art of bs : | | CE. 
comprising the Kinetics Switching (W. Perren as a detector it was necessary to have the room as quiet as 
and Statics of Solids and Maycock . possible. This was effected in the old-fashioned way of 
Fluids [Barton]; College Eastern Telegraph Schools’ M А TA 
Physics Reed and Guthe]; Athletic Club Dinner......1066 | experimenting at night. 
Spon's Architects! and PARLIAMENTARY INTELLIGENCE 1°65 БЕ 
KRCAT INTELLIGENCE S mean 1067 | IN the discussion Dr. RUSSELL criticised the assumption 


Builders’ Pocket Book ; | 


Annusire du Bureau des Municipal, Foreign & General Ў 
Longitudes pour l'An | NOUCS еее .1068 | that an absorptive condenser сап be represented by a 


1912: L’ Année Electrique, Trade Notes and Notices .. 1069 | : ; : 
И Kn: Companies’ Meetings ànd capacity shunted by a conductance, and suggested that it 
diorraphique [Foveau de Reporte ....... ......... 1072 | would be better to suppose that it was represented by a 

| condenser in series with a resistance, this arrangement 


Courmelles]. New Companies, &c. ........1074 
e. 1074 
being shunted by another resistance. He pointed out that 


Notes on Tariffs for Electricity City Notes (osse cia 
j i LS EJ 1075 


Supply. By В, Welbourn. 1058 Companies’ Share List... і 
this would explain why the alternating conductivity of 

COMMERCIAL AND INDUSTRIAL SUPPLEMENT. bomo eI D. d К ee 
The Round Tahle ызаа аккыш каккы Как ы ea d Zu CUI аншы ы ына чиа иши утыры ерып 
"c Organ Blowiog. Illustrated........... een 238, temperature. Mr. KEMPE did well to remind the meeting 
Deng Be Peng ton w хаси СЕЕ Шан — that the conductance of cables varies with their age. Не 
also stated that the ordinary “insulation” test of cables 


was of great value to those who could properly interpret 


NOTES. 
the numbers obtained. 


a MES 

Dielectrics at Telephonic Frequencies. Rail Corrugations а 

Тне Paper by Prof. J. A. FLEMING and Mr. G. В. DYKE, | т bl Ка Ду | 

which was read before the Institution of Electrical Engi- о чы о formation of 
neers last week, was of great interest and importance, The о кр i have been attacked both ue the 
authors have succeeded iu expressing the behaviour of laboratory and in practice, the latter method сөшриш 
dielectrics under alternating electric stresses at telephonic | ег an observation of the effects of different materials and 
frequencies by means of simple formuke. Hence their | Modes of construction on the rate at which corrugations 
Paper marks the beginning of a new ега of practical theory. | арреат, or else the collection and co-ordination of data 
There are so many mathematical difliculties in the theory | obtained from as many undertakings as possible. So far 
of the propagation of telephonic currents that insufticient | none of the methods has resulted in any sure means of 
attention has been given to some of the fundamental warding off the trouble. Elsewhere in the present issue will 
assumptions on which that theory has been based. ‘The | be found an abstract of an interesting Paper by Prof. А. 
SCHWARTZ and Mr. В. G. СозлЕЕЕ dealing with this subject. 


authors’ results prove conclusively that in many cases the 
assumption of constant leakance is untenable. Fortunately, | The authors believe that, having obtained the necessary 
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preliminary facts, the best method of attacking the problem 
is in the laboratory, where the many variables are more 
easily controlled ; and, having placed their investigations 
on record, they now leave the finding of the remedy to tram- 
wav engineers. А feature of the Paper 13 the description 
of various methods of pictorially recording the corrugations 
in the rails. It is also useful to have the distinction between 
“invisible” and “ visible " corrugations, the former often 
existing in the rails when first laid, or being produced by 
vehicular traffic, or by the displacement of the metal of 
the rail tread due to jumping, or skid, or slip of the wheels. 
The “ visible" corrugations are those which are at the 
present time causing such anxietv to tramway managers, 
and are, the authors believe, possibly an augmentation of 
the widely distributed “ invisible” corrugations, such 
development being caused by variation in the specific 
pressure between wheel and rail, or Бу flange action. 


Dd 


Domestic Supply. 

Ix the present issue we give an account of the recent 
discussion that took place at the Institution on the question 
of the domestie supply of electricity ; and we hope that 
the views put forward by the various speakers will be verv 
carefully considered bv every engineer interested in the 
development of electricity supply. Аз the question is 
one which most closely concerns central station engineers 
we are glad to see that the latter are taking a prominent 
part in the discussion, although in many cases this can only 
be done by communicating their remarks for publication. 
А number of such communications will be found on another 
page of this issue. 


Ах examination of the views that have so far been put 
forward shows that in the majority of cases the cost of 
electrical energy is considered to be the deciling factor in 
retarding the more general use of electricity for domestic 
purposes, and one engineer actuallv states that, until some 
means of reducing the cost has been found, it is foolish to 
push the business. We can by no means agree with this 
view, since 1 13 largely by а much more extensive use of 
current for all purposes that a reduction"in price will be 
obtained. In this connection it may be noted that Mr. 
Н. Н. Couzens believes that efficient publicity and а more 
commercial spirit will do much to bring about the desired 
development ; and the remarks of Мг. Е. W. Уплсох, who 
was able to give some interesting figures for Ámerican 
supply undertakings, show what importance is attached in 
that country to newspaper advertising and other methods 
of bringing electrical apparatus constantly to the notice 
of the public. 


Tue hot-water problem, again, is regarded by many as 
an important one for solution. There is some:hing to be 
said in favour of developing the thermal storage principle 
in such à wav that the rate of heat storage would be under 
the control of the consumer to some extent, so tha* it 
coull be increased when desired, except during an hour 
or two at the peak of the load. Any large demand for 
hot water could thus be met by increasing the current taken 
from the mains, such loads, of course, having a large 


diversity factor. Whatever the outcome of the present, 


undoubtedly searching and outspoken inquiry, on one thing 
everyone is agreed; namely, that the Institution 1s doing 
good work, even if this does not result in а permanently 
organised commercial section. 


The Coal Strike. 


Up to the present time gas undertakings seem to have 
suffered to a larger extent than electricity supply under- 
takings as the result of the cutting off of coal supplies. 
The most noteworthy example is at Birmingham, where the 
Gas Committee have now cut off the supply between the 
hours of 1 p.m. and 7 p.m., and the street lighting appears 
to have been reduced to an almost medieval condition. We 
fear that this will have a verv serious effect on those 
industries of the town which depend upon gas for motive 
power or for heating, apart from any private inconvenience. 
Gas consumers have been. warned to turn the gas off at 
their meters between those hours, but, even so, there must 
be verv considerable risk in cutting off the supply at the 
gas works. It seems doubtful whether consumers will be 
sufficiently careful to see that the gas is cut off at their own 
meters, and consequently burners are very liable to be 
left in such a condition that an escape of gas will take place 
when the supply is again turned on. That is a well-known 
weakness of this illuminant. There is also the question of 
“© air-pockets,” to which attention is drawn bv the Com- 
mittee. For an undertaking of the size of the Birmingham 
supply the above state of affairs shows a certain want of 
foresight, and it seems to us that when a local authority 
assumes the responsibility of supplying consumers it 
should take every possible precaution to see that the supply 
cannot be cut short even in the case of a strike of the 
present kind. 


Disaster to the Nauen Station. 

IT appears that the violent gale of last Saturday was not 
restricted to this country, and that it resulted т the com- 
plete destruction of the antenna at the well-known Nauen 
wireless station. It was only recently decided to increase 
the height of the Nauen tower from 100 metres to 200 
metres, and our readers will remember that the method of 
construction adopted, which was described recently in our 
Whether the additional 
height of the tower introduced some weakness that was not 
foreseen we do not know, but the fact remains that the 
tower, according to the reports in the daily Press, broke in 
two under the violence of the gale; very fortunately this 
did not result in anv loss of life, As is well known, this 
station is not used for commercial purposes, and consequently 
the present disaster will not cause inconvenience to the 
general public; but it will be realised that the possibihty 
of the antenna of a large commercial station being destroyed 
is a weak point in the equipment of wireless telegraph 
stations. Damage of this kind cannot be repaired quickly, 
and in the present instance it is stated that five or six months 
will be necessary, which is a long time compared with that 
required for repairing a submarine cable. In the light of 
this disaster, the possibility of using buried antenne, to 
which reference has been made recently in our columns, 
would seem to become increasingly important. 


columns, was somewhat unusual. 
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Tyne Electrical Engineers.—Lord Percy has been appointed 
honorary Colonel of this division of the Territorial Roval 
Engineers. 

International Electrotechnical Commission.— In our review 
of the proceedings of the Turin meeting of this Commission we 
omitted to state that copies of the report can be obtained from 
the central ofhce, 28, Victoria-street, London, S.W., for the 
small price of 1s. 2d. post free. 

Electric Heating in a Zoo.— According to the " Electrical 
World " certain of the bear cages in the Bru Zoological 
Gardens, New York, were heated electrically by means of 
radiators during the recent cold weather. The apparatus was 
protected from the curiosity of the animals by means of heavy 
bars. | 


The London Electrical Engineers.— The following notice 
relating to this corps appeared in Tuesday's " London Gazette" : 
Capt. А. E. Levin, A.M.Inst. E.E., is borne supernumerary to 
the estabhshment (March 12) ; Sec.-Lieut. H. M. Edmunds to 
be Lieut. (to be supernumerarv) (March 12); Sec. Lieut. 
Н. C. C. Tufnell to be Lieut. (March 12); Sec.-Lieut. L. G. E. 
Morse is borne supernumerary to the establishment (March 12). 


The Rating of the Human Machine.— According to the 
“ Electrical World " the average man dissipates about 2-5 kw.- 
hours of energv per day in motion, muscular action, mental 
exertion and heat radiation. This is equivalent to а con- 
tinuous expenditure at the rate of about 100 watts, or the rating 
of a à H.P. motor. In spite of his high body temperature 
(98-6°Е.) and large radiating surface, man's heat losses are sur- 
prisingly small—about 50 watt-hours per hour, or about one- 
half of the total energy expenditure. As a heating device the 
average man is thus about equal to a 16 с.р. carbon-filament 
lamp. 


Thawing Water Pipes Electrically.— The `` Engineer " 
remarks that since the discovery that frozen water pipes could 
be thawed by passing a rather heavy current of electricity 
through them from the nearest electric light mains, this neat 
method has met with verv wide application. An electric light 
company of New York city has recently been kept very busy on 
this winter work, utilising as many as five trucks equipped with 
the special apparatus required for the thawing work. Over 400 
cases, for the most. part pipes under lin. in size, have been 
handled in a single week. The average time for the current to 
do its work 18 about 30 minutes. 

An Electromagnetic Train.—The New York correspondent 
of * The Standard " referred in a recent issue to the invention of 
one, Emile Bachelet. for overcoming gravity and permitting 
cars to glide through the air at a speed of 300 miles per hour 
without encountering any friction except air resistance. The 
model track which the inventor has built at Mount Verron is 
provided with electromagnets at 1ft. intervals. The саг 
weighs 40 Ib., is made of aluminium, and rests directly in contact 
with the magnets. Оп switching on an alternating current the 
car is “ levitated solely by the repellent electrical current acting 
on aluminium." In this position it is held between guides, 
which, however, do not in any way support the weight of the 
car. At the opposite end of the track are placed two large 
electromagnets which, when excited, draw the car ^^ through the 
air like a gunshot projectile." Our contemporary remarks 
that * no opinions have yet been given by electrical experts on 
the invention, but the lay audience which witnessed the demon- 
stration expressed unqualified admiration and wonder.” We 
don’t blame them ! 

Cable Interruptions and Repairs. 

Date of Interruption. Date of Repair. 

Latakia—Palura ......... ......... Мау 26,1910 ... 

Cadiz— Tangier ....................., Feb. 27, 1912 ... — 
Alhucemas — Penon de la Gomora Feb, 28,1912  ... — 
Ceuta—Estepone .................. Feb, 28,1912 .. — 
Melilla —Cbhafarinas ............... Feb. 28, 1912 ... — 
Cadiz —Teneriffe..................... Feb. 29, 1912  ... — 
Jeddah—Suakim ..... ...... ...... Маг. 4,1912 ... = 


Cape St. James—Doson............. Mar. 14, 1912 ... — 
Pernambuco—Para .............. Маг. 28, 1912 — 
April I, 1912 


Pernambuco—Ceara ............... Маг. 28, 1912 -. 
Cap Haitien—Puerto Plata...... April 1, 1912 ... 


039 


Electric Traction in Switzerland.—It is stated that 19 Swiss - 


deputies, representing all parts of the country, have presented 
a motion to the Federal Council to consider the question of 
accelerating the introduction of electrie traction оп all the 
railways in that country which belong tothe State. The object 
of the motion is to further the exploitation of the national 
"forces motrices," and to render the Swiss railways inde- 
pendent of the importation of coal from abroad. The deputies 
received the assurance that the question would be diseussed 
by the Swiss Parliament at an early date. 

* Experimental Work on a New Standard of Light."—A 
Paper on this subject was read at a recent meeting of the Royal 
Society by Mr. W. A. Harwood and Dr. J. E. Petavel. F.R.S. 
The source of light emploved consists of a strip of platinum 
heated bv an electric current. Thermopiles measure the radia- 
tion passing through (4) а plate of black fluorspar. (b) а water 
trough. The thermopiles are connected in opposition. Аз the 
current through the strip is increased. the intensity of the 
luminous radiation increases more rapidly than the intensity 
of the radiation of longer wave-length. 
thickness of the absorbing media and distance of the thermo- 
piles, there will be one detinite temperature at which the read- 
ing of a galvanometer in the theimopile circuit will be zero. А 
long series of experiments showed that the light could be kept 


constant within + 0.5 per cent. when a constant temperature. 


was maintained by the above criterion. 1t was intended to use 
the method to establish a secondary standard of light which 
would not he subject to the periodic fluctuations of flame stand- 
ards or the gradual decay of incandescent standards. The 
investigation showed, however, that exceptional care and 
тапір" . tive skill were required to maintain the apparatus in 
vood working order; and from а practical point of view this 
defect probably outweighs the advantages gained. 

Increase of Traffic on the New York Subway.— According 
to " Engineering News,” in 1904 when the New York subway 
was opened its capacity was placed at 400,000 passengers per 
dav. In 1905. the first full vear of operation, the daily average 
was 318.000. In 1906. before the Brooklyn extension was 
opened, the daily load was in excess of 400,000, and for 1910 the 
average fleure was 110.000. — For the month of November, 1911, 
the daily average was 965.000, so that it is now probable that a 
round million of people ride in the subway on most weekdays. 
The principal change by which the subway trathe capacity has 
been raised to more than double that originally planned, has 
been the running of 10-car trains instead of the 5-car trains 
at first used: and trains are also run at shorter intervals 
during rush hours. These changes have necessitated longer 
station platforms, better brakes, couplings and signals, centre- 
side car doors and many other new feautres. While making the 


changes necessarv to handle the crowds which surge into the. 


subway stations during the rush hours, the operating company 
has added several features to increase the safety of travelling. 
It is not possible to increase the subway s capacity by further 
increasing the leneth of the trams, for already cars near the 
station entrances are crowded while cars near the ends of the 
train have vacant seats. Neither can trains be run more fre- 
quently with safety or advantage. Further increase of traffio 
must be dealt with by new subways. 


s The Electrical Conductivity of Bacteria ; and the Rate 
of Inhibition of Bacteria by Electric Currents.’’—A Paper 


on this subject was read at a recent meeting of the Royal. 


Society by Prof. W. M. Thornton. The electrical conductivity 
of bacteria is measured by observing their orientation when an 
alternating electric current is passed through а series of saline 


solutions of graded conductivity containing them. There is no: 


orientation when the conductivitv of the liquid 15 the same as 
that of the bacteria. 
ohms per em. cube, and depend upon the nature and state is 
the culture medium. The result of sub-culturing in broth of 
found to be that the conductivity of the bacteria increases at 


each step, reaching a steady value at about the fourth sum. 


culture. Tap water containing B. coli communis can be com- 
pletely sterilised by direct currents of 0-2 ampere per sq. cm. 


Therefore. for a given 


The values found range from 35 to 350- 
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in several hours. Alternating currents sterilise water nearly, if 
not quite. as well as direct currents having the same current 
density. In order to obtain well-marked and consistent results, 
it is necessary to use high current densities and to have а form 
of cell with a thin film of liquid which can be readily cooled. 
Milk is curdled by direct current at the positive poleand thinned 
at the negative pole. Milk can be sterilised without curdling bv 
passing alternating current, this action being largely thermal. 
The cause of the marked bactericidal action of light is sug- 
gested to be svntony between it and the frequency of electronic 
rotation ш the atoms of protoplasm. | 


» Wooden Insulator for High-Voltage Work.—A novelty. 
consisting of a wooden insulator and pin in one piece. has been 
placed on the market by the Minialac Electric Co., of Chicago. 
lt is described in the “ Electrical World.” The wood is 
thoroughly impregnated with an insulating compound which 
gives И. according to the claim of the manufacturers, rather 
remarkable dielectric properties. and at the same time acts asa 
preservative. Several varieties of wood are used, maple being 
employed in some instances. The impregnation makes tlie 
insulator black and gives the surface an oily feeling. The com- 
bined insulator and pin is turned out of a solid piece of wood, 
and it is asserted that the insulating properties secured after 
impregnation are better than those of glass of corresponding 
size and shape, It isstated that insulators made in this manner 
have been in service оп 4.000-volt, 9.000-volt and 12.000-volt 
high-tension lines without arcing. Further, that some of the 
earliest types have been in service as long as eight years; and 
show no deterioration in insulating qualities nor anv tendency 
to crack or split. There are several practical advantages in this 
type of insulator and pin. The device is practically non- 
breakable. and the packing and shipping can be simp!v and 
cheaply effected. 


Cost of Street Lighting in Chicago.—In a Paper on this 
subject. read before the Chicago Real Estate Board. Mr. H. 
Schaedlich stated that in 1887 400 miles of Chicago streets were 
illuminated at a cost of 3s. 74. per candle-power-vear. т 
1911. 1.200 miles were lighted at 84. por candle-power-vear. 
With the addition of the 10.000 lamps now being installed, a 
large proportion being flame ares. 1.700 miles of streets will be 
lighted. the operation of the new illuminants costing but 0-654. 
per candle-power-vear. About 5.500 direct-current enclosed 
arc lamps will first be replaced, the alternating-current circuits 
being provided with the new lamps later. А further 20.000 
lamps will bring the total upto 2.850 miles of illuminated 
streets. Berlin is stated to be one of the best-lighted cities : but. 
in comparison with Chicago, investigation shows that only 17 
miles of its streets are Hehted on the scale that has attracted so 
much attention. while but 200 miles are lighted bv gas. Ina 
aty where the density of population is as high as in Berlin the 
small street mileage makes high illumination possible without 
making the per capita cost excessive. Even should all the 
suggested 30.000 new lamps be installed in Chicago, 200 miles of 
streets will still remain to be lighted bv some other means. 
perhaps by high-pressure gas lamps ranging from 1.500 c.p. to 
4.000 c.p. each. 


“Оп the Relation between Current, Voltage, Pressure 
and the Length of Dark Space in Different Gases."— At a 
recent meeting of the Roval Society а Paper on this subject 
was read by Messrs. Е. W. Aston and Н. Е. Watson. In a 
previous Paper one of the authors has shown that in the dis- 
charge between large plane aluminium electrodes in gases at 
various pressures the following empirical equations are approxi- 
mately true:— 


D-AP2B«.c V=E Fy P. 


where D is the length of the dark space, V the voltase between 
the negative glow and the cathode. c the current density. P the 
pressure, and A. B. E. F constants depending on the nature of 
the vas. The first part of the present communication gives the 
results of the continuation of this work. with the values of the 
constants for hydrogen. nitrogen, am. oxvgen, carbon monoxide, 
helium and argon. The second part deals with a svstematic 
Anestivation into the behaviour of theinactivegases when ina 


pure state. It was found that these gases behaved in an 
anomalous manner. and by no means satisfied the above equa- 
tions in general, but gave values in better agreement witha 
third equation obtained by eliminating P from the two above. 
The results are described for helium, neon, argon, krypton and 
xenon, Peculiar interest attaches to these gases in that all of 
them exhibit to a more or less striking degree the primary dark 
space recently discovered by one of the authors in hydrogen 
and helium. The behaviour of helium was exceedingly erratic 
and seemed to indicate that this gas could support the discharge 
intwoentirely different ways. 

140,000-volt Transtormers.—According to the “ Electrical 
World " the Eastern Michigan Power Co. is being supplied witb 
12 single-phase, 60-cvcle, 3,000-k.v.a. transformers, designea 
for delta connection on its 140,000-volt transmission system 
These transformers occupy a floor space of about 11 ft. by 5 ft., 
and have a total height of about 19 ft. from the floor to the 
top of the high-tension terminals. Each transformer will con- 
tain about 4.000 gallons of oil. In addition to their high 
primary voltage, three of the transformers are designed for a 
secondary voltage of 2.470 volts; three for simultaneous ser- 
vice on four secondary circuits of 370 volts and 125 k.v.a. capa- 
citv. one secondarv circuit of 5,560 volts and 1,000 k.v.a. 
capacity. and one secondary circuit of 44,000 volts and 
1.500 k.v.a. capacity; three for one secondary circuit of 370 
volts and 125 К.у.а. capacity. one secondary circuit of 5,560 
volts and 2.250 k.v.a. capacity, one secondary circuit of 22,000 
volts and 500 k.v.a. capacitv. and. the remaining three for two 
secondary circuits of 370 volts, 125 k.v.a. capacity each, and 
one secondarv circuit of 22,000 volts, 9.750 k.v.a. capacity. 
Standard oil-filled leads are provided. These leads have an 
overall dimension of 7 ft. 4 in., and each contains about 30 gal- 
lons of oil. They have cast-iron bases which are fitted to the 
cover and extend down into the tank, well under the oil. The 
end is equipped with a brass ball, and the whole lead has been 
developed with the ultimate aim of reducing the possibility of 
corona effects. The transformers and leads are designed to 
withstand a test of 280,000 volts. 


The Coal Strike.— Although at the moment of going to press 
there seems some prospect that the miners will shortly return 
to work. it is obvious that a certain time must elapse before 
full supplies are again available. The latest news shows that 
this interval may react disastrously on some electricity supply 
works. 

Гохрох ErEcrRICITY Sv PPLY.—lIt is gratifving to note from 
а letter by Mr. H. B. Renwick. published in the “ Evening 
Times." that one effect of the strike has been " a kind of boom 
to the electricity business." 

Гохрох Tramway Service.—It will be possible to maintain 
a satisfactory service of cars on the London County Council's 
tramway system throughout the Easter holidays. 

Вкі:нтох.— Тһе electricity supply and tramway service can be kept 
running for another seven weeks. 

Ввогенту FEnRY.— The supply of electricity has been considerably 
reduced. 

CHESTER.— Ín the event of the strike continuing after Easter the trams 
will cease to run and the supply of electrical energy will be wholly discon- 
tinued during the daytime. Р 

Рехву. —Омшя to the closing down of the iron works the electricity 
supply has been cut off and householders have been obliged to use 
candles. 

EpINBURGH.—Dl'here is а six weeks’ supply of coal available. 

LANCASHIRE & YorKSHIRE RAIL wAY.—The whole of the Sunday service 
on this system has been cancelled, except the electric trains between 
Liverpool. Southport апа Crossens and. between Liverpool, Aintree and 
Town Green. 

MANCHESTER.— Notice has been given to several large power consumers 
that the electricity supply will be cut off from this (Thursday) evening 
until next Wednesday morning. ‘There is still a three weeks’ supply of 
coal available. 

Огрнам. — А full supply can be given for three weeks. ТЕТ 

St. PETERSBURG.— Owing to the strikeithe muni-zipality Бате not receive 
a single tender for the supply of 160,000 tons of Cardiff coal which 8 
needed for the electricity works, the waterworks and other municipal 
undertakings. | | а 

SUNDERLAN D.—Additional coal has been purchased at a high price, an 
power users will in future be required to pay a correspondingly increase 
price for their current. 8 

ToRnovav.—Both the electric and gas street lamps have been cut o . 
The electricity works have supplies of coal sufficient for several weeks. 
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Current Topics. 
Subjects of current interest dealt with in this issue include 


the following :— 

Dr. Н. W. Malcolm continues his article on “ The Theory of the 
Submarine Telegraph Cable." 

Мг. В. Welbourn contributes some notes on “Tariffs for Electricity 
Supply " in which a new type of maximum demand indicator is 
outlined. 

We describe a 5,000 kw. Curtis turbo-alternator recently supplied 
by the British Thomson-Houston Co. to the County of London 
Electric Supply Co. 

We give an account of the recent informal discussion at the Insti- 
tution of Electrical Engineers on ‘‘ The Causes Preventing the more 
General Use of Electricity for Domestic Purposes." 

We continue our abstract of the Paper reed by Prof. J. А. Fleming 
and Мг. G. B. Dyke before the Institution of Electrical Engineers. 
and entitled “ Оп the Power Factor and Conductivity of Dielectrics 
when Tested with Alterneting Electric Currents of Telephonie 
Frequency at Various Temperatures. ` 

At а meeting of the Manchester Local Section lost week Prof. A. 
Schwartz and Мг. В. С. Cunliffe read а Paper on “ The Corrugation 
of Rails." 

We also give an abstract of the discussion that took place before 
the Manchester Local Section when Mr. J. Lustgarten read his Paper 
on “ High-tension Porcelain Insulators.” 

Companies’ Meetings and. Reports.—The meetings reported include 
those of the British Aluminium Co., Vickers Limited, Stewarts & 
Lloyds, United Alkali Co.. County of Durham Electrical Power 
Distribution Co., Wm. Griffiths & Co., Newcastle & District Electric 
Lighting Co., Tynemouth & District Electric Traction Co., Potteries 
Electric Traction Co., Puebla Tramway, Light & Power Co., New 
Transport Co.. and Reuter's Telegram Co. 

The directors’ reports of the Cork Electric Tramways & Lighting 
Co., Alderley & Wilmslow Electric Supply, Bude Electric Supply Co., 
and Great Northern Telegraph Co. are abstracted. 


PERSONAL NOTES. 


Sir Joseph Larmor, M.P., F.R.S., is to receive the honorary 
freedom of Belfast. He was educated at the Royal Academical 
Institution in that city. - 

Mr. John H. Bunting (Bruce, Peebles & Co.) is about to leave this 
country for an extended tour in South America on behalf of his firm. 
He sails from Southampton on the 12th inst. for Rio de Janeiro, and 
will also visit Buenos Ayres, Valparaiso, Xc. He expects to be away 
for about four months, and we are sure his many friends, both at 

home and abroad, will wish him a safe and prosperous journey. 


APPOINTMENTS VACANT AND FILLED. 


The Chair of Mathematics at University College. Galway. Appli- 
cations by 23rd inst. to the Secretary . 

Ап assistant telegraph engineer is required for service in the Post 
and Telegraph Department of the Federated Malay States Govern- 
ment. Salary £300. rising to £350. with £60 duty allowance. 
Engagement for three years Applications to Messrs. Preece, 
Cardew & Snell. S. Queen Anne's-gate, Westminster, S.W. See also 
an advertisement. 

St. Helens Electricity Committee require a capable electrical and 
mechanical engineer with e.h.t. experience, as station superintendent. 
Salary £170 per annum. Applications to the borough electrical en- 
gineer, Mr. E. M. Hollingsworth, Croppers Hill. St. Helens, by 11th 
inst. Sce advertisement. 


Mr. W. C. Brown has been appointed an assistant engineer at 
Epsom electricity works. 

Mr. T. Gerrard has been appointed works superintendent of the 
Oldham Corporation Tramways. 

Mr. W. M. Trump and Mr. E. F. Gunton have been appoin ted 
charge engineers at. Willesden at 353. per week each. 


INSTITUTIONS AND SOCIETIES. 


Australian Association of British Manufaeturers.—Thoe first annual 
report of this association, presented at the recent meeting, showed that 
the membership was 169, including 71 British manufacturers and 98 
representatives of British manufacturers (representing 629 British 
firms) Mr. Percy Rosling is president, and Mr. R. H. Butler, jun., 
hon. sec. 

During the passage of the recent Tariff Amendment Act through the 
Federal Parliament the Association obtained a preference of 5 per cent. 


for dynamo electric machines of British manufacture over those of foreigm 
manufacture. In the original Bill it was proposed to include generators- 
for direct coupling to steam turbines (on which the duty previously was 
foreign 5 per cent., British free) under the heading of " dynamo electric 
machines," where the duty would have been for either British or foreign 
up to 200 H.P. 20 per cent., and over 200 н.р. 123 per cent. On the Bill 
coming before the Senate, representations were made by the Association. 
and Ministers were interviewed, with the result that the duty chargeable 
on machines up to 200 H.r. was fixed at foreign 25 per cent., British 20 per 
cent.. and over 200 H.P. foreign 175 percent., British 124 percent. It is also 
claimed that the Association obtained from the Postmaster-General a 
modifieation of Clause 9 (с) of the conditions of contract for supply of 
materials to that department, which penalised tenderers to the extent of 
1 per cent. per week on a whole contract if any portion of the contract 
should be delivered late. Under the clause as moditied the penalty only 
attaches to the overdue portion of the contract. 

Nottingham Engineering Society.— The fifteenth annual dinner of 
this society took place on Saturday evening, March 23. at the Victoria 
Hotel. Nottingham. Mr. Е. W. Davies. president of the society, being 
in the chair.—Among tho e ore «t were the Mavor of Nottingham 
(Councillor E. Mellor), the Sneriff (Councillor J. Pycroft). Sir L. 
Rolleston, Col. G. M. Jackson, and the following representatives of 
kindred societies :—Messrs. С. G. Conradi (Derby), W. G. Frater 
(London), J. Gregory (Middlesbrough), W. Gordon (Newcastle). 
W. Hadley (Birmingham), F. W. Hodson (Leicester), and J. H. 
Kitson (Leeds). After the loyal toasts had been duly honoured. 
Sir Lancelot Rolleston proposed '* The Imperial Forces.” observing 
that both the Navy and Army had never been so efticient as at 
present. Alluding to the naming of a cruiser after the city, he hoped 
the citizens would see that the city’s coat of arms was placed in a 
conspicuous position on the bridge of the vessel. Speaking of the 
Territorial army. more stress should. he thought. be laid upon 
efliciency and less upon numbers, Replying to the toast, Colonel 
Jackson emphasised the importance of employers encouraging their 
sons to become officers and their employés to join the ranks of the 
Territorial army. The sacrifice that employers made in allowing 
their men to go for training in camp was more than compensated by 
the health, energy and discipline which the men obtained. Owing 
to a slight accident whilst in the hunting беја that morning. Lord 
Henry Bentinck, М.Р.. was unable to be present. In his stead the 
Rev. J. W. Paul proposed ‘ The Mayor and Corporation." The 
Mayor, in reply. spoke of the importance to the city of the Derwent 
Valley water scheme, and also pointed out how essential it was to 
have efficient engineers at the head of all such great municipal con- 
cerns as the water, gas and electricity departments. '* The Society ”’ 
was submitted by Councillor Foulds, and the president in his reply 
spoke of the success of the Societys work during the past year. 
“© Kindred Societies” were honoured. at the cell of Mr. J. Crawford, 
Mr. W. Gordon causing much merriment by his humorous response. 
Anexcellent musical programme was rendered during the evening by 
Messrs. W. Downing. H. Smith, G. Elsey, and the Welbeck Quartette, 
with Mr. А. Pike аз accompanist. 


EDUCATIONAL NOTICES. 


Hartley University College.—Southampton Town Council have 
decided to guarantee a payment of £10.000 towards the building 
scheme of this college on condition that the county councils of Hants.. 
the Isle of Wight, Dorset and Wilts and the boroughs of Portsmouth 
and Bournemouth contribute a fair proportion of the sum required. 

Engineering Exhibition.— An interesting exhibition of the work of 
students attending classes for engineering in London was held at the 
Whitechapel Art Gallery on Thursday, March 28. The various 
apparatus shown was wide in range, and in many eases displayed 
considerable manipulative ingenuity, upon which both teachers and 
students must be congratulated. 


ARRANGEMENTS FOR THE WEEK. 


WEDNESDAY, April 10th. 
ASSOCIATION. ap AINE RS IN CHARGE. 
З p.m. Meeting at St. Bes 7s Institute, Bride-lane, Fleet-street. 
Paper on “Some Noc « on the Use and Calibration of Elec- 
trical Instruments," by fees, С. К. B. Elphinstone and. W. 
Phillips. 
THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Colonel Н. M. Leaf. 
The following orders have been issued for the current week :— 
Monday, April Sth.— Headquarters will be closed. 
Tuesday, April 9th, “В” Company.—Technical work and military 
telephones. 8 p.m. to 10 p.m. Recruit instruction, 7 p.m. to 9 p.m. 
Thursday, April 11th, °С” Company.— Technical work and military 
telephones, 7 p.m. to 10 p.m. 
Friday, April 12th, “ D" Company.— Recruit. training. 7 p.m. to 9 p.m. 
Technical work and military telephones, 8 p.m. to 10 p.m. 


Saturday, April 13th.—Headquarters will be opened for regimental busi-- 


ness from 10 a.m. till 12 noon. 
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‘OPERATING CHARACTERISTICS OF THE UMBRELLA | 


TYPE OF AERIAL.* 


BY D. DARRIN. 


The investigation here described was made at Cornell University 
lost May. the effect produced upon the receiving efficiency by varying 
each of the following elements being ascerteined : Angle of inclina- 
tion of antenna wires. length of antenna wires, wave-length of 
signz!s, number of antenne wires and quality of signals. А ше са 
was employed to correct the observations for all variations due to 
changes in weather conditions from азу to d уу. 

The sending station was loested at Franklin Hell, where there was 
erected « 100 ft. 11-wire aeris! of the horizonts! type. The receiving 
station wes located on Cornell Heights. approximately 2.000 ft. from 

‘the sending station. It consisted of о square wocden tower measur- 


| 
| 
| 
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Capacity Simplified 
Connection 
'{ Detector Diagram 
б рг Barth 


Fic. 1,.—Receivine Стксшт АТ FRANELIN Hatt. 


ing 8 ft. by 8 ft. at the bottom, 3 ft. by 3 ft. at the top and 43 ft. in 
height. with a pole extending from the top to a height of 57 ft. The 
aerial at this station was of the umbrella type, and was the one on 
which the tests were мад». Ап iron collar was placed around the 
above-mentioned pole and arranged so as to be easily raised and 
lowered for necessary adjustments and changes in the antennz. 
From this collar flexible leads гап down the side of the tower to the 
receiving instruments and then to the ground. Also from this collar 
as à centre the antenna wires radiated outward. 

The receiving equipment (see Fig. 1) consisted of two variable 
inductances (coarse and fine adjustment) for tuning, a silicon 
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-detector and a sensitive double-reeziver head telephone ; and for all 
the quantitative test. measurements of receiving apparatus a 
very sensitive ammeter of the Fleming type was med» and used. 

The first two tests were performed together in the following 
manner: The sending station was arrenged to radiate energy in the 
form of electric waves et constant amperage and constant wave- 
length (the contact sending key being hold down continuously during 
the whole of each run of 2pproximetely five minutes in order to have 
à steady uninterrupted outflow of energy). At the receiving station 
the gerig! was tuned for maximum reeding of current received under 
varving conditions of length of antenna wires and angle of inclination 
of antenne wires with the vertical. 


* Abstract of an article in the “ 


Electrical World." 


The third and fourth tests were run in а manner very similar to 
that of the first two. The sending station was operated to give 
constant amperes radiation as in tests one and two, but the wave. 
length was varied. 

RESULTS OF TESTS. 


The angle of inclination of the antenna wires has à very important 
bearing on the receiving efficiency of an umbrella-type aerial. In 
Fig. 2 are plotted curves representing the results of the first and 
second tests, end from an inspection of these curves three points 
stand out very clearly, namely, that the received current increases 
with an increase of the angle of inclination of the antenna wires; 
that the rate of this increase is greater as the length of antenna wires 
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increases ; that for any constant value of length of wires the rate of 
this increase decreases as the angle of inclination increases. The 
curves would appear to be hyperbolic in form, but no mathematical 
statement of their general form of equation would be allowable 
without more extensive investigation and more complete data on 
that point. | 

The length of antennz wires is also a very important factor in the 
design of this type of aerial. From the curves of Fig. 2 a second set 
of curves for the same data was derived, as shown in Fig. 3. Two 
points stand out most prominently in connection with these curves, 
namely, for any given value of the angle of inclination there is а 
certain value of L/H which will give the maximum received current, 
other conditions being constant; as the value of g increases, the 
value of L/H for maximum received current a!so increases, as does 
also the maximum received current. 

From these curves it might also be predicted that at some value 
of 8 approximately equal! to 90 deg. any increase in the value of 
L/H wou'd produce an increase in received currents. 
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The wave-length of signals has an interesting and important bearing 
on the receiving efficiency of this type of aerial. А glance at the 
curve of lig. 4 will reveal the fact that an increase in wave-length 
preduces a decrease in reccived current and vice versa, other con- 
ditions remaining constant. This curve wou'd seem to be hyper- 
bolic in form, and would indicate that an infinite received current 
might be attained if the wave-length сош be reduced to an in- 
finitesimal. 

The number of antenna wires has a d»cided bearing on the receiving 
efficiency, as shown in Fig. 5. This curve hardly requires discussion, 
except to call attention to the fact that the extra expanse and bother 
of installing and maintaining an aerial of more than six wires is not 


justified by the slight inerease in received current obtainable by 
such increase in the number of wire;. 
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* The quality of signals was the last feature to be investigated in 
determining the elements that affect the receiving efficiency of an 
aerial. In this test the object was to compare the oscillations of the 
fixed and rotarv spark-gap as used in the other tests with those set 
up by a Poulsen are sending apparatus. Owing to trouble in the 
operation of the arc. the results obtained were verv unsatisfactory, 
but the substance of such tests as were made is аз follows :— 


‚а Spark discharge. Poulsen are. 
@ Wa ve-length, METES ааа з ...... коо 
ES Current(V ЖОЛ ОК КОККЕ uo MEM 1:35 


The fact that under poor operating conditions and in spite of 
greater wave-length of oscillations the are produced a higher velue 
of received current would suggest the possibility that under favour- 
able conditions it might be much superior to the spark discharge as à 
sending medium. | 


5°0 

45 

4:0 
~ 3:5 
`> 
"$0 
х 25 
© 20 


2 4 6 х 1, 12 
Constants : —Wave Length = 500 metres. H:-57 ft. L—140ft. B—:4". 
Ес. 5.—V ARIATION OF CURRENT WITH NUMBER OF WIRES. 


А very important point which could not be investigated in this 
series of tests is the effect of varving H. the height of the receiving 
aerial. Experiments should also be made on the effect of variation 
of 8 from 0 deg. to 90 deg. and from 90 deg. to 180 deg. Further 
experiments on the effects of varving wave-length on the values of 
received currents would. without doubt, reveal some valuable 
information. 


EDUCATION IN SCIENCE AS A PREPARATION FOR 
INDUSTRIAL WORK.* 


BY Н. A. ROBERTS, М.А. 


There has been much recent discussion of this and kindred matters, 
hut this discussion has been contined. as a rule, to the question of the 
training and employment of industrial chemists, or of engineers. I 
desire to survey à somewhat wider tield : to inquire into the attitude 
of the industria! world to the educated man : into the question of the 
supply of persons of a high rank of intelligence ; and into the effect of 
higher education, and particularly of education in science, on а voung 
men's fitness for industrial purposes. 

The class of students under consideration is of а somewhat high 
order of ability. and the question at once arises as to the numbers in 
which they are prcduced. Are there enough of them? Every 
practica! man and every professor will tell vou, No. Not enough, at 
all events, to meet the almost overwhelming demands of a great 
industrial community of the present dav. How far the higher 
equipment should be carried is, even from the point of view of the 
student, a nice question. The vears spent in attempting to acquire 
technical knowledge which is beyond the ree! limit of his ability may 
be positively harmful to him. For it must be remembered that on 
rather lower levels it is easier to achieve a relative success. To aim 
high is to incur risks; they are not always worth taking. 

The explanation of the employment of the graduate in commerce 
may be put in a very few words. И arises from the tendency to the 
formation of great organisations and the use of capital in the mass. 
We have commenced the era of * Trusts " in some form or another. 
The old family business, small enough to be ofticered by a few sons 
and nephews, no longer occupies the whole field. In the great organi- 
sations there is room for the educated man, as a servant, it is true, 
but as a servant profitable both to himself and his emplovers. 
Modern business, moreover. is said to require more imagination, 
more adaptability, and a wider outlook than was once the case. Ina 
Peper which I read before the British Association in 1904, I pointed 
out the growing diversity of employment of graduates, and I stated, 


* Abstract of а Paper read before the Boyal Society of Arts. The 
Шог is secretary to the University of Cambridge Appointments Board. 


as the result of examination of the records of a particular college. that 


іп 1865-70 only 3:3 per cent. of graduates adopted a commercial life ; 


in 1885-90 this percentage had risen to 11-5; while of the students 
matriculating in 1900 and 1901 no fewer than 21 per cent. were de- 
stined to commerce on either its administrative or technical side. 
Further, ап undoubted change of feeling is taking place towards 
what must after all be the chief concern of an industrial community. 
1 would at the same time earnestly plead for some attention on the 
part of educators to the ethics of earning an adequate income. 

I come now to the question of a scientific education as а prepara- 
tion for affairs. ^" Science " has been so frequently advocated as on 
educational panacea, that it is as well to examine how far the facts 
justify this. Perhaps it will lead to clear expression if I state my 
own conclusions. No. 2 has been arrived at in contradiction to my 
own previous prejudice. They are :— 

1. That the essential of education for practical affairs is that. it 
should not be an education of " snippets,” but should proceed along 
one main line. A young man should have a “ file to bite." 

2. That so far as gencral affairs are concerned—those which 
require no special technical knowledge—the scientific education, 
carried far enough, is as good as пу other, but does not appear to be 
better. But that a minimum of science shou!d be indeed in every 
edueation. "This minimum should be something more than that 
indicated by a late headmaster of а great publie school, who wanted 
his bovs taught ** as much science as a gentleman ought to know." 

3. That there is, nevertheless, a vast area of possible emplovment 
in industry for which a scientific education is essential, and that 
therefore the boy who receives, and is fitted for, a scientific education 
has exceptional opportunities. | 

We are making no attempt to decide on broad lines the educational 
courses in our secondary schools ; we merely introduce more subjects 
in response to popular clamour. Yet we are spending millions on 
equipment on no considered plan. Provided the machines and build- 
ings are large enough, or expensive enough, and run enough energy 
to waste each day, we are satisfied. Yet this question of curricula, 
as every teacher knows, cries for solution ; and the schoolmaster, the 
very man who knows the properties of his raw material, will certainly 
not have much sav in the solution of it. While large sums are 
lavished on buildings and plant. we keep the pav of our teachers at à 
level which is absolutely seandalous. А п, à man of business 
ought to be able to form some judgment, from his own knowledge, of 
the qualifications of any " expert " appointed by him. 

I will now dea! with my second conclusion. I have prepared here 
a diagram showing the kind of degree taken by about 50 Cambridge 
men, employed in commerce by five or six great organisations. The 
men аге nearly all well under 30 vears of әре. 1 have included in the 
list every graduate known to me es emploved in the houses con- 
cerned, in order to avoid any suggestion of selection ; 19 graduated 
in classics, 5 т history, 4 in law, l in theology, 4 т modern languages, 
9 in mathematics, 5 т engineering and 8 in nature! sciences. They 
were 52 in all, four of them gradueting in more than one subject. 
The literary ability shows up extremely well, but it must be remem- 
bered in counting heads thet graduates in science have, as a rule, 
more specialised careers in view. 

Now this is a peculiarly efficient group ot men for their purpose. 
Two of them only, after a trial, thought themselves unfit for com- 
mercial work ; a number. with good fortune, it is true, are already 
occupying positions of high responsibility. The mejority of the men 
fall academically into the First Cless, or the upper part of the Second. 
The exceptions are mainly mathematical or engincering students— 
but the extremely keen competition in these subjects at Cambridge 
may account for this. It will be seen that this result is in accord 
with the analysis made at the Galton Laboratory of the class lists in 
Literae humaniores at Oxford, which proves (I quote from memory) 
that the successful in after life were mainly distributed over the First 
and Second Classes, with a slight, but not an overwhelming, prepon- 
derance in favour of the first ; the proportion of successful men in the 
lower classes was much less. 

But 2n education in science leads to wide opportunities. Yet I 
cannot satisfy myself that the outcome of the scientifie education 
as conducted is all it should be ; indeed, I think 1 detect many a case 
of undeveloped ability, a want of power of expression above all, which 
points to a serious defect. The public schools do not tum out enough 
students of science. The others tum out many, but they seem to be 
specislised much too early; they are good exzminees. I believe that 
those of real originality suffer less under the system than the rest. But 
it is given to few of us to be origins! И these boys had a reasonable 
literary bias, and in consequence cou'd think clearly and express 
themselves clearly in terms of their mother tongue ot least, they 
might. be very effective materia! for the world's purposes, But they 
are apt to be difhdent and tongue-tied; or if not unsure, then too 


. sure, of themselves. Ido not think that a training in English would 
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be sufficient in itself; there ought to be an adequate study of at 
least one difficult language. 

Here is a rather brilliant little group of 12 young Cambridge men 
employed in technical industry. All are, as far as I can tell, likely to 
rise to considerable distinction. I have chosen them as being ет- 
ployed on the administrative rather than the technical side. It will 
be observed that eight are First Class men ; two graduated in the 
Second Class, and two in the Third. Their scientific qualifications 
are about equally divided between pure science and engineering. In 
several cases there is strongly marked literary power. Of the others, 
all with one exception have had a strong literary basis to their educz- 
tion; for they come either from public schools in which a high 
literary standard is set, or from a few other large schools of which the 
same is true. I call to mind two or three other cases in which the 
ability as recorded by academic performance is equal to the best 
shown above, and in which there was no fault to find with character ; 
but in some indefinite way the men did not seem broad enough for a 
career of organisation, and looking at the early records I have sus- 
pected that the chemical laboratory replaced the Latin grammar at 
too early a stage. 


I now come to the question of the training of voung men who aim 
definitely at а career on the technical, as opposed to the administra- 
tive side, of industry. In a general way the sound opinion seems 
fortunately to be gaining ground with rapidity. It is that, what- 
ever else is omitted, the training in pure science should be as complete 
as possible, and that it certainly is not complete without a reasonable 
amount of research. The latter is especially valuable in developing 
manipulative skill and self-reliance, and I am inclined to attach the 
greatest importance to the research period. This, of course, involves 
à university course of four, and, if possible, five vears. It is, there- 
fore, most desirable that the “ assisted ” student should not have his 
university career cut too short. If, in consequence, the less able 
students find their way to the more strictly technical schools, they will 
actually profit in the long run. Here they will prove capable stu- 
dents; and will become valuable parts of the industrial machine. 
satisfactory to themselves and to others. The grading of ability is 
thus of supreme importance. The advantage of examination records 
for public purposes, or for those who are disposing of publie funds, is 
that they are absolutely impartial. "That is the reason why, in spite 
of the acknowledged imperfection of the system, it is difficult to dis- 
place. But in the determining of how far a given student should be 
encouraged and assisted to proceed, it is, I think, most desirable that 
the opinions of the professors, and others who know best the quality 
of his mind, should be taken into account. 


After a five years’ course in a university the student may have 
reached the age of 23 or 24 without having аз yet earned a penny. 
That state of things has not unnaturally evoked criticism ; but. if we 
compare our own practice with that of our two greatest industrial 
rivals—Germany and the United States—we find that in those 

nations the training is considerably longer, and is seldom finished 
before 27 or 28. It is certainly possible to go on too long, and I know 
of students who, by doing so, have missed their market. But I sug- 
gest that at the age of 23 or 24 we have e arrived at what is. т our ex- 
perience, the ideal 2 age for undertaking the strenuous and taxing work 
of industrial chemistry. 

So much, then, for the university, or the technical high school of 
approximately university rank. How about the technical sehools as 
a preparation for industrial work ? They aim, of course, at educating 
a different order of student. Are their methods in all respects 
satisfactory ? I have had the curiosity to measure the plans of 
one of them, a school most lavishly equipped. The space allotted to 
pure science and engineering was about 40 per cent. of the whole. 
This space, however, included all the lecture-room accommodation, 
and the professors’ end students’ rooms. The remaining 60 per cent. 
of space was allotted to the purely technical processes, such as dye- 
ing, weaving, brewing, &e. The space allotted to pure chemistry was 
3} per cent. of the whole; that allotted to physics was less. Now, 
in view of the importance of an elementary knowledge of chemistry 
in all the work undertaken, of the importenee of 2n advanced know- 
ledge in much, and of ә superlative knowledge in the case of some 
students, the space allotted to pure chemistry is ludicrously small. 

I come now to the question of supply and demand. Tam told hy 
good authorities that a gocd deal of the criticism levelled at the 
English industrial world on the subject of its neglect of chemistry is 
very much beside the mark. The case of the coul: tar dyes is fre- 
quently quoted against us, But while our imports of these from 
Germany аге worth £1.683.000, we have. on the other side, immense 
exports of rough i inorganic chemicals to that country. A Cambridge 
man in business in the Midlands tells the same tale. “I ean assure 
you that. whatever may be the case in other parts of the country, the 

manufacturers in my neighbourhood are fully alive to the importance 
of science.” 


I may be asked, then, are we personally satisfied with the attitude 
of manufacturers ? The answer is, broadly, Yes. We could fill 
more good places than we have men for, and I am very much relieved, 
where I should have been anxious a few years ago, to know that the 
number of students reading advanced chemistry at Cambridge has 
precisely doubled in this last year. It is gratifying, too, to find great 
concerns giving us & general order to report whenever we have ready 
а man who is likely to satisfy their requirements. 

The author next gives à general idea of what happens to those who 
specialise in chemistry. Their destination appears to be as follows : 
13 per cent. are or will be ultimately teachers or researchers of the 
highest rank; 15 per cent. will be occupied in public schools and 
important technical schools ; 58 per cent. will be employed in indus- 
try, either- as chemists or managers ; about 5 per cent. may be 
absorbed by agricultural research, and as to the remaining 10 per 
cent. I can give no information. 

I have also examined the output of one of the higher technical 
colleges where a diploma of associate in chemistry is given, and 
where the work reaches a high standard. The number of associates 
emploved in technical industry is 64 per cent. The higher branches 
of teaching absorb 10 per cent. ; 10 per cent. are consulting chemists 
or analysts; the Government service has taken 6 per cent. ; another 
6 per cent. are in scliools ; and, finally, 3 per cent. are unclassified. 
Of the latter some did not definitely follow а chemical career. I 
think this must be regarded as à most satisfactory result, and one on 
which the school in question may be highly congratulated. 

Now, though the conditions of employment in the case of the more 
highly trained men, as shown above, are satisfactory, there are two 
points to which I should like to allude :— 


1. Commencing stipends are often all that can be desired, and 
some firms show 2 generous appreciation of the fact that, though a 
man cannot be immediately useful, still a large sum has been spent on 
his education, and he cannot be expected to look with any satisfac- 
tion on the offer of work at a salary which is temporarily small. I 
think the conditions in the first vear or two should be laid down 
rather more definitely than is sometimes the case, and that a little 
more liberality in this respect would do something to increase the 
number of men who adopt technical chemistry аз a career. I believe 
an initial contract which gave a relatively small pay for six months, 
say, at the rate of between £100 and £150 a year, and after that a 
guarantee, in the case of satisfaction, of à commencing stipend of 
£200, would be found to be satisfactory. 

2. There is another point. I am not so well satisfied with the 
prospects of employment for a rather different class of man as a 
process conductor, & man who might rise to be a useful business man, 
either in the works or in other parts of the administration. Such a 
man, while giving evidence of tirst-class ability, say, т Part I. of 
the Natural Science Tripos, would be chosen very largely on 
personal characteristics. Не would be very much like the class 
of man engaged in business administration. There ought to 
he а wide ground in industry for the profitable employment of 
such men. | 

It is just possible that if English contracts with technical men were 
a little less stringent, the tendency of good men to scek a career in 
commercial chemistry might be somewhat increased. My inquiries 
as to German practice show that in that country scientific assistants 
are not bound for such long periods. In the case of commercial 
employés, no contract which places an unreasonable hindrance in 
the way of the success of the employé is binding, and on no account 
whatever can any restrictive conditions apply after three years from 
the termination of the contract. Scientitic assistants do not, how- 
ever, come under the commercial law. The professional law protects 
them against exploitation by industry, but not so clearly as the сот- 
mercial law docs those to whom it applies. А common form of 
contract for the scientific assistant would not appear to be verv 
different from the English, except that Из restrictive clauses would be 
less severe. 

Jt must not be supposed that the industrial chemist is the only 
type of graduate for whom there is a demand. Agriculture has just 
awakened to the fact that the scientifically trained man can be of the 
greatest use, and it is nowadays employing scientific chemists to 
investigate such subjects as the problems of soil fertility and the 
growth of crops, and the laws of nutrition of animals. Botany, too. 
has established itself as a valuable ally. In fact, at the present time, 
the demand for young men with a sound scientific training. followed 
by а good training in one of the branches of agricultural science, 13 
greater than the supply. 


The question of the employment and of the education of engineers 
is а good deal simpler. As regards education, a theoretical course 
is now largely admitted as desirable. In this, a considerable hand- 
ling of tools and machines is of course essential. and this accounts for 
the very large space occupied by the engineering department of the 
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‘technical school I mentioned above. А student even in the drawing 
office wants a good deal of room. In the case of engineering labora- 
tories. however, there seems to be a tendency to unnecessary size of 
machinery, with all the attendant expenses of energy running to 
waste, more lighting, heating, higher rent and rates. Besides, apart 
from the mistake of running a 200 H.P. engine when a 20 n.r. will do, 
you can, I presume, for the same current cost, run ten 20 H.P. engines 
at once. Now this is a great advantage. for, as a fact. it is a 
complaint of students who learn in the leboratories equipped on 
the larger scale. that they far too often have merely to look on idly 
when they wish to handle things for themselves. 

Owing to the enlightened policy of many of the great firms of 
‘mechanical engineers, a student's practica! training is nowazdevs easy 
to get. Premiums are the exception, and I know firms who will help 
out a student of more than average ability. 

The genera] situation may be gathered from a Paper issued by our 
Appointments Board in 1910. Returns were obtained for 176 
graduates, 133 of whom belonged to the vears 1902-6. Тһе average 
age of these was about 28. The emplovment of these graduates at 
the beginning of 1909 тах be roughly clessified 2s follows : Directors 
or partners in manufacturing concerns, 10 ; partners in consulting 
engineering firms, 14; subordinate positions in manufacturing firms, 
40; assistants to consulting engineers, 9; professors or heads of 
teaching institutions, 6; assistant teachers. 17; in service of Govern- 
ment, municip2lities or railway companies in the British Isles. 12; 
Govemment engineering services abroad, 28; miscellaneous, 31. 

The situation with regard to civil engineers in this country is not by 
any means so satisfactory es is the case with those who go to the 
mechanical firms. In the first place tbe premium requisite for entry 
into a first-class firm is à very large one. and is prohibitive to many 
students. "The remedy is not easy to see, for the pupil of a greet civil 
engineer gets a very valuable training in return for his premium. 
But the fact remains that many of the abler men are excluded. In 
the second case, work in an old country is naturally scarce, and, 
thirdly. so much civil work is dependent on borrowed capita! that a 
general rise in the rate of interest tends to prevent the execution of all 
but the barely necessary. Further, I seriously doubt whether the 
services of corporations, municipalities, &с.. are recruited in a really 
satisfactory wav. The Government services, on the other hand, and 
those public enterprises abroad, the officering of which is entrusted 
to eminent civil engineers in this country, ore well reeruited. A few 
great railways take a very enlightened course. end do not allow 
premium pupils. 

I have laid stress on treining in pure scienee. Fortunately. now- 
adays we are far from the attitude which held that directly a dis- 
covery became economically profitable the treatment of it should at 
once be excluded from any educational course. But there are not 
two kinds of science; there is only one. Emploved for purposes of 
production, a given line of research may not be worth carrving out. 
however fascinating it шоу be from the scientific point of view; 
and even in the cases in which a discovery is economically profitable 
a manufacturer may heave to pigeonhole the patent for a long 
period. He ту heve already a more costly process at work, 
but unless he can put the production on the market with & sufh- 
ciently greater m»rgin of profit to himself. he moy not be justified 
in the new сера! outlay. It is all the more importent, then, thet 
pure science es opposed to the creating of processes should be heavily 
endowed. The amount of research done in Englend has been very 
much less than it should heve beon, simply beceuse the difficulty of 
the immediate steps ia research has bean reetised, спа there has not 
been г, sufficient Пу рос or equipment for those who were known 
to be fitted to overeom. (позе difficulties. 

In conclusion. I do not think that anyone who survevs the fie'd can 
come away from his study of it without a feeling of great hopefulness. 
It is a national РУЫ of ours to pour dust on our heads. On the 
whole, it is а hostthy though unpleasant one. The critici»ms of the 
practical men asd the mon of scicnee are especielly valuable; they 
go home much d sopor then their cuthors sometimes suppose. But I 
would implore zay respousible person whose words will hove weight 
with the public to " verify his references.” One so constantly seas 
absurd misstatements thot one fears that (Вох ere in reality * Whot 
the public want." Every ststemont is just wrong, and the harm 
thus donc is ineteuleble. Oxford gad Cambridge, E believe, suffer 
especially in this wey. But because of our overwhelming confidence 
in à new broom (at let, until it hes begun to sweep), the older of the 
modern universities have not escspzd their share of ill-informed 
criticism. In this respect wo сте all in the same boat. We have at 
Cambridge spent, I suppose, much more then holf а million in our 


‘ondeavour to satisfy imperative modern requirements. To some- 


thing like £350,000 in the № decade I can positively spesk from 
nersonsl knowledgo. How long will the ротгоё cry continue that 


` these old universities must wake up” ? 
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THE CORRUGATION OF RAILS.* 


BY PROF. A. SCHWARTZ AND В. G. CUNLIFFE, M.SC.TECH. 


Summary.—The authors first describe an extensive series of laboratory 
experiments on a model car and track, and also on the cold flow of metal 
duc to rubbing and hammering. They then consider investigations on 
actual tracks, interesting methods of obtaining records being described. 
А large number of records are reproduced їп the Paper. 


Although much has been written on this subject during the past 
10 years, the conclusions have been based upon observations which 
have been restricted almost entirely to the processes employed. and 
the results obtained in rolling end straightening the rails, and to 
observations on the tramway track and rolling stock under service 
conditions. While an accurate knowledge of the facts concerning 
corrugetion gleaned under service conditions is а necessary pre- 
liminery to the solution of the problem, the authors hold that 
owing to the lorge number of variables present in actual practice, 
the problem cən best be attacked by experimenting in the laboratory 
under conditions which can be carefully controlled, and by cor- 
relating the results thus obtained with those found under service 
conditions. The authors ere fully aware of the limitations attaching 
to lzhoratory experiments, and cen only hope that some of the device: 
employed and the results obtained by them moy prove of service 
to tramwey engineers, with whom the ultimste solution of the 
problem of corrugstion must remain. 

The following definitions gre here used, the terms marked with an 
asterisk being as defined by the Corrugation Sub-committee of the 
Municipal Tramways Association. 

1. A wheel is said to “ roll " when the point of contact of the wheel 
with the rèil èt any instant progresses along the rail with a speed 
equal to the peripheral speed of the wheel at that instant. 

*2. А wheel is szid to '* skid " when a point on the periphery of the 
wheel comes in contect with successive points on the rail. 

*3. A wheel is ssid to “slip” when successive points on the peri- 
phery of the wheel come in contact with the same point on the rail. 

*4. A wheel is said to “ slide " when it moves laterally across the 
reil. 

*5. А wheel is said to “crowd " when it is being continuously 
devieted from the line in which it would travel if free bv the flange 
of the wheel prossing against the rail. 

6. A wheel is said to “ jump " when the pressure between the 
wheel tyre and the rail tread is variable under constant load. 

7. Corrugetion is said to be present when the surface in question 
exhibits a series of a!ternate crests and hollows. 

Experiments have been made with a model esr and track, on the 
cold How of metz!s due to rubbing and hammering, and on the actus! 
track. 

EXPERIMENTS WITH MODEL CAR AND TRACK. 

These were undertaken with a view to affording some indication 

of the extent to which “ slip " and “ skid ” take place with trailed 
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wheels under various conditions of losd snd track. A mode! Bri! 
truck to a келе of 3; was employed with a recording devico, i; 
shown in Fig. 1. where A represents one of the running wheels of the 
car with square throat end tread resting on à wood rail, E, without 
groove or lip, th» wheels being fixcd to the axles. A disc, В, cerrving 
two spring pencil-holders, C, is fixed to гп extension of the wheal! 
axle, The pencils сте ресей 180 deg. spòrt, and «t г, distance from 
the centre line of the axle equs] to the rolling redius of the wheel. 
When the car is in position on the rails the pencils in the spring- 
holders are in contact with & paper strip, F, fastened to a vertice! 


* Abstraet of а Paper read before the Manchester Local Section of 
the Institution of Electrical Engineers. 
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wood board, D, which is psrallel to the reils. As the wheels rotate 
the pencils trace eveloidal curves on the peper along both sides of the 
treck, and а comp2rison of the curves treced in this wey with the 
true evcloidal curves proper to the wheel diemeter in question shows 
to what extent slip or skid hes teken plece in exch revolution. In 
this way it wes found thet on curves from 2 ft. to 15 ft. radius the 
increment of slip or skid per revolution was prectically constent for a 
given curve, 

The series of experiments mede with this eppsratus are described 
in deteil by the authors, who draw the following conclusions from 
these experiments :-— 

Equal. Wheels on Curred Track.-- (a) Both skid and slip diminish 
2s the radius of the curve mereeses. (b) The skid and slip of a wheel 
diminish ès the pressure upon the wheel is increased. (с) In every 
case the skid of 2 wheel on the outer rei] of & curve is greater then the 
slip on its mate wheel; this is du» to the additional skid produced by 
the action of tho flenge. 

Unequal Wheels on Carved Track. (a) The meximum skid end 
slip occur when the lerger wheels are on the inner reil of the curve. 
(^) The minimum skid and slip cecur when the smoter wheels ere 
on the inner reil of the eurvo. (0) The eonelu-ions given ibovo (under 
a. b and с) for eque! wheels on curved track hold good gtso for unequal 
Wheels on curves. | 

Experiments ou the Cold Flow of Metals due to Rubbing and Ham- 
mering.— These experiments were direeted to the determination of 
the effeets preduecd by unlubrice.ted end lubricated rubbing friction 
upon Various surfaces, 

A cast lead dise Yin. in dismeter end 1 in. thick wes turned true 
in а lathe on the sides end edges. A bress evlinder 1 in. in diameter 
and 2 in. long wes pinned to one end of 2 steel erm 6 in. long in such 
a way thet the evlindor could not rotate, The other extremity of 
the arm was mounted on an axle, the bearings for whieh were bolted 
to the slide rest of the lethe. The erm wes edjusted so thet when 
it wes horizontal the evlindor rested upon the edge of the leed dise 
with the centre of the evlinder vertically above the entre of the dise. 
the evlinder being free to rise and fell in en are about the above- 
mentioned axle es contre. 

The dive was thon roteted in the lathe et a peripheral speed of 10 
miles per hour. After running in this мах for è» short time it was 
found that the evlinder eppearcd to be " flostinz 7 above the edge 
of the dise, the gep between the eylindor and the dise being merked 
by a persistent line of light. This effect wes preduecd by the rapid 
rise and fall of the evlinder in its pessrge over the minute irregu- 
larities on the surface of the dise. This Hosting zetion was found to 
exist even when the edge of the dise hed heen соло ИУ polished with 
flour emery ;. its emplitude re pidly ineressed 25 the experiment pro- 
gressed, end finely resulted in the eviinder movement resolving itself 
into à series of Jumps, the 2veroge height of these jumps at the 
conclusion of the experiments being ebout 3 in. to fin. above the 
surface of the dise. 

After rimming for à few minutes the cdge of the dise was found to 
he covered with à number of ebresions of somewhat irregular pitch. 
These sbrasions were formed by the surface of the metal being 
pushed forward in certein pieces. thus forming slight elevations or 
ridges which were perceptible to sight and touch. In consequence of 
these ridges the jumping of the evlinder now bees me considereble, 
and the хаосе of the metal wes repidly displeecd owing to the 
hammering preduecd by the successive blows of the evlinder. This 
action wes continued until the edge of the dise wes strongly marked 
with corrugation of somewhet irregular pitek. 

In order to record the piteh end form of the corrugation in it at 
rerious stages of growth. tne following proe: dure wes edopted : А 
narrow band of thin tough peper was plsccd closely round the edge of 
the dise: the ends of the bend were alowed to overlep slightly, and 
were festencd together with glue. A pièce of herd wood ebout 4 in. 
long wud zn inch thick wes shaped to fit the periphery of the lead dise, 
2nd its conceve surface wes costed with bleckleed. The wood sector 
was then rubbed over the top surface of the ророг bend when in 
position on the lead dise, much in the seme wey gs песо " is 
used in rubbing ә, monumental bress. In this wav the paper above 
all the high points or erests on tho ked dise received a costing of 
bleekleed, while the hollows remeined untouched. 

The fixed rubbing evlinder wes then терге? by a cylinder of the 
some diemeter which wes серое of rotating freely on en axle. The 
time occupied in obteining corrugetions of 2 given size wes very much 
longer with the roteting evlinder then with the fixed one. 

In further experiments the rubbing cylinder was mado to jump 
once in ezch revolution by plecing an гөө obstacle on the edge 
of the dire; 2nd efterwards the rubbing evlindor wes removed from 
the pivoted arm end mounted in two. slots, which prevented the 
evliuder from roteting. but slowed it to move vertically for about en 
inch. (The seme Hoeting effect was observed.) 
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Later the eylinder was free to revolve on the end of the pivoted 
arm, and was driven by means of a belt at a peripheral speed higher 
than that of the dise upon which it rested. Distinct flow of the metal 
oceurred and shallow corrugation was produced, but there was little 
or no jumping and he mmering action developed. 

А streight bar of cast lead carefully machined on the sides and 
edges was next employed, and arrangements were made whereby 
the bar was rubbed in one direction only by a steel cylinder which 
did not rotate, this latter being subsequently replaced by a cylinder 
capable of rotating freely, and the cffect of an artificial jump being 
зо investigeted. 

A bar of vellow pine wes selected with à view to trving the effect of 
en artificial jump on г material the surface of which did not lend itself 
readily to horizonte! displacement. and yet would be sufficiently soft 
to show the effect of hemmering. | Experiments were also made with 
à bar of plaster-of-paris. 

Records obtained in ell the above experiments are reproduced in 
the Paper. 

Methods of Experiment and Observation on the Tramway Track.—A 
portable epperetus wes constructed for obtaining longitudinal 
profiles of corrugations with a vertical megnification of 10 to 40 times 
end a natural horizontal sesle. By this means it wes found that the 
corrugation wes, in generel, irregular both as to pitch ond amplitude. 
end thet the erests of the corrugations were at the general level of 
the reil heed. while the hollows were below this level. Plaster casts 
of corrugation were also obtained from the rails in situ. From à 
consideration of these casts, end a comparison with the original 
sections of the new rails. it was found thet metal was extruded both 
on the inner and outer sides of the rail head, and that in many places 
the outer side of the rail head was much worn by the vehicular 
{гә е. 

Two methods were devised for obtaining graphical records of the 
pitch and shape of the corrugations in plan. In the first method a 
strip of thin tough peper was leid slong the reil tread and drawn 
tight: И was then rubbed on its upper surface with a wooden 
rubber coated with blacklead. in the manner described previously. 
In the second. method a length of rail wes costed with blacklead 
and polished bright; the paper strip wes lzid along this prepared 
surface, and the upper surface of the strip was rubbed longitudinally 
with a smooth clean block of wood. The result obtzined was the 
seme as in the first case, execpt thet the record was formed on the 
underside of the paper as it lav upon the rail, and therefore was not 
visible during the process of rubbing ; for this rezson the first method 
is to Бе preferred. Preparatory to tsking è record, the reil head was 
first carefully cleaned by means of a metal sereper. followed by a 
stiff wire brush, and was finally polished with ә dry cloth. 

Graphite records were obtained in this way from о, large number of 
typical portions of electrie tramway tracks, from mein line steam 
tracks. end from the running rails end conductor rails (third reals) 
of electric railways. "Phe rubbers emploved were, из è rule, 2 in. 
wide, and of sufficient depth to be rigid, while in length they varied 
from 2 in. to 48 т. This variation in length wes necessary to ensure 
the rubber block resting on the crests of at least two corrugations at 
one time. The short rubbers were used to record the corrugations 
of short piteh, which is found between higher crests of long pitch. 

Experience with the skidding evlinders used in the leboratory led 
to the devising of experiments on the track designed to record the 
variation in pressure between the wheels and the rails under service 
conditions, For this purpose the rails were cleaned end coated 
evenly with printers’ ink for г, length rather less then thet of the 
circumference of a «(злата wheel. At a point in edvenee of the 
costed reil in the direction of motion of the cara strip of absorbent 
peper wes held in position on the tread of the rail. The distance 
between the coated rail and the paper was such that the tyre of the 
wheel in pessing over the costed section took up the printers’ ink 
ot the points at which it made contact with the гг, end then, asthe 
wheel revolved further, printed off the impression formed on the tyre 
upon the p»per slip. Experience with this simple method of obser- 
vation led to the substitution of grephite for printers’ ink, and to the 
following meoditiesiion of the pwede: A length of гой tread wes 
coated with graphite and polished bright. & pper strip wes placed 
over this length, which was pressed upon the blacklesded rail surface 
by the wheel in its psssege over it. 

Fig. 3 shows some of the records obteined in this улу; the varis- 
tion in pressure between the wheel and the rail may be clearly seen 
from the verietion in density in the graphite print. The white ares. 
in the rceord merk the points at which there was no pressure between 
the wheel end the rail. 

In general, corrugation sppears on the running rails of cable. 
stem and elcetrie treetion systems. We hove found pronounced 
corrugation on the rails of esch of the five steam roilwoy systems 
which we have examined in this country, but it is not present on 
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steam or cable lines to nearly so serious an extent as it is on electric , high speeds. (D) Outer rail of a 40 ft. curve—all speeds give similer 
lines. The positions in which visible corrugations occur on tramway | results. (E) Invisible corrugation—very high speed, straight track. 
track are well known and need not be specified. The third rails of (Е) Same place ах E—!ow speeds. Much variation is found in the 
electric reilwavs with sliding collector shoes are frequently exten- records obtained at any given place from different cars and wheels 
sively corrugeted. The trolley wire of tramway systems is often | owing to the variable wear of the wheel tyres, but this spplies more 
corrugated for short lengths at. bridge, bracket arm or sp2n supports, | to the area of contact than to the relative shades ¿t different pors 
and for considerable lengths of the suspended wire between the sup- ; of the records. 


INCHES ЗРЕО ОИЕ UR b ee eS: РЕЕТ 


Fic. 2.— GRAPHITE RECORDS or CORRUGATION ог RAILS. 


ports. Perts of machines meking sliding or rolling contacts are Paint Reeords.—-(G) Straight corrugated rail—very high speed. 
frequentlv(corrugated when there is some freedom ol motion of one | (H) Straignt corrugeted rail—low speed. (I) Outer rail! of Hat curve 


or other of the perts concerned at right angles to the surface rubbed. | —high speed. (J) Outer rail of flot curve—low speed. (К) Inner 


We have also noticed corrugation on the collector rings of alterna- | rail of Het curve—high speed. The jumping effect is shown by the 
tors, and while no doubt the burning due to sparking when the em- | failure of the wheels to teke up pòint et parts where wheel and raj] 
tact is broken «fleets the result. we regard this as 
an effect rather than as the cause of the corrugation. 
Fig. 2 herewith shows rubbings taken with rubbers 
of various sizes from rails of the Manchester Corpora- 
tion ‘ramways as follows :— 


New Rails before Laying.—(A) 36 in. rubber on 
tread of rail. (B) 12 in. rubberon tread at same place. 
(C) 36 in. rubber on under side of tlange of rail at seme 
place. (D) I2 in. rubber on under side of flange at 
same place. The long rubbers show the corrugations 
due to the stroightening process through which the 
rails pass after being rolled. The peaks on the tread 
of the rail are opposite the hollows on the flange. 
and the whole of the rail is sinuous. The piteh of such 
long corrugations is not constant and varies from 
18 in. to 3 ft. 


Visible Corrugations, —(E) Straight track, 36 n. 
rubber. (F) Same place as Е, I2 in. rubber. (G) 
Outer rail of Им curve. 36 іп. rubber. (H) Same 
place as G, 6 in. rubber. (I) Inner rail of curve | Mr esee asc Es NER T pc 
opposite (+. 36 in. rubber. (J) Name place as I. 6 in. MEUS Mp Ee alis | ue dc E C SS 
rubber. The records show the small corrugations E м 
appearing between the long-pitch waves. 

Invisible Corrugations.—(K) 36 in. rubber. (L) 
12 in. rubber. The records are typical of those 
obtained from straight ог curved track without visible 
corrugation, whether in the streets ог car sheds. элө — Tp Ыр: УР ' 

Vehicular Corrugation. —(M) 36 in. rubber on rail bp Ct M e DAP EAS ec, "n s prever SETA 
tread. (N) 12 in. rubber at same place as M. (О) | ` Е ' 
12 in. rubber on check top at same place as M. The 
records shown are fron: a track not used bv ears, but 
traversed by exceptionally heavy fehicular traffic. 


The hollows agre» very closely with the joints of the stone sets sur- : аге not in contact. Great'difficulty was experienced in obtaining 


rounding the rails. пареа ERR . records from low redius curves owing to the tendency of the wheels 
Fig. 3 shows wheel prints obtained from rolling” “stock and track to drag the paper strips under the car. 
of the Manchester Corporation tramways as follows :— | DEDUCTIONS AND CONCLUSIONS. 


Graphite Wheel? Prints';—]( A) Outer7rail of flat curve—high speeds. | Laboratory Experiments.—. consideration of these experiments 
(B) Outer rail of Hat curve—low speeds." "(C “Inner rail of flat curve— | appears to show thet the corrugation is initiated bv the action of one 
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or more of the following forces: (а) Jumping of the moving system 
on its passage over minute irregularities of the surfece, or over an 
obstacle of some magnitude. when the critica! specd is exceeded. 
(^) Abrasion and displacement of the surface due to the difference 
between the static and dynamic coefficients of friction of the surfaces 
in contact. (с) The longitudinal vibrations of the moving svstem. 
(d) The transverse vibrations of the moving system. 

In the case of à meta! like lead the surface materia) is easily pushed 
forward. and the princip» factor in initiating the corrugetion would 
appear to be the abrasion of the surface and the progressive lonpi- 
tudinal displacement of metal, due to the greet difference existing 
between the static and the dynamic coefficients of friction. This 
view is supported by the effect of lubrication, the effect of ё revolving 
cylinder in place of a fixed one, the effect of additional weight on 
the rubbing evlinder, the fect thet considerable alteration in the 
material and dimensions of the connecting red does not materially 
effect the pitch of the corrugation in the initial stages. "The longi- 
tudinal vibrations of the connecting rca probably influence the 
corrugetion in its initial stages, end assist in its formetion, since they 
introduce a rythmic to-end-fro movement of the evlinder which 
accentuates or reduces the effects due to friction, end possibly 
introduce 2 greater element of regulerity in the results then would 
otherwise be present. 

The effect of the transverse vibrations of the connecting rod may 
be noted in the earlier stages of corrugation on lead bars by the 
accentuation of the corrugetion at intervals along the ber corres- 
ponding 2 pproximetely to the period end amplitude of the vibration. 
It is with а metenel such as wood, which does not lend itself to 
Icngitudinel displacements. thet the effect of the transverse vibrz- 
tions is most apparent. In this case the hollows of the corrugations 
wre beaten out within limits set by the phase of the vibration acting 
on the vertical velocitv of the rubbing cylinder, the crests being 
Icft at the original surface level. 

The main factor influencing the growth and also the spread of the 
corrugation is the hammering due to the jumping of the rubbing 
cvlinder; in general, the other factors may be regerded as being 
subordinate to this, and as affecting the form of the corrugation 
produced and its degree of regularity. 


Corrugation under Service Conditions.—The authors distinguish 
two classes of corrugation on the tramwey track which thev term 
“visible " and * invisible " respectively, according as the corruga- 
tiens are visible to the naked eve or not. The presence of the 
invisible corrugation may be determined by means of graphite 
rubbings. 

The outstanding facts with regard to “invisible " corrugation. 2s 
disclosed by the observations and experiments on steam and electric 
traction treck. are as follows: (a) " Invisible " crests end hollows of 
long pitch exist on new end unused rails owing to the methods 
employed by the menufaeturers in straightening the rails. (b) 
“Invisible © corrugation is found on the treed and the top of the 
eheck of reils laid in the roadway which are subjected almost exclu- 
sively to the action of heavy vehicular street trafhe. The hollows 
between the long-pitch erests due to the streightening of the rails 
being filled with corrugations, the pitch of which is short and irregular 
ond appears to be determined by the low points of the granite sets 
surrounding the rzils. (c) On mils laid in the ear sheds which are 
subjected only to tremway trafic. the hollows between the erests 
of long pitch due to the straightening of the reils are filled with 
“invisible " corrugation of shorter pitch. (7) * Invisible " ecorruye.- 
tion similar to thet deseribed under (6) is to be found on the groater 
part of the Manchester system, and presumably on other systems 
aiso. In contradistinetion to (a). it is found on track where the 
vehicular traffic is smell, and where wood blocks are emploved in 
place of grenite sets next to the rails, в well as on the ordinary routes. 

It appears probable that the formation of “invisible " corrugation 
referred to under (c) and (d) is due to a combination of forces similer 
to those present in the formation of the long-piteh corrugation in the 
eases of the lead bar and the wood bar with artificis! obstacles intro- 
duced at their leding ends to ceuse jumping. [n the ease of 
* invisible " corrugation on the track, the obstacles would be pro- 
vided by the long-pitch crests due to the straightening of the rails. 
The pass: ge of the cars over these crests at the requisite speed would 
cause the wheels to jump end set up oscillations in the spring system 
of the ear and in the truck body which would beat out the hollows 
of the corrugations.leaving the crests at or about the original rail level. 

It seems probable that under normal conditions the specitic pres- 
sure on the area of contact between the wheel and the rail and the 
amount of skid present on the wheels are not sufficiently high to 
allow of the progressive longitudinal displacement of the metal of 
the rail tread, but that the necessary power to beat out the hollows 
ix furnished by the jumping of the whecl and axle with its non-spring 
home load. An alternative view is that the invisible corrugation 
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referred to under (c) апа (d) is formed by slow progressive longi- 
tudinal displacement of the metal due to the presence of а small 
e mount of skid or slip of the wheels, the jumping action being very 
slight. The matter might possibly be settled by putting under 
observation lengths of new reils from which the Jong-pitch crests 
due to straightening had been thoroughly removed. 

А marked cherecteristic of ** invisible " corrugation of short pitch 
is that it develops first on the top of the rail tread, and not on the 
geuge edge, and the resulting crests have a larger area than those of 
the visible corrugation, and are more nearly at right angles to the 
long exis of the rails than are the letter. The boundaries of the 
crests are diffuse, and not definite as with visible corrugation. 
Invisible corrugetion does not appear to give rise to annoyance or 
trouble in practice to any extent; it increases very slowly, and may 
even reach a condition of equilibrium with respect to the general 
weer of the rail. 

The main facts releting to “ visible " corrugation are well known. 
The following «dditiona! facts have to be considered : (a) “ Visible” 
corrugetion is much more pronounced in character then '* invisible” 
corrugation: the amplitude is greater. the area of the crests less, 
the pitch is perhaps slightly shorter and more regular. and in some 
cases the crests are higher than the general rail surface. Тһе 
boundaries of the crests are definite. (b) The inner rails of tlat curves 
cre generally less strongly corrugated than the outer tails, апа the 
pitch in many ezses is longer then that on the outer rails, butjin 
some ease the piteh on both rails is equal, and the crests and hollows 
occupy corresponding positions on the two rails. (с) The angle 
which the crests make with the long axis of the rail varies, being 
smallest when the corrugation is near the gauge edge; but as it 
extends across the treed of the rail the angle inereases and approaches 
90 deg. 

“Visible " corrugation on the track appears to be due to à com- 
bination of forces similar to those operating in the formation of 
corrugation on the lad bars, in which progressive longitudinal 
displacement of the metal is brought about by the joint action of the 
forces concerned. 

From the experiments of E. L. Hancock* we know that the specific 
pressure on the grea of contact will be a maximum when the flange 
of & given wheel is against the rail head, and that with солей wheels 
on a flzt rail tread the bearing surface will be close to tlie gauge edge 
of the rail, where, zs pointed out by Beaumontt, the metal is not held 
encastree, The result will be that the wheels of the car travelling on 
the outside reil of a curve wil! have the maximum value for the 
specific pressure on the area of contact, and the tendency to jump 
will be inereased by the climbing action of the flange. 

With regard to eorrugation on the inner rails of curves. it appears 
to the authors that where this agrees in pitch and position with that 
on the outer reils, it is а сазе of transference of the impulses derived 
from the outer rail to the inner rail by means of the axle. 

The characteristics of visible corrugetion on the straight are 
precisely the seme as those of the visible corrugation on the outer 
rails of flat curves. 

Our conclusions with regerd to visible corrugation on the straight 
are as follows : (а) The visible corrugation is probably an augmenta- 
tion of the invisible corrugetion of short pitch present at almost all 
ports of the track. (b) This augmentation may be due to variation 
in the specifie pressure on the contact area between wheels and rail, 
due to the position of the wheel flange relative to the rail. (c) The 
position of the flange in the groove will "ary with the following con- 
ditions: А constent contact of the flange of one wheel with the 
check or geuge edge may be caused by unequal diameters of the 
wheels ; ап intermittent contact bv differences between the coefficient 
of friction of the two rails. (4) The flange action referred to under 
(c) may set up skid end a tendency in the wheel to climb the rail, 
thus giving rise to corrugation. 

The authors have purposely refreined from олу suggestions as to 
possible measures for the eure or amelioration of corrugation, 
believing as they do that the first real step in the cure of a disease is 
its correct diosgnosis, 

Ап appendix to the Paper is entitled " Mathematical Considera- 
tions of Oscilletions.” and is by Mr. John Prescott, М.А. ; whilst, 
finally. ә complete bibliography is given. 


University of London.— The Establishment” Committee of 
the Senate of the University of London have instructed the 
Principal and officers to prepare a report comparing the 
accommodation available on the site of the present central 
offices with that which would be obtainable on the various 
alternative sites that have been suggested. 


“ы Engineering News," Vol. LXIII., pp. 154-7. 1910. 
t THE ELEcTRICIAN, Septimber 8, 1911, p. 850. 
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THE THEORY OF THE SUBMARINE TELEGRAPH 
CABLE.* 


BY Н. W. MALCOLM, D.S. 
(Continued from page 918.) 


Summary.—In this series cf articles a short account is given of the 
work of Lord Kelvin leading to the discovery of the " KR" law and to the 
The shape of the arrival curve is 
dependent on the signalling apparatus; and to obtain the curve under 
practical conditions the apparatus must be taken into account. АНега 
discussion of the general theory of the propagation of signals in cables, a 
method is developed for obtaining arrival and sending curves by simple 

The method is illustrated by 
many examples, and is applicd to derive the theory of the use of apparatus, 
such as arrangements of resistances and condensers, inductive shunts and 
artificial leaks, and to show the influence which they exert on the shape of 
the arrival curve, and, therefore, on the maximum speed of signalling. 
ractical units and are contained in tables, 
In conclusion, illustrations 


are given of the use of arrival curves to build up a message, at different 
rates of sending, whereby the influence of the apparatus can be rendered 


most simple form of arrival curve. 


calculation, for any form of apparatus. 


The results are expressed in 
and they are applicable to cables of any type. 


evident. 


TRANSIENT AND ALTERNATING-CURKENT PHENOMENA IN А 


TELEGRAPH CABLE. 


Let one pole of а battery be connected to the sending end of 


the San Francisco-Honolulu cable, and after an interval of 
After a 


0-10 second let the sending end be put to earth. 


i TILES 


0 02 04 056 08 10 1-5 2-0 


Seconds. 


Fic. 10.—CURRENT. SAN FRANcisCO-HONOLULU CABLE. ARRIVAL 
CURRENT. Ехоз EARTHED. 


Curve А. Single contact. 
„ В. Train of dots, at the rate of five per second. 


C. Train of reversals. 


further interval of 0-10 second has elapsed let the same pole of 
the battery be applied again, and so оп—г.е., let a series of 
dots be sent into the cable, each dot and each space lasting 
one-tenth of a second. The shape of the received current due 
to the making of the first contact is given by (5); for the sub- 
sequent earthing of that contact by (5) taken negatively with ¢ 
decreased to t—0-10, and so on for successive makes and 
earthings. These arrival curves are most conveniently added 
or subtracted graphically. Fig. 10 shows the result. Curve А 
is the ordinary arrival curve representing the effect of the first 
contact. Curve B represents the train of dots. The cable 
does not settle down into its final state of oscillation (of ampli- 
tude 1-209 microamperes, Table III., Fig. 6, for the train of 
dots, and 2-418 for the train of reversals) about the mid 


position until the effect of the first contact has died away— : 
t.e., until the end of about 24 seconds, during which time 12 į 


dot signals have been sent. Now, in telegraphy not more than 
five dots are sent in succession, so that with this rate of sig- 


— —— 


* Copyright. All rights reserved. 


naling the cable never reaches a state of pure sinusoidal 
oscillation. The periodic theory applies only after the transient 
phenomena have died away.* Ер. 10, C, shows the effect of a 
train of reversals ; instead of putting the sending end to earth 
во as to make a space it 1s here connected to the opposite pole 
of the battery to form a dash, as in (32). The foregoing result 
is independent of the speed of signalling, and is quite general. 


oscillation is established is the same as that in which the arrival 


curve approximates to its steady value. 
Now. consider a length of " standard” telephone cable of 


constants— 
= 20 n.ms. 
R=10)-50hms рег п.п. 50-8 ohms ) pern.m. 
К = (00623 mfd., loop 0-125 mfd. — v single core. 
and apply equation (10). The received current 1s 99 per cent. 


ә, 
T 


: : Xni | 
of Из maximum value when eP? =200, ог t=1-36 x 10-3 


second. Thus. in the telephonic case, the cable їз so short that 
the current rises almost instantaneously to its steady value. 
If the frequency is 800 periods per second only 1-36 x 800 
< 19-3 = 1:09 periods are required for the current to reach 
within 1 per cent. of the steadv value. It is evident that in 
the telephonic case the state of periodic oscillation is reached 
almost within the first period. In other words, in the tele- 
phonic case the transient phenomena disappear so quickly 
that thev can be left out of account. 


GENERAL SOLUTION BY PERIODIC SERIES. 


It being thus clear that the simple assumption of sine law 
transmission is insufficient for the solution of the telegraphic 
case. some other way must be sought of attacking the problem. 
The way that suggests itself naturally is to make the speed of 
sending very low so that the current has time т every instance 
to reach its steadv value. It is seen from Fig. 2, Curve A, 
that when the transmitting key has been held down for T/2 
seconds, where T is greater than 6, the current has, for all 
practical purposes, reached its steady value. If, now, the 
poles be commutated. а negative current. will flow to line; 
commutate again, and so on, at each reversal maintaining 
contact for T/2 seconds, so that the current each time reaches, 


or very neariv reaches, its steady value. The resultant cur- 


rent at the far end is periodic, of period T seconds. In fact 
t 
sin (2m - 1)2zt 
о | 
=» (33) 


^om (2m+1)Z, sinh P! 


where T —6 seconds, is the equation to the received current. 
Only the portion from f=0 to / — Т/2 seconds is required to 
give the form of the arrival curve. This approximate method 
becomes an exact one when T is inade very great. But then 
the series is very slowly convergent, and the labour of cal- 
culating a sufficient number of terms is great. T should, 
therefore, be chosen as small as is compatible with the degree 


of accuracy required. 


THE ARRIVAL CURVE BUILT UP AS THE NUM OF A NUMBER OF 
PERIODIC TERMS. 


The method just explained was used by Breisig} to calculate 
the arrival curve of the Emden-Vigo cable. As an illustration, 
let it be applied to calculate the arrival curve already drawn 
in Fig. 2, Curve А. In order that the new curve may be of the 
same size as the old, take E/2 instead of E as the battery 
voltage, since a change from — E/2 to— E/2 is equivalent to 
applying a voltage +E to the uncharged cable. T is at dis- 
posal; choose it to be 2х 2:771 seconds. This value of T 
makes Ji—l v aKR/T-—/2. And since 2—2z/p, it follows 
that 4— 4l, ог the wave-length of the fundamental is four times 
the length of the cable. Ninh P! is then a pure imaginary for 


* For the same reason, the method proposed from time to time to tele- 
graph through long cables by means of high-frequency alternating currents. 
cannot succeed. See К. W. Wagner, " E.T Z.," 31, p. 163, 1910. 

t Е. Breisig, “ E. T.Z.," 21, p. 1046, 1900. 


It may be stated thus: When a periodic E. M.F. is introduced 
in an electric circuit the time that ela pses before the purely periodic: 


| 
| 
| 


Table VT. 

m. Z,, 40° al Sinhcfl. Cosh ай. Ninh РИ. 

0 2.239.9 1.2703 2.50089 2.5092 2.5092 wr uU 
1 1.2933 2.7206 qals 10277 7.013 1353 43 
2 1401.7 2124 16750 16-779 16.756 201/18 
3 8460 41559 31.597 — 3913 31-909 I3N- 9 
4 740-65 47134 23:00 20065 o5: 665 270 0 
2 074 232004 01-50 

Т 62]-2 60628 144-12 

я 27%:4 өх 210-4 

N ate 647607 324: 

0 эа ТЕ УЧУН 

10 45У "EE Өр 


the fundamental and its fourth harmonie. which is а slight 
arithmetical simplification, Using the constants correspond- 


120 
eee e. = 
100 ие =. — — = ge es gn 
кос eee sea 
80!——— — m сыал. eS E 
—— hu Tele up LIA CL rt 
80 Zabds ED. 


-11043- =. — 


| 


| 


If the ordinates from all the terms of (37) were added together 
they would give Curve A, which is the same as the ordinary 
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__ Table VIL . PET 


nic eme v EA euet ЕЕ 


т р. И... al.. В. | Sinh PI. 

о 1134 2.2417 43°31 — 13308. 16124! 2419 ' — 92910 
poo 2409 13011 40°34 29-5176 2-0398; 6-163 168°17 
> 5-670 10181 37°43 3-089 39928 10-98 '1 228953 
3 7-938 8732 321 3478 — 49647, 16:21 284726 
4 10-206 32/28 5.9045. 21-42 


1842 3198 338?17 


This is plotted in Fig. 11 for the fundamental, and its first two 
harmonics, and these added together give the broken curve. 


arrival curve Fig. 2, А. The higher the frequency of the 
harmonic the greater its attenuation and phase displacement. 


Mid esos. 


Fic. H.— MVrereNUNTION anp Puase DISPLACEMENT OF FUNDAMENTAL AND First AND SECOND 


HARMONICS or SQuake-ropeED E.M.E. 


ing to the San Francisco-Honolulu cable, the values given in | 


Table VI. are obtained. 


After m -5. sinh al=cosh al. and sinh Pl- sinh. “К --7/) 


smh al. e727, 


Ме клавы ENES. 


Fi.. 
HARMONICS ос NQUARE-TOPPED E.M.F. 


"AN FBRaN(OCIScOo- HoNoLULU CABLE. 


Ехр5 EARTHED. 


EFFECT oF LOADING. 

Suppose. now, that an inductance of 0-1 henry is added 
per nautical mile to the San Francisco-Honolulu cable. The 
for nuke (16). (17) and (18) must now be used to calculate a, В 

EBEN 
REKTARAN 


IE NEUE RET esses 
нате | 


Seconds. 


12.— ATTEN с ATION AND PHASE DISPLACEMENT OF FUNDAMENTAL AND FIRST AND SECOND 
"AN FRANCISCO- Hoove CABLE. 


Enps EARTHED. 


ASSUMED LOADED WITH (l HENRY PER NAUTICAL MILE. 


‚ Аза final result, | _ D. 

€. (microamperes) = 113-28 sin (11344 —457) 215665 sin 
(3402—1107 43) — 15865. sin (5:670/— 156" 18) 
- 3.3667 sin (7-938(— 193° 9) - 1-7016 sin. (10.209 
— 3257) 2-0-93662. sin (12474 —253* 31)-+0-5470 sin 
(14-742/—2797 32) +4 0.3345 sin (17-010—303° 36) 
—0-21217 sin (19-218 — 326? 7) + (0-13864. sin (21-546 
— BAT? 19) 4-0-0928 sin (23-814t — 367° 26) + &c. 


(37) | 


апа Žo respectively, putting G=o апа L=(-1. In this way 


. Table VII. is obtained. 
Ás a final result, for the loaded cable, 


С, (microamperes) = 117-42 sin (1-134t — 44°19) + 26-465 sin 
| (3-402¢ — 127713) + 11-391 sin (5:670t — 191?10) 4-6-4294 


| sin (7-938t —249°25)+4-2105 sin (10-206t — 305^49) 
а cue Ле ли ш We ож V xe E. We Ug 


(38 
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This is plotted in Fig. 12, ag 
first and second harmonics. The broken curve 1s obtained by 
adding the ordinates of those three curves together. 

The effect of loading is (a) to diminish the attenuation, (b) 


to bring the components more into phase, as thev are in the , 
Y 791 € ы К id m + . е : 
The resultant arrival deflection, and the turbine rotor is thus rendered easily accessible 


sending E.M.F. illustrated in Fig. 9. 
curve, which may be obtained to any required degree of 
accuracy by taking a sufficient number of the terms of (38). 
is considerably steeper than the arrival curve without loading.” 


and more closely resembles the square-topped sending E.M.F. | 


THE DisTORTIONLESS CIRCUIT. 
Formule (16) and (17) for a and р, if LG be put equal to 
KR, reduce to 


a=VRG.. .. . .. (89) 
and B—pVLK. o . . . е e. « G0) 
and the velocity of transmission М 


п. 2л 


B == р/в = 1/\ LK. 


It is evident that under these circumstances oscillations of 
every frequency would be attenuated alike, and would be 
transmitted with the same velocity. There is no phase dis- 
placement, and a square-topped sending E.M.F. gives rise to 
a square-topped arrival curve. 

If now, as 17 the case just considered, L— 0:1 henry, then for 
the above condition to hold 

ОК eo н ж ж oss MES) 

0-3842 « 10-8 « 2- 1856 

ог G= ; 

0-1 
= 8-397 x 10-9 mhos. 

which is equivalent to a leak to earth of 119.100 ohms per 
nautical mile. With this leakance there would be no distor- 
tion, although the attenuation would be great. It will be 
shown later that the steady value of the current corresponding 
to a prolonged contact with a continuously distributed leakance 


of G mhos per nautical mile is 
(бе 


‚ (41) M 


= ni= 


e 2. (43) 


Аў sinh V Rat 


When the foregoing values of В, G and l are substituted, 
('.=0:2193 microampere is the current which would be 
received for 1 volt of sending battery. The receiving instru- 
ment would have to give for this current a deflection of suitable 
size to right and to left of the centre line. and would require 
to be more sensitive and of shorter period than the type of 
recorder at present in use. The question as to how far the 
conductor with humped inductances and leaks would approxi- 
mate, as regards telegraphic signals, to the distortionless con- 


ductor with uniform distribution must be left for another | 


Occasion. 


(То be continued.) 


5,000 KW. CURTIS TURBO-ALTERNATOR FOR THE 
COUNTY OF LONDON ELECTRIC SUPPLY CO. 


The County of London Electric Supply Co. have recently installed 
at their City-road Power Station a 5.000 kw. turbo-alternator. which 
has been supplied by the British Thomson-Houston Co. 
courtesy of the manufaeturers we are able to give the following 
particulars «f this interesting set, 

Steam Turbine. —The turbine is of the six-stage Curtis type and 
has a normal rating of 5.000 kw., with an overload capacity of 50 per 
cent. when operating condensing. and it is able to deal with {оаа 
when exhausting to the atmosphere in case of emergency. It 18 
constructed in accordance with B.T.-H patents, with the high- 
pressure steam admitted to the centre of the turbine, the steam 
passing successively through two stages to the governor end, and 
returning through passages to the centre of the casing again, passing 
through the remaining four stages in the other direction to the 


* For experiments on loading an artificial cable, ве B. Davies, 
* Journal ” LE. E., 46, p. 377, 1911. 


| 
| 
| 
| 
| 
| 
| 


By the | 


| 
| The two bearings are of the spherical seated self-aligning Буре and 


„again for the fundamental and the exhaust. Ву this method of construction high pressures and tem- 


peratures are removed frorn the end of the turbine, rendering the 
shaft packing problem easier to solve, and also tending to keep the 
bearings cooler. Moreover. since the casing end is subjected to a 
pressure very little above that of the atmosphere, the entire casing 
can be split horizontally without setting up excessive strains or 


for examination and cleaning. 
The shaft packing employed. is of the well-known carbon ring 


tvpe. which has been used with great success for several years by 
the B.T.-H. Co. 
‚ design as that which has proved very suceesstul in marine Curtis 
turbines supplied to the British Admiralty. This packing is so 
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Гис. 1.—5,000 kw. Коток. 


arranged thet it is possible to examine or renew the same without 
dismantling апу part of the turbine casing. 


contain cored-out passages for evoling weter cireulation. The 
centres of the bearings ave only $ ft. 6 in. орат. whieh is sn unusually 
short distance for ә machine of this output: but this is a desirable 
feature alwevs noticeable in turbines constructed on the Curtis 
principle. The shortness of the shaft renders it possible, without 
employing extreme dimensions. to have the running speed con- 
siderably below the eritical speed. s9 that no danger from whipping 
is to be feared when sterting up or snutting down. 

Steam is admitted to the turbine through several controlling 
valves, each of whieh regulates the supply to è seperate group of 
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Fic. 2 —УтЕм oF Хт\топ, SHOWING WINDING. 


high-pressure nozzles. These valves are opened in succession as the 
load comes on by means of а rotary cam-shaft actuated by a 
hydraulic servo motor controlled by the governor. Аз the governor 
has to move only a smal! pilot valve а very sensitive governor can 
be used, and this type of gear is found to give excellent results, a 
speed variation of only 2 per cent. between full load and no load 
being easily obtained. At the same timo the gear is remarkably 
steady and no hunting occurs. 

The hydraulic pressure {бг operating the servo motor is obtained 
from the lubricating system, in which oil is maintained at 2 pressure 


It has been improved in detail and is of the same 


a4. Ll Ж Ll— 
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of about 601b. per square inch by a gear pump mounted on the 
governor spindle, the governor being driven by worm gearing from 
the main turbine shaft. The suction of this pump is taken from an 
cil reservoir formed in the baseplate of the turbine into which the 
overflow from all the bearings is discharged. On its way to the 
pump the oil passes through a patent strainer, which is arranged in 
such a way that the straining medium can be changed while the 
turbine is running without stopping the flow of oil. On leaving the 
pump the ой passes through a cooler which takes the form of a 
small surface condenser. For starting ир, a small ** Duplex " steam 
pump is fitted to operate in parallel with the main oil pump. 
Alternator.—The generator, which is of the four-pole type, has a 
normal rating of 6.250 k.v.a. and delivers energy in the form of 


two-phase 50 cycle current at 2.200 volts per phase. the speed of the | 


set. as mentioned above. being 1.500 revs. per min. The overload 
capacity which the machine is capable of carrving for two hours is 
7.800 Е. v.a.. or 25 per cent. above the normal rating. 

The principal feature of interest in a machine of this capacity. 
revolving at such a high speed. is the rotor. Fig. 1, herewith, gives a 
good idea of the construction of this part. The exciting windings are 
carried in closed slots so as to avoid the use of wedges or other loose 
parts. At the ends of the rotor these windings are supported by 
massive rings on the outside. whereas on the inside they are freely 
exposed to the air in order to ensure proper cooling. The distri- 
bution of the winding in a large number of slots not only ensures 
that the stresses are low, but also ensures that the exciting coils are 
provided with ample cooling space. 


| 


| 
| 


box can be substituted for а dirty one. With one or more spare 
boxes all the boxes in a station can thus be kept clean, as only one 
needs to be cleaned at a time. 

The stator frame is provided with planished steel panels which 
can be readily taken off to allow access to the inside of the machine 
for inspection and cleaning purposes. These panels are exactly 
similar in appearance to the lagging on the turbine. 

Finally, special attention may be drawn to the remarkably small 
space occupied by the complete set, of which à view is given in 
Fig. 3. The main dimensions are 10 ft. 6 in. wide, 29ft. long and 
10ft. 3in. high. Taking the output as 5,000 kw., this works out to 
only 16:42 kw. per square foot of area, a paramount consideration 


where floor space is limited. ual 


THE CAUSES PREVENTING THE MORE GENERAL USE 
OF ELECTRICITY FOR DOMESTIC PURPOSES. 


We give herewith a brief account of the recent informal 
discussion on the above subject at the Institution of Electrical 
Engineers. 

The Presipent (Mr. S. Z. de Ferranti), in his opening remarks, said 
the discussion arose from the fact of his wishing to start a campaign in 
favour of cheap electricity for all domectic uses other than lighting, which 
was In most places supplied ata sufficiently low rate to-day for general 
application. He felt that there ought to be a far more general use of 


-—--- 


Fic. 5.--5 000 kw. Curtis TuRBO- ALTERNATOR. 


In order to facilitate transport and to allow of easy dismantling, 
the stator. the winding of which is illustrated. in Fig. 2. has been 
made in two parts. The two bearings of the generator are indepen- 
dent of the turbine bearings, whilst as the drive is through a flexible 
coupling the set is @upable of running satisfactorily even when 
slightly out of alignment. This is an important point in big 
machines, where heavy weight may cause slight settlement of the 
foundations. The exeiter is driven through a flexible dise coupling 
contained within the s'ternator main bearing housing. and is also 
independent of cxect alignment. 

Ventilation is effected: without the use of sny external fans. the 
rotor itself acting as a very снеки blower. The air for cooling 
purposes is led through ducts in the baseplate. and, after circulating 
through the machine, is expelled. through an opening in the top of 
the stator frame. Before entering. the air passes through a filter. 
to prevent dust or other impurities from accumulating in the 
machine. ‘These filters consist of a number of box units. each box 
containing z continuous length of filter cloth stretched on suit ible 
frames. The arrangement oi the boxes js such that any one can be 
readily withdrawn and a clean box substituted. if necessary whilst 
the machine is running : moreover, the size of the boxes is such that 
they can he ez-ily handled. After the box has been withdrawn the 
. cloth can be changed at leisure. and when this has been done the 


) 
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electricity in the household than there was at the present time, and that 
if electricity could be supplied throughout the country from every station 
ata price not exceeding Id. per unita great increase in the applications ої 
electricity would result. It was, however, felt by the Council that the 
present price of electricity was by no means the only thing standing in the 
way of this object, and so they were there to-day to discuss the various 
causes which had hindered the more general use of electricity for domestic 
purposes. If in their cities they could stop all combustion and do everv- 
thing by electricity he felt sure that great advantages would result to the 
public. This was a most desirable end to work for, and every difficulty 
overcome or advantage gained brought them nearer to the final complete 
realisation of the idea. In their competition with the direct use of coal, 
gas, or oil, they had to remember that these different means had been 
before the publie for a very long time, were highly perfected, and were 
probably as good as they were ever likely to be. They were not, in con- 
sequence, likely to cost the suppliers, and therefore the public, any Jess 
in the future. Electricity was, however, in a very different position. 
It was well known how little electric power they got in comparison with 
the possible return from the coal burnt, and every improvement that waa 
made enabled current to be generated at à lower price. They were also 
only generating on а small scale, and so of necessity in an expensive 
manner in comparison with what might be done. Most of the electricity 
undertakings were still saddled with the cost of having made a start on à 
very small scale when much money was spent for a very small result. In 
the transmission and distribution of electricity there were also great 
possibilities of reducing the costs when the current was supplied on a large 
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scale. Above all, in the electricity using appliances there was the greatest 
possibility of improvement in all kinds of ways. The future was there- 
fore full of promise, and it was their business to bring about the realisation 
of the scheme at the earliest possible moment. 

Mr. С. А. BAKER said that those who put forward claims for coal. gas, 
&c., were able to show many direct results, whereas the advantages of 
electricity were more indirect but. nevertheless, valuable, The question 
of economy was very serious, and it was impossible for kitchen use to 
economise in electrical energy as would be necessary if general пзе were 
made of it. For cooking apparatus he considered that Tumbler switches 
were a mistake, and the question of switches for such apparatus was one 
to which makers might give some attention. In London they had an 
enormous diversity of voltages which made it very difficult for manu- 
facturers to keep a suitable s ock of heating apparatus. He also thought 
that manufacturers should give some attention to the design of apparatus 
in such a way that a handyman could make his own repairs. 

Mr. H. H. Couzens (West Ham) thought that. from the point of view 
of the municipal station man. the chief factors operating against the more 
extensive use of electricity were inetlicient publ city and selling methods, 
the high eost of apparatus and installation and the lack of trading 
capital. Compared with the ordinary business undertaking. the amount 
of money spent on publicity by any municipality was quite infinitesimal. 
Managers and engineers were rather rapt in many instances, he thought 
unfairly, to lay the blame on their committee, because in a great many 
instances jt was more due to the engineers contempt for anything 
savouring of commerce. Of course, everyone. appreciated the very 
excellent work being done by the Joint Publicity Committee, but he 
ventured to suggest that it would be а splendid thing. if possible, and it 
seemed to him not to be impossible, if the I.E. E. would take over the 
Publicity Committee, thus bringing together many forces. Another 
feature which might be brought about was the question of co-operative 
buying. If the LE.E. could appoint a representative committee actually 
to purchase the apparatus, the subscribers purchasing it again from them 
would get the apparatus at the very lowest price. — "The cost of the 
apparatus was a very serious drawback. Such a body could also arrange 
demonstrations, exhibitions. &e., and keep а permanent salaried stat? 
capable of giving lectures and dealing with publicity. By this course 
co-operation with manufacturers also could be obtained. The cost of 
installation was another very great drawback, and it was very difficult 
to see at the present moment in what wav that was going to be very 
materially reduced. The question of trading capital was an important 
point. Tn electricity supply business quite a lot could be done in the 
way of reducing prices if they all co-operated together to buy coal; and 
even if they could not buy direct, they might appoint someone as an 
agent. He considered that. the sales department was absolutely 
essential for the best и of an undertaking. though the actual 
details of working were matters for local consideration in each instance. 
It was very important to Keepin personal touch with the consumers. 

Мг. №. В. Coover though: that electricity was in a sufficiently strong 
position. as compared with gas, for electrical engineers to face the facts 
without fear. and that an attempt should be made to examine matters 
impartially from the point of view of the consumer. There. was an 
immense future for domestic electricity if the conditions on which elec- 
trical energy. was supplied were made satisfactory, and there was no 
reason why they should not be. Members should examine themselves 
simply аз consumers, and enquire why they. individually, were not 
making a greater use of electricity in their homes. The chief reason why 
coal fires were used was because they were essentially comfortable, even 
though dirty. In designing an electric radiator to take the place of a fire 
regard should be had to the possibility of highly heated surfaces being 
objectionable by reason of the combustion of organic matter upon them 
from the air. An open coal fire was generally regarded as inefficient and 
costly. This was not altogether the case, as there had been considerable 
advance in the design of grates during the last few years. He had found 
that a room of about 1.750 cubic ft. сарае ity could be heated in moderate 
weather E burning good coal at the rate af l} th. per hour; taking the 
coal at 25s. per ton, this was at a cost of 0-24. per hour. Upon making 
a rough test of efficiency, he found that the thermal efficiency of ths fire 
was something like [4 or 15 per cent. This was, of course, а lower 
cfliecieneyv, but the efficiency of а central station was even less. The 
average consumption of eoal in such a station was not often below 5 Ib. 
This, with coal ef 14.000 B.Th.U.. meant an efficiency of about 


The fire to which he had referred gave out heat roughly 
as 


per unit. 
5 per cent, 
equal to а } kw. radiator. and thus electrical energy at such a price 
2d. per unit was prohibitive. Although И was difficult to compete 
against the coal fire for regular heating, the use of electrical energy for 
occasional heating was quite another matter; but duplicate wiring and 
duplieate rates must be avoided. Не, às a consumer, used gas to a small 
extent for heating and cooking. simply because it was cheap to put in 
and cheap to maintain on a hire or hire-purchase system. It was most 
important that consumers should be able to put in electrical apparatus 
on equally favourable terms. From that point of view he thought that 
the small electric cookers brought out recently Бу the Electric & Ordnance 


Accessories Co., and shown at the recent electrical exhibition at Olympia. 
He could not use gas com pletely for cooking on 


were a great advance. 
The same 


account of the cost of obtaining hot water for the house. 
difficulty mnst inevitably erop up sooner or later with electric cooking 
and it was easy to see that the heating of large quantities of water when 
electric energy was charged at ordinary rates, even at Id. per unit, was 
prohibitive. On the other hand, he did not think the difficulty was 
insuperable. In his opinion it would be solved by means of thermal 
storage, the apparatus being connected up without a meter and being 
charged at so much per annum, In that case the current would be small 


and the load factor would be 100 per cent. If the financial result was to 
be satisfactory to the consumer, the charge per unit for this purpose 
would probably have to be less than 34. Considering the high load 
factor, he did not «ee why the charge should not be somewhere in the 
neighbourhood of 1d., and he hoped that central station engineers 
would express their opinions upon that point during the present dis? 
CUSSION, as 1t was most important. 

Mr. 5. ÉvERSHED had arrived at the conclusion that the main thing was 
the cost of current. Unless the charge per unit was very low he could not 
dispense with a coa] fire in the kitchen, simply because of the cost of 


At the present time his annual coal bill for all fires in 


heating water. 
£18, whereas 


the house, including the kitchen fire, was between £16 and £ 
if he used electricity throughout he found that the cost of heating the 
50 or 60 gallons of water which he used per day worked out, at Id. per 
unit, to £15 per vear for this item alone. very nearly as much as his entire 
coal bill. It was no good talking to a consumer about complete electric 
heating and cooking for the home unless they could offer to supply him 
at an annual charge plus something like 44. per unit. He could not help 
thinking that the methods of obtaining business for electric supply were 
very poor, and showed a lack of imagination, During the seven years 
he had been connected to the mains of one undertaking he had only 
received 28 quarterly accounts and one courteous letter from the engineer, 
and two futile postcards (intended to advertise tungsten lamps) from the 
rest of the electrical people. 

Mr. К. W. Wirrcox said he could remember when the National Elec- 
tric Light Association in the States was given over entirely to technical 
discussions. The introduction of а commercial section, however, 
immediately infused new life into the association and increased the power 
for good tremendously. This section grew and grew. until it formed to-day 
the largest section of the entire association. and the one whose meetings 
at the annual convention were the most largely attended and at which 
the greatest enthusiasm and interest were evinced. He ventured to 
predict that if the Institution continued the programme of the present 


meetings the commercial part of the Institution would in time form the 


most prominent part of its work. — Electric service supply was essentially 


a commercial proposition, and could never have the development it 
deserved unti] as much attention was given to the commercial and 
selling side at was given to the technical side. H^ had recently received 
some figures which enabled the following interesting comparison to һе 
made. The U.S.A. stations referred to were not large stations, but in 
towns of from 5.000 to 50.000 inhabitants, and the English figures are 
the average results from the published results of English electric supply 
undertakings :— 
American com- English com: 
panies’ results. panies’ results. 
Gross outlay per capita „ини 30s. frees Gs. 
Units per capita sic... eee. Tt Do: auus T 
Connected load per capita. ............ 0-19 kw. ...... 0-07 kw. 


Operating TAURO, ci cr ce ome bed exea ai: Чо ЖООШ, E 
29.40 3290.70 
35 4°, earnen 32 í o 


рообоооо ооо ооо 


*etat* 600625286 


Ratio P. ard L. to gross еее ; 
Ratio of fixed charges to net earnings .|......... Ob шы ; 3:52 
Gross COSTS per ипїї................. И aces, Od: 
Operating costs per а... 0704. ee E324. 
Net costs per unit....... "— —Á— О... ЖЕТ . Зда. 
Fixed charge регали...  О'2604. wo... Odd. 
0.40024. ...... 08154. 


P. and L. charge per пп... нии 
Load factor see олыны "m 


There were many points which could be discussed in connection with this 
question to advantage, but he would simply dwell on one factor which 
appeared to be very largely neglected in England—viz., the value of 
advertising and newspaper space for the development of central station 
business. Some vears ago the idea existed among the States compantes, 
as jt appeared to exist here in England, that the central station company 
did not need to advertise in the daily papers. This theory, however, had 
been ex ploded completely by extensive experience, which had detinitely 
proved that electric lighting companies derived ак much value from the 
use of advertising Space in newspapers as did the great soft goods or 
other mercantile houses. The use of advertising space by leading 
centra] station companies in the States, therefore, had become accepted 
practice. Mr. Willeox proceeded to read an extract on this subject fram 
the Report on " Central Station Advertising " by the Committee ол 
Advertisement and Publicity of the American National Electric Light 
Association, June, 1911. 

Mr. W. А. \поеховея (Grimsby) thought that the causes 
the more general use of electricity were chiefly financial, t.e., 
putting in the installation, the method of putting the wires in the house, 
and the natural conservatism of the Englishman. Advertising should 
he carried on comprehensively. and they should endeavour to catch the 
householder at a time when he was going to re-decorate. In Grimsby 
they had spent à considerable sum of money on advertising with very 
advantageous results. In houses where the occupier was not the owner 
difficulty was experienced on account of the tenant not wishing to improve 
the property of the landlord. The only way to overcome that was to 
have some form of assisted wiring, and it was a very serious handicap to 
municipal undertakings that they had not got powers to finance schemes 
for assisted wiring. Where the houses were very small wiring should һе 
done in batches во that the cost could be reduced to the lowest possible. 
Regarding the question of heating, he fonnd that there was very little 
business to be done at the suggested price of 2d. per unit. It was verv 
doubtful whether many people would discard their coal fires for electric 
radiators even at Id. per unit. The difficulty at present as regards 
electric cooking was lack of knowledge. and no amount of advertising 
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by itself would force that knowledge into people. The only way was to 
get a start by means of demonstrations and personal calls. They had 
had demonstrations at Grimsby and the епу they found was that 
the apparatus was too costly. What was necessary was that the Corpo- 
ration should be able to hire out apparatus at a low figure. 

Mr. А. B. ANDERSON thought that the point. to centre upon was 
undoubtedly the cost of current. The central station. engineer was 
too much inclined to count the cost and too little accustomed to count 
the customers. The only way to reach the big market and bring about 
the general use of electricity was to reduce the price of current; which 
could only be done by increasing the turnover. They wanted Mr. Fer- 
ranti's one-eighth of a penny. 

Mr. F. Huspann drew attention to some figures he had obtained in 
houses of the three rooms and kitchen type. First of all with gas alone, 
secondly with gas and electricity, and thirdly all electricity. In the 
first case the gas bill came to about 19s. 6d. for the winter quarter; in 
the second case the gas bill was 12s. 64. and the electricity 15s. ; while 
in the third case the bill was 17s. 64. The price of gas was then 2s. 14. 
per 1.000 cubic feet and the price of electricity 2d. per unit. From that 
comparison it would seem that the cost of energy was not what рге- 
vented the general use of electricity for domestic purposes. The real 
obstacle was the obligation of purchasing outright the necessary appliances. 
They must have a system of co-operation in supplying appliances as well 
as in supplying energy. Powers should also be obtained to allow Cor- 
porations to Jet out apparatus on hire. 

Mr. 1. Е. Веско (Newcastle-on-Tyne Electric Supply Co.) thought 
that the real cause which was delaying the general use of electricity was 
ignorance. The question of the relative cost of heating with a coal fire 
and with a radiator had been raised, but he did not think any of them 
were seriously proposing а scheme for heating buildings entirely by 
electricity, because before that could be done the whole system of venti- 
lation would have to be altered. Nevertheless, if the publie understood 
exactly what electricity would do, and what it would not do, in the way 
of heating, they themselves would set to work to solve the difliculties. 
He considered that more advertising might be done in what one would 
call amusement papers. М there were а big co-operative committee of 
some sort, either in the [Institution or outside of it, with considerable 
funds a great deal could be done in getting а knowledge of electricity 
before the general public. They should. be careful now that they were 
beginning seriously to tackle the question to develop it on the right lines, 
not to rush up the load by selling at too low а price. or entering into 
free wiring schemes that might hinder them in a few years time. Assisted 
wiring: if carried out on a large scale, would be a serious drawback and 
would greatly hamper them. 

Mr. E. L. Psaran disagreed with the previous speaker that the price 
of the current had little bearing on the question. И had always been 
said that selling. current for heating was comparable with the by- 
products of a gas company i but it was not so, since it came on top of the 
ordinary lighting load and made a big difference. If thev were going to 
encourage a large demand for heating it would. be necessary to instal 
a great. deal more plant, thus making the capita]. charges—which 
were already a large proportion of the cost of generating electricitv— very 
heavy. ‘To get a reduction to 14. pernnit was more easily said than done. 
А great fault with most electric heating apparatus was the slowness with 
which they operated. He though that an immense development in the 
consumption of electricity for heating purposes would at once be made 
with an increase of knowledge on the part of the publieof the advantages 
to be obtained. Advertising should be approached more upon American 
lines, and should be coupled with continual demonstrations on а large 
scale. 

The following views have also been expressed in. written 
communications :— 

Mr. L. E. BRITTON (Chester) thought that progress would be slow until 
the eost of eurrent, the eost of electrical apparatus, and the imnoerance 
on the part of the general community had all been reduced : such advan- 
tages of electric apparatus аз its greater cleanliness. and convenience 
would have to be thrown in. The two points he wished to raise were 
(1) the cost of separate installations, and (2) the unnecessarily large 
amount of spare plant, As regards the former they must arrange for 
one meter, one installation and one tariff to embrace all the requirements 
of anv consumer, and he suggested the formation of a committee of the 
Institution to go into the question of tariffs. Secondly, he thought the 
amount of spare plant installed in power stations was excessive. The 
Metrop litan Electrie Supply Companies with a plant capacity of 
[n6.679 kw. had a maximum load. of 95,311 kw. The figures for the 
Metropolitan local authorities. were 20.054 kw. and 47.456 kw. respec- 
tively. and for provincial local authorities 605,700 kw. and 396,646 kw. 
respectively. Thus, allowing 10 per cent. of the capacity for auxiliary 
plant at the stations, it meant that the amount of spare plant. varied 
from 32 to 56 per cent. of the load, and that the provincial stations had 
more than sufficient spare plant to supply the load of the Metropolitan 
Companies, and the latter sufficient: spare plant to supply the Metro- 
politan local authorities, The present plant implied a large waste, and 
ateps should be taken to fix the requisite amount of plant, 

Мг. А. А. Day (Bolton) considered over-regulation to be the great 
stumbling block. Electricity supply was largely in the hands of muni- 
eipalities; who had to рау otf their capital outlay at a rapid rate, which 
rate tended to increase. His view was to give a supply in manufacturing 
towns at A priee to attract large power users; the cost of. production 
would then fall and would give a chance of developing an all. round 

«арыу. The price charged and the ignorance of the public were the 
present great «сея, 


Mr. E. H. HEwrETT (Mansfield) thought that one cause of the present 
position was the statutory method of charging per unit. 

Mr. Н. W. KiNcSTON (Charing Cross, West End and City Electricity 
Supply Co.) gave the following two reasons for the non-adoption of 
domestic electric heating : (1) the extreme cost of heating water: (2) the 
high cost of the apparatus. Everything hinged on the first point, and 
until this problem was solved it was futile to expect large results in 
domestic supply. 

Мг. В. H. Campion (Dewsbury) suggested that the Local Sections 
should be asked to discuss the question of domestic supply at the earliest 
opportunity and before the close of the present session. 

Мг. W. FENNELL (Wednesbury) did not agree with the preamble that 
the universal adoption of electricity in preference to other agents would 
be advantageous. He himself used electricity for baking and grilling 
and found it advantageous and economical at 1d. per unit in the winter 
and fd. per unit in the summer. Не could not afford, however, to use 
it for boiling water or for heating his rooms. Until they got the price 
down it would be foolish to push the business. Manufacturers were 
also to blame for only catering for the wealthy. The Institution were 
to blame for not seeing that trading powers were included in all statutory 
orders. Hf the Institution believed that the time had come to develop 
electricity supply for domestic purposes, then they should start by remov- 
ing such obstacles and placing the supply undertakings on the same 
footing as the gas companies. 

Mr. W. H. Е. Мекоосн believed the high price was the main difficulty, 
and suggested cheapening supply by employing 10.000. volt distribution 
and transformer substations. He proposed that buildings should be 
heated by heat pumps driven by electric motors (a suggestion made by 
the late Lord Kelvin). By paying more attention to the ventilation of 
electric: generators he thought eheaper machines could be obtained. 
Present tariffs were also unsatisfactory. 


HIGH-TENSION PORCELAIN LINE INSULATORS. 


We give below an abstract of the discussion which took place 
on Mr. J. Lustgarten's. Paper on " Hivh-tension Porcelain 
Line Insulators.” The meeting was held at Manchester and an 
abstract of the Paper was published in our last issue. 

Prof. Е. W. MARCHANT said one of the best ways of investigating the 
distribution of stress in the material of an insulator would be by using a 
modification of the stream line apparatus developed by Prof. Hele Shaw 
and others, It should be quite easy to determine the stress accurately 
by this means, the circular shape of the insulator being taken into account 
by varying the thickness of the film through which the quid employed 
in the stream line experiment had to pass. The same apparatus might 
be used with great advantage to investigate the stress in the ex periments 
described with the tilting plates as shown in Fig. 4 of the Paper. The 
results given as to the breakdown voltage between two wires wound on a 
porcelain. cylinder were remarkable, but the cube law stated by Mr. 
Lustyarten was open to some criticism. If in the experiments the wires 
had been increased in diameter in proportion to the distance between them 
and the cylinder on which they were wound also in the same proportion, 
a linear law between the voltage and а breakdown distance should have 
been obtained. The reason why the cube law appeared to have resulted 
from these tests was that. when there was a high voltage on the wires, 
а corona formed. which gave rise to a ring of surface sparks on the por- 
celain, and the actual distance between which the breakdown spark had 
to cover was much less than the distance between the wires. The linear 
law was borne out by the dimensions of the insulators which were manu- 
factured, since the weight of the insulator was proportional to the cube 
of the linear dimensions and Мг. Lustyarten’s figures showed the weight 
of an insulator was approximately proportional to the cnbe of the voltage 
at which it had to work. The results with the metal shed insulators 
were interesting. The metal shed would appear to have much the same 
function as the metal sheath which was sometimes put between the layers 
of insulationin a graded cable. 

Мг. J. BURTON remarked that it was often assumed that porcelain was 
a much better diclectric material than the stoneware made in this country, 
but according to Mr. Lustgarten’s Paper that was only partly true, 
the puncture value of porcelain being only slightly higher than that of the 
English ware. The nature of the English body enabled our insulators 
to be made топе piece on the throwers wheel and not in moulds, and this 
made them а much more compact and solid article; it also enabled the 
finished article to withstand a greater tensile stress than was the case 
with porcelain. The English ware was not so brittle: it was a little 
stronger, and Из puncture valne was not quite so high. He thought 
Мг. Lustgarten was very clear that the design of the insulator was a 
much move important point than the material of which the insulator 
was made. within certain limits. 

Мг. Н. D. Symonxps considered that the surface discharges and arcing 
over porcelain insulators under service conditions were much more severe 
than those shown in the photographs. Mr. Lustgarten called attention 
to the wide difference of opinion on the length of voltage tests on por- 
celain insulators and recommended 30 minutes. For porcelain manu- 
facturers with a test room equipped to test many insulators at once, 
this would be quite satisfactory. For the electrical manufacturer, how- 
ever, a voltage test of 24 to 3 times normal working voltage maintained 
for tive minutes would be a fair and satisfactory one for discovering 
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at the edge of the electrodes in the two cases were different, but the 
point he wished to bring out was that given large capacities, whether due 
to suitable dimensions of electrodes, to dielectric between or to ionised 
air adjacent to electrodes, the surface spark resulting would give a cube 
(for large distances a fourth power) relation for the spark length and 
spark voltage. Mr. Cramp quite correctly pointed out that by reducing 
the capacity between two electrodes, as т the suspension series, the 
surface spark was largely eliminated and the relation was more or less 
linear. With reference to the metal shed which improved the flux dis- 
tribution, it was interesting to note its introduction in insulator desiga 
and comparing its function in suspension types with that of the metal in 
condenser type terminal tubes. Mr. Mallison. asked for the relative 
advantages of curved and straight shedded insulators. These were dis- 
cussed in the Paper. Near chemical works and near the sea coast the 
curved insulator underwent a better cleansing action by rain and could 
be more efficiently cleansed during а periodic overhauling by the linesmen. 
He was interested in Mr. Burton's remarks. The opinion of an English 
potter on the subject was valuable, and he was glad that he agreed that 
the hard Continental porcelain) probably led to a greater electr.cal 
strength than the English, but to a more brittle article. This point 
would answer Mr. Symonds’ opposite contention, As the working of a 
transmission line depended largely on the com plete safety against puncture 
of aninsulator, the duration of the routine factory test of the pieces and the 
whole insulator should not be curtailed. The puncturing of the faulty 
insulators became less as the time of test increased, but was never entirely 
The reliability against puncture was therefore greater after 
half an hour's test than five minutes. Theiasulator whose temperature 
rise was 50°C. and above should be discarded. Soot and dust would 
deposit both on smooth and corrugated porcelain tubes on account of 
electrostatic attraction. Phe corrugated tube had been largely super- 
seded by the smooth for "bus bar and switch insulators, The capacity 
of large pin type insulators increased on account of porcelain replacing 
air in the flux paths from the bolt to the Ene wire, The surface discharges 
also increased the etfective electrode агеа. In reply to Mr. Pollard Digby 
artificial rain experiments with salt and distilled water gave no difference 
in the wet Hash-over voltage. The voltage would depend on the brush 
discharge and the potential gradients at the water drops would not be 
sensibly ditferent for salt or distilled water, especially as the leakage 
currents were so small. Mr. Cunlitfe referred to the “kink” in the 
voltage distance curve: this stage was due to the formation of the brush 
discharge, which was largely influenced by humidity, pressure, neigh- 
bouring bodies, &е. With regard to the phenomena of the " black ” 
«pairk,these were a complete puzzle for the photographie physicist inasmuch 
as none of the current theories of photographie action seemed to be of any 
help to explain them. The photographs of the lightning flash shown on 
the sereen had the faint branches reversed. but the maim flash not. the 
plate having been exposed till à second lightning fash occurred. Experi- 
ments on the photography of sparks showed that if the plate be ex posed 
for sufficient length of time to diffused light after exposure to the spark, 
partial or complete reversal of the latter took place ; but if exposed before 
exposure to the spark, no reversal occurred, 


faulty insulators. If at the end of that time any rise in temperature 
had taken place on any insulator. the test should be continued for half-an- 
hour. He endorsed the author's recommendation that puncture tests on 
porcelain should be conducted under oil, for only under such conditions 
was it possible to obtain an accurate and reliable value for the dielectric 
strength. With reference to Mr. Burton's remarks with regard to the 
. difference between the English and German porcelain—it had been his 
(the speaker's) experience that on the whole the English porcelain was 
superior from an electrical point to the German material. The dielectric 
strength of the English porcelain was generally a little higher and the 
material was tougher and more free from air bubbles than the German 
porcelain. With regard to the tests on soot .blaekened insulators, he 
asked Mr. Lustgarten whether he had made any long time voltage tests 
on insulators under such conditions. Any discharge or flash-over tests 
that were made with dirty insulators depended so much on the dirt that 
was used that it was not safe to assume that the flash-over voltage was 
not appreciably red::.ed by the accumulation of dirt on the insulator. 
The condition of the dirt and its ingredients enormously affected the 
result and of:en the difference was only apparent on long time high- 
voltage tests. 

Mr. W. Porranp Dicey said that he was a little in doubt as to the 
value of Mr. Lustgarten's artificial rainwater. Theauthor's experiments 
had been conducted presumably with Manchester tap water which was 
probably a far purer liquid than Manchester rain water. The author's 
commercial tests were both excellent and practical, but he would have 
liked an expression of the author's opinion as to the ratio between the 
working voltage on the transmission line and the test pressure at the 
factory. The interesting note in regard to sooty insulators, which in a 
dry condition were practically as good as clean insulators, offered an 
interesting parallel to the case of switeh oils, which had practically the 
same dielectric strength when blackened through suspended carbon as 
when newly received. Mr. Evershed, from a study of the specific resis- 
tance [tem perature coefficient of distilled water, came to the conclusion 
that ice must be an insulator, water only becoming а partial conductor as 
the ice melted. Mr. Lustgarten’s striking experiments proved the sound- 
ness of Mr. Evershed’s deductions. 

Mr. А. B. Млылхзох said the author had made clear in the Paper the 
necessity for the angle on the shed, but it would be interesting to know 
whether in the course of these investigations any comparisions had 
been made which would show the relative advantages of insulators with 
concave, convex and straight sheds. One of the first things which im- 
pressed anyone proceeding to instal a high-pressure line was the great 
variety of insulators offered. Ап unbiased comparision of the various 
types would therefore be of interest. 

Mr. В. Ч. CUNLIFFE said he thought many engineers who had used 
porcelain insulators would appreciate the difference between moulded 
and dise-spun insulators, It had been his experience that moulded 
insulators broke, owing to internal stresses, under the action of slight 
shock. He agreed that there were objections to artificial rain. water 
tests, as he had found great variation in specific resistance between 
ditlerent samples of tap water. The water used by the author, obtained 
from the Corporation mains, was soft Thirlmere water of high specific 
resistance. He agreed with the author that a coating of soot or carbon 
on the surface of an insulator would not have any effect in dry weather, 
but thought that in wet weather the etfect of such a conducting coating 
would be to give the insulator the prop rties of a metal shed" insulator. 

Мг. А. TEIXEIRA said he noticed the author stated that metal shed 
units did not ensure the are passing from metal to metal. It ought to 
be stated “from metal shed to metal shed.” Two slides which he 
exhibited showed clearly that the are started from the bolt to the metal 
shed in each insulator, and not from metal shed to metal shed. This 
was due to the fact that the distance between the metal sheds was very 
great—about Ilin. The pressure was 102 k.v. The are would. pass 
from metal shed to metal shed if the sheds were near together, as in the 
ease of the sunken cap insulators. 

Mr. W. Cramp said it occurred to him that some sort of proof should 
be given by Мг. Lustgarten of the cube law. or the fourth power law. 
The author had done the electrical and porcelain industries a service by 
calling their attention to the fact that the surface leakage was not really 
important, if the question of capacity was properly looked after. This 
point could not be too often emphasised, and the stress that Mr. Lust- 
garten laid upon it led directly to that modification in insulator design 
Which, in dressmaking terms, would be described as giving up the hobble 
‘skirt and taking to the erinoline. 

Mr. J. LUsTGARTEN, in reply. said that with regard to Prof. Marchant’s 
remarks, the cube relation of the spark distance and spark voltage was 
referred to in the Paper only when the surface spark condition obtained. 
When, irrespective of the size and curvature of electrodes and irrespec- 
tive of the thickness of the dielectric, a high potential gradient and a 
great charge density produced the surface sparks, the relation would be 
cubic so long as the flashing over was wholly due to those sparks. But 
if flashing over was due to a combination of the surface spark and the 
brush discharge, as in the case of a medium sized pin insulator or as in 
the case of the large interlink suspension insulator, the relation would be 
intermediate between a linear and a cubic law. The greater the dielectric 
constant of the medium between the electrodes the greater the tendency 
to produce the surface sparks. With electrodes on opposite sides of the 
flash plare 1 in. thick and a spark distance of 13 in. the flash over voltage 
was 38 kw.. but with electrodes on the same side of the glass plate and 
separated by the same distance, 13 in., the surface sparks would searcely 
be present. but a surface brush would lower the spark voltage from the 
linear relation. The flash-over voltage required for the second case was 
128 kw. It was evident that, for a given pressure, the potential gradients 


eliminated. 


Rail-less Electric Traction.—At а recent meeting of the 
Junior Institution of Engineers a Paper on this subject. was 
read by Mr. В. D. Fox. The author pointed out that mechani- 
cally operated vehicles must be classified broadly as (1) those 
which run on rails and (2) those which make use of the ordinary 
road surface ; electrical power being used almost exclusively 
for the former, while some motive power other than electricity 
is used for the propulsion of the latter. Greater suitability and 
economy were given as the reasons for electric power having 
superseded all other forms of motive power on tramcars, and 
the same would have applied. {о road. vehicles but for the 
dificulty experienced in. the application of electric power, 
owing to the unsuitability of the usual type of trolley or current 
collector. Special tvpes of trollev have been tried for the 
trackless car, but their construction imposes too many restric- 
tions, due to their necessitating special overhead line con- 
struction. The difficulty in connection with the trolley was 
finally overcome by adhering to the usual tramway type of 
overhead line, and adapting the usual tramway trolley to the 
new conditions; and the economic and technical considerations 
that have resulted in electric power superseding other motive 
powers In tramways will now produce the same result with 
road vehicles. The author commented upon the inadequacy 
of existing tramways to serve the remoter parts of their 
areas, tramways serving urban areas only; suburban areas 
must therefore be served by road vehicles. Аз the traffic 
problem of urban areas was only solved by electrification 
of rail vehicles (tramcars), so the tratlic problem of suburban 
areas would also onlv be solved by electrification of road 
vehicles. The results of the first installations in this 
country, which were carried out simultaneously last year at 


Leeds and Bradford, were given. 
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SMOKE ABATEMENT. 


The evils of a smoky atmosphere have become an almost 
recognised feature of our industrial districts depending upon 
In 


other countries where energy is obtainable easily from what 


coal for their motive power or their chemical energy. 


is often called “ white coal " there is no such ditheulty, and 
the inhabitants have the good fortune of working under 
normal atmospheric conditions. In this country, however, 
we have not those natural resources, and some parts of the 
country are rendered hideous bv the continual deposition of 
This state of affairs is not merely regrettable from the 
Indeed, this would be compara- 
tively a minor objection if it were not that such conditions 
Apart from providing а pol- 


soot. 
artistic point of view. 


are very far from hygienic. 
luted atmosphere, smoke-laden clouds continually prevent 
sunshine from penetrating the air, and it is well known 
that the absence of sunshine has a bad effect on hygieme 
conditions. 

The crusade which is being carried on by the Coal Smoke 
Abatement. Society, by means of exhibitions in our large 
industrial centres, should therefore be welcomed by all sec- 
tions of the community. and we hope that the exhibition 
which has just been held in London will produce some bene- 
ficial effects. One of the difficulties in such a crusade 15 
that the individual citizen generally does not see that any 
alteration in his particular household will make a marked 
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of energy and the cost of transport of coal, and hitherto the 
advantage has appeared on the side of the latter. We do 
not doubt that the next few years will witness an enormous 
increase in the generation of electrical energy in large power 
stations, with a corresponding diminution of the smoke 
nuisance, but whether the centres of generation will move to 
the coal fields remains to be seen. 


difference in removing the evil. On that account it is not 
enough to appeal merely to the better feelings of the indi- 
vidual who wishes to see his fellows working under healthy 
surroundings. but it is necessary to show that the apparatus 
now available for heating, cooking and other operations 
produces more convenient or cheaper results than the older 
apparatus, and has the further advantage that it is smoke- 
less. Fortunately, it may be said that increased efficiency 
and smoke abatement go hand in hand in every sense of the 
word. From the point of view of increased efficiency in 
combustion there may not be much gained by complete 
combustion of those small quantities of oily hydro-carbons 
which form so large a constitutent of smoke ; but if all our 
fires were to cease there would inevitably be a considerable 
increase in the efficiency of life generally through the omis- 
sion of such particles. 

One of the most striking exhibits at the recent Exhibition 
in London was that which depicted the amount of soot 
falling annually in the London area as a column very much 
larger than the Clock Tower of the Houses of Parliament. 
We do not know the basis on which this model was made or 
to what extent soot mav be compressible, but the exhibit 
was sufficient to emphasise the large amount of solid matter 
we are content to tolerate in our London atmosphere. 
Everyone knows that vegetation suffers heavily in London 
on account of this sooty atmosphere, and the small exhibits 
demonstrating this point were onlv too familiar to every 
inhabitant of the Metropolis. Fortunately, the fogs in 
London are much less serious than they were some 20 years 
ago, and we do not doubt that this is due considerably to the 
increased extent to which electricity and gas have been 
adopted in factories and in private houses for motive power 
and heat during that period. 

At the opening of the Smoke Abatement Exhibition in 
London the other day Sir У\Упалам Ramsay made а some- 
what revolutionary suggestion—namely, that the utilisation 
of coal for manufacturing and other purposes might be 
largely reduced by converting the coal into producer gas in 
the pits themselves, thus avoiding raising it to the surface ; 
such gas being used for driving gas-electric sets and the 
electrical energy being transmitted to all parts of the country, 
We do not doubt that this suggestion is impracticable in 
the complete simplicity in which it was put forward. It 
appears to us that it would be necessary to have large gas 
producers installed below ground, and to bring the coal to 
them. In that case most of the operations of coal mining 
would still be necessary, except that of winding, but this 
IS probably one of the cheapest operations in the coal field. 
Further, it would be necessary to maintain pumping as at 

present, and to keep all the means of reaching the coal face 
in proper condition. There is also the question of handling 
the by-products, which in a large scheme of this kind would 
he of considerable value, and could not well be neglected. 
This being so. it appears to be more practicable to work a 
generating station at the pit bank than down below. We 
need scarcely remark that the idea of generating electrica] 
energy on a large scale at the coal fields has been considered 
on many occasions, but so far nothing has come of the 
scheme. It is a question between the cost of transmission | 
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Electrical Ignition. By M. А. Copp. (London, 1911: E. & Е. N. 


Spon, Ltd.) Рр. vi.-- 164. 3s. net. 
The right note is struck in the first sentence of this book. 


“For practical purposes electricity may be regarded as a 
fluid—say water." This is the only way to get a practical 
working knowledge of how to handle d things into the, 
generally uneducated, head of a driver; or, for that matter, 
into the head of a non-technical amateur. "Me Codd has tried 
to treat the whole matter on the simplest lines possible ; instead 
of accurate scientific explanations, which teach such a pupil 
nothing, he tries to give him much less accurate, but simple ones. 
The result on the pupil is that he thinks he quite understands 
all about it and is very happy, while the teaching will always 
lead him right in such work as he is likely to get, so his employer 
will be equally so. It is quite refreshing after some books on 
the subject which are merely half-baked reminiscences of a 
half-forgotten first year's student course. 


When he explains how an induction coil works, though better 
; we have the hoary 


than most of his predecessors, he 18 poor ; 
old diagrams of lines of force or filings which only confuse the 
begmner. There is only one wav to make an outsider under- 
stand a coil and we give it for the benefit of Mr. Codd or any 
other writer that likes to use it. Take a coil of wire, Join it to 
& detector of some sort, push a permanent magnet into it, and 
show him that 1t gives a current through the coil, and a reverse 
one when you pull it out, and that the quicker you do it the 
bigger jerk you get on the needle of the detector. Then wind 
some wire round a soft iron rod. send а current round it and 
show him that it at once becomes a magnet. Break the circuit 
and show him that it at once ceasesto be one. Then put it in 
the coil and point out that when you put the current on you 
cause a magnet to be in the coil just as if you pushed it in, and 
when vou break you cause the magnet to cease to be in the 
coil, just as if you had pulled it out. Further, tell him to take 
your word for the fact that the use of the condenser is to make 
the magnetism come and go more quickly ; which you want to do 
for the same reason that you wanted to pull the permanent 
magnet out quickly—to get a bigger jerk, and so on. This is 
really all a driver wants to know to do his work, and when he 
has actually worked on that basis for some time he can, if he 
will, learn the fuller truth much more easily. The stronger 
meat 1s nof for babes. 

There is only one careless slip that we have noticed. Under 
conductors—'' Platinum and copper are poor conductors.” 
A dozen lines further on, under insulators—^ Water mixed with 
a little acid or salt is an excellent conductor." Any one who 
knows, realises what is meant, but the man it is written for 
Is one who does not know. 

There are some long and well-illustrated chapters on magnetos 
and two useful ones on faults and remedies and on magneto 
repairs ; though it is doubtful if many drivers or amateurs are 
capable of doing some of those mentioned. The book is 
excellently got up and illustrated. С. W. 8. С. 
Analytical Mechanics, Comprising the Kinetics and Statica or 


Solids and Fluids. By E. Barton, D.Sc. 
(Lond:n, 1911; Longmans, Green & Co.) Pp. хх. +535. 10s. Gd. 


net. 


Most teachers of Applied Mathematics, especially those 
whose students are preparing for university degrees, will have 
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felt the need for a text-book on. he subject that will be suitable 
for their purpose, Such а work ought to contain all that is 
necessary, without at the same time being à standard. treatise 
on the subject. "The ditlicultv up to the present has been that 
most of the books in general use are standard treatises on 
particular branches of the subject. and as such are not calcu- 
lated to meet the requirements of the class of student for whom 
Dr. Barton writes. His. 7 Analvtical Mechanics” contains 
all that is necessary for this purpose, as will be seen from later 
remarks. It also has not the obvious disadvantages of a book 
prepared to meet the requirements of a particular examination, 
for a student could not derive the fullest benefit from it without 
at the same time attending a course of lectures on the subject. 

After a short introductory chapter, the author decides upon 
the following order of treatment. He first deals with kine- 
matics. discussing the plane and solid motions of a point. apart 
from апу consideration of mass attached toit. This is followed 
by chapters on rotations, mechanisms and strains. Kinetics 
is then treated, then the statics of particles and strings, gravi- 

tational attraction and potential, staties of rigid bodies, both 
two and three dimensional, and hvdromechanics. The book 
concludes with a chapter on elasticity. From this summary, 
it will he seen that a wide range of subjects is treated. The 
method of treatment is as full and lucid as possible, considering 
the size of the book. One thing will strike the reader at once, 
namely, the applications of the subject to problems in physics 
and engineering. A very good example of this in the case of 
physies is the discussion of the motion of. bodies in resisting 
media where the resistance varies as a given power of the 
velocity. The author applies this to finding the speed and 
time of fall of mist and hailstones, and also to the question of 
the rise and fallof shot. On the engineering side we have a very 
full account of mechanisms, linkages and bending-moment 
diagrams. These are not by any means isolated examples of 
such applications. 

In the chapter devoted to the physical basis of kinetics, the 
author gives fully Newton's principles upon which the science 
was founded. Не then deals with the criticisms of these by 
later philosophers. principally those of Ernst Mach. who replaces 
Newton's enunciations by others which he (Mach) considers 
“ more simple. methodically better arranged, and more satis- 
factory’; at the same time Dr. Barton gives Mach's tribute 
to Newton, so that we are not left to think that there is 
little virtue in the propositions as enunciated by Newton. 
The chapter is concluded by a brief enunciation of the chief 
mechanical bases and some valuable concluding remarks on 
them by the author. 

The rest of the work follows the usual lies, the part on 
kinetics, including among other things а very full account. of 
the motion of the top, with its applications to. gvroscopic 
motion. At the end of each chapter are numerous examples, 
soluble from the principles viven in the text, and chiefly taken 
from university papers. The important parts of each chapter 
are kept before the reader's eve by а series of tables, and a 
number of verv useful formule are given in the opening chapter. 
One feels. from the teacher's point of view, that Dr. Barton 
has conferred a distinct boon on a large class of students by 
the publication of this work, and that it will make less difficult 
a subject which, to most people, is not by any means easy 
The book is admirably printed, and the get-up generally attrac- 
tive, and. аз far as can be seen on a first reading, errors are 
reduced to а minimum. H. C. К. 
College Physics. Hv. J. O. Rrep and К. E. Gurtne. (New York, 

9011: Phe Miemillan Со) Pp. ххуш. +622. 12s. net. 

Аза companion for the students of elementary physics this 
hook possesses many admirable features. The most serious 
fault that can be found with it is that it 15 too ambitious, and 
many portions therefore partake of the nature of a summary. 
Mechanics, properties of matter, heat, heht, sound, electricity 
and magnetism all find a place in the 600 pages, while in some 
of these subjects the authors go far beyond the elementary 


t асе. For example, there is a chapter on the conduction of 
естеу through gases. and another on radio-activity, both 


which include the results of fairly recent researches. 


Another point to which exception will probably bejtaken by 
English readers is the American style of spelling, two instances 
out of many being " recnforce" and “loadstone.” Fortu- 
nately, the atrocity of using a comma instead of a decimal 
point has not been perpetrated. 

At the end of the book are four brief chapters on “ Radia- 
tion," and there 1з something to be said for the notion of 
bringing together, as it were, the chief facts of this subject, 
including thermal, light and electromagnetic radiations. Оп 
the other hand, the advantage is largely discounted in the pre- 
sent instance by the very sinall amount of information given, 
wireless telegraphv, for example, being disposed of in some five 
pages. А useful feature of the work 1s the series of numerical 
examples with answers. 

If the authors’ aim has been to produce in a handy form a 
concise summary of existing physical facts. they are to be con- 
gratulated on the success which has attended their efforts. 


Spon's Architects’ and Builders’ Pocket Book. (London: Е. & 
Е. N. Spon.) Memoranda Section, pp. li. + 384. Prices Section, 
pp. li. +243 +113. 5s. net. 

Asin the case of last vear's edition of this useful pocket book, 
it has again been necessary to publish it in two parts. In the 
first of these the memoranda are arranged in alphabetical order 
and all the information has been brought up to date. In the 
electrical section, for instance, details of the Bruston auto- 
matic lighting plant are given as well as some useful details 
regarding heating and cooking by electricity. 1n the prices 
section details of the cost of various systems of wiring are given. 
Annuaire du Bureau des Longitudes pour ГАп 1912. (Paris: 

Gauthier-Villars.) Pp. 750. Fr. 1.50. 

The present edition of this annual does not diifer in any 
marked degree from its predecessors. И gives а number of 
useful data relating to astronomical vork as well as tables 
dealing with chemical and physical constants. The annual is 
not intended only for the technical man, physicist ог mathe- 
matician, but these three classes will doubtless find it most 
useful, enabling them, as it does, to keep in compact form 
constants which they are always likely to he employing. 
Special articles appear by М. Bigourdan on “ The Mean Tem- 
perature in France.” and by M. P. Hatt on © The Method of 
Least Squares." There is а good index. 

L'Année Electrique, Electrothérapique et Radiographique. Bv 
Dr. FOVEAU DE CoURMELLES.. (Paris, 1912: Libraire. Polytech- 
nique, Ch. Beranger.) Pp. 354. Fr. 3.50. 

The 12th edition of this book differs little in form from its 
predecessors. И is made up of a number of chapters dealing 
respectively with the vear's work in electrochemistry, lighting, 
heating. traction, telegraphy, wireless telegraphy and. atmo- 
spheric electricity. Each aspect is dealt with not only from a 
practical but from a theoretical point of view. The second 
portion of the book deals in the same way with the medical and 
surgical applications of electricity. Last vear we had to com- 
plain of the lack of an index to this book of over 300 pages. 
This vear. we are glad to see. this defect has been partially 
remedied by the’provision of a detailed summary of the contents 
of each chapter. 


NOTES ON TARIFFS FOR ELECTRICITY SUPPLY. 
BY B. WELBOURN. 


We must all agree with Mr. Ferranti's remark, at the recent 
Manchester Section dinner, that the question of tariffs 1s one 
of the most important before the electrical industry to-day. 
The whole subject is in the melting-pot, and we are rightly 
passing through а period of ©“ Tartt Reform.” Numbers of 
engineers and managers have tried, and are trying, their hands 
at devising an equitable scale of charges for power and domestic 
consumers, Some have launched their scales—others have 
shelved the problem, for the present. All agree that the pro- 
blemis a thorny one, and some defend their scales of charging 
on the ground of expediency. 

Perhaps a contribution to the discussion will not, therefore, 
be unacceptable from an interested onlooker who is not en- 
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gaged in the sale of electricity and who is not hampered by | 


keeping one eye on a balance-sheet and the other on the per- 
plexed faces of existing and prospective consumers. 


In the earliest days of the industry when supply was com- | 


тепсей, it was common ground that plant had to be provided 
for dealing with the lighting load which formed the `“ peak,” 
and that all units which could be sold during non-lighting or 
non-peak hours were a by-product, and could be sold with 
advantage to the whole undertaking, when supplv could be 
given through the lighting cables, if the price per unit allowed 
a small margin (for profit) over the running costs of the power 
station. In practice, the lighting consumer was saddled with 
the standing charges, and, in fact, 1s so to-dav, to а considerable 
extent, in some of the existing tariffs. I have always thought 
this to be grossly unfair to the lighting consumers, and to-day 
the precedent set in the early days is responsible for many of the 
difficulties which managing engineers аге now faced with in 
the framing of new scales of charges to meet the new conditions 
confronting them when the power and other use units are 
largelv exceeding the lighting units. 

Nowadays power users often expect impossibly low rates, 
and thev, naturallv, cannot understand why the prices should 
go up, although new plant has been especially installed for them. 
They do not grasp the reasons why they must carry their own 
standing charges and cannot shelve the burden on to the light- 
ing consumers. Оп one big supply undertaking with which I 
am acquainted 50 per cent. of the power business offered 
annually has to be refused because of the false ideas prevalent 
as to power rates. All new industries have to learn Бу ex- 
perience and go through their teething troubles. The wholesale 
discussion of tariff questions is prima facie evidence of the 
existing dissatisfaction among supply authorities with their 
systems of charging, and points to a need for early chanves 
based on sound lines. 

What is to be the final solution ? I find that some scales 
of charges adhere to flat rates per unit with or without dis- 
counts depending on the consumer's load factor. Г venture to 
think that the flat rate of the future, both for domestic and 
power users, will assume a different form, and will bea contract 
rate of so much per month, quarter or year for an unlimited 
supply up to a given maximum demand—controllable by a 
special form of instrument, but with a considerable improve- 
ment in the load factor of each consumer and consequent 
reductions in the cost of generation. 

In the earlv davs Mr. Arthur Wright tried to meet the situa- 
tion, created by the short lighting peak load, by introducing 
his well-known maximum-demand system. In this effort he 
was backed by manv of the supply engineers of this and other 
countries. To-dav the system is still largely in vogue among 
power users, and forms the basis of most methods of charging. 
Its general use among domestic consumers is. however, being 
generally discontinued, because it has passed the wit of the 
supply authorities’ staffs to make the equity of the average 
maximum-demand system intelligible {о the non-technical 
consumer. Various ways of circumventing the difliculty have 
been devised—the best known svstems in the United Kingdom 
being those of Norwich, Marylebone and Glasgow. In each 
of these cases the financial results have been excellent, but I 
do not gather that their originators claim finality for them or 
that they have reached their ideal. 

Most of us are agreed that the average maximum-demand 
System 18 an equitable one, but, as at present employed, it 
suffers from the fatal defect that the non-technical user cannot 
understand it ; he thinks he is being “ done," and he makes wild 
efforts to keep down his peak load. The result is dissatisfaction 
and restriction of consumption of units. Further, and here 
lies the greatest difficulty of all, he does not know in advance 
what his bill will amount to, even approximately. 

Now, most supply authorities would, I think, prefer still to 
use the maximum-demand system for all consumers, if it can be 
presented in an attractive and understandable way, and, further, 
I think they would, at the same time, like to be able to re-model 
their systems of charging in such a way that each consumer 
would pay according to his demand and consumption and pay 
his proper proportion of standing charges. 
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Recently I have been shown а completed patented instrument 
of great accuracy, which will, I think, in practice. fulfil these 
conditions, and I look forward to seeing it available for general 
use shortly. Briefly. it is а controllable maximum-demand 
indicator on which the scale is graduated in money values cor- 
responding to the usual ampere or watt readings. The con- 
sumer 13 provided with a key, so that he may set the instrument 
to a money value which corresponds with his maximum demand 
as ascertained by his own trials on his own installation, and, if 
he likes, without any outside interference. The money value, 
thus determined by the consumer himself, tells him the fixed 
charge per month or quarter for which he 13 hable, and also tells 
him. in advance, the greater proportion of his bill. If he 
wishes to increase the use of electrical apparatus at апу one 
time he can do so by deliberately setting the instrument to a 
higher money value. He thus has the whole arrangement 
within his own control. The instrument is provided with an 
annunciator device to indicate to the consumer when the maxi- 
mum demand for which he is paying has been reached. When 
the annunciator gives the warning it 13 open to the consumer 
either to reduce his demand or to set his instrument at a higher 
value, of his own free will, and зо pav for the additional demand 
which he makes on the generating station and distribution 
system. 

This instrument can be used in one of two wavs :— 

1. In conjunction with a unit-meter so that the consumer 
pays his maximum-demand money value plus a sinall running 
charge per unit actually consumed, or 

2. Without a unit-meter. In this case the load factor of the 
particular class of consumer would be assumed from existing 
data. and the running charge, on this basis, would be added to 
the fixed charge as in method (1), the scale of the instrument 
being graduated accordingly. This second method attains, т 
practice, the equitable flat contract rate referred to previously 
—fair to the consumer and fair to the supplier. 

I am glad to see that Mr. Lackie says in his Institution Paper 
“any flat rate, or even an approach to a flat rate, must have, 
as Из basis, the maximum-demand system of charging if it is to 
be equitable," and that the (maximum-demand) svstem 1s 
equitable and fair because it takes cognisance of the time when 
the maximum demands are made by reducing the charges to all 
the consumers.” 

Mr. Lackie shows that his short-hour domestic consumers are 
а source of serious loss to his undertaking. Опе is tempted to 
ask why does he not charge the `“ one hour and under " class the 
maximum price per unit permitted by the provisional order ? 
and, if the unprofitable consumers do not like it, why not let 
them revert as unprofitable consumers to the gas department ? 
Surely it is not fair to the other consumers of the undertaking 
to lose about £23,000 per annum over these short-hour consu- 
mers! And to subsidise one set of (probably undeserving) 
consumers at the expense of the others. Without them the 
charges to the other consumers could actually be reduced. My 
belief is that Mr. Lackie could take up this strong attitude 
without risk. The supply business is no longer in its infancy, 
and the time is now with us when supply authorities in densely 
populated areas are able to choose their business, and will, if 
they desire to do so, be able to place their scales of charges ona 
basis fair to every class of consumer. 


POSITIVE RAYS AND CHEMICAL PROBLEMS. 


In his Roval Institution discourse of last Fridav, on ** Resulta of 
the Application of Positive Rays to the Study of Chemical Prob- 
lems,” Sir J. J. Thomson, O.M.. gave an account of his further 
researches оп gas analvsis by electrical methods. which he had 
brought before the same institution a year ago. He had explained 
the principle of the method also in his course of six lectures, an 
abstract of which we hope to give in our next issue, The gas 
was electrified to make it amenable to electric and magnetic forces, 
and the particles were then sorted out by these forces. according to 
their mass and velocity. The electrification was effected by passing 
the gas through the perforation (the canal) of a kathode. In the 
recent modification of the apparatus a wide bulb was used. and the 
kathode was placed in à tubular production of the bulb ; the kathode 
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was cup-shaped. and fitted with its brass sleeve closely into this glass 
tube. The perforation through the tube led to a very fine straight 
capillary, which might consist simply of two flat strips. on one of 
Which a line had been scratched. The gas was sucked into the 
sphere by a Gaede рить. and removed again from the portion just 
in front of the fluorescent screen or photographie plate. this space 
being joined to a charcoal tube dipping into liquid air. The capillary 

cana] being long and very fine. a considerable difference of pressure 
could be maintained between the two parts of the apparatus, which 
it alone connected with one another. We have already described 
the general appearance of the photographs, of which Sir Joseph has 

now taken more than three hundred. some very simple апа beauti- 
fully distinct, others very complic: ted and a little hazy. The par- 
ticles should all be charged positive: but they might lose or reverxe 
their charges while travelling down the сарі; iry cans] and beyond 
it. and the defection thus became complic ated. The lecturer 
had investigated this with the aid of an apparatus in. which two 
magnetic fie ‘lds, at right angles to one another. were placed behind 
one another. "The excitation of the two magnets made one spot 
change into tour at the corners of a square. and such effects appeared 
in the photographs as additional lines. joining the otherwise separate 
curves to a kind of rhombus, Some of these lines were suspicious; the 
genuine curve should be a parabola. 

The many photographs displived confirmed the previous results, 
that the particles of a gas would be detlected to various distances, 
suggesting their being in the atomic or in the molecular state. In 
mixtures of gases many peculiar lines appeared. indicating the 
existence of substances like Hj. NH. HO, H,Os. (rather. than 
ozone O4) and OH, Some of these compounds were unknown, 
others. like Cs, only as extremely unstable. and it was one of the 
characteristics of the method that it indicated the existence of 
compounds or groupings which might not be able to exist in the free 
state for more than a fraction of а second. Thus benzene gave 
more than twenty lines, probably C. СН. СН. CH}. &e. Some of 
the photographs showed broad light patehes at the end of faint 
curves; as a rule, atoms seemed to vield. real curves, molecules. 
patches. but helium and mercury elements known in the monatomic 
state only also gave patches. The shape of some curves suggested 
that a particle had first carried two charges, and lost one of these 
afterwards. 


ON THE POWER FACTOR AND CONDUCTIVITY OF 
DIELECTRICS WHEN TESTED WITH ALTER- 
NATING ELECTRIC CURRENTS OF TELEPHONIC 
FREQUENCY AT VARIOUS ТЕМРЕКАТОВЕ$.* 


ВУ J. A. FLEMING, M.4.. D.S .Е.К.$.. AND G. B. DYKE, B.S 


(Continued from page 1020.) 


Summeary.—In the first part of this Paper one of the authors discusses 
the conductance of dielectrics to alternating currents, and suggests ап 
arrangement of non-absorptive condensers and resistances which imitates 
the phenomena. exhibited by condensers whose dicketrics possesses 
absorption and residual charge characteristics. He also discusses the 
application of the electron. theory to dielectric conduction, In the 

second part of the Paper a series of experiments are dese ribed for deter- 
mining the conductivity of various dielectrics, and the results are sum- 


marised in tables, 
Parr H.—PRACTICAL AND EXPERIMENTAL, 


BY J. А. FLEMING AND G. В. DYKE, 


The experiments here deseribed were directed in the first place to 
determine the velue of the apparent conductivity S and the capacity 
C for alternating E. M.F.s of simple sine-form and frequencies Iving 
between 800 and 23.000 —viz.. the telephonic range—for various 
dieleetries taken at stated temperetures. For this purpose we had 
to develop a method capable of being applied to small condensers or 
short lengths of cable; these condensers being made up with different 
dielectrics, and in such form that they could be submitted to a wide 
ronge of temperature change. 

As we can generally bring theory and experiment into comparison 
only in thos» eases in which we employ simple harmonic currents and 
voltages, a preliminary problem to which we directed attention wes 
the provision of the periodic Е.М. Е.з of required. frequenev, wave- 
form and value. We possess in the Pender Electrical Laboratory 
at University College, Londen, an eiternetor built by Messrs. Cromp- 
ton & Co. of Chelmsford. the norm: Du of which is about 
«им ^. The waveform of the EM.F. is. however, very far from 
being s simple sine curve. But this шош to be à great advantage, 


* Abstract of a Paper read before the Institution of Electrical Engineers. 
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as it enables us to filter out three harmonics having frequencies in 
the ratio of 1:3: 5, each y very pure sine-form. This wes done as 
follows: A number of ve ieble inductance coils were constructed, 
each consisting of è рог р pasteboard tubes, one of somewhat 
larger dismeter than the other. On these were wound single layers 
of No. 14 S.W.G. eotton-covercd copper wire, and the coils on the 
two tubes so connected by a piece of flexible wire thet when the outer 
coil was slipped completely over the inner coil the inductance of the 
two in series was 2 maximum, but when drawn apart was reduced to a 
minimum. Three such inductances were constructed, and by means 
of è divided p»reffin p2per condenser placed in series with the proper 
inductance we could resonete the circuit to a frequency п, such that 


n= 5,033/ JEL. 


Assuming thet the elternetor is driven at a speed corresponding toa 
fundamental harmonic having a frequency of 920°, we can filter 
out à harmonic of this frequency and also two others, one of frequency 
3 x 920 = 2,760. and another of frequency 5 x 920= 4,600, by placing 

seross the terminals of the alternator one of the above inductances { 
ond а сорзейу tuned to the frequency to be selected. It was found 
necessary, however, to place a by-pass coil of a certain impedence 
and no capacity across the terminals of the alternator to provide a 
complete circuit in which the selected harmonie coniponents can flow. 
аш: it was found that è single filtration is not sufficient to separate 
out è perfectly pure sine component. Hence a double filtration was 
Ыр. А pesteboard tube of smaller diameter then the inner of 
the two forming the sliding inductance was wound over with a suit- 
able coil of insuleted wire. This was slipped inside the primary 
sliding inductance end was iud in series with а suitable capacity 
vorving from 0-25 mfd. to 8:25 mfd. to from a tuned secondary 
circuit. In this secondzry circuit was inserted the primary circuit. 
of an air-core transformer. end from the secondary circuit of this 
latter a pure sine curve E. M.F. would be obtained of a frequency 
corresponding to the fund :mental third or fifth harmonic according 
to the setting of the condensers end induetznee coils. The complete 
filtration errengement is shown in Fig. 2. 
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ALTERNATOR ТРЕ? 
AMMETER 
EARTH 
X 
TO BRIDGE 
Fis. 2.—SCHEME oF Cigcrrrs Fog FILTERING OUT THE HARMONICS FROM 


THE COMPLEX WAVE-FORM OF THE ALTERNATOR E.M.F. 

No oscillograph except the Braun cathode rey oscillograph can 
he applied to inspect the wave-form, either original or filtered, when 
the frequeney lies between 900 and 5.000. We have. however, quite 
recently obtained a large Braun cathode ray tube and suitable elec- 
trostatie machine, which has enabled us to determine the wave-form 
of the E. M.F. curve of the alternator. 

Having thus provided ourselves with a pure wave of E.M.F., 
proceeded to consider the most useful method of determining the 
value of N/C. 

It will be unnecessery to diseuss the various methods which have 
been adopted for determining energy loss in dielectrics. As far as 
cables and condensers sre concerned, the three chief methods аге: 
(1) The wattmeter method, electrodvnamie or clectrostatic ; 
(2) bridge methods ; (3) anguler measurement of the phase difference 
of the condenser current and P.D.. or of the complement of this angle. 

The wattmeter methcd is applicable for the most part only when 
the losses are considerable or the voltage high. Moreover, it does 
not give us the seperate values of 8 and С. but only their ratio. The 
measurement of very small phase angles. or those closely approach- 
ing 90 deg., present some difficulties, but has been discussed by Dr. 
Numpner end Dr. Diysdele.* Hence, after considering all the pos- 
sible methods, we gave preference to bridge methods, We may 
assume for the purpose of this measurement that every condenser 

can be represented 2s consisting of a perfect capacity, С, shunted 
by a conductance, S. 

Since it is 2n esser matter to obtain almost perfect non- -dissi- 
pative condensers of veriable capacity. we were finally led. after 2 
goad many preliminary experiments, to the following arrengenient. 


we 


constituting à cs preity bridge having four especities—-Viz.. be 
то: T. de. Th? Measurement of Phase TE тепсе” THE 


йШкбстнилах, Vol. LVIT. рр. 726 and 753, L908, and Vol. LVITE. рр. Ie" 
and 199. 
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variable known condensers апа one capacity, C, to be determined 
in the four arms, one non-inductive resistence and the unknown 
condenser conductivity S. The srrangement is shown in Fig. 3, 


in which C,, C; and C, sre three air condensers of variable capacity, 
constructed of fixed semi-cireulor pletes, end 2 movable set which 
can be rotated on г, shaft carrying en index needle, so as to be 
included more or less between the fixed pletes. These condensers 
were calibrated by the Carey-Foster method. The resistance R, is 
en inductionless, or prectics!ly inductionless, resistance, end C is 
the c2pacity of the condenser or се ореггіса upon, having a 
dielectric conductance represented by S. 

The bridge is connected by one pair of terminals to the secondary 
circuit of the transformer in the second wave filter above described, 
by means of which it is supplicd with ғ perfectly pure sine-form 
E.M.F., having a velue of 4 or 5 volts. The opposite corners of the 


С; ^, 


Х 
rol es 


bridge are connectcd to a sensitive high-resistence heed telephone. 
The condenser or length of csble to be measurcd is then connected 
in as the fourth èrm of the bridge. The experimental adjustment 
consists in varying the capacity of the condensers C, end C, and the 
resistance R, for some selected velue of the capecity С, until perfect 
silence is obtained on listening to the telephone. We then have four 
impedances which are in proportion—viz., А 
‘ , "Y -t cx 7. 29 1 вые 1 | 

(S+7pC) 7 (в, pC , РС, pO, 


Hence the bridge equation is (В, к | ) (S+ урС)  C/C,. 
“9 


Equating real end imaginary parts we obtain the equations 


> ЖИР C C ' 


Having obtzined the уг!це of S/Cp=x from the first of these two 
equations, it is созу to colculote the sepsrate values of S and C from 


С.С. 1 
the equations C— е x Tay and hence S=pCr. These equa- 
$ 
tions give us 5 end C in terms of C}, Су, C, and R, snd also S/Cp. . 


Fic. 4. 


Experience showed us that certain preceutions are necessary in 
employing this condenser bridge method. The sep»rete condensers 
which form the arms of the bridge must not be too near together, 23 
no mutual cap2city must exist. Also connections must. be made with 
fine wire, so thst capacity in these is оз fer es possible avoided. The 
body of the observer must not approach too near the condensers 
when the actu] balance of zero-point of sound is being obtcined. The 
method of using two capacities in the ratio erms of the bridge has 
great advantages over that of using two resistances or inductances 
when measuring small condensers or short lengths of cable. 

‚ It seems more easy to obtain a pure sine-form E.M.F. with the 
third and fifth harmonics then with the fundamental, and we have 
tound it casier to obtain good readings with these higher frequencies 


than with the lower one. ' M 
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Two other conditions are necessary to obtain consistent reading?; 
It is generally necessary to keep one point on the second filter circuit 
connected to certh. Also it is necessary always to take two reedings 
in every с?зе with the connections between the corners of the bridge 
end the secondary circuit of the transformer in the second filter 
which supplies the bridge current interchenged. This is effected by 
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Fig. 5.—Crown (и.АЗ8.—УАНАТ1О%Х OF Power Factor WITZ 
TEMPERATURE AND FREQUENCY. 


the reversing switch inserted in the fecder circuit of the ca pacity bridga 
shown in Fig. 3. The two recdings so taken are denoted by d andr 
in the tabular results. The mean of these readings is token. 

As г check we applied the method to test 2n oir condenser made 
intentionally leaky by shunting it with ә known resistence to ascer- 
tain whether the results given by it would enable us to seperate out 
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Fic. 6.—Свохх Grass. VARIATION OF CONDUCTIVITY. 


the true eopscitv end conductence of the combination. The 
alternating-current bridge test gove elmost exectly the true capacity 
for the eir condenser as actually determincd by the Corey-Foster 
method, and & close zpproximetion to the true conductance of tho 
shunt of known resistence which was uscd. 

Having thus obteined confidence in the method, we prepsrcd a 
number of smell condensers heving dielectrics respectively of dry 


20° 20° 60° 80° | 100° 
Fic. 7.—MANILLA PAPER. VARIATION OF PowER FACTOR. 


Manilla p2per, p»raffined Manilla р>рег, celluloid (cinemetograph 
film), gutte-perche, pure indisrubber, vulcanised indiarubber, 
ebonite, glass, mics, sulphur, thin slate ond other materials. The 
dielectrics were sheets sbout 3-5 ст. by 12 ст. in size and 1 mm. 
or 2mm. or less in thickness, except the sulphur. The metal con- 
denser plates were usually tinfoil, in the shepe shown in Fig. 4, with 
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The conductivity (е) per centimetre cube in bi-mhos in terms of 
frequency and temperature is plotted in Fig. 6. The reciprocal of ¢ 
is the resistivity per centimetre cube. The lines representing the 
variation of conductivity with frequency ere in most cases nearly 
straight lines, thus showing that o is & function of n of the form 
с=а + bn. 

The curves show clearly that there are two kinds of conductivity 
which may be eslled provisionelly the A and B conductivities, both 


a lug and with rounded corners and a sufficient number of sheets 
taken to give a capacity of the order of 0-001 of a microfarad or 
rather less. In addition to the sheets of dielectric between the 
metal plates, a considerable thickness of the same dielectric was 
added outside to carry the lines of force which proceed from the 
back sides of the outside meta! plates. The complete condenser was 
bound up very tightly between two glass plates with silk tape. The 
condensers were of such size that they could езу be heated in в 
small electric oven, which forms a very convenient appliance for 
keeping such objects et a constant temperature. The condensers 
could also be sealed up in a glass tube when it маз desired to expose 
them to а low temperature by immersing in melting ice or ice and 
salt or other cooling mixture. 
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Fic. 8.—MawNirLA PAPER. VARIATION oF CONDUCTIVITY. 


They were tested as above described at three frequencies—viz., 
920, 2,760 and 4,600, and at temperatures varying from — 15°C. to 
80°C, At these frequencies and over this range of temperature we 
measured the alternating-current conductivity, the capacity and the 
power factor of all the condensers. We elso measured the same 
quantities for a dry-core paper-insulated telephone cable and for 
two samples of gutta-percha insulated cable. We also tested certain 
pure dielectrics, such as paraffin wax end sulphur in the form of 
thicker flat plates. 

As the actual number of measurements on each condenser was 
very large the authors have only given full details in the case of one 
dielectric—viz., glass—and in other cesses only the mean results of 
each set of measurements. 

The authors proceed to describe the messurements made with 
each dielectric, 


100° 
VARIATION OF POWER FACTOR. 


Fic. 10.— EBONITE. 


of which increase with temperature, and one of which (the B conduc- 
tivity) is nearly proportional to the frequency. The А conductivity 
is possibly electrolytic in nature. "The total alternating conductivity 
is determined by the two together. At high temperature glass has 
very considerable electrolytic conductivity. 

Celluloid.—A condenser was next made up with thin transparent 
celluloid shect as used for photographic films, the electrodes being 
thin copper foil. The capacity at ordinary temperatures was found 
to be nearly independent of the frequency, but at higher tempera- 
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Fig. 11.—PURE INDIARUBBER. VARIATION ОЕ POWER FACTOR. 


tures it decreased slightly as frequency rose. The power factor end 
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о" 
VARIATION OF Power FACTOR. 


Glass.— The material selected for tests was thin crown glass of the 
kind used for the covers of microscopic slides. "This was cut for us 
into small sheets 12 ст. x 3-5 em. and built up into a condenser 
with interposed sheets of tinfoil. 

The relation between S/Cp and temperature is shown in Fig. 5, 
ond also the variation of S/Cp with frequency and temperature. It 
is seen that up to about 40°C. S/Cp is nearly independent of frequency, 
but that beyond that point the value of S/Cp decreases as frequency 
increases. This clearly points to the fact thet the dielectric con- 
ductance is à function of the frequency of the form S=- А + Bn, where 
А and B are coefficients which vary with the temperature. It is well 
known that at temperatures much above the normal glass is an elec- 
trolyte. Hence it is highly probable that the coefficient A represents 


that part of the conductance which is electrolytic in nature, |,  , 


conductivity increased rapidly with temperature. This extremely 
rapid increase excited our suspicions, and we therefore examined the 
dielectric after it had been heated for some time to 80°C. We found 
that the celluloid had become deeply discoloured in such fashion as 
to suggest that the copper foil electrodes hed acted chemic-^lly upon 
it at high temperatures. Accordingly another condenser wes made 
up with rather thinner transparent celluloid sheet and tinfoil elec- 


trodes. No visible chemical ection resulted in this case. 
E" wi 
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Fic. 12.—Pure INDIARUBBER. VARIATION OF CONDUCTIVITY. 
Paper.—Some preliminary experiments made with Manilla paper 
and with ordinary white blotting paper as a dicleciric proved without 
doubt that in the case of fibrous and moisture-absorbing dielectries, 
the presence of water exercises the greatest effect upon tho value of 
the ratio S/Cp and therefore upon the power factor of condensors 


as 
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made with them. 


ductance. 


for cable insulation. 
electric oven arc shown in Figs. 7 and 8. 


Further experiments were made to investigate the effect of mois- 
ture. It was found that the interposition of г sheet of mica between 
two sheets of white blotting-p2per stopped the direct-current con- 
ductance, only careful drying of the paper would reduce the elter- 
A confirmatory fact, showing thet it 
is moisture which is operative, is that the capacity is much smaller 
in the case of the dried p»per, whereas the interposition of the thin 


nating-current conductance. 


Fic. 13.—VvuLcANISED INDIARUBBER. 


sheet of mica makes very little difference. It is quite clear, there- 


fore, that to secure a small value of S/Cp for a psper condenser 


or paper-insulated cable the psper must Бе most esrefully end 
thoroughly dried. The conclusion is reached that the increase in elter- 


nating conductivity owing to damp is not due merely to conducting 


particles disseminated through the dielectric, but to en electrolytic 
conductivity increased by the presence of moisture p2rticles distri- 
buted through the dielectric. 

An examination of the same paper when impregnated with pre Вп 
мәх was elso made. When the p»per wes dried before im pregnetion 
the power factor wes constent for г temperatures г, »nd frequencies, 
аз in the cose of the plein, well-dricd unimpregneted рорэг. If. how- 
ever, the pper wes impregnated before drying it. then the value of 
S/Cp and of S increased with temperature, whilst S increased 2s usual 
with frequency, and S/Cp diminished with frequency at the same 
temperature (Fig. 9). 

It wes then interesting to discover how far the results actustly 
obtained in practice with paper as a dielectric agree with the fore- 
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VARIATION OF CONDUCTIVITY. 
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Fic. 14.—VULCANISED INDIARUBBER. 


going conelusions. Accordingly a length of psper-insulated dry-core 
telephone cable wes obt2ined from the British Insuleted & Helsby 
Cable Co. Тһе conductance wes found to be elmost independent of 
temperature at the lowest frequency. but rose with frequency for the 
same temperature and decreased slightly with rise of temperature at 
the higher frequency. The velue of S/Cp and of the power factor 
was constant and independent both of frequency and temperature, 
and was less than one-third of 1 per cent. The fact that S/Cp is even 
less than for dry Manilla paper is accounted for by the анар їп 


the paper insulation of the dry-core cable, 


We found that very considerable desiccation was 
necessary to free such substances as paper from all moisture and 
obtain the true values of the alternating-current capacity and con- 
As an instance of the effect of this, we studied the dielec- 


tric properties of Manilla paper, & tough brownish paper much used 
The results on p2per carefully dried ір an 


VARIATION OF POWER ЁАСТОБ. 


Ebonite.—The curve representing the variation of S/Cp with tem- 
perature for ebonite is given in Fig. 10. It rises rapidly with tem- 
perature, but is the same for the three frequencies. 

Pure Indiarubber.—The results are shown in Figs. 11 and 12. 

Vulcanised Indiarubber.—Sheeta of good vulcenised indiarubber, 
obtained from the India Rubber, Gutta Percha & Telegraph Co., were 
formed with tinfoil into à condenser. Figs. 13 and Fig. 14 show the 
results for this meteris!l. In connection with the abnormeliiv of 
vulcanised indiarubber in regard to its app2rent decrease in dielectric 
constant with rise of temperature, it may be recelled that the same 
substance is abnormal with respect to the effect of heat upon it, in 
that it contracts with rise of tempereture instead of expanding. It 
would be interesting to learn if any other observers have noted a 
negative temperature coefficient for the dielectric constent of vul- 


canised indiarubber. 
( To be concluded. ) 


CORRESPONDENCE. 


— D 
ELECTROSTATIC EFFECTS IN RECEIVING TRANS- 
FORMERS FOR RADIO-TELEGRAPHY. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In your current issue Prof. G. W. О. Howe contributes 
an interesting article on certain familiar phenomena of re- 
ceiving circuits, and puts forward a remarkable explanation. 
This explanation is not supported by any numerical or mathe- 
matical evidence and therefore, in view of its novelty, must be 
taken as not proven for the time being. 

But, as a fact, a class of phenomena very similar to those 
sketched by your contributor are explained by wireless tele- 
graph engineers of adequate experience in а quite common- 
place way—a way which, it 1s apparent from the article, your 
contributor has not considered. It is based on the fact that 
when a point of the secondary circuit of a receiving set 18 
connected to any point of the antenna, as it is when connected 
to the earth lead, an oscillatory current flows directly from the 
antenna through the detector and telephone leads to the opera- 
tor's body and to other large conducting objects that may be 
available. Thiscurrent, which will be a capacity current if the 
operator is exceedingly well insulated, may for brevity be called 
а leakage current through the detector. ‘It is usually more or 
less out of phase with the other and rightful current through the 
detector, that from the secondary coil under the inductive action 
ofthe antenna coil. Hence there are differences in the strength 
of signals according as the induced current is,on the whole, act- 
ing with the leakage current, or, on the whole, acting against it ; 
and thus when the terminals of either coil are reversed, or when 
a coil is replaced by an equal oppositely wound coil, the signals 
are strengthened or weakened just as described in the article. 
Unfortunately, your contributor has not stated the mode in 
which he was using his detector and his earth, and since much 
depends on the position of the detector and on the quality of 
the earth plate it is not possible to say with absolute certainty 
whether the above explanation fits his particular case. But if 
his detector connections and his earth plate are of ordinary 
type the commonplace explanation clears up his tests most 
perfectly. 

I recognise that the whole matter is only of the slightest 
importance, yet I am trespassing on your space because I can 
recall vividly how great a bugbear this so-called “ electro- 
static induction ” was to practical designers of oscillation trans- 
formers when first they came into use some 13 years ago. It 
actually set some of us off on the wrong track, and thus 
hindered greatly the practical development of the oscillation 
transformer. One may say of “ electrostatic induction ” that 
its principal function in wireless telegraphy, up to the present, 
has been to ambush the unwary. 

Finally, may I point out that the impression left on some 
peoples minds by Prof. Howe's article may probably be that 
there is some practical advantage in connecting the secondary 
of a transformer to the earth lead, since in this way he obtained 
strong signals. There is no such advantage. Ав a fact, if 
signals received with an earth connection on the secondary 
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are stronger than those got with the usual insulated secondary. 
it only shows that the latter was so badly arranged as not to 
absorb all the energy gathered by the antenna.—1 am, &c. 


South Western Polytechnic, Chelsea, April 2. W. Н. EccrEs. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır: The interesting note by Prof. Howe in your issue of 
last week, on " Electrostatic Effects in Radiotelegraphic 
Transformers,” confirms some facts already well known to 
those who have had practical experience in wireless. The 
design of Tesla's transformers indicates an implicit recognition 
of these facts, and Lord Ravleigh long ago stated explicitly 
the importance of the "electrostatic " effects in а high- 
frequency transformer. 

The first experiments which definitely showed the relative 
importance of the electric and magnetic inductions concerned 
were made by mvself in 1898, and their scope and application 
in practice are indicated by the following quotations from my 
handbook as published in 1907. 


A short research on the part played by the capacity of the adjacent 
layers of insulated wire which formed the windings of the transformer 
showed that the condenser formed by two short layers of very fine wire, 
wound one on top of the other, had sufficient capacity to carry the whole 
current received without the aid of a conducting connection between 
them. It was clear, therefore, that capacity must play an extremely 
important role in the internal action of the transformer, that, in fact, the 
electric lines of force of the primary must be considered as well as the 
magnetic lines. 

By consideration of the electric and magnetic induction between the 
primary and secondary coils of a small transformer, consisting of only 
two layers of equal length, it may be shown that during а complete 
alternation of the current the electric lines of force of the primary, and 
consequently the current induced by them, are mainly in opposition to 
the E.M.F. resulting from the varying magnetic induction due to the 
primary current. И was clearly advantageous to give the secondary 
some other shape so that the electrically апа magnetically induced 
currents in the secondary might be brought nearly into coincidence. 


А successful receiving jigger is thus a resonating transformer designed 
so that the electric induction assists, or at least is not in opposition to, 
the current produced by change of magnetic induction. 

The above quotation explains itself.—1 am, &c., 

London, April 2. J. ERSKINE-MURRAY. 


[We have found it necessary to abbreviate slightly the 
quotation given by Dr. Erskine-Murray, as his letter was 
received too late to permit of the reproduction of a diagram to 
which reference was та4е.— о. E.] 


WIRELESS TELEGRAPHY AND INVISIBLE ANTIONN AE 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : Concerning the letter of Marconi's Wireless Telegraph 
Co. in your issue of March 15th, I beg to draw your attention 
to a discourse on the history of “ earth antenne " delivered 
before the Deutsche Physikalische Gesellschaft (German 
Physical Society) and published in the * Verhandlungen der 
Deutschen Physikalischen Gesellschaft " XIV., No. 10, and 
“Jahrbuch für Drahtlose Telegraphie," VIL, р. 381. 1912. 
In my discourse I referred to former experiments апа pro- 
роза! in regard to telegraphy with earth antenne and cited 
the very words of Mr. Marconi's patent specification No. 12039 
of 1896, though the arrangement there described -has been of 
no practical use. 

Му experiments with earth antennz as a transmitter hitherto 
published are to be found in the ^ Verhandlungen der Deutschen 
Physikalischen Gesellschaft," ХПГ, p. 885, 1911 (abstracted 
m THE ELECTRICIAN of March 8, 1912), and “ Jahrbuch für 
Drahtlose Telegraphie," VIL, р. 319, 1912.—I am, &c. 

Berlin. March, 1912. Dr. Е. KiEBiITZ. 


BURIED ANTENN;E AND THE FUNCTIONS OF THE 
EARTH IN RADIOTELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 
Sig : In the correspondence columns of your current. issue 
Dr. Fleming gives a characteristically lucid exposition of the 
possibility that Sommerfeld’s surface waves may play a great 


part in wireless telegraphy, that they may, indeed, offer the 
true explanation of long-distance signalling. I was disap- 
pointed, however, to observe that Dr. Fleming, after bringing 
the pros out so clearly, left the cons in the dark. May I now, 
very briefly, and without raising controversy, supply the 
deficiency ? 

I should like to point out two things. First, no experi- 
mental evidence of these surface waves has vet been given. 
Second, the differences between day and night signals, and also 
the maxima and miniina of signal strength at sunrise and sunset, 
both inseparable from long-distance transmission, do not lend 
themselves to easy explanation by any hypothesis of surface 
waves. In fact, these phenomena seem to me to prove that 
surface waves do not play a predominant part in long-distance 
radiotelegraphy. 

As for the results obtained by Kiebitz, and before him by 
Marconi, with receiving antenne laid at ground levels, surely 
the ordinary Hertzian wave explanation is sufficient and con- 
vincing.—I am, &c. W. Н. EccrEs. 

South-Western Polvtechnic, April 2. 


TESTS OF METAL FILAMENT LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I have noted with interest the recent comments in the 
electrical papers, advertising columns and elsewhere, on the 
results of some comparative tests of metal filament lamps, 
particularly as several manufacturers have claimed superiority 
for their lamps as a result of such tests, the interesting thing 
being that several manufacturers are using the same test, each 
claiming it to show his product to be the best. 

I should like an opportunity of pointing out that there have 
been no published comparative lamp tests of the various makes 
of metal filament lamps made thus far in England which have 
been of апу value. 

Such comparative metal filament lamp tests as have been 
made are insufficient, incomplete and inconclusive tests for the 
following reasons :— 

1. The number of lamps tested is entirely too small to give 
any true indication of the average quality of the lamps. АП 
lamp-testing experience shows the necessity of having a large 
number of lamps, at least 50 to 100 lamps for initial test read- 
ings, and at least 10 to 20 lamps of each make for life testa. 

2. The life tests have not been conducted on the proper basis. 
Such tests as have been conducted have been run at rated 
voltage, which results in some lamps being started at one 
efficiency and others at other efficiencies. The results have 
been published just as they have come out, without any cor- 
rections for differences in efficiency, all of which leaves the life 
and candle-power results incomparable. А true life and candle 
power test of lamps requires that all lamps should be started at 
the same average initial efficiency, or at least that the results 
obtained be corrected to bring them to a basis of equal initial 
efficiencies. This point is totally neglected in tests so far con- 
ducted, giving inconclusive results and very misleading infor- 
mation. 

When it is realised that a difference in initial efficiency of 
only 0-05 watt per candle power means one-third longer life 
for the lower efficiency lamp. and that the diference between 
1-25 watt per candle and 1-35 watts per candle means a ditte- 
rence between 100 per cent. and 175 per cent. in life, and the 
difference between 1-25 watts per candle and 1-5 watts per 
candle multiplies the life bv 4, it will readily be appreciated 
that differences in initial efficiencies are extremely important, 
and results must be brought to a comparable basis of equal 
initial efficiency for anv real determination of relative life value. 

Lastly, the method of obtaining sample lamps from the 
manufacturers 13 open to strong objection, as these may be 
specially selected lamps. They should be the average product 
of the manufacturer, such as would be given 1f packages were 
purchased in the open market from the regular stock product. 

These points are indisputable, and must be accepted by any 
one familiar with the necessities for correct lamp testing. lt 


is time, therefore, that attention should be directed to these 


THE ELECTRICIAN, APRIL 5, 1912. 1000 


matters so that there will be а proper understanding of what 
is necessary for complete and conclusive tests on lamps. 

It is important that the full facts regarding lamp tests that 
have been conducted should be known and understood, so that 
the inconclusive results of such tests will not mislead lamp 


purchasers and users.—1 am, &c. 


London, March 30. Е. W. WirLLcox. 


DOMESTIC ELECTRICITY. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : In your leading article on '* Domestic Electricity " in 
your issue of March 29th you state that at the discussion on 
this subject held at the Institution of Electrical Engineers, on 
March 21st, 1912,“ one speaker expressed the view that the price 
of electrical energy had nothing to do with the progress of 
domestic electricity " ; you add, * we do not remember the 
precise words that were used, but that was the impression that 
was left on our minds." 

If, as I believe, the writer is referring to my remarks, vou will 
perhaps allow me to correct this impression, as what I really 
said was that " it seemed that the cost of the energy is not the 
only obstacle which prevents the more general use of elec- 
tricity for all domestic purposes." I might have added that 
now it is not even the chief obstacle, since most supply com- 
panies generally recognise the need of reducing as far as possible 
the cost of energy to the consumer. 

If there is to be further substantial reduction in cost, there 
must be a proportionate increase in consumption, and it is 
among domestic consumers that the increase must be looked 
for. Now the majority of domestic consumers have to con- 
sider, over and above the cost of energv, the cost of the neces- 
sary apparatus. At present electrical appliances have to be 
purchased outright by intending customers, and very few of 
them are able, or, if able, willing, to pay. say, £14 for an electric 
oven, when the landlord gives a coal range for nothing, and the 
gas company gives him the use of a gas cooker for 2з. 6d. per 
quarter. Moreover, the owner of the electric oven has to pay 
all the expense of carriage should he have to remove, and this 
without any certainty that his oven will suit the potential of 
his new district. 

We must cater for Tom, Dick and Harry, whose needs 
include, not only cheap energy, but also cheaper or, preferably, 
hired electrical appliances. It is true that there will always be 
certain appliances, such as electric irons, &c., which consumers 
will have to purchase for themselves. This emphasises the 
difficulty already referred to, which arises from the variety of 
systems of potential now in use. This very serious difficulty, 
which was not referred to by any of the speakers, would pro- 
bably be overcome by making the apparatus adaptable to 
different potentials, and the heating elements of the different 
appliances interchangeable. This, I believe, one firm is already 
doing to some extent, but the principle is capable of, and should 
receive, much wider application.—I am, &c., 

Francis HvsBAND, А.МІЕ.Е. 


Gunnersbury, W., April 2. 


A PLEA FOR THE ART OF SWITCHING. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: In your recent reviews of the three books on wiring 
matters I have had the audacity to inflict on the long-suffering 
electrical publie, you rather “‘ damn ” those productions—not 
exactly " with faint praise," but with insufficient recognition 


of their contents. What will happen, I wonder, when you 


receive a fourth а few weeks hence ? 

In referring to the last issued, ' Small Switches, &c., and 
their Circuits," you say that it is “ virtually an elaborated 
edition of Messrs. A. P. Lundberg's catalogue," which would 
lead most people to think that the book contained prices. It is 
only a catalogue in so far that every electrical type, sub-type, 
form and pattern of tumbler switch and other accessory is 
mentioned. It is also something more, I venture to suggest, 
for one reason because, for the first time, the various very 
useful lighting and other circuits are classified and dealt with 


in proper sequence. Your reviewer has quite ignored the sec- 
tion which gives the keynote to the whole production, viz., 
that on “ The Art of Switching," with its 36 original diagrams. 
It is for this art, as applied to lighting and kindred circuits con- 
trolled by tumbler switches, that I should like to be allowed to 
plead, as I believe the matter to be of considerable interest, 
and as it relates to the subject now under discussion at the 
Institution. 

The possibilities of tumbler switches are by no means widely 
recognised. A few weeks ago one of your contemporaries 
referred to them as “ domestic switches," probably to indicate 
thit they were rather beneath serious notice. As a matter of 
fact there are about a score of electrical types, and they are 
extensively used on heating and small motor as well as lighting 
circuits. One might as well speak of the * domestic hammer," 
the “ domestic pane of glass," the “ domestic wire nail," and 
so on. 

To the user of electric light the things that matter, day after 
day, month after month, and year after year, are illumination 
and switching; the system of wiring employed being reallv 
only an incident. Our sluggishness with regard to the art of 
illumination is self-evident, while our attitude with regard to 
the art of switching may be described as somnolent. In the 
course of years, I suppose, it will be more generally recognised 
that one of the chief conveniences of electric lighting is its 
flexibility of control. At present, any other than single-way 
control is seldom met with in ordinary work. 

The convenience of the on and off control of а lamp (or 
group) from two points is incontestable, and when—several years 


ago—Mr. W. Н. Massey, M.Inst.C.E., originated the inter- 


mediate switch for enabling similar control to be obtained from 
three or more points, an important step forward was made. 
Messrs. Lundberg effected a still more remarkable improve- 
ment when they gave us variable multipoint control ; in other 
words, a control which enables the light to be varied—as well 
as turned on or off—from two, three, or more points. Other 
controls comprise the master, the restricted, the all-or-part, the 
dimming, &с. | 

The point I wish to empbasise here is that hecause wiring 
details are ignored by many electrical engineers and students 
who might profitably devote attention to them, the average 
lighting installation is deplorably deficient, both as regards the 
arrangement of the lamps and the control provided. 

What is to be thought of a profession which is indifferent to 
the possibilities of the greatest outlet for electric energy—viz., 
electric lighting—and which is content to leave the all-impor- 
tant missionary work of introducing it to the public mainly in 
the hands of people who are generally without guidance, and 
who have to contend with uncontrolled and unscrupulous 
competition ? 

How can we expect electric lighting to make much further 
headway when, say, 90 per cent. of the “ jobs” installed are 
glaringly ineffective in more ways than опе.—1 am, &c., 

London, S.E., March 30. W. PERREN Млусоск. 


| We have taken the liberty of omitting a part of our corre- 
spondent's letter in which he gave samples of the ignorance 
displayed by engineers in many branches of the profession in 
regard to the subject he has at heart. "We are surprised that 
such ignorance should exist, and we doubt if engineers with an 
ordinary grasp of the subject are so ill-informed as is suggested. 
We also feel that Mr. Maycock is rather exaggerating the 
importance of the subject.—Ep. E.] 


Electricity in Paper Making.—At the meeting of Edward Lloyd 
(Ltd.) on Tuesday the cheirman (Mr. Frank Lloyd) said that the im- 
portant extensions referred to in their prospectus of May last as 
being then in progress were completed during the year at a cost of 
about £100,000, including the erection of г new paper machine of 
greater width than any of its predecessors, and г fine new power house 
equipped with turbo-generators of the latest type, of an aggregate of 
6,000 n.P., for the complete electrification of the works. Those im- 
portent additions would effect а great economy in coal and in the 


general cost of production. 
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EASTERN TELEGRAPH SCHOOLS’ ATHLETIC CLUB 
DINNER. 


The tenth annual dinner was held at the Holborn Restaurant, Londen, 
on Friday evening, Mr. J. T. Crowe presiding. The vice-chairs were 
occupied by Messra, W. С. А. Atkins, J. Dallas, €. Fraser. 9. E. Schacfer 
and J. H. Stephens. The company present included : Mr. А. В. Hardie. 
Мг. W. Slingo (engineer-in-chief. P.O.). Mr. Percy Burrell (president), 
Rev. W. С. Battiscombe, Mr. T. А. Bullock, Mr. P. G. Burrell, Мг. John 
Cambrook, Мг. К. D. Crowe. Mr. Wm. Crowe, Mr. Guildford Dudley, 
Mr. Max Esskildson, Mr. E. W. Fearn, Mr. E. M. Hurdus, Mr. G. В. 
Neilson, Mr. W. H. Owen. Mr. H. E. Plank. Mr. Е. T. Preddle, Mr. T. Е. 
Purves, Mr. G. С. Scott, Mr. H. St. L. Smith. Mr. H. W. Sullivan. Mr. 
J. С. Youngson. бе. | 

After dinner, the usual loyal toasts were heartily received, reference 
being made by the Chairman to the King’s recent visit to India and the 
important part played by the telegraph in connection with this great 
national event. 

The Ci aiRMAN then gave the toast of © The Club." and in a specch full 
of reminiscences referred particularly to the exceptional number of old 
boys present on the occasion, and also to the presence of the Engineer-in- 
Chief of the Post Office, Mr. W. Slingo, who had a son in the Associated 
services at Suez, Referring to the successful conduct of the Club, he 
said that gratitude was due to the instructors, as with so much raw 
material passing through their hands. directing power was needed. to 
utilise this excellent material. These instructors, he was sure, felt 
recompensed for their self-sacrificing efforts. Many of those present 
would be going earlier or later to Portheurno, at which place a 
great change was imminent. Mr. W. H. Ash, the popular superintendent 
at Portheurno, had trained for the telegraphic service thousands of young 
men, and his responsibilities in this connection until more recent. years 
had been undivided. The school in London now relieved Porthcurno of 
some of this responsibility. He had to t.]] them that Mr. Ash, after his 
long and faithful service in the work of training young telegraphists, was 
about to retire to а well-earned rest. He proposed to send a telegram to 
Mr. Ash expressing the affection and respect of those there assembled. 
(Applause.) The Chairman proceeded to. tell some good stories, and 
especially impressed upon his vouthful hearers the importance of taking 
abroad with them, when the time came for " transportation," the most 
careful regard for the reputation of their country. their school, their 
Club, their parentage and themselves. It was well known that the 
individual became. in the eyes and minds of strangers, the type of the 
entire nation to which the individual belonged. Britain was judged in 
the mass by the individual telegraphist when the latter went abroad just 
as much as by the tourist or the traveller, and it was by the general 
character and conduct of the vouth who went from Portheurno to 
distant stations in the service that the entire nation (including the great 
service he represented) would be judged. In this way the honour of the 
flag of which they were so proud might be said to be entrusted to their 
individual keeping. Speaking of flags (continued Mr. Crowe), they 
would be pleased to know that the origin of the " house " flag of the 
Associated Companies in whose service they were employed was that of 
the old * John Company "—the East India Company. The history of 
that great pioneer concern was very much that of the telegraph companies, 
and it was this cireumstance which led to the adoption of the ** house” 
flag. They were nowadays relieved of the discomforts of the early 
telegra phists—the old fighters for the Companies’ rights and privileges. 
The directors of the Companies were ever anxious for the health and 
entertainment of the staff, and took the greatest interest in their sports. 
He hoped the members of the Club would always deserve well of the 
directors’ efforts in this connection. He coupled with the toast the name 
of Mr. Perey Burrell. their president. 

Mr. BrRRELL said his response to the toast must take the form of 
figures. They would remember that in former years he had had to appeal 
for funds. He had succeeded, and he hoped it would be agreed that they 
had deserved the help they had received. He now had little to Say and 
nothing to ask for. There had been no drastic change in the Club's 
position—and there had been no stagnation. They had well “© kept their 


end пр.” Their cricket teams had done well in the dry summer of last 
season. The first eleven had played 10 games and had won 8 and lost 2. 


The second eleven had played 8 games—won 4, lost 4, and 4 games had 
been scratched by their opponents. At tennis they had done well. At 
the sports in July they had been most pleased to give а hearty welcome 
to an increased number of old boys, After the holidays. in accordance 
with the new policy, they practised Rugby, and during the season to 
Christmas the first fifteen had won 10 games and lost 2. scoring 239 points 
against 69. "The second fifteen had won 5 games and lost 6, scoring 132 
points against 83. Since Christmas, under the Association code the first 
eleven had won 5 games and lost 5. scoring 40 goals against 38, whil> the 
second eleven won 2 games lost 2 and drew I, scoring 50 goals against 36. 
In all branches of sport they had made ап excellent 1ecord and had 
fully maintained their position. 

At this stage the Chairman read а congratulatory telegram from Mr. 
Noble (the late secretary of the Club) at Porthcurno. 

Mr. J Н. SrEPHENS, in а few happy remarks, gave © Our Guests." 
He referred to the good sports work done by the old boys at the places 
abroad «here they were stationed. 

Mr. М. SriNGO, replying, said on occasions like the present they were 
strange: only in name. All telegraphists the world over were brothers, 
This made the task of answering the toast a pleasure to him. 

Mr. G. U. Scorr also responded. 
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Mr. А. В. HARDIE gave the toast of “The Chairman." He well 
remembered Mr. Crowe joining the service in the early 70's. A good 
feeling had always existed in Mr. Crowe’s department, and he had always 
realised that the interests of the Company and the staff were identical. 
With this bond of common interest there was no need for fear for the 
future of submarine cable enterprise. 

The toast was received with much enthusiasm, and the Chairman hay- 
ng briefly responded, a very enjoyable function terminated. 

During the evening ап excellent and varied programme was rendered 
by members of the staff of the Associated Companies, including Messrs, 
E. А. Rabley (at the piano), C. Ranger, W. Cross, T. Drury, W. Н. Owen, 
F. L. Rabley (violin), Guildford Dudley, J. Evans (violin) and D. W. Е. 
Snook. 


PARLIAMENTARY INTELLIGENCE. 


qo 
ATLANTIC CABLE RATES. 


In the House of Commons on Tuesday Mr. H. Lawson asked if the 
Postmaster-General’s attention had been drawn to a recent debate in the 
Canadian House of Commons on cable rates; if he was aware that Mr. 
Lemieux had moved in favour of a further reduction of cable rates 
between Great Britain and Canada to 6d. а word for ordinary and 3d. а 
word for Press messages, and that the Canadian Minister had replied that 
he had asked the Imperial Postmaster-General to use his authority to 
promote cheaper communication between the two countries. Would he 
inform the House what he proposed to do in the way of a cable owned by 
British subjects and not controlled by foreign capital. 

The PosrMaAsTER-GENERAr replied : I know that in the debate in the 
Canadian House of Commons a desire was shown for cheaper communica- 
tion between Canada and the United Kingdom, a desire fully shared by 
His Majesty's Government, but no resolution was adopted in favour of 
any specific rates or supporting any definite lines of policy. The Post- 
master-General of Canada stated in the course of the debate that he did 
not think a State-owned cable would be necessary. When the question 
of a State-owned cable to Canada was considered by the Imperial Con- 
ference last year, I said endeavours were being made to obtain a reduc- 
tion of 50 per cent. in favour of non-urgent messages in plain language 
and also a further reduction in the rate for Press telegrams. These re- 
ductions have since been secured, together with a very large reduction in 
the rates for deferred messages known as cable letters. I do not regard 
these reductions as final, but L cannot demand further reductions at pre- 
sent. А company offering to lav a cable owned by British subjects 
between Canada and the United Kingdom, either with a reduced tariff or 
at the rates now in force would be welcomed by His Majesty's Govern- 
ment, but the Government are not prepared to grant а subsidy for the 
formation of such a company. His Majesty's Government are not in 
favour of a State-owned cable across the Atlantic. 

Мг. H. Lawson asked if any proposal had been made by a company т 
this country to lay a cable with British capital and offering cheaper artes? 

The POSTMASTER-GENERAL: Not that l am aware of. 

In the House of Commons on Wednesday a discussion arose as to the 
control of the Atlantic cables, the rates for messages, &c.. and in reply, 

The PosTMASTER-GENERAL (Mr. Н. Samuel) said the Government 
recognised the importance, political. strategical and commercial of cheap 
and rapid means of communication. They were quite essential to the 
maintenance of the unity of the Empire, and he had been successful in 
securing a reduction of cable rates. А more important fact, however, 
was that at thela-t International Telegraph Conference the use of an arti- 
ficia) code of words was sanctioned. Where the rates pressed heavily was 
in regard to plain word telegrams which were not urgent, and as to those 
he had prevailed upon the companies to make a reduction of 50 per cent. 
As to Press telegrams, he found that in February the Press sent more 
telegrams to Australia at the rate of 44d. than at the urgent rate of 94. 
Further, he had entered into an arrangement. with Marconi's Wireless 
Telegraph Co. for the erection of a chain of wircless stations between this 
country and India, Australia and New Zealand at a cost of £500,000. 
That would be of great importance from a naval and military point of 
view, and would place the British Empire far in advance of any country 
in the world in respect of wireless telegraphy. As to the suggestion for a 
State-owned cable across the Atlantic. that could be rnn oniy at а loss, 
as there would be no constant and certain volume of Canadian business. 
In addition the cost would be £500.000, the annual cost of maintenance 
£50,000, and the probable revenue only £25,000. 


Light Railways Bill.—4 bill has been introduced in the House of 
Commons by the President of the Board of Trade (Mr. S. Buxton) to 
amend the Light Railways Act. 1896. The new bill confers power on the 
Board of Trade to submit orders to Parliament and on the Light Railway 
Commissioners to authorise trackless trolley systems. It is also. pro- 
posed to extend the limit on amount available for special advances, and 
to introduce miscellaneous amendments of the principal Áct. 


Railway (Bight Hours) Bill.—A bill, supported by members of the 
Labour Party and their friends, ha« been read a first time in the House of 
Commons, and provides that a person shall not, during any period of 24 
consecutive hours, be employed in certain specified occupations, including 
electric trainmen, attending to signals and points, greasing and oiling 
trains or vehicles, laying and maintenance of permanent way, and steam 
hydraulic and electric crane work. 
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Telephone Rates.—In the House of Commons on Friday the Post- 
master-General (Mr. Н. Samuel) stated that it was his intention to revise 
the rates for telephone service when the price to be paid forthe National 
Telephone Company's system had been settled. If the revised rates were 
not generally acceptable they would be the subject of public enquiry 
either by a Select Committee of the House or by some other Committee of 
a representative character. The body to whose examination they would 
be submitted would be furnished with the data on which they were based. 


Automatic Telephones.—In reply to a question in the House of 
Commons, the Postmaster-General (Mr. H. Samuel) stated, on Friday, 


that no automatic telephone equipment was yet in operation in this 
country. Small exchanges were, however, being installed at Epsom 
and at the General Post Office. They were expected to be completed 
during this month and May respectively. Larger exchanges were con- 
templated at Leeds, Brighton and Portsmouth. 


Sidmouth District Council Bill.—This Bill, which provides for 
the transfer to the Council of the undertaking of the Sidmouth Gas & 
Electric Co., has been sent forward for second reading in the House of 


Commons, This Bill has already passed the House of Lords. 


Glasgow Corporation Provisional Order.—On the 27th ult. the 
Commissioners appointed under the Private Legislation Procedure 
(Scotland) Act to inquire into this Provisional Order found, subject to the 
adjustment of clauses, the preamble proved on the tramways portion. 
In regard to tramways outside the burgh, the Commissioners proposed 
to report to the same effect as the Commissioners had done in the 1905 
Order. Inhisevidence, Mr. J. Dalrymple. general manager of the tramways, 
said that the Corporation operated 194} miles of single track, covering 
97 miles of streets. Under the Order they were asking powers to con- 
struct various junctions and sidings in order to relieve traffic.” With 
regard to the tramways outside the city, the local authorities had arranged 
with the Corporation that the tramways (if authorised) should be the 
property of the Corporation in perpetuity. The amount the Corporation 
desired for borrowing powers was £191,498. 


LEGAL INTELLIGENCE. 


eae creen 


Salford Corporation and South Lancashire Tramways Co. v. 
Eccles Corporation. 

On Friday the House of Lords (the Lord Chancellor, Lords Macnaghten, 
Atkinson, Shaw of Dunfermline and Robson) delivered judgment in this 
‘appeal from the judgment of the Court of Appeal. reversing a judgment of 
Mr. Justice Eve. The facts were given in THE ELECTRICIAN for May 27, 
1910 (р. 290). The question was whether Salford Corporation, as lessees 
of the tramways of respondent. Corporation under an agreement for a 
lease sanctioned by the Board of Trade, were entitled, without the consent 
of respondents or the authority of the Board of Trade, to authorise the 
South Lancashire Tramways Co. to use the tramways of respondents upon 
such terms as appellants might think fit. Only a small piece of tramway, 
which ran through Eccles and Salford and gave through communication 
between Manchester and Liverpool, was involved in the dispute. 

In moving that the appeal be dismissed. the LORD CHANCELLOR said 
the decision of the Court of Appeal ought to be affirmed. The ground 
upon which the Court of Appeal decided it was not the real reason, because 
another point emerged which proved fatal to appellants’ case. Не said 
that it was clear to his mind that Eccles could not have granted the licence 
without the consent of the Board of Trade. It was also the fact that the 
consent of the Board of Trade was not obtained to the licence. But it 
was said that that tramway having been so demised it became the Salford 

‘orporation Tramway in some way which he did not follow. It was 
shifted from the operation of the Eccles Act and became liable only to the 
limitations contained in the Salford Act. It was also said, that being во, 
that Sec, 28 of the Salford Act of 1899 enabled Salford Corporation to give 
that licence without the consent of the Board of Trade. He did not think 
that was 30. It was not necessary to scrutinise too closely the language 
of the Definition Clause, because the detinition in the Salford Act was. 
* unless the subject or contract otherwise requires" and to his mind it 
was quite clear that the subject did otherwise require. and they were 
not, therefore, constrained by the ingenious argument presented by 


counsel for appellants. 
The other lords concurred, and the appeal was dismissed, with costs. 


Accumulator Industries (Ltd.) v. Vandervell & Co. 

On Tuesday before Mr. Justice Eve, Mr. Jessel. К.С. (with him Mr. 
Winney), moved on behalf of plaintiffs for an injunction to restrain 
defendant from using and publishing in connection with their goods 
testimonials and letters sent to their agent, who is now representative of 
defendants, while he was in their employ. 

Мг. J EssEL said that plaintitfs were licensees for this country of certain 
patents relating to the electric lighting of motor vehicles. Originally the 
putent was applied only to trains, but subsequently it came into use for 
motor vehicles. The licensees entered into an agreement with defendants 
for the sale of their machinery in Great Britain and Ireland for general use 
except on railways and metropolitan omnibuses. Defendant undertook 
that during the time he was engaged he should поё become interested in 
any other dynamos. The licensees agreed to provide all dynamos at cost 


price to defendant, who was to give them half profits after deducting 
10 per cent. The agreement was to be for one year with the option to 
defendant of renewal. Defendants experimented with the machine, and 
at the close of the year's agreement they (as Vandervell & Co.) put a new 
machine upon the market, and they sold other things connected with 
electric lighting outfits. They issued? а pamphlet entitled “ Electricity 
г. Acetvline Oil," and in connection with it they used the name С.А.В. 
In April, 1910, the agreement terminated. In November, 1911, defen- 
dants issued another document which they called * something striking," 
and of that document plaintiffs complained. as it contained testimonials 
sent to defendant while he was their agent. and had reference to their 
dynamos which had been titted to the cars of the writers.. Defendants 
were then selling as the C. A.B. system their own Vandervell dynamos, 
and what plaintiffs complained of was that testimonials referring to 
dynamos supplied by them were used as having reference to defendants. 
They omitted the dates for the purpose, suggested counsel, of destroying 
identity. That, he said, was a breach of the contract of agency, and his 
second point was that it was a clear case of passing ой. The testimonials 
were used for showing that the articles supplied had given satisfaction and 
to induce other people to buy. He contended that plaintiffs had such 
property in the letters as would entitle them to say that they should not 
be used adversely to them. The use defendants were making of them 
amounted to a passing ой. As they were not entitled during the year 
to become commercially interested in any other invention they were not 
entitled afterwards to use anything obtained during that year for their 
own purposes as against the plaintiffs. They had no right to use testi- 
monials given for one set of goods for the purposes of another set. 

Mr. Justice EvE said he could not see what right of property there was 
in the testimonials. It did not arise out of a contract. 

Мг. JESSEL said it was the right of every trader to see that the goods of 
other people were not substituted for his. 

Mr. Justice EvE asked whether the testimonials did not apply to the 
substitution of self-sustained electric lights for the old oil lam ps. 

Mr. JESSEL said plaintiffs thought that some of the testimonials were 
asked for in relation to their dynamos. As plaintiffs! agents there was an 
obligation upon defendants to push plaintiffs’ machinery, and no doubt 
they would be entitled to use the testimonials while they retained. the 
agency, but they were not entitled to use them for purposes which were 
foreign to the agency. 

Mr. P. О. Lawrence, K.C., for defendants, argued that the motion was 
ill-founded. There was no principal and agency in the case. Defendants 
were the sole consignees of the electric motor, and directly they paid for 
them they became their property. but they agreed to give plaintitfa half 
the profits upon resale. If he was right in that the whole cause of action 
went. The letters and testimonials were the property of defendants, 
who had a right to use them as they thought fit. There was по passing 
off and no agency. 

Mr. Justice Кук, in giving judgment, said that the claim for relief was 
based upon the relationship between plaintiffs und defendants, and it was 
quite obvious that plaintiffs were proceeding upon the footing that 
defendants were by the agreement constituted their agents. and that the 
testimonials were received by them in that capacitv. "That. however. 
did not appear to be the case. The whole matter depended upon the 
relationship between the parties under the agreement. "The defendants 
had apparently for some years been endeavouring to perfect a system of 
lighting motor cars by electricity, and plaintiffs being the owners of a 
portable dynamo came to the conclusion that it might be utilised for the 
purpose, and they approached defendants with that view. It became 
necessary to arrange special terms in order to make business, and an 
agreement was entered into. There was incorporated in the agreement a 
covenant that defendant would not do anything during the year which 
would interfere with the success of the plaintiffs’ invention. He did not 
think the description of defendants as selling agents was correct. They 
were simply consignees of plaintiffs. goods, but that was a point for 
further consideration at the trial of the action. He did not see his way to 
give plaintitfs the relief asked for, and he refused the motion. 


Gott v. Verity's (Ltd.) 

At the Birmingham Assizes last week Mr. А. E. Gott. electrical engi- 
neer and inventor, sued Messrs. Veritys (Ltd.) for damages for alleged 
breach of contract. 

Mr. Hvao Young, K.C., for plaintiff, said his client was employed by 
defendants, and it was agreed between them that defendants should 
manufacture and sell certain patented articles of which he was the in- 
ventor and pay royalties in respect of them. After some time defendants 
without giving three months’ notice to plaintiff in accordance with the 
agreement, discontinued the manufacture and sale of the articles. They 
substituted others, with the object not only of avoiding the payment of 
royalites, but of preventing the patents being worked elsewhere. Mr. 
Gott claimed damages and sums due to him from sales from Jan. 31. 1910. 

The hearing of the case took several days, but judgment was delivered 
by Mr. Justice Lush on the 27th ult. It was agreed that the case should 
stand or fall on one of the patents, his lordship stating that if he held 
there was no breach upon that one patent, judgment would be entered for 
defendant. If he held there was а breach the action would be referred 
to the Official Referee to try if there were any further breaches and to 
assess damages. Ultimately his lordship came to the conclusion that 
there was a breach of agreement with rega rd to one of the patents; and 
by mutual agreement between the parties the case was referred to the 
Official Referee to decide whether there were any other breaches and to 


assess damages. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


BRITISH NOTES. 


Aberdeen.—On Monday the Counsil edopted are commendation of 
the Electricity Committee to carry out extensions of the clectricity 
underteking propos?d by the city clectricel enein»er, Mr. J. Alex- 
Ball. 

The extensions include one 1.000 Kw. turbo-alternator, with founda- 
tions, condenser and switchgear (83.700); one 500 kw. motor-converter 
or rotary converter, with transformer and switchgear (51.500): and one 
100 kw. motor-converter for Cults (5450). The total, including 10 per 
cent. for contingencies, 13 £6,215. 

An advertisement inviting tenders for the supply of a part of this plant 
appears on another page. 

Accrington. — Tho sslerv of the boroügh electrical engineer 
(Mr. Н. Gray) is to be increased from £350 to £400. 

The Electricity Committee have decided to supply ситге for power 
to cotton manufacturers and other large power users during ordinary 
factory hours, at 5d. per unit on a minimum consumption of 250.000 units 
per annum, at a coal price basis being 12s. per ton, and sul јест to the 
usual sliding seale of 00254. per unit for every 10 per cent. fluctuation 
in the price of steam coal delivered. 

Haslingden Corporation have asked upon what terms Aecrington are 
prepared to lay services and mains for the supply of electrie current 
within the borongh. Mr. S. J. Watson, of Bury, has been retained as 
consulting electrical engireer to Hashingder. 

£1,150 is to be appropriated from tbe profits of electricity undercak ng 
toward rel ef of rates during the current year, 

Bootle. - An unopposed inquiry wes held on Soturdey into t).e 
арр пот of the Corporation for senetion to borrow £43,755 for tle 
purchase of lend ага тетип огу for new electricity works. 

It was stated that consumers of power were steadily increasing in 
number, and it was necessary for the Corporation to be able to meet their 
demands. The principal reason. for the new works was the increased 
supply r:quir d. Recently the Dock Board had made application for a 
supply of electricity for power and behting for the new docks, and at 
present they were unable to supply them. 

Mr. VT. D. Сготнакк. borough electrical engincer, gave technical details 
of the scheme. The new station wonld put the Corporation in such а 
position as to deal with any future requirements expeditiously and 
economically, И was agreed that the height of the chimney should. be 
raised to 180 ft. 

Bradford.—The passenger (гаће receipts for the усаг ended 
March ЗІ were £274.504. comparcd with £256.206 in 1910-11. an 
increa-e of £TR.098 ; parcels receipts were £8,052, ageinst 
£7 869, 

The car-mileage run was 5,684,000, an increase of 223.000, and the 
passengers. carried were about 56,500,000, against. 52,939,550. The 
number of sixpenny through tickets sold for the journey between Brad- 
ford and Leeds was 291.396. an increase of 37,160 ; and the number of 
three penny tickets 14.186, an increase of 2,015. 

Cathedral Lighting.-—Gle~gow General Finance Committee. have 
asked a sub-committee to report upon a letter from H.M. Office of 
Works (Edinburgh) inquiring whether the Corporation would b^ pre- 
pared to tit up. at an estimated cost of £200, an electric lighting instal- 
lation of the church portion of the Glasgow Cathedral simultaneously 
with thc electric lighting of the historical portion of the cathedral, 
which is to be undertaken by H.M. Office of Works. 


Darwen.— The Council have received sanction to loans of £2,025 
for h.t. meins, £1.593 for Lt. smell branch mains. £850 for services and 
£400 for meters, 

A sub-committee has been instructed to report on the question of 
providing additions] generating plant. Д 

Dublin.— The estimates of the Electric Lighting Committee for the 
year 1912-13 were approved by the Corporation last week, when it 
was decided to еру £5.500 of the estimated surplus of £20,000 at 
the end of the current year in relief of rates. 


Eccles. - The Public Lighting Committee have applied for sanction 
to borrow £5.220 for the electricity undertaking. including £2,000 for 
main: £750 for services and £750 for transformers. 


Electricity in Mining.— At the meeting of General Explorers (Ltd.) 
last wok. the company's engineer (Mr. Daw) said that on the River 
Teno, i bout 25 miles from their Tokosea concession, were the Sutere 
fells end repids. They had made è preliminary survev as to the fall 
available, and also calculated the volume of water. &c. 

Phere was sufficient power obtainable from those falls to supply electric 


power not only to their mines but to most of the mines in the colony, and 
а surplus in reserve for railways or other work. "They had secured an 
option on the falls and 10 square miles of land for mining purposes. To 
get machinery to the falls from Tanosu a light transport railway would be 
necessary, and the natives had asked them to make it sufficiently strong 
to take their logs from top of the falls to Tanosu. The chairman (Mr. Н. 
Mallaby-Decley, M.P.) also stated that it was the intention of the board to 
form a company for developing the Tokosea and Amuagiwah mines, to 
equip same with a large crushing plant, to put down one or more light 
transport railways, and to ereet the necessary machinery on the Sutere 
Falls for hydro-electric power, not only for their own mines but also for 
transmission to other mines, industries and railways in the Colony. 

Epsom.—Application has been made for sanction to a loan of £3,721 
for Diese] oil engine plant for the clectricity works, and £500 for exten- 
sions of mains to Ewell. 


Gloucester.—The city electrice] engineer (Mr. F. H. Corson) has 
been euthorised to substitute modern lamps for the old are lamps 
used for street lighting. 


Grantown.—The Council have entered into an agreement with 
Mr. С. Anderson for the erection of electricity supply works in this 
town. 


Halifax.—The profit on the Corporation Tramways for the year 
ended March 31 amounts to £17,293, or 1-98d. per car-mile run. This 
is stated to be a record profit for the depirtment, the previous 
highest figure being that for 1910-11, £11,514. 

The income per car-mile ron was 11-63d.. and the expenditure 9:654. 
All the other figures for the year also establish records. (The total income 
was £101,893, an increase of £9,320, and the total mileage run 2,102,757, 
an increase of 193,361. The numberof passengers carried was 18,749,456 
(or 105 times the population served by the tramways), compared with 
17,067,865, ог 96 times the population in 1910-11. 


Hampstead (London)— The Electric Lighting Committee have 
been authorised to instal extra auxiliary plant at the electricity 
station, at an estimated cost of £1,256. 


Lambeth (London).—The Council have accepted the offer of the 
South London Electric Supply Corpn. {о provide and fix eight 
2.500 c.p. Пате arc lamps outside the baths in Westminster Bridge- 
road, and to maintain and suppl; th? sym? with current for 1,550 
lighting hours per annum for five years at £88 per annum. 


Leeds,--The traffic receipts for the year ended March ЗІ were 
£391,277, an increase of £25.579 over 1911. 

The car-mileage run was 8,528,210, an increase of 219,771. The esti- 
mated profits were £52.000, but it is probable that the figure will be some- 
where near 560.000. During the year just completed the extension of the 
tramways to Morley has come into operation, while rail-less traction has 
been instituted on the Farnley route. 

Leyton.— For the yeer ended March 31 the estimated surplus on 
the electricity department is £1,934. and half of this is to be placed to 
reserve for depreciation end renewals end the Более is to be devoted 
to relief of rates. 

For the current year the surplus on the electricity department is 
estimated at $1.05. 

The estimated surplus on the tramways for the year ended March 31 
will amount to £2,846, and one-half is to ba curried to reserve and the 
balance is to be devoted to relief of rates. 

Library Lighting.—Lambeth (London) Council have referred back 
a report of the Libraries Committee аз to the adoption of electric 
lighting at the Carnegi? Library, Herne Hill. 

London and Suburban Tramways.—London County Council and 
Metropolitan Electric Tramways (Ltd.) have agreed to an arrenge- 
ment for a through service of cars over their respective lines between 
Easton-road and Enfield. 


London County Council.—On Tuesday sanction was given to the 
borrowing of 4.456 for electricity supply by Southwark Council. 

Tramways.—A report was submitted by the Highways Committee 
with regard to the relations with the police authorities in regard to the 
construction, maintenance and working of the tramways, and it was 
recommended that a resolution be passed holding that such control 18 
detrimental to the effective control of the tramways by the Council, and 
asking the Home Secretary to receive a deputation on the subject. 

Blackwall Tunnel.—It was decided that tenders be invited from 
selected firms for the work of renewing the electrical installation of the 
Blackwall Tunnel. 


_ Lossiemouth.— The Town Clerk has been instructed to obtain 
information as to the cost of electricity and gas for public lighting. 


Lytham.— The Town Clerk has been instructed to communicate 
with the Board of Trade as to putting the terms of the Lytham 
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Electric Lighting Order into force. И is probable that St. Anne's 
Council would give a supply of electricity but the order is owned by 
the Lytham Electric Light & Power Co. 

Manehester.—On* Wednesday the Tramways Committee recom- 
mended the Council to extend the penny stages on the tramways. 

With the report the Committee submitted a diagram showing the average 
distance of the ordinary penny stage on the various municipal systems in 
England and Scotland. At present Manchester is ahead of 67 other towns 
and cities, and only Glasgow, Croydon. Birmingham, Liverpool and 
Sheffield exceed her by fractional amounts. With the proposed conces- 
sions, however, Manchester will be оп а level with Sheffield and above all 


other places. 
Northampton.—The Council are recommended to increase the 

Могу of the tramways manager (Mr. J. Gottsche!k) from £340 to 

£360 per annum, and rising by two subsequent annu?! increments 


of £20 each to а maximum of £400. 

- Poplar (London).—A losen of £69,626 is to be taken up from the 
L.C.C. for the electricity undertaking. Ап additione! c.h.t. fecder 
is to be laid from the generating station to Glengsll sub-station. 
Millwall, at а cost of £3,000, 

Rotherham.— The Board of Trade have epproved of the plans of 
the proposed extension of tho Dalton tramways to Thrybergh, 
in view of the severe gradient et the commencement of the tramway 
it will] b» necessary. prior to offering tho line for inspection, to 
provide some method of signz«lling. and thet ell cars travelling on the 
new tramway should b» equipped with а treck brake, capable of 
mechanical application during the descent of the gradient. 

St. Helens.—The Special Tramways Committce, recently ap- 
pointed by the Corporation, reports that, after having considered the 
position with regard to the trems, it strongly recommends the Watch 
Committee to grent licences for the running of cars for short poriods 
only, to insist on more stringent conditions es to the efficiency of 
the cars by having an inspector for the purpose, and to enforce the 


morc reguler running of the cars, ќе. 

Salford.—-The Electricity Committee have decided to enter into 
an agreement with the Broughton Copper Co. for a supply of energy 
to their premises in Blackfriars-road for five years. 

The company guarantee a minimum consumption of 75,000 units per 
quarter, at an all-round price for lighting and power of 0-85d. for the 
first 50,000 units in each quarter, and 0:74. per unit for all current over 
50.009. All the company's existing 220-volt motora of a larger size than 
10 н.р. are to be rewound for 440 volts. A coal clause is also to be inserted. 

Sevenoaks.— The Council have accepted the offer of Crompton & Co. 
for the transfer of the Provisional Electric Lighting Order. 

Stepney (London).— 4 loan of £5.000 is to b^ taken up from the 
L.C.C. for the electricity undertz king. 

Warrington.—The Elcctricity Committee heve decided to supply 
current for power and heating, on the restricted hour supply on th: 
following terms: Consumers who гитсе not to usc current between 
3.30 p.m. end 5.30 p.m. during November, December. Jenuary and 
February at £2 por kw. per annum of sustained maximum demand 
plus 4d. per unit. For the special time switch an annual rental of 
103. will b» paid by the consuiner who must teke current for not loss 
then 12 months, end the rate will not spply to instelletions of under 
20 H.P. There is also г special coal clause. 

. Workhouse Lighting.— The Ashton-under-Lyme Guerdizns have 
adopted a scheme for the electric lighting of the workhouse, end 
tenders are to be invited for carrying out the work. 

York.—On Monday the Corporation decided to epply for sanction 
to г loan of £4.955 for two water-tube boilers. chain grete stoker. and 
economisers. The City Surveyor Ваз been instructed to prepare 
plans and specifications for the construction of the Bishopthorpc- 


road tremway route. 


COLONIAL AND FOREIGN NOTES. 


Australasia.—The New Zealand Tremwaymen’s Union has been 
fined £100 for a breach of the Arbitration Act by instigating a recent 
strike, 

The “ Australian Mining Standard " says Hobart (Tasmania) City 
Council recently decided to offer the Hobart Electric ‘Tramway Со, 
£200,000 for the purchase of their tramways, including plant. permanent 
way, rolling stock, machinery. &с. Failing acceptance of this offer, the 
Council intend to purchase the tramways under their statutory powers. 

А new agreement between the Mount Lyell Mining & Reduction Co. and 
their employés fixes the wages of motor fitters, &c., and telephone fittera, 
at 10a. 6d. (present men 11«.), shift electricians (minimum) at 10s. 6d. 
(present men 113. 64.), switchboard attendants rated as engine-drivers at 
lls. 6d., and motor drivers at 113. The agreement is for three years. 


Chili.—Plans have been submitted by Don A. Bellet for a central 
generating station to supply the town of San Javier with electric 


current. 
The Government Ву; grented 2 con-ession to Мг, А. Cousiño for 


Glasgow. 


switchboard. &c. 
inspected at the Commonwealth Office, 72. Victoriz-strect, London. 


S.W. See also an edvertisement. 


supply of lead-covered armoured cable. 


an electrical installation at Lyham-road school. 


the construction of an electric railway from Quintero to Nogales 
(Velparaiso Province). 


will b2 $2,500,000 gold. 


The capital required for the undertaking 


China.—A recent communication from Mr. A. В. Siller, the en- 


gineer-in-chief of the Chinese Chartered Electric Light Co. (Ltd.) of 


Pekin. states that when the country settle3 down there should be a 


splendid opening for electrical contrecting of every description, pro- 
vided manufacturers will really try to compete with Germany, which 
at present holds four-fifths of the trade. 


India.—'' Indian Engineering " says the Delhi Electric Tramways 


& Lighting Co. have applied to the Punjab Government for per- 


mission to amend the provisions of their licence so as to include in 


their electric supply area the whole of the Imperiel City of Delhi. 


TRADE NOTES AND NOTICES. 


— QDJo——— 
TENDERS INVITED 


ABERDEEN Corporetion invite tenders for the supply, delivery and 


erection et their Millburn-street clectricity works of one 1.000 kw. 
turbo-elternator with surface condenser and air-pump. 
tion, general conditions and form of tender me y b? obtained from the 
city electrice] engineer, Mr. J. Alex. Bell, to whom tenders must b» 


sent by noon Saturde y. April 20. 


Specifice- 


Sce 2130 гп edvertisement. 


Grascow Corporation invite tenders for the supply of cables, in- 
i ppi 


cluding small i.r. cables and flexibles, meters and are lamp carbons, 


for 12 months from May 31, 1912, 
tender from the engineer, Mr. W. W. Lacki». 74, Wetcrloo-stroct, 


Specifications гла forms of 


Tenders must be lodged with the town clerk, Mr. J. 
Lindsey. City-chambera., Glasgow. by 10 a.m. of Fridey. April 12. 


See also an advertisement. 


Leens City Council invite tenders for the sup, Лу of cight mi'e: of 


0:2 sq. in. three-core cable suites ble for a working pressure of 6,600 


volts. Tenders, on forms attached to the specification, must reach 
the town clerk, Mr. Robt. E. Fox, by 10 a.m. of Saturday, April 20. 


Specifications, &е., may b2 obtained from the mane ger of the Electric 


Lighting Department, Mr. H. Dickinson, 1, Whitehall-road, Lecds. 


Sce also an edvertisement. 


The COMMONWEALTH OF AUSTRALIA invite tenders for the supply 


of telegraph and telephone materizl lamp signelling trunk line 
Tender forms me y be obtained and кеге patterns 


The ComMMISSIONERS OF H.M. Works AND Prpic BUILDINGS 


invite tenders for the supply of electrical conduit boxes, &с., for two 


years from May 1, 1912. Forms of tender. &c., from the Store- 


keeper, H.M. Office of Works Stores, 12, Lambeth Palaco-road, 
S.E, and tenders by 11 s.m. of Wednesday, April 17, to the 


Secretary, Н.М. Oftice of Works, Storey's-gate. London, S.W. 


The Electricity Supply Committee of DvBriN Corporation are 
prepared to receive tenders for the supply of flame are lamps and 


suspension gear. Specifications, &c., from the city electrical eneinecr, 


Mr. Mark Ruddle. Tenders to the Chairman of tho Electricity Supply 


Committee, 3, Cork-hill, Dublin. by noon Monday, April 15. 


St. Pancras (London) Borough Council invite tenders for the 
Specification, &e., from 


the Electricity Department Offices, 57, Pratt-strect, N.W. Tenders 


to town clerk, Mr. C. Н. F. Barrett, by noon of Monday, April 15. 


Lonpon County Council require tenders by 11 a.m., April 16, 


for 12 months’ supply of rolled stcel bar for magnetic brakes. Speci- 


fication from Chief Officer of Tramways, 62, Finsbury-pavement, Е.С, 

Loxpow County Council also require tenders by 11 a.m. April 16 for 
Specifications, &c., 
from the Chief Engincer, Spring Gardens, S.W. 

The Metropolitan Asylums Board require tenders by 2.30 p.m., 
April 10, for the installation of two electrically controlled passenger 
lifts at Tooting Bee Asylum. Lonpoy, S.W. Specifications, &с., 
from the Board's offices, Victoria Embankment, London, Е.С. 

YorK Electricity Committee want tenders by noon April 12 for 
two water-tub? boilers, superheaters. automatic stokers, cconomiser 
and pipework. Specification, &c., from the City Electrical Engineer. 

WALLASEY Corporation want tenders by April 13 for 12 months’ 
supply of switches and cut-outs, meters, cable and junction boxes, 
span and guard wire, &c. Forms of tender, &c., from the Engincer, 
Electricity Works, Liscard, Cheshire. 

The Tramways and Electricity Committee of BELFAST Corporation 
invite tenders for the supply of two 750 kw. turb»-alternators, con- 
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densing plant and e.h.t. switchgear. 
10 a.m. Monday, April 8. 


The Secretary of the Department of Home Affairs, MELBOURNE, 
Victoria, will receive tenders until noon April 24 for supply of power 
generating station plant for the Federal Capital site. Specifications, 
&c., from the Works Director, 151, Collins-street, Melbourne. 

Tenders are invited for the supply, delivery and erection in Mel- 
bourne of one steam turbo-alternator with exciter and condensing 
plant for the City of MELBOURNE, Victoria. Tender forms from 
Messrs. Mellwraith, McEacharn. & Co. Proprietary (Ltd), Billiter 
Square-buildings, London, E.C. Tenders to Chairman of Electric 
Supply Committee, Town Hall, Melbourne, by 2 p.m. of April 23. 

Tenders are required by 2 p.m. May 15 for the supply of one 
electrie motor car and two electric motor wagons for the City of 
MELBOURNE (Victoria). Forms of tender and specifications from the 
agents for the City Council, Messrs. Mellwraith, MeEacharn & Co., 
Ppty. (Ltd.). Billiter-square Buildings, London, E.C. 

The Harbour Board. Pirrs (Greece). want tenders up to April 13, 
for supply and delivery of three electric capstans (not cranes as pre- 
viously announced). Specification (in Greek) may be seen at 73. 
Basinghall-street, London. E.C. 


Tenders to Town Clerk, by 


The Ministry of Public Works, CONSTANTINOPLE, will receive offers 
until June 15 for a concession for the construction of electric tramways 
for the Asiatic portion of Constantinople (Skutari. Kadikeui and their 
environs) The draft convention, &c. (in Turkish and French), can 
be obtained from the Ministry upon payment of 95, 


Extension of Time.—NkEkw ZEALAND Public Works Department 
have extended to noon May 1 the time for tenders for the supply 
of plant in connection with the Lake Coleridge electric power scheme, 
including waterwheels, generators, switchboard and accessories, 
transformers and travelling crane, also pipe lines, &e. Tenders 
to the Minister of Public Works, Wellington, N.Z., by May 1. 


The South African Public Works Department are prepared to 
receive tenders for supply and erection of two electric passenger lifts 
at the new Law Courts. CAPETOWN.. Specifications from the District 
Engineer. Public Works Dept.. Capetown, Bloemfontein and Pieter- 
maritzburg. If the material is sent from the United Kingdom it 
must he sent by one of tho lines of steamers with which the South 
African Government have made arrangements. The time for 
receipt of tenders has been extended to May 15. Particulars from 
the High Commissioner, 32, Victoria-street, London, S.W. 


TENDERS RECEIVED AND ACCEPTED. 


Poplar (Lordon) Council received the following tenders for two 
] 000 kw. rotary converters for the generetine station :— 

General Electric Co., £3.599 and £3,795: British Westinghouse Co., 
£3,.083: Siemens Bros. Dynamo Works, £4,146: Dick, Kerr & Co., 
£4,902; British Thomson- Houston Co., £7.453 ; motor converter, Bruce 
Pecbles & Co., 54.260. 

For switchgear the following tenders were received :—Crompton & 
Со. (Lt. only), £713. 163. 6d.; Electrie Construction Со, (incomplete). 
£1,800; Johnson & Phillips (not to specification), £2.066:; Switchgear & 
Cowans Qneomplete), £2.179. 5s.: Ferranti (Ltd.). £2.562. 108. and 
£2.4502: British Westinghouse Co., £2.608 and 52.327; British 
Thomson. Houston Co., £2.789; А. Reyrolle & Co.. £3,356. 10s, 

In regard to the tenders received for the two 1.000 kw. converters, the 
Electricity Committee stated that motor converters had been installed in 
all sub-stations except Orchard. place. where two small rotary converters 
of the Westinghouse type were installed in December last. For sim- 
plieity in starting and switchgear generally. the motor converter had ad- 
vantages over the retary converter, which was, however, less costly. The 
rotary converter, 500-cycle; had made rapid strides in general construction 
and reliability during the past five. years, and the electrical engineer 
(Mr. J. H. Bowden) reported that he had every reason to believe the 
machines of that tvpe recently installed would give every satisfaction, 
but advised that before deciding upon rotary converters for all future 
extensions more actual experience should be obtained. He. therefore, 
recommended, in that instance, that one rotary converter and one motor 
converter be obtained, and that the Council should be guided by the results 
of such installation. The General Electric Со. offered the lowest tender 
for retary converters, but up to the present that company had not built 
any machine approaching the size required, and having regard to the 
greater ex perience of the British Westinghouse Co. in the manufacture of 
retary converters, he suggested acceptance of the tender of that company. 
Bruce Peebles & Со. were the makers of motor converters, and, although 
the guaranteed efficiency was not so high as in the case of rotaries, all the 
latest type machines had. been thoroughly reliable and had given no 
trouble. In accordance with the engineers suggestion, the Committee 
recommended the acceptance of the British Westinghouse Co.'s tender for 
one 1.000 Kw. rotary converter at 81.991. 105. and the tender of Bruce 
Peebles & Co. for one 1.000 kw. motor converter at £2,130, 

The Committee, reporting on the tenders received for the switchgear, 
stated that of those complying with the conditions, those of Ferranti ( Ltd.) 
and the British Westinghouse Co. were the lowest, and Mr. Bowden sug- 
gested that, in order to comply with the latest and most up-to-date practice, 


gear on the electrical remote-control system as tendered for by these firms 
(in their alternative schemes), with the heavy type switches, be adopted, 
and that switches capable of dealing satisfactorily with a load of 20,000 kw. 
be installed on all extensions to switchgear ut the main station, such 
switches to be fixed in the existing battery room. The alternative tender 
of the British Westinghouse Co. (at £2,357) was the lowest, and the Сот- 
mittee recommend its acceptance. The Committee also accepted the 
tender of Babcock & Wilcox for main steam, feed and blow-down pipes. 
£728; that of Strachan & Henshaw for telpher coal-handling plant. 
£2,337: and that of the New Conveyor Co., lantern roof over new 
bunkers at generating station, £441. 
The Committee's recommendations were adopted. 


Sunderland Corporation have accepted the tender of the A. E.G. 
Electric Co. (the lowest tender) for steam turbine, 5,000 kw. 
alternator and surface-condensing plant, at £13,475. It was stated 
that the next lowest tender was £16,425. The following firms also 
submitted tenders :— 

Brush Electrical Engineering Co. ; Belliss & Morcom ; Siemens Bros. 
Dynamo Works; British Thomson- Houston Co. ; Vickers Ltd. ; Dick, 
Kerr & Co. ; C. А. Parsons & Co., Richardsons, Westgarth & Co.; Mirlees 
Watson Co. ; Jas. Howden & Со.; Brown, Boveri & Co.; British 
Westinghouse Elec. & Mfg. Co. : Willans & Robinson; W. H. Allen, Son 
& Co., Worthington Pump Co. ; Rees Roturbo Mfg. Co. ; and the General 
Electric Co. 


Stepney (London) Council have accepted the following tenders for 
annual supplies :— 


Siemens Bros. Dynamo Works Co., motors, 1 H.P., 730 revs. per min., 
£12. 13s. 2d. ; 14 H.P.. 930 revs. per min.. £12. 138. 2d. ; 2 H.P., 1.210 revs. 
рег min.. £12. 13s. 2d. : 830 revs. рег min.. £13. 18s. 2d. ; 2k н.ъ., 1.080 
revs. per min., £13. 18s. 2d. ; 3 H.P., 785 revs. per min., £16. 6s. 104. ; 
J:i H.P., 900 revs. per min., £16. 6s. 10d. : 4 H.P., 1,050 revs. per min., 
£16. 6s. 104. ; 755 revs. per min., £19. 8з. 84. 

Bruce Pecbles & Co.. motors, 5 H.r., 895 revs. рег min., £20; 6 u.r., 
1.125 revs. per min., £20: 7-5 H.P., 870 revs. per min., £22. 15s. ; 10 H.P., 
790 revs. per min.. £29. 5s. ; 15 H.P., 870 revs. per min., £31. 2s. 6d. ; 
20 H.P., 530 revs. per min.. £49. 10s. ; 21 H.P.. 830 revs. per min.. £40; 
27 H.P.. 715 revs. per min.. £49. 10s. ; 35 H.P.. 675 revs. per min., £58. 

Ferranti Ltd., rheostats, 4 H.r.. £1. )4s. 3d. ; Эн.р., £1. 15s. 3d. ; 
7} Н.Р.. £2. Hs. 3d. ; 10 H.P., £2. 14s. 3d. ; 12} н.ь., £2. 16s. Gd. : 15 H.P., 
£3. 3s. Od. ; 20 H.P., £4. 25. 9d. ; 25 H.P., £4. 143. 3d. ; 30 H.P., £5. 18s. Gd. 


Salford Corporation have placed orders with B. Thomas for main 
switchboards at £3,413. 10s., and with Aiton & Со. for c.i. suction 
pipes at £83. 


Salford Council have also accepted the following tenders for biennial 
supplies to the tram ways department :— 

Car accessories (electrical), insulating materials : Imeson, Finch & Co., 
£51. 16s. ; L. Andrew & Co., £280. 3s. 10d.; British Insulated & Helsby 
Cables, £99 ; Micanite & Insulators Co., £204. 103. 14d.: Watlington & Co., 
£10. los. 8d. : General Electric Co., £24. 25. 6d. ; G. Schultz & Co., £06. Is. ; 
Ward & Goldstone. £63. 25. 10d. ; W. MeGeoch & Co.. £79. 12s. ; John 
Hall, £6. 2&. ; Associated Battery Co.. £84. 7s. 6d. ; Fleming, Birkby & 
Goodall, £11. 5s. ; Manchester Armature Repair Co., £1,042. 17s. 4d. ; 
W. Geipel & Co., £352. 16s. 3d.; North British Rubber Co., 
£102. 105. 8d. ; C. Macintosh & Co., £34. 19s. 51d. ; А. Clare & Со, 
£33. 12s. ; British Thomson- Houston Ca., £30. 13s. 8d. ; Radium Electric 
Co., £26. 17s. 6d. ; Gabriel & Co., £23. 5s. 

Car accessories (mechanical): Imeson. Finch & Co., £298. 12s. ; John 
Hall. £47. 16s. 84.; Malleable Steel Castings Co.. £117; Phosphor 
Bronze Co., £465; G. W. Allsop, £75. 163, 4d.; Fleming. Birkby & 
Goodall, £684. 5s. 2d.: В. & H. Е. Phillips. £4. 15s. 9d. ; Watlington & 
Co., £17. 118. 2d. ; W. Bovdell & Sons, £792. 153. ; National Rail & 
Tramway Appliances Co., £1.434. 105. ; John Baker & Co., £1.895. 7s. ; 
British Hele-Shaw Patent Clutch Co.. £583. 15s. Iron and steel; J. Kidd 
& Sons, £285. 6s. 4d. ; Vickera Ltd., £26. 165. 8d. Paints, oils, &c.: 
British Petrolenm Co.. £145. lls. 6d. ; Job Holland & Co., £546. 10s. ; 
J. E. & F. Collier, £264. 13s. 4d. : J. В. Allen, £231. 5s. ; G. Angus & 
Co., £40. 16s. 8d. ; British Abrasive Wheel Co., £108 ; I. Bentley & Co., 
£1.239. 6s. 1d. ; Salford Paint & Varnish Co., £5. 9s. 7d. : Baxendale & 
Co.. £4. 58. 

Special car accessories; Imeson, Finch & Co., schedule of prices. 
Special paints and varnishes: W. Harland & Son, £219: Dockers Bros., 
£166. lis. 2d. Wire solder, lend, &с.: John Hall, ' 153. 13s. ИЧ.; 
J. Bassett, £127. 15s. 9d. | 

The following tenders for annual supplies have also been accepted :— 
Car accessories (electrical) insulating materials; L. Andrew & Co., £21; 
W. T. Henley's Telegraph Works Co., £3. 8s. За. Iron and steel; C. C. 
Dunkerley & Co., £12. 4s. Petrol: British Petroleum Co., £250. 


For supplies for the Salford electricity department the following 
contracts have been placed :— 


W. Turner, asphalte bridges, £24; Beecroft & Wightman. wood 
troughing, bends, &c., £1,100; British Insulated & Helsby Cables, service 
fuse boxes, £385 ; Lancaster & Tonge. brass and gunmetal castings. £11 ; 
J. Kidd & Sons, iron and mild stec), £26 ; A. B. Bosher & Co., tool steel, 
£1 : J. В. Wilson, tin, £36 ; John Bassett. shect lead and lead piping. #24; 
Stewarts & Lloyds, w.i. tubes and fittings, £20; Brunner, Mond & Co., 
soda ash, £57. 


Warrington Council has accepted the tender of Jas. Howden & 
Co, for two spare armatures for turbo-alternator; that of the Brush 
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Co. for transformers; and that of the British Westinghouse Co. for 
d.c. and a.c. motors. 

Battersea (London) Council have accepted the tender of Belliss 
& Morcom, at £7,187, for additional plant at the generating station. 

The tenders of Headland & Headland and E. H. Grimshaw & 
Sons have been accepted by Leyton Council for carrying out electric 
light repairs èt the local schools. 

Belfast Electricity Committee have accepted the tender of the 


Reason Mfg. Co. for the supply of demand indicators for the current 


year. 
Accrington Electricity Committee have accepted the tender of the 


Brush Co. for the supply of a double deck at £746 and a single-deck 
car at £606. 


An order for the supply of three-phase motors has b»en placed by 


Newcastle (N.S.W.) Council with the Union Electric Co. of Austreliz. 
Epsom Council have accepted the tender of the Diesel Engine Ce- 
or the supply and erection of Diesel oil engines at £3,721. 


Wrexhem Council have placed an order with the Bastian Mete! 


Co. for the supply of 3 and 5 ampere meters for the ensuing vear, 
and Ashton-under-Lyne Corporation have placed an order with the 
company for ten ampere meters for à veer. 

York Council have placed га order with Siemens Bros. Dynamo 
Works for the supply of overhead gear for an electric locomotive at 


£207. 
Leeds Tramway Committee have increased their contract from 
10.000 to 11,000 ** Corona ` 1912 type annealed tungsten wire lamps. 
Sydney (N.S.W.) Council have accepted the tenders of Ferranti 
(Ltd.). for ell sizes of d.c. meters (except the 5 ampere already 
accepted from W. G. Watson & Co.), also that of the Australian 
General Electric Co. for 10 5-ampere meters (subject to W. G. Watson 
& Соз consent). for the purpose of testing the A.G.E. Co.'s meters 
under working conditions, The Australien General Electric Co.'s 
tender for all a.c. meters (except 4-wire meters) has also been accepted. 


Commonwealth Contracts.—Contracts have been placed by the 


Australian Government Departments with the following firms :— 
Government Tender Board, Western. Australia.—Imperial Electrical 


Engineering Co., gas engine. £866. 
Railway Department, Victoria.-—Wm. Adams & Co., Reyrolle switch- 


gear, £131. 


Supply and Tender Board, South Australia,.—Stecle & Baker, 3,000 


porcelain insulators, 5d. each. 
Postmaster-Generals De partment, New South Walex.— British Insulated 


& Helsby Cables, 75.000 copper binders £2. 19s. рег 1,000, and 75,000 
R. Johnson, Clapham & Morris, 206 tons 
T. Zwicker & Co.. 7,000 jointing sleeves 
Dalgety & Co., 


copper tapes £2. 45. рег 1.009. 
copper wire £60. 14%. per ton. 
115. 3d. per 100, and 2.700 ditto £1. 2s. 94. per 100. 


110.000 insulators 4! /d. each. | 
BUSINESS NOTICES. 

The firm of Lacey & Sillar (formerly Lacey, Clirehugh & Sillar and 
also Sillar & Leigh) have dissolved partnership as from Feb. 29 last. 
Mr. Sillar is continuing to practice as a consulting engineer. at 40. 
Broadway, Westminster, and his lete partner remains at Iddesleigh 
Mansions, Caxton-strect, Westminster. Mr. 
number is 4.773 Victoria. 

The oftices of the London Telegraph Training College (Ltd.) have 
been removed to 262. Eerl’s Court-road, London. S.W., thus enabling 
the class room accommodation to be increased by one-fourth. 

А. Eckstein and А. C. Heap (trading as Eckstein, Heap & Co.), 
electrical епріпестз. Chapel Walks. Manchester. and Waverley Mills, 
Salford, have dissolved partnership. Debts by Mr. Eckstein, who 
continues under the seme style. 
entire staff, and will conduct the business on the same lines as 
heretofore. The factory will shortly be removed to larger premises. 


Sale by АисНоп.— Ву order of the receiver for the Debenture- 
holders, Messrs. Fuller, Horsey, Sons & Cassell will sell by auction, on 
the premises, Vin2-street, Clerkenwell-road. London. E.C., on Thurs- 
day, April 18, at 11 a.m.. the whole of the business recently carried on 
by F. A. Glover & Co. (Ltd.) at Clerkenwell and Windsor, including 
patterns, drawings, &с.. and immediately afterwards in lots. the 
whole of the electrical plant, machinery, comprising three small 
lighting sets, three dynamos, 39 motors, 400 electric fans, instru- 
ments, electric lamps. tools. &c. Catalogues of Mr. Arthur F. 
Whinney, Е.С, A., 43, Frederick's- place. Old Jewry, London, Е.С. : of 
Messrs. Mills & Morley, 38. Lincoln's Inn Fields, London. М.С. ; or of 
the Auctioneers, 11, Billiter-square. London, E.C., and 100, King- 
street, Manchester. See also an advertisement. 

Plant for Sale.—5t. Pancras (London) Borough Council advertise 
for sale some electric lighting plant, including one Willans engine 
and two d.c. dynamos. Applications tothe Electricity Committee, 
57, Pratt-street, Camden Town, N.W. 


Nillars telephone 


Mr. Eckstein is retaining the 


Telephone Undertaking for Sale.—The Gibraltar Telephone service, 
which has been established under a Colonial Government Concession, 
is advertised for salo. Further particulars from the proprietor, Mr. 
Jas, A. Dagnino, 6, Waterport-street, Gibraltar, or from Mr. А. C. 


Morasso, Bell Lane, Gibraltar. 


Patents Develop ment.—The owner of patents Nos. 10,082 and 
10.083/1909, relating to ‘Improvements in marine signalling 
apparatus, desires to negotiate for the grant of licences thereunder. 
Further information from Messrs. Lloyd, Wise & Co., patent agents 
and consulting engineers, 46. Lincoln's Inn Fields, London, W.C. 

The proprietor of British Letters Patent, No. 12.326/1908 end the 
patent of addition thereto No. 22,717;1910. relating to ** Induction 
Motors “is prepared to sell same or grant licences to British manu- 
facturers. Furth»r information from Messrs. Boult. Wede & Tennent, 
patent agents, 111-112, Hatton Garden, London, Е.С. | 


The proprictors of patent No. 17.137/1908. relating to '' The 
regulation of the speed of c.c. cleetrie motors," desires to grent 
licences. Information from Messrs. Carpmael & Co., patent agents, 
24, Southampton-buildings, London. W.C. 

Insurance Act Guides.— The Natione! Insurance Act, 1911, has pro- 
duced a plentiful crop of guides and digests which profess to expound 
the various provisions of that long and complicated Act. Nearly all 
these works may be divided into two clesses. In the first are those 
written for the purpose of popularising the Act and explaining away 
and minimising its defects: while the second class is made up of 
those devoted to a denunciation or destructive criticism of the Act. 

'onsequentlv. very few of these publications are reliable. and many 
of them are absolutely useless as guides to an Act which is probably 
the most complicated piece of legislation of the last 100 years. Of 
the works to hand we may mention the following :— 

“ Evervbody's Guide to the National Insurance Act, 1911,7 by Mr. 
Thomas Smith, which is published at Is. net by Messra. Chas. Knight 
& Co., 227-239, Tooley-street, N.E., is one of the best guides we have vet 
seen. It is a genuine attempt to explain the position of the various 
classes of persons under parta 1. and П. of the Act. The book is written 
by one who has some ex perience of this class of legislation, and the author's 
explanatory notes, tables, &c., should prove really helpful. The 
text of the Act is given separately, and there is а good index, which 
enhances the value of the book. 

“ The National Insurance Act, 1911 ; а Summary by Mr. Г. Worthing- 
ton Evans, М.Р.. with Explanatory Chapters," although marred by politi- 
cal references, is а very useful and accurate digest of the Act. It is 
evidently written by a person who has studied his subject, and. though 
some of the criticism may not Бе justitied, there can be no doubt that the 
Act was rushed through the House of Commons without full and adequate 
consideration. Still it is to be hoped that the Act. having been placed 
on the Statute Book, may be put into force, and that such amendmenta 
may be made later on as circumstances demand. 1t is, however, a some- 
what rash and improvident method of legislation, and it is likely to bring 
law and order into disrepute. Мг. Worthington Evans! guide, which is 
published by the National Conservative Union, has reached a fifth edition. 
[t is well printed and it has a good index. 

“ The Insurance Act and Yourself," by Mr. Н. B. Samuel, М.А. (pub. 
lished at 6d. by Messrs. Thos. Murby & Co., 6. Bouverie-street. E.C.) is a 
pure piece of party literature and bestows unstinted praise on the Act. Its 
value as a real guide to the terms of the Act is practically nil. for the 
author simply paraphrases some of the clauses which confer rights and 
benefits, and he does not set out the actual text of the Act. Exception 
may be taken to many of his statements—to much of his special pleading. 
For instance. on page 43 we find “ No contributor again is allowed to 
receive money twice over for the same misfortune. Tf, consequently, he 
recovers damages under the Workmen's Compensation Act, or the Em- 
plovers’ Liability Act, he is only allowed such an amount of sickness 
benefit . . . as will, plus the weekly amount otherwise recovered, make 
up the benefit payable in the ordinary way. If, e.g., an ordinary employed 
contributor recovers 8s. a week under the Workmen's Compensation Act, 
he would be entitled to 2s. per week sickness benefit under the Insurance 
Act. thus making up that 10s. per week which, as we have seen, is the rate 
of the ordinary benefit. He would not, of course, be entitled to anything 
out of the 5s. per week disablement benetit under the Act." There is 
much more of this ©“ rare and refreshing fruit ` in Mr. Samuel's so-called 
guide, but the exigencies of space will not allow us to quote it. We join 
issue with him on the statement that © no contributor is allowed to receive 
money twice over for the same misfortune.” Workmen who are injured 
while following their occupation are allowed, and have been allowed for 
years, to recover compensation for their injuries. It is a settled principle 
of our legal system that they are entitled to this compensation, and if they 
make additional. provision against accidents and sickness arising out of 
accidents, why should they be deprived of the full result of their provision 
and foresight ? It is morally unjust to deprive them of it. This is not 
the worst feature of the Act, but it serves as an illustration of its defects. 

The last work to which we shall refer is the ©“ National Insurance Act ; 
a full explanatory Digest.” by an “ Old Parliamentary Напа " (published 
by Messrs. Wm. Macdonald & Co., 166, Fleet-street, E.C.). [tis evidently 
written by one in complete sympathy with the author of the Act. It is, 
however, couched in clear and simple language, and although it is not full 
enough for most purposes it will be useful to those who desire to get an 
idea of the ambit of the Act. The published price is 6d. 
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PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


T he following abstracts тот some of the specifications recently published have been specially 
compiled by Messrs. Mewsurn, Егиз & Pryor, Chartered Patent Agents, 70 and 72, 
Chancery-lane, London, W.C. " 


1910 SrEciFICATICNS. 


25,607 Remm. Time mechanism for operating electric switches, gas valves and the like. 

р (4.5 11.) 

27.993 ALLGEMEINE ELEKTRICITATS GBs. 
machines. 


Polyphase commutator dynamo-elsctric 


1911 SrEciFIcATIONS. - 


2,719 Gros. Regulating electric tensicns. (4.2 10.) 

Tho reeulation is еНес{е4 by the arrangement of a circuit in shunt with the excita- 
tion winding of the generator or its exciter, the fow of current through which, tending 
to weaken the excitation winding current, increases more rapidly than the current fed 
to the excitation windine when the generator voltage increases. 

2,914 WiiscN. Acombination electric radiator or heater and humidifier. 

5.142 EvERsHED & VioNcLES (Ltp.) & EvERSHED. Method and apparatus for the 
measurement of the specific resistance of electrical conductors. 

5,812 Hittman. Channels or conduit sections for underground cables and method of 
manufacturing same. 

6.066 RICHARDSON & Crow_ey. Lighting of electric incandescent lamps. 

6,213 Сісве ErLEcTRIC Co.. SCHMAHL & ATKINSON. Method of securing glass balls or 
perforated sien boards or the like. 

6.545 FurLEgR. Futter & Furrer. Electric accumulators. 

8 063 WeicHT ё Burnsicg. Dielectrics for contact-breakers. 

9.112 Миротву & VANDERVELL. Dynamo-electric machinery. 

9.475 SuEgaRS. Brake electromagnet for tramway and like vehicles, 

9,649 E ае for producing electric ignition in intzrnal-combustion engines. 
(27 3 11) | 

10.264 Porscke & AcHENBACH. Electrodes for s:condary galvanic colls. (12. 7-10.) 

12.580 B. T.-H. Со. (С.Е. Co) Electric signal systems for railways and the like. 

12,85) Barton & Sons & HARPER. Fittings for electrical conduits. 

13.571 В.Т.-Н. Cc. & WgbMoRE. Electromagnets. 

14,587 Kent. АСЕ & 5цисА Зумр. Mercury and other vapour electric lamps. 

For efficiently starting and preventing impediment in working the lamps kave 
receptacles containing mercury or other vaporisable matter electrically heated and 
communicating with the illuminating part of the lamp. and communicating with each 
otir by mans of a nozzle so as to cause the rapid formation of an electric atc in the 
lamn proper. 

15.052 Ransrcrp. Electric signalling apparatus for handling and controlling ships. 

16.095 Mccre. GANMBRELL & GAMBRELL. Elctro-dynamometers, wattmsters, watt- 

hour meters and th? like. 

The conducto. or conductors forming the series or " currant " circuit in the above 
meters 15 Or are arranged so as to he in the surface of a ring. thereby producing a 
clased maenetic circuit Paving practically no stray or external teld. 

16.361 Barsour. Control of alternating-current el:ctric motors. 

16,475 Brooks & А15том. Contact-breaskers for use in electric ignition systems of 
internal combustion engines. 

18.586 Gwoznz. Telephones. (Addition to 17.363 11.) 

19,002 Ges. Fur MascHINZN- имо METALL-INDUSTRIE. 

22,175 SIEMENS SCHUCKERTWERKE CES. Safety device for electric cables. (25,11, 
addition to 17.046 11.) | 

22315 Monnot. Electric heating apparatus. (14,10 10.) 

23.255 MaziN^. Manufacture of electrical accumulators. 

25,158 Berin. Automatic resistance regulators tor tzl-graph lincs and the like. (Divided 
application оп 9.556 11. 194.) 

25.358 5онкАОЕ. Alternating-current commutator єЇссїгїс motors. (21 11.10) 

Single and polyphase induction motors have speed regulated by brush displacing. 
Th^ invention 1s characteriscd by that each phase of a polyphase secondary winding is 
short-circuited by means of brushes through a variable portion of a closed continuous- 
current winding with commutator. 

25.49) Тномгзон. (Akt.-Ges. Mix & Genest Telephon- & Telegraphenwerke.) Method 
for securing th? diaphragms in microphones, telephoaes, gramophonss and like 
sound-reproducin" apparatus. 

25,683 a Method and apparatus for localising faults in cables and circuits. 
(18 11.10.) 

By means of the “ fall in pressure "" method, in which a pressure meter is. by the fall 
of pressure in the cable and by an instrument for regulating current, caused to indicate 
à number which 1s equal to the total length of the cable, and is then, by changing its 
connections, connected with that part of the line ending where the fault is, whereupon 
its defection indicates the distanca of the fault from the meter. 

26.516 TELEFON & TELEGRAPHENBAU-GESELLSCHAFT Ges. 
(В о |1.) 

26.709 SEgiBT. Electric condensers. (9°12 10.) 

A rotary plate condenser comprising two or more sets of stationary and movable 
parallel plates. characterised by the fact that the plates, the distanc? pieces which 
control the spacine of the plates. and the carriers of the plates and the distance pieces 
are either all three 07 at least two of them worked by machinery out of the metallic 
unitary body. 

26.717 Siemens Becs. & Co. Telephone receivers. 

Ar c-iver having the condenser fitted within the casing to simplify connections. 

26.830 Siemens Bros. & Co. Circuit systems for operating between manual and auto- 
mafic telephone exchanges. 

Circuit arrancements for connecting the junction lines from a manual telephone 
exchange to an exchange or other station provided with automatic selectors by 
which an automatic sel«cting device is provided for the junction lines, which device 
automatically prepares or establishes а signal circuit. which indicates to the operators 
at the manual exchange a disengaged junction line, which can be used for the required 
Ccoa?n^ct:on. 

26.928 В: scu. 
envines, 


28,909 Perry & DAVIES. 


Electric arc lamps. (31.3°10.) 


Telephone instruments. 


Adjusting ring for electric ignition devices for internal combustion 


Protective devices for electric lamps. (Addition to 23,781/11. 


1912 S?zziz1cATIONS. 


83 Вл-1 гу & Bein. Electric switches and circuits. 
128 Parrus. El-ctric influenc? machin?s. 
315 Р-эмаАм Ѕмітн & Bass. Fusible cut-outs. 
1,250 Sipmens-Scu CKERTWERKE Ges. Single-phase alternating-current repulsion 
16 1 11.1 

Th? invention consists in а ranulsiona motor which may be transformed into а shunt 
exc ted direct-current machine by switch ne off tre motor from the mains, breaking the 
short-circuit at th? trusnes and switching in а load resistance. The machine then 
rans as anelectrcuily Шоке machine. 

2.028 Arti: я. Electric surface resistances. 

А resistance with a tig resisting or cooling surface consisting of a thin coating of 
elictric conducting substanc: deposited on an insulated support, the deposit being 
одали Ey heating or cor duction with an electric current to a white heat in such 
Manner thet tiny particles of the conductor ar? project^d on to the said support made 
of any good insulating material. 


COMPANIES’ MEETINGS AND REPORTS. 


sd 


ALDERLEY & WILMSLOW ELECTRIC SUPELY (L1D. )—The profit for 1911 
was £2,252, against £2,201 for 1910. After paying interest on debentures 
and Joans there remains £843, of which £650 is placed to reserve and £184 
is carried forward. The lamp connections have increased from an equi- 
valent of 21,377 to 22.866 8 с.р. 

BRITIH ALUMINIUM СО. (LID.)—At the meeting on Thursday las: 
the chairman (Mr. A. W. Tait) stated that the trading profit for the year 
(with interest and dividend on investments and deposits, and the revenue 
derived from the Kinlochleven and Foyer estates and transfer fees) was 
£152.901, against £126,472, an increase of £26.429, due chiefly to the 
trading profit for the year, which has risen from £116.380 in 1910 to 
£140,377. The output and sales wcre greater than in any previous year, 
and they had every reason to believe that the increase would steadily 
continue. During last year the price of the metal was low, and in the 
latter part of the year a falling tendency was shown, owing to the policy 
adopted by foreign producers. However, prices had materially im. 
proved, and there was a reasonable prosgket of further improvement 
before the close of the year. Althcugh there was no fixed relation betwee 1 
the demand for aluminium and copper, the recent steady increase in the 
price of the latter was bound to have some effect on the demand for and 
the price of aluminium. И the demand continued to increase in the 
satisfactory manner it had done in the past three years, there was every 
reason to believe that the position would shortly be greatly im proved, and 
that would, no doubt, have its effect on the price which the producers 
could obtain for their produet. The rolling mills of the company had 
been well supplied with orders during the whole of the year, and it had 
been necessary to increase the plant to cope with the business. The 
whole of the reduction works had been fully employed. Further plant 
had been installed at Kinlochleven to increase efticiency of working, 
being chiefly in connection with the carbon works, where they manufac- 
tured their own carbon electrodes for the electrolytic furnaces. Tho 
extensions to the plant at the alumina works at Larne have been com- 
pleted. and they were now able to supply all the alumina required to keep 
the whole of the reduction works at Kinlochleven, Foyers and Stangford 
in full operation. The company had carried out the programme for the 
provision of further large stocks of bauxite of good quality. They had 
authorised their subsidiary company, the Union des Bauxites, to com- 
plete the purchase, as the bauxite which was offercd was of exceptionally 
good quality and ensured to the British Aluminium Co. a continuous 
supply of raw material for many years to come. While the directora 
regretted thev were not yet able to make payment of the preference divi- 
dend, they hoped the day was not far off when that could be done. 


BUDE ELECTRIC SUPPLY CO. (LTD.)— The directors’ report for 1311 
states that the total receipts were £1,821 and the working expenses 
£616, leaving a gross protit of £1,205. After deducting interest on 
debentures and loans the net ргоћь was £1,055, which, with balance 
brought forward (£78). makes £1,143. The directors recommend pay- 
ment of 7 per cent. dividend and commission to secretary (£632), the 
placing of £400 to depreciation account and to carry forward £111. 

CALLENDER’S CABLE & CONSTRUCTION CO. (LTD.;—The accounts for 
1911 show a balance to credit of profit and loss account of £76,835, or 
£20.097 in excess of that for 1910. With amount brought forward 
(£40,073) the total is £116,908. Payment of interest on debenture stock, 
dividend on preference shares and appropriation for depreciation of 
buildings, plant. &e., absorb £32.127 ; and the directors recommend а 
further dividend at rate of 5 per cent., together with a bonus of 5 per cent., 
making 15 per cent. for the year, leaving £58,531 to be carried forward, 
against £40,073. 

CORK ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)—The receipts for 
1911 were £57.179. 11s. 9d. and the expenses £33.326. 18s. 10d.. with 
balance from 1910 (£1.319. Oa. 7d.) and deducting debenture interest 
(£4.600) the balance is £20,571. 133. 6d. Of this amount 56,163. 105. was 
paid for the half-yearly dividends on the 5 per cent. cumulative preference 
shares, £6,500 added to reserve for depreciation, £1,752. 19s. 4d. written 
ой; and the directors recommend that the balance be disposed of as fol- 
lows :—£4.600 in paying 4 per cent. dividend on the ordinary shares, 
carrying forward £1,555. 4s. 24. The lighting and power business shows 
satisfactory progress. Agreements for 208 connections were concluded 
during the past vear for an equivalent of 20,246 8 c. р. lamps, compared 
with 168 connections and 11.786 8 c.p. lamps for 1910. The additional 
lighting and power connections represent a total gain of 462 kw. against 
300 kw. in 1910. The total lighting and power receipts are £1,086 m 
excess of previous year and the traflic receipts also show an increase of 
£594. The gross profit is £013 in excess of 1910. The capital expendi- 
ture during the year has been mainly expended on additional plant in the 
power station, house services and cables. 

COUNTY OF DURHAM ELECTRICAL POWER DISTRIBUTION CO. (LTD.)— 
Dr. J. Т. Merz presided at the mecting last week and stated that their con- 
nections (now 43,525 H.P.) were increasing much more rapidly than the 
capital expenditure. Last years profit was £32,031. an increase о 
£3.325. The lighting figures had increased by 103.792 units, and the 
total now stood at 1,149,000 units. The increase was not quite so much 
ая the year before. At the same time, the area of the company did not 
include such a large lighting area as did the area of the Newcastle com- 
pany. А large amount of the lighting in the Durham area was swallowed 
up in the figures of the power consumers. The large works got their 
current at over-head price, and, therefore, the lighting units did not 
appear in the figures. They spent £12,597 during the year, of which 
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£6,203 was spent in mains, £5,744 in sub-stations and £646 in motors and 
They got the money out of.depreciation and from the 
The improvements in the profit 


cnabled them to declare the full preference dividend of 5 per cent., against 
The increase in the volume of busi- 


ness in the current ycar was promising up to March 1, when the strike 
That increase had been 
practically swallowed up by the loss in business during the last month, for 
a large number of their customers were collieries, and a large amount of 
their supply had been taken ой. At the same time, they were, he thought, 
satisfied with the connection with them, because they consumed still a 
considerable quantity of power in order to keep the collieries in order. An 
important item was the connection which had been made between some 
One of those 


works was а foundry and the other metallurgical works, and the latter 


other sundries. 
amounts written off and other sources. 


a dividend of 3} per cent. last year. 


began. The increase was then 134 per cent. 


new manufacturing consumers and the Dunston station. 


concern was likely to require a large amount of current. 


GREAT ‘NORTHERN TELEGRAPH CO. (LTD.)—This company notify 
that the traflic receipts for 1911 have, as foreseen, decreased consider- 
ably owing to the loss of the company's Norwegiun concessions, the 
sale of the Corean cable and the tariff reductions made during the 
The decrease has, however, been partly counterbalanced by the 
increase of the Government and Press correspondence caused by the 
extraordinary events which the year 1911 has witnessed, especially 
On the other hand, the increase of staff re- 
quired to cope with the increased work, together with all the measures 
which became nece:sary in order to secure the maintenance of the 
telegraphic communications in China and the safety of the company’s 
Danish and native staff, have necessitated considerable extra expendi- 


year. 
the revolution in China. 
ture. The net receipts for the year have decreased by about £24,000, 


compared with 1910, but as this amount is not larger than was ex- 
pected and a greater balance than usual was carried forward to 1911, 


the directors propose the distribution of a total dividend and bonus 
of 18 per cent., including the 5 per cent. already paid, and to transfer 
to reserve and pension funds the usual amounts of £55,555. 11s. 1d. 
and £11,111. 2s. 3d. respectively. The general meeting will be held 


at Copenhagen on the 29th inst. 


GUILDFORD ELECTRICITY SUPPLY CO. (LTD.)—The report for 1911 
states that the amount available for dividend. after placing £1,000 to de- 


preciation and £400 to reserve, is £988, and a dividend of 5 per cent. is 


recommended, leaving £286 to be carried forward. 


At the meeting last week the chairman (Mr. Н. Р. Smallpiece) said the 
year's receipts amounted to £8,679, 65. Id.. against £7.885. 4s. 6d. т 1910. 
There was a balance of £3,303. 43. Rd.. after crediting the depreciation 


fund with £1,009. In 1994 the total number of consumers was 410, but 
now they had 874. 
larger proportion than the gross receipts. 


gross receipts. 


regard to complaints as to vibration caused by an oil engine. 


sequently, the engine was hardly used at all during the last year, and the 
He was glad to say that this 


gencrating was done by the steam plant. 
difficulty had now been overcome, and the engine for some weeks past had 


been in constant use. 


JARROW & DISTRICT ELECTRIC TRACTION CO. (LTD.)—The accounts 
for 1911 show au available sum, after providing for debenture interest 
and placing £700 to permanent way renewals account, of £2,657, from 
which the directors have declared a dividend of 2 per cent., and added 
£275 to depreciation and reserve account, carrying forward £633. 


NEW TRANSPORT CO. (LTD.)—The third annual meeting was held on 
Friday last, Mr. А. W. Gattie presiding. Mr. Чаше stated that the com- 
pany had made considerable progress since the last meeting. They had 
now their own works premises at Battersea. This was necessary, in view 
of the difficulty they had had in finding manufacturing firms to undertake 
their work in view of the possible hostility of the railway companies. He 
regarded this as an entirely mistaken view for the railway companies to 
take. They had obtained their German patent. Final adjustments 
were being made in regard to their experiments at Battersea, and the 
electrical controlling apparatus was being fitted. He hoped to be able to 
make an announcement on April 17 at a meeting of the Royal Automobile 
Club, and to show lantera slides, and, as soon as it was dosirable, 
they would give ри бе demonstrations. The coal strike was, he 
considered, calling attention in the most vivid way to the fact that 
transport charges is the fundamental cause of the rise in prices. 
With regard to their American patent they had been allowed 37 out 
of 43 claims. There had been delay in regard to this patent, as every- 
thing was examined in America very carefully and their patents were on 
entirely new ground. The German and American patents were those he 
himself set most store Бу. They had already obtained 10 patents and 
they had 15 patents pending. These were patents for improvements and 
considerably strengthened the company's position. 

At an extraordinary meeting which followed a proposal to divide the £1 
preference shares into 20 preference shares at 19. cach was agreed to. 


NEWCASTLE & D.STRIC? ELECIRIC LIGHTING CO. (LTD.)—Mr. 
Arthur Scholefield presided at the meeting last week and stated that the 
gross profit had increased. Some time ago they entered into contracts 
for coal for the year, and seeing what had occurred since, and prices ruling 
so high, he thought it was a matter for congratulation. They had made 


Unfortunately, th? expenditure had increased in 
| The excess of expenditure over 
the previous year was £935, which more than wiped off any increase in 
The chief items accounting for the increased expenditure 
were an increase of £358 in cost of coal and other fuel, and increase of £228 
in repairs and maintenance, and an increase of £203 in salaries and wages. 


The increase in cost of fucl was mainly caused by a little difficulty with 
Con- 
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an arrangement with Newcastle Corporation for 10 years to supply all 
electrical energy required for the Newburn tramways, which would be 
working in six months’ time. They had lived down the period of de- 
creased demand owing to the adoption of metal filament lamps, and they 
were now actually getting the benefit of the cheapening of electric lighting. 
The low price of electricity had induced more and more people to use it, 
and as time went on they got more benefit. The demand had actually 
increased both for power and lighting, and that showed what great pro- 
vision the manufacturers on the Tyne made for the coal strike. It wasa 
matter of congratulation to the trading community that they should have 
anticipated th» trouble in the coal world. They laid in stocks of coal 
and provided material for manufacturers to carry on their trade. 


POTTERIES ELECTRIC TRACTION CO. (LTD.)—Mr. G. Е. M. Cornwallis- 
West, who presided at last week's meeting. stated that 1911 was a record 
year. Their traffic receipts amounted to £101,000. They had carried nearly 
2,000,000 passengers more on approximately the same car mileage, and 
when the small increased expenditure in working expenses was taken into 
consideration, he thought they would agree that the result was eminently 
satisfactory. Like all other industrial companies, they had suffered 
from the coal strike. but up to the commencement of the strike their 
receipts showed an increase of £790 over those of 1911. That increase 
had been more than wiped out and they were now down abont £757. 
Their parcels traffic had been of a satisfactory nature, and the profits 
showed a slight increase (£197). Some years ago a poliey was insti- 
tuted by the Board to ensure that the permanent way was kept up to 
а high standard of repair, and for that reason a renewal fund was 
started. Last усаг they spent not less than £10,423 under that heading, 
compared with £4,025. and they had put £12,000 to that fund in 1911. 


PUEBLA TRAMWAY, LIGHT & POWER CO. (LTD.)— Sir С. G. Hyde stated 
at last weck's meeting the directors had decided, although the company 
was a Canadian one and the annual meeting was held there, to hold a 
meeting in London for giving information, &c. Their tramways were not 
at present their most important asset. Their main business was the gene- 
ration and sale of electricity for lighting and power in the city of Puebla 
and surrounding districts. Their company had the contract for the 
public lighting, and its successful method of illumination was constantly 
causing additional municipal demands for the extension of its services to 
other parts of the city. Their supply of electrical energy up to the present 
had come from the Portezuelo waterfalls, some 14 miles distant from the 
city, where there was plant capable of generating 6,500 H.P. Recently, 
by the purchase of a local competing company (the San Agustin Со.). 
another waterfall on the Rio Los Molinos, some 18 miles away, and cap- 
able of generating 1.000 H.r. had been added, while, with the reservoir at 
Portezuclo, the company had a peak load capacity of over 11.000 n.r. 
Practically the whole of that energy һай been sold, and the maximum 
development of the company had been almost attained unless they ob. 
tained further power from new sources. Under the company’s concession 
with the city of Puebla it has, by August, 1913, to provide a minimum 
continuous supply of 16.500 н.р. available for sale within the city limits. 
It was, of course, out of the question in such a district as Puebla to con. 
sider the production of electricity by steam or oil when chenp water power 
could be obtained. Some years ago the company purchased concessions 
granted by the Federal Government for the utilisation of the waters of the 
Rio Blanco at Tuxpango in Orizaba, and of the Rio Atoyac in Cordoba. 
They were advised that those falls, when fully developed, would give a 
continuous power of 45,000 н.Р. at the turbines, and would have a peak 
load capacity of some 70,000 H.P. At the present time they did not 
require anything like that quantity of power. but at the same time, with 
the rapid growth of industries in Mexico, and especially in the Puebla 
district, it was not unreasonable to expect that in a few years’ time the 
whole of that power could be commercially employed. For the present 
it was sufficient to add some 17,000 н.р. to their supply. basing the scheme 
of construction upon lines which would enable the subsequent harnessing 
of further horse- power by means of the addition of more units to а pro- 
gressive scheme. The cost of the construction work, with transmission 
lines, entailed an expenditure of £300,000. They had also to provide 
about £150,000 for the purchase of the rival business of the Зап Agustin 


Co. and to provide for the repayment of certain moneys borrowed for 


completing their underground work. То provide funds for those pay- 
ments it was necessary to make immediate financial arrangements. and 
under the powers contained in the trust deed of the first mortgage bends, 
they procured the consent in writing of the holders of two-thirds of the 
bonds outstanding to the creation of $6,000,000 50-year prior lien 5 per 
cent. gold bonds. Of those bonds they sold $3,000,000 gold in December 
and they had paid for the San Agustin Co. and had funds in hand sufti- 
cient to complete the development of the Tuxpango Falls as far as they 
contemplated that work at present. Their managing director and en- 
gineer (Mr. Worswick) was engaged on the work of construction at Tux- 
pango. The tunnel is being driven from both ends: the necessary 
machinery was under order; the towers to carry the transmission lines 
were being erected, and the work ought to be completed in about two years’ 
time. Meanwhile it was necessary to make sure that they should comply 
with their concession by bringing the requisite horse-power to make up 
16,500 H.P. within the city limits by August next. For that purpose, to 
ensure their having the necessary power available, they had entered into 
а temporary arrangement with an industrial company owning falls at 
Orizaba and having power in excess of its needs. ‘They should, therefore, 
be in the secure position of being able to meet the next dry season with an 
increase of power sufficient to deal with an increasing demand. In the 
neighbourhood of Puebla there were several small waterfalls which were 
being utilised. and in most instances expensively utilised, by individual 
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factories for the supply of power. They hoped in the course of a few 
years to demonstrate to the owners of those factories that power supplied 
by their company was both cheaper and infinitely more constant than 
could be developed from small plants with intermittent power. Of the 
17,000 H.P. which they were developing at Tux pango, a considerable quan- 
tity would not at first be required at Puebla. They were, therefore, 
arranging to carry transmission lines not only from ''ux pango to Puebla 
a distance of 78 miles—but in the opposite direction from Tux pango, to 
the port of Vera Cruz—a distance of some 68 miles, At Vera Cruz there 
was an English company (the Vera Cruz Electrie Light, Power & Traction, 
Ltd.), with which they were intimately connected, and of which Mr. 
Worswick was also managing director. That company was carrying on 
at present a successful business, generating electricity by means of a 
Diesel oil-engine plant. with a temporary and auxiliary steam plant. The 
demands on the company were rapidly exceeding its available supply, 
and it must add to its reserve. They had made arrangements to supply 
energy in bulk to the Vera Cruz Co. Their tramways (44 miles in length) 
were being worked by mule traction. И might be doubted whether elec- 
trifving the rural lines at. present would pay. The city tramways were, 
however, upon a different footing, and it was, therefore. probable that in 
the near future, as a result of negotiations with the Municipality, terms 
might be arranged for converting the system to electric traction. 


STEWARTS & LLOYDS (LTD.)—At the recent meeting the chairman 
(Mr. J. G. Stewart) stated that the profits for the past year showed а 
material increase. Had it not been for the, unfortunate effect which 
the miners’ strike might have upon their earnings the increased profit 
would have developed into an increased dividend. Remembering the 
result to the company of the Scotch miners’ strike of 1894, and after 
careful consideration, thev concluded that that was not the time for 
an increase in dividend, and the increased protit was added to reserve. 
After а great deal of negotiation an agreement had been arrived at 
under which practically all the Scottish tubemakers, with the excep- 
tion of their company, would be amalgamated into one company. 
They regarded that arrangement with sympathy, and proposed to have 
a holding of £25,000 of ordinary shares in the new company, and were 
to be entitled to nominate a director on the board, During the year 
they registered an Australian subsidiary company. On account of the 
shares iu the Scottish Tube Co. to be taken by them, and also on 
account of large expenditure ou new plant and extensions which were 
in contemplation, the board had decided tə issue 212,500 deferred 
shares at 20s. pər share. 


TYNEMOUTH & DISTRICT ELECTRIC TRACTION CO. (LTD.) -The total 
revenue for 1911 was £14,059, compared with £13,723 for 1910. After 
deducting expenses (including repairs and maintenance, and interest 
on debentures, anl placing £600 to renewals) the surplus is £5,245, 
which, with £187 brought forward, makes £5,432. The directors 
recommend that £1,000 be placed to reserve and £520 to sinking fund 
for debenture redemption, that a dividend on the cumulative pre. 
ference shares at rate of 5 per cent. per annum (£1,525) and a dividend 
on the ordinary shares at rate of 4 рог cent. per annum (£1,855) be 
paid, leaving £551 to be carried forward. The expenditnre on capital 
account during the year amounted to £78, making the entire capital 
outlay upon the undertaking £97,933. 


UNITED ALKALI CO. (LTD.)—At the recent meeting the chairman 
(Mr. J. Brock) said that they had still a good deal of competition to meet 
and had recently felt it necessary to further lower prices for one or two 
of their leading articles. They had now had over four years’ experience 
of the Workmen's Compensation Act, and so far it had cost them about 
£21,000, or an average of about £5,000 per annum. ‘Phe new Insurance 
Act, supposing there was no alteration made in its terms, would cost them 
about £8,000 per annum. The cost of fuel also has been permanently 
increased, as the result of recent legislation. If the moderate figure of 
6d. per ton be taken, the extra cost to the company would be about 
£25.000 а усаг. and as these increased burdens would have to be borne 
by all manufacturers, they affected the cost of every article used in their 
own manufacture. The gross profit for the vear was £532.50]. or 48.307 
less than in 1910. The net profit was £305,960, or £6,096 less; but with 
the balance brought forward of £58,669. the total credit balance was 
£365,639. They had transferred £25,000 to reserve and £50,000 to de precia- 
tion. If times were normal, he should be able to tell them that 1912 
would be Базу and а fairly good vear. The present unrest was certain 
to be felt in various ways, and certainly did not work in the direction of 
chea pening production ; neither did the present trend of legislation give 
m ich hope of a speedy return to more moderate taxation. A dividend 
would be declared of 7s. per share on the preference shares for the half- 
vear, making 7 рег cent. per annum, and 4s, per share on the ordinary 
shares, 


VICKERS LTD.—At the meeting on Friday the chairman (Мг. А. 
Vickers) stated that he was especially satistied at the disappearance 
from the balance sheet of the item “росамі and patents.” It was 
impossible to estimate at the moment what effect the coal strike might 
have on the company. They exercised foresight in the way of stocking 
their various worka as far as they could with raw material and coal, but 
not only was the storage room not unlimited, but owing to difficulties 
in which other firms found themselves, and the curtailment of railway 
and other transport facilities, they could not get deliveries of material 
from outside firms. Thus, in spite of their foresight they were be- 
ginning to feel the shortage of coal themselves, and their deliveries 
were also seriously affected. Apart from those special circumstances 
the prospects of the Vickera Uo. were never better, 
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DENT & CO. & JOBNSON (LTD.) (121,060.)—Reg. March 25, capital 
£5,020 in £1 shares, to take over the nautical instrument making 
branch of the business of E. Dent & Co. and to carry on the business 
of nautical and electrical instrument, watch and chronometer makers, 
&c. Private company. First directors are С. H. Johnson and D. 
Buckney (both permanent). Reg. ottice}: 4, Hanway-place, Tottenham 
Court-road, W, 


PERAK HYDRO-ELECTRIC POWER SYND. (LTD) (121,146.) — Reg. 
March 28, capital £10,000 in £1 shares, to carry on in the Federated 
Malay States and the Straits Settlements the business of an electric 
light and power company, and to adopt an agreement with F. D. 
Osborne. First directors are F. D. Osborne, C. V. Thomas and W. А, 
Luning. Reg. office : 65, London Wall, Е.С. 


SCOTTISH TUBE CO. (LTD.)—Reg. at Edinburgh to amalgamate the 
businesses of Scottish tubemakers, capital £750,000 in 452,070 ordinary 
shares and 300,000 5 per cent. cumulative preference shares of £1 each. 
The undertakings to be taken over include the Caledonian Tube and 
Coats Tube Companies, James Eadie & Sons, Hendry Bros., John 
Marshall & Sons, David Richmond & Co., the 'l'radeston Tubo and the 
Wilsons & Union Tube Companies. Messrs. Stewarts & Lloyds 
remain outside the combination, but they regard the arrangement for 
combination with sympathy, and will subscribe for £25,00J of ordinary 
тыа in the new company, being entitled to nominate a director on 
the board. 


CITY NOTES. 
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MEMORANDA (April 3.—Bank rate 51 per cent. (sinc: Feb. 8, 1912). 
Price of silver, 26114. per oz. Consola 78—78: for money ; 783—179 for 
account, Consols Pay Day, May 3; Stock and Shares Continuation 
Days, April 10 and 24; Ticket Days, April 11 and 25; Pay Days, 
April 12 and 26; Mining Shares Carry Over Days, April 9 and 23. 

Priors or МЕТА! (London).—Copper, 72: ; three months, 711, 
Lead, English, 1653—16; ; Foreign, 16! —16$. Spelter, 254-26; Tin, 
English, 200—201; Foreign, cash, 1963; three months, 192}. Iren, 
Cleveland, cash, 51/101 ; three months, 52/8, 


BABCOCK & WILCOX (LTD.)—The directors recommend а dividend 
equal to 28 per cent. They also announce that the long-anticipated 
capitalisation of reserve will shortly be carried through. The intention 
is that an amount equal to the existing ordinary capital be taken from 
reserve funds and added to capital. 


СІТҮ OF CARLISLE ELECTRIC TRAMWAYS CO. (LTD.) —The report for 
1911 states that, after providing for debenture interest, there is a 
credit balance of £64, which it is proposed to carry forward. 


COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.)—The recent 
issue of 19,000 ordinary shares at par was over-subscribed, and letters of 
allotment and regret have been posted. 


DIESEL ENGINE CO. (LTD)—In a circular to the shareholders it is 
stated that the negotiations for amalgamating the business of the com- 
pany with that of ММ. Carels Frères, of Ghent. have resulted in an 
arrangement which the directors regard as eminently satisfactory. Ht is 
necessary that the company should be in a position to meet the increasing 
demand for oil engines. The scheme is to form a company (with a 
capital of £750,000) entitled the Consolidated Diesel Engine Manufacturers, 
Limited, to control and extend the manufacture and sale of Diesel engines. 
The new company will acquire half the share cap'tal of Carels Frères and 
one additional share, thus vesting the management and control of that 
company in the new company. The arrangement with the Belgian share- 
holdera includes the supervision of the new company's works and the 
training of its staff under ex perts from the Belgian factory. 


DIRECT UNITED STATES CABLE CO, (LTD.)— The board have resolved 
to рау a final dividend of 2%. рог share, together with a bonus of Is. por 
share (less tax). such dividend and bonus to be paayble оп and after the 
30th inst., making, with the two interim dividends already pd, a total 
distribution of 5 рег cent. for the nine months ended March 31, 1912. 
The accounts will, in future, b» mid? up to March 31 in each year. The 
transfer books will be closed from April 15 to 29 inclusive. 


REUTER'8 TELEGRAM CO. (LTD) —At an extraordinary general meet- 
ing on Tuesday it was resolved to increase the capital from £100,000 to 
£500,000 by the creation of 12,500 new shares of £2 each and 37,500 of £10 
cach. 


SIR W. G. ARMSTRONG, WHITWORTH & CO. (LTD. —Tho directors 
have declared a dividend at the rate of 124 per cent. per annum (бах 
free) on the ordinary shares and at rate of 4 per cent. per annum (less 


tax) on the preference shares for the year ended 1911, carrying forward 
£201,572. 


SOUTHPORT TRAMWAYS CO. (LTD.)—The accounts for 1911 show а 
surplus of £549, out of which £500 has been transferred to reserve, 
leaving £49 to Ъз carried forward. | 

SUBMARINE CABLES TRUST.— Notice is given that on Monday, the 
15th inst., the coupon due on that date will be paid by Messrs. Glyn, 


| Mills & Co, 
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Ilford District Council .... T 100. 5% | North Metro. Elec. Power Sup. 5 Morts...| 99 —102 14 19 6 dogs "© Уу 
Ilkeston District Council .. .. T TE 1 695 | Northampton Elec. Lt. & P. Ord......... 19—15. 1413 8' Feb, Aug | «+ | oe 
Ipswich Corporation ...... T 22335 |+ 1,165 | | 5% | Do. 5% Pref. ....... MERO КОСУ 1Л—1% '4 6 0 Feb, Аш | | +. 
Isle of Thanet Со. ........ t 8042 |t 367 | e| 49$ | Do. 49) рев. ууру lll лл. 99 —101 |319 0 | June, Dec | :.| ee 
MOM Ru cune neos + 1,406 + 107 | “io, 6/0 ' Notting Hill E. L. Со. 67; Non.ComiPreA| 10—11 |514 0 | P 10} .. 
eighley Corporation . . . ... .. T e 5 4/3 | Oxford Electric Ord. .................. 5j—6& |6 0 O | March ....| | e 
Kidderminster & District .. t 1,051 |+ 8) St | 4% Do. 4% Deb. Stock ........... .....| 91 —94 | 451 | B .. ө 
Kilmarnock Corporation .. z T 5, 5/0 | St. Jamss' & Pall Mall Elec. Ord. ........ 8—9 1514 0! Feb, Aug | ** | e 
Kirkcaldy Corporation .... z T .. 51 3/6 | Dc. 7perCent. Рге{........,........ 61-1 |500 | Feb, Aug | ** | + 
Lanarkshire Trams Co. .... — 17,185 |+ 80 il s, | 38% | Do. 3} per Cent. Deb. Stock (red.) ....| 85—87 '4 1 6 Jan, Juy | **] + 
a ana о nep h US i is 5 2/9 | Smithfield Market Electric Sap Ord pat е | no | Feb. е .. 
LES ө о оу» ө ed ооо е $ 1 р + ир r vara t en i в є з 
Leeds Corporation .......- - 39t270. | 25,570 lee |. see | De See IM Siok ED S 9» 102-319 6| АР, ee 
Leicester Corporation...... Е .. .. 1 0/8* . South Metro. Elec. Lt & Power 7% Ist Pret 1—1, 6 4 0 Feb, Aug | ** | .. 
Leith Corporation ..... dus t 29,603 |+ 2,618 11 0:7; Do. брег Селі, 2nd Pref. ............ | -i |8 00 Feb, Aug р о. 
Lincoln Corporation ...... F 6653 1+ 253 || st 41% о. 44 Ist Deb. $їосК{(тед.).......... | 98 —98 413 6 April, Oct| -* | +e 
Liverpool Corporation у F 136,348 |+ 7,541 7% 1/3 | Urban Electric Supply Ord. ............ f + .. | April, Oct $^] в 
iverpool Overhead Rly. + 19,142 |+ 1,239 ' 1/3 | Do. SperCent. Cum. Рге{............. 2-4 814 0 | April, Oct | ©] e 
Llandudno&Cclwyn Bay Ry T 2,353 |+ 225 | St. 44%) tDo. 4} per Cent. Ist Mort. Deb. ......| 85 —87 | 5 4 9 April’ Oct з 
London County Council ... + 224215 |+ 107,040 | 711 151 | Waste Heat & Gas Elec. Gen, Stations ..| 11—16 16 8 О Мау Aug. | si = 
London Elec. Ку. Co....... x: 191,395 |+ 6,610 | 5 5/0 | Westminster Elec. Sup. Ord............. 81-9)? § 512 9 | Mar, Sept | 81 8} 
London United. ........... * 69,556 |+ 1,481 | Я 2/3 | Do. 4PperCent Cum. Ра. 5—5} |4 8 01 Jan, July | °й| .. 
оа " в. Electric Railways and Tramways | 
Manchester Corporation + 1,385 846,692 |+ 47,249 y : 5 | 
Мегзеу Railway .......... = 166 26,597 |4- 79 |... Bath Elec. Trams Pref. Ord. .......... .. te — ve | April .. ose e» 
Merthyr ......... indus 22) = 2.172 + 32 1| 06 А Do. 5 рег Cent. Cum. Pref. .......... тв} 117 6 | Jan, July m mm 
Metropolitan Dist. Railway.. 4- 164,342 |+ 7,550 St. 45 fDo. 4$ Ist Mort. Deb. VUE а 3 Wt 21 0’ April, Oct | ++ | + 
Metropolitan Elec. Trams.. + 96,114 |+ 7451 || St.; 42% | B'ham & Midland Trams 4$ Ist Deb. Stoc 3 — 15.9 | Jan, July e» 
iddleton ......... use + 3.256 |— ' | 10| 4% | Bristol Tramways & Carriage Ord. ...... 51 —6 6 13 4 Feb, Aug | ** | oe 
Nelson Corporation. j e M Н : | 10 49) D Vets dt D {з "+з, ново ian’ me 2 is : F b А ee ee 
E us us T 5 St. o о. per Cent. РеЬз................. — | eb, Aug | :: m 
Ne T з и : ой EA т Н St! > PRESE O EA та Тода donum * z d | m June, Dec it oe 
Northampton Corporation 57 } St. | ee of. Ога. Е еее лье» ровове == es “a ee 
dian pi е Le T ae Е 2280 Sti .. Do. б рег Cent. Cum. Pref. .......... 391—923 | 25 Feb, Aug 2 | 90 
Oldham Corporation d du + 1,826 " 58 c of Do. 7 per Cent. Non Cum. Pref. еее. 2 m i ve a | і 
Perth (N.B.) Corporation EN i - St. | 5% Do. 5$ рег Cent. Perpetual Debs. ...... {—963 5 5 5 April, Oct! «> | T 
Perth (W.A.) Elec. Trams + 289 24.515 + 3,626 | St ! 43% Do. 4} per Cent. 2nd Dəb. Stock ...... | 8) —84 5 11 0 | May, Nov ái Be 
Peterborough ....... rere + 3 1,325 |+ 168 St. | 3% Central London Ordinary Stock ........ 81 —83 | 313 0! Feb, Aug 8) Bot 
ortsmouth Corporation .. + 110,657 |+ 7,679 |] St. y Do. 4 per Cent. Pref. Зюзк.......... 85 —83 14 12 0 Feb, Aug | | 3 
Potteries ............. ks — 553 21,533 |- 383 | St. | 450 Do. 4} per Cent. Pref. РА e 103—111 ° 4 2 0 - | FM ЕН 
Preston Corporation ...... + 40,276 |+ 2,671 || St. | 239 | Do. (Deferred Stockx ................ | то m 2 6 3 | Feb. Ta 1014 4 
Rotherham Corporation.... — 102 5,487 |+ 2,15 | 100 2% Do. 4perCent. Debs..... АЛУ —103 : 3 18 3 Jan, July бє 
Rothesay ................ + 8 589 + 781, 5 2/6 | City of Birmingham Trams 5% Cum. Pret, 41—54 | 5 0 0! April, Oct | = | + 
Salford Corporation ..... 4 100! 4% | Оо. 4 рег C2nt. Ist Mort. Debs. ...... | 97 —102/4 1 6 April, Oct ' - "t 
Shanghai .............. 4- $2,014 a | St. | 13% | City & South London Rly. Con. Ord. e| 42 —43 1316 6 Feb, Aug 9: 42) 
esrness .......... rin р 497 |+ 6 | St № o. 5 рег Cent. Perp. Pref. (1891) .... 107 —109 | 4 12 6 | Feb, Aug | «+ | .. 
Sheffield Corporation iem 329 5,952 D. 309 | 5. 5% | Юо. (1899) наон Аааа 102 —101 | 417 0 Feb, Aug ee ee 
ingapore Trams..... MUR. $356 — : | St. ER, Do; (1990) ais ess edet ex bu ecd i l0! —103 | 4 18 O | Feb, Aug T 28 
South Metropolitan........ 53 8,250 |4- 334 | St. 590 Do.. (1993). ево езен 10! —103 | 418 0 Feb, Aug 101 oe 
South Staffs .............. 15 10.187 |+ 554 | St. | 4% | Do. 4 рег Cent. Perpetual Debs. ..... ‚| 101 —103 |3 18 0 | May, Nov [жа 
uthampton ............ 7 i " | 10j 6/0 | Dublin United Trams. 6 рг Cent. Pref. ..| 11—11 |5 6 6 Feb, Aug | *:* | ee 
Southend Corporation .. 162 34,098 |+ 5,464 1 10 7/0 |tGatesheai & District Trams Ord...... "x A 7 4 0| 25 yel аи 
Southport Tramways ...... 24 2.222 |+ 75 | | 105 +; Gt. Northern & City Rly. Pref. Ord. (4 0. 26—21 ix Feb, Aug 2 1$ 
Stalyb'dge,Hythe,&c., Jt. Bd. 45 38.461 |+ 2,487 1! ,73, | Hastings & District Elec. Trams, 6% С.Р. i-} .. | Mar, Sept | ej n 
ОосКрогї................ 87 60,989 |+ 4,157 |] St. | 43% | itDo. 4b Deb. Ѕіоск.................. 71 —76 | 620 pril, Oct T a 
Sunderland Corporation.... 337 67,822 + 8986 | 10; .. | трепа! Tramways Ord. .............. 1—2) vs Mar, Sept vs ate 
Sunderland District. ....... 105 9,201 |+ 144 [| 10 4:5, | Do. 6 perCent Рге................ 3—4 | s+ „| Mar, Sept | ++ м. 
wansea Trams .......... 13 [12,751 |+ 626 || St. i?6! Do. 4$ per Cent. Dabs. .............. 70 —72 1 6 6 9 ! Jan, July ` А 
Swindon Corporation ... Е г | £5 | 2/6 | L of Thanet E. T. & Lt. 5 per Cent. Pref...) | 21—2i |4 15 0. Mar, Spt | ej a 
Taunton ................ 3 471 |+ 41 | 5. 4% | Do. 4perCent. Deb. Stock ..........| 75 —82 15 3 6 | Jan, Jay we xa 
Tynemouth and District .. 3l 1666 |— 38 || 10| 6/6 | Lanarkshire Tramways Оке бары buds 91—10} ' 6 0 0! Feb, Aug | ..| .. 
Tyneside Tram Со,........ 44 5259 |+ 396 | St. 2р Lancs Utd. Trams 5% Prior Lien Deb. Stk.| 82 —84 | 6 0 9 | Jan, July! .. К 
Wallasey Corporation...... 207 57090 |+ 7,398 | St. ^ o | London Electric 4% Dab. Stock ........ A —99 1420 da 58 97 
alsall Corporation ...... 53 694] |+ 82 || St.| 4% | Do. 4% Pref. ue. кө ск «г | = 417 6 T 2| 8l? 
Warrington Corporation.... А А, К 10] у, | London United Trams, 5% Cum. Pref. .. }— = Jan, July| .. . 
est Ham СогоогаНоп vt St. | 4% | Оо. 4perCent. Ist Mort. Deb. Stock ..| 74 —77 | 5 6 0 Jan, July | 75Н 75 
Westo:-super-Mare Vis — 2 "97 га 88 Ш St.| <: | Mersey Con. Ord. Ѕіоск................ + —6 а | Feb, Aug "TE 
olverhampton Со. ..... + 4 5:441 |+ 52 1| 0/6 | Metropolitan Elec. Tramways Ord....... -! 415 00 en 1| 4] 
alverhampton Corpn... : + 53 Е Biz | 1 6 Ро. Deferred "Cum. Pref. ооо о erase ? — й 6 ee April * eo eel 
Worcester _.............. — 4 2,758 |+ 73 |1 00 | #Do. 5 per Cent. Cum. Pref. .......... 6 |6 0 0 Feb, Aug] .. | aj 
Wrexham ................ + 1 10% |+ 4 а | 56 44% | Оо "Ue cani e iot t oa 2 101 4:10 Oj Jan, July 22 "A 
Yorkshire W.R. Trams "eto — 145 15,310 == 144 i St. о +00. а рес сеп ра сюе lidáted. t^ 65—55 E ‚2 0 Е ee 99 as 
Yorkshire Woollen District.. + 4 11,945 '+ 464 St. | 18%) Metropolitan Railway Conso зн» 95? |:2 15 0] Feb, Aug | 66| 634 
- | * No allowance has been made tor ascrued interest or redemption 
(4) These comparisons are with the corresponding period last year. ° Partly electrical, 3, |l t Ех dividend, $ The London Stock Exchange Committee have dectined to quote those. 
t Minus 3 daya t Minus 2 days  Plus3 days. $4 Plus 2 days, ee Shc ued adi - 
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ELECTRICAL COMAN SHARE LIST.—Continued. 


Он Pri s | Busi 
a ^N С 9] | Огирвм Dave ro | & Brr NAME. Taes., rex шит) Drm Dinden | pen 
X Dm- NAME, Taos., | PER CENT. 6 Days ro | x Drvi- April. ‘Ү:вгрвр. Aran 7, 
va _ April $. | Yiatoeo. | APRIL 2. |“ ‚ово! ес wo. | M м, 
| N Nix es pes | НН Low] 1 | | High-Low 
Electric Railways and Trmwiy— Continued. | £ s. d. | est. | est Telephones. ! £s d. L! 

St. 21% Metropolitan wayana. Lands Stocks ' 67 —69 | 4 ГО Feb Aug, 67 673100 2$ 'tAmer. Telephn. & Telegh. Cap. St........ 149 —151,5 6 9 oe TNR 
St o Оо. 3} per Cent. Preference ‚ 85—87 |4 1 6 Feb Avg| 84 i 4% Do. Coll Trust $1,000 4 per Cent. Віз. 94 —96 4 4 0 Jan. July! jii. 
St 3o Do 31 per Cent" A” Preferences...) B —85 4 2 6 Feb, Aug! get PH. 40. Do, 4% Cons, Bonds 1936-1... 1118 —120,3 7 3)... (He, 
at 3155 Do. 3} per Cent. аи > E | 3 3 : in nic | 30 89 n 592 Anelo-Portue’ se Tel 59% Ist Mt. Db. Stk. ац? | : ы О р өе ө 

o Do. 3t Cent. Debenture Stock.... —9i | an, July , i hone её з ж Ыр» MA WES eresi 4£— (i | DARE 
3: 3102 ра 3iperCont" A" Deb. Stock... 88 —99 .3 18 é Jan July | 45 | ee E тре, КОРИ 513 31 Nov. ш. оч о» 
3t ° Metropolitan District Railway Ord. .... 46b 461 | EN Feb, Aug 2 і 39% . 0/6 Do. Sper Cent, Pref. .«secccccesccs 55—23 5 19 О Мау, Моу 3 
St 4%) Do. 4| First Pref | 8—91 |5 0 0 Feb Aug 9 89 о ‘onal e 99] —1024 518 0 | Feb, Aug 109 9 
St 1 c s KO PR аА | , i X 6% | Nations oat Stock . О | и ШЕ 

i'o "Uni. Elec. кїз, Co. of Lendon, Ltd.) 76—78 411 0 Feb Aug; s >: Ро 68. Do. 6 per Cent. Бара ез ы 9—0 649 Feb, Au "i ; 
St 307 | Do. З рет Cent. Consoltd. Rent-charze; 74 —79 4 0 O Jan, July - $ 744 5 2/6 | er Cent. non-Cum. 3rd Fref. © 54—55. 4 13 0. Feb, Aug T 3 
St. 45? — Do. 4 per Cent. Midland Rent-charge id —102 319 3 Jan, July | ns . 440 Ma Y A hone Co. 30 yr. Bnds... 1924—1031 4 7 3! ) 102, 
St 402 Do. Guar. Stock 4 per Cent. ........ 8 —90 410 О Маг, Sep, · B 89k 5 0/7. New Yor id e MN ý sree a Se ә НИ |415 3) Avril, Oct! Й . 
3L 6% ро брег Cent. Perp. Deb. Stock ..... 154 —146/4 2 9 Jan, July ,14* 144] | QU Do bpr Cint Cam. Prek уулу | l-1b.5 1-0 April, Oct, +. 
3t 4^2 Ро. 4perCent. Ditto ....... wm 6 —98 4 2 6 Jan, July ЕАУ 7 409^ Do. 4 per Cent. Red. Deb. Stock...... ‚ 874—394 4 10 6 | Jan, July | ө 

| 4'd, Potteries Electric QI и T 32—13 ' 4 к : En А! ub Ss 419, Telph. Co. of Egypt 44°; Db. Stk. (red.)! ш ч. T 4 О о 25 July | EA E 
s. 9б Bo Aem Cent Deb. Stok ors. aA 1419 & May, Nosi so s [ 830. United River Plate Or 01900-4 0 1$ pi ir. 

95 vk ели = i ’ ДАЕ о рег Cent. Cum. Pref. .......... => i , veo res 
р Е 
10) A n М T 59- 1 tMtDb., ee 8 4 0 п, 1 oe $9 | ° ө | ! 
io 5% ВШ ЕНЕ 91 ая о ák 3 Financial Investments. ; ! | 

мо, Do. 44% Воп3з.......... ен, 99 —101 | 4 19°0 "m . 109 5 3/0 ` Elec. & Gen. Investment 6% Cum. Рге{.. „34—44 7 8 0 Jan July ES 
S7 Do. 6% In. bds LN eeO 88 —90 |2 5 0 Juns, De 90 88}{ 10 2/0 tGlobe Telegraph & Trust . ELS de 104—1 | 51! 6 Sp,DeMrJu 10; t 
5 Фо Yorkshire (W.R.) Elec. Trams, ( o j—1 Е March ,. c, e | 10 3/0 ‚ Оо. 6 per Cent. Pref. .............. 12—13}, 411 6 5р,ОсМг}ш 13) 124 
$ *° "Ро. 6 per Cent. Cum. Pref. . ve  2}—3} PNE ge ZEE 10 o% Submarine Cables Trust (Cert.) ........| 189 —133 411 З {April Oct; © «e 
St: {ү © Do. 4 per Cent. Ist Реһз........... 8) —8+ '510 0 Jan, у °° as " ; 
ы Е! | Manufacturin &c. : | | Colonial and Foreign Electric 
aS ectric Manufacturing, | f 
St. 41e; Anchor Cable Со. 41% Deb. Stock ......| 97 —99 |4 12 0 S. у 9л. | | Railways, Tramways, &c 
1 1,2} Aron Electricity Meter Огд............. —] 814 9 $5 | e - | | E А 
10:71, Do. 6% Cum. Pref. ........... .....| О-В 714 0 April, Ос! 5 = f 5 2/9: Anelo-Argentine 5197 Cum. Ist Pref.....| 51—51 5 4 6 | April, Oct | 51. 5% 
] а | А x 7 6 о * 5 
Г 24 Babcock & Wilcox Orde кротов | "hu | |. С April, Oct 5 2/9 ps TOU APTA ARE Neu Кыке ation | e July %31 91 
і 2 TAT, соевое ось оо сооо == ! m mya ee +. А о. Of е OCK. vuela DRIN N — , 
5 o tBritish Insulated & Helsby Cables Ord.. 6}—7 7 3 0 July, Feb. EE t. 43% Do. 44°, Deb. Stock ыа Е 162 —104 | 470 ay 104 . 
S 30 | Оо. 6perCent. Ргеѓ................. 54—66 5 0 0 Jan, July - 6h .. St. 595. Do. 59 Deb. Stock ................ 103 —105 , 4 16 0 . 104} 
3 202807] 4 per Cent, Ist Mort, Deb. (red.).. E ы | £,9 9 Jan July. 7, [c 5%. Auckland Elec. Trams. 5% Deb. (red.).. ced HE AE oar July | ju él 
. So o 108 0991 eae — E: | ee и , а} — ау. 
my British Thoms'n- Houst'n 4}% ist MEDb. 92 —35 ; 416 3 Mar, Sept! s | Н 26 dosi Electric Trams. Invest Do 44—54 4190 May, Nov | off + 
. British Westinghouse 10 per Cent. Pref.. 1—1 | n Feb, Aug ! H # + 419, Do, 4$ per Cent. Db. Prov. Сегіз..... 100 —103 4 8 9 Jan, July | 101 
102 6% +00. брег Селі. Prior Lien Dbs. (red.) | 99 —102 5 19 6 i ‚1014! 10055 82/°. British Columbia El. Rly. РЕ Ord 139 —144 513 0: Mar, Sept 142 133} 
St 4% “Do. 4 рег Cent. Mort. Deb. Stock ....! 69-64 |6 9 O Jan, July | 63% 65 602 ро Pref. Ord A rm 125 —130 4 14 0. May, Nov 129} 1234 
St 5%, Brush Elec. Eng. Co. Prior Lien Deb Stk | 74—84 6 5 v ‚‚ | [Бү 5% | Do. 5°; Cam. Perp. Pref. Stock..... Ss 100—114) 4 8 6 Jan, July ИЗ 12% 
2E 44% Po iio Fern lst p о I 2 = ү 0 А | Мт. Sept So n4 44% Do 4} per Cent. Ist Mort. Рерз....... E кр | M 2 я | (P Sod s 
5 iP Calenders Cable Con. о 3-10 17 9 0 Jam July, 10: 00 d De Др pen bam oh 1 14 2 0] c лиш 
ED 2/6 Do. 5 per Cent. ee ied a i EE : "i о Jan, July 9 l! St "9 Buenos Ayres Lacroze Trams Ist Mt. Db.. 993—101} 4 19 6 | Mar, Sept 1004 .. 
ide Сак о лыш ушы ESSA воо нул кер ee | л есуш let 3 —97 ево Feb Au = 
ME. 7 „Do. 4b per Cent, Ist mort. Deb. red). 105 —109 4 4 0 Feb, Aug ** ++ s 2/6 | Calcutta Tramways (1 to 137,610) ...... > T t 418 0 Mar, Sent ба .. 
0/74 adburn's (Ship) Telegraph Ord. ...... [аа | March e. ^ ' ef 24 Ро. 5 per Cent. Cum. Pref. .......... = 419 О Jan, July : d 
| 08i. | б о ӨӨӨ i5 P p : Neca org o Est. 4 К сро, Edo. Ist Deb, Stock (гед.)...... wu | 4 96, Jan, July — | | 
nsolidated Signal бо. ........... б ч pril, =. >f t Of ape Electric Tram $һагез............ m T .. 
о [ор 75^ ре аёо Рауан DD 
ee "E . an, Ju re we о; е 2 оо, = Ое e 0n 
io 59? "Ро. 5 рег Сепи Ist Mort. Debs. (гей.).. 58-68 8 6 0. Дап, Juy | Ө! e gi i eae ED e у үс 93 —98 | 549 | May, Nov | TT 
L$ oM 02 eperCent RS RU DE | 59 . Начала Elec. Ry. Gon. Mt. 5% ONS dU ЫЫ ой ae 
t. дро? Do. 4} per Cent. Deb. Stock rere 97 —100 ' 411 3 an, Jul T zi о 
Am EN A SUPE ATA j да o n P 5% e Debe rre per Cent 1S1 ut а 6 0 6 June, Dec | ё. 
o te о. ( PAID). ccc eee eee een nnn — dc Feb, Aue ts A. ] | не: ‚5һ............. SAC de Ha КЕ ө 
ее с о Е 
м. 59; О. per ent. n. e оск...... Qe | ат, рї oe } ee о) р . 6 o es » : ВЫ: 56 —b66 10 6 0 an, uly Vx M- 
2 217, Electric Construction E DONNE cod dc $14 3 Jan. Wuly к cue us $5) {о HE EHE. C. LIH Ec с р 416 0 | jn July Pa in 
Se! eD Ara Gent Pep Ist Mort Debs mie 18 9 0 Jae оо ОИ. BO Sper Cem Cum free VE | aig Drum е 
gi? 5/0 | Соат воо. Cum: Pref a E | 5 1 E done De а» 87j t 5% Madras Elec. Trams. 5°% Deb. Stock... 963—983 5 2 6 Jan, Juy; «^ | * 
EE MC о. 4 рег Gent. Ist Mort, 22003, seses. = 1, sept 100 5° Manaos Trams & Lt. Co. "59; Debs......; 93 —96 . 5 6 0 .. AE 
H 12/9 о с Ord. во-во. ui 1% 1 : | p An | | c Ий 507 «ый» Elec. Ry; $1,000 G Gold Вопаз | ae 4 о 6 | Feb, Aug | А TN 
St. 41% Do. 4} per Cent. Ist Mort. Deb. Stock.. 03 —1% 4 5 9 Min Seet зу [о BM ро. Gen Com Ist Mit $i; God Bs 964-98) 5 2 6l .. Qu 10 
а ue gran сю ое onanie 1004—1024 518 0; . 101 
p 5/0 | {Б ү CE Dur ci Ее m e case. aon КОКЕ и с 41°! Montreal "St. Ry. Sterling 4} per Cent. E | b, A |^ i 
5! HE [pe & Philips 5" Ist Mt Deb. Stk. 76 —78 | 610 0 к . die. "ot iie NG Г: Gea зор 101 103 4 H 6 й m iu ы 
| National Elec, Construction Co. «sso. i-i C April ve de "i 076° Perth Elec. Trams Ord, эз... Тада 2 2 0 Мау... | 1 n 
| wi Richardsons, Westearth о» Ltd., diu {№ oo Ney a ке | + fst. 554 Do. МЕЕ n $їосК.............. 101 —104 417 € | Jan, July e ө 
> О sr <> Pl... À е == one ay, у, æ ee | 
St 44% Do. 41 рег Cent. Perp. Deb. 590.221 68 —71 |6100 Jaw July) s | 5 30 eum pe Trams. & Supply Co. 6% оо n ө 
tO: Simplex Conduits 6 рег Cent. Cum. Pref.| | 4j—5 "t .. | 34, " Bt 41% Do. 4195 Ist Mort. Deb. Stk ; 99 —101 410 0 vs D MES. 
12 30/. Telegraph Construction & Maintenance. .! —35 6 6 0 Mar, уму | “4 .. 100 S Rio Janeiro Tram. Lt. & P. Co. ........| 121 —122 4 2 9. i: 122] 1154 
102 495 ‚ Do. 4perC:nt. Deb. Bonds (1909)....! 993—1019 3 13 6 Jan, July .. is 50/ Do. 30 yr. Gold Bads A Ec E 1034—1044 4 16 0 НА 104} 1031 
|10 Vickers, Lid Ord. о... 2525 3129 ЫР” д iue $$ о, 80yr Me и SOR $02 ej по Я 
s 06 ро. Sher Gent teca memi MB CAM dub По Duc о. Боо SA, Sao Paulo Tramway, Lt Power $106 St, 21 —209) 413 01 So LP T 
St 499. Do. 4 рог Соли, Ist Mort. Db. Sk. (red). 1019—1033 3 18 О June, Dsc | 1046 .. St. $o? Бо Sbr cont, Рр. Cons. Бе, Stock 102 —104 ' 4 17 0 P 103: .. 
ua. E omoes Bis Pd P ISH OR, ы ufi dte Toce Rr буш МАЙ Si Bein 8 “loa 49 0 тыш o T 
; . e 3 ‘ is ee | | 
10 [29 White & Со. 6°, Cum. Pref. ......| 14}—15} 8 9 0 A PE | 
l ues йат: Mc Бойлоп “Ord. - sereno ; Es mm Apr, Oct | rel е Colonial and Foreign Electricity | | | 
wA. du | Do. 6perCent. Cum. Pref. Vus eran TA і —1{ T Arr, Oct sh) Supply, &e. | 
К: пла тоат pee BPS Ob, ier О А Е Adelaide Elec Supply Со. 6% Сы, Рт... | 51—51 а = 
. | | St. 5% |! Do. 5°, Deb. Stk. ......... ‚...... 1054—1074. oe OS 
Dno. AMONTE IPE еее өөө] 24-71 |5 8 0 June Des | о? +. [10 6/0 Bombay E.S. & T. 625 Cum. Pref. ......, 101—075 8 0 .. i 
:32. 5°, Do. Sper Cent. Debs. (гей.)..... өөө —99 5 1 5 Jan, Jul 974 .. |Б. 41°, Do. 44 per Cent. Deb. Stk. (red.)- ' 98 —109 411 0! Jan, July |. © * 
ү; : ее age ‘br Cent. 2nd Mort Dob. Stock.| 98 —100;5 1 0 | i 
St. 309 Anslo-Amorican (eee ... 65 —6 9 Р.Му,Ае. М: os [100 5% Do. 5 пег Cent. 2n ort. Dab. Stoc = i os .. j 
5. 300 ps Peu eH ! 1934 110) А 4 0 EM AN nd) 5 3/6 | Calcutta, Elec о чин a tat а 9 April, Oct. , ^ 7 
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‘ARCHER ELECTRIC IRONS 


No. H3800, PRICE 12s. 6d. each. 
PRACTICAL DEMONSTRATIONS AT STANDS NOS. 103, 112, 125 & 134, ELECTRICAL EXHIBITION, OLYMPIA. 


Advertisement matter euppilad FREE to Contractors who stock ‘Archer’ irons. 


THE GENERAL ELECTRIC COMPANY, LTD., Head Office: 67, Queen Victoria Street, London, E.C. 
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SIEMENS | 


. MOTOR-GENERATORS 


FOR 


CINEMATOGRAPH WORK. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orrice: CAXTON HOUSE, WESTMINSTE +, S.W. 
Telephone: GERRARD 960. Telegrams: "SigMBRALOs, LONDON," 
Supplies Dept. : зо, UPPER THAMES STREET, B.C. 
Telephone: Гоноом Watt 8270. Telegrams: '"SiguoroR, LONDON.” 
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CARDIFF NEWCASTLE САРЕ TOWN MAORAS RANGOON TORONTO 


OLYMPICS. 


Why does not Mr. Gus Lundberg demonstrate his special 
switches and switching in the Italian Garden * 

The Editor of the Journal of Gas Lighting has not vet been 
іп to see us. Why is this ? 

“Sun Signs Talk.” Who was the old lady who waited a 
quarter of an hour patiently listening ? 

Will the Young Turks in the Exhibition sieze the 70,000- 
volt Pirelli cable as contraband of war * 

One of our electrical contemporaries. in traversing our 
criticisms of Olvmpia, takes the view that the idea of the 
Exhibition not being a success unless it 1$ crowded with non- 
technical visitors is valid only to a limited extent; but our 
contemporary finally agrees with Mr. Mordey that the future 
of domestic applications of electricity hes in the hands of the 
ladies. Why so inconsistent ? 


CERE NES m um puts 


THINGS NOT TO BE MISSED AT OLYMPIA. 


At Lundbergs: Marvel Intermediate Switcl, New Flat 
Switch, New Book of Diagrams, and a heap of other things. 
Stand 90. 

Excello Ordnance and Submersible Motor. Stand 101-114. 

Lazilite Fittings in the Gallery. 


The Magic File at the Westinghouse Brake Co.’s Stand, 


No. 6. 

Ferranti Electric Fire. Stands 102-113. 

Electroyl Electric Steamer. Stand 159. 

Prometheus Range, the largest in the Exhibition. Stands 
197-218. 

Bath Water Heater. Barker's Electric Home in Gallery. 

Drake & Gorham's Insertion Heater Kettles and Utensils. 
Stands 61-62. 

“В. & K.” Breakfast Table Cookers. Electric Supply 
Companies. Stand 109-128. 


Olympia, 1911. ’Nuf zed. -- 


WHAT IS AND MIGHT HAVE BEEN. 


A correspondent sends us the following, which he claims to 
have found on the floor of the gallery, near the managers’ 
offices. He thinks it must be “ copy " for the Official Pro- 
gramm»? :— 

INFORMATION TO EXHIBITORS. 


His Majesty the King. together with his equerries, will visit the 
Exhibition to-day. ineog.. and probably disguised. Exhibitors are, 
therefore, advised to be civil to all visitors, to wear clean collars, and 
to tidy up their stands. 

A deputation from the Puddlewiek Urban District Council will 
visit the Exhibition on Wednesday. Exhibitors are cautioned 
ageinst offering the members strong drink. 

The management. having received information that the Editor 
of the * Journal of Gas Lighting " will visit the Exhibition to-day, 
exhibitors of metal filament lamps are warned to be careful regarding 
stitements of efficiency that they may make to strangers. 

Jack Johnson and Bombardier Wells will visit the Exhibition on 
Thursday. No boxing of any kind will, however, be permitted. 

The Central Stztion Engineers and members of the Electricity 
Department, Silchester, will visit the Exhibition on Thursday night, 
and also on Friday morning (D.V.) Exhibitors are requested to 
further this intention. | 

The Cent al Station Engineer and Electricity Committee of St. 
Worry-the-bone will visit the Exhibition' on Saturday. The Band 
Gallery will be closed and reserved for the E.C.A. 

Negotiations are in hand with a view to running a special train 
from Glasgow to London on Friday night. Exhibitors will please 
accept the hint. 

Full particulars and Tickets can be obtained from Mr. F. B. O. 
Hawes, Secretary’s Office. who will be please . to listen to all com- 
plaints. 

NOTICE TO VISITORS. 
GHeries, n the Galleries will be found exhibits of fountain pens and knife sharpeners, 


ÉEleetricat cooking Demonstrations will take place at uncertain intervals, 
| г ian Garden- Visitors who are not interested in electricity will find this a delightful 
ret real, 
La rafories for ladies and gentiemen nre provided in various parts of the Hall. А 
The Managers Offices ave situated in the Main Entrance Hall, North Gallery, left side 
wheu entering, South Stairense, near the Louw Bar. 


ERRATA. 


We much regret that, owing to extreme pressure in the 
preparation of last week’s issue of the Supplement, a number of 
blocks sent us by the General Electric Co. were wrongly 
ascribed to other manufacturers. These blocks appear at the 
top of page 215 where the theatre box sign and the artistic 
trade sign are shown as the products of the Sun Electrical Co. 
and Simplex Conduits respectively. These illustrations 
depict G.E.C. apparatus, and should have been referred to аз 
such. Again, in the article on page 236, under the heading of 


_* Excello Arc Lamps,” the left-hand illustration in the right- 


hand column depicts a General Electric Co.’s “ Butt" flame 
lamp, and notan Excello lamp. We-wish to take this oppor- 
tunity of expressing our regrets to the above-named firms for 
these errors, and particularly to the General Electric Co., whose 
illustrations were confused with a large number of blocks. 


-- —ы„ ТРЧЕ а 


"ECLIPSE" RESTAURANT ТУРЕ COOKER. 


ECLIPSE" ELECTRIC COOKERS 


(PATENTED AND FULLY PROTECTED) 


are to be found on Stand уго (Gallery) at the Electrical Exhibition, Olympia, 
Daily demonstrations are given on the “ Eclipse" Domestic Cooker, and 
all our latest patterns of cooking apparatus are exhibited, including :— 


Domestic Cookers. Restaurant Cookers. 


Breakfast Cookers. Grills and Toasters. 
Hot Plates, Hot Cupboards, etc. Kettles, Jugs, Urns, etc. 


Our Stand is certainly one of the most interesting in the Exhibition, and 

Engineers will do well to pay it a visit. We particularly call the attention 

of Supply Engineers to our Domestic Cooker, which has been so 

favourably received. This possesses all the features which are indis- 
pensable in a successful cooker :— 


Substantial Construction—Simple Design— All Parts Inter- 
changeable—Heating Elements are Instantly Replaceable 
and Inexpensive—Side Heat in Oven—Detachable Hot 
plates—All Wiring aud Connections Absolutely Permanent. 


THE IDEAL COOKER FOR HIRING-OUT PURPOSES. 


Our New Catalogue, F95, gives 
full particulars. A copy should 
be in the hands of all Engineers 
interested in the “last word” in 
Electric Cookers. 


— 


The Electric & Ordnance Accessories Co., Limited, 


Aston, Birmingham. 
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In responso to a request that we should treat the Exhibition report in а novel manner, we present the above 
End of Reyrolle’s Exhibit, and think that further comment is not needed, except to say, ** Walk up, walk up, 
ies ant 


| Gentlemen ! also Mining Engineers, Central Station Men and Electric Power Experts." The Powers of 
Darkness need not apply | 
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PROGRESS IN ELECTRIC COOKING AND HEATING. 
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* The Electrical Exhibition to be held at Olympia next year 
is likely to result in a great awakening of interest in the possi- 
bility of electrical apparatus, but much spade-work will have to 
be done to prepare the way for such a desirable result." 

We take these remarks from a leading article which we pub- 
lished in THE ELECTRICIAN on Dec. 2, 1910. The Exhibition is 
now open, and has indeed been open for the best part of three 
weeks. The makers of electric cooking and heating apparatus 
have done their best to bring the public to realise that elec- 
trical energy can be utilised for other purposes than the mere 
lighting of lamps or the cleaning of boots. We are not sure 
that they are at all clear upon the latter point. Anyhow, the 
various makers of cooking and heating apparatus who are 
exhibiting at. Olympia appear to have carried through the 
spade-work to which we referred in the leader mentioned 
above. We have already had something to say about the 
paucity of attendance at the Exhibition, and our remarks 
seem to have had the influence which we hoped they would 
have in the right quarter. During the past week there has 
been a better attendance of the public at Olympia. Tn matters 
of electric cooking and heating we must have the public. Appa- 
ratus and men to demonstrate it are available. Their efforts 
count for nothing if there is no audience. Now, we are not 


going to say that there has been noaudience ; we will content 


ourselves with stating that there might have been—indeed, 
The Berry Con- 


there should have been—a greater audience. 


PEOMETHEUS STEAM COOKER, AS SHOWN AT OLYMPIA. 


struction Co., the Electric & Ordnance Accessories Co., Simplex 
Conduits, the Prometheus Co., G.E.C., O. C. Hawkes, Purcell & 
Nobbs, Spagnoletti and other firms have specially laid them- 
selves out to show what electric heating and cooking can do. 
The enterprise and zeal of these firms will, we trust, meet with 
proper recognition before the Exhibition closes. 

Turning now to questions of cooking and heating progress, 
we can confidently state that а vast amount of good work 
has been done since we published our special Heating and Cook- 
ing issue in December last. In particular we would commend 
the efforts of the Berry Construction Co. in its demonstrations 
in various parts of the country of what is possible with electric 
cooking. These demonstrations, although they have been 
carried out quite naturally with the object of emphasising the 
importance of the “ Tricity " cooker, have done an incredible 
amount of good to the electric heating and cooking movement. 
We hope that other manufacturers of electric heating and 
cooking apparatus, who will quite naturally share in the 
results of the efforts of this particularly vigorous firm, will not 
be ungrateful or unmindful of the work which it has done. We 


have nothing particularly striking to remark in the way of 
inventions in electric cooking and heating apparatus. We 
may, however, commend to the notice of central station engi- 
neers and electrical contractors the originality of the design of 
the Ferranti electric fire. This interesting apparatus" has 
attracted continuous attention since the opening of the 
Exhibition. Not only so, but we understand that the salesmen 
have been kept continually busy booking orders for it. It isa 
combination of a form of electric heating unit which has been 
known to the industry for ‘some time with a particularly in- 
teresting type of heating reflector. It is furthermore an ex- 
ample of what can be done with radiant and convected heat in 
a single piece of apparatus. In this respect it is only com- 
parable with the Quartzalite apparatus which the Bastian 
Heating Syndicate have so effectively staged at the Exhibition. 
We feel sure that the purchasers of the Ferranti electric fire 
will Бе able to report favourably upon the operation of the 
apparatus 12 months hence. The design is one which*came 
in for a considerable amount of criticism at the opening of the 
Exhibition, but what criticism can avail by comparison with а 
full order book ? 

The electric oven is another device which figures" promi- 
nently at the present Exhibition. The principal manufac- 
turers of this class of apparatus have put forward[designs 
which show some"measure of improvement upon those pre- 


viously offered to the market. The oven and steamer of 
Messrs. Purcell & Nobbs are noteworthy 


in this respect as voicing an entirely new 
appeal to the user of electric cooking 
apparatus. We hope that the Electroyl 
steamer will be given a thorough and severe 
trial. The idea of cooking by steam is not 
new, but there is an element of novelty about 
its introduction in connection with electric 
cooking and heating. The firm who are 
introducing this apparatus have a consider- 
able reputation in the industry, and are 


not been subjected to rigorous tests. 

The ideal of the Therol electric heater 
has unfortunately failed to materialise, at 
any rate, to the full extent which the makers 
hoped that it would do at its introduction. 
Therol water heaters are on view at the 
Exhibition, and there is also an adaptation of 
the same principle to an electric oven. 
The heat which is stored by electrical energy. 
and which 1s not being utilised for lighting or 
power purposes, is constantly available, and 
may be utilised for water boiling or cooking 
asrequired. The whole idea of Therol is some- 
thing approaching the ideal, and we hope that the co-operation 
of central station engineers, who, after all, figure prominently in 
the matter of rates in this question of electricity supply for 
cooking and heating purposes, will be secured as the outcome 
of the displays made at the Olympia Electrical Exhibition. 


The electric cooking range is a novelty to remark upon at 


Olympia. The especially fine example shown by the British 
Prometheus Co. has called forth the general admiration of the 
visiting public, and what is more important the keenest interest 
by central station engineers to prospective users of large electric 
cookers. The glowing strips of silundum at the front of the 
range in the position where one usually sees the live coals have 
impressed many who had no idea that electrical energy could 
produce such a result. To heighten there are in constant 
attendance a chef and lady cook who prepare dishes of both 
light and heavy ingredients in the range, making use of it 
just as if it were heated by coal. 

In concluding these introductory remarks we may call 
attention to our comments under the separate headings of 
electric hot-plates, irons, ovens and radiators. 


not likely to offer any apparatus which has 
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Electric Ovens. 
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For a substantial, well-finished 
electric kitchen oven use our 
new pattern. 

£10 : O : O List. 
LEAFLET READY. 


Three hot plates 


One large oven . 


Three heats 


each. 
One small oven 
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THE ELECTRICAL CO,, LTD, 


122, Charing Cross Road, LONDON, W.C. 


WOODHOUSE 
STEEL 


EKTRIK 


ACCESSORIES. 


THE SAFE AND SIMPLE 
SYSTEM. It saves time 


н nd and trouble in erection AEN 
Bendable and looks neat when ; 
TIT — UALITY ` 


WOODHOUSE STEEL CASING 
is readily passed by Insurance Companies. and 
wires at any part of the system are easily 
inspected. 


NO BENDING TOOLS ARE 


UnrouaLLED, A SAT. 
НИНЕ А. _ — LUNDBERCS 


OF WIRES. 
NO MITREING OR FITTING. 


NO SCREWING OR NAILING OF L ATEST ^ | STAND №90 


Portion of 
Straight 
Casing. 


COVERS. 


These advantaees appeal to Consultants, Con- 
tractors and Dealers alike. 


m INGENUITIES OLYMPIA 


WARD & CUNINGHAM. | ТЕмрт ELECTRICAL 
ү EXHIBITION. 
OU 


KINGSWAY, 
LONDON, W.C. 


Telephone: 2236 City. Or of your own Dealer. 
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CHEAP WIRING AND ELECTRIC COOKING AND 
HEATING. 

The greater popularity of electric cooking and heating 
‘apparatus is unquestionably bound up with the problem of 
inexpensive wiring. In another part of this issue we advocate 
that the householder should commence electric heating with 
the sinall hotplate, iron, kettle or toaster, according to his 
particular fancy. These appliances can be used off the 
ordinary wiring, but the position is a little more complicated 
when the enthusiasm of the beginner in electric cooking and 
heating carries him to the extent of ovens, radiators and the 
larger appliances. These will immediately entail the installa- 
tion of a separate circuit, and additional wiring must be done 
in the house. We would commend to the notice of visitors 
to Olympia a number of inexpensive wiring systems which 
will materially reduce the initial outlay in an electrie cooking 
and heating scheme. These wiring systems can be introduced 
on the surface of the wall in an artistic and unobtrusive 
fashion, and they may also be installed with a minimum cut- 
ting away of the premises. With'alternating current supplies, 
which will allow of the use of a one to one transformer, the 
wiring can be carried out on the concentric svstem, and this 
means a considerable saving in labour and the cost of wire. 

The O.S. wiring system of Siemens Bros. & Co. is admirably 
adapted for radiator and cooker circuits. The Stannos con- 
ductors are of small diameter and can be neatly cleated round 
the walls and skirtings. The outer covering is a tinned copper 
sheath which can be bent easily and which also has a bright 
appearance. The copper sheath can be used as the return 
conductor when the concentric system is employed as men- 
tioned above. Practically the whole of the exhibit of the two 
Siemens companies has been wired throughout with Stannos, 
and one portion of the exhibit is devoted to a special show of 
the concentric system, with small transformer and earth 
return. 

The “ H.W.S.” wiring system of W. T. Henley's Telegraph 
Works is another inexpensive form of surface wiring which 
can be confidently recommended for cooking and heating 
circuits. The insulated conductor is surrounded by a thin 
tinned copper tape, whichis finally covered with a special 


B 20000 тич» » 


Henuey’s DiseLAY ОЕ THEIR “H.W.S.” SunrACE WIRING SYSTEM AT OLYMPIA. 


metal sheathing. This sheathing is as flexible as lead, but it 
can be bent without cracking. and also it is unaffected by the 
surrounding atmosphere. When used as a concentric system 
a simple conductor only needs to be run and this can be carried 
round the walls and skirting board with the greatest ease. А 
portion of the company's exhibit at Olvinpia has been езре- 


РА 


$ТАХХОВ WIRING то A RADIATOR PLUG SOCKET. 


cially wired up to demonstrate the flexibility of the system 
and also to show its general ornamental appearance. Single 
or stranded conductors are supplied and the system can be 
used with the heaviest class of domestic heating circuit. 

We may also mention a special lead-covered twin wire made 
by Felten & Guilleaume and shown by W. F. Dennis & Co. in 
the gallery. There is a thin web of lead connecting the two 
sheathings, and through this web small nails can be driven to 
hold the conductors in position. The two conductors can be 
bent to follow an outline of building or interior. 


Eclipse Heaters. 


The Eclipse hezter is of the con- 
vector type, and is made by the 
Electric & Ordnance Accessories Co. 
They have а number of different 
patterns on view at their exhibit 
at Olympia. The heating elements 
are placed in such a position that 
the heated air rises rapidly from 
the heater at as high a tempera- 
ture as 300^F. The makers state 
that the hester does not affect the 
humidity of the air. This is one 
of the principal troubles with gas 
fires and steam heaters. On the 
other hand, the Eclipse heater is 
guaranteed not to burn the air, 
for it is in no sense a steriliser. 
The heating elements are built up 
in sections, and damaged units can 
be replaced at small cost and with 
a minimum of trouble. With 
energy èt Id. perunit an ordinary 
room сап be heated at a cost of 
about 34. an hour. By an ordinary 
room we mean one measuring 15 ft. 
square by 10ft. high. Eclipse 
heaters can be supplied with ruby 
illumination if required, though 
this is unnecessary and is more ғ, 
matter.of public taste. The heaters 
are made up in a large variety of 
patterns, many of which are of 
urtistic design and are suitable for 
'^ harmonising with the surrounding 


. furniture. 
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OVENS AND COOKING AT THE EXHIBITION. 


Electric'cooking is making real progress. The displays made 
by half-a-dozen and more firms at Olympia of electric ovens 
and the products thereof have attracted an enormous amount 
of attention: The appreciative audiences have been those of 
the afternoon, when the upper and middle-class men and their 
wives have made up the visitors. The evening public have 
mostly shown feelings of wonderment at the electric cooker 
‘inthe flesh” : they had mostly been led to believe that there 
was no such thing as electric cooking. Our gas friends have 
seen to that, but for all their activities the Exhibition will 
leave its mark on the public mind. 

When we published a cooking and heating issue in December 
last, we were able to record satisfactory progress among the 
electricity supply authorities up and down the country in the 


Tug ~ LaANCASHIRE" ELECTRIC OVEN. 
(BERTRAM Тномач. ) 


matter of consumers of this class. The manufacturers of 
apparatus could also show substantial advancement in their 
designs and efficiencies, and we regarded the outlook as most 
promising. Nearly a year has passed, and the movement is 
gathering strength in all parts of the country, and particularly 
in London. 

Side by side with improvements in apparatus are slowly 
coming better rates for electrical energy. Station men are а 
little too tardy in the reduction of the charges for electric 
cooking and heating. They will be forced to go seriously 
into the matter soon. It would be better if they tackled it now 
immediately following the Exhibition. The power (cooking and 
heating) rates in London were lowered uniformly to 14. per 
unit after the last Olympia Exhibition. The step to be taken 
now must be towards the fixing of an equitable charge which 
will allow the use of energy for all purposes in a house. It can 


REYROLLE WALL PLUGS 


For Portable Machines, Lights, &c. 
Pamphlets 114, 122, 88 and 45 give all particulars, 


WORKS- 
 HEBBURN-ON-TYNE, ENGLAND. 


be done and without serious trouble to the various authorities, 
and in particular the larger undertakings. Glasgow is already 
doing good work in this field, and the results of its experiments 
with low inclusive flat rates will be awaited with interest. 
Once a satisfactory system can be worked out it will not be 
long before it is taken up by the public. 

A commendable advance in the right direction is the intro- 
duction of breakfast cookers, which can be connected to an 
ordinary lampholder circuit. These are being rapidly taken up 
in the West End of London, and should soon become generally 
used. The hotplate idea can easily be developed in this 
direction, and we regard it as the most valuable proselyte for 
electric heating that can be put forward. 


THE ELECTRIC IRON AT OLYMPIA, 


|! During the course of the Exhibition many hundreds of 
demonstrations of the electric iron must have been made to the 
public. We hope that during the last week of the show this 
handy little device will be especially pushed by manufacturers 
and supply companies alike. This is one of the simplest 
demonstrations of electric heat, and it possesses the great 
advantage of being workable from an ordinary lampholder, 
no special wiring being needed. The value of the elcctric 


' EASTMAN & WARNE Нот POINT IRONS IN USE IN A LARGE LAUNDRY. 


iron as an incentive to the electric light user to increase his 
load on the system has been made the occasion of special 
advertising campaigns in the United States. Certain under- 
takings have loaned as many as 1,000 irons to customers with 
no obligation to purchase, and simply with the view to com- 
pelling their attention to a fact which is as yet but little 
realised, namely, that the same electrical energy which lights 
a house can be used for many simple heating devices. 

The laundry iron has already established itself firmly in many 
large cleaning firms. It has displaced the gas iron, and is 
preferred, by the operators to it. Из more general adoption is 
hindered by the fact that steam heat is required in laundries, 
and as this is looked upon as a by-product, it is utilised for the 
heating of irons. There are, however, firms in the Exhibition 
and particularly Messrs. Eastman. & Warne, which have 
specialised in the heavy iron, and can point to many striking 
examples of its utilisation under circumstances which would 
not admit of the employment of the gas iron with the same 
economy and ease of control. Central station engineers who 
have big laundries in their districts can do worse than inspect 
in detail the exhibit of this particular firm. We publish 
elsewhere a directory of firms in the Exhibition who are showing, 
electric irons. 
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ROBERTSON | 


The Robertson Girls at Olympia. 


Practical Demonstrations of the 
manufacture of these well-known 
lamps. 


Henley’s at Olympia. 


A fine Exhibit of Cables and 
Accessories of all kinds, 

A Speciality is being made of a 
New Surface Wiring System, which is 
applicable to small omestic estab- 
lishments, and is also useful for Cook- 
ing and Radiator Circuits. 
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Siemens Bros. & Co. & Siemens Bros. Dynamo Works at Olympla. 


A pair of neatly arranged and carefully grouped exhibits, > — 
X-Ray Demonstrations, Zed Fuses, Tantalum Lamps, Stannos Wires, 
Telephones and Telegraph Apparatus, in fact, Everything Electrical. 


Electromotors at Olympia. 


One of the few Open Stands at Olympia, on 
which a good display of D.C. Motors and 
typical applications of same is being made. 

This Exhibit is near the centre of the Hall. 
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TELEWRITER 


The most up-to-date means of communication. 
Invaluable between Office and Factory or Departments 
where a written record is desirable. 


SIMPLE. DURABLE. EFFICIENT. 


Can be maintained by your own тап, 


Particulars for sale or rental may be had on application 
> Ы 

; | to the Company's Agents :— 

"o 

D Ge eee -Howe Electrical Engineering Co., Ltd.» 

| т б РУ" MANCHESTER Drake & Gorham, Ltd., 47, Spring Gardens, 

X101 р ENT P ЛА”. GLA —Alston, Scott & Co., 50, Wellington Street. 

| EAS EN o Co ЖА. SIRMINCHAM. wane Bros., Upper Priory, Old Square. 
4 Uo AES c CARDIFF—J. B. Saunde Со. A , Bute Street. 
| M À те EC. LE-ON -TYNE — Falconar, Cross & Со., 7 &9, Ridley 


NGH AM—W. J. Furse & Co., Traffic Street. 
BRADFORD— —Steinihal & Boydell, 41, Piccadilly. 


NATIONAL TELEWRITER 


COMPANY, LIMITED, 
m Il 


WATERPROOF RADIATOR-O00LED | SELF-STARTER FOR 
MOTOR INSULATION. | TOTALLY ENCLOSED | А.б. AND 0.6. 
MOTOR. MOTORS. 


We are showing a Standard 


N pud Motor, a Another Unique Exhibit. An Automatic Device of 
о ee | TE The Motor is Cooled by a great ingenuity, shown in 
of water. This is in con- —-— ; 

: | Radiator incorporated in the continuous operation through- 
tinuous operation, and shows | | 
| base, greatly increasing the out the day. 
the quality of UNION 
efficiency. 


Motor Insulation. 


Main Avenue, 
Olympia. 
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ELECTRIC STEwrAN. (ELECTRIC & ORDNANCE.) 


* Есохом1с " Hor PLATE. * Есомом1с” Srovg. 
(Siemens Ввоз. DysaAMo WORKS.) (ЗТЕМЕХЗ Bros. Dynamo Works.) 


Two Heat Нот Puatr. (Eastman & Warne.) 
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SMALL TOASTER. » н dun. 
TABLE TOASTER (SigeMENs Ввоз. DYNAMO “ EcLIPsE " BRkAKFAST TABLE ToasrEk \атн Toast Rack 0: 
(SIMPLEX.) — Works. ) (ELECTRIC & | ORPREY CED) 
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BREAKFAST COOKER FƏR TABLE USE. | 
(С.Е. С. ) 


“ ECLIPSE " OVEN WITH BREAKFAST COOKER 
on Tor, (ELECTRIC & ORDNANCE.) 


Е. 


— 


С 


ГЕ 
* 


SIMPLEX DOMESTIC OVEN, 


Hor СорволвотАМЬ Кооп WARMER. (PROMETHEUS.) 


DUPLEX “ TRICITY” COOKER WITH OVEN, AND EXTENSION COOKER WITH OVEN 
AND Тор or Нот PLATE USED Fon Воплхо. (BERRY CONSTRUCTION Co.) 


*'TuEgROL" OVEN AND Нот PLATES. (SPAGNOLRTTI.) 
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LEWIS’S 


regularly to any address. 


TO LIBRARIANS AND GENERAL READERS. 
The Quarterly List of Additions is sent post free 
It is a Classified and Annotated Guide to the Scientific Publications of the previous three months. 


i4 


CIRCULATING 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 


new Works and Rew Editions can be bad from tbe Cibrary immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


SCIENTIFIC "6.00 VERST. & 24 GOWER PUE rio cous” LIBRARY. 


Tolegrams: “ PUBLICAVIT LONDON," 


Lundberg Heating Switches and Accessories. 


In all electrie cooking and heating circuits reliable switches and 


` plugs are absolutely necessary. А good cooker or stove may be 


ruined by the use of flimsy switches and accessories. The exhibit of 


ГохрвЕк ; COMBINED Switcu anp PLUG FOR RADIATOR AND COOKER 
Cireuns, 


А P. Lundberg is typical of the class of accessory which cooking and 
heating manufacturers should always utilise. A useful device is a 
switch and wall plug combined on one base, the plug being designed 
to throw out the switch and break the circuit before the plug prongs 


leave their contacts. The switch cannot be closed if the plug is not 
in position, so that the socket contacts are never alive while exposed. 
With radiators, irons, &e., and all devices with which loose “ flex ”’ 
must be used, and especially trailed across the floor there is a risk of 
flicking out the plug by tripping over the cord. With the Lundberg 
switch and plug there is no fear of sparking at the contacts when this 
happens. 

For two-heat radiators and hot plates the ** Twinob " switch is most 
convenient. It takes up little room, and is easily manipulated. It 


SIMPLEX CONDUITS Lo., 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL, &oc. 


LUNDBERG FLUSH PLUG AND SOCKET. 


is made up to 10 amperes per way, во that it is suitable for large 
capacity heating devices, ovens, ranges, Xe. In this larger size a 
double-break is provided. | 

A thoroughly substantial switch for ovens and ranges is the Lund- 
berg Admiralty pattern lever switch. А sliding bar is used to move 
over the switch contacts which are solidly mounted and insulated 
from their supports by pure mica. The sliding bar is linked up to à 
strap clipped round a porcelain bobbin, which insulates the bar from 
the switch movement. The switch has a positive lock on action and 
smart quick-break. It would be difficult to conceive of a better 
switch for oven and cooker circuits. We would specially commend 
it to the notice of makers of the higher capacity apparatus in the 
Exhibition. There is a tendency for makers to be parsimonio is with 


LUNDBERG ADMIRALTY 
Pattern LINK AND LEVER SWITCH. 


the fittings on ovens, radiators and cookers, and we need hardly say 
that if this policy is persisted in it will not do good to the heating and 
cooking movement. 


The ‘`В. & K.” Table Cooker. 


We have mentioned in our introductory remarks the value of the 
small table cooker аз an introduction to the householder of electric 
cooking. Тһе“ В, & K.” cooker, which is supplied by the Brompton 
& Kensington Supply Co., is a typical example of this pattern of 
cooker. It can be connected to a lamp-holder circuit, and occupies 
a minimum of space on the breakfast table. It will boil water, make 
toast, grill chops, cutlets, bacon, &c., cook eggs and keep plates and 
dishes hot; and it will also heat up a flat iron. It is substantially 
made in nickel steel, and is quite ornamental in appearance. We 
are informed that a considerable number of these little cookers have 
already been put into service, The energy consumption is 500 watts. 
and the price of the cooker is 25s. The elements give out a red 
glow when in use, and they can be replaced easily in a few moments. 


Raviator ТҮРЕ Conv ЕСТОВ. (О. С. HAWKES Ах Artistic Convector. 


Коок-Глент RADIATOR. (SrEMENS Bros. DYNAMO 
WORKS.) 
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Ах Artistic Коов-Тлент RADIATOR. | SIEMENS BROS, 
Dynamo WORKS.) 


(ELECTRIC & ORD NANCE, ) 


Госв-Гаснт RADIATOR, 


(Dowsitwa.) 


‘DowsIna.) 


А CONVECTOR IN THE ADAMS STYLE. 


THREE-LIGHT RADIATOR WITH ORNAMENTAL FRAME 
(ЗТЕМЕХ$ Bros. Dynamo WORKS.) 


ARCHER Rapiator, (С. Е.С.) 


Specs, Two-Liaut TANDEM RADIATOR, 
(DowsiNG.) 
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OLYMPIA. 


STAND Nos.122&13/, 
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MOTORS FOR ALL = 
INDUSTRIAL PURPOSES. 


ALTERNATING AND DIRECT CURRENT. 


THE LANCASHIRE DYNAMO 
& MOTOR CO., LTD., 


TRAFFORD PARK, 
MANCHESTER. 
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THE VALUE OF THE ELECTRIC HOTPLATE. 


We have endeavoured from time to time to impress upon 
electrical contractors and central station engineers the immense 
possibilities of the introduction of the electric hotplate. Atthe 
present time this heating element lies at the basis of all electric 
cooking appliances. Its simplicity is its principal charm, and 
jit may be brought to the notice of the consumer in a form 
which will excite his interest and encourage him to proceed 
further with electric cooking apparatus. We are disposed to 
place it side by side with the electric iron as the initial means of 
compelling a wider consumption of electrical energy. If an 
organised attempt were made to let out on loan for short 
periods a large number of small electric hotplates and breakfast 
table cookers, we are sure that it would result in a generous 
public response. There is, of course, the difficulty of connect- 
ing apparatus of this kind to the hghting mains, and paying for 
energy at lighting rates, but this is a matter for adjustment by 
the station engineer who would send out the hotplates on loan. 
It is his business to encourage the consumer to make a practical 
test in his own house of electric cooking apparatus. The 
electric hotplate can be used in sizes small enough to connect to 
an ordinary lampholder, and is recommended for breakfast or 
supper table use. The small householder or flat resident, also 
bachelors of both sexes, will find that it practically solves the 
servant problem. They only want to be shown what can be 
done with it, and the thing will boom. Olympia at the present 
time should be visited by this class of public, and we hope that 
during the last week of the Exhibition they will come in their 


thousands. 


[Illustrations of the apparatus described below will also be found. 
in the centre pages of the Supplement. | 


The Gray Oven. 
An effective display of the Gray electric oven is being msde on the 


stand of Bertram Thomas. А practical cook is in attendance. and 
the oven is being shown under actual working conditions. It is dis- 
tinguishable among the ovens in the Exhibition on account of the use 
of a special system of lagging. by which the heat is conserved and the 
oven is worked at its maximum efficiency. Windows are provided 
in the door of the oven, through which th» food being cooked сап be 
examined. A switch is provided for the illumination of the oven 
for this purpose. This arrangement obviates the necessity for con- 
stantly opening and closing the oven door. Since this oven was 
brought out some 12 months ago we understand thxt it has been 
installed in a considerable number of large establishments. The 
initial watts input is large, so as to heat up the oven quickly, but 
this temperature is maintained subsequently at a comparatively 
small expenditure of energy. The construction of the oven is such 
that there is a constant circulation of hot air from the lower portion 
to the upper part and over the articles to be cooked. This means 
that the food is not exposed to the constant radiction of heat from 
the elements, but is subjected to a practically uniform temper: ture 
throughout the time that it is in the oven. А number of advantages 
are claimed for food cooked in this oven. but they may be placed side 
by side with those now associated with electric cooking of any 
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The Gray distributor for use with electric irons and other indi- 
vidually heated electric utensils is also shown on the stand. This 
is @ convenient device by means of which the slack in the flexible 
cord is taken up when the apparatus is out of use. It also ensures 
an even tension on the cord when in use. It is possible to fix this 
distributor up to any ordinary table without difficulty. The 
flexible is kept taut by a weight attached to a pulley, something after 


the manner of telephone plug cords. 


The Ferranti Cookers and Oven. 
Ferranti Limited are exhibiting for the first time publicly 
a range of cooking and heating apparatus in which a special circular 
nichrome and mica heating unit is employed. The company offer 
what they term disc stoves. this being an appropriate name for their 
hot plates, and these can be supplied single or duplex, as required. 
The circular heating element is surmounted by a heavy cast-iron 
plate, which is suitably supported either on a tripod or a rectangular 
ornamental cast-iron base. The single hot plate consumes 800 watts, 
and is supplied for all ordinary pressures up to 250 volts. It can be 
used for boiling, grilling end toasting. and either Ferranti aluminium 
utensils or ordinary kitchen utensils can be used on the hot plate. 
By means of an extension plate, which is simply è cast-iron rec- 
tangular stand with a hole in the centre, through which the hot plate 


FERRANTI Disc STOVE AND COOKING UTENSILS. 


passe: a number of utensils can be kept going on the single hot piate. 
In the;duplex;stove two plates are mounted side Бу side. and by 
means of suitable internally mounted tumbler switches the heat can 
be controlled either high or low; the energy (consumption зап. 
therefore, be made either 200 or 800 watts. * This stove measures 
25 in. long by 18 in. broad. and it weighs approximately 100 lb. The 
Ferranti oven can be placed over the duplex pattern of stove, and a 
variety of cooking operations can be performed in them. The oven 
is finished in black enamel, and the walls are double, so that the layer 
of air acts as a heat insulator. The apparatus referred to above is 
shown under actual working conditions at the company's exhibit 
in the centre of the hall. We refer to the Ferranti electric fire on 


another page. 


Electroyl Cooking Apparatus. 

An interesting departure from previous methods in the design of 
electric-cooking apparatus will be found in the new Electroyl oven 
and steamer which is being exhibited by Purcell & Nobbs (stand 
139). Sections of this oven and cooker are shown overleaf. The 
svstem adopted. utilises the heat from steam which 18 produced in 
an electrically heated boiler near the base of the cooker or oven, as 
the case may be. In the case of the cooker the steam is carried from 
one cabinet to another through a number of nozzles. These have 
the effect of distributing the heat evenly around the food to be 
cooked. The electric hotpiate which boils the water is 50 placed that 
the heat thrown down from it is utilised for baking purposes, theve 
being a special compartment reserved for this. The oven із offered 
in three standard sizes, 19in. by 10 т. by 10 in., 20 in. by 12 in. by 
12in., 2lin. by l4in. by 14іп., the energy consumption being 
respectively 800, 1,000 and 1,200 watts. Three degrees of heat can 
be obtained by indicating die! $witehes of the rotary type fixed te 
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show of convectors, have come in for special notice at the hands of the 
public. The G.E.C. cooking and heating apparatus was among the 
first on the market, and have always maintained a high reputation. 
The Company has made a distinct hit with its convertible set, this 
being а neat adaptation of the electric iron to cooking and heating 
purposes. The face of the iron is inverted and held horizontally by 
placing the iron on a special stand. When heated up, a kettle, 
saucepan or frying pan can be used on the hot surface. This neat 
outfit is offered at-the extremely moderate charge of a guinea, and is 
one of thé most simple introductions to electric cooking which can be 
suggested. The iron, when not used as a hot-plate, is, of course, 
available for ironing purposes. We may also mention the Archer. 
Beeton electric oven, which is suitable for cooking the meals of a 
small family at low cost. and also a large number of extremely neat 


| THE PARLYPHONE. 
| Price 15s. per pair. 
Pamphlet No. 157. 


Te STERLING TELEPHONE 
&nd ELECIRIC CO. LTD 
200 UPPER THAMES ST. 


LONDON * * «EC 
WORKS. DAGENHAM , Б55ЕХ 


G.E.C. SAUCEPAN AND 
FRYING PAN. (ARCHER 
SYSTEM.) 


f 
the front of the oven. The cable connections are made at the back о 

the oven by a plug. A heat indicator can be fitted to the 
oven at a small extra charge, and the cooking can be regulated by 
temperature indications alone. The oven is divided into two 
separate compartments, which are quite distinct, so that there is no 
mixing of flavours of food cooked. The operations of roasting, 
baking, grilling, frying, boiling, stewing. toasting, casserole cooking, 
slow oooking and brazing can be carried out in the oven. It is also 
possible to use it for keeping food hot, plate warming, &c. А tem- 
perature of 300° to 400? F. can be obtained іп a few moments. starting 
from cold. The makers claim a saving of 30 per cent. in current and 
25 per cent. in food. The Electroyl steam cooker is, as we have already 
said, a modification of the oven. The steaming compartments can 


utensils which can be fitted to a lamp-holder circuit, and which are 
suitable for use on the table in either the dining room, the drawing 
room. the bedroom or the nursery. 
We may specially draw attention to a neat brochure entitled " The 
Vy nmm" Magie Wand of Science," which the General Electric Co. is offering as 
—  __ + a souvenir of the Electrical Exhibition at Olympia. This is a popu- 
larly written account of the applications of electricity in everyday 
PURCELL & Nonns New STEAM life, and is written so that the public will be interested in it, and be 
COOKER AND OVEN. also likely to follow up the many interesting leads which it gives. 
The whole of the domestic applic: tions of electricity are covered, and 
emphasis is especially laid upon articles which can be operated on the 
ordinary lighting circuit. such as the Kleenall vacuum cleaner. 
sewing machine motors. electrio toasters, cigar lighters, curling iron 
heaters. coffee machines, irons. saucepans. water jugs, kettles, &c. 
Those visitors to the Exhibition who contemplate taking up electric 
\ cooking in а small way аге recommended to visit the stand of the 
\ J General Electric Co. 
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. Eclipse Cooking Apparatus. | 
| The Electric & Ordnance Accessories Co. are making а compre- 
j hensive exhibit of their cooking apparatus at the Exhibition. At the 
stand in the body of the hall there are typical examples of small 
Eclipse apparatus, and in the gallery they have set out a model 
kitchen, where a cook is in attendance, and practical demonstrations 
of what can be done with Eclipse ovens, kettles, hot plates and irons 
are given. | 

The Eclipse oven has attracted а considerable amount of attention, 
because it is most like the gas cooker of any of the ovens in the 
Exhibition. In fact. at first sight. it may be mistaken for a gas 
cooker. It is made up of two parts: The oven, which is a sub- 
stantial cast-iron structure fitted with a heavy door and the usual 
interior grids and plates, and a set of hot plates which surmount the 
oven proper. At the side of the hot plate outfit is a group of switches, 
by which the heat in the oven and on the hot plates may be regulated. 
The heating elements are mounted in light frames in the case of the 
oven, and these frames are protected by gates, which can be swung 
open to as to give access to any of the elements. The arrangement 
of the elements is such that a uniform temperature is maintained in 
the oven, and has this advantage in that the heat is not concentrated 
at the bottom of the oven, as is the case with gas cookers. While 
the oven is in use a red lamp is burning, and this serves as a reminder 
to the cook to turn off all the switches when the cooking operations 
are completed. The wiring of the circuits for the oven and the hot 
plates has been substantially carried out. especial care being taken 
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Hot Closet or | 
Slow Cooker 


| Heating 
Elements 
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[____Switches | Slow Cookerj 
be added опе by one as required, to à maximum of four, The top 
of the uppermost steamer is closed by a lid which is interchangeable 
with all the steamers. This is also made in three sizes, and the 
energy consumption is given as 800, 1,000 and 1,500 watts. Both 
the oven and steamer are substantially made in good strong tinned 
steel and the boiler pan is fitted with a copper bottom. The idea of 
steam cooking is. of course, not new, but its operation by electric 
heat is entirely novel. Messrs. Purcell & Nobbs are distributing 
special literature regarding these cookers at the Exhibition, and 


this includes a cook's timetable which shows how long the food 
takes to cook after the water has boiled. 


G.E.C. Apparatus. T е ALU INIUM CASTINGS | Co 
A typical display of cooking and heating apparatus on the Archer Jg 


system is being made by the General Electric Co. Special emphasis GREENOCK. Ltd., 


ix being laid on the value of the electric iron. and demonstrations of 


Из practical utility are constantly proceeding. These demonstra- ALUMINIUM CASTINGS OF ALL KINDS 
tions have attracted a considerable amount of attention. G.E.C. MACHINE MOULDED. FINE FINISH. 


radiators, particularly the horizontal lamp pattern, and also a fine 
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NEW WESTON INSTRUMENTS 


FOR 


А.С. SWITCHBOARDS. 


Telephone No. mE | | Telegraphic and 
2029 Holborn. Cable Address: 
| TUE “ Pivoted London. ' 


x 
; 
| 
| 


FREQUENCY 

METERS, . POLYPHASE 
Model 44. WATTMETERS, 

Mode] 210. 

POWER FACTOR 

METERS, . . SYKCHROSCOPES, 
Model 216 Model 226, 

VOLTMETERS & . | VOLTMETERS & 

AMMETERS, . d | ; AMMETERS, 
Model 151. Model 10€. 


INTERIOR OF MODEL 167, SINGLE-PHASE WATTMETER FOR A.C. OR D.C. CIRCUITS. 


The WESTON electrodynamometer Wattmeter illustrated above is a triumph of persistent scientific research and investigation. 
It represents the highest state of the art of Instrument design, am the results obtained with it are far in advance of anything 


‘heretofore accomplished. 
A few of the operative advantages are given below :— 
The scale is uniform throughout the entire range of deflection. 
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2. The readings may be made with practically the same precision on violenuy fiuctuating loads as on steady loads. A 

3. The indications are equally accurate on direct-current circuits or on alternating-current circuits of any frequency, power < 
factor or wave form within commercial limits, therefore these Wattmeters can be calibrated with direct current and used on alter- 


< 

<> 

<> 

<> 

<> 

> 

<> 

; nating-current cireuits without change of calibration. e 

4. The scale is flat and therefore easily read. < 
5. The movable system is entirely free of mechanical resonance, in fact the Instruments may be used upon circuits varying <> 

| in frequency from 15 to 900 cycles per second without showing vibration. <> 


6. The power consumption is extremely small. <> 
7. They havea large overload capacity which will allow the measurement of full power at power factors below 0-5. $ 


8. They are far more reliable and durable than any commercial Wattmeter heretofore built 
9. They are accurate within the limits of scale reading regardless of changes in temperature, frequency, power factor and 


wave form within the range of commercial practice. $ 
10. They are exceptionally well constructed, so that they will maintain their accuracy unimpaired for years, and the initial 


cost is therefore the total cost, and each Instrument represents an Investment rather than an expense. 


— 


—— 


Full particulars are given of these remarkable Instruments iin our new Catalogue 16, 


WESTON ELECTRICAL INSTRUMENT COMPANY, 


AUDREY HOUSE, ELY PLACE, HOLBORN, LONDON, E.C. 
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with the insulation. The switches also are of ample capacity for 
the current to be carried. The energy consumption of the oven is 
2.500 watts. The grill requires 1,000 watts and two hot” plates 
800 watts each. The domestic pattein'of the Eclipse oven measures 
31 in. high by 21 in. wide by 17 in. асер. The oven has inteinal 
dimensions of 21 in. by 134 in. wide by 134 in. deep.[. The hot-plate 
equipment at the top of the oven is also offered as a breakfast cooker, 
and in this form it is’mounted on a substantial cast-iron base with 
feet, The Eclipse oven has also been" developed for^ hotel and 
restaurant use. and is made in sizes to meet the requirements of there 


t ECLIPSE” ELECTRIC IRON, 


larger establishments. Eclipse hot cupboards have been designed 
on substantial lines, and are recommended for hotels and restaurants. 
They can be supplied in sizes having capacities from 350 to 2,000 
watts. | 

А comparatively new design of apparatus is the Eclipse toaster. 
This is fitted with a vertical type heater. and is suitable for use on 
thei table. The base and top are of glazed porcelain. and rubber 
fittings are let in so as to avoid’damage to the tablecloth. A small 
rack surmounts the toaster. end this can be used to keep the toast 
warm. The energy consumption of this toaster is 550 watts. 


'* EcLiPsE" FLECTRIC HEATER. 


Other Eclipse cooking apparatus that we may mention are sauce- 
pans, stewing and frying pans, kettles and water jugs, urns and glue 
pots. We тау especially remark upon the Eclipse electric iron, in 
which only one heating element is employed, and this js sufficiently 
simple to be exchanged or repleced in the event of burning out. 
This replace ment can be made by the operator at a moment’s notice. 
The irons zre offered in sizes up to 24 lb. weight, and the energy con- 
sumption ranges from 350 to 800 watts. Eclipse irons are employed 
in a large number of laundries, 
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Quartzalite Apparatus. Bastian System. 


The Bastian system of heating is one of the few displays in the 
Exhibition of real red heat. This expression has been adopted as the 
slogan of the Bastian Heating Synd., and judging by the amount of 
interest which has been taken in the stand, conveys the right kind of 
idea to the visiting public. Most of our readers will be familiar with 
the principle of the Bastian heater. A special resistance wire is 
coiled up and enclosed in a quartz tube of small diameter. The ends 
of the wire are brought out to terminals which are subsequently 
sealed in fixed spring clips connected to the two poles of the circuit, 
A number of these elements are grouped together in parallel, and 
when switched on they present а delightful red glow. The elements 
cen be arranged either in the form’ of a small arch or in single or 
double groups in a vertical plane. In either case they are covered 
by a wire guard! which prevents accidental contact and also dam- 
age to the tubes at any time. А considerable variety of Bastian 
designs 18 op view on the stand, and they can be inspected with more 
than ordinary interest. The system has also been applied for toasters, 
which can be uscd directly on the breakfast table. In every case 
the quartz tubes are adequately surrounded, во as to protect them 
both when glowing and’when the circuit is dead. The elements are 
electrically and mechanically independent of each other, and can be 
readily renewed 2% small cost. They are built up in à number of 
different sizes and shapes to meet general requirements, but the 
makers give а special eye to the matter of ornete design, because, 
after all, this requires considerable attention. А particularly neat 
form of heater is known as the lantern type, in which the elements 
gre arranged vertically around a central column and protected by a 
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QUARTZALITE FLOOR AND WaLL РАТТЕВМ HEATER.  (BaAsTIAN.) 


circular wire frame. This pattern is fitted with a carrying handle. 
and should be very popular for bedrooms, because the heat is distri- 
buted in all directions. The Quartzalite system is also adapted to а 
series of devices. known as insertion heaters. "These constitute 
small frames carrying Quartzalite tubes and a controlling switch and 
terminals for flexible cord. The heater can be placed in a slot 
specially arranged for it in saucepans, kettles, boilers, hot-plates, &c. 

The energy consumption of these heaters ranges from $ unit to 
3 units. according to the number of quartz tubes used. There is also 
a small pattern made which requires only } unit per hour. 

The Quartzalite system also has special application for electric 
cooking apparatus. An ordinary Quartzalite hot-plate, which takes 
3 to Ц units per hour, is controlled in three heats, can be used іп con- 
nection with an oven which is placed on the top of the hot-plate. 
The oven is fitted with the usual grids and shelves, and is of thin 
sheet metal efficiently lagged. When used with a 1} unit hot-plate it 
is large enough for cooking anything up to a 6 lb. joint. The ovens 
are also adapted for use with the insertion heaters which we have just 
mentioned. The life of the quartz tubes is well maintained, and a 
number of tests have been carried out to ascertain this. In one par- 
ticular test а 200-volt 3-5-ampere “ A" type heater was run for & 
period of 4,000 hours on an unregulated commeroial oirouit, in which 
the voltage varied form 200 to 210 volts. After this test the heater 
showed no signs of failure or depreciation. The quartz tubes are 
capable of resisting wide changes of temperature ; in fact, it is quite 
possible to pour water upon them while in circuit. 
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METALLIC FILAMENT LAMPS. 
REDUCTION IN PRICE. 


LAMPS OF 


HIGH VOLTAGE, 16 c.p. 
CAN NOW BE SUPPLIED 
FROM STOCK. 


“7” Electric Lamp Manufacturing Co. Les. 


WILL GIVE A FULL INDEMNITY 
TO ALL PERSONS SELLING OR USING LAMPS MADE BY THEM. 


“79 LAMPS can be obtained from the following Wholesale Houses 


Messrs. BAXTER & CAUNTER, LTD., 86, Charing Cross Road, London, W.C. 


THE SLOAN ELECTRICAL CO., LTD., 12, Golden Lane, E.C., and Manchester. 
Messrs. VERITYS, LTD., 31, King Street, Covent Garden, W.C., 
and BIRMINGHAM, BRISTOL, MANCHESTER, LIVERPOOL, LEEDS, 
NEWCASTLE, GLASGOW, DUBLIN. 
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Sun Signs at Olympia. 


RADIATORS AND CONVECTORS AT OLYMPIA. 


During the past three weeks such of the lay public as have 
come to the Exhibition will bave had opportunities of inspect- 
ing the latest applications for electric heatinz. The improve- 
ments made since the last Electrical Exhibition are very notice- 
able, and interested visitors who can recall that particular 
show will see for themselves that а genuine advance has been 
achieved. Мг. Bastian'sidea of * real red heat" is an excellent 
one, and judging by the interest displayed in his exhibit it is 
one that appeals largely to the public. The industry is in- 
debted to Mr. Bastian for his experiments and researches in 
the use of elecirical resistances in connection with quartz. 
The quartzalite heater is already а success, and it very well 


А BEAUTIFUL EXAMPLE OF THE FERRANTI ELECTRIC Fire. 


deserves to be so. A development from this form of heater 
is the Ferranti electric fire, which has also attracted consider- 
able attention at the Exhibition. This novel form of convector 
radiator has the initial advantage of thermal efficiency and 
artistic appearance. We know of no radiator or convector- 
which can compare in beauty of form with the Ferranti electric 
fire. No amount of répoussé metal work, highly polished 
scrollery and chasings can make a convector a thing of beauty. 


22 


Much the same can be said for the glow lamp radiator. 
The Ferranti electric fire has been so artistically 
staged that we are inclined to believe that it is likely 
to be overlooked. We met a man who had been to 
the Exhibition three times and had failed to notice 
it. This, however, is a mere detail, as compared 
with the device itself. Messrs. Purcell & Nobbs, 
with their customary enterprise, have produced what 
they term a rad-vector, this being а combination of 
radiator and convector. The convector portion is 
made up of electroyl heating units, which are placed 
at the back of the radiator. This combination is 
referred to elsewhere. Looked at from the broad 
point of view, electric heating should receive con- 
siderable boom from its display at the Exhibition. 
The various makers appear to have done good 
business in practically all types, and the movement 
will be further encouraged if а considerable reduction 
in prices can be made and the co-operation of the 
electricity supply authorities obtained in furnishing 
energy at low rates. 


Electroyl “ Rad-Vectors.”’ 

As with their cookers referred to in another part of this 
issue, so with electric heaters. Messrs. Purcell & Nobbs 
have brought out something quite new for the Exhibition. Еесігоуі 
“ Rad-Vectors" are a combination of the luminous radiator and the 
conveetor. Theelectric radiator will become much more popular if 
the public taste for some indication of a coal fire is kept in mind. 
At the same time the heating unit must be capable of giving out heat 
by convection as well as by rediation. The Electroyl system of heaters 


we 4 


PEDESTAL ErEcrROYL ** Rap-VecTor.” (PURCELL & Noses.) 


has been on the market for some time, and is well known. In the 
'‹ Rad-Vector " these elements are applied to the back of the ordinary 
pattern of luminous radiator. either with two or four lamps. The 
energy consumption varies with the size of radiator used. Each lamp 
will take 1 unit, and each Electroyl element consumes the same 
amount of energy. The total consumption is therefore а multiple of 
that of the several units. А four-lamp radiator with three Eleotroyl 
elements is suitable for a heating capacity of about 2,500 sq. ft. We 
illustrate a pedestal pattern of * Rad-Veotor” which is 14 in. wide by 
25 in.high. It is fitted with three lamps and one element, which are 
under the control of three switches. The heating capacity is 1,000 
to 1,50) oubic ft. A considerable variety of designs is offered in these 
radiators, and they can be inspected in detail at stand No. 159. 


X.L.Stoves. (O. C. Hawkes.) 


There are only a few displays of actual cooking in the body of the 
hall at Olympia, and one of these is made by О. C. Hawkes with their 
Х.Г. electric stoves and cookers. Meat, pastry, bread and a variety 
of delicacies are daily prepared in a large oven which has a total 
maximum consumption of 5$ kw. The oven is fitted with a system 
of interchangeable elements which are held in position by spring 
clips. These elements are guaranteed for three years if kept from 
the influence of damp. The oven is surmounted by grill and boiling 
plates, each under the control of a switch. The switches are mounted 
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together at one side of the oven. А chop can be cooked in ten 
minutes on the grill for 14d.. with energy at 14. per unit. Each 


on view; it is known as the “ Pharos.” The centre of the stove is 
occupied by three rows of glowing heaters, which can be used for 
toasting or cooking in a Dutch Oven. At the sides are two hot. 
plates, which are suitable for boiling, &c. The total energy con- 
sumption is 2$ units. These stoves and cookers are all shown in 
operation, and should be inspected by all interested visitors to the 
Exhibition, ^ ili 


A Useful Accessory. 


We have had brought to our/notice during the Exhibition в new 
form of lam» holder adapter. lt is made by Messrs. Jaeger Bros, 
and is offered specially for use 
with extension lights for brackets, 
pendants, &e. It will be seen that 
the device is an adaptation of the 
well-known bayonet adapter, the 
wood shell of the adapter has, how- 
ever, been used to hold in position 
àn ordinary metal lamp holder 
body and interior. This is pro- 
vided with a shade ring. From 
the base of the adapter a flexible 
cord is brought out for the ex- 
tension circuit. This cord is 
neatly wired in the interior of the 
adapter, the terminals being quite 
P ]J accessible and well separated. 

— a" The extension flexible сап, of 

New Lame HOLDER ADAPTER. course, be used for a light or a 
sm?ll heating contrivance, and an 

additional switch can be placed 

in the circuit for it if required. The device has the merits of simpli- 
city and cheapness, and зеетз to us to supply a long-felt want. It 
should be noted that the flexible is in no way chafed when th» a4 voter 
13 put into the fixture holder, that there is n» fear of cutting it through 
and short-cireaitinz the leads, This can be seen at the stand of 
Siemens Bro; Dyaamo Works, 4 


BIRMIN GHAM. 


"" i 


Siemens Radiator Display. 

The comprehensive exhibit of the Siemens Company has been a 
centre of attraction throughout the Exhibition. There are so many 
interesting things to be seen that it is difficult for the visitor to tear 


would commend to our г ader; attention the display of glow-lamp 
radiators which is bein made. А considerable selection of designs 


— > 


of the latter are modelsVof beauty and ornamen'. This нз 
radiator is essentielly populer, because of its bright glowing i fect. 
We have mentioned on a previous page the value of + Stannos ee 
for radiator circuits, end we hope that electrical sale е 
station engineers visiting the Siemens stand will make а jio = 
of having the merits of this demonstrated to them. W e " SO S x 
illustrations of Si mens radiators and Economic stoves jns eee hi 
pages of this issue. ¿The el ctric iron display made une e ш 
stand has always proved, attractive and the Smoothwe iron has, 
understand, come in for an exceptional emount of prominence. 


H. WEIDMANN, 


RAPPERSWIL, SWIT 


ZERLAND. 


Manufacturer of PRESSPAHN AND INSULATING ‘MA TERIAL, 


J—— а аы aai e imm a n 
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PRESSPAHN in sheet, rolls and tapes. < ASBESTOS OEMENT Sin: Plates, 
esspahn tubes and stampings. ; АА Е i "iis EA ae 25 
ial. dles ulcanis 

а Sone РЕ dnd кыш ше 2 reme Spools TEE аш Mo ane 

i 4 ansformers. xes, &-. 

KA eed Insulation. Moulded parts of ; з ан ра 
Insulators for Electrio Furnaces, Tramways, Фс. 
Insulating Pearls, MICA and Substitutes. Transformer Spools. 

Japanese Paper in Rolls and Tapes. Oil Varnished Linen, Silk and Paper, &o. 
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PROMETHEUS 


ELECTRIC HEATING & COOKING. 


London Showrooms : 


‚ 9, NEWMAN ST., OXFORD ST., W. 
| THE BRITISH PROMETHEUS CO., LTD., 


| SALOP ST. WORKS, BIRMINGHAM. 


Automatic Telephony at Olympia. 
There is not a great deal to interest telephone enthusiasts at the 
Exhibition. but they should make a point of seeing che system of 
automatic telephony on view under working conditions at the stand 
| of W. Е. Dennis & Co. (Felten & Guilleaume) in the gallery (stend 293) 
The demonstration set includes three subscribers’ instruments and 
the automatic selecting devices for 2 much greater number of lines. 
Each subscriber's instrument is fitted with г smell group of levers. 
which move in slots marked ageinst the side with numbers. and 
which are used for ealling purposes. The movement of the extreme 


= е-е 


Е. < G. TwiN LEAD COVERED FOR TELEPHONE AND House WIRING CIRCUITS. 


| 
| 
‘ 
| left hand lever operates the mechanism which sends the selecting im- 
| pulses over the line. The automatic selectors are the асте of 
| ingenuity and have been designed so that in case of feilure the com- 
plete unit can be lifted out and its place taken by a duplicate. The 
: selection of a number occupies on the average less time than with 
! manual operation. The system provides for simple clearing when 
wrong numbers are chosen. and also for sending out the ** engaged "' 
signal. The rapidity with which the devices clear after hanging up 
| the receivers is quite human. We have no details of the system on 
à hand. but as soon as these аге available they will be published in our 
columns. Meantime we ere sure that interested telephone engineers 
will make a point of inspecting this interesting equipment while it 
remeins on view. bs 
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Simplex Cookers and Radiators. 

Although the bulk of the exhibit of Simplex Conduits is set out for 
the display of their conduit system and spookie shades. holophane 
glassware and fittings, there is also an effective showing of radiators 
and cooking apparatus. As regards the former we may specially 
mention the '* Murray" radiator, which is of the single glow-lamp pat- 
tern end which is backed by a curved copper reflector. This reflector 
is adjustable to 180 deg. and the heat rays can by this simple means 
be thrown in any desired direction. The radiator can be placed on 
a stand or clipped to the legs of chairs, tables, desks. &c. 

The Simplex oven is among the largest in the Exhibition and is 
worthy of inspection because of the neat arrangement of the oven 
controlling switches. These have been placed on the wall above the 
oven and are all carefully labelled. The oven is surmounted by an 
arrangement of hot-plates and cookers which is we think unique. The 
hot-plates are under control and can be worked at either minimum or: 
maximum heat. The vegetable cookers are placed at the back of the 
hotplates and comprise copper utensils fitted with special heaters. 


SIMPLEX ELECTRIC IRON. 


which are arranged to plug into fixed contacts. The lower portion 
of these copper vessels is fitted with the heating element. On the 
left-hand side of the oven is a bein merie, which is fitted with two 
heaters and four copper vessels for holding sauces. gravies, &c. The 
elements used in the oven ere special resistance wire wound on mica 
formers. At the side of the hot-plates is a grill. the heating elements 
for which are of ordinary coil resistance type. An illustration of a. 
smaller pattern of Simplex oven appears in the centre pages of this 
Supplement. | 

The total loading of this large oven is 131 kw. The two ovens each. 
take 2.500 watts, and they measure 24} by 18 by 12}in. The ele- 
ments are of the replaceable type and are fitted near the bottom of 
the oven. The grill will cook six chops at а time and requires 2,000 
watts. The hot-plates are 8 in. and би. 
diameter respectively and take 1.250 watts: 
this can be cut down to 250 watts on each 
plate. The vegetable cookers are four in 
number, two of i-gallon capacity and two 
J-gallon capacity, taking 1,000 and 750 watts 


respectively. The losding of the bain marie is 
1.200 watts. The oven is of British manufacture 
throughout. 


SIMPLEX 


ELECTRIC KETTLE. ` 


Johnson & Phillips’ Stand at Olympia. 


A Comprehensive Display. ^ gf Switchgear, 
Metiollam Arc Lamps, Motor Generators and 
Searchlights, 
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Kitchen Proof 


SAVES TIME, 
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Electroyl Ovens. 


LABOUR, ENERGY, WORRY AND MONEY. 


SIMPLE AND SAFE. aia 


Consists of two Ovens for Roasting and Baking. 
1$ SELF BASTINC. Fitted with 
CURRENT SAVING 


ELECTRICITY, Foop, 


HEAT INDICATOR. 
- - = 90.30» 


Or 

FOOD SAVING- . . - - 20-25%. 
Standard Models — 

No. 1300.— 19 x 10° x 10°, 800 Watts . £3 5 Q 

No. 1301.-20" x12", 12", 1,000 Watts £3 10 о 

No. 1302.—21" x14" x 14°, 1200 Watts £3 15 o 


Heat Indicator, 10s. extra. 


PURCELL & NOBBS, 


Patentees & Makers, 
87-89, Cleveland Street, LONDON, W. 


OLYMPIA STAND No. 159. 


—— 


Calorite Apparatus. 

*Although the exhibit of the British 
Thomson-Houston Со. is principally an 
attraction for the Mazda lamp, large 
crowds have been drawn to the stand 
by, the neatly arranged cooking demon- 
strations with Calorite apparatus. 
Calorite is a special materia] Which can 
befdrawn down into wireand wound on 
a mica former. It will melt at a tem- 
perature of 2.800^F. so the heating ele. 


B.T..H KETTLE. 


ments made up of it are thermally in- 
destruetible under service conditions. 
The Calorite iron has been left on 
circuit for weeks at a time with no other 
damage than the burning of the handle. 
The material is made up for use in 
kettles,'irons, saucepans, radiators (non- 
luminous), &c. It is to be specially 
recommended on account of its durable 


T» . qualities and its efficiency from a heat- 
Armorduct Exhibit at Olympia. ing point of view. Calorite heaters are- 
Cables, Wires, Conduit Fittings, Instruments, Heating A pparatus and Metal Lamps. comparatively inexpensive and should 


be examined at the Exhibition by in- 
terested visitors, 
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_А Revolution in Electric Heating. 


F TYPE HEATER. | ЖЕ is | = Га \ i 
£3 13s. Od. 


| rade QUARTZALITE м. 
Other Types from 30s. = 


upwards. 


SEE STALLS 173-90 
OLYMPIA EXHIBITION. 


Send for particulars of increased Trade Discounts. 


————————M)—á— P BáÁÁ—ÀÀáÜ!—SÓ— 


BASTIAN ELECTRIG HEATING SYNDICATE, LTD., 


91-93, Palmerston House, London, Е.С. 


Printed and Published by GEORGE TUOKER, at the Editorial, Printing aud Publishing Offices, 1, 2 and 3, SALISBURY COURT, FLEET STREET, in the City of 
LONDON, FRIDAY, OCTOBER 13, 1911. 
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OSRAM 


PRICES 


Beginning October 16th, 1911, thefollowing 
are the new Prices to consumers for 


'OSRAM' LAMPS 


100-135 үо1т$. 17, 25, 32 & 55 WATTS. 2/6 EACH. 
200-260 VOLTS. "32, 40 & 55 WATTS. 3 |= ЕАСН. 


LARGE STOCKS READY FOR 
IMMEDIATE DELIVERIES. 


‚ All existing Trade Terms and Conditions of Sale continue in (Sieb: All unexecuted 
d, be HERES at above reduced Prices. 


orders will, from October 16th, 1911, опмаг 


E GENERAL ELECTRIC CO., LTD. 


Head Office: 67, QUEEN VICTORIA STREET, LONDON, E.C. 
Telegrams: * Electricity London.’ 


TH 


Telephone: London Wall No. 3600 (20 Lines). 


‘BRANCHES: AG 
| MANCHESTER Victo vis Bridge PARISE 10/12. "Rus e Rodie STONEY -ME agnet House,257, 
GLASGOW—71, W e ADRID—Fue nearral 134, Clarence St. 
BIRMINCHAM 42, ‘Mich S РАН Via Au ureli ега 12. | HONG 3 KONG — 16, Des Voeux 
| NEWC vadis - ON 1ТҮМЕ—30, CAPETOWN.-Corn Water- Rd. 
Gallow. kant and Chia ni St reets. | SHANGH HAI—, Ji Rd. 
DUBLIN 13, тү inity ji^ JOHANNESBURG gi fni ner of ATA d Court 
ST—13, Queen St. oveday & Ande mon M reets. A! 


REC? TRADE MARK · BELFAST— 
CARD apis Ced 5. 


Gratis to 
Subscribors. 
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SIEMENS 


DOMESTIC APPLIANCES 


OF ALL DESCRIPTIONS 
ARE ON VIEW 
AT OUR STANDS 


Nos. 179, 184, 206 and 209 


AT 


OLYMPIA 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orrice: CAXTON HOUSE; WESTMINSTER, S.W. 
Telephone : GERRARD 369. Telegrams: "SIEMBRALOS, LONDON.” 
Supplies Dept. : зо, UPPER THAMES STREET, Е.С. 
Telephone: Lonpon Watt 8270. Telegrams: ~“ SiguoroR, LONDON.” 
BRANCHES: 


SHEFFIELD CALCUTTA SINGAPORE SYDNEY 
BRISTOL MANCHESTER — JOHANNESBUR3 BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE CAPE TOWN MADRAS RANGOON TORONTO 


BIRMINGHAM GLASGOW 


THE GENERATORS. 


On Friday evening, 27 inst.. The Generators will be in- 
stalled at the Imperial Restaurant, Regent-street, London, 
and will be paralleled at 7:30 p.m. by Chief Generator Chis- 
holm, who will be the biggest unit in circuit during the even- 
ing. Reverse current relays strictly prohibited and overload 
relays only allowed if fitted with а `* hold-on " time element. 
Each Generator must take its proper share of the load and no 
“ diverter resistances ” will be permitted. Апу attempt to 
run on the " bye pass " will be severely dealt with by distance 
control from the chair. Kinetic condensers, and horn arresters 
on sale at the S. & B. bar before “ phasing " of the Generators 
13 commenced. | 
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METAL LAMP PRICE SITUATION. 

We have remarked from time to time upon the possibility 
of there being a further reduction in the price of metal lamps 
about the time of the Electrical Exhibition. Now, during the 
last week of the Exhibition, most of the metal lamp makers 
announce a large reduction in the price of high-voltage lamps 
and a small reduction in that of the low-voltage. These 
reductions have come at a rather awkward time for the trade 
especially as winter stocks will have been taken in and cata- 
logues and price lists printed on the old basis. These, however 
must be regarded as incidentals to whatever the cireumstances 
are which have brought about this reduction in prices. 

From a general review of the metal lamp situation there 
seems to be no doubt that the introduction of the drawn-wire 
lamp is in some way responsible for the present change in 
prices. There appears to be every possibility that this pattern 
of lamp will be the standard for next season's market. We 
have already pointed out that although one particular firm 
the B.T.-H. Co., have brought to a successful conclusion ex peri- 
menta with drawn tungsten lanips of low voltage, other makers 
have been working in the same direction and will probably 
come into line at the earliest possible moment. This develop. 


ment, and the reduction in the price of the lamps, will, of course, 
confer benefits on the general public, but we cannot help feel. 
ing that electric lighting will become more popular with the 
cheap metal lamp than with the expensive one. The initial 
outlay is the first consideration of the average light user, and 
he will continue to purchase carbon lamps at 6d., even though 
they take 6 watts per candle, rather than pay 3s. 9d. or 4s. 
for a lamp taking only 1} watts per candle. The public must 
receive first consideration in this matter. It requires educa- 
tion to change the old ideas regarding inefficient illuminants, 
and the difficulty, of course, is to explain that the higher 
initial cost will be speedily saved with the lower subsequent 
consumption. 

We do not think that this reduction in prices need be looked 
upon in any way as a process of cutting or anything in the shape 
of arate war. It will be noticed that all the important makers 
have associated themselves with the reduction, and tlis 
encourages the view that there are ultimate advantages to be 
reaped hv the change in price. Many people imagine that 
the carbon lamp is dead and buried. This is far from being 
thecase. "There is plenty of room for all the lamp makers who 
are at present trading to obtain their share of the market, and 
we see no reason why they should not all materially benefit. 
As there is apparently an understanding amongst them on 
matters of price, we hope to see some mutual agreement 
arrived at regarding the commercial exploitation of the drawn 
tungsten wire lamp. The squirted tungsten pattern has been 
given a good run, and the experiments which have resulted in 
the production of the drawn wire pattern have procceded side 
by side with the commercial marketing of the squirted pattern. 
Now that the drawn wire type is ready for the market the 
squirted type should be rendered obsolete as quickly as pos- 
sible. We hope, however, that the drawn wire pattern will be 
made to hold the market and the public for at least as long a 
time as has the squirted pa:tern. Electric lighting is very 
popular and is becoming even more popular. If the con- 
certed efforts of supply authorities and electrical contractors 
are anvthing to go by, weshall have gas lighting outdated in 
a few years, but there is an element of danger in tempting the 
public with entirely new pattern lamps too frequently. These 
remarks savour of platitudes, but we think that they can he 
appropriately voiced on the present occasion. 


FOR THE LAST TIME. DON’T MISS— 


Frisby Mechanical Ammeter; Drake & Gorham’s stand, 
No. 61-62. 

Electrelle Piano Player; Cord Pull Switch, Ediswan stand, 
No. 15-16. | 

Masta Fool-Proof Ironclad Switchgear ; 
stand No. 129. | 

“ V.B.” One-screw Ceiling Rose; Siemens’ stand, No. 179- 
184, 

“ Kwik-Fix " Ceiling Rose; Emmanuel stand, No. 195. 

Ferry and Ferrozoid Resistance Material; H. Wiggins, 
stand 247. 

Vernier Three-phase Expansion Joint;  Reyrolle's stand, 
No. 147. 

Edison Nickel Battery ; stand 253-4 Gallery. 


Berry Skinner’s 


“ Diamond Н” Series Parallel. Heater Switch ; Hart Mig. 


stand 76. 
Cord Pull Switch; Ediswan stand, 15-16 


OLYMPICS. 


How did the King get through the Exhibition without 
being recognised ? 

То Гатр Dealers : Why get їп а Tantram about the new 
lamp prices ? 


Why isn't the Electro-Harmonic being held in the Exhibi- 


tion Annexe to-night with Mr. H. H. Berry as premier turn 
on The Eléctrelle ? 


Have you tried Calorite Pop-Corn at Stand 124-135 ? 


Who said there was no more witchery in magic ? А 
Who wants another month of it ? ! 
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VICKERS 
MOTORS 


FOR ALL PURPOSES. 


IN ALL SIZES UP TO 50 H.P. : || 


Their rigid and substantial construction enables 
them to withstand the most severe usage and give 


a continuous and uninterrupted service without 


help from the repair shop or any undue heating. 
Stand Nos. ЗО and 92 Olympia Electrical Exhibition, 


THE ELECTRIC & ORDNANCE ACCESSORIES CO., Ltd., 
Proprietors : Vickers Limited. 


| ASTON, BIRMINGHAM. 


алт e 24 сет $2 
(9) (n) а (у) sm 
MA OY Lame? LADY 
P BET AE 
Y REDUCTION “= 
| 529$ 
OF PRICES © 
| x | , | 283.5 i | BINS 
By reason of improved manufacturing facilities the cost of proauction 
о’ MAZDA LAMPS has been lowered. 2 


The following are the reduced prices for 
Г 


Mazda Lamps 


Р 
e THE LAMPS WITH GENUINE DRAWN WIRE TUNGSTEN FILAMENTS, Г] 


b 


= 
i i Sd 
MAD 


| a USD 


о 100/135 volts, 17, 25, 30; 40 and 60 watts, 29. Gd. ‘each AR 
(y 200/260 volts, 30, 40 and 60 watts ..- 38, Od. ,, 
(Usual terms and extra charges continue to apply.) 


THE BRITISH THOMSON-HOUSTON CO., Ltd., Rugby and London. [] 


йм Google 
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ENTIRELY 
ШЇ! 
MADE. 


RATED ACCORDING If án - paying a 

visit to the r;xhibition at 
TO STANDARD. . Olympia To-day or To- 
BRITISH CANDLE . | morrow—the last days— 


POWER do not fail to inspect 


STAND NOS. 207-208— 
THE DISTINCTIVE LIGHTHOUSE. 


POPE’S ELECTRIC LAMP Co., Limited, 
HYTHE ROAD, WILLESDEN, LONDON, N.W. 


Telephone: HARLESDEN 70. 


3l 
NEW METAL LAMP PRICES. 


Ав the announcements of most of the lamp-makers this week 
indicate, there 1s to be a considerable reduction in the price 
of metal lamps from now onwards. This reduction will affect 
the low-voltage lamps slightly, and the high-voltage lamps 
very considerably. The General Electric Co. send us their 
revised price list, from which we gather that the 100-135-volt 
17-watt lamps, pear shaped, will be 2s. 6d. each. This will 
also be the price of the 100-155 volt, 25, 32, and 55 watt lamps. 
The 25-55-volt lamps, 10 to 55 watts, vary in price from 2s. 3d. 
to 3s. each. The 200-260 volt, 32, 40 and 55 watts are reduced 
to 3s. each, this price being for the pear-shaped lamps. "The 
round bulbs are 3d. each extra. Osram candle lamps for 25 
to 135 volts vary from 3s. 3d. to 4s., according to candle power 
and whether plain or twisted. Тре high candle power Osram 
lamps, which are so popular for street lighting, open-space and 
hop illumination, are also reduced. The prices are :— 100 watt 
4s. 9d., 200 watt 9s., 300 and 400 watt 17s., 600 watt 20s.. 
1,000 watt 30s. The candle-power approximately corresponds 
to the wattage. The lamps are suitable for 100 to 260 volt 
circuits. In sending us this revised price list the General 
Electric Co. state that they have no idea of a lamp war in 
reducing the price of Osrams, and they point out that the prin- 
cipal lamp firms are also quoting the same prices as themselves. 
They further intimate that improvements in manufacture and 
the greater skill of operatives in reducing breakages have 
enabled them to reduce the price of the lamps. They also 
point out that the new prices will materially extend the field 
of use of both the Osram and otler metal lamps, and this fact will 
widen the field of operations of the electrical engineer against 
gas lighting. They inform us that this is a concerted move 
on their own part and that of the principal firms who are 
either their licencecs or with whom they have a patent under: 
standing to assist the electric-lighting industry in its fight 
against gas. We may remark that Messrs. Drake & Gor- 
ham are associated as large dealers in Osram lamps with these 
reductions. 
offered at reduced prices, which took effect on the 16th inst. 
The 100-135 volt, 17, 25, 30, 40, 60-watt lamps are now 2s. 6d. 
each, and the 200-260 volt 30, 40 and 60-watt lamps are 3s. We 
undcrstand that the new prices, as far as dealers are concerned, 
will cover any stock in Mazda drawn-wire lamps held on the 
16th inst. The company state that the increase in their 
manufacturing facilities at Rugby has resulted in a reduction 
of the cost of making Mazda wire lamps, which has enabled 
them to lower the price of the lamps. 

There will also be a reduction in the price of Tantalum and 
Onewatt lamps as announced by Siemens Bros. Dynamo 
Works. The 200-250 volts, 25, 32 and 50 c.p. bell-shaped 
Tantalum lamps will be 3s. each, 3d. extra for spherical bulbs. 
The prices of Onewatt lamps as revised will be as follows -— 
100-130 volt 5&-watt bell-shaped lamp 2s. 6d. each, spherical 
lamps 3d. extra, 200-250 volt 55-watt bell-shaped lamp 3s., 
spherical lamps 3d. extra. We understand that the discount 
scheme in regard to both these types of lamp will not be 
altered. Messrs. Siemens anticipate that the reduction in 
price will tend to still further popularise Tantalum and Опе- 
watt lamps, the sales of which, we understand, are steadily 
Increasing. We may remind our trade readers that Tantalum 
showcards and trade literature will be supplied to contractors 
and lamp dealers without charge, overprinted with their name 
andaddress. Messrs. Drake & Gorham are also identified with 
these Tantalum and Onewatt lamp reductions. 

The Brimsdown Lamp Works, * Z" Electric Lamp Mfg. 
Co., Edison & Swan, Pope's Electric Lamp Works, The 
Electrical Co., Simplex Conduits, British Westinghouse Co., 
Sunbeam Lamp Co., Cryselco, Ltd., Krupka & Jacoby, Falk 
Stamann, and С. M. Boddy & Со. also announce reduction 
їп the price of the foregoing lines. We understand that the 
reduction in prices is practically general throughout the trade. 

It will be seen from the above that the price reductions 
in metal lamps practically cover the whole of the makers and 
dealers, consequently it is not possible to regard the reduction 


as anything in the nature of а lamp war. 


The B.T.-H. “ Mazda" drawn-wire lamps are 


a s,s 
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Street Lighting. 

The display at Olympia of fittings specially designed for street 
lighting is an excellent one, and central-station engineers and muni- 
cipal deputations who have visited the Exhibition have taken a 
considerable amount of interest in it. Most of the lamps and fittings 
firms show designs which have been prepared and tested in street- 
lighting service, and a considerable amount of` standardisation is 
noticeable. Mr. Haydn Т. Harrison, who is well known as a 
specialist in street-lighting methods and fittings, has been kept very 
busy at his stand in the gallery explaining the advantages of the 
various types of lanterns which he has developed for street-lighting 
work. Mr. Harrison has handed us a copy of his latest street-light- 
ing catalogue which is replete with information on the subject and 
contains illustrations of brackets, post and pillar fittings and lanterns, 
switches, anti-vibration devices, photometers and a quantity of 
useful data on street illumination in gencral. We reproduce one of 
these illustrations, which shows Mr. Harrison's latest pattern of high 


HaypN Harrison’s Hicu С.Р. METAL Lamp LANTERN FOR 
STREET LIGHTING. 


candle-power lantern for use with tungsten lamps. This is con- 
structed to take 3, 4 or 5 lamps for а maximum candle-power of 
300 to 700. This type of lantern is being taken up widely and may 
be seen in the main and side streets of з considerable number of 
important towns. The list of users of Mr. Harrison's fittings is too 
long & one to publish here, but interested engineers should make 
applieation to his office at 11, Victoria-street. London, S.W., or at 


Olympia, stand. 309, in the gallery. 


Another exhibit of interest to engineers who are concerned with the 
question of street lighting is that of Messrs. Lucy & Co.. which is in 
the body of the hall. This firm makes a speciality of fittings and 
lamp-posts for street lighting. These can be supplied for new schemes, 
or the company is prepared to undertake the conversion of existing 
lamps and lanterns. А considerable seleotion of lamp-posts is offered, 
and the exhibit also includes a variety of disconnecting and joint 
boxes, feeder pillars, fuse distribution boxes, &o. : 
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AEGMA LAMPS 


Prices are reduced as from 16th. 


25, 32 & 50 C.P. 200/260 V. $/=, 


N < TRADE TERMS UNALTERED. 


КЧ Write for New List. 


THE ELECTRICAL CO., LTD. 
AEGMA Lamp Dept. 
122/4, CHARING CROSS ROAD, LONDON, W.C. 
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[(NON-ENCRUSTING ZINCS. 


THE EXHIBIT OF THE EYRE SMELTING CO. 


In the gallery at Olympia there is an exhibit which cannot 
fail to have interested users of primary batteries of every 
The displav made hy the Eyre Smelting Co. of 
zincs and " Eyre" anti-friction 
It is, т 


description. 
Bamber’s non-encrusting 
white metal is the finest of its kind in the Exhibition. 
fact, the only exhibit which is entirely confined to one range of 
such products. 

The zincs manufactured by the Bamber process are free from 
encrustation and local action, they ensure a full and constant 
supply of current, they have double the life of ordinary zines 
and they require practically no attention. With ordinary 
zincs it 1s necessary to remove the encrustation from time to 
time, and this 1з a troublesome and costly job. The Bamber 
non-encrusting zinc can be made up in a large variety of shapes 
We illustrate four typical patterns which are in 
special design for a 81х- 


One of these shows a s 
[he zine 1s provided with 


and sizes. 

regular use. 
block agglomerate Leclanché cell. 
а copper wire about 1 in. thick, which is used to suspend the 
zinc low enough to be covered by the battery solution. An 


eye at the end of this wire is used for connecting ригроз 
Another circular zinc shown 1s one specially designed for elec- 
trie clock batteries, and 1t can be used in a Leclanché cell. Of 
the two rod zincs illustrated one is of the skittle pattern, and 18 
a bamber improvement on the Fuller tvpe, being made thicker 
at the top than at the bottom to compensate for the greater 
wear Whicn takes place at the top. The other zinc is the 
Bamber type as employed with Leclanché batteries one to 
three piut size. 
The display 
shown in som 
not, however, 
stand. ‘and the extr mery neat manner 
types of zincs are set out. | 
We may remind our readers that the 
zinc has been subjected to tests and practice which extend ovet 
a period of years. Then again tests at the National Physical 
Laboratory have shown that an ordinary zinc rod will wear 
away 17 times as fast as the Bamber zine. The zines have 
been and are supplied to the General Post Office, the War 
Office, the Crown Agents for the Colonies, the High Commissioner 
for the Union of South Africa, British Colonial and foreign rail- 
ways and numerous electric telegraph and clock companies. 


of material"and zincs exhibited at Olympia is 
measure*in “the adjoining photograph. It does 
pring up the general bright appearance of the 
ш which the various 


amber non-encrusting 


а FOA 
О" 


The EYRE S 


We would advise interested readers while the Exhibition is 
open to seize an opportunity to visit this interesting exhibit. 


The “ Eyre " anti-friction white metal on view is suitable for 
d ingots and samples of different 


lining all classes of bearings, an 
brands are on view. This white metal has been extensively 


STING ZINCS. 


BAMBER № 


EXAMPLES OF 


| 
L 4 d" > 
used for raiwa Vs, е lee tric tramw: ays and 1T mine and machinery 


There is also a small exhibit of 


hearings of ; | descriptions. 


lined brass rerit 
The works of the Evre Smelting Co. are а 
and their sole London representatives are Messrs. 


t Tonbridge, Kent, 
Alan S. 


King & Co., 28, Victoria-street. 


Igranie at Olympia. 


The display of ironclad switchgear, solenoid operated motor 


starters and circuit-breakers made by the Adams Mfg. Co. occupies 
a prominent position immediately facing the main entrance at 
Olympia. An attractive feature of the exhibit is a revolving octa- 
сопа] stage 10 ft. in diameter at the base and tapering by steps to 
the apex. The panels forming the eight sides are filled with ex- 
amples of Igranie switchgear and photographs. The stage 18 motor- 
driven and the motor is connected up with various types of starters, 
controllers and speed regulators in such a way that the action of 
these can be demonstrated by the movement of the revolving stage 
itself. The controllers exhibited include standardised and special 
forms for every class of duty to which electric motors are applied. 
The exhibit has attracted special attention on account of its novelty, 
and also by reason of the varied character of the company’s pro- 
ducts in controlling gear. 


e $c a Ao 


E 
Os 


ELTIN: 


-~ TONBRIDGE. - 


М x 2 B Е 
= " - Е 
— e a- —— a Ted PA ‘7 
FITE: SS —— 


A Foxe DISPLAY OF NON-ENCRUSTING ZINCS AND ANTI-FRICTION METAL AT OLYMPIA, BY THE EYRE SMELTING Co 
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REDUCTION 


IN PRICES 


OF 


OSRAM, 
TANTALUM 


ON EWATT 
LAMPS. 


WRITE FOR NEW PRICES. 


Call at our Stand No. 61 when at Olympia. 
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DRAKE & GORHAM, 


: ИР 
" о да LONDON. 66, Victoria Street, S.W. 893 Westminster (three lines), 
wx EM ue MANCHESTER, 47, Spring Gardens, secs tna ann 
or е ‚1 
GLASGOW, 60, Wellington Street. 3858 Corporation, and 
2198 Argyle, Glasgow. 
BELFAST- Faraday louse, Quesn Strest (Мг. F. W. Parkes) BRISTOL—4, Bristol Brid 
‘ ge (Мг. W. Н. В. Cleave). 
CARDIFF—4, Church Street (Mr. H. Nance). BLIN—Norwich Union Chambers, Dawson Street (Mr. D. J. Doolan). 
LEEDS—11, Upper Mill Hill, Boar Lane (Messrs. Casperson Bros ). MIDDLESBROUGH—203, Linthorpe Road (Messrs. J. T. Bell, & Со.). 


NEWCASTLE-O.N-TYN E—I, Higham Place (Mr. F. T. Hanks) GSHEFFIELD—74, High Street (Mr. Wm. Molesworth). 
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INSULATORS AT THE EXHIBITION. 


One of the features of the Manchester Electrical Exhibition 
was а high-tension testing transformer for applying high 
voltages up to the breakdown point of various patternsjof 
insulators. А somewhat similar display has been made at 
Olympia by the firm who were responsible for the Manchester 
exhibit, Messrs. Bullers Limited. The exhibit is, however, 
rendered more imposing by the fact that the height of the hall 
has admitted of the erection of a latticed steelwork mast, as 
employed abroad for carrying extra high-tension transmission 
lines. Associated with this portion of the exhibit is a display 
of extra high-tension insulators of the suspension type, suitable 
for voltages of 80,000 or 100,000. We understand that this 
pattern of insulator is now being manufactured by Messrs. 
Bullers. From the public point of view this interesting section 
of the exhibits is, unfortunately, somewhat lost, but we 
sincerely hope that those engineers who are interested in high- 
tension power transmission will, even at this late hour, take 
an early opportunity of visiting the stand. The transformer 
referred to above for testing the insulators can be used for 
obtaining a potential as high as 100,000 volts. The latticed 
steelwork mast referred to is, we are informed, one of an order 
recently executed. The company’s products in the shape of 
telegraph and telephone material, both insulators and their 
metal supports, also telegraph and telephone tubular steel 
poles, are well known, and Bullers’ patent ventilator is em- 
ployed by many central station and tramway engineers. This 
is а special type of box duct ventilator, which eliminates the 
risks of explosions. In addition to the above we may mention 
the representative display of various patterns of vitreous porce- 
lain and china for electric light accessories of every description. 

Messrs. Laing, Wharton (Ltd.) also make an effective show 
of high-tension insulators of a pattern which is in extensive 
use on the Continent. These are known as link insulators, and 
comprise a series of porcelain pieces, which are hung together 
in a vertical plane, the number of links depending upon the 
voltage of the line. At the Turin Exhibition we understand 
there is а mile length of line which is shown in operation 
at 105,000 volts. These insulators are manufactured by 
Vedovelli, Priestley & Co., of Paris. | 

Messrs. W. F. Dennis & Co. also make a comprehensive dis- 
play offinsulators manufactured by the Karlsbader Kaolin- 
Industrie-Ges., of Austria, for which they hold the sole agency 
in the United Kingdom, the exhibit comprising high-tension 
porcelain insulators for working pressures of from 3,000 to 
100,000 volts, telegraph and telephone insulators, porcelain 
electric light fittings, shackles, knobs, cleats, switch and fuse 


ACUUM VARNISH IMPREGNATING AND COIL 


DryiIna MACHINE, 


PrNcHIN, JOHNSON У 
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bases, &c. The insulators are all tested before leaving the 
factory, the Karlsbader Company having laboratories for 


testing up to 250,000 volts. 
A comprehensive exhibit is also made by Krausse & Auer- 
bach of steatite, china and earthenware for electrical accessories 


of all kinds. Designs are carried out to order, but we under- 
stand that only large quantities will be considered. 


Pinchin, Johnson & Co. : 
The exhibit of insulating varnish and vacuum impregnating, plant 


is quite the best{show of its kind at Olympia. Messrs.} Pinchin, 
Johnson are well known in the insulating varnish business, and have 
demonstrated from time to time the serviceable character of their 


PINCHIN, Јонмвом'в EXHIBIT AT OLYMPIA. 


varnish in practice. We reproduce illustrations of their stand and 
also of an interesting power-driven impregnating machine suitable 
for insulating coils and bobbins of wire up to certain sizes. The 
plant is suitable especially for tramway field coils, which require to 
be carefully and thoroughly insulated. The coils to be treated are 
placed in the exhausting chamber, and after the air has been ex- 
hausted varnish is admitted and immediately finds its way into the 
interstices of the coils, Pressure can be applied in addition to 
ensure that the process of impregnation’ is made complete. The 
apparatusYis also suitable for the drying in vacuo of any piece of 
electrical apparatus from which it is necessary to extract every trace 
of moisture. The exhibit includes specimens of standard ,varnish 


and insulating papers, cloths, &c., treated with it. 
Major & Co. 

This firm make an exhibit of insulating varnish and allied spect- 
alities. А high-tension testing set has been fitted up at the stand, 
and with this demonstrations are given of the ability of the company's 
varnish to withstand high voltages. We understand that the com- 
pany's chemical and electrical leboratories are specially fitted up 
for work of this character. Ап interesting booklet is being given 
away at the stand, which describes in detail the manufacture of this 


firm's varnish. p- 
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SMALL POWER APPLICATIONS. 


os 


The Electrical Exhibition at Olympia has come as something 
of a revelation to the public in the display of small apparatus 
in which the tiny electric motor plays an important part. We 
sincerely hope that now the Exhibition is on the point of 
closing some good has been done in educating the public up to 
the idea that electricity is suitable for something more than 
mere illumination. We notice that our gas friends, in spite of 
their jeers and gibes at the Exhibition, have very little to say 
about the vacuum cleaners, knife cleaners, sewing machines, 
boot polishers, and a variety of other articles which no con- 
ceivable kind of pocket gas engine could drive. 
№ The vacuum cleaner exhibits have attracted large and 
appreciative audiences. We understand that a very consider- 
able volume of business has been done by the exhibitors of this 
class of apparatus. The portable pattern of vacuum cleaner 
is one of those delightful little instruments which the average 
man can present to his wife for a Christmas or birthday present. 
The cost is comparatively low when one considers the ex- 
tremely high efficiency of the apparatus. There is practically 
nothing to get out of order. The motor is well made, and as 


“ THE ELECTRIC KLEENALL.” 
(See p. 39.) 


(G.E.C.) 


long as the oiling is looked after, the cleaner will run for in- 
definite periods with any amount of use and abuse. The 
nozzle attachments make the cleaner something more than a 
mere carpet sweeper. By the use of these additional devices 
it 13 possible to get into the remote corners of the house to clean 
the insides of bookcases and cupboards, remove dust and dirt 
from ceilings апа walls, and, in fact, to collect particles from 
those little nooks and crannies which are regularly left for the 
annual spring cleaning. The vacuum cleaner practically dis- 
penses with the necessity for spring cleaning. Judging by its 
capabilities, it should only need to run over the principal rooms 
in the house once a week, taking each room, say, in turn. 

Many of these small domestie power applications are 
similar to the electric iron as proselytes for the wider use of 
electrical energy. Although the initial cost is very much 


‘SIMPLEX CONDUITS Lp. 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
| AND COOKING MATERIAL, &c. 
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higher than that of the iron, they are much more economical of 
electrical energy in use. If the public demand can be stimu- 
lated the price of the apparatus will come down, and come 
down rapidly. We think this quite possible without lowering 
the standard of manufacture or impairing the gocd qualities 
of the cleaners. The firms who are showing the portable type 
at Olympia are, we believe, quite unable to cope with the 
соса demand which is arising. We hope that they will 


THE MAGIC CLEANER. (MAGIC APPLIANCES Co.) 
(See p. 39.) 


shortly be in a position to supply wherever needed, because the 
winter season is quite the best for pushing this class of 
apparatus, 

An attempt has been made to standardise the small motor 
for domestic purposes by providing the householder with a 
single motor and a suitable attachment, which makes the motor 
applicable to the driving of practically all patterns of domestic 


Hose AND ATTACHMENTS SUPPLIED WITH MAGIC CLEANER. 
(MAGIC APPLIANCES Co.) 


machines. This device has been dubbed the Electric Mary Ann, 
and is shown by the General Electric Co. It can be used for 
driving sewing machines, knife cleaners, boot polishers, 1се- 
making machines, and, with the larger sizes, washing machines. 
With a little adjustment it might also be employed for working 
a small lathe or a good sized fret-work machine. 


[Further reference is made to these devices on р. 39.] 


Oo OCOC 


37 


SUPPLEMENT to “The Electrician.” October 20, 1911. 


METAL (TUNGSTEN) FILAMENT 
ELECTRIC LAMPS. 3 


GREAT REDUCTION | 
ІМ PRICES. EE 


NEW TYPES. 
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METALLIC FILAMENT LAMPS. 
REDUCTION IN PRICE. 


LAMPS OF 


HIGH VOLTAGE, 16 c.p. 
САМ NOW BE SUPPLIED | 
FROM STOCK. 


The 


“2” Electric Lamp Manufacturing Co. Lt 


WILL GIVE A FULL INDEMNITY 
TO ALL PERSONS SELLING OR USING LAMPS MADE BY THEM. 


“Z LAMPS can be obtained from the following Wholesale Houses :— 

Messrs. BAXTER & CAUNTER, LTD., 86, Charing Cross Road, London, W.C. 
THE SLOAN ELECTRICAL CO., LTD., 12, Golden Lane, E.C., and Manchester. 
Messrs. VERITYS, LTD., 31, King Street, Covent Garden, W.C., 


and BIRMINGHAM, BRISTOL, MANCHESTER, LIVERPOOL, LEEDS, 
NEWCASTLE, GLASGOW, DUBLIN. 
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SMALL POWER APPLICATIONS (continued). 
The Electric Kleenall. ior 


the earpet or floor and delivers them into a special dust-tight bag 
hanging underneath the handle by which the cl 
the carpet or floor. The motor ean be run on either alternating- 

ble for connection to 
an ordinary lamp-holder. There is a switch attachment at the top 
of the motor by which it can be conveniently turned on and off. 


Magic Electric Appliances, 


Another pattern of electric broom is that exhibited by Magic 
Appliances (Ltd.). In this case the motor is of the horizontal pat- 
tern, and in addition Ёо ће suction nozzle a pair of rnbber-tyred 
wheels is fitted by which the cleaner can be readily moved backwards 
and forwerds. The cleaner is sufficiently powerful to lraw dust 
through a carpet when it is spread thickly on the'nnderside. T here 
13 а Switch“on"the handle by whieh the motor can be turned on and 


AN EFFECTIVE ADVERTISEMENT OF MaGic CLEANERS AT OLYMPIA. 
(Arranged by Mr. J. Conway Price.) 


off. The dustprooí bag attached to the handle will hold a consider- 
able amount of dust, and it can easily be withdrawn for oleaning 
purposes. 


The Imperial Electric Co. 

The suction cleaner exhibited by this firm is somewhat similar in 
design to that just deseribed. The motor attached to this cleaner can 
be run on direct-current or alternating-current circuits, and it is 
fitted with ball bearings and self-oiling arrangement. The dust- 
proof; bag is closed by a clip which is readily removable and assists 
in the speedy deposit of the contents of the bag in the dust bin. 


Duncan Watson. 

b+ A type of cleaner which differs somewhat from the foregoing is that 
exhibited by Duncan Waston. This is known as the Santo. 
and is a self-contained apparatus from which a flexible suction nozzle 
is taken for cleaning purposes. The cleaner itself is cylindrical in 
form, and a small motor is placed on the power part of the case and 
eocentrically geared to a bellows immediately above the mote: 
chamber. Surmounting this is the bag into which the dust and dirt 
are drawn. Immediately above the bag inlet is a small glass window 
through which it is possible to observe the passage of the dust into 
the bag. The cleaner is sufficiently light to be carried about from 
One room to another, and the motor can be operated on an ordinary 
lamp circuit. 


British Vacuum Cleaner. 


The British Vacuum Cleaner make а comprehensive display of a 
number of their cleaners, one of the most interesting being a domestic 
pattern, in which 4 H.P. and i Н.Р. motors are employed. There is 
also a 2-н.р. type. in which a pair of cleaners are driven from one 
motor. This pattern is recommended for fixed installations where 
the suction piping is carried about the house to nozzles of various 
instruments, A oonsiderable amount of interest has been taken in 
this exhibit, particularly as it is quite of the open type, and has on 
that account been specially conspicuous. 


THE “VORTEX” CLEANER. 


This is a type of vacuum cleaner which can be applied as a fixture 
to a house and the whole ’of the apparatus confined to the basement 


cleaner. The suction pump jis directly driven by a small electric 
motor, and there are suitable attachments, such as filter and dust 
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“ VORTEX ” CLEANER IN Е. 


collecting box, which immediately adjoin the motor outfit. At con- 
venient points in certain of the rooms, a suction nozzle is fitted 
up just behind the skirting board and a sufficient length of flexible 
hose is provided to take into all the rooms on the particular floor. 
А variety of nozzles can be supplied with the outfit, some of these 
nozzles having brushes and felt pads for going over polished floors 


or furniture, The apparatus is on view at the stand of Siemens 


To Drain, 


SECIION THROUGH HOUSE FITTED WITH “ VORTEX ' 
(SIEMENS. ) 


Bros. Dynamo Works, and we understand that it has been fitted up 
in & considerable number of private ‚houses, particularly country 
houses. The smallest outfit is driven by a 2} н.р. motor. The 


“ Vortex " cleaner is sold under licence from the proprietors of 
Booth's patents. | 


FLAME ARC WITH UNIQUE 
TWO YEARS’ WARRANTY 
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TELEPHONES AT OLYMPIA. 


Visitors to the Exhibition who are fortunate enough 1n not 
being members of the electrical industry have displayed a con- 
siderable amount of interest in the G.P.O. telephone exchange 
in the Exhibition. This has been giving service to the ex- 
hibitors who thought it worth while to instal telephones on 
their own stands, and thereby increase their indebtedness to 
those exhibitors and thcir friends who so frequently came along 
with their " May I use your "phone ? " The exchange board, 
by the way, is the product of the Western Electric Co., and 1s a 
fine piece of work put up at the Exhibition in record time. 

We hope that the efforts of the telephone manufacturers who 
have exhibited at Olympia with a view to popularising the 
telephone have not heen expended in vain. Judging by the 
interested crowds at the stands of the Western Electric Co., the 
Sterling Telephone Co., the General Electric Co., Siemens Bros. 
& Со. and Gent & Co., there should be a brisk demand for house 
and office intercommunication sets. All these firms specialise 
in systems of this class, and they can point to many hundreds of 
installations where products are giving satisfactory service. 
The enamelled metal pattern of telephone instrument has 
come to the front of recent years, and there are many admirable 
examples of this at the Exhibition. The construction ensures 
an extremely neat instrument, and it is a further guarantee 
of a good quality of insulation. Intercommunication sets 
made up in this way will stand that full measure of hard wear, 
to which only telephones in offices, factories and workshops are 
subjected. Such instruments are suitable for central battery 
working, and are designed for metallic 
circuits throughout, so that satisfactory 
talking can always be looked for. From 
what we can gather from the firms who 
are interested, instruments of this type 
are hecoming popular in country houses, 
town residences, Hats and boarding houses. 

The extension of the telephone in com- 
mercial establishments has given rise to а 
demand for a simple form of exchange at 
which the distribution of the calls to the 
various departments can be conducted in 
a simple and satisfactory manner. The 
firms mentioned above have developed 
patterns of exchange switchboards suitable 
for this purpose. The cordless type of 
exchange has become very popular lately, 
and its time-saving properties are very 
largely responsible for this. Then, again, NE 
this pattern of exchange has contributed to mam ШҮ." 
the increased use of the telephone because ы 
it enables an office requiring, вау, up to a 
dozen lines or so to be " telephoned " by 
an operator who can put in his or her time 
in other directions. 
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Reyrolle Switchgear Exhibit 


We published in our last issue a page of car- 
toons which humorously represented Reyrolle's 
show at Olympia. We now append a few 
technical particulars of the apparatus dis- 
played. The exhibit is of particular interest 
to mining electrical engineers and engineers in 
charge of power distribution schemes, the dis- 
play being mainly one of ironclad extra-high- 
tension, high-tension and low-tension switching 
apparatus and accessories. We may specially 
mention а draw-out pillar type gear which can 
be used as separate units or any desired com- 
bination of units. The 'bus-bar chamber is at 
the top. and the switch is arranged to plug into 
suitable contacts, the switch itself sliding on 
rails. There is an interlocking gear on the right- 
hand rail which is so arranged that the switch 
handle must be in the off position before the 
switch can be drawn out of contact with the 
*bus-bars. By means of a swing door the 


ee 


bility of any 


=. 
Pa 
Аа DRAWING The Fi A Ет 


428 UE gm ГАИ 


I "cuv 


Exnausting fae BULB к 
(Mort [from mernory mmedral ely aftr ws) 


V. ProronetRic Tks 
(Отак n Carmera,) 


The above illustration needs no explanation. 
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contacts can be covered{and locked up. The dividing box canYbe 
arranged for the cables to enter the gear either at the top. bottom 
or sides. The design has the advantage that the movable switch 
elements are interchangeable, and in case of adjustments being neces- 
sary the particular switch can be taken to the pit bank without dis- 
turbing any other portion of the gear. This type of gear is made 
both explosion and dust proof. 

A show is also made of explosion proof distribution boxes, drum- 
type starters and oil switches. Demonstrations have been made 
during the Exhibition with an explosion-proof distribution box 
which has been closed down. filled with gas, and has been fired 
by an electric spark inside the box. The extremely wide metal to 
metal joint between the lid and the box is left rough machined so that 
the box ean “ breathe." This allows of the entrance of gas. but in 
the case of explosion the gases are sufficiently cooled to rob them of 
all fleme by the time the pressure of the explosion reaches the exterior 
of the box. From repeated tests made at the stand no trace of flame 
could be seen emerging from the joints. This has been one of the 
most interesting demonstrations made at the Exhibition, and at- 
tracted the attention of mining electrical engineers who visited it 
last Saturday. . | 

Another item of considerable interest оп Reyrolle's stand is the 
Vernier joint. invented by Mr. C. Vernier, of the Newos»stle Electric 
Supply Co. This has been designed to take up any expansion which 
may occur in a cable. It has been found that sufficient pressure can 
be exerted by the expansion of the conductors to buckle а joint in 
the joint-box and even to force the conductors through the insulation 
into contact with the box. In the Vernier joint the cable ends are 
cut to leave a gap of 3 in., and a piece of brass tubing having flexible 
braids secured to it axially is slipped over the ends, and the ends of 
the braids are in turn secured to the cable. The cable ends are thus 


constrained to move in a straight line. and the flexible braids ensure 
continuity of circuit. The whole joint may be enclosed either in a 
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NEW WESTON INSTRUMENTO 


FORY 
А.С. SWITCHBOARDS. 
Telephone No. : ' Telegraphic and Cable Address : 
Power Factor Single Phase A.C. 
Meters. and D.C, Wattmeters. 
Model 215. Model 167. 


Voltmeters and 


Voltmeters and 
Ammeters. Ammeters. 
Model 151. Model 156. 


Polyphase Wattmeter, Model 216. 
Semi-flush type. 


Frequency Meter, Model 214. Synchroscope Model 226. 


The above illustrations show the external appearance of a few of the New Instruments which are fully 
illustrated and described in our New Catalogue 16. 
exceptional work involved in their design and 


A elose inspection of these Instruments will indicate the 
т nufacture, and a test under the severest working conditions will convince the most seeptical Engineer of 


their value. 
We invite the most critical dxaminatión of every detail of these New Instruments, and shall be pleased 
to forward our Catalogue 16 upon request. 


WESTON ELECTRICAL INSTRUMENT COMPANY. 


ELY PLACE, HOLBORN, LONDON, E.C. 


AUDREY HOUSE, 
60500000900 090000099999 900 o0 0o o7 


0009000000000 999 


.9 > ^ P Cum v YN э чт rod 


SUPPLEMENT to “ The Electrician," October 20, 1911 


EKTRIK 


ACCESSORIES. 


Quatity 
Uneoua ten, AT 


Au 


Lat EST 
| NCENUITIES 
Темрт 


You | 


lead box or in a wrought-iron pipe with special ends and glands for 
taking the lead covering and armouring. 

There is also shown a mono-break controller of 600 ampere capa- 
city, the interesting feature of which is that the current is not broken 
under each contact in turn. as in the usual design. but all the breaking 
is done on one contact only. А powerful magnetic field can be con- 
centrated on this point. and the chances of arcing are reduced to a 
minimum. Controllers on this principle are at present being deve- 
loped at the firm's works in Hebburn. 

An especially attractive item is а 20,000-volt ironclad switch panel 
typical of a large number supplied and on order for the North-east 
Coast companies. The general design is similar to the firm's well- 
known 12,000-volt switchgear, already described in these columns, 
but it is. of course, much larger to meet the increased pressure. А 
number of 6.000 and 12.000-volt panels are also on view. 


LUNDBERCS 
STAND №90 


OLYMPIA 
ELECTRICAL 
EXHIBITION. 


Sterling Telephones. фа 


The exhibit of this company is distinguishable amongst others at 
Olympia. mainly because it is devoted entirely to a display of a single 
range of produots—namely. electric bells and telephones. The 
stand has been made up so that in plan it resembles the letter X, and 
the legs formed by the letter have each,been utilised for showing 
speoifio branches of the company's products. . This arrangement 
serves to ooncentrate the attention of the visitor upon a particular 
set of bells or telephones, as the case may be. Two of the panels are 
especially interesting, because they contain the finest individual col- 
lection of mining. marine. military and traction telephones in the 
Exhibition. , We understand that this branch of the company's 
business is a very extensive one, and, judging by the variety of pat- 
terns of instruments offered, we should say that this statement is fully 
justified. The panels have been carefully arranged. and the instru- 
ments are fixed up in such а way that they can be examined in full 
detail without any difficulty. The well-known “ Primax " system of 
inter-communication telephones forms a prominent part of the ex- 
hibit. and occupies an entire panel to itself. Common battery and 
magneto telephones are also separately staged. and there is a mag- 
nificent show of bells and indicators of all types forming another sec- 
tion. Private, hotel, office and house telephones fill the remaining 
panel of the exhibit, and here again a considerable variety in styles 
and types of this olass of telephone is offered. We understand that 
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the company has been extremely busy during the Exhibition, and 
this may be largely attributed to the effective manner in which they 
have carried out their display. 


An A.C. Electric Bell. 

There is on view in the Exhibition at the stand of the Foster Engi. 
neering Co., which is combined with that of Emanuel & Co., an elec. 
trie bell which can be used on А.С. house-wiring circuits. The bell 
can be placed in circuit with an incandescent lamp, or with a resis- 
tance which is self-contained on the bell base, or with a small trans. 
former which reduces the primary pressure to 60r 8 volts. "The bell 


‚апа transformer are illustrated herewith. There are, of course, no 


contacts, as the armature vibrates in sympathy with the pulsations 
of the circuit. We understand that the armature vibrations cor- 
rectly synchronise with the circuit periodicity. The bell greatly sim- 
plifies the problem*of signalling in houses having an A.C. supply, 
because batterics are dispensed with,’and the bell having'no contacts 


VIEWS OF THE LOSTER CONTACTLESS 
ELECTRIC BELL AND 
TRANSFORMER FOR А.С. CIRCUITS. 


requires по adjustment. Where a bell transformer 15 used no altera- 
tions to the ordinary bell wiring is necessary, but with a lamp or wire 
resistance the insulation of one of the leads would require to be par- 
ticularly good. The bell is supplied by either of the above-men- 
tioned firms. 


Aluminium and the Electrical Industry. | 
There is only one specific exhibit.of aluminium at Olympia, and 
this is made by the British Aluminium Co. at Stand 266 in the 
gallery. We have referred from time to time in our columns to the 
enterprise of this company in producing various artieles in aluminium 
which will extend its utility throughout the electrical industry. The 
Olympia exhibit contains examples of many of these subsidiary pro- 
ducts. and by subsidiary we mean additional to wires and cables. 
with which aluminium is usually associated. These products include 
aluminium choke coils, bar and strip conductors for switchboards, 
‘bus-bar sections, fuse wire and strip, trolley heads, bow collectors, 
lampholders and a variety of accessories. Not the least interesting 
of the items shown is a coil of aluminium strip wound on edge, this 
being offered as especially suitable for lifting magnets. Railway 
motor field coils are also shown wound with aluminium wire. s The 
weight of the winding is seduced by 50 per cent., and the efficiency of 
a lighting magnet is considerably increased. It is stated that bare 
aluminium is cheaper than copper. The company has off the 
press an interesting publication (No.,115), which is an admirable 
survey of the many uses to which aluminium can be put in the elec- 
trical industry. It is a document which should be in the hands of 
every electrical manufacturer, central station engineer and electric 
power contractor. A copy can be obtained at the Exhibition, ог 


upon application to the company’s head office, 109, Queen Victoria- 
street. London. Е.С. 


а H.WEIDMANN, | 


RAPPERSWIL, SWITZERLAND, 


FOR 


| Presspahn and Insulating Material. 
| (Bee larger Advt. last week.) | 
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SPECIFY AND USE 


| No Temperature Coefficient. Wire will not Rust or Perish. | 
Contains no Iron. | 

The only Material of its kind Manufactured їп Engiand. 

Used largely and Specified by the Admiralty. —— 


Used aiso by the Italian and Japanese Admiralties. Г 

Write for List givi | i | 
rite Tor List giving Electrical Particulars of | | 

a fy 

Ten Grades of Wire. | 

WIRE. STRIP. SHEET. BARE. COVERED. | | 
СЕСЕ 2000 а ы з "mE ti 
Makers : | | Agent: LIONEL ROBINSON, is 
HENRY WIGGIN & CO., Ltd., 3, Staple Inn, London, W.C. j^ 
GEORGE STREET, BIRMINGHAM. | Telephone : 6323 HOLBORN. е, 

Telephone : 6400 CENTRAL. Telegrams : “ WIGGIN BIRMINGHAM." Telegrams: '' FERRYDOM,. LONDON.” n 
' н; 
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The most up-to-date means of communication. js 

Invaluable between Office and Factory or Departments i 

where a written record is desirable. d. 


SIMPLE. DURABLE. EFFICIENT. 


Can be maintained by your own тап, j 


Particulars for sale or rental may be had on application Jis: 
to the Company's Agents :— | 


dc esr ЧУ Lord-Howe Electrica] Engíneering Co., Ltd.. н 
8, James Street. MN 
MANCHEST ER—Drake & Gorham, Ltd., 47, Spring Gardens, f£ Tj! 
GLASGOW —Alston, Scott & Co., 50, Wellington Street. , 
BIRMINGHAM —Walker Bros., Upper Priory, Old Square. | 
CARDIFF—J. В. Saunders & Co., Ltd., Bute Street. MB 
LEEDS -Albert Innes 2. Albion Place. и, 
EWCASTLE-ON-TYNE —Falconar, Cross & Со, 7 & 9, Ridley At, 
i 


Place. 
NOTTINGHAM—W. J. Furse & Co., Traffic Street. 
BRADFORD —Steinthal & Boydell, 41, Piccadilly. = 
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Our Manufactures on Show at 


OLYMPIA, 
“STAND No. 147 


Include 


20,000 VOLT, 6,000 VOLT & 3,000 VOLT 
lron-Clad Switchgear. 


EXPLOSION-PROOF SWITCHGEAR FOR MINES. 


Fuses, Switches, Circuit Breakers, 
--.- - - ОЙ Switches, etc. —— —- 


— AEA 


Ring up Kensington 3466 and make an appointment, ; 


А. REYROLLE & Co., Ltd., 
HEBBURN-on-TYNE. 


Regeneration at Olympia. 

The exhibit of the Jandus Arc Lamp & Electric Со. has been 
noticeable at Olympia for the effective staging of the products of 
the company. We have already referred to the Jandus regenerative 


flame lamp. We think that our readers will be interested to see how 
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WHERE To REGENERATE AT OLYMPIA, 
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WEDEANIS3 ©. 
49 QUEEN VICTORIA STREET 


 [ ONDON, ЕС. 


ТЕТЕРНОМЕ-ВАМК,5 45. 


TELEGRAMS-FREDENNIS, LONDON. 


t has been possible% (and still is till the closing of the show) to re- 
generate within the peaceful confines of the Jandus exhibit. Com- 
fortable атш chairs and the telephone. what more could the tired 
visitor want ? АП other attractions of the exhibit are carefully 


displayed outside the stand! 


INTERIOR OF THE JANDUS EXHIBIT. 


i 
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. Boddy's Exhibit. En " 
Mic the neatest displays in the gallery at Olympia is the exhibit 
of G. M. Boddy & Co. This occupies an isolated site close to the 
entrance to the gallery tearoom. Mr. Boddy is well known in the 
industry as a supplier of metal lamps, and has built up a good con- 
neotion during his many years' experience. He is now specially 


pushing Mazda lamps, and his exhibit contains examples of the latest 


pattern of drawn wire tungsten Mazda. 
tage in the variety of tasteful and artistic fittings. 


The lamp is shown to advan- 
The adjoining 


С. М. Boppy’s STAND IN THE GALLERY, OLYMPIA. 


view of the exhibit gives an excellent idea of its arrangement. In 
addition Mr. Boddy is showing holophane stiletto reflectors and 
glassware, B.T.-H. non-luminous radiators, electric cooking appli- 
ances, toasters, grills, &c., and a full range of electrical accessories 
and motor-starters. We may remind our readers that Mr. Boddy 
has moved from Gray's Inn-road to more convenient premises at 


8, Leadenhall-street, London, E.C. 


100,000-Volt Insulators. | 
In the first issue of our Exhibition Supplements we referred to the 


100,000-volt insulators which Messrs. Bullers (Ltd.) have on view at 


their exhibit, and which they have been showing as capable of with- 


standing this pressure under actual test conditions. The insulator 


employed is of the suspension type, and is a development of a pattern 
originated by the General Electric Co. of America.: It is being 
manufactured entirely by Bullers (Ltd.) at their Hanley works, and 
embodies improvements which have been introduced as a result of 
experiments at that establishment. | 
Apparatus has been fitted up on Bullers' stand for the mechanical 
testing of these insulators, and we understand that strains up to 
4} tons can be applied before the insulated will break. The elec- 
trical testing apparatus comprises an oil-cooled transformer, on the 
secondary of which pressures varying up to 100,000 volts can be 
readily obtained. There is a circuit-breaker on the primary side, 
and this opens when the insulator flashes over. The tested insulator 
is suspended over a tank of water, and artificial rain can be applied 
во as to reproduce more or less faithfully the varying atmospheric 
conditions under which the insulator is designed to work. Sur- 
mounting the exhibit is a steel tower carrying pin insulators, which 
are suitable for. three transmission lines for pressures up to 50,000 
volts. These masts are the product of the Tipton works of Bullers 
(Ltd.), where the ironwork for their telegraph insulators has been 
made for so many years past. Lattice-work masts which the 
company is offering for extra-high-tension transmissjon service are 
also shewn. The shape of these is the result of a number of 
experiments, and is such as to provide an ample margin of safety 
against the various strains and stresses to which they will be sub- 


jected in service. 


‚ follows :— 


There is a possibility of considerable high-tension development in 
our important colonies, and it is to be hoped that the experimental 
work carried out by Messrs. Bullers with insulators and supporting 
masts, which extends over a period of several years, will meet that 
full measure of recognition at the hands of interested users of this 
class of plant which it fully deserves. 

A “Striking °° Showcard. 

Without s attempt at a pun the new showeard of the B.T.-H. 
Mazda wire-lamp is a striking production. We have already 
directed the attention of our readers to the merits of the drawn-wire 
Mazda lamp. but the showcard, of which we give an illustration, is 
designed to “ push” the lamp to the public. It should at once 
disabuse the man in the street of the idea that Mazda lamps are 
fragile, and with its excellent colour scheme and effective setting 


The Sun's only Rival 
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BRITISH MADE BY к Ò BETTER LIGHT 
BRITISH LABOUR “SMP LIGHTER BILLS - SAVES 75: 


THE NEW Mazpa LAMP SHOWCARD. 


there should be no difficulty in this object being achieved. The 
showeard is an excellent example of the practical and demonstra- 
tive in advertising, and the B.T.-H. Co. are to be complimented 


upon it. 

We may remark en pzssant that the B.T-H. Mazda lamp depart- 
ment has ready a quantity of attractive literature and booklets 
which is at the disposal of contractors and central station men. 
This literature, of which we have seen several examples, is essentially 
popular in tone and highly artistic in design and arrangement; it 


is the kind of thing that the public will at least look at and read, and 


this cannot be said of all trade literature in these days. The illus- 
trations in Mazda literature are the work of good draughtsmen and 
artists and are, furthermore, well and clearly reproduced. Many 
are of the thumbnail-sketch order and quite apt and clever. They 
present the value of electrio lighting in something of a new guise. 


Bat Meters. | 
In our issue of Oct. 6, p. 240, under the above heading, we stated 


that the temperature error is from 1 to 2 per cent. for 20°F. We 
understand that this should read } per cent. for a rise or fall in tem- 


perature of 20°F. We regret this error, and would ask interested 
readers to note the correction. 
Sturdy Pope Lamps. 

The durable character of the Pope metal lamp has received remark- 
able testimony from a firm who have had occasion to use them, 
These people have written to Pope’s Electric Lamp Works as 

“* Your metal filament lamps have given great satisfaction, and 
their great strength is proved by the way they stood in a fire in 
this city. When the joists burnt, the roof and contents of three 
floors: orashed down on to the first floor. -On the ground floor 
there were a number of Pope /m/f lamps hanging from the ceil- 
ing, and they stood the tremendous jar so well (and they were 
cold) that none were in any way damaged. “AS. & result I am 
installing your lamps (the order is enclosed) in theatre. battens 
and footlights—my customer remarking that if they would stand 
that fire they would stand any rough theatre treatment." 
This 18 а testimonial of which the company may wel] be proud.  , 
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“TANTALUM” AND "ONEWATT" 


PURE DRAWN METAL LAMPS. 
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SINGLE BU RNING TYPES 


(HIGH VOLTAGE). 
From OCTOBER IGth, 191. 


1: 
TANTALUM” LAMPS. 
200—250 Volts 25 & 32 С.Р. - - - - > |= ЕАСН. 
SPHERICAL BULBS 3? EACH EXTRA. 


E: ONEWATT " T | LAMPS. 


200—250 Volts, 55 Watts (45 C.P.) - > - - - c» / == EACH. 


SPHERICAL BULBS 35. EACH EXTRA. 
100—130 Volts, 55 Watts (45 С.Р.) - - e ТЫ 2 “7 IS EACH. 


LARGE STOCKS HELD. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. , 


Head Office : Supplies Dept. & Stores: ‘‘Tantalum’’ Lamps & Fittings! — 
CAXTON HOUSE, voca. S.W. 39, UPPER THAMES STREET, E.C. TYSSEN STREET, DALSTON, N.E- 
CENTRAL 8387—8388—8389. 
Telephones : DALSTON 2440 (three lines), 
Telegrams: * SIEMODYN, LONDON," 


Telephone : GERRARD Telephone : LONDON WALL 8270. 
Telegrams : ООНГО LONDON." Telegrams: *‘SIEMOTOR, LONDON." 


Works : STAFFORD: 


BRANCHES: | 
BIRMINGHAM. MANCHESTER JOHANNESBURG. SINGAPORE. CALCUTTA. SHANGHAI. RIO DE JANEIRO. 


BRISTOL. NEWCASTLE. GAPE TOWN. BANGKOK: BOMBAY. TOKYO. MEXICO. 
CARDIFF. SHEFFIELD SYDNEY. PENANG. - MADRAS. VALPARAISO. NEW YORK. 
GLASGOW. CONSTANTINOPLE. MELBOURNE. RANGOON. PEKIN. BUENOS AYRES. TORONTO. 


by GEORGE ТООКЕН, at tbe Baitorial, Peintiug aua. Fudlianing Uffices, 1. 2 and 3, BALIBBUMY COURT, PLEET BIHEET, ín the City of 
LONDON, FRIDAY, OCTOBER 20, 1911. 
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MANUFACTURERS AS PUBLISHERS. 


These are supposed to Бе the days of specialisation. The 
majority of manufacturers confine themselves to the making 
of a single article or types of manufactures which are closely 
related. We are given to understand that specialisation in 
production makes for perfection of output and results in 
exceptional economies in manufacture. This is the theme 
upon which the electric power engineer bases his argument to 
the power user. “ You аге not in business to make electricity," 
he cries. " That is my business, and I can give you the 
advantages and economics of specialised and concentrated 
generation of electrical energy.” Аз а rule this argument 
counts. The prospective consumer realises that he can make 
more money at his own business by looking after that than by 
engaging in a class of business which another man has made 
specially his own. 

We may now touch upon the subject which forms the title 
to this note. Electrical manufactures and engineering firms 
generally have shown a marked tendency in recent years to 
engage in a class of business which is practically tantamount te 
publishing. One firm leads off by the issue of an attractive— 
we might almost say magnificent—bound catalogue. This is 
put into circulation and finds its way on to the shelves of 
certain classes of buyers, The publication, quite naturally, 
gets into the hands of the rivals of the particular manufacturer 
who has issued it. The result is that the lead of one firm is 
followed by at least a dozen, and in due course as many 
resplendent publications are bundled into the arms of the 
prospective buyer. His sense of importance is probably 
touched, and he accepts the twelve lists with as good a grace as 
Later on the number is probably multiplied by 


————_—— 


may be. 


three, and the buyer now feeling that Pelion is being piled upon 


OCTOBER 27, 191. 


— —— ————— 


Gratis to 
Subscribors. 


Ossa gives instructions that only such handsomely bound lists 
as are absolutely necessary shall be given a place in his estab- 
lishment. Unfortunately for the manufacturer these instruc- 
tions do not carry with them an order that the unwelcome 
books be returned whence they came. 

We ourselves are in a peculiar position to review what passes 
in this particular field of manufacturing publicity. We con- 
tinually receive printed productions which do the utmost 
credit to the manufacturers as compilers, and to the printers as 
producers. We are pleased to extend a word of praise to 
both parties, but we have been gradually forced to the con- 
clusion that far too much money is spent by manufacturing 
firms on their printed literature. Indeed, we are bound 
to feel that many manufacturers have actually become 
publishers, 

We wonder that manufacturers have not looked more closely 
into the question of economising in this direction.  Circularis- 
ing, the acquisition of mailing lists, the provision of files and 
punched leaflets, may be very well in their way, but they must 
take up a large amount of time and energy. A good deal 
of this could be saved, as well as the cost which it entails, if 
the proper use were made of the columns of the technical and 
trade Press. These columns are regularly looked over by 
readers whose names will not figure in the mailing lists of 
manufacturing firms, They reach buyers in remote places 
where a circular or catalogue never finds its way unless it is sent 
bv special request. ТРеп again the readers of trade journals 
are influenced more by the matter and announcements in the 
columns of their papers than they are by budgets of circulars, 
be thev ever so attractive or regularly sent, The matter is 
one worthy of a report from the B.E.A.M.A., and we hope 
that its organisation will deal with it when the new machiner y 


js set in motion. 


This Photograph, reproduced by kind permission of Messrs. 


Selfridge & Co., Oxford Street, was taken at midnight, 
Showing the lighting effects of OSRAM Lamps. 


"The General Eleciric Co., bid., 22 


All Voltages 
2 to 260. 


All Candle-Powers 
1 to 1,000. 


me: 67, Queen Victoria St., London, Eb. 


BY 
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SIEMENS 


MINING PILLARS 


Nu 


FOR WALL FiXING. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
HgAD OrFice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: СеккАКко 960. Telegrams: “ SIEMBRALOS, LONDON,” 


Supplies Dept. : 3o, UPPER THAMES STRBET, B.C. 


Telephone: Lonpon Watt 8270. Telegrams: “ 5:8моток, LONDON.” 


BRANCHES : 
SHEFFIELD CALCUTTA 
JOHANNESBUR} BOMBAY 
CAPE TOWN MADRAS 


BIRMINGHAM GLASGOW 
BRISTOL MANCHESTER 
CARDIFF NEWCASTLE 


SINGAPORE 
PENANG 
RANGOON 


SYDNEY 
MELBOURNE 
TORONTO 


| | HENLEY'S JOINTING MATERIALS. 


| An attractive publication is to hand from Henley's Tele- 
graph Works, in which a complete range of their jointing 
materials, tapes, compounds and accessories is described and 


=, 


Б2 


EL А CoLLEcTioN or HENLEY s JOINTING MATERIALS. 


| illustrated: pure indiarubber strip, Vulcan tape, curing com- 
i pound, Silesia, Henley tape, London tape, bitumen tape, Oso- 

| kerite and bitumen compound tape, and a number of other 
| tapes. А special non-inflammable indiarubber solution is 
listed, and a great variety of jointers' accessories, Henley's 

jointers’ tool boxes have been designed to withstand frequent 
travelling and heavy wear and tear. They will last for several 
years and prove reliable. The sides and ends are finished 
! 3 in. thick, strongly dovetailed together and strengthened with 
| iron corner plates. Compartments are fitted to each box for 
spirit cans and other articles. Two sets of these boxes are 

offered, one for jointing rubber and the other for jointing bare 


48 


insulated cables. Both measure 23 in. long by 13 in. wide by 
13in. deep. Without any tools in the box its weight is ap- 
proximately 36 lb. Jointers’ tents and lead sleeves for cover- 
ing joints are also detailed in the list. Henley’s patent spirit 
safety lamp is one of the features of the catalogue. This 
reduces the risk of fire and explosion. Many accidents have 
been caused by the explosion of spirit lamps in jointers' tents, 
and not infrequently damage to surrounding property has 
resulted. Inthe Henley lamp the vent hole is at the side of the 
neck of the lamp, near the top, and an external tube fixed at the 


HENLEY's Joix1zRs' Тоог, Вох FOR PAPER-INSULATED CABLES. 


top with a brass disc or cap and projecting downwards 13 pro- 
vided. This protects the vent from the flame, and the risk of 
explosion of the spirit vapour is reduced to a minimum. The 
lamp has been in use for a number of years, and there have been 
no explosions with it. We may mention, in conclusion, аз 
further features of the list, Henley's jointers' tents, joint-box 
compounds, anti-sulphuric enamel and jointers' sundries. 


WOODHOUSE STEEL CASING. 


This is a steel conduit system of casing and capping for insu- 
lated conductors. It consists of a shallow trough with a thin 
sheet-metal cover sprung over. The system is said to combine 


Fig. l.—LockrNa JOINT, 
CovER AXD САР. 


——— 


Fic. 2. —PRESSED STEEL ELBOW. 


the advantages of the wood casing, the conduit, and to some 
extent the cleat systems. The wires are simply laid 1n. and 
no drawing in or threading are needed. They can easily be 
inspected at any time merely by pulling off the capping. The 


system is fireproof, damp-proof and well bonded, is light to 


= ЭК «el^ ow 
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CENTRIFUGAL FANS 


FOR VENTILATION, AND FOR 
MECHANICAL DRAUGHT FOR 
BOILERS. 


The fan runner is so shaped that 

it gives more air per revolution, 

and hence can be run at a lower 

speed than any other like fan 
on the market. 


— —— 
— — — 


Economy. Efficiency. 


— — 
— 


THE ELECTRIC & ORDNANCE ACCESSORIES CO., Ltd., 
| Proprietors : Vickers Limited. 


| 
ASTON, BIRMINGH A M. | 


—— 
—— ————— 


TELEWRITER 


The most up-to-date means of communication. 
[nvaluable between Office апа Factory or Departments 
where a written record is desirable. 


SIMPLE. DURABLE. EFFICIENT. 


Can be maintained by your own man. 


Particulars for sale ct rental may Бе hed on application 


to the Companys Agents :— 


LIVERPOOL—The Lord-Howe Electrical Engir.eering Co., Ltd., 
18, James Street. 

MANCHESTER—Drake & Gorham, Ltd., 47, Spring Gardens, 

GLASCOW — Alston, Scott & Co., 50, Wellingtcn Street. 

BIRMINGHAM —Woalker Bros., Ur per Priory, Old Square. 

CARDIFF-— J. B. Saunders & Co., Ltd., Bute Street. 

LEEDS- Albert Innes 2, Albion Place. 

NEWCASTLE-ON-TYN E— Falconar, Cross & Со., 7 &9, Ridley 


асе. 
NOTTINGHAM —W. J. Furse & Co., Traffic Street. 
BRADFORD-Steinthal & Boydell, 41, Piccadilly. 


NATIONAL TELEWRITER 


COMPANY, LIMITED, 
20, Bucklersbury ' LONDON, Е.С. 


NC Google 
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GREENOCK. 


ALUMINIUM CASTINGS OF ALL KINDS 
MACHINE MOULDED. FINE FINISH. 


handle and quickly erected. 
especially suitable for surface work. 
sequently there is little or no condensation, and freight charges 
aresmall. The casing is made in short{lengths, from 3 ft. to 6 ft., 
with joint pieces, tees, special hand 
bendable joints and boxes for junc- 


It is neat in appearance and 
It is of light section, con- 


tions, switches, &c. Two new parts 
have recently been added which 
greatly improve the system. Fig. 1 
shows a locking joint cover or cap. 
This is sprung over the casing and 
capping bv hand, the deep side being 
gotoverfirst. Itcannot be removed 
when in position, except with a tool 
such as a screw.driver. The object 
of this device is: (a) to lock the 
capping to the casing so that it 
cannot be pulled off by hand. and 
(b) to cover the butt joints of the 
capping. It is specially recom- 
mended in installations where the 
casing is subject to much vibration 
or where mischievous people might 
interfere with it—in schools, for 
instance, Fig. 2 shows a pressed 
steel elbow of the same section as 
the casing and capping. This fitting 
enables а sharper angle to be 
obtained than can be made with the 
smallest of the hand bendables, 
which are notable features of the 
Woodhouse system. Woodhouse 
casing has been designed mainly for 
surface work, so as to permit of a 
periodical inspection of wires, as any 
part of the installation can be easily 
opened up and any section tested 
without difficulty and at small cost. 
The Woodhouse Steel Casing Co. 
consider that it is important that this imspection should 
be made at regular periods so long as insulating material 1$ 
used which deteriorates with age. 


ELECTRO-HARMONICS. 


The opening concert of the season unfortunately clashed with 
the last night but one at Olympia. The result was a dimin- 
ished attendance, although the gathering was a fairly full one. 
Mr. Robert К. Gray, the chairman. presented to Mr. W. Е. 
Lane, the hon. secretary, a handsome wedding present, for 
which the members of the society had subscribed. The star 
turns were Master Lloyd Shakespeare and Mr. W. H. Squire. 
The former came as something of a revelation to the audience, 
and received vociferous encores for his cornet solos ; the latter 
was heard at lis best oa tne 'cello. Mr. E. Mills introduced an 
element of novelty in the programme with his lightning draw- 
ings on a mammoth sketch block. The National Anthem was 
played at the close of tlie concert. 


|The ALUMINIUM CASTINGS бо, 
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SIMPLEX CONDUITS Lo. 


Garrison Lane, BIRMINGHAM. 


Manufacturers of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 


TINGS, MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL, &c. 


WITTON FOOL-PROOF H.T. PANELS. 


We have received particulars of a new design of ironclad 
three-phase high-tension panel for the control of motors or 
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Simplex at Olympia. 


One of the best lighted and most patronised shows at the Exhibition. 


feeders as manufactured hv the General Electric Co. at their 
Witton Works. Тһе illustration on the opposite page shows the 
panel with the side door open, exposing the oil switch, isolating 
switches, transformers, &c. The panel is built up of boiler 
plate, and is consequently of substantial construction. It con- 
tains three single-pole isolating switches mounted on porcelain 
insulators, a three-pole automatic oil switch and cither an 
ammeter or wattmeter. The switch handle and relays project 
at the front of the panel, and the instrument is mounted above 
theswitch. It will be seen from the illustration that as soon as 
the side door is opened the isolating links, which are mechanic- 
ally coupled to the door, are pulled off. The door is also inter- 
locked with the main switch, and cannot be opened until this is 
in the off position. Similarly, the switch cannot be closed until 
the door itself is closed. This precaution is necessary in order 
to prevent the circuit being broken on the isolating links. The 
contacts on the live side of the isolating links are carefully 
protected, and cannot be touched accidentally. It is therefore 
possible to clean the interior of the panel in absolute safety. 


LEWIS’S SCIENTIFIC CIRCULATING LIBRARY. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 
Rew Works and Rew Editions can be bad from tbe £ibrarp immediately on Publication. 
BUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


136, GOWER St, & 24, Gower Place, LONDON, М.С. 


i 


We shall 

be glad 

to send you 
our Catalogues. 


New BRANCH OFFICE IN 


Representative—Mr. MALCOLM BREINGAN. 


Mesag ult 


COMPANY, 
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SCOTLAND. 


Enquiries in Scotland for 
TELEPHONES, | 

CABLES, WIRES AND 

ELECTRICAL SUPPLIES 


will receive personal and prompt attention at 


49, West Campbell Street, GLASGOW. 


LIMITED. 


NEW TRADE LITERATURE. 


We have received a budget of publications from various firms 
during the last few days. Siemens Bros. & Co. send us a well- 


bound copy of catalogue No. 527, section 1, dealing with Morse 
apparatus and accessories. It is full of interesting matter and 
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« Улттох " Foor-PRoor Н.Т. PANEL, SHEWN 
OPEN (see opposite page). 


should be in the hands of every telegraph man. Pamphlet No. 
А. 527, which accompanies this, gives instructions for using Morse 
station sets. "Sunshine After Sunset " is the title of an interest- 
ing brochure on flame arc lamps issued by the Electrical Co. Electric 
heating and cooking apparatus forms the subject of another booklet 
from the same firm. The “ O.S.” wiring system is well illustrated 
and described in а new pamphlet from Siemens Bros. & Co. It 
contains a quantitv of new illustrations showing details of the run 
of the wires and also of important buildings in which the system has 
been installed. Amongst the latter we notice St. John's Church, 
Ealing; Rossall School. Lancashire ; Ladies’ Training College, 
Cambridge ; Corpus Christi College, Cambridge, &c. We under- 
stand that contractors can be supplied with copies of this book 
without the name of the manufacturers for handing to prospective 


customers. Armorduct luminous radiators are described and 


priced in a new list, C. 105. 


a 


POST-OLYMPICS. 


Hennessy, please! Thanks, no soda. 
The Toast on closing day—‘ Our Absent Friends” ! 
After Brimsdown—Goldflake. 


^ Correction.—In our issue of October 13 the radiator illustrated at 
the top left of p. 15 was attributed to Messrs. O. C. Hawkes in error. 
This is а quartzalite radiator made by the Bastian Heating Synd. 
and supplied to the P. and О. liner R.M.S. “* Medina " for the use 
of their Majesties in the Royal quarters during the voyage to India 


for the Coronation Durbar. 


EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS' WARRANTY 
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REYROLLE WALLPLUGS ^ ==] 


For Portable Machines, Lights, &c. 
Pamphlets 114, 122, 88 and 45 give all particulars. 


WORKS- 
| HEBBU RN-ON-TYNE, ENGLAND 


LANTERNS AND ‘FITTINGS РОВ STREET. SHOP AND 
WORKS LIGHTING. 


‘he new prices of metal lamps should givefa marked fillip to 
the sale of lanterns and fittings in which they are used, either in 
clusters or high candle-power units. Remarkable progress has 
been made in the last two vears with special metal lamp'fittings 
and there is every indication that the electric light engineer is 
holding his own against gas in this respect. The problems of 
street lighting which have been so vigorously attacked by cen- 
tral station engineers have been solved in most cases by special 
metal lamp fittings. Without these gas would have experi- 
enced little or no competition, and there would be practically 
no progress to record in electric lighting in this field. 


Е, 
PROMETHEUS 


ELECTRIC HEATING & COOKING. 
Lo 


ndon Showrooms: 


9, NEWMAN ST., OXFORD ST., W. 
THE BRITISH PROMETHEUS OO., LTD., 


SALOP ST. WORKS, BIRMINGHAM. 


temperature as the exterior. ^ Streetlites ” are made in different 
sizes for different patterns of lamps, and they vary m height 
from 12 in. to 30 in. over all. One or more metal lamps can be 
employed inside the globe, according to the size of the pattern 
selected. The sign type “ Streetlite ” 18 provided with a 
lantern, the top of which is arranged to provide space for the 
display of a name or an advertisement. This space is set at 
an angle with the globe, consequently the lettering can be 
easily read from immediately below. In the shop window 
type “ Streetlite " а half-sphere reflector, white enamelled in- 
side, is furnished so as to throw the light forward on to the goods 
in the window. The back of the hood can be either painted 
with a sign or lettering may be stencilled in the metal. 

The “ Beatark " fittings are, we understand, in great de- 
mand for the illumination of large areas, streets, railways, 
docks, works, &c. It is a pattern of fitting in which single 
metal lamps or clusters can be used, and it 1s not necessary to 
employ an outer globe. An excellent effect can be obtained 
with the clusters of this type. It is considered rather more 
efficient than the single-light unit, as-the reflection is better, 
and for street lighting purposes a number of lamps can be 
turned off for all-night service. The fitting is rendered weather- 
proof by an ornamenta! top, the edges of which overlap the 


THE * BEATARK" FITTING, with GLOBE LOWERED AND RAISED. (WARDLE ENGINEERING Co.) 


The new list just issued by the Wardle Engineering Co. 
serves to illustrate the above remarks. This firm were among 
the pioneers in the development of metal lamp fittings, and 
their “ Beatark " and " Streetlite" types have now become 
standard designs. We must compliment the company both 
upon the production of this catalogue and also upon the high 
quality and variety of its designs. Special attention is directed 
in the catalogue to the " Streetlite" lantern, which was intro- 
duced in 1908. The lantern comprises a metal bonnet, which 
is supported by a circular dise fixed at the bottom of a central 
tube. The entire weight of the lantern and globe is taken by 
this tube, and there is neither weight nor strain on the body. 
The central disc serves to carry the lamp-holders. The upper 
part of the globe is opal, and this, with the white dise, forms an 
efficient reflector. The interior of the lantern is ventilated by 
holes in the body of the globe, holes through the disc carrying 
the lamp-holders, and another hole in the top of the bonnet, 
which is covered by a cowl. This ventilation ensures that the 
interior of the globe is always kept approximately at the same 


conical reflector. If it is desired to enclose the lamps in а 
globe this can be easily done, as shown by the above, ills- 
trations. One view also serves to indicate the effect of the 
fitting without the globe. 

The Wardle Engineering Co. are also makers off, the 
“ Barrow " suspension device, this being the invention of, Mr. 
H. В. Burnett, Barrow-in-Furness. Тһе fitting'is for use Ор the 
span wires of electric tramways, and is particularly valuable 
where a road is skirted by trees. The method of suspension 
is such that the lamp is set rigidly in a horizontal direction. but 
can move in a vertical plane. We understand that а gale of 
wind has been found to have absolutely no effect on the lamp 
or the fitting. It is claimed that by the use of this fitting there 
is a reduction in the initial installation cost, there is less cost 
for cables, more even illumination and no shadows. 

In addition to the above, the list contains particulars of a 
number of smaller fittings, weathertight and otherwise, and а 
line of wall brackets for supporting “ Btreetlite an 
* Beatark ” lanterns. 
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WHITTALL STREET, 


BIRMINGHAM. 


PRICE LIST 


WESTERN ELECTRIC CABLES AND SUPPLIES. 


A valuable handbook of electrical cables and supplies is 
being issued by the Western Electric Co. The book is a 
volume of over 400 pages, and is of a size which can be con- 
veniently carried in the coat pocket. It is a complete record of 
the various types of cables made by the company at their 


WESTERN ELECTRIC EXHIBIT AT OLYMPIA. 


North Woolwich factory. We can do but scant justice to its 
many good points in the space of a short notice, but we can 
recommend those of our readers who are interested to make 
application for a copy. The book has been divided up into 
parts. The first part, a matter of 163 pages, is devoted to 
descriptions, illustrations, tables, and specifications of the 
various classes of cable manufactured by the company. These 


Maker of PRESSPAHN AND INSULATING MATERIAL. 


BEST QUALITY. 


Sheets in thickness from 0*1 upwards. 


tuted bad Рооизое uy uUnUN TUUKKK, at toe Editorial, Printiug aud Pub 
LONDON, FRIDAY, OCTOBER 27. 1911. 


OIN 


PRESSPAHN-—Pressboard. 


PROVED BY REPEATED TESTS. 


Endless Rolls and Strips from O*1 to 1 mm. thickness. 
BLACK PRESSPAHN IN SHEETS, ROLLS AND STRIPS. 


Presspahn Coils and Tubes for Transformers, Armatures, Discs and Shaped Articles. 
Varnished Presspahn. Mica-Covered Presspahn, &c. 


APPLICATION. 


cover practically every type of cable and wire known to the 
industry at the present time. In the second part are notes 
on installation work, wiring rules and reference tables. The 
illustrations of joints and jointing are clearly reproduced, and 
should be very useful. We notice instructive data on overhead 
lines for telephones, and there is a considerable section in 
which the rules of the Institution are reproduced, together with 
extracts from the Foard of Trade Regulations and the Home 
Office Rules for Factories and Workshops. The Phoenix Fire 
Office Rules are also reproduced, and the special Home Office 
Rules for the installation and use of electricity in mines. This 
information should keep the book on the tables of mining 
electrical engineers. The concluding section is occupied by 
reference tables relating to conductors of every description. 
Tables comparing the different wire gauges are included, and 
the diameters of wires of various metals which will be fused by 
a current of given strength are also set out in tabular form. 


The publication is handsomely bound, апа wil! no doubt be 
welcomed wherever it 1s sent. 


FUSE PROBLEMS, *SAFTEE" SOLUTIONS. 


The fuse specialists of Luton, Beds., have ready a list in 
Which the Weekes " а ее” enclosed indicating fuse is 
described, illustrated and priced. These fuses are made for 
pressures up to 500 volts in a number of standard capacities. 
They can be supplied with various types of terminals and clips, 
according to the capacity of the fuse. Pvro-tin fuse wire, strip, 
and pyro-copper fuse wire are other specialties dealt with. 
The latter is calibrated to fuse at approximately 100 per cent. 
above its safe carrying capacity. It can be supplied on $ lb. 
or | lb. reels enclosed in metal cases. We understand that the 
company (The British. Electric Calibrated Fuse Co.) has suc- 
cessfully manufactured fuses for all capacities up to 2,000 
amperes, and for all voltages up to 10,000. The list contains 
testimonials from users who were confronted with different 
fuse problems and which were solved by the “‘Saftee” fuses, 
In one case а 350 kw. alternator was short-circuited through 
** Naftee " fuses, and these acted quite satisfactorily. 


H. WEIDMANN, RAPPERSWIL, SWITZERLAND. 


Specialist in the Manufacture of 


lisaing Onices, 1, 2 and 3, SALISBUMY OuUdr, FLEEI SEHKEET, in we Uity of 
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" WANTED—COMMERCIAL SUPPLY MEN. 


The Olympia Electrical Exhibition, if it failed in many of its 
objects, did not fail to demonstrate the need for commercial 
men in the field of electricity supply. The Italian garden of the 
Electricity Supply Publicity Committee produced nothing 
of importance. Such enlightenment as this particular exhibit 
was intended to afford on the subject of electric cooking 
and heating had to be sought chiefly at the stands of 
exhibitors, who. being keenly competitive, were naturally 
more enthusiastic for business. Тре contrast afforded by these 
two groups of interests is sufficiently marked to throw into 
bold relief the * commercial " status of electricity supply at 
the present time. Electricity undertakings need to be 
released from the domination of the pure engineer and technical 
expert. The day of the * economist of the coal pile " is gone. 
The commercial development of the business cannot usually 
be successfully undertaken by a man who also endeavours 
to control its engineering details. The two are not сот- 
patible. American methods. though not directly applicable to 
British practice, might, with advantage, be copied in certain 
respects in giving us what we need. namely, а strong commercial 
control of our electricity supply undertakings. This does not 
apply uniformly, but is the position in too many cases. The 
companies can first take the lead. because they enjoy a greater 
measure of freedom than do municipalities. They need to 
realise the value of a distinctive department which shall be 
responsible to the management only. The situation in elec- 
tricity supply at the moment is comparable only with that of 
a factory manager controlling the selling arrangements of the 
works product. This position must be reversed if electricity 
Supply is to make real progress in this country. 


All Voltages 
2 to 260. 


All Candle-Powers 
1 to 1,000, 


Holy Trinity Church, Bournemouth, 
illuminated throughout by OSRAM LAMPS. 


I—— 
_—_—є— 


NOVEMBER 3, 1911. Ватан, 


———— = : Е == _ — »- = 
Z — 


The General Eleciric o., Lid., o^. 67, Queen Victoria si., London, 


THE MOTOR SHOW. 


The display of motor cars which opens at Olympia to-morrow 
(Saturday) contains no special electrical exhibit beyond those 
of ignition apparatus and car lighting dynamos. The latter 
are represented in considerable variety. The electric lighting 
of cars by small dynamos is considered by the motoring journals 
to be assured, and the show is specially commended by them to 


В.Т.-Н. Car Тавнтихс DYNAMO, EXHIBITED AT THE Мотов Suow 
BY S. SMITH & SON. 


motorists on account of the improvements in this field. "ystems 
for car lighting are being shown by Lodge Bros., J. Lucas, 
Bleriot, Peto & Radford, С. A. Vandervell, Rotax, Jarrott & 
Letts, S. Smith & Son (the new B.T.-H. set), Trier & Martin, А. 
Godin, Seabrooks, Van Raden and United Motor Industries. 
Several ignition novelties are also on view among which is the 
Lodge two-ignition sparking plug. 


CHURCH LIGHTING 


BY 


E.G. 
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SIEMENS 


THE 


“SMOOTHWELL” 
ELECTRIC IRON 


Address enquiries to Supplies Department. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Hegan Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860. Telegrams: "SiguaBRALos, LONDON,” 
Supplies Dept. : зо, UPPER THAMES STREET, В.С. 
Telegrams: “ SIEMOTOR, LONDON.” 


BRANCHES : 


SHEFFIELD CALCUTTA 
JOHANNESBURG BOMBAY 
CAPE TOWN MADRAS 


Telephone: Lonpon WaLL 8270. 


BIRMINGHAM GLASGOW 
BRISTOL MANCHESTER 
CARDIFF NEWCASTLE 


SINGAPORE 
PENANG 
RANGOON 


SYDNEY 
MELBOURNE 
TORONTO 


POWER SUPPLY TABLES. 


Owing to pressure on our space during the Olympia Electrical 
Exhibition we were compelled to hold over the publication 
of our quarterly Power Supply Tables until this week. We 
have received a considerable number of returns from station 
engineers, but in many cases we have been unable to bring the 
figures up to date. From a rough survey of these returns 
we find evidences of progress during the past four months. 
It is not. of course, an easy matter to persuade power con- 
sumers to come on the mains, but it frequently happens that 
when one particular type of consumer has been won over 
many others follow as a matter of course. 

Turning now to the individual stations, in Glasgow, where 
one expects big things, the total brake horse-power connected 
has been increased to 38.180, and this 1s the aggregate horse- 
power of 5.575 motors. Govan, a neighbour of Glasgow, 
has put on another 200 H.P., and Greenock, near by, 
records an increase of 535 H.P., the aggregate of 41 added 
motors. Going to the geographical opposite, we find that 
Guernsey. above all places, has put on an additional 150 н.р. 
in 15 motors. It is interesting to record that this station can 
boast an 80 H.P. motor as the largest on circuit. Huddersfield 
can now boast a total brake horse-power connected of 3,789 in 
three-phase motors, and 1.776 in one-phase motors, there 
being 716 motors in all. Leeds registers an increase of 1,314 
on the total brake horse-power connected, and an additional 
98 motors: the size of the largest motor is now 400 н.р. 
instead of 100 as heretofore. А reduction in the power rates 
is also recorded. In North Wales the Power & Traction Co. 
records an increase of 2,000 H.P., this being a bulk supply to the 
Aluminium Corpn., transmission being at 20,000 volts; this addi- 
tion increases the largest motor from 200 to 1,000 н.р. Sheffield 
has added nearly 800 н.р. in 54 motors, and South Shields 
registers an increase of 442 н.р. The St. Helens Corporation 
has put on an additional 100 H.P. in 21 motors, and at Sunder- 


land 363 н.р. has been added. The Clyde Valley Power Со. 
has increased the largest motor on circuit from 500 H.P. to 
666 н.р., and states that the approximate horse-power of other 
power displaced by electric motors in the district is 15,000. 
Birkenhead has added 14 motors, aggregating 258 н.р., and at 
Belfast an additional 93 motors has increased the total brake 
horse-power by 543. Birmingham is consistently progressive. 
and we find that the total brake horse-power connected now 
stands at 28,456, as compared with 26,114 for the last return. 
This represents an increase of 154 motors, there being now 3.105 
machines connected, and of these 7,970 н.р. is in high-tension 
motors. The approximate horse-power of other power 
displaced by these motors is 17,000, a truly creditable record 
which we commend to our Scotch friend on the * Journal of 
Gas Lighting." 


THE BRIGHTON EXHIBITION. 


Following upon the show at Olympia, the Brighton Corpora- 
tion is holding an Electrical Exhibition at the Aquarium until 
the llth irst. The show was opened by the mavor (Mr. C. 
Thomas Stanford) on Saturday last and alreadv has enjoyed. 
a week's exceptional popularity. Мг. John Christie, the engi- 
neer and manager of the electricity undertaking, has kindly sent 
us some printed particulars from which we gather that an essen- 
tially popular exhibition has hecn got together. Apart from 
the individual displays of cooking and heating apparatus. 
vacuum cleaners and small power consuming devices which the 
advertisers themselves are making, Mr. Christie is himself giving 
dailv cooking demonstrations which have drawn appreciative 
crowds. Мг. Christie has Есеп successful in obtaining the sanc- 
tion of his Committee toa flat rate of 14. per unit for power and 
cooking and heating. This decision coiacides fortunately with 
the opening of the Exhibition. | 

We have not yet seen the show, but, judging by the reports 
in the local papers. it has been well arranged and is achieving 
the object for which it is open, namely, the popularising of the 
uses of electrical energy. The manner in which the cooking 
demonstrations have been arranged might with advantage be 
noted by the Electricity Publicity Committee. Í 


66 GENERATORS. 


All these machines were overloaded on Friday last (at the 
Imperial Restaurant, Regent-street, London), but in spite of 
this no instance of choked feeders has been recorded. Thanks 
to the use of the V notch (not to be confused with the Hon. 
Slot) the flow of make-up water was accurately registered. No 
visible slackening in the speed of Chief Generator Chisholm 
could be detected, although several heavy short-circuits were 
dealt with. As on previous occasions sight feed lubrication 
was standard throughout the run. Contrary to expectations 


there was not a single case of involuntary stripping to be dealt 
with. All true blades! 


WATTLESS CURRENTS. 


Reduction in metal lamp prices—say when ? 

Higher Education—W hat other Cramp could have a better 
grip of things ? 

Missed Addresses.—Mr. Ferranti, Mr. Railing. 

Heard at Olympia. Salesmin (to Station Engineer who 


has been to Hayes and waxes enthusiastic over a certain 


transformer): I have come to bury Cesar, not to praise him! 


ань, 


- P. < | RENE 4 = 
3g 
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VICKERS 
MOTORS 


FOR ALL PURPOSES. 


IN ALL SIZES UP TO 50 H.P. 
Their rigid and substantial construction enables 
them to withstand the most severe usage and give 
a continuous and uninterrupted service without 
help from the repair shop or any undue heating. 


Proprietors : Vickers Limited. 


SEND FOR LISTS 
THE ELECTRIC & ORDNANCE ACCESSORIES CO., Ltd., 
ASTON, ааа 


‘WICKERS LIMITED 


ON ADMIRALTY LIST, 


ааа : VICKERS SHEFFIELD, E 
TELEPHONE! No. 3200 SHEFFIELD. SHEFEI 
РЕ З.И 
————————————————— MÀ 
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"THE ELECTRICIAN" TABLES OF 


Ш 
ALAS amam 


| | Tot al Largest : 
Power Voltages. , B. H.P CON- Total M к! НТ. 
. | оная nected at | numberof| ^o | d motor 
No. Supply Authority. Man : Principal Local Trades. ————— =) “date Motors | Circuit, Mand! it 
Manager. | р.С indicated |*onnected.! “ ip paw any", 
А.С. | Ме below. e | 
2 | ER калаш абыш. = —-- ~ — | а 
son. uo m ce аа — | E | 
| : 860 at 
| ' Grani ies, eng. works, shipyards, 220, 440 4,820 851 104 
M ККА АСЫ EE 7. Alex, Bell... | бн анн. eanan | 400 | mewe] 1020 E 
2 | Aston Manor Corporation......... Re Fastet ausa Gao Wks woollen бана 460 5,120 280 | 500 |2,300 50 
terrm | В. Foster.. ......... | General ......... —— ЕН 50r»  threo-wire 31/7/10 ZEIT 
3 | Ayr Burgh Council .. ............... Roland Marshall | Principally residental, building trades, | 100, 200 |. 524 146 50 ‘ss 
laundries, small eng.-works, shipyard, Single phase 500 irs 
4 Barnes Urban District Council С, S. Davidson ... | Gas mande works акш, brewery, 210, 420 5b 20 | X5 .. 
golf-elub making, laundries, printers three-wire 3vsiti | 
5 Barnsley Corporation ............ E. A. Barker Foundries laundries.builders and join- 230 2,908 123 50 905 
‚ А. Darker ...... ers, linen manuf ters, paper 1nill,gluse 460 31/3/11 
А ; tt & | 
6 | Barrow-in-Furness Corporation Н. R. Burnett...... Shipbuilding, пой; steel and 220, 440 50/6/11 186 50 | 951. 
; engineering works . 
7 Bath Corporation ТОШ ОК ЛЛК Francis Teague pe Bae, Б cabinet - making, ши 220, 440 T 203 72 589 
; | clothing and corset. factories phase three-wire 15/9/ 
8  Battersea Borough Council... .. F. A. Bond......... ' Soap and candle works, engincering works Tm 250*,460t 2,8571 75 
| unllers, railway goods yurds, stone yards 5;9/11 day load, 
9 | Belfast Corporation ............... T. W. Bloxam ...,8hipbuilling, spinning aud weavi»g, 220, 440 1,403 997 т‘ 
ropeworks, handkerchief making. three-wire 50, 9/11 
10 Birkenhead Corporation ......... | W. Wyld ..... ...... Shipbuilling and ship repairs, laundries, 250, 460 1,259{ 186 | 120 | 929 
| | leather works and foundry three-wire 15/9/11 | E 
11 Birmingham Corporation ... ..... В. A. Chattock ... | Metal, cycle and jewellery trades 5,000 220, 440 28,465} 5,105 350 11 Жү. 7.970 
three-wire| 51/8/11 1.427 tr. p 
12 ; Blackburn Corporation ............ P. P. Wheelwright | Cotton manufacture and general 220 220 5,218 125 | 190 | 5,200 
M.LE.E. industries 440 91/7/11 | 
i we i orks, bakeries, bottling stores, | 
13 | Blackpool Corporation ...... О (n cA uc M NM ER ж м 
14 | Bolton Corporation .............. шры Day ... | Cotton spinning and engineering | 100, 200*| 230, 460 | 10,857 1,068 | 150 |4709 .. 
^| works 400f 51/8/11 
15 Bootle Corporation ИТ REN GELD T Dawson Clothier Timber, engineering, dyeing, 220, 440 2,533 ‚д; | 60 1,461 
| pumping, tin smelting & general three-wire| 31/3/11 | 
16 Bournemouth & Poole Elec- E. Li. Ingram* ... ` Boarding-houses and hotels ..... 100,200,400: 250, 500 624 291 | 95 
tricity Supply Co., Ltd. W. D. Brightmant three- -wire| three-wire 1/6/11 
| | | 
17 | Bradford Сотрогаййоп..... ....... Thomas Roles. "aede ШЫ engineriug, mice | “ph 20 | 0 | gae, | по бд " 
| laneous. Bulk |Supply 
| * 2,306 232 
рор 
18 | Brighton Corporation .............. J. Christie ......... Engineering works, breweries, 230, 460 2,894 547 100 
saw “mills, laundries, foundry, &с. 9/8/11 
19 Bristol Corporation H. Faraday Proctor! Tobacco, cocoa, printing, leather, ат 93.5 250 12,056 1,546 120 | 2,531, None 
M.Enst.C E, МЕК. confectionery, cloth and brew- о Share 500 30/6/11 | approx. i 
ing 
. А ч . . | | 
20 | Burnley Corporation............... Jas. E. Starkic...... Cotton weaving, foundries, &c.... | 220, 440 8413 285 30 | 576 Nue 
| 51/3/13 
| 
21 Burslem (County Borough of С.Н. Yeaman ..... | Potteries, engineering works...... None 220, 440 1,481 240 135 642 | 
Stoke-on Trent. | | | | | ; 51/8/11 
22 Burton-on-Trent Corporation... T, Hall.............. ‚ Breweries, timber mills, engi- | 200, 100, |500 (tram-| 1145-72 180 66 | 524" | 
| | neering works | | 4 ways only) — 18/8/11 | ! 
23 Bury Corporation .................. S. J. Watson ...... | Textile, engineering, paper, ќе. 400 220, 440 5,000 347 100 
| 26/9/11 | 
24 Carn Brea, R.80. (Urban Elec- L, A. Нага» ..... Mining and foundries ............... 10,000, 440| 240, 480 2,671 175 | 50 983 None 
tric Supply Co.) | | three-wire) 25/5/11 | 
25 Canterbury Corporation ......... С. A. Blascheck... ' Brewing, engineering works, 220, 440 | 529 116 | 50 425 
| foundry, printing " д 13/9/11 | 
1 МІР a ds, ineeri orks, ‹ д 
26 | Cardiff Corporation ............... Arthur Ellis........ | foundries, Не printers, brewers, 200 e| aA 538 110 None 
' | . cold st ‚ хе. | 
21 Carlisle U.D.C. .. ..................... S. T. АПеи......... Cotton factories: tii niate printers, en- see L. & P, 280 1,410 933 57 L. & P. 
gineering works and railway shops 150, 3 wire, 26/7/11 ap 
| (companies) | trecti n 500 | чү 
9g Charing Cross, West End & H. W. Kingston Printing ............ РОБУ ЛЕСКА ' 10,000 100, 200, |Ex.bulk sup. | 950 id 
City Electricity Co. ОМ. Gatti (Mn. D.) | 400, 1,000 16.552, 21/5/11 
og Chester Corporation ............... us e s Engineering, flour mills and ' 210, 420 887 179 30 |1459 
: | | printing | three-wire| 25/3/11 
30 Chesterfield Corporation ......... R. L. Acland ...... , Printing, brewery, furniture- | i 240, 480 116 150 50 
making, foundries т 'ee- wi $1/12,08 
31 Clyde Yalley Electrical Power D. A. Starr......... | Steel works, rolling mills, collieries, 11,0% trans, тия 39 634 | 666 9,600 several 
Co. р mills brickworks, foundries. to 100 for 13/9/11 i | : | 
) & 
32 Colne Corporation ...... ........... А. G. Cooper ...... ав spinning, loom makia они, ел 240, 480 461 192 | 20 
ell-inongering uud electric crane making 1 е 51/3/11 | 
33 Cork Electric Tramways & Н. Н. Nalder ...... Breweries, bitter поне, laundries, | : oo 073 382 40 None 
соп curing, feat мег, printing, 
Lighting Co. | и 14/9/11 | 
34 Coventry Corporation ............ George Tough...... Cy cle and motor ears, toolmaking,’ | 200 ИИ 707 100 |4,769 
А А S0 Weaving, w atehmaking . two-phase ! я 
35 Darlington Corporation ...........'.J. R, P. Lunn...... Engineering, yarn spinning : and X 230. 460 STAT 254 125 991 
е school furniture a 
36 Derby Corporation .................. pn P. Wilmshurst. General engineering, foundries, 200 160, 250 5,500 436 230 
motor cars, silk mills three-wire 
37 Derbyshire & Nottinghamshire | А. Е. Loos. мек. pron works, collieries, lace and Pu 440 500 2,920 | 200 
Electric Power Co. Works, engineering works, brick- 550 6/5/11 
works, е. | 
38 ' Dewsbury Corporation ............ В. H. Campion ... | Woollen manufocturers. rag grinding, 220 857 165 30 
oe pons e E MGE 440 12/9/11 
А . | ers ag , 1l i 
39 Dublin Corporation. .... ........ | М. Ruddle ......... Saw mills fa: үөр їп stolen: 200 Б.Г. 3,2534 582 35 
КӨК 


S This fivure arrived at by taking the general supply load at 11 a.m. оп fine days and deducting 10 per cent., this being estimated as the lighting ! 


lifts, bakeries, captans, ete. 


5-phse. 546 
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POWER SUPPLY. 
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‚ 20089, | Competing gas 2s. 8d. 
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TO mm ee 


| Remarks. 


(Norr.—Inst. E.R. Wiring Rules fur Motors 
generally apply in all districts.) 


* All purposes except traction. 


| 


‚ * Consumers mostly new to district. f Incl. seware 
‚ Works plant, Council installing a 60Ukw. steam 
dynamo with boilers and accesories. 


. * Discount 5 per cent, off lighting accounts 
Sliding scale for motors, [only. 

‚ Additional motors aggregating about 165 H.P. 

|. will be connected at an early date. 

| * Isolated plants using gas, suction каз and steam are in 
operation, of which there are no particulars, 

* Under 3 H.P. + 5 н.р, and above. + Or £4 per 
kw. per annum and 4d. per unit. 

* Lighting and power 4,214, traction 5,465. 


_* Motor load only. t Exceeding 1,500 units 


per quarter at 14. 


. Total B, H.P. does not include traction. 
unitsat ood, 


t Over 150,000 


hase. + Three-phase. 


iscounts to large consumers. 


. * Single- 
t Extra 


* Chief Engineer. 
‚ t Local Secretary. 


| *These figures include the following motors owned bya 

^ consumer taking а supply of current from 3 500 kw, 
motor-gens. used for converting our supply current at 

| 6,600 volta, 3-phase, 50 perioda, to d. cur, at 930 and 
460 volts, (Plus 44d. per unit, less discount. 


Special terms to large users. 


| *To avoid as far аз possible the use of max. demand 
indicat«rs a flat rate ts usually agreed upon. 

| Spec al agreements based оп a fixed charge of £7 3з, per 
annum per kw. plus ‘2d. per unit, 


| / 


| 


‚ 80 % of total power is on restricted hour system. 80% of 
total power units sold on restricted hour system, 1 2,00) 
| synchronous motor. *Includes lighting, f Restricted hour, 


| 

‚ Power supply includes drivi ng stamps, pumps 
and other mining machinery. 

‚ Maximum demand to date (Friday, August llth) = 
427 kw, on feeders, includes light and power. 


Most of the engineering works on private property, from 
which Corporatiou are at present debarred from entry. 


‚ Power ви pues to tramway company, also to 
Council for sewage pum ping. 


| jaen T 


LM 
MEN 


| 

Several of $ H.P. and less not included in 
return. Motors let out on hire. 

r 1,000 c.f. with 

| 25%, disc. when annual bill exceeds £50. 

| * 25,000 units or over per quarter flat rate of 

| 1d. 


Maximum demani system or 1d. restricted 
hour. *24d. 1 hr. per day, 14, after. M.D.S. 
Demand steadily increasing. 


| ш 
Method of Driving Rates. ‘up. ofother| Plants at 
№. ^^ P = 5 LL power dis- оре ево 
G | iv | | placed by perating, 
| MP | dv Per unit. е {кле NO 
MUN M | mE d КЕ | motors. s—Steam. — 
| | | Teu x 
1 = | 234. о gd. | ... x 
| | accord. to cona. 
2 tU x : | lid. to ‘6d. On ap- | 
: | | | В | sliding scale plication 
pe p 99 [Load factorbasi| 7° p a as 5040 | 
4 | 48 | 410 lad. with dis. On ар- | * 559. 5008+ 
| | to 555 p.c. |plication 
5 1$d.-1d. motors, 
A. UNE | 344 „баё, lighting 
74. & lid. D.I.* | 
6 | £3perkw. +14] On ap- 
7 | P.R. 1d, day mate P lication | А 
| ца. to ld. | - | 
8. Flat rateld.f, Terms by 
| : larrangemt 
9c "Мр. eee! Onap-, 1,300 .., 
| ‚ to cons. plication 
10 | lid. for first! ... - T" 
1,500 unitst | 
11 l'55d. to | ld. to 17,000 
l'lOd. | 0:578d. 
12 iae 6,000 at 114., * | 
44,000 at 1d., 
150,000 at *75d.t 
13 ' | 3d. and 14. | 
M.D. 
14 . 24. 1st 1.000, 1d. 
| after less 10?/.t | 
18 34. to 500 per 1,000 — 1,5009, 8089, 
qtr., 14, after | ‚5105. 
16 | 234. flat. On ар- 
| plication: 
| | 
17 | 24. told. | £3 per 
| 24. to jd kw. + 
| 
18 | 1d. restricted 
hours, 144. 
19 unrestricted 
e па & dis., 14d. On ap- 
with discount |Р p 
20 680 Lighting3&d.flat| None 
P wr. 12d. 186 39 | 
| ihrs.per 4,14. aftr | 
21 р а. 134., 14. On ар. | 
| | 3d. and 4d, |plication 
22 277:0 | 866-72 39. & Id. MDalso| — ... 562 7589 
2d.&134. 14.-9 94 
23 | 2.500 900 , lgd., ld. | Опар. | 1,370 | 45,300 
and 84. ‘plication 
24 ‚ 126 4d.& 1d. M.D.| On ap. | 50g, 1089 
| ог 234. flat |plication 
25 | 529 . 134. flat 5 p.c. ux | 
dis, cash 28 days 
26 - | 134. flat, 4d. | “Bh rates. 
| & 14. M.D. | consumers: 
27 615 | 795 i Ead ld. and Special 720 
а. UL WO-rate, 
| Хо Maximum terms | 
28 ap за. to 34. | On ap. | 
| EUN plication 
144. 1st t 
29 485 402 units рег qtr., 25,000. p.n. 
ld. after ld.fiat rate 
30 144.—14. мА 
| 
31 is ... l'On applica- | On appli- 15,000 
| tion cation | 
32 62 96 234. flat, 34. Опар- 290 | 
and 1d. M.D.| plication | 
33 | 1,963 800 |2d,1ġd.,1ł4,,1d.| None | 500 steam | 500g 
sliding scale 50 gas | 2,0008 
34 570 357 | lid. 2,600 units | Оп ар- 4,200 | 
about | about Vi esp pum plication | 
35 ш ve fHd.tojd.£4kw| ee 
М.О. and }Lunit 
36 oe 14. for all 800 
day use 
37 . | 144. to 0°4d. | 
| 
38 Both i Tiam | 
Companies | 
39 Both 14а e 2,200 | 
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TABLES OF 


m MERC 3 PESE a Ee 
| i Total 
| Power Voltages. B. H.P. COn- | Total EU ed Max. HT. 
Engineer and р 1 Local Trades | nected ut | number of €- motors 
No. . Supply Authority. Manasse | rincipa © | date | Motors Circuit mand  (ií 
! Сие | АС D.C indicated lconnected.; ^, ^, Kw, any) 
| | >. я below. PIS { 
| a 2 M | nm 
40 | Dundee Town Council ............ ОН. Richardson ... Jute mills, shipbuilding, foundry 400 1,950 | 404 65 | A 
| d yard for motors, 240, 480 Ptes3s,*Stm.Prvte 150 4 | 
41 | East Ham Corporation ........... | W. C. Ullmann .. Т Enn P MC purely osi dentist 1914 Sep.30,'11 Stati on 12 0 | р 
42 | Edinburgh Corporation ........... | F. A. Newington. | Printing, joiners, masons, engi- 230, 460, 11,590 2,638 60 1... | .. 
neers, brewers ew 200 | 30/9/11. | i88 | a cu 
А ks, ma- | , 
43 | Fulham Borough Council ......... Arthur J. Fuller колл Awo pinas | 2/2/11 ` | | 
44 Frome U.D. Council ом Е. Н. Merritt.... Cloth, silk and india-rubber mills, iron | 240, 480 905 211* | 85 | 240. 
| | NEED RA Sbreewire 30/4/11 һе 
! curing,printing,furniture & cabinet mkg. 
45 Glasgow Corporation.............-- ^ W. W. Lackie... Engineering, clothing, printers, 6,500 , 250/500 58,480 5,575 250 — | 
| butchers and bakers 'three-wire, 91/8/11 : | | 
46 Govan Соцпсії........................ T.C. Parsons ... | Shipbuilding and engincering ... | 500, 250 КОП | |; 165 2,120 
41 Grantham Urban Electric Sup- J, Е. Edmundson | Brickwork, foundries, timber merchants, . 240, 480 376 111 | 17} Е 
ply Co. | engineering works, glue works, malting three-wire 30/4/11 | 
48 Greenock Corporation ..........-. J. А. Robertson .. | Shipbuilding, engineering, sugar 380 500 | avait 711 | 545 | 
| refining | | 
49 Grimsby Corporation .............. | W. A. Vignoles ... | Docks, timber yards, foundries | dud | 930, 460 1,578 | 213 | 90 1,567! 
| and engineering works three-wire, 918/11 | | 
50 . Guernsey Electric Light д. Ne Куба Stoneworks and quarries, E 210, 420 | 2,450 230 80 "12 | A 
Power Co. growing 30/9/11 | | 39 
51 Hammersmith Borough Council IG, G Bell ......... , Engineering works, clectric lamp 11°, 220, т. 4,772 402 500 ‚© | 913 
works, small laundries, &c. : 16/8/10 (20 
52 Hanley (County Borough. of С.Н. Yeaman Brick works, ee iron avon Single- кый | 1,426 159 60 |1,25] | 10 
К vii 'ollieries t re an ina 100-7, 190- ' 
Stoke-on-Trent). анастан и " 200, 400 | | 31/8/11 | 
53 ^| Heckmondwike Council ..... ..... С. H. Carter ...... Weotlen manufacturers, ‚тая grinders, | 930, 460 | 1,486 167 150 | ` 
| oundry, boot and shoe, factory, А ат 
| оссе, се id | three-wit Í 30/9/11 | | 
54 Hereford Corporation............... W. T. Kerr......... Снег making, breweries mills (tour), farm | 220, 440 559 117 ` 50 410. 
work, Joinery, refrigerating | 31/8/10 | 
55 High Wycombe Electric Light W., Е. Brandreth Chair and cabinet making, paper | 420 663 — 156 | 30 | e 
& Powcr Co. .. mills, engineering 210 | 1/5/11 i | 
56 Hove Electric Lighting Со..... С. B. Smith......... Purely a residential district сх- 220 | 490 | 162 | 12 | 
| cepting shops 31511 ' | 
57 Huddersfield ...............:.-......--. A. B. Mountain... | Cloth manufacturers ............... Three-phase | *3.789 200 ' 150 1,183. . 
| One-phase | i *1,776 | 516 | 55 |198. 
58 ‘Hull Corporation Electricity H. Bell ............. Oil mills, cement manufaetories, ships 410 & 22) for 220, 440 8,138 650 100 4,79%. 
Department i bulding, eugineering and docks Пагве supplies threo: wire 28/2] [11 Consumers! | | 
59 Ilford Urban District Council ... | A. H. Shaw  ..... | Photographie apparatus, chemi- 230, 460 ' 404 ' 183 , 60 | EE 
| cal works, paper mills | three-w ire 8/9/11 | | 
60 ‚ Islington Borough Council ...... Albert Gay ......... | Bakers, brewers, builders, clothiers ‘single-phase | 5,595 637 165 | 5,885. , 
coach and van builders, engineering | 50 . 100 200 ‚ 51811 | | 
works, confectioners, printers and 400 mE | | 
61 Kettering Council ....... ............ W. А. Walker...... Boot and shoe and clothing fac- | | 330, 460 | 9473 | 194 ' 30 | 365} 
tories | three-wire| 90/9/11 А 
62 Kidderminster & District Elec- A. Charlton......... Carpet manufacture s.. ........... | 460 1,074 26 | 660 
' tric Lighting & Traction Co. | | 
63 Kirkcaldy Corporation ...... ..... О. Е. Francis ...... Linoleum, engineering, furniture, | 230 978 | 130 | 802 
malting works, linen, &c. | | 460 | 51/1210 | 
64 Lancaster Corporation ........ ... ' Geo. С. Milnea ... | Timber yards, builders! yards, | 230, 460 665 | 137 50 , 110 | 
| | | foundry, linoleum works | | , 15/8/11 | | 
65 Leeds City Council................ ' H. Dickinson ,... . ' Numerous .... 6...6... ! 200 | . 16,278 2,580 400 | 8,237 
| | ЕГ 400 518/1. | 
66 | Leith Council......... ‚ А. Peden Ruther- | Engineering and general... ........ NI 230, 460 ^ 3,65754 | 480 | 100 828%; .- 
| ‚ ford, MILE E. | 51/8/11 | 
67 Liverpool .............................. Alfred Clough шш. 230, 460 12,679 5,057 | 80 
. н | 31/7/11 
68 Lincoln Corporation .. ... -...... Stanley Clegg .. | Engineering works ......... ........ | 930, 460! 1,806; 237 100 425 | 
: | ЧАГАР and 500 | 16/9/11 
69 Longton (County Borough of С. Н. Yeaman.... | Earthenwaremanufnctoriesbrick. None (| 230, 460 | 268; 95 60 195 
Stoke-on-Trent). | works, potteries, collicrie:. | ' 51/8/11 | 
70 | Loughborough Corporation ...... ‚ W. Н. Allen ......  Hosiery and engineering  ......... \ 220, 440 | 562 111 | 43 ү 
: , а ЕТИ three-wire, 51/5/11 | | i 
il |LatohiCorgoreon sigon Е у a $0 | @® ам | 160 јо 
| | А dries, printing works : | 719111 
72 |Maidstone Corporation . ......... E. E. Hoadley ... | ‚ Building, brewing, paper making | 230, 460 1,778 226 | 60 | 
Я 10/11 \ 
73 |Mansfleld Corporation ...........: Е. Holcombe | Boots, е doubling, tovni: 240. 480 | 2 109 | 12 |About 
D n in D P 
Howe ae аа 600-600 | 21/8/11 : n 
74 | Metropolitan Electric Supply Co. ! J.S. Highfield...... | Ordinary эһорёа....................... | 200 200 5,672 1,278 60 = 
; 11/8/11 
15 | Middlesbrough Corporation ...... Н. M. Taylor...... Iron and steel works, shipyards, 220, 440 E^ 303 50 | 450 
joiners shop three-wi About 
76 | Моіћерме!].............................. James А. Wizhart ' Engineering and steelworks ...... 230, 460. 3,500 100 5 uice l, 00 
so d etel А 15/5/11 lo 
i7 Newcastle and District Electric | W. D. Hunter | Engineering and shipbuilding, 100 240, 480 10 560 | 150 | 5,000 
Lighting Со. | steel and lead works, &c. three-wire 10/11 | 
18 Nelson Corporation ................ | D. Helme............ Cotton m: \nufacturing .. 230, 460 250 40 | ... 
three-wi 27/2/11 | О him | oe 
79 | Newport Corporation.. ............ H. Collings ве Coal, iron, clothing, nails, brick- '200 А few ' 230, 460 2 7 | E 100 Cannot None 
works, millers, ship repairs, &с. | permitted | | three- -wire 2/9/11 give 
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B p ELECTRIC POWER SUPPLY. Continued. 


| Approx. | Isolated | 


| 


Ue | 
ned Method of Driving. 
im ethod of Driving | Rates ЖЕР ООШ “Plante ce 
: No. | | KE power dis: o Present : Remarks. 
i EC Indiv. | placed by perating. (NoTE.—Iust. К.Е, Wiring Rules for Motors 
p | H. E | "Ir | Per unit. oar | electric А ова xL ERER SI EM EN 
zer cuf | | motors, | x 8—Steam. i S 
| A opi : | n CO чш cde шы. бшщ «оп = 
з 30 | 500 1,450 | 244. down- | On ap. SEU 
i d Ы г 8 ы, Жк шо ы К OOOO OAN 
T &pprox. approx. | wards plication WI RES 
; 41 TEL М 2d., 13d bi * Motors used in gen. stn. for condensers, cooling and 
3 42 ! и. m M steh towers, artesian well, driving machinery, &с. 
he -34 hr. .D., soe cf ев 
C ot 43 “sd. further : | С А BLES 
: T s ld. flat Power and lighting on same mains, 540 kw. g 
P | 24d. fat. | day-load motors only. 
: ü | - : a | ы dui те van 2 у ч 500, ioe i тп еле owing to closing 
| | D. | trio plant iv Е s a of furniture manufactory in June last. 
j) 45 | e|... [dl & 34. M.D. id. & 14. | | 
14. flat rate for ; T DENN S S Lm 
M.D, | | 
restricted hours 
5 21 46 Е scale} ... | ... 2908, 2008, ОО 
-— да. | _ 4,0008 
1% 47 : Й 4d.and 1d, M.D.I. Special No record. | е $9990900400000000000000000000090 
. 284. flat. rates * e : 
48 244. to ld. 1d.to-8d. m ^. MEM ZZ LO - Si M PLEX ° 
i © 
` ry | у © ° 
| 49 241. to и with D wc a s | rn i ре of motors does not E А 
, 9d. flat. special include ths docks or Admiralty supply. ө 
ре 80 бешке cons | TO sub-| 1,000 | 5 One Diesel engine installed, two Diesel en- E ; 
sumers stations | gines on order, е : 
91 144. Sn аа: to, и | M | 2 © 
а шах.о 1 p.c.’ "n | 00000 ово : 
52 ód., ld., §d. | On ap- | ower load rapidly growing and йу: favoured в : 
М ; e many в an 
and 4d. рИса оп staple industries of district, *Local for кыйкы АЫ 
53 M 9d. told. | Special x LM 
| ISliding scale terms | 
94 100 | 285} , *3d. to ld. | .. 20g, 160g, | * With discount on hours of running. 
" — Sys- 500s 
55 sid is tem ahd. tat rote oes 16g, 200sg | All motors are hired out by this company, 
oron 2rate meter, | and are maiatained and inspected. 
96 dd. one hr.,  ... Pa Radiators are at power rates but are not 
97 г one | - ыиы! in this return. 
| ‚ап . ID m * Sept. 1, 1911. . 
less discount | | d . 
58 |. "m 2d.—1d. рег On ap- TE | " | Hired motor system inoperation. About 600 H.P connected : e 
| sliding scale* plication | | * Subject to 24 per cent. dis., for payment within 14 days. M > 
59 | 24. & 14. М.О. Ку | ә К 
Ош ad. to 14. siang boe | 1d power rate for large consumera ° 2 
| scale | | d è 
80 id flat Nil ] 540 6789 SO | etos to ° Н lik H 
° L] , "Uy e 
6605, о ; our Conduit : 
] ' e 
61 857 903. 2d.told. ' On ap- 65 |. .. fa ae > аге The Best è 
| plication | ° ана Ч 
62 ! 144. | i леш "This is a combined figure for lighting and e M i R | i bl ° 
; power. © 
68 21d. to 1d. , | PS | 1 large engineering w'ks, 1 large malting w’ks е 08 епа e. Н 
sliding scale | received entire power supply from Corp. e КЕЙИ pate e 
ва did "T p g iding | Бус 500 | 2000 | ні НӘ e Meter Testing Dept. :— ° 
65 por 200 M шш } SIMPLEX CONDUITS ; 
IN "Md, | T Vas ! T" e e 
66 | js 3354 Fd | *For industrial purposes only. è LTD., Н 
. : ө 
67 | | 2d enn | * ыч 3,000 рег qr., Mem 3,000 1010000 per qr. ; Garrison Lane, ° 
*2d. A ns d. all units i | „alfo “maxi 
P | demand "aul тые val унии S, BIRMINGHAM. i 
68 24d. ,2d.&2d.| On ap- | a LLL n 9999999990909000000000000090009949 
ld. M.D [plication | 
69 24.,1}4. and | On ap- | coef ZZ IL LLL 
70 ! s | 173 [май ЖО шеш 490, 2690, | "аон Р {а four different feme tanning. About | STANDARD 
| night shifts. | 3868 consideration for change over during next year. | | INSULATING VA RN | SH ES 
71 About | About |*2d., 14d.,1d. About 400 About 200g | *2d. first 500 per qr., 14d. next 1,500 per qr., ARH ETE 
‚ 2,102 426 & 34. ‚ 10080, 2508 | 1d. next 3,000 per qr., 34. remainder, 
172 ` Both Various...... M 650 — 1з | | | | .... А "TH E BES'T 
18 | еа | ..  pfd.&ld.M.D. б 214 450s* Town gas sold at 1/6 1,000 for power. Tram- For Maintenance and Repair of 
| | ld. daylight way supply 1,200 н.р. not included. | Electrical Machine 
| * Not including collieries. | | гу. 
. апа 2d. | On ap- г kw., plus ld. per unit, subjeo 
Tà | 3d. and 34. | On ap *£4 per kw., plus 1d. per unit, subject to Manuj actured by 
| M.D.* lication | rebate under certain conditions. | 
р 
78 | 24.& 34. M.D. ... 1,500 i Largest installation, shipyard, max, demand . 
| | Sp. on арр’п. 400 kw. 
76 | 14. and 3d m Eu C For Prices and Particulars apply — 
" ТИ Е TES — ДЕ Insulating Varnish Dept., 
бы ах. : ыз est consumer, Sir W. G. Armstrong 
| | Беш Ac Whitworth & Co., Ltd., Elswick Works. P INCHIN, J (EN SUN i Co., Ltd, 
78 | Bo th T ies x * Motive ромег—244. for 1st hour per day, 26, BEVIS MARKS, LONDON, 
| | | 1jd. every subsequent hour, less 5%. | E.C. 
їз. ш зи la; on ap: КА Phone—London Wall 9916. 


| 


| асс. to quan. plieation 


101 
102 
103 
104 
‚165 
106 
107 
108 
103 


111 
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Total 


-~ = 


Power Voltages. 


B. H. P, COND- 


connected. Circuit. 


MM ——— —— — — — —À — 


И rincer íi 1 Jpinoln: “ ч 
| Supply Authority ET | Principal Local Trades. т Р - Wate 
| bd indicated 
| | A.C. D.C. blow: 
EE ————— M А ЕЕ | en га 
А —————— | f 
P Y PAN and shoe factories, engi ing works, Еб 210, 420 1,994 
ii obe Dal Electric Light & G. H. Jackson ... ое мош three-wire! 31/8/11 
ower UO. З ‘ 
North Wales Power and Trac- С. К. Paton (Chief | Slate quarries ............6. enne _ ae 5,050 
^ tion Co. Elec. Eng.) o- pnaso « 
; RENE TU ETT Boot and shoe, mustard, print- 220, 440 5,279 | 
| Norwich Corporation ............... F. M. Long ne breweries | Вери | 30/6] n 
" А Т; Lace, hosiery, tobacco, engineer- » 99 vf 
Nottingham Corporation ......... ОН. Talbot ......... sim a x | = И threo-wire 15 i П 1 
: * э aking, hosiery, wool, cotton, clastic ? 
Nuneaton Corporation ............ ‚5. С. Gibson ..... SAL foh RO а. three-wire| 12/9 4 
‚ | | | boot and shoe factories. е | 240, 480 5,405 
, Partick Council ..................... | W. Sillery ......... a and engineering thres:wire| “15/8/11 
| Peterborough Corporation ...... ПОСИ ок Engineering, brickworks, rail. 200, 400 | ani 
" жау | | 
Reading Electric Supply Co....... E. Rowley Jill... Printers, engineers and ігор 200 200, 400 . 3112/0 
founders, saw-mills 200 1.350 
Redditch Urban District Council Wm. J. Ferguson | Needle trade, fishing tackle. "s | 31/7 /08 
| | : hi cycle factories TK 3.000 220. 440 о 174 
Rochdale Corporation ............ . C. C. Atchison ... | Textile and engineering...... Т 990 500 31/8/11 
i "o ; Being | 230, 460 | 1,382 
Rotherham Council............ ..... | E. Cross Iron, steel and brass works .. ... installed. | three wire | [^ mi 
| ; as ; n | TM 200 | , ‚1 
| Salford Corporation ............ . H. J. Hawkins ... | Textile and engineering ......... three-wire 31/7/11 
| | i ‚ E. Fedden ...... Steel and iron works, cutlery works, foun- 6,600 2,000 17,807 
Sheffield Corporation ............... S edden COME "400, 200 | 30/6/11 
Shoreditch Borough Council..... | С. №. Russell ...... Printing, shoemsking, cabinet | T n 480 5,095 
| and furniture manufacture t ОДО. Pi a 
‚М. Johnston... | eae eee | 
гавгемвриу Corporation ......... C. M. Johnston 420 31/3/11 
Smithfield Markets Electric Edgar Dowling...; Cold storage. wholesale meat, 100 | 510 
Supply Co (Chief Engineer) poultry, &c. | 200 | 30/11/10 
South Shields Corporation ...... J. H. Cawthra ... | Shipyards, docks and marine! 110, 220 550 | 5,442 
engineering works | | 14/9/11 
Stalybridge, Hyde, Mossley and Robert Blackmore | Teils, paper mill, belles works 400 | 460 8000 
Dunkinfield Electricity Board | iron works | 250 одо. 480 ° 425 
Stamford (Urban Electric Sup- | Е. H. Brandreth... | Brick works, laundry, foundry, .. d DURO 30/4/11 
ply So ) engineering works, flour mills, Ae WILG [4] 
rinting works, timber yard 
St. Helens Corporation ............ E. M. Hollings. . Chenital lara antl кре ү sed 250, 400 250, 460 2,600 
worth works, collieries, c pper works 3-phase  three-wire 90/9/11 
St. Marylebone Borough Council A. Hugh Seabrook’ Printing, building, small work. None 240 | 5,440 
| shops (various trades) | is 480 | 51/8:11 
| Stockton-on-Tees Council ......... J. J. Smith......... Shipbuilding, engineering and m | S 460 . . 1,200 
е three-w e 51/10/10 
Stoke-upon-Trent (County Bor- C.H. Yeuman...... Potteries, engineering works...... None 240, 480 1,2321 
ough of Stoke-on-Trent). three-wire 51/8/11 
| Sunderland Corporation ......... A. S. Blackman... Shipbuilding, marine engine and boiler 5,000 ; 220 1 12,081 
; makers, coal mining, flour milis 220 ' | 11/10/11 
' Swansea Corporation............... С. A. L. Ргазтаии' Metallurgical, coal exporting | 220, 440 220. 440 2,450 
М.1.Е.Е., AM.IM.E. tinplate manufacture, &c. three-wire three-wire 1/5/11 
Uxbridge and District Electric А. Randall Bell... Flour mills, printing, engineer- | 200, 400 959 
‚ Supply Co. c. ‘ing, brickmaking 1/6/11 
| Wakefield Corporation ..... ...... Н. А. Nevill ...... Engineering,  woollens, coal, 200 1,595 
| printing, laundries, wire mills 51/3/11 
Walsall Corporation ............... | A. $. Barnard ... | Saddlery, harness, leather, clothing, iron |((SeeRemarks) 105 1.105 
| founding, tubes, brushes aud dE mills 210 | 26:5/11 
Warrington Corporation .... - о m + | 5,806 
l facturers, builders, min. water mfetrs, &с. 51/8/11 
| Wellingborough Electric Supply W.J. S. Jones ... Boot factories, engineering works. . 230, 460 à40 
Co. and joineries 'three-wire 
West Bromwich Corporation . W. A. Jackson .... Spring works, steel rolls, hollow ware , ‚ 230. 460 2,075 
foundries, edge tools, tubes, school | | 500 | 31/8/11 
| H.H. C furniture, corn mills, wire nails | 500 9.412 kw 
West Ham ........ ................. se. ‚ЧЇ. VOUZCDS ... Chemical, engineering, flour : 100, 200, | : wW 
, aganaga | mills, ink mills 400 50/9/11 
West Hartlepool County Boro’... H. F. Friederichs | Biast furnaces, steel wks.. ship yds., engine 250, 460 2,060 
‚. wks. paper mill, saw-1nillsund joinery wks i three-wire, 1/9/11 
Whitby (Yorks) District Council L- H. Ring ......... E E 460 | 458 
с | | 
Whitehaven Corporation ......... `В. Sankey ......... Tannery, flour mill, printing 420, 210 | 2061 
| and machinery works, &c. three-wire, — 1/6/11 
Wigan Corporation ............... ' Jas. Slevin ......... Coal mining, cotton mills, engi- ~ 460 1,725 
neering works RES 1/5/11 
Windsor Electrical Installation , A. E. Farrow, Brewing ... 220 290 | 999 
Co. "NL AL ла р. 
Wolverhampton Corporation ... | C. E. C. Shawfield Ironworks, edge tool works, corn mills, | 6,000, 400 | 440, 220 5,948 
| print works, cjele and motor works, ‚ three- wire 51/9/10 
taw-nuillis, lock works, &c, | 
Worcester Corporation............ С. M. Shaw ...... Porcelain, glove, leather, flour, engineer. | 100, 200 : 250, 460 — 1,010 
] | mg, Various, buttons, confectionery, | 500 50/9/11 
printing, horse-hair cloth, &c., works | | 
York Corporation .................. | J. W. Haine ...... Confectionery, printing, railway he | 230, 460 | 1,5413 


works, flour milla, brickworks ‚ three-wire 21/5/11 


Total 


nected at | number of 


| 


:Largest| Max. И.Т. 


Motors | 


855 


97 
201 


222 


51 
194 
1,217 
241 
59 

40 


258 


87 
465 


194 


290 


ы de- ‘motors 
mand. (if 
Kw. any), 
40 | 2. 
1,000* M. 2% 
150 800 at 
B.H.P. [station] 
60 xc 
PUN 
80 zii К 
20 522 
65 '1,303 
ы 
50 378 
Н.Р, 
106 445 |... 
300 | 
350 n.r. | 8,00 vis. 
3,815 | 
20 510 
130 | 408 
160 | > 
375 hac 
85 | + 
300 | 750 
110 Nune 
120 | 
80 " 545. 
980 5,235 | 
60 14213 
60 | au 
110 889 
35 
215 — 
20 180 
Е 
115 : ^. 
120 50 
qo , 200. 
90 255. 
50 | 9m. 
12} | 75) ° 
100 | 4,180 | 
И 
2 40's 910 


| р 
50 1267 |“ 
IL. & P., 


zm —— 
a — A „ни 0-00 
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ELECTRIC POWER SUPPLY.— Continued. 


| 


119 p + | 1$down- | On ap- | i is Two large pumps for dealing with. supfaee 
| | wards plication , water. 


| 


| 


| 


| 


| 


| 


| 


| 


1d. & 134. re- | 2,0608 ‚ steam. 


stricted hour 


c T Wa A oc TD cun m ua. ше ш == L0 T pr — =з эй вы LII p ааа „элс C cJ 
Method of ` Approx. Isolated 
Driving. | Rates. H.P.ofother| Plants at 
№, | __ | power dis-| present ` Remarks, 
ее = E = placed by Operating. (Nore.—Inst. Е.Е. Wiring Rules for Motors 
Group. ! Indiv. Pap init Bulk electric g=Gas, generally apply in all districts.) 
H.P | Н.Р. . supply motors $g = Suction Gas 
RE E ee m MENT, _ EB | 8= Steam. | 
| | ; PN == свв, и BU клар 
80 . About About | 2d. to 1d On ap- 'About 1,400 ы! 
' Н . i i : Arge c "S 
1,674 | 320 sliding scale* plication | SP Вены. 
81 575 , 2,475 134.— id. 5,050 | sie Slate quarry load mostly winding, pumping, air com- 
| | and under | | i : pressor and mills. Transmission at 10,000 v. 3-ph., all 
sliding senle. , ! ае wire & 20.000 у, Bulk supply to Alu- 
82 | 13d. ES 3d. | г. | - a inim Согри. (Ltd ) at 20,000 v, "Motor-;renerator&, 
83 | TP ... 114. eee | TP еее ) 
| | Фоооео зоо 
ва | 220 Pid.to id. оп On ap. | 500 | 505g, 100s, | 
sliding scale plication: ой р 
85 | ld. flat rate  ... | 
| | т тИ 
86 ` 14d. flat | | 
| 2 . eee eee ТО  L 121 ("lel Qo 
| £4. und 14. or 41. | 
87 | About 500 per unit accore- p 400 909, 12580 е pede: 
88 | 1,400 | p^w denand | Apply for 
i ih . to ld. | 35037 | 
sl sliding scale ооо Pa a o omm б 
Practically Ё ч Large textil ill i d: dq. SPECIAL 
89 group sis 2d. to 64. | On ap- ‘Steam 937 | 191g, 40sg, | present. pe p"; eine prece cede 
driven. | slidingscale* plication. Gas 440 | 8554s  "Бресіа1 terius for special conditions, R ED UCE D 
90 | Both lad. and 14.* Оп ap- About 1,000: v | Several large firmsabout to adopt electric drive, *Sliding à 
| | plication l | e down to 0:64. for lurge users. P Е 
91 . | _* Flat rate.—11d. first 1,000 units per qr., 1d. all in 
| | | о ерер charge system £l гар qr. per Е.Н P. vi ces. 
92 . Lht4d.Heatld,| — ... 7,000 | вир орнот of dec med i | | 
Боже Аню O , | Im | я of use of power supply in NE 
оа. | | , rolling mills and cutlery works, 
93 , + р К due 7 ... | e * Plus £3 per Е.н Р. demanded. THE ELECTRICAL 60., 
p.a., dd. after I f 
| ie А. | | | LAMP DEPT. Ltd. 
4 | о 4dl.and  ,,. — |. Discounts: 5 its 
diss S : 9 per cent. over 600 units, 10 
is " E m | | | per cent. over 1,000 units. | 
| | dh 600,0. eve 
| tl 114, 1st 5,000 ‚ Я , 
96 Bo;th Rar ge hi А | en | , Also traction supply, 
less discount 24 7 
97 os | Ad. 354 "i ap- | 2,000 500), 1,700s, "EP 
! plication 1 
98 ЧУ "* 1214. flat, 4d.| Оп ap- | г! T 
P ; " м d во sesope . 
land 1а. M.D, |Plication | 
99° | 2d. and 1d. 1,500 10050 JUST OUT 
with dise’nts: GEN ЖШ ыш ш 
| zl 
2d. und 14d. M.D.“ . 
100 ES Pos id Бф, bom - | * Restricted hour and telephone system. fa ELECTRIC MAINS 
+ 14. рег unit 
101 Slidiuy scale | Og ap- | — One works take abont 220,000 units per annum ан the 
24. down to 15d.) plication | total amount sold per annum for power purposes а 
i amounted to 421.692 units. я 
102 ED 14d.,1 td., ld., Ou ap- | | The potterics all пиш steam Гог heating, and this is DISTRIBUTING SYSTEMS. 
"ӨЧ. and :8d. plication. | generally the drawback to electric driving. 
103 73. (dis, to 14.) On ap- | i» m bY 
| al. & 11d. M.D. pheation | Е ee 7 J.R 
104 241. (186 hr.)& — .., Motor hiring schemo in operation, ‚ R. DICK and F. FERNIE. 
lid. M.D.* | | | * 200,000 pei d ial rates 
13а. M.D. Р per annum and over special rates, 
105 23 to 1j flat* UNS p api ode by скн чон у иа on load 109. 64. nett. 
S es actor, per H.I’. emanded per an, and 34. per unit, o мышы шщ ш. 
1066 About 100 | 2d.tojd. On ap- | 930 BCsy | es large lt sewage pumps now " 
1.495 lent; | еп converted to electric driving. Irian " Prinii 
107 | | (Зее remarks) Pup e (1j Auy convenient pressure for large а іа bulk The Elecirician Printing and 
nee | » £ р п ар- | >>» а transforming from 3,000 volts (3 phase suc), (2) For p bli ĥi D 
108 мева, to 91 TY pl‘cation, 4.530 | А distributing purposes, power 565, parts of area onlv, 0 18 Ing 0., 
' SUE мы ie A t | NN : * Under 1 iLer, 220 single Phase, 1 H P, and above 350 3-pl , 
PU to сои. | | | | 50 periods. ¢ Under 3 n.i 230, 3 Н... and upwards 460. 7,2 4 3. SALISBURY COURT, FLEET ST., 
109 bes Add. flat апа 120 ее ERR LONDON, E.C. 
3plagreem'ts | 
110 | About | About | 11d. to #4. About 800 | 72 motors on Вике = 487 нь. * Motors only, 
М. 1, 251 , 822 Less 24 % dis. | 
| Partly both ld. тах. Озар 5355kw, р бизә 
| plication | 
112 | 120 1,895 24.—114. flat 1d.—jd. 1,650 910r, 25030, Flat rate for less than 20,000 per aunum, 24.-144, : over 
| | With disc. 5,3698 | е "rd a 14d.-1d. ; (гош 000,000 to GUU,000 
113 "T К | 65 рег kw. per aoe " uud over, 1а, - ү 
| all. at 14. unit | =. 
ll4 :| .. 5. lad апі 440, ср  .. 77 45g, 2050, | : 
? ra'e, 2d. for | | мм 
тА | т small motors | | Е 0 Р every system 
оц Ср tol 000unite ' eee 
ond С ET 500 | t all purposes 
| = over 1,000 14, | | 
| ' €3 per HP. in- + е 
116 | ene Ma апи, | None 108 | 15д, POs, | T NM Good, Prompt, Cheap 
and 14. pec unit x | SERVICE. 
mi. "агі | | Ki. | 
7 | 14. to 34. | Various zu | di Pee Also Electric Clocks, 
| | 
| | | 
118 740 210 ?M.&WM.M.p Over 1,000 | 2009, 30039 350 н.р. awaiting connection. Will displace 
| fl. sewerage p. , ) ài p THE ELECTRICAL cD., LTD., 
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108.4, Charing Cross Ad., London, W.C, 
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The Fuses are of the 
Protected Type, and 
personal contact with 
live metal is impos- 
sible. 


The case allows for 
the attachment of 
special adapters, per- 
mitting almost any 
form of cable connec- 
tion. 


WRITE FOR LIST Н.Т 210. 


HOLLINWOOD, LANCS., 
78, KING STREET, MANCHESTER. 


"POPE" Metal Lamps 
Гассе ауа ет цац 
«| Remember the,‘ POPE" as the 
British Lamp—made by British 
Labour in our factory at Willes- 
den--a factory equipped with 


the latest appliances for the 
manufacture of reiiable lamps. 


The Lamps 
that LAST. 


€j * POPE" 
ously examined at every stage 


Lamps аге rigor- 


of manufacture—only the best 


Pope's Electric 
materials are employed - and 
are tested itd о Lamp Co., Ltd. 


Hythe Road, 
Willesden, 
LONDON, N.W. 


Telephone: Harlesden 70. 


ensuring that Durability and 
Brilliancy which has gained such 
a good name for these Lamps. 


WRITE FOR NEW PRICES. 
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you had not an opportunity of 
calling upon us at OLYMPIA, 
the next best thing is to send for 
our Lists of Motor Starters, Fuses, 
Plugs, Distribution Boxes, High 
and Low Tension Switch Gear 


and Accessories, etc., etc, 


A. REYROLLE & Co.,Ltd. 


HEBBURN-ON-TYNE, 
ENGLAND. 


> р 


" EMPIRE" 


LIFT 
LLERS 


1 
ДАЛ 


CONTRO 


т 


Three-Phase Push Button Туре. 


Write for Catalogue E. 


ELECTRIC CONTROL, LIMITED, 
BRIDGETON, 
GLASGOW. 
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EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS' WARRANTY 


a À— M 


STANNOS WIRING PROGRESS. 


-=a 


Since its introduction, 
wiring system has made rapid 
of this in a pamphlet just issued by 

d the svstem and manu 


progress. 


and the fittings for vse in connecti 
will recall that * «annos 1s а 
with"a tinned copper tube, t 


THERE 15 a Minimum oF CurTING AWAY WITH STANNOS. 
paper ‘over the insulation to „Пом of the sheathing being 
easily; drawn off. Ву means of suitable fittings it i: possible 
to carry ovt an installation of wiring in a simple, neat and 
inexpensive manner. For country-house installations and 


i STANNOS UNDER THE Рїстнк RAIL. 
on alternating-current public supply systems, the copper 
sheathing of Stannos can be used as the return conductor. 
This, of course, saves wire and labour and adds considerably 
to the neat appearance of the finished work. 


two and a-half years ago, the 0.5. 
We are reminded 
Siemens Bros. & Co., 
who originate facture Stannos wires 

E ion with them. Our readers 
V.LR. insulated conductor sheathed 
here being a wrapping of thin 


^" November 3, 1911. 


о TK 
'SIMPLEX CONDUITS Lo., 


Garrison Lane, BIRMINGHAM. 


Manufacturers of— 
ONDUITS, CABLES, ACCESSORIES. FIT- 
TINGS. MOTORS, ELECTRIC HEATING 


AND COOKING MATERIAL. &c. 


——- 


et to which we have referred contains a number 
ustrations which show how cornices, picture 
d the many other nooks and crannies 
btrusivelv filled with Stannos wires. 
This is the first series of pictures that we have seen which 
emphasises the merits of Stannos in this particular. Those 
electrical contractors and architects who have not yet become 


The pamphl 
of interesting ill 
rails, skirting boards an 
in a house can be uno 


Tie CHAPEL, CORPUS CHRISTI COLLEGE, CAMBRIDGE, WIRED WITH STAN Nos. 


familiar with this flexible feature of the O.S. system should 
apply to the makers for the pamphlet in question. There 
are scores of country houses into which the Stannos system 
could be introduced with effect and advantage. The number 
of country installations already done is an earnest of the 
success of the system т this field. 


MAZDA NOTE-BOOKS. 


The demand for these neat and attractive memorandum 
books should be as brisk as that for the Mazda wire lamp. The 
case is of flexible black leather, embellished in gold with the 
now famous design—" His Only Rival" There is a pocket 
holding a convenient " refill " pad of blank sheets, with a 
calendar for the remaining months of 1911 and for 1912. 
Inside the front cover a brief notice reminds the user that “а 
lamp is not merely a mechanical product like a lamp chimney 
or a bottle, and cheapness is therefore not the criterion by 
which to purchase it." Ten cogent reasons follow why the 
public should buy Mazda, Gem and Edison carbon lamps. 
On the inside back cover is a list of the many types of lamps 
made bv the British Thomson-Houstoa Co.. and also the 
addresses of that company's 12 sales offices. This convenient 
little book isjust the thing for the pocket. Apply early for a 
copy to avoid the crush. 


TRUB, TAUBER & CO, "MEETS IT 


i: 

ES Nm Founded 1893. Makers of First-Class Electrical Measuring Instruments, 

EE А Кз "и, „А\ "^^ QJL"ER"IVELEEITE ор Д 

x "AV ACEKE"UE'MDEZUEUENMELDfS, 
i Indicating and Recording, Portable and for Switchboards. 

5; ТЕСТЕ ОТ" > ТЕ" Е ЕЯ for all current and pressure. 
к RELIABLE AGENTS REQUIRED. 


ьа а ee ee ee ——— 
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SPECIFY AND USE 


No Temperature Coefficient. 


Contains no iron. 


Wire will not Rust or Perish. 


The oniy Materiai of its kind Manufactured in England. 
——— Used iargeiy and Specified by the Admiralty. == 
Used азо by the itaiian and Japanese Admiraities. 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. 


WIRE. STRIP. 


Makers : 


HENRY WIGGIN & СО., Ltd., 


GEORGE STREET, BIRMINGHAM. 
Telephone : 6400 CENTRAL. 


SHEET. 


Telegrams: '' WIGGIN BIRMINGHAM." 


COVERED. 


BARE. 


| Agent: LIONEL ROBINSON, 

ф 3, Staple Inn, London, У.С. 
Telephone: 6323 HOLBORN. 

| Telegrams: **FERRYDOM, LONDON." 


A GAS TESTIMONIAL. 


We have received the following from the British Westing- 
house Co. regarding their metal lamps. Will the editor of 
`` The Journal of Gas Lighting " kindly take note of it. 

1 recently sent for your inspection. a Westinghouse metal 
filament lamp. 25 volt. 16 c.p.. which 1 have had in use for nearly 
three years. This lamp was installed near a gas oven, and the 
fumes from the latter have eaten through the brass cap: notwith- 
standing this. the filament is still intact, and. you will notiee that 
the glass bulb is quite clear, not having blackened at all. As 1 
consider this experience is quite unique, and testifies to the high 
quality of your lamps, I thought it would interest you to have your 
attention drawn to the matter. I need hardly say 1 shall have much 
pleasure in placing further orders with you for your lamps. 


NEW TRADE LITERATURE. 


" ARCHER " COOKING AND HEATING APPARATUS.—A new edition 
of the G.E.C. electric cooking and heating catalogue is now ready, 
and we are asked to direct attention to reductions in the price of 
some of the designs and apparatus. The Electrical Exhibition will 
doubtless intluence many station engineers in giving better rates for 
cooking and heating, and this fact, coupled with the comparatively 
low prices at which radiators and heaters can be obtained, should 
encourage the public to use electrical energy more widely for these 
purposes. The G.E.C. list will be found valuable by contractors and 
station engineers in furthering this object. 

SIEMENS SUPPLIES.—A bound list of Siemens electrical supplies 
is just off the press, and will be forwarded to interested inquirers. 1t is 
a publication of nearly 300 pages. conveniently arranged and care- 
fully classified. It covers the entire range of those Siemens products 
which have been essentially. developed for the electrical contractor. 
'The catalogue is substantially bound. and we note that this is the 
second edition. "The supplies department and showrooms of 
Siemens Bros. Dynamo Works: are at 38 and 39, Upper Thames- 
street, London, E.C. 


t SERRE Muere ca ае ваа е -— 


krinted and Роошаова by Vitus TUOKMB, at the Editorial, Printing and Pub 


TURRET Crocks.—This is the title of a neat brochure issued by 
Gent & Co. depicting a number of interesting installations of their 
electric turret clocks on the waiting-train system. One of the most 
interesting of these pictures is the large clock which surmounts the 
Roval Liver Insurance Co.’s building, Merseyside, Liverpool. Archi- 
tects should not fail to obtain a copy of this list. 


SIMPLEX Lists.—Simplex Conduits (Ltd.) have sent us a budget 
of literature relating to electric fittings. electric cooking, electric 
heating and holophane glassware and illuminating material. These 
lists have been carefully prepared. and cover a wide range of appa- 
ratus. In particular we may remark upon the designs in luminous 
radiators, and especially the Murray patent radiator, which is cap- 
able of individual application to domestic and commercial furniture. 


““ THoMsoN " Роскет Bamps.—The new season's list of this handy 
pocket lamp is ready, and Messrs. L. E. Wilson & Co., 20, Cross- 
street, Manchester, will supply copies on request. They direct our 
attention to a new police type of lamp, which has been taken up by 
the police authorities in all parts of the country and the colonies. 
The accumulator has a capacity of 6 to 7 ampere-hours—that is, 15 
to 20 hours’ light. The lamp weighs 21b., and measures біп. by 
З in. by 15 in. There is a detachable bull's-eve and spring clip 
fastener. We also notice in the list a useful form of cvcle lamp. 


Слв.ТувЕ SHEATHING.—The St. Helens Cable & Rubber Co. have 
issued a pamphlet in which the advantages of their cab tyre sheathed 
cable are enumerated. This is concluded by a warning as to the 
“defects ` of this cab tyre sheathing, and these may be quoted : 
It is not an insulator; it can be cut by a heavy axe ; it can be burnt 


in a fire; it is not so elastic as indiarubber ; it will perish in about 
100 years. `Nuf sed. 


Н. WEIDMANN, | 


RAPPERSWIL, SWITZERLAND, 


FOR 


Presspahn and Insulating Material. 
(See larger Adyt. last week.) | 
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OSRAM WEEK ILLUSTRATED DEFINITIONS ! 
li produit d from Mazda үз ТЫ i 
The gigantic advertising campaign which the G.B.C. are | 
crowding into what thev appropriate v term Osram Week will ( 
Чо more than a dozen exhibitions ET make the public realise ; 
that electric lighting with Osram lamps is cheaper than gas. 
In brief, the campaign makes use of great dailies throughout 
the kingdom to Create (һе persona! Inierest af д APT S V 
sumers in Osrams and Osram lighting. The scheme also | 
includes the principal Wholesale houses and local traders, So $: 
that the publie enthusiasm can be followed up Буа practical 4 
response т the supplv of these la mns. Аза further encourage- і 
ment, the local traders woall be ipakine а specta shop-window 4 
display of Osrams which wili be attractive bv dav and brilliant il 
bv night. . | 
WATTLESS CURRENTS. р 
anc 22 Ж, 
А Brilliant Idea Osram Week. і 
Intensive Hluimination—The Mazda House Warmine. 3 
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Messrs, Tudor & Jenks, High Street, narlesden, illuminated 
by "OSRAM " Lamps. 
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SIEMENS 


THREE PHASE 
INDUCTION MOTORS 


CLASS R. 


THIS MOTOR IS OF THE PROTECTED TYPE, 
WITH SQUIRREL-CAGE ROTOR 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orric&: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GaRRARD 360. Telegrams: "Si&MBRALOS, LONDON.” 
Supplies Dept. : 39, UPPER THAMES STREET, E.C. 

Telegrams: “' Stgmotor, LONDON.” 
BRANCHES : 
SHEFFIELD CALCUTTA 


JOHANNESBURJ BOMBAY 
CAPE TOWN MADRAS 


Telephone: Lonpon Watt 8270. 


BIRMINGHAM 
BRISTOL 
CARDIFF 


GLASGOW 
MANCHESTER 
NEWCASTLE 


8INGAPORE 
PENANG 
RANGOON 


SYONEY 
MELBOURNE 
TORONTO 


THE SIEMENS BATTERY SIGNAL MACHINE. 


Railwavmen and signal engineers should be interested in a 
new type of electrical signalling apparatus which сап be 
attached to any existing signals, particularly those at а con- 
siderable distance from the signal box. The apparatus is self- 
contained, and is enclosed in a substantial iron box which is 
provided with suitable Jugs for bolting up to the existing 
signal post. The adioiming illustration shows how this can be 
done, and it also exposes the interior mechanism for operating 
the signals. The motive power is supplied by a small motor, 
which is so efficent that it only requires a few dry cells, such 
as the Siemens. Obach ог Leclanche or soda batteries for 
operating it. The motor ts coupled through a train of spur 
wheels to a large wheel, the shaft of which projects through 
the case. and is fitted on the outside with a crank arm. To 
this arm the ordinary upright rod working the signal is attached. 
This is the only working portion of the mechanism which is 
external to the сазе. An electromagnet 1s provided for the 
purpose of holding off the signal, there being suitable mecha- 
nism attached to the armature which is attracted by the 
magnet so that when the magnet is de-energised owing to the 
signalman replacing his lever the operating arm returns to its 
normal position. The manner in which the armature of this 
magnet is linked to a system of pawls which act on the teeth 
of the large gear wheel is shown in the illustration. The rising 
of the arm carrying the pawls also automatically opens the 
circuit of the motor, and prevents further movement of the 
signalarm, There is, further, a mechanical device for replacing 


oS 
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the armature of the holding-off magnet in its normal position, 
so that it is ready to perform the next cycle of operations. The 
apparatus may seem a little complicated to describe, but in 
actual practice it is simplicity itself. А dashpot is provided 
so as to take the shock of the return of the signal arm ; this 
dashpot is fitted with a valve by which the amount of damping 
can be regulated. There is no wood used in the construction 
of the apparatus, the insulation throughout being with ebonite. 
The case is dust and water proof, and a rubber gasket is pro- 
vided on the lid so as to make a tight joint. The entire mecha- 
nism is mounted on a front casting secured in position by four 
bolts. and this is interchangeable with a duplicate mechanism 
if necessarv, all parts being made strictly to gauge. The 
operating pressure for a motor is 12 volts, and some experi- 
ments were carried out with a view to testing the life of Siemens 
Obach size М dry cells when used in connection with this 
mechanism. The time taken to lower the signal is 4 to 5 secs. 
With the machine operated twice during the hour, every day 
of 24 hours. and held in the off position 10 minutes at each 
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operation, the battery will supply working current for 120 
working days. In a 24-volt machine 24 cells are used, and 
their life is double that mentioned, owing to the current being 
halved. Inaddition to working distant signals from an ordinary 
mechanical locking frame, the device may be used for all the 
signals at wayside stations. In certain cases the locking frame 
may be dispensed with, and the block telegraph instruments 
combined with the necessary switches for operating the 
signals. Nuch an apparatus is quite compact, and can be 
placed in a stationmaster's office or other office where the 
block telegraph is worked by the station staff. The points In 
this case can be worked by ground levers controlled by a key 
in combination with the signal switches, so that absolute 
interlocking will be assured. | 

Messrs. Siemens Bros. & Co., who are the makers of this 
apparatus, state in their pamphlet No. R.5.7 that they will be 
pleased to supply any additional information and demonstra- 
tions of these interesting machines, a 
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The fan runner is so shaped that 
it gives more air per revolution, 
| and hence can be run at a lower 
speed than any other like fan 
on the market. 
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Efficiency. 
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ELECTRIC CAR LIGHTING]AT OLYMPIA. 


— ——— 


The 1911 Motor Car Exhibition at Olvmpia has dealt the 
death blow to acetylene and oil as illuminants for auto- 
mobiles. The progress made with special dynamos and lamps 
for electric lighting has enabled manufacturers on this present 
occasion to offer electrical svstems for car lighting and ignition 
which will afford the maximum efficiency in illumination and 
the minimum of discomfort and maintenance for the car 
owner. Electric lighting of cars proceeded comparatively 
slowly until last vear. Since the closing of the 1910 and the 
opening of the 1911 shows at least half-a-dozen systems have 
been perfected. The merits of their design and construction 
can best be judged by the fact that thev are being taken up 
widely in motoring circles. 

That these facts are recognised by the organs cf the motoring 
world is evident from. the columns of the " Motor." We ex- 
tract the following remarks from an article entitled “ Elec- 
tricity on the Car," and these are significant of the attitude of 
the motoring industry towards this new and interesting 
&ccessory :— 

The perfecting and introduction of new high candle-power metal 
filament bulbs, with stout. short filaments. grouped in such а way as 
to present the nearest approach to a point of light. and the fact that 
electricity alone admits of the employment of true parabolic reflectors 
with the source of light correctly placed at the focal centre, have put 
the electric headlight right in the front rank of efficient driving lights, 
and ousted the formerly omnipotent acetylene. 

Besides the increased lighting power, the steadiness of the light 
when compared with acetylene on a windy night is most noticeable, 
and adds greatly to the comfort of the driver, who is enabled to pick 
out objects which a flickering light would not show up distinctly. 

Perhaps the point that fascinates the motoring enthusiast most is 
the entire absence of all the dirty jobs which are associated with gas 
and oil lighting. When one remembers the efforts to get oil lamps to 
light up on a wet and windy night, the boxes of matches spent, and 
fingers burnt, the simple turning of a switch in order to make the саг 
blaze with light has a charm all its own. And when one calls to 
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mind also the messy jobs of cleaning generetors[scraping out the 
spent carbide. trimming wicks and filling oil containers. and one's 
endeavours to get some reflective brightness from reflectors that have 
become tarnished and cracked by the heat to which they ere subjected, 
the occasional addition of water to the battery to replace loss bv 
evaporation and the oiling of the dynamo bearings become a positive 
pleasure. 

Many and many a time has the owner of gas or oil outfits said to 
himself that it is not worth while getting the headlights under way 
for a short spin of a few miles, and has progressed painfully by means 
of his feeble side lights to the danger of himself and other road users ; 
while the user of the electric equipment, having only a button to 
press or а switch to turn, has the benefit of his powerful lights, be his 
spin only one of five minutes' duration. 

In another part of the SUPPLEMENT we deal with a few of the 
more interesting motor-car lighting systems which have been 
on view at Olympia. We may remind our readers that the 
show closes to-morrow, and that all who are interested should 
take advantage of the short time available to inspect these 


interesting exhibits. 


ELECTRIC POWER IN OIL REFINING. 


Steam has been entirely displaced at the works of the Oak- 
bank Oil Co. at Winchburgh and Mid-Calder, N.B., as a source 
of direct motive power. All th: pumping and compressing аге 
done by electric motors of the three-phase squirrel-cage type 
operating at 400 volts on a 25 period three-phase circuit, and 
controlled in the large majority of cases by auto-starters. In 
connection with the refrigerating processes there are two 
150 н.р. slip-ring motors driving the compressors, one of 
which has been in service nine vears, whilst the other is a 
recent extension. These motors are controlled by drum type 
controllers and drive by raw hide pinions through machine cut 
steel gear. A similar drive, thoigh on a smaller scale, is the 
air compressor for supplying the paraffin blowers, which is 
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driven bv belts from а 40 н.р. squirrel-cage motor. А large 
number of small motors are used for pumping the oil from 
process to process, and one of these plants comprises five Weise 
andjMonski pumps, driven by a 10 н.р. three-phase 400-volt 


Nipry CASTLE GENERATING PLANT, OA& BANK Оп, Co. 


squirrel-cage motor running at 701 revs. per min. There is a 
large number of storage tanks in these works, some of which 
have considerable capacities, the largest being that which holds 
the Admiralty stock of 180,000 galons. 
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WeEsTINGHOUSE ÉLECERIC. Lo.o., Олкпахк OIL Co. 


The company's power station at Mid-Calder contains two 
engine-driven generator sets, 200 kw.. 440 volts, three-phase, 
25 periods, 250 revs. per min., driven by Westinghouse auto- 
matic compound engines 18” x30" « 16”. As this plant was 
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TES | 
not suffic ien v large to supply the Зоог required, a new engine 
generator set has since been pur down, consisting of a British 
Westinghoase 275 kw. three-phase МӨ voi 25 period 250 revs 
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per min. alternating-current generator. with coupled exciter 
driven by a Belliss & Morcom compound self-lubricating engine. 

Part of this energy is stepped-up to 3.300 volts for trans- 
mission to the mine, a distance of about 1 mile from the 
works. The transmission lines are carried on the same 
pedestals as the aerial rope-ways, which convey the shale from 
the mines to the distillation works at Mid-Calder. The aerial 
rope-way is actuated by a 60 в.н.р. squirrel-cage Westinghouse 
motor running at 720 revs. per min., driving by belt and bevel 
gear up to the main pulley wheel of the rope gear. 

The advantages obtained by the use of electricity for this 
class of work are obvious. The plant 13 scattered over a large 
area of ground, and the use of steam would entail the wholesale 
planting of engines and boilers about the works. АН the steam 
used for the power engines is used again at the retorts, thus 
avoiding the generation of live steam for the destructive 
distillation of the shale. The authorities of the Oakbank 
Works have realised the full extent of these advantages, and 
the greatest credit is due to them for their enterprise in making 
use of them. The entire electrical equipment, both at Nidry 
Castle and Mid-Calder, was supplied by the British Westing- 
house Electric & Mfg. Co. 


CAR LIGHTING DYNAMOS. 


As we explained in a brief note in our last issue, there is 
much of interest in the wav of electric lighting svstems for 
motor cars at the exhibition at Olymoia. On another page we 
refer in detail to the svstem of the B.T.-H. Co. as exhibited by 
№. Smith & Sons. The Cadillac car, shown by Е. S. Bennett, 
Ltd., is fitted with a dvnamo for lighting purposes, and it is 
also arranged to provide ignition and the starting of the engine 
from the driver's seat. This latter function is performed by 
means of a clutch which engages a pinion on the shaft of the 
dynamo with teeth cut in the rim of the flywheel. The act of 
engagement also disengages the dynamo shaft from the half- 
time shaft from which it is normally driven. The dvnamo i5 
used as а motor for only a second or two simply to turn the 
engine over and fire a charge in one of the cylinders. As soon 
as it is started the clutch pedal is released and the dynamo 13 
driven in the ordinary way. The system provides for the 
automatic cutting in of the battery should the engines be 
slowed down in traffic to a speed which would not provide 
satisfactory ignition. As soon as the speed rises the dynamo 
is automatically cut in in place of the battery. The entire 
outfit is neatly stowed away between the engine and one of the 
chassis girders. though at the same time it is readilv accessible. 

There are many points of similaritv between the other 
systems exhibited. The dvnamos are designed for a constant 
output over a wide range of speed and this regulation is obtained 
automatically either by some special system of winding or by 
mechanical means. In the Magnetohte dynamo permanent 
magnets only are used. and these serve to check any rise 
of current in the armature with the increased speed of 
the саг. This makes a simple form of generator. In the 
Trier & Martin system mechanical cut-outs, governors and 
friction clutches are dispensed with, the dynamo being specia!ly 
built'and fitted with a pair of auxiliarv brushes which are inter- 
connected with the main brushes so that at low speed the field 
is strengthened and at high speeds it is kept normal. In con- 
nection with this svstem a split battery and twin wiring svstein 
is offered, by which numerous troubles in the wiring of a car 
are overcome. In the Lucas dynamo а slipping clutch 15 
employed in the driving pulley, and this prevents the armature 
speed rising above certain limits. The clutch runs in oil and 
is enclosed in a dust and damp proof case. The Magician 
Чупато of United Motor Industries is mounted up with th» 
field- magnets supported on bearings. so that there is a tendency 
lor the entire dynamo carcase to follow the revolutions of the 
armature itself. This bodily movement of the field is utilised 
to switch in the charging circuit, and at th» same time control 
the position of the brushes on the commutator. The Lodge 
dynamo is another permanent magnet machine in which three 


sets of double magnets are used. on PI 


Mei o — 


SUPPLEMENT to “ The Electrician," November 10, 1911. 


7! 


: 2 Drawn wire 
ament. ensures 
ТЕБУ. : 


Maz Mazda | Lamps 


HAVE REVOLUTIONISED 
THE LIGHTING SITUATION 


By the reduction оЁ breakages due 
to the great durability of their Drawn. 
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B.T.-H. CAR LIGHTING SYSTEM. 


T One of the principal attractions at the Olympia Motor Show 
(whichYcloses to-morrow) has been the new В.Т.-Н. system of 
car{lighting shown by Messrs. S. Smith & Son. We gave an 
illustration of the parts of the dynamo used on this system in 
our last issue. The well-known Tirrell regulator is made use 
of in this svstem, and practically constitutes its most important 
feature. The Tirrell regulator, as our readers are well aware, 
has proved its value in central station service under severe 
conditions, and its application on a small scale to a motor-car 
dynamo system is extremely interesting. It places an entirely 
different complexion on the whole of the scheme of car lighting, 
in that it provides the user with an ordinary dynamo, which 13, 
of course, of extremely simple construction, and, being built 
on standard lines, such parts as do occasionally wear can be 
easily replaced. The regulator, which is illustrated herewith, 
is a separate part of the system, and should repairs or renewals 
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TIRRELL REGULATOR ох В.Т.-Н. CAR-LIGHTING SYSTEM. 
І 


be necessary these сап be readily effected. The principal оп 
which the regulator works is such that the vibrating contacts 
do not break a highly inductive circuit, consequently there is a 
minimum of wear due to sparking. The regulator imposes a 
constant load on the dynamo, it keeps the accumulator 
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regularly charged, and also maintains a constant voltage. The 
cells are required to provide light when the car is standing with 
the engine stopped. and an automatic cut-out is also furnished 
whereby the dynamo is then disconnected from the cells. 
The dynamo is driven Бу a belt from the engine shaft. 
and the instruments are neatly disposed in a compact 
switchboard, which can be mounted up on the dash. 


Telephcne: 10721, CENTRAL. 


G. R. Q. HOOKS. 


Americans are always hustling. Here's a good example of 
G. В. Q.. otherwise Get Rich Quick, which we extract from 
the " World " via the " Mazda News ” :— в 

“The Post Office Department has arrested the inventor 
and promoter of the Sun Electric Generator Co. on the charge 


SWITCHBOARD ON DasH FOR B.T.-H. CAR-LIGHTING SYSTEM. 


thatit has defrauded investors out of sums aggregating 
$250,000 by inducing them to buy stock in an invention having 
no commercial merit. The inventor is Mr. George Н. Cove. 
and his so-called invention is a thermo-electric battery, which 
if erected in a back yard or on the roof of a building would, 
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ment here has made little impression. 
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it is claimed, generate enough electricity from the sun's гауз 
in one day to last a household from one to two weeks. Ап 
installation set ир on the roof of a building in Maiden-lane, 
New York City, from which incandescent lamps were supplied, 
was found to be connected bv concealed wires with the Edison 
service in the building. Many enquiries regarding the scheme 
have been received at this office, and it was apparent that the 
promoters operated largely through a * sucker’ mailing list 
such as is used by other electrical fakes still doing business." 


ILLUMINATING ENGINEERING—A WRONG IMPRESSION 


^ The illuminating engineering movement has been making 
slow but sure progress since its inception in this country. In 
the United States it has reached a degree of manful vigour, 


A Fine EXAMPLE ОЕ THR RESULTS оғ ILLUMINATING ENGINEERING. 
A Large Carpet Showroom Lighted by Mazda Lamps with a complete absence of glare. 


which rather dwarfs the efforts that so far have been made on 
this side. Upon electrical contractors and wiremen the move- 
This section of the 
industry is largely guided by rule-of-thumb and cut-and-try 
methods. These have served it for many years, and any ex- 
cuse appears to be good enough to put off serious consideration 


Ltd., 


GREENOCK. 


ALUMINIUM CASTINGS OF ALL KINDS 
MACHINE MOULDED. FINE FINISH. 


JS UPPLEMENT to '' The Electrician.” November 10, 1911, 


Mese» Lhe 


TELEPHONES. 


Telephones : 
Gerrard 5349. 
Central 2369. 
East 1400. 


of the simpler side of illuminating engineering. Both the con- 
tractor and the wireman have fastened on to the notion that 
illuininating engineering is a matter of slide rules, formul:e and 
science. This has been the chief excuse for staving off the 
time when illuminating engineering should become part and 
parcel of their business. | 

The time has come, however, for this impression to be re- 
moved, and it may be as well to explain in simple terms that 
the large firms who have made it their business to enunciate the 
principles of illuminating engineeering and to solve the problems 
associated with it have now brought this work to a practical 
issue. Their position at the present time may be likened to 
that of the metal lamp makers. The preliminaries have all been 
got through, standardshave been established, the mechanics of 
the propositions have been simplified and methods have been 
produced whereby the general broad principles can be applied 

in the easiest way possible. It 1s not 
necessary at this stage in the de- 
velopment of illuminating engineer- 
ing to dissertate at length upon its 
necessities or even its axionis— 
that is, if it is desired to make it 
appeal to the electrical contractor 
and the wireman. We will go 
further; it 1s even unnecessary to 
bring these matters in detail to the 
architect. We ourselves would like 
to impress upon the industry the 
important fact, which is too often 
overlooked, that the firms who 
have specialised in illuminating 
engineering have succeeded in 
evolving simple rules whereby the 
broad principles of the science can 
be applied by the smallest contrac- 
tor and wireman. These rules 
require to be absorbed (and they 
are simple enough for this) side by 
side with rules relating to wiring, 
cables, fuses, special switching 
methods, &c. Lecturers at evening 
classes have here an excellent oppor- 
tunity. The data is at their disposal 
if they will seek it in the right 
quarters. They can then bring to 
the notice of those who are directly 
interested what we may call the 
mechanics of illuminating engi- 
neering. The wireman will need 
no slide rule; hewill not require to make any elaborate 
calculations. Certain simple standards with which he is at 
present familiar have been introduced into these digested rules. 
The rules will decide his selection of the number of lights for a 
given purpose, and will guide him in the choice of suitable 
reflectors for that purpose. The accessories of the proposition 
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are then at his disposal in the hands of the manufacturer, who CONTINENTAL ELECTRIC LAMP HISTORY. 
has based his products on the work of his illuminating engi- >- | ——— 
neering department. 

We are pleased to note that this important work is being 
seriously taken up in this country, and we can only hope that 
the efforts of those responsible for the movement will be pro- 
ductive of good results. We have in mind particularly the 
illuminating engineering work of the British Thomson-Houston 


We recently referred in THE ELECTRICIAN to Mr. T. A. 

LJ . id m . . . . А b . 
Edison’s visit to the Continent and his meeting with Mr. Etienne 
de Fodor who was the pioneer, along with Messrs. Rathenau 
and Bergmann, of the Edison incandescent lamp ш Europe. 


Co.. and especially in connection with Mazda lamps. җай: Sang | — 
"m Г 
— ES 
THE METALITE LAMP WORKS. T WS 
On Monday last а party of pressmen was taken down to ES 


Derby by the directors of Metalite (Ltd.) and were shown over 
the company’s new works at Osmaston. The company was 
met at the works by the Mayor of Derby, who subsequently 
declared the works open. The factory stands on an open site, 
and was originally erected for the manufacture of gas mantles. 
The rooms are all on one floor, and are spacious and well lighted. 
At the present time upwards of 200 employés are engaged. 
The works are driven by single-phase motors, which are sup- 
plied with energv by the Derby Corporation. We understand 
that a three-phase supply will shortly be given. 

The factory 1s equipped with plant for the manufacture of 
squirted tungsten filament lamps. The company have also not 
neglected experiments on drawn-wire tungsten lamps, but is 
not prepared to make any statement regarding these at the 
moment. The general design and lay-out of the plant is some- 
what similar to other metal lamp works described in our 
columns. The old process of weighing the filament loops to as- 
certain their resistance is replaced by a direct-reading ohmmeter, 4 "Ue - 
which is fitted with special termina!s, across which the fiiament ‚кн ре 
ends are allowed to rest while the measurement is made. | 

After flashing, the filaments are passed along into another 
department for pasting and welding on to the supports. Ex- 
hausting and sealing then follow, and the lamps are finally 
photometered, aged and capped. | 

The time allowed for the inspection of the factory was not 
sufficiently long to admit of our examining any of the processes 
in detail, but the whole of the plant is in accordance with 
modern ideas, the exhausting pumps particularly so. 
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To celebrate Mr. Fodor's 30 years’ connection with the industry 
several festival functions were held and one of the Magyar 
journals. published at Budapest, where Mr. Fodor is managing 
director of the Budapest General Electric Со.. has celebrated 
the occasion by publishing a cartoon, of which we present à 
copy herewith, merely remarking that the likeness ! 8 
good one. 
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THE KOHLER CONTROL SYSTEM. 


—— 


The Kohler system of multiple push-button control, which 
has been installed in the “ Daily Graphic” press-room, is, 
we understand, the last word in printing-press control. 

The press consists of three decks, each of which has its own 
separate operating equipment, consisting of a main and 
an auxiliary motor, a set of control stations and an automatic 
controller. The control stations consist of five push-buttons, 
marked “ On,” * Stop," “ Off,” " Run,” and “ Safe," and by 
means of these buttons the operator from any part of the 
machine can start, stop and slow down the press, and he can 
also, if he has to get into the machine to make adjustments, 
lock it at “ Safe,” so that it is impossible to cause an accident 
by starting the press while he is working init. Each of these 
single equipments can be set to run in unison with either of 
the others, or all these can be run together, so that the greatest 
amount of work can always be got out of the press. The three 
controllers measure in'all some 9 ft. bv 10 ft., and are mounted 
on white marble slabs. The electrical equipment of this par- 
ticular press was carried out by Kohler Brothers, of 56, Lud- 
gate-hill, who specialise in this work, and who have some 800 
installations now running in newspaper works the world over. 


WATTLESS CURRENTS. 
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G.M.G.—Gas must go. 

Licentiate Inst. E.E.—A potential electrical М.Р. 

When the Sleeper Awakes.—The Institution and the New 
Articles. | 

A correspondent to th» “ Electrical Times" writes under the 
head of “ Electricity v. Gas Pow."—We agree : Gas Pow-wow! 
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Telephone 1 Garrarp 960. Telegrams: "Sti&MBRALOS, LONDON.” 
Supplies Dept. : 30, UPPBR THAMES STREET, B.C. 
Telephone: Lonpon Watt 8270. Telegrams: “ Ѕівмоток, LONDON.” 


BRANCHES : 
BIRMINGHAM — GLASGOW SHEFFIELD CALCUTTA SINGAPORE — SYDNEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE САРЕ TOWN MADRAS RANGOON TORONTO 


THE BRIGHT'UN. 


— — — 


What's in a пате? А good deal as far as electrical appa- 
ratus is concerned, and particularly that class which is intended 
to appeal to the public. The Bright'un is evidentlv all that it 
implies both bv name andforigin. It is the product of the 
Reason Mfg. Co.. Biight'un, and is а metal lamp cluster for 


= 


THe BRIGHT UN-LANTERN Бов META, Lamps. (REASON.) 


shop window lighting. We show the No. 1 type which 15 
designed to carry any number of high candle-pager metal 
lamps from one to four. , The lantern tonsists of an @namental 
top of spun copper in two parts, riveted together with distance 
pieces between, to give a concealed{but efficient ventilating 
space all round. The top can be supplied stove enamelled in 
any desired colour, The glass globe is held close against a 
dished and vitreous enamelled iron reflector, which is itself 
fastened to the ornamental top by three cheese head screws 
Round the edge of the vitreous enamelled reflector and inside 
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the globe is a ring of holes to ensure a continual current of air 
passing through the globe while the lamp 13 alight. At the 
point of suspension of the lantern is a } т. gas union with lock 
nut. This union is screwed into a cast-iron steadying picce, 
which imparts the necessary rigidity to the lantern. Into this 
cast-iton piece is screwed the spring suspension, which consists 
of &.three-legged spider connected by means of three springs 
with a washer fixed on top of the lamp-holder. А short length 
of tube projects above the lamp-holder and carries on its sides 
two short pegs; these fit loosely into slots in the pipe above, 


/ 
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BAYLY HAND Lamp. 
(REASON. ) 


and thus, while a satisfactory spring suspension is obtained, the 
holder becomes perfectly rigid whenever it is necessary to 
remove or insert a lamp. 

A large diameter reflector can be fitted above the glass globe 
to throw as much light downward as possible. The prices of 
these lanterns are quite moderate, and we understand that 
quick delivery can be given. 

We may also direct attention to a new pattern of hand lamp 
which the Reason Mfg. Co. are putting on the market, and 
which they have termed the " Bayly.” It will be seen from 
the illustration that the lamp can be placed flat down without 
risk of toppling over, that the light can be thrown directly 
on the object and that there is no dazzling of the user's eyes. 
There is a hook provided for hanging up. and the lamp 13 
strongly recommended for motor garages, tramcar sheds, &c. 
It complies with the Home Office Regulations, and it should 
be noted that owing to the special method of attaching and 
braiding of the flexible there is no strain on the conductors. 
We тау also refer to a miniature electrolytic meter which the 
Reason Co. are offering. It is said to be accurate on all loads, 
to have permanency of calibration, to register on the smallest 
loads and to have a drop of only 4 volt at full load. Its 
capacity is up to 10 amperes, and dimensions 6} by 3 by 21. 


“STANDARD ” DISTRIBUTION FUSE BOARDS. 


The “Standard” distribution fuse board is entirely novel 
in construction, and marks a great advance in distribution 
board practice. It consists of " Zed” fuses mounted on 
battens and enclosed in a teak case. These fuses are totaily 
enclosed, therefore the case has neither glass front nor hinged 
lid. The fuses are perfectly indicating, and all the live parts 
are absolutely inaccessible. Another feature of this board 13 
that it is easily fixed and wired, and when complete only pro- 
jects from the wall 24in. The board is 9 in. wide, the length 
varying according to the number of ways required; the 
shortest board (three ways) is 7$in,, awd the Jongest (12 ways) 
эээ: | En me Ж м № rh. 
2237in. It is made by Siemens Bros. Dynamo Waks (Ltd.), 
and may be seen at their showrooms ix Upper Tha es-street, 
London, ЕС. .. | » т P 
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ICKERS 
MOTORS 


FOR ALL PURPOSES. 


IN ALL SIZES UP TO 50 H.P. 


Their rigid and substantial construction enables | || 
them to withstand the most severe usage and give 

a continuous and uninterrupted service without | | 
help from the repair shop ог any undue heating. Е 


| SEND FOR LISTS. 


| THE ELECTRIC & ORDNANCE ACCESSORIES CO., Ltd., 
| Proprietors : Vickers Limited. | 
ASTON, BIRMINGHAM. 
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There is no need to shut-your- 
mouth- tight and- hold - your - breath 
when you handle “ POPE" Lamps. 


rA. 


The process of manufacture en- 
ables the filaments to withstand 
any chance taps or jars the Lamps 
may be subjected to. 


These boxes are made in all sizes rrom 
single way 25 amp. up to 9 way 400 
amp. and they meet the Home Office 
Regulations in every respect. 


Remember this strength of 
filament is appreciated by 
all electric light users—a 


selling point for “ POPE" Е 
Send for а сору of Pamphlet 20 which gives 


full particulars, 


Lamps. 
WRITE FOR NEW PRICE LISTS. The Lamps 
that LAST, 
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Pope's Electric Lamp Co., | | 
б ок XN __ А. Reyrolle & Co., Ltd., 


LONDON, N.W. 
Telephone - - Harlesden 70. LEF HEBBURN-ON-TYN Е. 
— —— ENGLAND. ——— 
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FRICTION CLUTCHES FOR TEXTILE WORK. 


NES — 


It is essential in textile work not only that the machines 
should run smoothlv, but that they should be started up gradu- 
allv, thus avoiding breakages. To do this satisfactorily some 
form of clutch тах be used, and in this article we call attention 
to the form of mechanism made by Messrs. Heywood & 
Bridges, of Castleton, near Manchester. This firm have been 


making friction clutches for 20 vears. and these clutches have 
by now been аррчей to every 
works, mills, quarries and mines 
abroad. 

When this clu*ch was first put on the market its many novel 
features soon gained for it the attention of engineers, manu- 
facturers and colliery proprietors, with the result that it was 


conceivable type of drive in 
both in this country and 


THe E1xcrgic DRIVE APPLIED TO RING SPINNING FRAMES. 


soon applied to all kind: of drive. It is still sotapplied, and 
has, in fact, become a standard appliance, and year by year the 
increasing demand for it proves how wise the firm were in 
pushing it as imperatively necessary to manufacturing пеейз.% 
This clutch in its smaller sizes is peculiarly adapted to textile 
work, being there applied as a connecting link between the 
electric motors and ring frames in cotton mills running at 
1,000 revs. per min., the result being that the clutch will start 
up the ring frames from rest to full speed without breaking the 
delicate yarn in process of spinning. On the other hand, the 
clutch has been extensively adopted by other classes of manu- 
facturers for winding and hauling installations, taking power up 
to 2,000 or 3,000 н.р. Our illustration shows the electric drive 
applied to ring-spinning frames in connection with this clutch. 


EXCELLO 


MI FLAME ARC WITHUNIQUE 
мый TWO YEARS’ WARRANTY 
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These clutches are made in four types. as follows, which are 
designated respectively A, B, C and D. A type acts as a shaft 
frictional coupling for connecting or disconnnecting two shafts. 
В type is arranged for a through shaft, the boss of the clutch 
being bushed with gunmetal, and on this boss 13 mounted a 
pulley or wheel. C iype is arranged with a long hollow boss, 
which із held in two independent bearings from the line shaft, 
and in the cenire of the boss is fitted a pulley or wheel. D type 
represents duplex clutches—two clutches combined—driving a 
machine at two different speeds, or for reversing gears. 

Some time ago this firm also patented a flexible coupling, 
which they have since adapted to various arrangements in con- 
junction with the above-described friction clutches, and it is 
thus claim2d to b» possible by this means to connect two gas 
engines working together and driving on to one shaft. & fia 


KEITH FANS FOR TEXTILE MILLS. 


The problem of the ventilation of textile mills has come to be 
mainly identified with the direct-coupled electricallydriven 
fan. The design of the Keith fan is such that a maximum of 
air is moved with a minimum expenditure of electrical energy. 
One pattern of motor-driven Keith fan is shown in the adjoining 


Кета” Fax, with Drrecr Connectep Exrcrric MOTOR. 


illustration. The fan runner is enclosed in a sheet steel casing, 
and the motor is supported by solid brackets, which are 
securely bolted to stiffening angles at the side of the casing. 
The discharge can be either bottom or top horizontal, or 
vertical up or down. These may be right or left hand. 

In the runners the cast-iron conical boss is strongly riveted 
to a heavy sheet steel backplate, on which the vanes are 
mounted, their inlet ends being bound by a steel shroud ring. 
The vanes are curved, with their outer and inner edges pointing 
in the direction of rotation. The external diameter over the 
vanes constantly decreases from shroud to backplate, while the 
inner edge slopes still more rapidly from the inlet to the central 
boss. The James Keith & Blackman Co., 27, Farringdon- 
avenue, London, E.C., will supply full particulars. 


SIMPLEX CONDUITS Lp., 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL, &c. 
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| It is of vital import that 
p ance a | 
the Central Station should kn 


beyond all doubt, that the Meters on consumers' 
premises perform their work with perfect accuracy, 
under varying loads, every day, all the year round. 
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It has been proved, tims and time again, that 
cheap meters are an expensive investment, in that 
they invariably result in lost revenue and dissatis- 


fied consumers. 


Continuous satisfactory service is the keynote of 
the success of 


Туре S L Ja Я Covers removed. 


THE ELECTRICAL COMPANY'S 


PREPAYMENT METERS. 


Th»ir installatioi protects the Central Station, lifts 
a load of worry aud trouble off the shoulders of the 
chief, and inspires the confidence of the consumer. 


Here are a few of the main features. Sound mechani- 
cal construction. Certain and sustained reliability. 
Proof against rough usage. Quick make and break 
Switch. Registera total coins inserted and numbers 
of coins unused. Provision for large number of coins. 
Accurate registration on Low Loads. Accurate regis- 
ter on High Loads.  Readily adjusted to suit any 
particular tariff. Slots designed for 1d., 6d. or 1s. 
pieces. Easily dismantled and re-assembled. Neat 


and compact. Low Price. Guaranteed. 
Й Please write for further details. Ап inquiry commits 

3 you to nothing. Tyre SL Ja. | 
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WEDENNISAG. | 
49 QUEEN VICTORIA STREET, S 
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ТЕ, ЕрномЕ-ВАМКЗ 45. 
TELEGRAMS-FREDENNIS, LONDON 


TANTAWATT ADVERTISING. 


Some particulars have reached us of the present lighting season 
advertising campaign of Me-srs. Siemens. at Dalston. Great 
interest has been stimulated iu the pictorial designs selected as a 
result of the ^ Tantalum” showcard competition, and as 
previously announced in these columns four designs were 
selected. А wide provincial poster campaign has been 
adopted, and posters are appearing in practically every town of 
importance throughout the country. Humorous showcards of 
the " Little Bill" design have been re-produced in several 
colours, and thousands of these have already been circulated 
amongst the trade, together with a wide selection of literature 
which can be overprinted with the name and address of 
contractors. Facsimile reproductions of the poster on post- 
cards can now be obtained in quantities for contractors’ use as 
correspondence cards, and Messrs. Siemens Bros. Dynamo 
Works, Ltd., will be glad to send a consignment to any con- 
tractor who „will circulate them. New and attractive pam- 
phlets,are in the press, and these will also be supplied in 
quantities to contractors. In addition to these arrangements а 
largeYprovincial newspaper campaign is already in operation, 
and hundreds of thousands of actual electricity users are being 
circularised in order to stimulate the demand for * Tantalum ” 
lamps. By displaying these showcards the trade will obtain 
its fair share of the large demand for " Tantalum” lamps 
which will be created by such а comprehensive circularisation. 
In addition to these schemes, the London area is well provided 
for. as the usual Underground and Electric Railway systems are 
carrying “ Tantalum” pictorial advertisements, whilst many of 
the carriers’ vans covering Greater London are also displaying 
posters of the " Little Bill" design. This campaign has been 
organised with а view to assisting the trade, and with a viow to 
increasing contractors’ sales in “ Tantalum ” lamps and 
accessories, without the imvosing of any conditions or stipu- 
lations. The effect of these schemes is already resulting in 
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greatly increasing the turnover of these lamps. The! lamps 
themselves have, of course, maintained their long{reputation 
for strength, durabilityjand efficiency. 


DRAKE & GORHAM'S NEW WHOLESALE HOUSE. 


We have recently been afforded an opportunity of inspecting 
the extensive new premises which Messrs. Drake & Gorham 
have acquried for the conduct of their whole business. The 
new address is 1, Felix-street, Westminster Bridge-road, London, 
S.E. The offices are situated in the upper floors of a commo- 
dious building, facing Westminster Bridge-road and imme- 
diately back of these is a capacious warehouse. The entire estab- 
lishment has been re-wired up for electric light and Stannos 
wires are used throughout. The lighting scheme includes 
Osram lamps and holophane shades. We need hardly remind 
our readers that Drake & Gorham are practically the largest 
and best-known wholesale suppliers of Osram and Tantalum 
lamps. In addition they have as complete a selection of elec- 
tric light fittings and accessories as one could wish to meet with. 
We would recommend interested readers to apply at the Com- 
pany's new address for its comprehensive catalogue which is 
just off the press. We need hardly say that the wholesale 
department, which is so ably presided over by Mr. R. Wilson 
Smith (7 The Captain "), is doing a most flourishing business. 
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ALUMINIUM TRACTION COILS. 


"In a recent issue we directed attention to the value of 


aluminium wire when used for the field coils of traction motors. 
This material has been employed with distinct success for 


COMPARISON BETWEEN ALUMINIUM AND COPPER Соз. 


traction work, and it is likely to grow in favour amongst 
tramway managers, because it considerably lightens the car 
equipment. Ina pamphlet just issued by the British Alumi- 
nium Co. (No. 119) some additional details are given of the 
value of aluminium in traction service, and we reproduce from 
this an illustration which compares the weight of GE 800 coppe! 
and aluminium field coils. The data attached to the ilustra- 


tion are reproduced herewith. Aluminium. Copper 
Number of turns... esee 200 eee 200 
Size of wire... 0:173 x 0`173...... 0-155 
Temperature гіње ....... „е-е 759€. e 15°С. 
Ampere turns at rated load....... T 9.000 — 9.000 
Total weight of coil „иене 90]b. .....: 68 Ib. 
Average cost of coil... cese 60/0 | 85/0 
Cost reduction per car (two motors) ......... £5 twee = 

Weight reduction per car (two motors)...... 156 1. ...... => 


It is pointed out that 8,000 of these aluminium coils are 10 
service; further, that aluminium is extensively employed for 
tramway feeders, collector bows and trolleys, сат wiring, COD: 
troller and contactor parts and connections, interior panelling 
and fittings. It will be noticed that the copper field coil 8 
more expensive than the aluminium, and that the total weight 
reduction on a car (2 motors) amounts to as much as 15 
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No Temperature Coefficient. Wire will not Rust ог Perish. 

Contains no iron. ————————————— 
The only Material of Its kind Manufactured in England. 
Used largely and Specified by the Admiralty. 
Used also by the Italian and Japanese Admiralties. 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. 
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Makers : | Agent: LIONEL ROBINSON, 
HENRY WIGG | М & CO., Ltd., , 3, Staple Inn, London, W.C. 
GEORGE STREET, BIRMINGHAM. | Telephone : 6323 HOLBORN. | | 
Telephone : 6400 CENTRAL. Telegrams : '* WIGGIN BIRMINGHAM.” Telegrams: “FERRYDOM, LONDON." an 
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STRONG AND LASTING. 


WRITE FOR COMPETITIVE PRICES. 
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Three-Ph-se Car Switch Type—20 Н.Р. 


Sales Office: Works s Write for Oatalogue E. th 
3, STAPLE INN, ОАЕ | Y. 
LONDON, W.C. ACTON ' ELECTRIC CONTROL, LIMITED, 
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THE WEEK'S NEW TRADE LITERATURE. 


TELEPHONE APPARATUS.—Catalogue No. 535 just issued by 
Siemens Bros. & Co., and dealing with the subject of telephone appa- 
ratus, comprises some 70 pages which have been compiled with a view 
to advising the reader on the selection of the best type of instrument 
for his particular purpose. It deals with battery telephones, inter- 
communication sets, magneto and С.В. instruments, portable, loud- 
speeking, high-tension and watertight telephones, also switchboards, 
arresters and condensers. The company direct special attention"to 
the intercommunication sets with metallic circuits ; also their metal 
cases C. B. instruments, loud-speaking and mining telephones. From 
the same source comes a supplement to the * Stannos " list in which 
the “ Twiston " connector for tapping the sheathing of Stannos 
wires is described and priced. This is recommended for concentric 
wiring. 

PHOTOPRINTING Аксх.—“ Angold " photoprinting arc lamps are 
the subject of the latest G.E.C. pamphlet (E. 1512). They are 
recommended for printing. portraiture, process and three-colour 
work. The lemps are designed for easy trimming. there being an 
arrangement for dropping the globes so that trimming can be done 
even when the lamps are hot. 

ALUMINIUM FoR Motor Слкз.—Ап attractive bulletin is being 
sent out by the British Aluminium Co., describing the uses of alu- 
minium in motor car and carriage building. It will come as some- 
thing of a surprise to engineers to see that aluminium can be used 
for the complete body of a motor car, and not merely for the crank 
case of the engine. "The illustrations in the bulletin show several 
beautiful exemples of aluminium body work. 

EVERSHED's DucTER.— Messrs,. Evershed & Vignoles have just 
completed an attractive piece of trade literature which dea!s with the 


H. WEIDMANN, 


| 
| RAPPERSWIL, SWITZERLAND, 
FOR 
| Presspahn and Insulating Material. 
(Bee larger Advt. last week.) 


eee CERE COR СО 


KALKOS SYSTEM 


CONDUIT WIRING WITHOUT CONDENSATION. 
New List Now Ready 


(| Of interest to all electrical engineers, 
it should be read, as it 
gives details of the best method of 
electrical installation practice. 


(| There are reductions in price of many 
standard fittings, &c, 
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now famous “ Ducter.” We һауе dealt fully with this instrument 
from time to time in ourcolumns, but doubtless interested readers 
will take the opportunity of applying for the publication, which 
deals very fully with the design and construction of the instrument 
and the many uses to which it can be put. We are asked to state 
that this list cancels l] previous editions. This applies also го 
Evershed’s testing sets for insultaion and conductor resistance in 
which the “ Megger " and its applications are fully gone into. 

ВеЕз-Вотовво Pumps.—A file containing a budget of pamphlets 
has been prepared by the Rees Roturbo Mfg. Co., Wolverhampton. 
This is the latest document regarding this extremely interesting 
pattern of centrifugal pump. Station engineers will be interested 
in its use for boiler feed purposes, and this particular application 
is fully dealt with in a separate bulletin. | | 


Labour Troubles. —— 
An ар illustration from n bulletin of Westinghouse Cooper Hewitt Co, dealing wit! 
the use of tbe Mercury Vapour Lamp in textile mills. 
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THE WRITING ON THE WALL. 


We are witnessing a change in electrical affairs which gives 
every hope of resulting in the triumph of the commercial over 
the purely technical man. Electricity supply in particular 
in this country labours under the too great burden of technical 
men. By this we mean that the value of the engineering side 
of the undertaking has been boosted up to such an extent as to 
damage, and seriously damage, the commercial aspect of the 


The agitation of a few years ago by which engineers 


business. 
assistants with 


hurriedly engaged canvassers and consumers’ 
whom to increase the load, was not carried anything like as far 
as it should have been. It would appear, however, that the 
commercial instinct has gradually been exercising a leveling 
influence upon the industry of electricity supply, and it now 
finds expression in the town of Newport where the Electricity 
Committee have decided to appoint a commercial man as 
general manager to have charge of and supervise the entire 
electricity and tramway concerns. This general manager will 
presumably have under him the present chief engineer and his 
assistants, who will conduct the fengineering sections of the 
undertaking in so far as they concern the generation trans- 
mission and distribution of electrical energy for lighting, 
heating, cooking and traction purposes. This is their legiti- 
mate province, and one which they would have exclusively 
occupied for years past if the proper commercial spirit had been 
abroad in the industry. 

It must not be supposed that these remarks are in any Way a 
reflection upon the ability of those central station’ men who 
endeavour to exercise the dual functions of general manager 
and engineer. Rather must it be considered that there are 
limitations to every man's ability, and a man who is essentially 
trained. as a specialist in engineering cannot be expected to 


appreciate tlie importance of anything « essentially commercial. 


“ An honest tale speeds 
best being plainly told." 


Shakespeare, “ King Richard 111." 


OSRALIS 
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The endeavours of Mr. Ferranti to broaden the basis of utility 
of the Institution of Electrical Engineers by embracing within 
the scope and purview of that Institution men engaged in 
developing electrical commerce and industry will find more 
practical expression 1f the example of Newport is followed in 
other parts of the country. The dignity of the profession of 
electrical engineer will be in no wav assailed by this movement. 

Indeed it will be possible for the specialist electrical man to 
fill his particular niche with an even greater dignity than hereto- 
fore. On his own confession, the commercial branches of the 
industry not only do not арреа! to him, but are regarded by him 
as beneath his particular notice as a specialist. Commerce 
and industry, after all, lie at the root of all research work and 
practice. We know of no industry of which this can be more 
truly said than the electrical mdustrv. We may, therefore, 
regard the action of the Newport Electricity Committee as the 
writing on the wall, and we commend it to the notice of those 
engineers who, we think, may be appropriately dubbed 7" the 
economists of the coal pile.” We think that in their own 
interests and those of the industrv at large it will be better for 
them to acquiesce in this matter, and recognise that the move- 
ment towards the commercialising of electricity supply can 
only result in good to themselves in particular, and in benefit 
to the industry at large. 


WATTLESS CURRENTS. 


G. M. G.—(See “ The Journal m Gas Lighting.) 

Telephone Mathematics.—If a manual exchange costs £10 
per line, and an automatic exchange costs £r where х is less 
than 10 what will a herring and a half cost ? 

Atavism.—T he electric generating plant atthe new Whitelevs. 

The Odyssey Up to Date.—The wandering of the, Е.Е. 
Council among the Local Sections. 


Adri. oy 
‚ The General. Electric Со. Ltd., 


67, Quecn Victoria Strect, London, Е. С. 
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CLASS R. 


THIS MOTOR IS OF THE PROTECTED TYPE, 
WITH SQUIRREL-CAGE ROTOR. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orrick: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GgnRARD 960. Telegrams: "StiguBRALOS, LONDON,” 
Supplies Dept. : 39, UPPER THAMES STREET, B.C. 
Telephone: Lonpvon Wa ct 8270. Telegrams: “ Stsmotor, .омоом." 
BRANCHES : 


SHEFFIELO CALCUTTA 
JOHANNESBURG BOMBAY 
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BIRMINGHAM GLASGOW 
BRISTOL MANCHESTER 
CARDIFF NEWCASTLE 


SINGAPORE 
PENANG 
RANGOON 


SYONEY 
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“ ANGOLD " PHOTOGRAPHIC ARC LAMPS. 


The lamps illustrated herewith are the * Angold " Photo- 
graphic Arcs, and are claimed to be the most efficient and 
reliable yet placed upon the market. Two types are supplied, 
viz., the enclosed type, emitting rays of high actinic value, 


Tyres or * Ахсоір” Puoro Lamps. 


and the open tvpe with spectrum suitable for colour work, 
being the nearest obtainable to that of actual sunlight. 

For printing from negatives and tracings the enclosed type is 
recommended, either medium ог high-candle power, according 
to the rapidity of exposure required. А 1,200-watt 200-volt 
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lamp will print four sheets of ordinary blue paper in flat frames, 
each 40 in. by 25 in. in 10 minutes, at a cost (3d. per unit) of à 
fraction over a halfpenny. Using a printing cylinder, 2,520 sq. 
in. can be printed in 3} minutes, at a cost, on the above basis, 
of slightly under one farthing. Comparatively similar results 
can be obtained when printing from negatives. The lamps 
can"also be used for taking direct prints of lace, &c., to the 
exact scale of the original; and, indeed, any work with a 
sufficiently accentuated pattern can be treated in this way. 
The advantages and saving of time by this process, as compared 
with the former method of taking a photo on a negative, will be 
at once apparent. | 

With portraiture the enclosed lamps, both the medium and 
high power, are recommended. The best results are obtained 
by using two lamps—one a fixture and the other in conjunction 
with a suspension gear, movable so as to alter the direction of 
the light thrown upon the object. The direct rays should be 
diffused, and under the above conditions with two 1,200-watt 
lamps an exposure (with an F.4 stop) of only one-third of a 
second is’ needed, making these lamps especially suitable for 
work with children. The results are equal in every respect to 
the best daylight work. 

À double arc open type lamp has been designed to meet the 
requirements of process "work. This lamp will give equally 
good results with all three colours, and by means of a special 
arrangement the light from the crater 1s thrown directly on to 
the object, thereby increasing the efficiency. It is especially 
suitable for 200/250 volts d.c. circuit, as one lamp will burn on 
100 volts and two in series on 200 volts, thereby saving 50 or 
even 75 per cent. in consumption over the old arrangement of 
single open type arc on these voltages. 

These lamps are designed for easy trimming, an arrange- 
ment for dropping the globes being provided, whereby this can 
be undertaken even when the lamps are hot, and the risk of 
broken globes is greatly reduced. The bottom carbon-holder 
is so arranged that perfect alignment of the carbons can be 
instantly obtained. An automatic spring suspension gear, 
which enables the lamp to be hung any height vertically 
without the aid of pulleys and complicated balance weights, 
has been designed. This appliance is of very simple construc- 
tion and neat appearance. These lamps are manufactured 
throughout by the General Electric Company at “ Witton” 


Works, near Birmingham, and all parts are standardized so as 
to allow of easy replacement. 


CORRECT ILLUMINATION. 


А good reflector is just as necessary to a lamp as a nozzle is 
to a hose. By a suitable nozzle, water can be sprayed or 
concentrated into a strong stream, as occasion requires. This 
is a truism which is overlooked or not appreciated. То fit any 
lamp with a specially designed reflector is to secure either a 
distribution of light over a wide area, or а concentration of the 
rays upon any given spot. Combinations of this kind enable 
the user to obtain the illumination required for any given 
conditions of service. It should be noted in this connection, 
that light is merely the cause, while illumination is the result 
or effect required by the user. | 

Far too many instances may be found everywhere о 
extremely bad lighting in offices, shops and buildings. Lamps 
give insufficient illumination by being obscured in light-killing 
shades. Lamps are hung down directly in the line of vision 
producing a discomforting glare, and making it difficult to see. 

Such lighting defects can readily be corrected by the proper 
location and equipment of lamps. The Mazda system of 


SIMPLEX CONDUITS L». 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 


CONDUITS, CABLES, ACCESSORIES. FIT: | 


TINGS, MOTORS, ELECTRIC HEATING 
| AND COOKING MATERIAL, &c. 
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| VICKERS 


CENTRIFUGAL FANS 


FOR VENTILATION, AND «FOR 
MECHANICAL DRAUGHT FOR 


BOILERS. 


The fan runner is so shaped that 

it gives more air per revolution, - 

and hence can be run at a lower 

speed than any other like fan! 
on the market. 


Efficiency. 


Proprietors : Vickers Limited. 


ASTON, BIRMINGHAM. 
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lighting enables this to be done, as it provides a n 
complete lighting unit embracing lamp and reflector, especially 
designed with гык to each other. so as to give the illuminat- 
i sults required for any given case. 

he Васе Buildings. Aberdeen, have been able, 
through the medium of these excellent lighting units, to obtain 
an effective lighting service, with a complete absence of glare, 
and with ample illumination'at the working surfaces of desks 


INTERIOR OF (ikNERAL OFFICE LIGHTED BY Mazpa Licst UNITS. 


and tables. This is particularly observable in the general 
office—a spacious apartment, free from supporting columns or 
other obstructions. From the ceiling of this room depend 
12 3-hght fittings, each equipped with three 25-watt Mazda 
lighting units. When the lamps are switched on, the room is 
flooded with a brilliant light, tree from shadows, and as com- 
fortable to the eye as daylight. The secretary's room on the 


THE ELECTRIC & ORDNANCE ACCESSORIES CO., Ltd., 


same floor is equally well lighted by means of two 2-light 
pendants with the same class of lighting units. The stairs 
corridors and halls are fitted with pine-shaped holophane 
globes. In all, there are 140 Mazda lighting units in the 
building. The motto of this Royal Insurance Company is 
"I will place thee in safety," and the illuminating system 
installed. in ensuring perfect eye-comfort, safeguards the eye- 
sight of the employees, and is an earnest that the Company put. 
into practice the principles it preaches. 


———— —— o ` е 


“ MEGGER-ISMS.” 


We extract the following from the new Megger list of 
Evershed & Vignoles :— 

“ The Megger is the most modern form of the Evershed 
testing set (ohmmeter and generator) which has been in use 
all over the world during the past 20 years for the purpose of 
testing insulation. It consists of an ohmmeter of the moving 
coil type combined in one box with a hand generator or dynamo 
to provide current for the tests. 

" It measures insulation under high pressure, it indicates by 
direct deflection on a dial, its use is extraordinaril y simple and 
measurements can be effected by wholly unskilled persons, the 
reading is instantaneous, indication is as precise as it is prompt, 
the instrument is remarkably robust, so much so that we give a 
five years' guarantee with it, it can be used anywhere under the 
most unfavourable conditions. 

" There are no switches, no plugs, no adjustments, no key to 
tap. no galvanometer to watch, no rheostat to adjust. You 
Just couple two wires to the terminals, turn the handle and 
read. You are not called on to think—we have done that for 
you." 

Could anything be more delightful or any selling argument be 
as successfully put * The new book of the Megger tells every- 
thing to be known about this urfique instrument. 
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LEWIS'S SCIENTIFIC CIRCULATING LIBRARY. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TEOHNICAL WORKS. 
Rew Works and Rew Editions can be bad from tbe Cibrary immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


136, GOWER St, & 24, Gower Place, LONDON, М.С. 


THE N.P.U. CIRCUIT BREAKER. 


Messrs. Nalder Bros. & Thompson Ltd., of 34, Queen-street, 
E.C.. have just placed upon the market а circuit breaker 
which attracted а good deal of attention at their stand at 
Olympia. 

It is neat and compact in design and at the same time of 
robust construction. It is fitted with magnetic blow-out and 

loose handle, aithough carbon 
breaks can be supplied И 
Lp preferred. 

The breaker can be fitted 
with an overload feature, with 
or without time limit. reverse 
current or overload and 
reverse eurrent combined. 
The tripping mechanism has 
received particular attention 
in design, and is quite novel : 
It possesses the advantage of 
bemg light on the trip, зо 


that the element of un- 
certainty is reduced to a 
minimum. The effort re- 


quired to release the breaker 
is small, and at the same time 
(o there is no possibility of its 
opening accidentally. It can- 
not be replaced while the 
overload 18 still on, it cannot 
be tripped by hand, therefore 
it combines the properties of a 
circuit breaker with the advan- 
tages of a switch. In appear- 
ance it is neat and compact, and consistent with its excellent 
qualities the prices are very low. 
main features of this breaker. 


N.P.U. Crrevir BREAKER. F 


The illustration shows the 


MILL LIGHTING WITH METAL LAMPS. 


From the inquiries which we have made in the textile 
districts we gather that inverted gas lighting enjoys a con- 
siderable vogue. This can only be looked upon as a reproach to 
metal lamp traders, and one which we hope they will take an 
early opportunity of removing. It is inconceivable that gas 
lighting in any form can be introduced into a textile mill, but 
evidently there is still ample scope for the efforts of the electrical 
contractor in this direction. When the competition is regarded 
in the light of experience with metal lamps and metal drawn 
wire lamps it assumes a greater economic importance from the 
manufacturers’ point of view. The risk of breakages of these 
lamps is now materially reduced, and this may be said equally 
of the low and high candle power units. 

The problem of mill lighting is per se one of more than 


The ALUMINIUM GASTINGS бо, 


GREENOCK. Ltd., 


ALUMINIUM CASTINGS OF ALL KINDS 
MACHINE MOULDED. FINE FINISH. 


ordinary interest. The various rooms call for special treat- 
ment, because the disposition and class of machinery vary with 
each department. While it may be taken as a fairly safe rule 
that a small number of high candle power units can be employed 
in those sections of the mill which run the preparation ma- 
chinery, it is essential that some distributive scheme of 
illumination be adopted in the weaving sheds. Ву means of 
nirdium candle power lamps placed at suitable intervals in 
rows above the looms it is possible to obtain such an even 
distribution of light that the operatives can carry on with a 
minimum of eye strain, and а maximum of output. When 
everything is considered, the factory owner has to keep in 
mind the all-important question of output, and it is to his 
interest to consider the various influences which have a direct 
bearing upon it. Ко one of these can be more important than 
the operative, male or female. For such trying work as weav- 
ing, in which the eye must be focussed upon individual threads, 
and the hand following its directiom must deftly piece up 


Мил, INTERIOR LIGHTED BY MAZDA LAMPS. 


broken ends, it is necessary to adopt the most restful conditions 
possible for the optic nerves. If a room is illuminated with 
high candle power lamps which protrude from short reflectors 
and come directly and constantly into the line of vision, and if, 
moreover, there are dark patches all around the operative’s work 
the retina of the eye is continually opening and closing so as to 
adjust itself to the sharp contrast in the illumination. If this 
has to be kept up regularly it gradually impairs the delicate 
muscles and defective vision speedily results. 

It is no difficult matter to arrange the lights in a mill so that 
there is none of this distressful glare. The management can 
set aside the initial objections to the metal lamp on the ground 
of its being fragile, because the drawn wire lamp has proved its 
durability under severe working conditions. With this as a 
starting. point the proper arrangement of the light units in a 
factory can be proceeded with. From the factory owner's 
point of view we can look forward to the further principal 
object which he has in view, an increase is his output and 
an improvement in the quality of his product. By comparison 
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with was the metal lamp possesses so many advantages that it Is 
difficult to conceive how anv textile mill owner will consider 
gas as an illuminant. The inverted mantle is a highly con- 
centrated form of lighting, and is open to the greatest objection 
of glare and inapplicability to. application in small units with 
suitable reflectors. The general conditions which govern пи! 
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^ 
lighting are too numerous to be dealt with in detail here, but | 
we will conclude bv reiterating the statement that this is ап ЕЁ E 
important field, and one which electrical contractors should do igi ————— M —— — 
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“M.C.” type are rather smaller, and range in capacity from 35 to new list in which their wires and cables and jointing accessories are 
tabulated and priced. 
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be controlled by efficient means suitably located, and capable 
of cutting off the pressure, and the metal work shall be efficiently 
earthed independently of any flexible metallic cover of the 
conductors, and any such flexible covering shall itself be 
independently earthed." | 

The flexibles described in Henleys' latest (No. 62) list comply 
with the conditions called for by the above regulations. Three 
cores, two insulated and one earthing core are laid up circular 
with jute wormings. and are then strongly braided and served 
overall with preservative compound. Pure and V.I. rubber are 
used for insulation on the main conductors, 


WOODHOUSE, _ 
STEEL CASING. | = 


| The accessibility of the Woodhouse system is a 
| much appreciated advantage, for wires at апу 
part, are instantly inspected and any alterations 
| 
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effected in a remarkably short while. 


H The Electric Supply Publicity Committee have now made a 
T h e N еш Ч oin t C а р further issue of publicitv literature. Among this is a combined 
lighting and heating poster. " Quite а new note has been 


locks the capping to the casing, and although 
sprung on by hand, can only be removed by a 
tool such as a screw-driver. 
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that made with the smallest “ hand-benda ble." 
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Or of your own 
Dealers. 


HOME OFFICE FLEXIBLES. 


Clause 13 in the 1908 Regulations of the Home Office state 
that “ In all cases where the person handling portable appa- 
ratus or pendant lamps with switches for alternating current FREEDOM 
or pressures above 150 volts direct current, would be liable ое, 
to get a shock through a conducting floor or conducting work SMOKE, DIRT 
or otherwise, if the metal work of the portable apparatus 
became charged, the metal work must be efficiently earthed ; 
and any flexible, metallic covering of the conductor shall be 
itself efficiently earthed, and shall not itself be the only earth 
connection for the metal of the apparatus. And a lamp- | Тик New Бглтте or Linemry ACCORDING то 
holder shall not be in metallic connection with the guard or THE Paeriterty BerrLy Pesricrmy Commitee. 
other metal work of a portable lamp. 

“ In such places and in any place where the pressure exceeds 
low pressure, the portable apparatus and its flexible wire shall 


с -= — "Tr mE | struck in this. The idea of the 
os | | poster is apparently to show 

the close connection between 

= lighting and heating, and to 
' try and couple them in the 
public mind. The poster, de- 
signed Бу Мг. Chas. Crombie, 

| shows a housemaid of statu- 
' esque grace, holding aloft an 
electric torch, while in the 
other hand she holds an elec: 
tric radiator. The scheme of 
colouring makes а very effec- 
tive poster, since the radiator 

is in such contrast that it 
stands out with the effective- 
ness of a vivid glow." Ме 
quote these remarks as рети 

. the description of the poster 
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which the Committee have sent on to us. Our readers number of important installations, among which we may 
will agree with the “statuesque grace." The other literature specially refer to the new building of the Institution of Electrical 
includes pamphlets on vacuum cleaners and electric cooking. Engineers. We would recommend interested electrical con- 
The bulletin on “The Up-to-date House 
Light " should only be circulated in Mayfair. 


————— ———— ————— ——. — 
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KALKOS CONDUIT WIRING. 


The progress made with the Kalkos system 
of wiring is exemplified in a striking manner 
in a new catalogue which the Sun Electrical 
Co. has just published. Our readers will be 
familiar with the general principle of Kalkos 
conduits, and particularly the fact that the 
use of brass tubes practically obviates con- 
densation troubles. In the space at our dis- 
posal we cannot give details of the many 
Interesting Kalkos accessories comprised in 
this new list. We may. however, particularly 
remark upon the Kalkos adjustable box, the 
Kalkos switch, which is water and airtight, 
has all live parts completely enclosed in porce- 
lain, has an automatically earthed dolly, and 
is only 14 іп. deep. It is the standard switch 
for use with the Kalkos system, and has been 
designed to eliminate the difficulties hitherto 
experienced with ordinary panel switches in 
an earthed system. The switch contact arm 
18 enclosed in marmorite, and it has both an 


DIAGRAM SHOWING HOW KaLKos WIRING DISPENSES WITH INSPECTION BOXES, ALL 


oscillating and a ‘rolling motion. which enable | 

it to take up such a position when the switch WIRES BEING ACCESSIBLE AT THE SWITCH AND LIGHT POINTS. 

18 on that a certain and sure contact is made. " . 
tractors to make an early application for this list, as it is certain 


Kalkos multiple switch boxes, bracket boxes, coned base l 
adapter, ceiling hooks and watertight fittings are among the to be т demand. The list is fully priced, and we are informed 
other features of the list. We may remark in conclusion that that considerable reductions have been made. These will 
the Kalkos system has been successfully applied to a large doubtless still further encourage the use of Kalkos. 
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SIEMENS TELEPHONES. 


А publication of more than ordinary interest which has just 
been issued is tlie new catalogue of Messrs. Siemens Bros. & Co. 
This covers the whole range of the company's products in 
telephones, telephone apparatus and accessories. The types 
of telephones illustrated include the smallest domestic and 
commercial patterns, magneto wall telephones, central battery 
instruments. portable, loud-speaking and high-tension tele- 
phones. А speciality 18 
made of watertight 


and gas- 
(10911 


magneto ce ephones: 
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SIEMENS ISTERCOMMUNICATION TELRPHONES. 


cluding section im which the details of central. battery equip- 
ment are set out. We may remark especially upon a new 
pattern telephone in which metal cases are employed. These 
are importaut in that thev are suitable for use in. practically 
every climate. The popularity of the intercomimunication 
telephone is evidenced by the different types mentioned in the 
list. We illustrate a self-replacing press-button line selector 
for common return, and show both the wall and table patterns. 
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These are made up ш polished walnut cases, and include hand 
microtelephone induction coil, battery bell and automatic 
switch-hook. The sets can be supplied for from 5 to 30 lines. 
We also illustrate an interesting pattern of magneto call portable 
telephone. This equipment includes a hand microtelephone 
fitted with interchangeable capsule transmitter, with metal 
mouthpiece and batterv kev handle. There is also an in- 
duction coil, a powerful magneto with detachable handle, a 
polarised bell, a carbon block lightning arrester and two dry 
cells. The whole of this outfit is contained in a substantial 
teak wood case fitted with a leather carrying strap. Another 
feature of the hst is loud-speaking telephones for theatre use. 
These are arranged for a voice call and give clear articulation. 
They can also be heard several vards away. The same type of 
instrument is adapted for naval and mining use. The water and 
vas tight instruments are typical of modern practice in this 
class of telephone. The external fittings have been designed to 


MAGNETO CALL PORTABLE ТЕЕ НохЕ. 


withsiand the extremely rongh usage to which instruments of 
this class are subjected. The equipment is also made to give 
long service under varying and trying atmospheric conditions. 
The equipment section includes many fine examples of exchange 
switchboards manufactured by the company. “расе will not 
permit us to enter further into details regarding this interesting 


list. but all telephone engineers should make a point of applying 
for a copy. 


Н. WEIDMANN, | 


RAPPERSWIL, SWITZERLAND; 


FOR 


Presspahn and Insulating Material. 
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е THE ROUND TABLE. 


Like all other classes of commercial men electrical salesmen 
are susceptible to social amenities. If they are not able to 
fraternise in their own homes, and most London men, unless 
neighbours, are not, they are permitted by fate and business 
cireumstances to meet at the mid- day round table. By elec- 
trical salesmen must be understood an all-embracing term 
for those who sell—things tangible or otherwise, brain pro- 
ducts or otherwise—their labour or their leisure. There 18 
much virtue in the post-prandial chat at the round table. It is 
a pity that the Institution building on the Embankment affords 
no facilities for these informal gatherings. How the Council 
might be toasted or twisted according as occasion demanded, 
and within earshot, too ! 

The movement of the commercial men within and without 
the Institution is likely to grow. Мг. Ferranti has given а 
strong lead, which will not lack followers, if the Council shows 
a definite desire to * broaden the basis of the Institution," and 
make 16 more " catholic," to repeat Mr. Snell's term. There is 
a feeling that these men, who will form the real new class in the 
Institution, should be called associates, because this designation 
carries a certain dignity with it, and can be easily abbreviated. 
No man holding a responsible position in the industry wants to 
call himself a licentiate, or subscriber, or graduate, or anything 
suggestive of probation in the Institution. Synonyms for 
student should be confined to the student class. Опе thing is 


certain. Mr. Ferranti has whetted the appetite of the com- 
mercial men for an association of some kind, and if the Institu- 
tion cannot find room for them as a distinct class, they will 
crystalise into a body outside the sacred pale. 
What is causing the boom in trade just now ? 
is busy, and in exceptional measure the supply houses. 
strangely enough no one can explain why. 


Everybody 
But 
Perhaps it is the 
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public determination to retrieve the reputation of the 
В.Е.А.М.А. at Olympia. On the other hand, it may be that 
gas is really on its last legs, and people are more anxious to 
hasten its passage towards the limbo of forgotten things. Of 
course, the editor of the * Journal of Gas Lighting " has not 
been asked for his opinion of the boom in electrics, but then he 
has not a seat at the round table. Still he will be welcomed 
if he complies with the rule of initiation, and this is not difficult, 
or should not be to any journalist. 

The glad hand of representatives of the larger manufacturing 
concerns will be bestirring themselves now that there 18 a pros- 
pect of railway electrification business in view. Consulting 
engineers, too, may be heard pricking up their ears in the hope 
that advice may be needed or specifications require drawing 
up. There are railway electrical experts enough to go round 
the great companies and still leave a residue to share the 
crumbs which now fall from the municipal table. Well, more 
power to their elbows, both these classes of men. It is time i he 
railway concerns about the metropolis awakened to the fact that 
suburban and interurban electric trains are worth running 
even ш competition with trams and co-operation with tubes. 
Let us get a sniff of some more of the big contract work of five 
or six years back. 


WATTLESS CURRENTS. 


(See the * Journal Pr Gas Lighting ” this week.) 


G.M.G. 
E.A.—He that licks honey from thorns 


Proverb for the I.M.E 


pays too dearly for it. 
Hot Stuff.—* Tricity.” (By the жау, Mrs. Miller, of 


Chislehurst, got first prize in the Olympia Kitchen Competition 
with a Tricity outfit, and the irrepressible and." unbounce- 
able" Grogan won a prize with a Tricity essay. [Loud 


cheers].) 


Country House Lighting 


OSRAM 
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BRAVO BRIGHTON : 


4 


—— 


„Мт. John Christie has sent us a few photographs of typical 
stands at the electrical exhibition. which was open at the 
Brighton Aquarium up till Saturdav last. We gave a pre- 
liminarv notice of the exhibition, and spoke of the high hopes 
with which the Corporation electricity department embarked 
upon it. We understand that those hopes have been fully 
realised. Mr. Christie states that upwards of 40.000 people, 
or practically one-third of the population of Brighton, visited 
the show. During the exhibition some 32 practical demon- 
strations were given of up-to-date electric cooking apparatus, 


Pace & Mites’ ЅтАМо АТ THE BRIGHTON EvecrricaL EXHIBITION. 


and two of these demonstrations were on quite a large scale. 
The enterprise of the electricity department is particularly 
commendable, and the success which it has achieved stands 
out in marked contrast to that of the Olympia Exhibition. 
The department received the co-operation of the con- 
tractors in the district, and a large number of manufacturers, 
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many of whom loaned apparatus specially for the exhibi- 
tion. The fact that the Electricity Committee agreed to the 
suggestion of Mr. Christie for the reduction of the price of 
energy to Id. per unit for heating and cooking purposes doubt- 
less stimulated interest in the exhibition. It will also lead toa 


FELLINGHAM's STAND aT BRIGHTON EX IBITION, 


brisk business being done in the Brighton area with electric 
cooking and heating apparatus. We hope that electrical 
manufacturers interested in this branch of the business will 
follow up the good work of the Aquarium exhibition. 


= “МОТОКВОЗВАМ. 
."The adjoining illustration speaks so much for itself that 
there is very little left for us to say. Under the attack of an 
omnibus the lamppost depicted shook its head so violently 
that it twisted its neck badly. The Osram lamps were un- 
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Tue “ MoroRBOSRAM " AFTER THE IMPACT. 


willing participants in these proceedings, but realising that 
they had a great reputation to maintain they insisted upon 
remaining intact and lighting up at nighttime when the current 
was switched on. Next, please. 
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IN ALL SIZES UP TO 50 H.P. 


Their rigid and substantial construction enables 
them to withstand the most severe usage and give 
a continuous and uninterrupted service without 
help from the repair shop or any undue heating. 


SEND FOR LISTS. 


THE ELECTRIC & ORDNANCE ACCESSORIES CO., Ltd., 
Proprietors : Vickers Limited. | 


ASTON, BIRMINGHAM. 


| VICKERS' 500 км. ROTARY CONVERTER | 
— | 
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TELEGRAMS: VICKERS BHEFFIELD. 
sS ELE E*E'I Е ТТ, 1. (N WAR OFFICE LISTS, 


TELEPHONE: No, 3200 SHEFFIELD. 
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TRUB, TÀUBER & CO., 
HOMBRECHTIKON, ZURICH, SWITZERLAND. 


P. Founded 1893. 


Makers of First-Class Electrical 
Measuring Instruments. 


VOLTMETERS, 
AMMETERS, 
WATTMETERS, 


indicating and Recording, 
CSS \ а Portable and for 8witchboards. 


ELECTRICITY METERS 


For all Current and Pressure. 


Telegrams: " TRUB, Homberechtikon," 
A.B.C. Code used, Sth Edition. AGENTS REQUIRED. 


THE ROYAL TRAIN IN INDIA. 


We understand that His Majesty King George V. will travel 
to the Durbar in India and will make his further journeys in 
that country m a train which has?been specially built for His 
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В.Т..Н. PARAFFIN ELECTRIC МЕТ AS USED ON THE ROYAL TRAIN IN INDIA. 


Majesty's sole use. His Majesty will of course enjov the com- 
forts of electric lighting. and the energy for the Roval train is 
being supplied by a B.T.-H. generator direct-coupled to a 
paraffin engine. This set has a capacity of 4-8 kw., and sup- 
plies current at 25-32 volts. A battery of accumulators is 
employed in connection with the gear, and a combination 
generator and accumulator marble panel has been fitted up 


HE ELECTRICAL СЗ 
METERS 
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for the control of the various circuits. The equipment was 
supplied through Messrs. Turner, Hoare & Co., of Bombay. 
We hope that the ` Journal of Gas Lighting " will take special 
note of this fact. We rather think that it is apt to overlook 
the Royal patronage of electric lighting, heating and cooking. 
We give illustrations of the B.T.-H. equipment. 


— 


THE BOSTON ELECTRIC SHOW. 


We have referred in previous issues to the electrical ex- 
hibition to be known as th» Boston Electric Show, which will 
be held in th» Mechanics’ Building, Boston, U.S.A., from 
September 28 to October 26, 1912. Our readers will be in- 
terested to hear that Mr. Ch»ster Irving Campbell is in this 
country at th^ present time representing th» interests of this 
show. He his taken up h's quarters at th» Grand Hotel, 
Trafalgar-square, London, S.W., and h+ would be pleased to 
hear from any electrical manufacturers who have interests 
which they consider will be furthered by taking space at th 
show.  Th* exposition is being strongly supported by the 
Boston Edison Co., and from Mr. Campbell's remarks we gather 
that it will be fully representative of the electric lighting, 
heating and power spheres of the industry. 


о 


DURABILITY OF THE DRAWN WIRE MAZDA ТАМИР. 


The strength of the Mazda drawn wire filament was demon- 
strated by the results of a test made in New York at the Elec- 


trical Testing Laboratories, as described at a recent meeting of 
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APPARATUS USED IN TESTING Mazpa Wire Lamps. 


the Illuminating Engineering Society. The accompanying 
illustraticn shows the device which was constructed for the 
testing of these lamps. The arm upon which the lamp is 
mounted is brought to a fixed position at each revolution of a 
small cam, and is allowed to drop freely from this position upon 
а second cam. The drop increased from 1/100 of an inch at the 
start to 1 in. maximum, having a constant increment of 1/100 
inch per revolution. The fall at which the filament breaks 13 
indicated directly upon a dial in hundredths of an inch by a 
pointer attached to the large cam. 

À demonstration showing the superior strength of the Mazda 
drawn wire filament over the old pressed filament was made 
with the following results :— BEN 
Mazda drawn wire filament. 

Distance lamp was 
dropped. 


i ы н ____——————— 


3-75 inches. 


Old. pressed filament. 


. Distance lamp 
was dropped. 


— 


— — — .—— 


25-watt lamp. 


0:06 inches. 


25-watt lamp. 
60-watt lamp. | 1:15 inches. — 60-watt lamp. | А 4-inch fall failed to 
| | break the filament. 


A carbon lamp remained intact throughout the maximum fall. 

Further tests of durability were reported by Mr. В. R. Shover 
of the United States Steel Corporation at a recent: meeting of 
the Association of Iron and Steel Electrical Engineers. Mr. 
Shover made a shock test of drawn wire Mazda lamps by plac- 
ing the lamps on a rack which was hinged at one end and per- 
mitted to drop periodically upon a solid surface from heights 
varying from 6 m. to 24 in. Some 100-volt lamps withstood 
3,697 shocks on this rack testing device. 
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CENTRAL STATION ENGINEERS. 


Give Aegma Lamps a chance, please? We do not 
want you to take our word—absolutely. We guarantee life, 


efhciency and delivery at a, 


Write us. 


price that "can't be beat.” 


THE ELECTRICAL Co., Ld. 


Lamp Dept., 544 


122/4, Charing Cross Road, М.С. 


ALTERNATING-CURRENT MOTORS. 


_JA line of alternating-current motor: of the slip-ring and 
squirrel-cage type is being put on the market Бу Messrs. 
Scholev & Со. They state in a new list just published that the 
machines are of high-class design. careful and finished work- 
manship and comparatively low price. Bv improved methods 
of manufacture they are enabled to offer these motors at low 
prices without any sacrifice of quality or cutting down of 
active material. The motors are British made and can be. 
seen on test or in process of manufacture. Standard machines 
are wound for either опе, two or three-phase circuits of 20, 40 
or 60 periods, their standards for pressure not exceeding 500 
volts. Higher voltages can be supplied if required. In the 
construction of the machine a point has been made of inter- 
changeability, and in the type " A” motors stators are inter- 
changeable and are fitted with large bearings each having two 
oil rings and deep oil wells. The stators are wound either with 
"pulled through chain” or “dropped in barrel coils," the 
whole core being subsequently baked and varnished. The 
ship-ring rotors are chain-wound with special end-winding 
supports to obviate damage at high speeds. The slip-rings 


themselves are mounted on a spider, and easy access to the | 
The squirrel-caged rotors are wound - 


brush gear is obtainable. 
with copper bars rigidly connected to an end ring composed of 
а Special alloy. On large sized machines the end rings are 
fitted with special attachments which prevent danrage due 
ї‹ the action of centrifugal force. 


EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS' WARRANTY 


The overload capacity of these motors is stated to be ap- 
proximately 100 per cent. full-load torque for three-phase, 80 
per cent. for two-phase and 50 per cent. for one-phase. All 
patterns will sustain а 25 per)cent. overload for one hour, and 
90 per cent. for shorter periods without undue heating. | 

The motors are further fully described in the new list to 
which we have referred, and which we understand is now 


SCHOLEY & Co's А.С. SLIP-RING MOTOR. 


available for distribution. It contains amongst other informa- 
tion particulars of the input currents of the motors, and these 
figures should be found very useful in preparing wiring esti- 
mates. Interested inquirers should apply for a copy of this 
list to Scholey & Co., 151, Queen Vic toria-street, London, E.C. 
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CO-OPERATIVE PUBLICITY. 


А feature of commercial electricity supply, both on the 
Continent and in America, is the co-operation of the manu- 
facturer with the electricity supply authority. "We are fully 
aware that in these countries each of these branches of electrical 
industry is conducted on different lines to those obtaining 
here. Not infrequently the electricity supply interests have 
been fostered and built up by the manufacturing concerns, 
and the stations are practically owned and staffed in 
their interests. This, however, does not alter the fact that 
much good can be done by following in some measure the 
practice of co-operation which is so prevalent and so notice- 
able in America and on the Continent. 

For several years now the electricity supply undertakings, 
both municipal and company, have been struggling with the 
commercial side of their business. After being under the 
jurisdiction of technical men and engineers for so long a period 
they are slowly realising the need of а new type of man to 
assume control of the undertakings. It will take some time, 
however, for this novel method of control to come into general 
use. Meanwhile the business side of the industry is suffering 
for lack of properly organised public advertising. The move- 
ment which resulted in the building-up of strong publicity 
organisations for electricity supply on the Continent and in 
America was, as we have said, mainly fostered by manufac- 
turers. [n this country manufacturers have done a certain 
amount of advertising to the public, but their campaigns have 
been isolated and devoid of апу attempt at co-operation 
with the supply authority. We are not forgetting that manu- 
facturers have supplied plant, machinerv and apparatus for 
electrical exhibitions which have been run by certain electricity 
supply undertakings. In this wav they have materially 
assisted the object in view ; but spasmodic efforts of this kind 
lack the weight of authority and fail to properly embrace the 
publie. 

The Electricity Supply Publicity Committee has been at 
work now for some while, but its work has been disappointing 
because, we venture to think, it has omitted to co-operate 
with the manufacturing side of the business. Co-operation 
is a simple enough word, but it is often difficult to properly 
applv. In the present case there тау be difficulties in the 
way of securing the right. kind. of co-operation between the 
manufacturer and the Publicity Committee. We should, 
however, like to see some attempt made at this co-operation. 
The publicity men of the manufacturers might appropriately 
sit on a joint conimittee, and their views would be valuable 
in drafting the posters and bulletins which are necessarv to 
keep the public. properly informed of the uses of electrical 
energy. This co-operation would show itself to great advantage 
in the matter of newspaper advertising. The Publicity 
Committee hasso far done too little inthis direction. Theadver- 
tising expert of the manufacturer can advise on the purchase 
of space and arrange for the preparation of suitable copv to 
fill it. In this connection we may touch upon the value of 
the advertising article; this is the purchase of advertising 
space which is filled with straight electrical talks. A good 
deal of this sort of thing has been done by the gas companies 
and it has produced good results. И would be equally pro- 
ductive with electricity. There are men connected with the 
electrical. Press whose services could be engaged to prepare 
such articles and their display at the right and proper season 
would, we are sure. be welcomed by the public. The Publicity 
Committee has confined its attention to practically only one 
branch of the publicity proposition: it requires to develop 
the scheme in other directions. If it is a question of money, 
here again the co-operation of the manufacturer may be sought. 


SIMPLEX CONDUITS Lp., 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL, &c. 
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He would benefit by the sale of electrical apparatus in the 
same way as the supply authorities benefit by the sale of 
electrical energy. The whole matter is one of co-operative 
effort and co-operative finance. It has been approached and 
dealt with in too perfunctory a manner, and the time has 
come for something more definite to be done. 

We offer these comments in no carping spirit. We are 
anxious to see the commercial side of electricity supply placed 
upon a more satisfactory basis than that on which it rests 
to-day. We can see no reason why the work cannot be carried 
on more effectively than at present, and the best solution in 
sight of the difficulty is one which will be worked out on some 
basis of co-operation. 


*DUCTER" UTILITIES. 


The potential ohmmeter of Messrs. Evershed & Vignoles, 
which has been put on the market under the trade name of 
the " Ducter," has a great variety of uses which deserve to 
be widely known. In the manufacture of electrical plant 
and machinery a considerable portion of the power is wasted 
in resistance. The total loss in every coil, connection, contact, 
fuse, switch, or other accessory should be known to the manu- 
facturer, and with the * Ducter" he can find out the resistance 
of the conducting parts of all these things. Quite apart 
from defective insulation, the first sign of impending failure 
in any circuit is an abnormal change in its conductor resistance. 
By the use ofthe “ Ducter ” this change can be detected before 
the danger point is reached. At one time the taking of 
measurements with electrical instruments was a troublesome 
process, but the “ Ducter" has so reduced the process to mere 
mechanics that the scope of useful measurement has become 
materially extended. With such an instrument as the “ Ducter," 
resistance as a guide in manufacturing can be made an axiom 
by manufacturers. Tests which will enable a manufacturer 
to detect a percentage variation of carbon in carbon steel 
and the internal flaws in a casting can be carried out with the 
*Ducter." It serves аѕ а useful check on the manufacturer 
and supplier of metals of all classes. Anyone of ordinary 
intelligence can make these tests and the test bars are also 
not difficult to make. It is recommended that potential con- 
tact marks be made on the bars and that the distance between 
these should be either 10 times or 100 times the sectional area 
of the test bar. The specific resistance of the bar is then 
found by simply dividing the reading: of the “ Ducter " by 10 or 
100 as the case may be. The result will be microhms рег 
square inch or cubic centimetre, according to the unit of 
measurement selected. If the number of test pieces 1s con- 
siderable а special board can be fitted up with spring knife- 
edge contact pieces adjustable to the size of any test bar. 
Four or five tests a minute can be made in this way, including 
the entry on the data sheet. With castings, it is often a matter 
of the utmost importance that uniform resistance be obtained, 
and this can be done by the use of the “ Ducter," the test being 
apphed either to each casting or by means of small test bars. 

In the manufacture of switches too little attention is fre- 
quently paid to their electrical proportions. This must be 
attributed to the lack of ready means of testing the resistance 
of the different parts. To quote the latest * Ducter ” booklet, 
" the illogical rule of 1,000 amps. to the square inch has been 
perpetuated by so many specifications that it has become а 
dogma of the drawing office, where a square inch is apt to be 
а square inch, whether in pure copper or in brass of four or 
five times as much resistance." In the building of large 
switches the manufacturer will find the ** Ducter " an economical 
guide, hecause it will enable him to check the best form of 


PELTON POWER PLANTS. 
PERCY PITMAN, 
CP. Willeott Road, ACTON. - 


Telegrams :—" Hydromotor London." 
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SPECIFY AND USE 


No Temperature Coefficient. Wire will not Rust or Perish. 


Contains no гоп. 


The only Material of its kind Manufactured In England. 


Used largeiy and Specified by the Admiralty. 


Used also by the Italian and Japanese Admiralties. 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. 
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Makers : 


STRIP. SHEET. BARE. COVERED. 
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| Agent: LIONEL ROBINSON, 


HENRY WIGGIN & CO., Ltd., P 3, Staple Inn, London, W.C. 


GEORGE STREET, BIRMINGHAM. 


Telephone : 6400 CENTRAL. Telegrams: “* WIGGIN BIRMINGHAM.” 


ON———— ——— — —OFF 


These are the only positions in which 
the handle on this switch will remain, 
There being no intermediate position, 
it is impossible for the contacts to be 
burned owing to careless manipulation. 


Pamphlet No. 144 gives full particulars 


A. REYROLLE & CO., LiwirED 
HEBBURN-oN-TYNE, ENGLAND 


Telephone : 6323 HOLBORN, 
Telegrams: '*FERRYDOM, LONDON." 


LIMITED. 


IRONCLAD FUSES 


The Fuses are of the 
Protected Type, and 
personal contact with 
live metal is impos- 
sible. 


The case allows for 
the attachment of 
special adapters, per- 
mittiag almost any 
form of cable connec- 
tion, 


WRITE FOR LIST H/T 210. 


HOLLINWOOD, LANCS., 
78, KING. STREET, MANCHESTER. 
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© POPE ?? 
British-Made Metal Lamps. 
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Every “ POPE" Lamp 
is entirely BRITISH, 
made Бу British 
workpeople in our 
factory at Willesden, 


which 
with 


is equipped 
up-to-date ap- 
pliances for the 
manufacture of 
really reliable and 
strong lamps. 


«| You must secure а supplv 
of our latest advertising 
literature—it will help your 
lamp sales. 


Pope's Electric Lamp Co., 


The Lamps ча 
that LAST. Hythe Road, Willesden, ` 
LONDON, N.W. 
Telephone - - Harlesden 70. 
J.C P. 
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contacts and to arrive at the correct pressures for them. 
He can also avoid the excessive use of low conductivity metals. 
Any kind of switch or terminal contact is easily tested bv the 
* Ducter " and defects can be traced and removed before trouble 
arises. Tests can be made on a running switchboard of the 
principal contacts and need only occupy a few minutes. 
Soldered joints are often the cause of trouble and the ** Ducter " 
will detect an excess of resistance in any Joint. 


SILENT AUTO-TRANSFORMERS. 


We reccntly inspected at the offices of the Record Electrical 
Co.. Caxton House.. Westminster, London, the " €. & DP." 
auto-transformer, which is claimed to operate silently. We 
were certainly unable to detect апу audible sound when the 
current was switched on. This transformer is manufactured 
by Messrs. Carney & Pearn, of Manchester, for whom the 
Record Electrical Co. are London agents. The transformer 
was fullv described in our L.M.E.A. issue. 


INDIRECT LIGHTING WITH METAL LAMPS. 


Makers of electric light fittings are gradually. realising that 
t here is considerable danger to the public cvesight in the use of 
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BRITISH MADE 


COUNTY] 


METAL 


LAMPS 


STRONG AND LASTING. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP CO., LTD. 


Works г 
AGNES ROAD, 
UXBRIDGE ROAD 
ACTON. 
Tel.: CHISWICK 1114. 


Sales Office : : 
3, STAPLE INN, 
LONDON, W.C. 


Tel. : HOLBORN 6323. 


N 


naked metalilamps. The light emitted from a metal filament 
is ко intense and so white that it has a damaging effect on the 
delicate muscles of the eye if it is constantly brought into the 
direct line of vision. We have received details cf a type 
of fitting which is being introduced by the Adnil Electric Co. 
to obviate these disadvantages, and confer upon light users а 
convenient and inexpensive form of indirect illumination. It 
will be seen that the lamp-holders are turned downwards, and 
the filaments are screened from direct vision bv an opalescent 
glass bowl. This has considerable reflecting properties, and 
the light is thrown upwards on to the conical reflector, from 
which it is thrown down in all quarters for illumination pur- 
poses. The upper conical reflector is of enamelled metal, and 
can be easily cleaned. The bowl is suspended by a rod, which 
is hinged at a point just below the lamp-holder fitting, and it 
may be swung on one side so as to give access to the lamps and 
allow cleaning of the bowl. The fitting is made in a variety 
of sizes, to carry three, four, five or six metal lamps of either 
32, 50 or 100 c.p. The price is comparatively low, and those 
light users who appreciate the importance of a more pleasing 
form of illumination than can be obtained by unscreened lamps 
should take an opportunity of inspecting and installing this 
useful fitting. The Acnil. Electric Co., whose offices are at 
Adnil Buildings. Artilery Lane. London, E.C., wil be 
pleased to supply further information on request. 


Н. WEIDMANN, RAPPERSWIL, SW 


Maker of PRESSPAHN AND INSULATING MATERIAL. 


BHST QUALITY. 


Sheets in thickness from 0*1 upwards. 


Varnished Presspahn. 


PRESSPAHN-—Pressboard. 


PROVED BY REPEATED THSTS. 


Endless Rolls and Strips from O*1 to 1 mm. thickness. 
BLACK PRESSPAHN IN SHEETS, ROLLS ANO STRIPS. 


Presspahn Coils and Tubes for Transformers, Armatures, Disos and Shaped Articles. 
Mica-Covered Presspahn, &c. 
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THE ROUND TABLE. 


Co-operation ! Word beloved of the B.E.A.M.A.! How 
lightly it trills off the tongue and what a titillating sensation 
it has on the ear! Stern, keen and bitter competition has been 
so much the order of the day in electrical affairs for years past 
that co-operation sounds like a strange word and one the mean- 
ing of which is hard to understand.  " Co-opera no ! no! 
man, you are joking ; how is И possible in the electrical indus- 
try * We're out to fight, and may the devil take the hind- 
most!” is what one hears on every hand. “ What! call a 
truce when we are all so expert in cutting prices ? Why, I 
wouldn't just live another day if I hadn't to find out what 


G quotes - for motors so I can undercut him!” “А fig for 
co-operation." And so we go оп! 
* 


* * ж ж * 


The metal-lamp business loses none of its interest, though 
prices (on paper) stand just where they did. The squirted or 
pressed filaments and the wire filaments are ranged in full 
battle array, and the first-named “ ain't got an earthly.” But 
if the way of the transgressor is hard, so also is that of the metal 
lamp dealer. He's just leaving quietly behind the `` beer and 
skittles " period and doesn’t know if it will ever come back. 
Prices are falling and will fall lower still. Meantime the public 
have got to realise that the lower-priced lamp, while as efficient 
as its predecessor, has, if anything, a shorter life. After all, 
the proposition is a commercial one. Gas mantles are made in 
much the same way. Low price, a fair average lifé, and the 
more breakages the merrier ! 


Gratis to 
Subscribors. 


Why not the automatic telephone? We sat at lunch the 
other day and willy-nilly had to hear the automatic “ queried " 
up and down as if it was a kind of pariah for everybody to 
kick. True British conservatism just bristled out of those two 
lunchers, and in some ways we had to admire the unblushing 
cussedness with which they put the automatic in its right place 

—somewhere, or rather anywhere, out of London. Well, 


there’s many a thing killed by talking and many another thing 


put through by quiet, stolid work—without shouting. If the 
automatic wins out it will be by the latter. Anyway, if the 
American and the Canadian can take to the automatic so can 
we home-birds. Chance 1з a fine thing, and whether or no 
we are a telephone nation the automatic and not the manual 


will prove. 
* U * * * * 


“The Bill, the whole Bill, and nothing but the Bill," says 
the I.M.E.A. and the electrical contractor can go hang. Let 
them fight it out, and may the weaker go to the wall—the sooner 
the better for the sake of peace and progress in the industry. 
The municipalists have many good points to commend their 
cause, but if the contractor makes a clean, straight fight he 
will win. In the light of the facts he deserves to, slacker 
though he has been and isstill—more's the pity. Of course, if 
the " council " wiremen carry the day the contractor must 
expect to face the possibility of extinction or absorption. 1% 
does not look as if there would be any half-measures about 
the business. Both sides are spoiling for a fight, and both seem 
anxious for it to be 4 outrance. Meantime the industry 1% 
crying out for an end to factions and the presentation of a 


united front to the common епету— gas. 


г 


T H 413 65 
Yd P tr F 
The Tea Gardens, Midland Grand Hotel, Manchester, illuminated 
throughout by OSRAM Lamps. 


The General Electric Co., Lid., ок. 67, Queen Victoria St., London, Е.С. 


HOTEL LIGHTING 


BY 


OSRAM 


LAMPS. 


fixing of metal lamps in the direct line of vision. This is 
becoming a highly dangerous practice, and one which if con- 
tinued in will call for action on the part of factory inspectors 
and local authorities. This may sound somewhat exaggerated, 
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but the extent to which imperfect illumination is damaging the 
eyesight of the people is not fully realised, and_only some 


drastic step will bring it prominently to the front. 


“FLYWHEEL” STARTERS ==, 


| . .'SINGLE-PHASE WATT-HOUR METERS. 
FOR CONTINUOUS-CURRENT MOTORS 


The amount of research work and experiment on alternating- 
current meters during the last five years has been productive 
of instruments which are highly accurate under a variety of 
circuit conditions and temperatures. The modern alternating- 
current meter is about as reliable a device for the measurement 
of electrical energy as any electricity supply authority can 
design. The fact,that changes in voltage, periodicity, tem- 
perature and power factor, each and all, exercise a certain 
influence upon the accuracy of the readings clearly shows how 
A ON difficult a problem the perfection of this,type of meter has been. 
* ‘ f > : 


` 
kg 


% 


" Flywheel" Starter with cover removed, 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Оғтсв: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone 1 Gerrard 850. Telegrarrs: "SigMBRALOS, LONDON," 
Supplies Dept. : зо, UPPER THAMES STRBET, В.С. 
Telephone: Lonoon Wa tt 8270. Telegrams: ** Ѕ:8моток, LonDon,” 


BRANCHES : 
BIRMINGHAM GLASGOW SHEFFIELD CALCUTTA = SINGAPORE — BYONEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE САРЕ TOWN MADRAS RANGOON TORONTO 


REFLECTED LIGHTING. 


‘In our last issue we gave a few particulars of a new fitting 
which the Adnil Electric Co. is putting on the market in order 
to encourage improve methods of illumination. We are now 
able to reproduce an illustration of this fitting, and it will be 


ж SiNcLE-.lHasE METER ОЕ THE ELkCTRICAL Co. 
) 


The alternating-current instruments of the Electrical Co. 
embody features of design and construction which make for the 
highest degree of efficiency in their operation. The one-phase 
meter is of the induction type, and is suitable for use on any 
circuit, either lighting or power ; it may also be employed for 
any power factor of the circuit, and'we understand that/it is 
quite unaffected by temperature variations. These meters 
have two alternating fields placed radially and at right angles 
to one another, so that they set up eddy currents in an alumi- 
nium disc. One field is due to the main current winding, and 
I8 "proportional to the current and in phase with it ; (the other 
field is proportional to the value of the pressure circuit, but 
differs in’ phase exactly 90 deg. from the current field. А 
laminated iron core having three limbs is used, the two outer 
limbs carrying the pressure coils and the centre one the main 
current coil. Above this wound core is an adjustable laminated 
yoke with an air-gap of 10 mm. between the two cores ; in this 
air-gap the aluminium disc rotates and is braked in the usual 
manner by a permanent magnet. The adjustmentfof this 
magnet isTeflected by a screw, which turnsjin a brass yoke 
mu cL C ee 


Архи, REFLE TED. LIGHTING Fitting гов METAL Laurs, 


seen how admirably the glare of the metal lamps is screened | df Va 
from the eves and how, by the use of the white enamelled и | t il 
reflector, an efficient form of light unit is available. We hope UMP C werd V - .1 Vi 
that electrical contractors will do their utmost to dissuade the | = 


bel: 
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| CENTRIFUGAL FANS 
| FOR VENTILATION, AND FOR 


| MECHANICAL DRAUGHT FOR 
| | BOILERS. 

| The fan runner is so shaped that 

| it gives more air per revolution, 

| and hence can be run at a lower 


| speed than any other like fan 
on the market. 


Economy. Efficiency. 


l| THE ELECTRIC & ORDNANCE ACCESSORIES CO., Ltd., 


| Proprietors : Vickers Limited. 
| ASTON, BIRMINGHAM. 


attached to the underside of the magnet and moving with it. 
The free cnd of the screw fits in a fixed nut attached to the base 
of the meter. The magnet is free to move radially round a 
single, locking screw, and the advantage of this type of adjust- 
ing screw lies in the fact that it can be turned by one hand 
without holding the locking screw. 

The, meters are guaranteed correct within 2} per cent. from 
one-twentieth to full load for all power factors from 0-5 to unity. 
They are also guaranteed to start on 0-5 per cent. of their rated 
capacity. This extreme sensitiveness is due to an interesting 
form of ball bearing fitted at the lower end of the meter-spindle. 
А single ball is used, and this rests on a sapphire cup, the lower 
end of the meter spindle being coned out to staid up on the 
ball. By means of a special mounting for the jewel and the 
spindle end an oil-encased dustproof bearing is provided. The 
upper end of the spindle is attached to a flexible bearing, which 
always maintains the disc in a horizontal position. This con- 
struction dispenses with the necessity for a clamping screw, 
it being possible to transport the meter without this somewhat 
troublesome device. 

An interesting method has also been adopted for the winding 
of the coils of these meters. In winding the wire on the body 
a sideway motion is given to the reeling-off spool, and the effect 
of this is to lay the wire on diagonally in both directions. The 
effect may be noticed if the coil in the adjoining illustration is 
closely examined. This simple expedient dispenses with guard 
cheeks on the coils, as it is impossible for the ends to work out. 
This is а decided advance in winding methods, and one which 
Adds materially to the general efficiency of the meter. | 

The internal parts are mounted on a cast-iron base, and this 
is finally closed by a strong stamped metal case. The effect 
of this case is to protect the meter in case of short-circuits, as 
it serves to act as a leakage field for a magnetic circuit. Each 
meter is fitted with no-load, low load and inductive load 
adjustments, each of which is extremely simple and readily 
accessible. The drive from the spindle is by worm of coarse 
pitch, and the registrations are made on cyclometer dials. The 


shunt losses are stated to be exceedingly low ; and, further, it. 
is claimed that it is impossible for the meter to run on the shunt 
even for an excess voltage up to 20 per cent. of the normal. 
The instruments are made to stand a continuous overload of 
25 per cent. and 50 per cent. for short periods. In order to 
demonstrate that the meter is unaffected by periodicity and 
voltage variations, the makers claim that it is possible to 
adjust the meters‘to read within Board of Trade limits on two 


different voltages. 


AUTO RESET TELEPHONES. 


We are informed that the General Electric Co. is putting on 
the market a new type of intercommunication telephone, made 
by the Peel-Conner Telephone Works. It can be employed for 
central or local battery working, and is fitted with a new form 
of automatic re-setting movement. The makers claim that 
this is stronger and more reliable than any form yet produced. 
The receiver can be picked up and the call answered no matter 
at which number or station the pointer stands. It is only 
necessary to move the pointer when making a call. А step-by- 
step line selector indicator 1з included with the instrument, and 
the switch contacts of this are totally enclosed, so that dust. 
will not impair the moving connections. It is also said to be 
impossible for the selector to make more than one contact at 
any time. The instruments are offered in either wall or desk 
patterns and for lines ranging from 5 to 20. А new list 
(No. K1,513) is being sent out by the General Electric Co., who 
have the sole agenc} for this interesting telephone. 


REYROLLE WALL PLUGS 


| ЈЕог Portable Machines, Lights, &c. 
Pamphlets 114, 122, 88 and 45 give all particulars 


WORKS-— 
HEBBURN-ON-TYNE, ENGLAND 


MEL 
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LEWIS'S то АА ANP Additions isenip te = CIRCULATING 
regularly to any address. It isa Classified and Annotated Guide to the Scientific Publications of the previous three months. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS, 
Dew Works and Rew Editions can be bad from the Cibrary immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


SCI ENTI FIC 136, GOWER ST., & 24, GOWER PLACE, LONDON, W.C. LI BRARY. 


Tolegrams: *PuBLICAVIT LONDON,” Telephene: 10721, CENTRAL. 
COMMON-SENSE ILLUMINATION. uneven immediately between each lighting unit. With the 
- 100 c.p. “ Onewatt " lamps and suitable holophane reflectors 
The advantage of organised common sense. otherwise a uniform illumination of the platform is obtained. This 
< science,” in illumination is shown in the ad‘oining illustra- | comparison commends itself to illuminating engineers as 
demonstrating an economical method of lighting, the high 
candle-power “ Onewatt " lamps consuming less than one- 
fourth the amount of energy necessary for the arc lamps. The 
correct diffusion of light, together with the saving effected by 
the high efficiency of the lamps, enables a really lower candle- 
power unit to give a maximum light in all directions. For 
instance, the Oxford Circus " Onewatt " installation gives а 
uniform illumination value of 4} candle ft. at а height of 4 ft. 
above the platform throughout its entire length. The illus- 
trations are reproduced from untouched photographs, which 
can be seen in the offices of Messrs. Siemens Bros. Dynamo 


Works (Ltd.), Tyssen-street, Dalston, London, N.E. 


SIMPLEX LANTERNS. 


We illustrate a type of lantern which Simplex Conduits 
(Ltd.) are issuing for outside and shop-window lighting. ИВ 
recommended for use with high candle-power metal lamps 
ranging from 50 с.р. to 1,000 с.р. Lamps can be employed 
singly or in clusters, and the lantern is made with aluminium, 


Fic. 1.—BANK Station LIGHTED ву ARC LawMrs. 


tions. Fig. 1 shows the Bank station on the Centra! London 
Railway and the illumination obtained by means of arc lanips. 
Fig. 2 shows Oxford Circus station on the same rai way, which 


* 
Fia. 2. —Oxronp Circus Station LIGHTED ву ** OSEwATT" Lamps, * 


SIMPLEX SHOP LANTERN. 
is illuminated by `“ Onewatt " lamps used in conjunction with 
Holophane reflectors. The are lamps give approximately 
1,200 c.p., but the actual illumination on the platform is very 


polished copper or oxidised copper body. The standard type 
has a clear glass fluted globe with polished reflector, but an 
opal and clear globe can be supplied at an extra cost. 


‘SIMPLEX CONDUITS Lo, 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 
CONDUITS, CABLES, ACCESSORIE - 
TINGS, MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL, &c. 
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(CURRENT METERS. | 


THE ELECTRICAL COMPANY'S SINGLE-PHASE METER 
has many unique features :— 


/ 
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It is thoroughly reliable ; | 
It is easy to adjust, both for low loads and heavy loads, | 
and also for alterations in the power-factor of the circuit. 


| Ball Footstep Bearing ; 
"| Self-oiling Top Guide ; 
OUR SPECIAL 
CYCLOMETER DIAL 


which experience has 
proved to be THE BEST. 


LARGE OVERLOAD 
CAPACITY. 


The coils are wound on 
special machines of our 
own design, and the possi- 
bility of breakage of the 
wire, or failure of the 
insulation is effectually 
precluded. 


LOW LOSSES. 


М 


Туре LJa Single.phase 
Watt-hour Meter. 


Convenient and Substantial Terminals ; 1 | 


PERMANENTLY SATISFACTORY IN EVERY RESPECT || — - 


When you are tired of cut prices and cut quality, try our : Pu 
LE 


Meter for a change. It will please you. on 


THE ELECTRICAL COL” 


METER DEPT., 


122-124, CHARING CROSS ROAD, LONDON, W.C. 
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““FLY-WHEEL " STARTERS. 


The ^ Fly-wheel" starter of Siemens Brothers Dynamo 
Works is automatic in action, is “ fool-proof " and can be used 
by unskilled attendants without fear of injury. The starter is 
totally enclosed and is provided with a dust-proof cover, 
which protects the working parts from accidental contact and 
from injury. The motor is started by turning the hand wheel 
of the starter in a clockwise direction as far as it will go and 
then releasing it. The mechanism of the switch itself then 
causes the brush to advance in smart steps from contact to 
contact, so that after the hand wheel has been moved over 
and released the whole process of starting 13 absolutely out of 
control of the operator. Owing to the step-by-step motion 
of the brush, possible sparking at the contacts is reduced to a 
minimum. The switch is so arranged that if the overload 
release comes into operation during switching on, the switch 
arm springs back to its starting position; both the starter and 
the motor are thus protected from the possibility of overload 
during starting. 


G.E.C. ACCESSORIES. 


The choice of electric-lighting accessories which is now open 
to the contractor is both wide and varied. This fact 13 ex- 
emplified in the new list which the General Electric Co. 15 
sending out. It deals with practically every type of fuse, 


— сч == 
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Fic. 1.—** Stick? Two-way Switc#. 


— 


fuseboard, switch, ceiling rose, lampholder and other accessory 
both in ordinary and extraordinary use. The list is a very 
full one and we can only select one or two items for notice. 
Fig. 1 shows the new G.E.C. “slick” взу. h which is offered 
with a substantial link motion which is extremely smooth in 
operation. The live parts are well insulated and the fixed con- 
tacts are of the double-spring clip type. The switch is made 


228 
22 


Fic, 2.—G.E.C. Ёовк. 


in the single and two-way types and Fig. 1 illustrates the 
latter. The bases are of the highest grade vitreous porcelain. 
This switch is also supplied in the flush and semi-flush tvpes 
and it can be obtained with an earthing device which complies 
with the Home Office Regulations. Fig. 2 shows a fusible 


The ALUMINIUM CASTINCS Co, 


GREENOCK. "d 


ALUMINIUM CASTINGS OF ALL KINDS 
MACHINE MOULDED. FINE FINISH. 


Ne M MMC EM LA" 


(O4. 


cut-out, in which the porcelain bridge dividing the two 
terminals is provided with a deep slot in which the fuse i; 
carried. This slot is broken by a circular well into which a 
boss on the lid of the fuse cover depends. Тһе purpose of this 
boss is to narrow down the channel in which the gases given 
off by the fuse are confined. Figs. 3 and 4 show interesting 
types of Home Office lampholders which are provided with 
‘“ Coates” insulating shields. These are supplied in the ordi- 
nary or key socket patterns. Fig. 4 is the ‘‘ Belsize” holder, 
а type in which the metal parts are enclosed in solid vitreous 
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Fics. 3 AND 4.—Home Orrice ТҮРЕ LAMPHOLDERS, 


E I 
| IN uM 


| 


cream china. As is shown by the sectional illustration, a satis- 
factory cord grip is included with the holder. Fig. 5 illustrates 
an interesting pattern of a distribution board got out to comply 
with the Home Office Regulations. The bases are in three 
parts and comprise high grade enamelled slate on which the 
various contacts are mounted. Provision is made in the siz: 
illustrated for four d.p. fuses and four s.p. tumbler switches. 
The type of fuse is of the Home Office shielded pattern in 
which the contacts of the fuse carrier апа the fixed contacts 
are embedded in vitreous porcelain. Contractors and station 
engineers should take an opportunity of securing a copy of 


Fic. 5.—Home Orrice DisrRIBUTION BOARD. 


this list, as the matter included in it cannot fail to be of the 
utmost interest to them. We may mention, in conclusion, an 
easily wired ceiling rose known as the “ Detachable,” which 
can be wired up with the flex at bench level and the cover 
secured in position and the contacts made by a quarter turn. 


FLAME ARC WITHUNIQUE 
TWO YEARS' WARRANTY 
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„| INTERPHONES 


THREE PROFITS FOR THE CONTRACTOR— 


|. From the Sale of the Interphones. 
2. From the Wiring Job. 
3. From the subsequent Battery Renewals. 


CONTRACTORS! WRITE FOR BULLETIN 4003H 
AND PARTICULARS OF LIBERAL TERMS. 


A Latent Need Exists in every Residence, Store, 
Hotel and Public Building for a System which will eliminate the waste of 
time and effort in the performance of daily routine. Western Electric 
Interphones represent the most complete Line of Interior Telephones 
made. They enable you to offer your customer the Best Telephone for 
his particular purpose. 


рги ГЛ 


CABLE & TELEPHONE WORKS. NORTH WOOLWICH, LONDON. 


BIRMINGHAM— _ CARDIFF— GLASGOW— LEEDS— 
115, Colmore Row. 2. Bank Buildings, St. Mary Street. 49, West Campbell Strect. Standard Buildings, City Square. 


" EMPIRE" 


LIFT 
CONTROLLERS 


OUR NEW CATALOGUE 


А.С. Motors 


shows the following :— 


STANDARD SLIP RING MOTOR. 


" Cheapness has not been arrived at by any sacrifice of : 
quality, ог the skimping of material, but by improved : 
methods of manufacture, which will enable us to meet ; 
any legitimate competition."—Extract from A.C. Motor : 
Pamphlet. : 


Three-Phase Push Button Туре. 


Write for Catalogue E. 


ELECTRIC CONTROL, LIMITED, SCHOLEY & Co., Ltd., 


BRIDGETON, | "fan? 
GLASGOW. j 151, Queen Victoria Street, LONDON, E.G. 
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WHITTALL STREET, 
BIRMINGHAM. 


MAZDA WIRE LAMPS UNDER FIRE. 


An extensive series of tests have been conducted during the 
past year by the United States navy on Mazda wire lamps to 
determine their serviceability for use on. warships. The 
officers on the ships have kept track of the lamps. and a recent 
letter from the Ordnance Officer of U.S.8. " Washington i 
states: “ Mazda lamps have made an excellent showing, and 
every dav adds to their record. Many of the lamps (about 80) 
are still burning which were installed in November and Decem- 
ber, 1910, and to all appearances are just as bright as ever. 
The following table gives a summary of the results given by 
Mazda lamps on board battleships for the period from Novem- 
ber and December. 1910, up to July 1. 1911 :— 


———— 


Nize Total Mazda | Average life of | Lamps broken 
of lamp lamps Mazda lamps to during — 
in use. installed. July 1. 1911. target practice. 
25-май Mazdas ... 375 755 hours 12 lamps. or 4:0*5, 
40 n s 842 1.152  .. 28 lamps, or 30% 
604, ere 36 1677. LD o 0995, 
400, жы en К 1.386 — .. ; 
500 .. 9 235603... | 


These tests show that it is now possible and practicable to 
employ these high efficiency lamps on board war vessels or any 


kind of ship. 


WESTINGHOUSE SUPPLIES. 


A handy file in which are securely clipped the catalogues 
making up the supplies department of the British. Westing- 
house Co. is now being sent out. The file is one of those con- 
venient forms of catalogue holders which is accessible without 
the annoyance of breaking the finger nails. The lists dealing 
with the various branches of the department are got up 
separately, so that anyone can be removed for reference. They 
are seven in number, and deal with cooking and heating ap- 
pliances. `` Trafford " conduit fittings, wires and cables, 
`` Trafford " electrical wiring accessories, " Auriga " metal 
lamps. " Arcturus " flame lamps, and " Ariel " electric fans. 
Electrical contractors, and particularly those in the northern 
districts. should apply for copies of this file and its contents. 
Judging bv the wide range of specialities listed, the supplies 
department of the Westinghouse Co. 18 in а position to furnish 
practically all the requirements of the wiring contractor. 


 H.WEIDMANN, — 


RAPPERSWIL, SWITZERLAND, | 


FOR 


Presspahn and Insulating Material. 
See larger Advt. last week. 
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ELECTRIC COOKING DEMONSTRATION. 

The County of London Electric Supply Co. are waking 
up in these davs and are giving a demonstration of the house- 
hold uses of electricitv at their district showrooms, Upper 
Richmond-road, Putney. Special features are being made of 
vacuum cleaninz and cooking. 
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SHOWROOM KITCHEN OF THE COUNTY OF LONDON Co. дт PUTNEY. 


А fullv qualified lady lecturer is in charge of the cooking’ 
demonstrations which are being given at 11:30, 3 and 6 o'clock 
daily in the electric kitchen which is attached permanently to 
the showroom. An exterior view of the showroom is shown 
herewith. The lectures are, we understand, very popular. 
This is perhaps due to the attractive window which has been 
fitted up as a kitchen and which has excited more than ordinary 
interest. 

The neighbourhood has also been well circularised with per- 
sonal invitations to the demonstrations and posters displayed 
on the hoardings in the district. 
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One of the Knights of the Round Table has risen to point 
of order our remarks on the metal lamp situation. We must 
plead guilty to obscurity of expression. It was not made clear 
that the public in buying metal lamps at the new prices, with a 
* short life and a merry one," would gain in using a lamp of a 
much higher efficiency than the older pattern. The advantage 
of reduced price, which would seem to be outweighed by the 
shorter life, is really represented by the increased efficiency. 

* * * * * * 

There is much virtue in the local exhibition. Mr. F. W. 
Purse, the electrical engineer to the Watford U.D.C., should 
find this out when his present little show closes its doors. 
Watford enjoys the presence of a sleepy gas company, which 
seems to care as much about electricity as the ** Journal of Gas 
Lighting." Less if anything. Consequently the municipal 
undertaking has a goodly show of consumers and the monopoly 
of the street lighting. Mr. Purse has justified his name in a 
commercial sense, for he looks after the “ bawbees" by running 
the concera on progressive commercial lines. А chairman, 
yclept Goodrich, of course, is a great encouragement. 

* * * * * * 

Now that the spirit of co-operation is abroad in the industry 
there seems to be no reason why it should not be applied to 
the entertainment and social societies. There are the Batti- 
Wallahs, the Generators, the Dynamicables and the Electro- 
Harmonic Society. In addition there are smokers, whist 
drives, dances, conversats, and functions innumerable during 
both the winter and summer months. What have we done 
to suffer this? Surely it is a matter for the agerda of the 
1.ехё meeting of the B. E.A.M.A. (Dear symbols of hcpe.) 


The Town Hall, Leeds, illuminated Бу OSRAM lamps, 
some 1,020 lamps being installed. 


——— 


The General Eleciric Co., Lid., он... 67, Queen Vicioria 8i., London, ЁШ. 
и ИИИИЙ НЫНЕШНИЕ ЕРА 


It has been said of the modern man that at Yule tide, when 
he buys the boys а railway or model mechanical present, he 
usually plays with it himself, and afterwards he and the boy 
have a go at it together. The model electric railway makes 
an ideal gift, because it is an instructive investment which can 
accumulate stock. The next best thing to buying a ready- 
made system is to build it up out of parts, which can be easily 
obtained nowaday. We have been presented with а copy of a 
little book on Model Electric Locomotives, by Mr. Henry 
Greenly, which every electrical paterfamilias should buy at 
Christmas. It only costs the * umble bob," and is а complete 
repository of information on the subject, to use the language 
of the Encyclopedia advertisements. Third rail and accu- 
mulator locos are dealt with as ** standards," and every system of 
drive from oneto two motors is described. И the book 1s read 
carefully the whole of the work of making and equipping a 
model electric railway can be carried out. We should not like 
to think of the amount of study and time which the author has 
given to the preparation of this excellent little volume. 


WATTLESS CURRENTS. 


Rumour hath it that one Haydn Harrison, ye streete light- 
inge expert of ye good olde Victoria Streete, hath for his 
assistant an electrician who rejoiceth in the name Mantle. 
Yea, verily, what's in a name? 

А maker of squirted lamps gave us the advance information 
that his next effort will be a barbed wire lamp. 

We are asked to inquire if a certuin wireless air-ship is 
threatened with the “ four sevens” patent ? 

N.A.P. The Brimsdown playing cards. 


TOWN HALL LIGHTING | 


BY 
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LAMPHOLDERS FOR XMAS TREES. 
Write for Particulars and Prices. 


Immediate Delivery from Stock. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Crricz: CAXTON HOUSE, WESTMINSTER, S.W, 
Telephone: Свкклко 860. Telegrams: "SiguBRALCS, LONDON,” 


Supplies Dept. : зо, UPPER THAMES STREET, Е.С. 
Telephone: 1.омром WaLL 8270. Telegrams: “ Sigmotor, Lonpon.” 


BRANCHES : 
BIRMINGHAM GLASGOW SHEFFIELD CALCUTTA SINGAFORE SYDNEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE CAPE TOWN MADRAS RANGOON TORONTO 


POLYPHASE WATTMETERS. 


Г The measurement of the energy consumption of a three- 
phase circuit was at one time considered to be possible only with 
three? separate instruments. By the introduction of what is 


THREE-WIRE ТУРЕ 'Гневв-Рильк WatT-HOUR METER. 


known as the two-wattmeter principle it has heen possible to 
obtain the desired result. within the compass of a single instru- 
ment. The energv consumption is also registered on a single 
dial in B.O.T. units. The polyphase wattmeters made by The 
Electrical Со. are of the induction type, and are constructed 
on the above-mentioned principle. Each meter comprises 
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two single-phase elements similar in design to the single-phase 
meter described in last week's issue.. These two elements are 
mounted at the upper and lower parts of the meter frame. 
They are arranged to operate each on a separate disc mounted 
on a common spindle, which is supported at its lower end on a 


- ball-bearing running in oil, and at its upper end by a novel form 


of top guide, also containing oil. The spindle is worm-geared 
to a cyclometer counter, which registers the total consumption 


Foun-wink ТҮРЕ THREE-PHASE WATT-HOUR METER. 


in B.O.T. units. The method of testing is to calibrate one 
element on a single-phase circuit, the other element is then 
connected so as to oppose the first, and the meter must stop at 
allloads. They will then give equal accuracy on the polyphase 
supply, even though the load be inductive andfunbalanced. 
This type of meter possesses а high torque, amounting to 
16 cmg., and the weight of the rotor is only 60 grammes. The 
spindle being mounted on а ball-bearing, as already explained, 
high sensitiveness and a minimum of wear are ensured. There 
Is an entire absence of clockwork and moving contacts, con- 
sequentlv the meter requires a minimum of attention during its 
useful life. It may be remarked here that the meter is inde- 
pendent of phase sequence; therefore no extra apparatus, 
such as field direction indicators, 15 required for connecting it 
up. 

Turning now to the general construction of the meter, the 
whole of the working parts are mounted on a cast-iron frame, 
which 15 insulated from the baseplate proper. In each of the 
two driving systems there is а three-armed laminated core. 
The two outer cores carry the pressure coils and upon the 
central core is the current coil, the core of which is rather shorter 
than the other two. Opposed to the ends of these cores there 
is а laminated yoke, which is separated from the wound cores 
by an air-gap, in which the driving disc revolves. This con- 
struction is clearly shown in the adjoining illustrations. On the 
opposite hand of the disc to the driving core is the permanent 
brake magnet. A neat adjustment for inductive loads on the 
meter is provided on both systems in the shape of a copper 
ring, which is slipped over an iron shield surrounding the core 
of the current coil. Low-load and no-load adjustments are 
provided on the lower driving system. It is at the lower end 
of the spindle also that the worm-gear and registering dials are 
situated. | | 

These polyphase meters can be supplied for unbalanced loads 
with earthed or unearthed neutral. Three-phase four-wire 
systems may be dealt with in several ways. The type Da 4 
meter, which we illustrate, is constructed on the two-watt- 
meter principle, as is the Da already described, but it has, of 
course, a different terminal arrangement. The three-watt- 
meter principle may be adopted by using either three single- 
phase type L Ja meters, or the type D Ua meter, which consists 
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VICKERS 
MOTORS 


FOR ALL PURPOSES. 


IN ALL SIZES UP TO 50 H.P. 


Their rigid and substantial construction enables 
them to withstand the most severe usage and give 
a continuous and uninterrupted service -without 
help from the repair shop or any undue heating. 


SEND FOR LISTS. 
—— CRURA EUER EMEN 
THE ELECTRIC .& ORDNANCE ACCESSORIES. CO., Ltd., 


Proprietors : Vickers Limited. 
ASTON, BIRMINGHAM. 


FOR со 
SALE 


The 10-Panel D.C. Switchboard which controlled the generators | 
for and tlie supply to the British Section of the recent 


TURIN EXHIBI TION, 


and which was awarded the 


GRAND PRIX, 


is now For Sale, either аз it stands or in parts to suit customer's 


requirements. 
Full particulars and specification on request. 


BRITISH MADE 


COUNTY | | 


METAL 


LAMPS | 


STRONG AND LASTING. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP CO., LTD. 


A. REYROLLE & CO., Lro, | | ен, | олоо, 


HEBBURN-ON-TYNE, ENGLAND. Tel. : HOLBORN €323. Tel. : CHISWICK 1114. 
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of three single-phase elements, operating on separate discs, all 
attached to a common spindle. Another polyphase meter 
of the same type is that for a three-phase four-wire non-induc- 
tive load, such as is furnished by lamp circuits. 

All these meters are supplied under a fixed guarantee. The 
Da type, for instance, which is suitable for unbalanced loads 
for two-phase circuits or for three-phase circuits where the 
neutral is not available, is guaranteed to register correctly 
within 2} per cent. from ,',th to full-load, and to start under 
| per cent. of its full-load capacity. The meter 1s also guaran- 
teed not to run on the shunt, even with an excess voltage up to 
20 per cent. of the normal, and to sustain a continuous overload 
of 50 per cent. of the rated capacity of the meter without 
injury. 

These polvphase meters are suitable for capacities up to 
3.000 amperes and for pressures up to 25.000 volts. Up to 
990 volts, but above 100 amperes, current tranformers are used 
in conjunction with an ordinary 5-ampere meter. Above this 
pressure and for any capacity both current and potential trans- 
formers are used in conjunction with a 5-атреге 110-volt meter. 
The company's universal transformers are interchangeable with 
any normal correctly calibrated meter, as the ratios are accu- 
rately proportioned for that purpose. Fuller details of these 
instruments will be supplied on application to the meter 
department of The Electrical Co. (Ltd.). 


READY RULES FOR LIGHTING WORK. 


The installation and use of lamp: on correct principles con- 
stitutes a distinct field of engineering. In this connection а 
notable step has been taken by the British Thoinson-Houston 
Co., who have organised an iluininating engineering depart- 
ment as a permanent branch of ther organisation. The 
company has taken this step because the illumination results 
with the Mazda lamp can be multiplied when these lamps are 
used on scientific Hines. Under cxisting conditions the total 
value of the new light is seidom obtained, owing to a want of 
knowledge on the part of the public of what constitutes good 
illumination. Very few users of the metal lamp, for instance, 
are aware that the first principle of its emplovment is that it 
should he placed wel! above the line of vision, and its light 
properly diffused and reflected upon the working plane. In 
numberless cases the light is largely wasted because the con- 
sumer persists in using it as a direct source of illumination, 
protecting the eve at the sacrifice of a large proportion of the 
efficiency bv shades of more or less capacity, thus obscuring 
and wasting the light. The average electric light user is 
commonly contented with an imperfect system, and is likely 
to remain so until the proper conditions of lighting are brought 
home to him. И is under these circumstances that the British 
Thomson-Houston Co. have, as already stated, stepped in to 
supply that measure of popular education which the public 
so much need. With characteristic thoroughness the com- 
pany have provided the means ofcarrving the rules and 
information they have evolved into practical effect. 

Under the general heading. " Ready Rules for Lighting 
Work," simple explanations are made how to secure effective 
and efficient illumination which wil! enable engineers and con- 
tractors ог апу one to properly instal lamps so as to. obtain 
greatly improved lighting results. Even more important in 
one sense, than the educational value of this compilation, is 
the production of a series of lighting units composed of scien- 
tifically designed reflectors and Mazda lamps. Three specific 
types of reflector ranging over a series of sizes and made in two 


EXCELLO 


ЫЙ FLAME ARC WITH UNIQUE 
ki TWO YEARS’ WARRANTY 


ПО 


materials, glass and metal, have been designed. The new 
Mazda unit comprises a Mazda lamp, a reflector and a 
gallerv. The combination is named the “ Mazdalier," and it 
ensures definite lighting effects of the character required, 
obviating the poor lighting results generally given bv the hap- 
hazard combination of lamp and worthless shades. 

The reflectors are divided into three types; the first (Fig. 1) 
is that which gives а concentrated stream or focussing distribu- 
tion of the light. It throws an intense light over а compara- 
tively small area, and is adapted to the illumination of rooms 
and interiors having lofty ceilings. The second type (Fig. 2), 
the “ Extensive Reflector," distributes the light in a wide- 
spread spray with ает aximum intensity at about 45 deg. from 


Fie. 1.-—* MazbpALIER"" Givinc FocossiNa DISTRIBUTION 07 LIGHT. 
(Concentrated Light Stream ) 


the vertical. "This class is suitable for rooms with low ceilings 
compared with length and breadth and analogous conditions. 
The third (Fig. 3) gives an intermediate form of hght stream 
between the concentrated stream and spray, and is known asthe 
* [ntensive Distribution of Light." This gives a light distri- 
bution midway between the focussing and extensive reflectors, 
and is intended to uniformly illuminate interiors such as large 
shops. restaurants, hotels, public rooms, &c., or when the 
lamps are arranged in chess-board fashion on ceiling. 


Его. 2. —* MAZDALIER” GIVING 
EXTENSIVE DISTRIBUTION or LIGHT. 
(Widespread Light Stream.) | 


Fic. 3.—'* MAzDALIBR " GIVING 
INTENSIVE DISTRIBUTION OF LIGHT 
(Intermediate Light Stream.) 


These three types of reflectors are considered to fill practically 
all requirements met with in general lighting practice. With the 
selection of the proper class of reflector, and the correct loca- 
tion of the units as regards type and distance apart, it becomes 
a simple matter to secure even and economical illumination 
under all ordinary circumstances. The reflectors are supplied 
in two varieties, prismatic glass or metal, the latter having the 
trade name of “ Mazdalux." 


SIMPLEX CONDUITS Рр, 


Garrison Lane, BIRMINGHAM. 
Manufacturers cf— 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL, &с. 
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POLYPHASE METERS 


Last week we pointed out the advantages possessed by our Single- 
Phase Meters. Now you may read about our Polyphase Meters. 
Two single-phase elements act on two discs mounted on the same 
spindle, the spindle being geared into a CYCLOMETER DIAL. 


ALL THE CAN ВЕ 
6000 POINTS - TESTED 
of the on 
SINGLE- SINGLE- 
PHASE & mt PHASE 

METER LEE Ж Оз CIRCUITS. 
are to be found = | TWO- OR 

IN THE | wr | THREE-PHASR 
POLYPHASE E A Oem m 09 WITHOUT 
METER. GLOBOS wn. 


Three-phase Weatt-hour Meteis. 
Three-wire, Type Da. ^ Four-wire, Type Da4. 


INDEPENDENT of PHASE SEQUENCE. 


Suitable for Balanced or Unbalanced Loads. 


Neutral may be earthed or insulated. 


FULFILS ALL REQUIREMENTS 


both Theoretical and Practical. 


You cannot do b:tter than send your Orders for Meters to— 


THE ELECTRICAL CO 170 


METER DEPT.,, 


122-124, CHARING CROSS ROAD, LONDON, W.C. 
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UNIT FITTINGS. 


The average electrical contractor. and particularly that class 
which is out of regular touch with large central or branch 
showrooms, will find it advantageous to obtain particulars of a 


Fic. 2.—BRACKET MADE UP 


or Unit PARTS. 


2 


new unit system of electric light fittings which has just been 
introduced by Simplex Conduits. Ву means of various parts 
which go to make up this system it is possible to assemble a 
number of fittings for a variety of purposes. In Fig. 1 we 
illustrate all the parts of the system, and these comprise: 
No. 1, the stem which consists of a split wiring body surmounted 
by a $ in. cord grip cap and finished at the bottom and held 
together by a knob. №. 2, the ceiling plate drilled with three 
holes for fixing screws and fitted with a 3 in. cord grip. No.3, 
the arm of $ in. brass tube with cast ornament and } in. nipple 
for lampholder. The back neck of the arm is tapped $in. 
brass thread. These three pieces form the essentials for most 
installations ; with the addition of a few further units the 
outfit can be made sufficiently complete to deal with all emer- 
gencies. No. 4, the spring cord absorber made sufficiently 


. strong to carry any light fitting. No. 5, the 3} in. gallery com- 


plete, with set screws, which has many valuable applications, as 
will be shown. No. 6, the 2} in. gallery, which enables the 
fittings to.be used on the Holophane system of illumination, 
No. 7, the small cast hook for use where chain suspension is 
considered desirable. Мо. 8, the strong oval link chain. 

Fig. 3 shows an 8-light electrolier built up of the various unit 
parts and suspended by chain from a neat ceiling plate. Fig. 2 
illustrates the type of bracket which can be made up of the unit 
fittings. The various parts are provided with convenient and 
suitable clamps and screws Ьу which speedv assembly is facili- 
tated. The whole idea is decidedly novel, and should meet 
with а good reception at the hands of electrcal contractors. 
The scheme provides for a great variety of fittings, and it only 
requires to be inspected for this varietv.to be appreciated. 
Full particulars will be sent, on request. 


METAL REFLECTORS. 

For electric lighting in mills, factories, workshops and, in 
fact, any situation in which the fittings are likely to be roughly 
handled, glass shades are en- 
tirely out of place. The Ben- 
jamin steel reflectors. which 
are being, put on the market 
by the Benjamin Electric 
(Ltd.). are offered as a solution 
of this problem. Thev are 
made in either the extensive, 
intensive or focussing tvpes, 
and can be used for pendants 
or brackets. Тһеу should be 
employed with metal lamps 
from 17 to 300 watts. and 
there is also a smaller size for 
17 to 35 watt lamps. The : 
reflectors can be used with the ordinary shade carrier lamp- 


holder and without a gallery. We understand that they are 
British made throughout. 


BrsjAMIN Mira, REFLECTOR. 


LANTERN SLIDES. 

Those of our readers who arc in a position to make use of 
lantern slides depicting modern electrical machinery and appa- 
ratus of all classes will be intercsted in the new lantern slide list 
issued by Siemens Bros. Dynamo Works. We understand 
that this list has been revised and considerably increased {by 
many interesting modern slides. The full list numbers 190 
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No Temperature Coefficlent. Wire will not Rust or Perish. 
| Contains no Iron. 

The only Material of its kind Manufactured in England. 
Used largely and Specified by the Admiralty. 
Used also by the Italian and Japanese Admiraities. 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. 


WIRE. STRIP. SHEET. BARE. COVERED. 
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ае | Agent: LIONEL ROBINSON, 
HENRY WIGGIN & CO., Ltd., ó 3, Staple Inn, London, W.C. 
GEORGE STREET, BIRMINGHAM. Telephone: 6323 HOLBORN. 
Telephone : 6400 CENTRAL. Telegrams : “* WIGGIN BIRMINGHAM.” | Telegrams: “FERRYDOM, LONDON.” 


THE UNIVERSAL CONDUIT BOX 


will reduce your labour costs 
when erecting: steel conduit. 


The KALKOS IRON BOX, 
with its adjustment ring, en- 
ables you to overcome any 
Irregularities in the plaster 
level withou resetting box. 
Suitable Юг all fittings, 
switches, ceiling roses, wall 
sockets, &c., &c. 


WRITE. FOR LIST No. 201 ‘TO-DAY. 


3 e 1 CS S Im АЯ TY) m 
118- ног иен Cross Road. Тош 


SIPPLEWENI “to 


The Lamps that LAST 


T would be difficult to discover 
a more apt description of 


« POPE" 
METAL LAMPS. 


The process of manufacture, careful 
examination at every stage, and a 
lhorough testing before despatch en- 
sures DURABILITY and an absence 
of "weak" lamps. 

It mus! pay you to handle “ POPE" 
BRITISH MADE METAL ILaAMPS— 
they mean satisfied customers and 
repeat orders. 


WRITE FOR PRICES WITHOUT DELAY 


Pope’s Electric Lamp Co., 
НҮТНЕ ROAD, LTD., 
WILLESDEN, 

LONDON, N.W. 
Telephone : Harlesden 10. 


slides. The сотрапу is prepared to loan these slides free of 
charge for lectures and demonstrations. The stock is kept at 
Caxton House, and when ordering it is sufficient to quote the 
slide number. Interested readers should take an early oppor- 
tunity of applying for this list. 


NEW TRADE LITERATURE. 


FERRANTI COOKERS AND НЕАТЕК$. — п sending us a complete file 
of their new line of electric cooking and heating apparatus Ferranti 
Ltd. ask us to point out that they have increased the discount to 
which the list prices are subject. The Ferranti electric fire is the 
piece de résistance of the list. and is offered in a variety of artistic 
styles. It will be remembered that this fire created quite a sensation 
at Olympia. 

G.E.C. WIRES AND CABLES.—A new edition of Section W of the 
G.E.C. catalogue is just off the press. It is devoted to wires, cables 
and jointing accessories. Prominent in the list are the famous 
“ Omega " wires and cables. A number of cable data pages have 
been added. which should be found most useful by contractors 
especially а ready reckoner which will assist in estimating and 
costing work. 

G.E.C. "PHoNEs.—Section K of the G.E.C. general catalogue is 
now in its eleventh edition. 1t is devoted entirely to the telephone 
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W.F.DENNIS& .CO., 
49, Queen Victoria St, LONDON, E.C. 


Sole Agents in U.K. for 


, HEINRICH REMY, G.m.b.H,, Hagen. | 
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products of the Peel-Conner Telephone Works, Salford. "They cover 
practically every pattern of telephone now made, from the smallest 
domestic instrument to а complete exchange of many thousands of 
lines. In the preface reference is made to the absorption of the 
N.T.C. by the G.P.O.. and forecasts a greater popularity for the tele- 
phone as a result of the prospective improved service. The factory 
at Salford contains 150.000 sq. ft. of floor space, and is devoted 
entirely to the manufacture of telephone material. The G.E.C. are 
sole selling agents for the Peel-Conner Telephone Works. 


“ZED” FUSES AND “THE MIRACLE." 


Messrs. Siemens Bros. Dynamo Works (Ltd.) inform us 
that they have received the order to supply the whole of the 
fuse distribution boxes and iron-clad switch and fuse gear 
required in connection with the forthcoming production at 
Olympia of the wordless play entitled ** The Miracle." The 
“Zed” distribution boards will comply with the theatre regu- 
lations of the L.C.C. and the supply of the boards in record 
time (the order has to be completed in 10 days) was only made 
possible by the firn’s extensive experience of theatre installa- 
tions. The whole of the iron-clad switches will be of their 
standard “КҮҮ?” type manufactured at Stafford Works. 


H. WEIDMANN, RAPPERSWIL, 


m euin of PRESSPAHN AND INSULATING MA veu 


PRESSPAHN—Pressboard. 


PROVED BY REPEATED 'THESTS. 
Sheets in thickness from 0°1 upwards. Endless Rolls and Strips from 0*1 to 1 mm. thickness. 
BLACK PRESSPAHN IN SHEETS, ROLLS ANO STRIPS. 

Presspahn Colis and Tubes for Transformers, Armatures, 01308 and 83291 Articles. 


Mica-Oovered Presspahn, &c. 


BEST QUALITY. 


Varnished Presspahn, 
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THE ROUND TABLE. 


sharp bout between two advocates, one of electricity and the 
other of gas. The contest went through five rounds, all of 


We take the opportunity of wishing our readers a Merry which seemed to be to the advantage of gas. We found on 
| r inquiry that the final response on behalf of electricity had been 


Christmas. Мау the festive season be made the occasion for on $ à 

putting aside all those trials and troubles which daily beset left in the hands of the Electricity Publicity Committee, and 

the path of the commercial electrical man ! up to the moment of going to press there is only a complete 
silence to record on the part of that body. 


т * * * * * 
F rom what we can gather, the Round Table ceased its active — 
functions at Westminster yesterday. The defection of the THE AWAKENING OF THE INST EE. 


contingents from S.B. & Co. and D. & G. is responsible for 
the breaking up of the table. The pieces are being preserved 
in the Inst. Е.Е. Museum on the Embankment. The disbanded 
knights may keep up the letter of the Round Table by sending 
into us items of news and interest as often as possible. The 
spirit of the meeting can by this means be still kept alive. 

* ж * * 

The diary and calendar season has commenced. The first 
arrivals are Simplex Pocket Diary, the D.P. Battery and 
Efesca Calendars. Words alwavs fail us to describe these 
things, especially as we get so many of them. At one time we 
were of the opinion that the calendar and diary were too much 
used by the manufacturer as publicity media. But so great 
versatility is shown in their style and production that it would 
be a crime to arrive at a standard which would suffice for all. 
Let there continue that competition in calendars which gives 
us such a bewildering variety to select from at the opening of 
each New Year! 
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* * * * 


We would refer the Electricity Supply Publicity Committee 
to a short article on another page which deals with a 
number of advertisements published recently in the * Man- (From the Dinner Menu of the Newcastle Local Section. 
chester Guardian." In these announcements there was a short, kindly supplied by the Secretary, Mr. Н. W, Clothier.) 

y supp » si 


Block 


Victoria Station, Manchester (Lancashire and Yorkshire Railway), 
illuminated by H.C.P. OSRAMS. 
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SIEMENS 


CHRISTMAS DECORATIONS 


==" 


In addition there is a terminal block and magneto bell, both 
with waterproof cord. The whole of the apparatus and 
instruments are carried in a leather case provided with a 
shoulder strap. The buzzer is used for calling signals, or if 
the receiving station is fitted with a magneto bell or indicator, 
then the calling signals are given by the generator. The magneto 


LAMPHOLDERS FOR XMAS TREES. 


Write for Particulars and Prices. 


Immediate Delivery from Stock. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Нвло Orrice: CAXTON HOUSE, WESTMINSTER, S.W, 
Telephone: GERRARD 860. Telegrams : "SigMBRALOS, LONDON," 


Fra. 2.—PortTABLE TELEPHONE IN WALNUT CASE. 


bell, of course, responds to generator signals only. The weight 


Supplies Dept. : зо, UPPER THAMES STREET, В.С. : : : | 
Telephone: Lonpon WALL 8270. Telegrams: " 51вмотов, LONDON,” of the complete outfit is 9} lb. Fig. 2 illustrates a convenient 
BRANCHES : form of portable telephone which is made in five different 
BIRMINGHAM GLASGOW SHEFFIELD CALCUTTA SINGAPORE — SYONEY VR UA 
BRISTOL MANCHESTER — JOHANNESBURG BOMBAY РЕМАМӘ = MELBOURNE sizes, varying in weight from 16} lb. to 23} lb. The polished 
CARDIFF NEWCASTLE САРЕ TOWN MADRAS RANGOON TORONTO oak case, which is fitted with a carrying handle, contains the 


generator, magneto bell, microtelephone, with waterproof 
cord, and indiarubber mouthpiece with metal mountings, two 


ERICSSON PORTABLE TELEPHONES. dry cells, a lightning arrester, and terminals for line and 


earth. The dimensions of the smallest size are 12 in. by 6] in. 


Judging by the enterprise of telephone manufacturers in the 
introduction and standardisation of portable instruments, 
there is an extensive field open for this class of telephone. The 
British L. M. Ericsson Co. has just issued a file containing 30 or 
40 leaflets in which they illustrate and describe a very wide 
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Fio. 1.— Ericsson PORTABLE TELEPHONE AND TELEGRAPH INSTRUMENT. Fig. 3.—PORTABLE FIELD SWITCHBOARD FOR 15 LINES. 


range of portable telephones. Judging by the variety of types by 8łin. Fig. 3 illustrates the thorough manner in which the 
and the general excellence of their design and construction, a manufacturers have dealt with the problem of portable and 
high degree of excellence has been obtained in their manu- field telephony. It shows a portable switchboard for metallic 
facture. Space will not permit us to deal with all the instru- = _ E 
ments described, but we have selected one or two representative 
types which we think will be of interest to our readers. Fig. 1 
shows a combined telephone and telegraph instrument. The 
containing case is of fibre with metal strengthening pieces at 
the corners. It measures 61 in. by 4} in. by 23 in., and contains 
a generator, buzzer, line condenser and dry cell. The instru- 
ments comprise a microtelephone of the telescopic type with 
waterproof cord, and an extra receiver with leather head straps. 
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| VICKERS 


CENTRIFUGAL FANS 


FOR VENTILATION, AND «РОВ __ 
MECHANICAL DRAUGHT FOR 


BOILERS. 


The fan runner is so shaped that ` 

it gives more air "per revolution, 

and hence can be run at a lower 

speed than any other like fan 
on the market. 


Efficiency. 


Economy. 


THE ELECTRIC & ORDNANCE ACCESSORIES 
Proprietors : Vickers Limited. 
ASTON, BIRMINGHAM. 
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circuits. The various connections аге made by means of keys.' 
The framework of the switchboard is of walnut, and the outfit 
includes à microtelephone with waterproof cord, a five-magnet 
generator, a buzzer, а night bell, and two dry cells. The board 
is listed in three sizes for 5, 10 and 15 circuits. The 5-circuit 
board measures 122 in. high by 84 in. wide by 144 in. long, and 
weighs 32 lb. The 15-line board weighs 96 Ib. 

The list contains descriptions of portable generators, field 
switches, portable telegraph instruments, table reels, dry cells. 

А considerable portion of the list 13 devoted to protectors for 
telephone lines, these being offered in a variety of sizes, and for 
any desired number of lines. The protector section includes 
details of junction boxes of different kinds. Interested readers 
can obtain a copy of this list on application to the British L. M. 
Ericsson Co., Byron House, Fleet.street, London, E.C. 


A CRITICISM OF LAUNDRY IRONS. 


We have received the following letter from а consumer's 
engineer of а prominent electricity undertaking. Не has had 
considerable experience of the subject with which he deals, 
and we hope makers of electric irons will take up the points 
which h^ has raised. 

SIR: Now that the electrical industry is making а bold bid for 
new business by the introduction of cooking and heating apparatus 
into the home, and also ironing equipments into laundries, manu- 
facturers should adapt themselves and their apparatus to the 
requirements of the users. They need to make good their defects 
and short-comings in design at the earliest possible moment, for by 
continuing to supply goods known to be defective no real advance- 
ment сап be made. In the writer's opinion, these appliances leave 
much to be desired, and as it is impossible to deal adequately with 
all the defects of this class of apparatus in the space of one letter, 
а criticism of the laundry iron must suffice for the present. А 
laundry with а 15-20 н.р. motor equipment et power rates yields a 
revenue of about £100 per аппит. This would be increased to £300 
if electric ironing were edopted throughout. Larger and smaller 
laundries would be proportionate if working full time. Station 
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CO., Ltd., 
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engineers have done their part to encourage this work by offering 
power rates which are acceptable to the laundry proprietors. If, now 
satisfactory irons could be obtained, there is good business for any 
firm which will specialise in this apparatus. 

The writer has fitted up equipments for trial purposes in several 
laundries, and in no case hes the apparetus proved itself efficient. 
In one instance the ironing staff. numbering about 80, rushed out of 
the building owing to'an explosion caused by short-circuit, due to 
an arc across the terminals of the iron. He could not restore sufficient 
confidence to have the trials proceeded with. In other cases the 
irons were too slow in heating, too cumbersome for quick work ; 
there was trouble from shocks and a number of other defects. 

Irons for use in laundries on heavy starched work should be loaded 
up to 750 watts as à minimum. Below this the temperature is only 
about sufficient to turn the starch into glue and make the gcrment 
adhere to the iron. By far the worst feature is the make-shift methods 
employed in attaching the conductors to the iron, end every con- 
ceivable weakness is introduced here. The terminels are bore and 
much too close, generally of the split-pin variety, intended to fit into 
а cheap pot socket. The fit may be p :ssable at the outset, but after 
the irons һауе been working at 2 temperature of s bout 500 deg. fora 
few days or weeks there is not much spring left in the pin for ex- 
pansion. The unprotected flexible wire is another primitive method 
which is most unsuitable for commercial irons. The only alternetive 
to this, at present, is the armour-clad metallic tube, about ў in. in 
diameter, & poor imitation of gas топ. which the operators decline 
to use owing to its weight, and in actual practice is as adaptable as 
though the cable were laid on the solid system. 

The manufacturers of gas irons who must have a tube have reduced 
its diameter to about a } in., thus obtaining a maximum of flexibility 
and lightness. There may be some reason in providing the electrio 
iron with a wood handle, but why it is covered with & tar or pitch 
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TWO YEARS' WARRANTY 
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substance, which pecls off on to the hands of the operator directly it 
becomes warm. is è mystery to the writer, os it cennot be intended to 
serve any useful purpose. 

The object of this letter is to offer some suggestions for overcoming 
the foregoing defects without increasing the first cost of the iron. 
The portable connection on the iron should be abolished altogether. 
and instead a couple of terminals with good set screws be provided. 
The flexible conductor should be meta! sheathed throughout by 
phosphor-bronze braiding. which could be " earthed" and provide 
an absolute sefeguard against shocks and short-circuits. ‘This would 
be flexible, light, durable and safe. Тһе terminals should be separated 
by a suitable bridge to prevent the formation of an are on the iron 
itself, and a dome-shaped shield, similar to the cover of à switch, 
should be provided. Through the centre of this the conductors will 
pasa, and the metallic sheathing cen be gripped by à nut on èn 
expanding cone, which will effectively " ezrth " the iron, and at the 
same time remove 211 mechanical strain from the flexible wire. 

If there are any manufacturers sufficiently alive to make use of 
the above suggestions the writer will be pleased to hear from them, 
and in conclusion would suggest that more attention be paid in future 
to the apparatus itself and less to the p2mphlets describing it.— 
I am, &c., EXPERIENCE. 


MOTOR DRIVEN METAL WORKING MACHINERY. 
le ————— 

The adjoining illustrations are typical of the many excellent 
met hods of properly and economically applying either alter- 
nating or continuous current motor drive to metal working 
mac hinery. 
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56.1х. Сноскіха Macuisg Drives ву В.Т Н. D.C. Moror. 


One of the most important influences upon the successful con- 
duct of manufacturing is the output obtainable with a given 
personnel, tool equipment, floor space and working Ише. With- 
out increasing any of these factors, the installation of electric 
motors has variously augmented the production of different 
shops from 5 to 100 percent. А greater amount of work is pro- 
duced per operative machine per day, due to speed maintenance 
under varying load conditions, the ease by which the maximum 
cutting speed can be sustained throughout a given operation ; 
the advantage of better arrangement of machines in regard to 
natural or artificial lighting, as well as in the readier сея io 
and sequence, of material from the unfinished to the finished 


LEWIS'S SCIENTIFIC CIRCULATING LIBRARY. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 
new Works and Rew Editions can be had from the Cibrarp immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. 


136, GOWER St., & 24, Gower Place, LONDON, W.C. 
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READING ROOM open Daily to SUBSCRIBERS. 


state; finally, the greater cleanliness, purer air and better hy- 
gienic surroundings of the motor-driven shop react favourably 
upon the health, cheerfulness and activity of the operatives. 
Increased production is also accompanied by direct econo- 
mies in the power costs. Mechanical drives often consume from 
one-half to four times the energy required by the machines them- 
selves. With individual motor drive the maximum power is 
made effective at the tool itself. The many and efficient types 
of electric controllers now commercially available, enable the 
operator to vary the tool speed readily and quickly by simply 
moving a handle which may be conveniently located for ready 
manipulation. Workmen avoid irksome belt shifts, and the 
result is the insistent use of incorrect cutting speeds. The phy- 
sical ease accompanying electric control entirely removes this 
temptation, at once expediting the work and enhancing produc- 
tive capacity. Where individual motors are employed the 
most convenient and logical location of the machines may be 
secured, space easily provided for additional machines, use of 


Вовтхо MILL Dnivkex ву B.T.H. INptction Motors. 


overhead cranes facilitated, and other requisites to а profitably 
conducted shop made possible. 

Night or day, electric motors are always ready—a rush job 
requiring the partial use of the machine equipment can be put 
through without entailing disproportionate power costs. The 
maintenance charge for electric drive is negligible, since expen- 
sive belt renewals, oiling and care of shafting hangers, etc., аге 
largely eliminated. All British Thomson-Houston Co. motors 
are of simple and sturdy construction, and apart from occasional 
oiling, require practically no attention. As all component parts 
of a given size and type of B.T.H. motor product are made 
strictly interchangeable and liberally stocked, replacements сап 


be easily and promptly effected. Booklet No. 2,253 goes into 
further details. 


H. WEIDMANN, 


| RAPPERSWIL, SWITZERLAND, 


Presspahn and Insulating Material. | 
See larger Advt. last week. | 
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WOODHOUSE 
STEEL CASING. 


The accessibility of the Woodhouse system is a 

much appreciated advantage, for wires at any | 
part, are instautly inspected and any alterations | 
effected in a remarkably short while. | 


The New Joint Cap 


locks the capping to the casing, and although 
sprung on by hand, can only be removed by a 


tool such as a screw-driver. 


The New Steel Elbow 


enables a sharper angle to be obtained than 
that made with the smallest “ hand-bendable. ” 


WOODHOUSE STEEL CASING 
can be obtained оф-- 


WARD & CUNINGHAM, 


Craven House, 77^ 
KINGSWAY, = p?» =. 
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LONDON, ус. СЭ „ li 

Or of your own A eo (t, The New |111 
Dealors. \, " d P d Joint Cap. || 
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а AN OPPORTUNITY MISSED. 
id —  ÓÓ 


Our attention has been called to a series of advertisement? 
which were published in the `` Manchester Guardian " on the 
occasion of the holding of the Smoke Abatement Exhibition 
1n Cottonopolis. The announcements occupied a full double 
column in a prominent position in the paper. The first of the 
series was an article on “ Wintry Bedrooms," which urged 
upon the public the claims of the gas fire for bedroom warming 
during the co!d winter months. Readers of the paper were 
referred to the Corporation Gas Department Showroom, where 
the latest gas fires could be seen. This announcement was 
followed by one on behalf of electricity, pointing out the 
advantages of the supply given throughout Greater Man- 
chester by the Corporation Electricity Department. The 
writer was well versed in his subject, and drove home a number 
of good points on the advantages of electric cooking over gas 
cooking. Among other things, he enlightened the public on 
that important matter—the great loss in meat when cooked 
In gas stoves. Presumably, this information was new to 
Manchester and district, and the gas interests, fearing that it 
would be appreciated by the users of electricity throughout the 
area, took steps to contradict it in three further announce- 
ments which appeared consecutively in the same journal. 
These replies emanated from the British Commercial Gas 
Association, which has its quarters at -39, Victoria-street, 
London, S.W. In order that the matter should not escape 
the attention of the public, each reply was headed in bold 
lines “ Fact versus Fiction." The first reply took the shape 


of a black type announcement repudiating the arguments in. 


the electrical article, which, by the way, was entitled * The 
Winter of Discontent," and explaining that the Commercial 
Gas Association existed for no other object than to protect the 
public as well as the gas industry from such libellous state- 
ments. The two subsequent announcements were confined 


We can Deliver many 
Sizes of. 


from Stock. 


 SCHOLEY & C0., Lro, 


151, Queen Victoria Street, Е.С. 
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respectively to the advantages of the gas fire and the merits 
of gas cooking. The first item was a feeble reply to the 
arguments of the writer of the electrical article against the gas 
fire. The second item, dealing with the gas cooker, contained 
figures as to the number of B.T. Units respectively in a cubic 
foot of Manchester gas and a kilowatt of electrical energy. 
The figures were followed by two bold type paragraphs which 
are worth quoting. They read as follows: " That is why 
electric radiators have not been able, are not able, and never 
will be able, to compete with gas fires for economical heating." 
“ That is why electric cooking stoves have not been able, are 
not able, and never will be able, to compete with gas cookers 
for economical cooking." 

The matter has been left at that, and from inquiries. which 
we made in the district we gather that the reply which should 
undoubtedly have been made in the interests of electricity 
was left in the hands of the Electricity Supply Publicity Ccm- 
mittee in London. If that body considers that the time has 
now gone by for the publication of this response, we must beg 
leave to disagree. The enterprise of the British Commercial: 
Gas Association will undoubtedly result in an increase 1n the 
number of consumers of gas for heating and cooking in the 
Manchester district. As far as the Electricity Publicity Com- 
mittee is concerned, the Manchester electricity supply depart- 
ment can evidently extract what satisfaction it can from being: 


roundly trounced by the gas interests. 
| I 7 TD, 
f HE ELECTRICAL Co 
METERS 


e 


__ И 


SUPPLEMENT to “ The Electrictan,"" December, 22 1911. 120 


RESTFUL ILLUMINATION. 


GENERAL OFFICE LIGHTING. PRIVATE OFFICE LIGHTING. 


HIISINM FIL 


THEATRE INTERIOR. VIEW IN THE AUDITORIUM. 
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T MENS 


Low CeErLING SHOP INTERIOR. 


т" ——— SOME EXAMPLES OF THE BEAUTIFUL EFFECTS OF 
Batt Room INTERIOR. INDIRECT LIGHTING WITH MAZDA LAMPS. 
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HOUSE, 


VICTORIA 
EMBANKMENT 
LONDON, W.C. 


INDIRECT ILLUMINATION. 


We are pleased to note that this important subject has 
recently been considered at a meeting of the Electrical Con- 
tractors’ Association, as it indicates a desire on the part of 
contractors to learn more about the practical side of illuminating 
engineering. Unfortunately, the application of light sources 
to practical purposes has been regarded as a matter of theory 
and complicated calculations rather than one of simple rules 
and equally simple practice. We hope that this preliminary 
interest on the part of contractors will be persistently followed 
up and be productive of good results. The metal lamp has 
completely changed the situation m artificial electric lighting. 
It is а light source of exceptional brilliancy and more than 
ordinary care is necessary in its application. This is particu- 
larly true of interiors. Many a room upon which much thought, 
time and money have been spent in order to make it beautiful 
in every sense of the term,|has been robbed of its beauty 
by imperfect illumination. Imperfect is really too mild an ex- 
pression to make use of. Most of the interior lighting of the 
present day is just wickedly bad. 

We have grown so accustomed to placing the source of light 
in а plane which is barely above that of the level of the eye 
that unless this scheme of illumination is adopted we are per- 
suaded that we are not getting enough light. The public has 
yet to be educated out of this barbarous habit. It must be 
taught that there is no scheme of interior illumination both 
for residences and shops which can equal that afforded by 
reflection. We believe the public are willing and anxious to 
learn. 

We have many beautiful buildings in this country, and the 
Englishman is proud of his home, which has been aptly described 
as his castle. We must, however, learn good lighting from 
the work that has been done on the Continent and in America. 
This should not detract from the value of the schemes sug- 
gested. These are all the results of experience, and have all 
been thoroughly tested in practice. We ourselves are anxious 
for it to be more widely known that the combination of modern 
metal lamps with a standard type of inverted fitting consti- 
tutes the ideal for interior illumination. That remark may be 
taken as referring to a broad principle. The details are matters 
which can be adjusted to the particular and peculiar require- 
ments of each situation. А type of fitting which is suitable 
for a church or a ball-room would obviously be out of place 
in a small office. The main thing, however, is to drive home 
the principle that the soarce of light 1s better screened from 
the eye, and that the illumination of objects on the working 
plane in the room is better achieved by reflection than direct 
downward illumination. | 
Consulting engineers, architects апа contractors are presented 
with a great opportunity in this scheme of illumination. The 
architect co-operating with the electrical contractor or consult- 
ing engineer can bring credit to himself and the particular 
building upon which he may be engaged by paying special 
attention to good illumination. The movement only requires 
to be given a good start. Once the importance of indirect 
illumination is realised by those who are in a position to appre- 
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ciate its worth and understand its influence real progress will 
be made. The use of any other form of lighting for interiors 
will be discouraged, and a scheme which has all the merits of 
daylight illumination to commend it will become adopted as a 
standard. | 

The illustrations on the opposite page ате а few examples of 
what can be done with indirect illumination. The views are 
night pictures taken by the light of the lamps themselves. The 
bowl fittings employed each contain large or small groups of 
Mazda lamps. The fittings belong to а new class. of illumina- 
tion fixture which the British Thomson-Houston Co. is intro- 
ducing into this country. It is designed to screen off the view 
of the lamps from every point and to direct their rays to the 
ceiling at the most efficient angle for reflection into the room. 

A striking example of interior lighting on these principles is 
to be seen at the Company's London office. The light is thrown 
upwards from reflectors enclosed in white earthenware bowls, 
and the illumination is shadowless and uniform throughout the 
There are no dark corners, and the effect upon the eye- 
sight is one of comfort and rest. There is indeed a complete 
absence of contrast which would set up eye-strain. In popu- 
larising the principles of correct illumination the British Thom- 
son- Houston Co. are doing much good work and are acquainting 
thefpublic with knowledge of great physiological value. 


room. 


F*A neat form of porcelain interior for conduit wiring is! being 
puton the market by Simplex Conduits. It fits into a standard 
circular box, and is arranged with terminals for connections to 
switch and lamp points. The main wires need not be cut, but 


about bin. of insulation is bared back, and the exposed con- 
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SIMPLEX PoRCELAIN INTERIOR FOR CONDUIT BoxEs. 


ductor is dropped into a slot in the terminals and clamped by a 
screw ring. In another pattern teed connections between 
small wires up to 3/20 can be made, and these can be used 
inside $ in. split tee-pieces. The adjoining illustration depicts 
an interior view of the latter. 


The ALUMINIUM CASTINGS Co., 


GREENOCK. Ltd., 


ALUMINIUM CASTINGS OF ALL KINDS 
MACHINE MOULDED. FINE FINISH. 
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PLAYFUL GAS. 


Through the courtesy of the Union Electric Co. we are en- 
abled to reproduce the adjoining photograph of the after effects 
of a gas explosion at the Albert Hotel, Nottingham. It is 
not often that so clear a picture of the disastrous results of a 


Хот DUE TO THE ''FusiNc ОЕ AN ELkcTRIC Wire.” 


gas explosion in a cellar is obtainable, and we reproduce it here 


for the benefit of our readers and the editor of * The Journal of 
Gas Lighting." 


TANTA-BILLS. 


Owing to the interest evinced by the trade in their “ Little 
Bill" showcard, Messrs. Siemens Bros. Dynamo Works have 
decided to issue this popular design in postcard form. The 
use of this well-known “ Little Bill" design should bring busi- 
ness to those contractors, &c., who avail themselves of this 
opportunity for free advertising. ** Little Bill" will thus be- 
come a profitable salesman to all who employ him. Quantities 


‘SIMPLEX CONDUITS Lo., 


Garrison Lane, BIRMINGHAM. 
| Manufacturers of— 
CONOUITS, CABLES, ACCESSORIES, FIT- 
TINGS. MOTORS, ELECTRIC HEATING 
! AND COOKING MATERIAL, &с. 


ARMSTRONG, STEVENS & SON, L™ 


WHITTALL: STREET, 
BIRMINGHAM. 


PRIO LIST ON APPLICATION. 


of postcards will be overprinted free of charge to the trade, 
and every effort will ke made to supply with the greatest 
expediency. Orders will be executed strictly in the rotation 
in which they are received; to ensure obtaining prompt de- 
liveries, inquiries should be sent to Tyssen-stre2t, Dalston, 
London, N.E., as soon as possible. 


CALENDARS AND DIARIES. 

The first of the annual batch of calendars and diaries has 
come to hand during the present week. We anticipate a big 
influx as of yore, and must content ourselves with the briefest 
comments upon these gifts. It must not be supposed that the 
length of our remarks 13 in any way a measure of their quahty 
and general excellence. We take the opportunity of recipro- 
cating the good wishes for the season which our many friends 
have sent us with these welcome reminders of the passage of 
time. 

SIMPLEX.—Messrs. Simplex Conduits are sending out their usual 
pocket diary. which is always appreciated because of its many pages 
of useful tables and technical data. The material this year is up to 
the standard of previous occasions. and the book is bound in imitation 
crocodile. The diary pages are on squared paper and will be found 
immensely useful tor sketching diagrams or connections. etc. 

D.P. BarrEry.—The D.P. Battery Co. is first in the field with the 
wall calendars. The monthly tear-off sheets are surmounted by а 
mosaic of photographs depicting some pretty Derbyshire scenes 
around the Company's factory at Bakewell. The design is neat and 
attractive and in no way obtrusive. 

HasLAM & ScCHONTHEIL.—A weekly tear-off engagement pad is to 
hand from Haslam & Schontheil. Windsor-place, Cardiff. This pad 
is slipped into a holder. on the front of which is a repoussé copper de- 
sign of an Old English huntsman standing in front of a fire, raising 
his glass and wishing success. 

Bruce PEEBLES.— The first arrival of the blotting pad contingent 
is Peebles' desk companion, which is now in its second edition. The 
reference book. which contains an abridged specification and approxi- 
mate price list of Peebles manufactures, is placed at the right hand of 
the blotter and is bound as a complete book and hinged so that it can 
be swung clear to expose a memorandum slate fixed immediately be- 
low it. The slate can be cleaned when desired. The pages of the 
reference book are mostly made up of squared paper ruled with 10 
lines to the inch. The Company has an eye to business, because It 
has introduced a number of postcards which can be used for inquiry 
purposes. The new edition is a distinct improvement on the old one 
and will. we are sure. be in freat demand. 


— — 
ЕА 


SUPPLEMENT to “The Electrician," December 29, 1911. 


CONTENTS. 


гАӨВ 
The Round Table „> 55 Jeo 
C.T.S. Reminders és ss: PEAK 
A Dumb Salesman, TIilus. 124 
Adnil Liquid Starters 124 


“Union” Low Voltage D.C. 
Dynamos, Illustrated .. 126 
The Fire ut Gilcomston Mills 126 
Personal Chat. Illustrated 127 
A New Portable Safety Lamp 128 
Inverted A:c Lighting 128 
High Lift Centrifuga: Pumps 128 
Glenifer Electric Lighting я 
72 


Sets .. ке 
Portable Arc Welaing Sets 129 
Calendars and Diaries DNE 729 


Metal Lamp Tests 130 


A Mecca of Illuminating 
Engineering 130 
Electric Power оп H.M.S. Lion 130 


с. & 1. Supplement No. 117.) 


DECEMBER 29, 191. 


[ Gratis to 


Subscribers. 


THE ROUND TABLE. 


It is to be hoped that every every progressive supply station 
engineer had his Christmas dinner cooked Бу electricity ; 
furthermore, having done so, reported the fact in the local 
papers as an advertisement of the undertaking. The amount 
of good goose grease and turkey `“ juice " wasted in gas ovens 
should also be rubbed i in to the public (in both senses). Yuletide 
affords one of the few opportunities which the electric cooking 
enthusiast has of making known the joys and economies which 
attach to this latest development in the culinary arts. 

* + * * 

Apropos of electric cooking, we hear, through а correspon- 
dent, that the gas company in a certain impor tant seaside town 
on the South Coast has put a “ Tricity " cooker into its show 
room in order to expose its imperfections and so the better to 
emphasise the delectable features of the gas oven. The officials 
have been so astonished at the results with the " Tricity 
cooker that they are not keen on stating what they are and by 
how much they depreciate the case for the gas cooker. They 
also have obtained practical proof of the smallness of the 
shrinkage in the ** Tricity " cooked joints. This must come 
somewhat as a rude shock, because the claims of the makers of 
electric cookers in respect of shrinkage of meat have been treated 
with little less than disdain, let alone incredulity, by the gas 
people. И is surprising to find that there 18 one gas under- 
taking, at any rate, which regards the matter sufficiently 

seriously to put in a service from the electricity supply opposi- 
tion and test facts for themselves. We invite the '* Journal 
of Gas Lighting " to make a little trip to this seaside town to 


see that we are not romancing. 
ж ж ж * 


The Publicity Committee must not complain if its new 
16-page publication proves a hot cinder. 


А correspondent in 


a contemporary has urged the nec essity for either bringing 
home its proper functions to the Public ity Committee or doing 
the work which 1t was intended to do by another organisation. 
We have frequently complained of the lack of proper enterprise 
on the part of the Committee, and its latest move in the direc- 
tion of trade journalism would appear to justify our criticism. 
The plea that a publication is required which. will circulate 
ideas among electricity suppliers regarding the conduct of 
selling organisations 1з too thin to hold water. If the Pub- 
licity Committee has not yet realised that the technical Journals, 
which are already too numerous, are publishing information 
regularly on this subject, then they must be blind in both eyes. 


Pian A Oe * ж * 
хра - LI LI LJ 
There are many questions which our friends the gas enemy 


take special pains to avoid answering. We have often asked 
the “ Journal of Gas Lighting ” to explain away the popularity 
of the electric sign, and especially the larger sizes, in the 
metropolis which are constantly spelling out their messages 
in words of light. А monogram sign has just been erected in 
Tottenham Court-road at -its junction with Oxford-street, 
which is the longest of its kind we have ever seen. It con- 
stitutes а magnificent piece of “light” advertising, and is only 
made possible by the use of electric light. Again, at a point 
near the Hotel Cecil, the Strand Cinema has put up a novel 
sign, in which the idea of motion is conveyed by the use of a 
special flasher. The sign represents two clowns who appear to 
be throwing balls to each other and placing them on little 
tables by their sides. The effect is absolutely life-like, and the 
scheme can no doubt be developed to many other motion signs. 
Now, how could these things'!be done withgas? Not even the 
compressed hydrogen idea, which is we believe the very latest 
thing in gas lighting, could be adapted to obtain these attrac- 


tive and striking results. |, 


START THE NEW YEAR RICHT 


by pushing 


Jui, of The General Electric Co., Lid., 67, Queen Victoria St.. London, Е.0. 


LAMPS 
—fhe best selling line in the Trade. 
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SIEMENS | 


“ZED” FUSES 


AT 


REDUCED PRICES 


WRITE ;FOR NEW PRICE LIST 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orrics: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860. Telegrams: “ SIEMBRALOS, LONDON," 


Supplies Dept. : зо, UPPER THAMES STREET, Е.С. 


Telephone: Lonpon WALL 8270. Telegrams: “*5$:вмотов, LONDON,” 


BRANCHES : 


SHEFFIELD CALCUTTA 
JOHANNESBURG BOMBAY 
CAPE TOWN MADRAS 


BIRMINGHAM GLASGOW 
BRISTOL MANCHESTER 
CARDIFF NEWCASTLE 


SINGAPORE 
PENANG 
RANGOON 


SYDNEY 
MELBOURNE 
TORONTO 


C.T.S. REMINDERS. 


The St. Helens Cable & Rubber Co. have a keen eve to the 
value of a good advertisement. Thev have sent us specimens 
of a card on one side of which is a quantity of useful wiring 
data. Particulars are given of the formula required for finding 
the area of a cable, the current and power in a three-phase 
circuit, the carrying capacity of the most usual sizes of wire 
and cables. A table is also given in which the cost per point of 
various wiring svstems, complete with tungsten lamps and cord 
pendants. is compared. The first in the series is screwed 
seamless conduit at 22s.. and the cheapest 15 cotton braided 
wires at 93. Cab tyre sheathing run on hooks or fixed up by 
metal clips comes out at 12s. per point. Wood casing is marked 
up at 173. The reverse side of the card is occupied by a multi- 
coloured design which depicts the various uses and misuses 
to which cab tyre sheathed flexible can be put. We under- 
stand that these cards will be forwarded to anv of our readers 
upon request. | 


A DUMB SALESMAN. 


The uses to which electricity is being placed for trade pur- 
poses are constantly being extended. The electrical engineer 
is not satisfied with merely lighting a tradesman's shop and 
operating signs or mechanical novelties ; he must find a place 
for the employment of his art in something which will attract 
and hold the attention of the passer-by. The latest contrivance 
of this kind is known as the " Fortuna " advertising device, 
and has been put on the market by the Sun Electrical Co. It 
comprises a pedestal, on which is moanted a po'ished cylinder 
with a dome-shaped top. The dome portion is fixed and the 
cylinder is free to revolve. The apparatus is 24 in. high and 
about 12 in. in diameter. Из novelty lies in the use of revolv- 
ing electro-magnets for holding against the polished surface of 
the cylinder various kinds of trade articles. Each of these is 


124 


provided with a piece of steel or iron which is carefully con- 
cealed from view. The effect of the hidden rotating magnets 
is to make the articles appear to revolve without any visible 
means of support on the outside of the cylinder. There are no 
hooks or wires, and the deception is quite-complete. It is 
difficult to describe the many uses to which this device can be 
put. Boots, cigarettes, chocolate boxes, cigars, hats—in fact, 


= 


THE “Fortuna” Ломв SALESMAN. (Sun Electrical Co.) 


every conceivable kind of light article can be placed against the 
cylinder and spun merrily round. There are great possibilities 
in front of an advertising device of this nature, and contractors 
should take an early opportunity of inspecting it. We give an 
illustration showing the speeial hat display on the * Fortuna." 

The device is driven by a small direct-current motor, and 
may be connected to any lamp circuit, the energy consumption 


being 60 watts. For alternating-current circuits a small 
rectifier is necessary. 


ADNIL LIQUID STARTERS. 

Particulars are to hand of a line of liquid starters for direct- 
current and alternating-current motors which the Adnil 
Electric Co. now has on the market. The makers claim that 
these are more satisfactory and cheaper than metallic starters 
for large motors, as they require comparatively little attention, 
and are simple in design and construction. The starters for 
both alternating-current and direct-current service range m 
size from 15 н.р. to 400 н.р. On the direct-current starters 


ALUMINIUM * 


INGOTS—BILLETS—WIRE—CABLE—BUSBARS д 
ROD —TUBES — SECTIONS — SHEET—ALLOYS 


THE BRITISH ALUMINIUM Co., Ltd., 
109, Queen Victoria St, London, Е.С. 
Tel: "Cryolite Lon:lon " ‘Phone: 4315 London Wall. 
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Н. WEIDMANN, RAPPERSWIL, SWITZERLAND, 


Manufacturer of PRESSPAHN AND INSULATING MATERIAL, 


ЗРАНМ in sheet, rolls and tapes. 
PRESSPA tubes and stampings. 


e 

e 

" 

CORNITE, high tension Material. Handles ? 
for S 6 

e 

? 


үсе and Heating Apparatus. 
xg eben nsulation. Moulded parts of 
kinds. г 


Insulating Penaris. 
Japanese Paper in Rolls and Tapes. 


ASBEST 
AMIANITE, Vulcanised Asbestos. Coil 
T 


Insulators for Electric Furnaces, Tramways, «tc. 
MICA and Substitutes. Transformer Spools. 
Oil Varnished Linen, Silk and Paper, &o. 


CEMENT in Plates, 
re Shie S for Controllers, &c. 


ames. Spools for Dynamos, Motors and 
Transformers. Boxes, 


Insulating 
Blocks, Tubes, Plates. 


a field brake switch can be fitted as part and parcel of the 
starter itself. and interlocked so as to operate simultaneously 
with the starting handle. A worm gear is fitted to both 
patterns, so that slow switching in is ensured. The electrolyte 
is soda solution, and where it is required to start the motors 
against full load а more concentrated solution must be used 
than for motors starting at no load or very light loads. The 
tanks and blades are of sheet iron, and are mounted on large 
porcelain insulators. Where the starters are required for 
circuits in which the norma! currents exceed the listed values, 
auxiliary short-circuiting switches must be provided. The 
makers also have a line of starters for one-phase motors, and 
they are prepared to build any of these starters for motors up 
to 1,000 H.P. 


*UNION" LOW VOLTAGE D.C. DYNAMOS. 


There is still room for specialisation in the production of 
direct-current dynamos for the supply of exceptionallv heavy 
currents at low voltage. judging by the latest pamphlet issued 
by the Union Electric Co. The extension of power supply in 
industrial districts is, further, conducive to the use of special 
dynamos for electro-plating and other classes of work in which 
low-voltage heavy currents are required. The driving of the 
dynamo by an alternating-current motor, which can be direct 
coupled, too, is a comparatively simple matter. The adjoining 


UNION ELECTRIC ce Wwe 981 


«4 UxioN " ELECTROLYTIC ов Low-vourTAGE D.C. GENERATOR. 


illustrations depict the latest form of Union direct-current 
low-voltage machines, and a few particulars of the design of 
these dynamos will doubtless be of interest. The requirements 
of the Engineering *tandards Committee in regard to machines 
of this class has been complied with by the designers. In all 
low-voltage dynamos from which a heavy current is taken 
more than ordinary care is necessary in the design of the com- 
mutator and brush gear. We understand that these have 
received special attention in this particular machine. With a 
view to reducing the troubles which ‘arise from too high a 
peripheral speed in commutators of too large a diameter, a 


large communtator surface has been provided within a circle. 


of comparatively small diameter and of considerable length. 
This ensures a wide commutating surface. and a low tem- 
perature even if full load is carried for long periods. In the 
brushes both soft metal and bronze are used, and each of these 
contains a sufficient quantity of lubricant to keep the com- 
mutator in good condition and to ensure sparkless running. 
The armature is bar or former wound, according to the output 
required. И the currents to be collected are exceptionally 
heavy, commutating poles are introduced and sparkless 
running with a fixed brush position is obtained. In the higher 
duty machines two commutators connected in parallel are 


Low-voLTAGE GENERATOR DIRECT CouPLED to D.C. MOTOR. 


fitted. It is recommended that this pattern with two ammeters 
should be used, one in circuit with each commutator, so as to 
enable the load to be equally divided. Where machines are 
not required for separate excitation the exciting current is 
obtained from one commutator. It is, however, recommended 
that the machines should be separately excited. It is some- 
times necessary to split up the armature windings so that two 
windings are connected in parallel to the one commutator. 
All these machines are the product of a highly specialised 
factory, which 13 equipped with the latest patterns of machine 
tools. In addition to this, the best material and workmanship 
are introduced. 


THE FIRE AT GILCOMSTON MILLS. 


Ап example of the efficiency of the Grinnell sprinkler and 
fire alarm has been afforded by the fire which occurred recently 
at Gileomston Mills, Aberdeen. А fire originated in the 
exhaust house, and as there was an installation of sprinklers 
throughout the mill 10 of them were immediately put ш 
operation by the outbreak. The alarm gong was also auto- 
matically set ringing. The protection given by the sprinkler 
installation was such that very trifling damage was caused by 
the outbreak, and the owners of the mill, Messrs. John Strachan 
& Sons, have written to Messrs. Mather & Platt stating that 
their “high opin'on of the Grinnell system has been further 
strengthened by this practical demonstration of its reliability 
and efficiency.” The record of the Grinnell sprinkler at the 
present time is over 13,000 fires extinguished and with an 


average damage, including both fire and water, of only about 
£60 per fire. 
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LIMITED. 


IRONCLAD FUSES 


The Fuses are of the 

Protected Type, and 

personal contact with 

live metal is impos- 
sible. 


The case allows for 

the attachment of 

special adapters. per- 

mitting almost any 

form of cable connec- 
tion. 


WRITE FOR LIST H/T 910. 


HOLLINWOOD, LANCS, |. 


78, KING STREET, MANCHESTER. | 


PERSONAL CHAT. 


Among publicity men in the electrical business there are 
few,who get through as mich “stuff” as Mr. H. Clifford 
Palmer, of the General Electric Со. Mr. Palmer's most recent 
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А NOVEL Xmas 
CARD, 
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«| Strength, Long Life, Clear 
Light and Economical Burn- 
ing—these are features of 
“POPE” BRITISH MADE 
METAL LAMPS. Just the 


lamps to satisfy. 


€ Order a supply of “POPE” 
Lamps, and ask for our latest 
advertising literature—a great 
help to your lamp sales. 


The Lamps 
that LAST 


Pope's Electric Lamp Co., 


Ltd., 
Г ythe Road, Willesden, 


LONDON, N: W; 


Telephone - Harlesden 70. 
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success was the Osram week scheme, which he engineered 
through a maze of newspapers and technical trade journals. 
This will be long remembered as an advertising coup in the 
electric lamp trade. We reproduce Mr. Palmer's idea in 
Christmas cards as a decided novelty. The cover design is 
from the versatile brush of a brother publicist, Mr. J. Conway 


Price. The reading matter of “Christmas News” is both ` 


witty and humorous. Unfortunately the extra special edition 
contains too much matter for us to deal with here. 
* * * * 


The majority of the salesmen in the electrical industry, and 
particularly on the supplies side, are very keen on business. 
So keen, in fact, that it is quite exhilarating to come into con- 
tact with them for a half-hour’s chat. Mr. Weiss, the sales 
manager of the Supplies Department of the Brush Electrical 
Engineering Co., is one of these invigorating personalities. He 
almost overwhelmed us with his enthusiasm in his office in 
Kingsway last week. He has built up the lamp sales of his 


_ company to quite encouraging proportions, and is presumably 


proud of the fact. He holds strong views on the metal lamp 
situation, but unfortunately many of his opinions cannot yet 
be put intocold type; in the present state of the business it is, 
perhaps, as well that they cannot be published. Mr. Weiss 
was convinced of the exceptional merit of his lamp, the 
Metallum, for traction service. ‘It is the only squirted lamp 
which has a central support for the filament itself, and this 
makes it especially suitable for resisting severe shocks.” 


EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS’ WARRANTY 
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A NEW PORTABLE SAFETY LAMP. 
l Ca 

i The,Pape safety lamps are designed for use with the Fors 
accumulator. These accumulators have been on the market 
for the past four years, and have proved successful for car and 
yacht lighting. Electrodes of a circular type are used, the 
positive electrode being placed inside a porous pot, while the 
negative plate completely surrounds it. The grids of the 
positive plates are cast in one piece, and consist of vertical ribs 
and horizontal plates forming numerous small pockets. The 
centre of the grid is hollow, and one-half the vertical ribs 
extend inwardly from the outside periphery of the horizontal 
plates, the remaining vertical ribs extending outwardly from 
the inside periphery. The vertical ribs only extend for one- 
half the depth of the horizontal plates, so forming when pasted 
a continuous mass of active material locked in every direction 
by the vertical ribs. The result is a strong plate of light 
weight, proof against buckling and consequent shedding of 
paste, with a relatively high discharge. At the rates of dis- 
charge required for electric safety lamps, from 18 to 22 watt- 
hours per lb. of complete cell are obtained. 

The lamp cases consist of either solid drawn aluminium 
tube with a foot and collar cast on, or light aluminium castings. 
Trunnion pins carrying a yoke are riveted to the cases by 
means of lugs, and a set screw through the centre of the yoke 
serves to hold a lantern firmly in position on to the case con- 
taining the battery. А single set screw serves to make all 
joints airtight. Four sizes of the lamps are standardised, two 
being with circular cases for 2-volt batteries, and two with 
square cases for 4-volt batteries. The lanterns of the 2-volt 
sizes have circular glasses, and are rated to give 1 с.р. for 
12 hours and 3 c.p. for 12 hours respectively. The 4-volt sizes 
give 3 c.p. for 12 hours and 6 c.p. for 12 hours respectively, 
and are fitted with bull'seve lenses and reflectors for pro- 
jecting a powerful beam of light. The,lamps are neat in 
appearance, with no projections liable to damage. Several 
types of lamp may be had with gunmetal cases for use at sea. 
Both the lamps and accumulators are entirely British made, 
and are manufactured and sold by Richard Pape (Ltd.), 
Belvedere, Kent. 


INVERTED ARC LIGHTING. 


The arc lamp was the first illuminant with which satisfactory 
results in indirect or reflected lighting were obtained. The 
direct-current аге lamp with inverted positive carbon and 
suitable reflector is a highly efficient light source for indirect 
illumination. By comparison with metal lamp clusters it 
would appear to be lacking in the matter of convenience, 
because of the need for constant trimming. Then, again, if the 
lamp does go out and it is burning in series with other lamps, 
trouble may arise through the ensuing darkness. The whole 
question is. however, one of considerable interest and impor- 
tance to electrical contractors, and Mr. J ustus Eck's address 
to the Electrical Contractors’ Association will, we hope, help 
to revive interest in this form of illumination. The open-type 
arc has an advantage over the metal lamp for the hghting of 
large showrooms in which colour goods are displayed. The 
arc lamp is practically unequalled for colour matching, as has 
been shown over and over again. In the great shopping 
emporiums which are arising in populous centres in these days 
the showrooms are lofty and of a design which is admirably 
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HOMBRECHTIKON, ZURICH, 


TRUB, TAUBER CO., SWITZERLAND, 


IPakers of First-Class Electrical Measuring Instruments, 


VOLTMETERERS, 
AMMETERS, 


WAT TMH TERS, 


Fortable and for Switchboards. 


ELECTRICITY METERS 107 1 urren 


and pressure. 


suitable to illumination by reflection. There would appear 
to be a special opening for the аге lamp in this direction. The 
actual lighting can be carried out by (a) direct reflection from 
the ceiling, the arc being screened by an opaque reflector, and 
the positive carbon inverted so that the crater is turned 
upwards; (b) by indirect lighting. in which the arc lamp is 
used with its carbons in the ordinary position, but the rays are 
thrown upwards by an opaque reflector, as in (a) ; and (c) by 
semi-indirect lighting, in which the arc lamp is placed as in (b), 
but a translucent reflector is made use of, and some of the light 
is directed to the ceiling for reflection to the floor, and 
the balance is passed directly downwards through the glass of 
the reflector. Each scheme has its uses, and its employment 
is dictated by local conditions. We have yet to see figures 
which support the case for arc lamps as against the metal 
lamp cluster on the score of energy consumption. The arc 
lamp will probably score on a watts-per-candle basis, but that 
is not altogether the true method of comparison. The arc is 
a high candle-power unit, and really gives more light than is 
wanted, especially in a small room. The metal lamp cluster 
can be added to in 50 c.p. units as required, until the desired 
illumination is secured. Anyway. we hope to see the matter 
well ventilated, though it seems to us that there is room for 
both systems. 
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HIGH LIFT CENTRIFUGAL PUMPS. 


r 


The modern high-speed rotary pump for direct connection 
to electric motors is the product of considerable experience, 
and is offered to users as a highly efficient machine. We have 
received particulars from the Electrical Engineering & 
Agency Co., New Oxford-street, London, W.C., of a type of 
turbine pump which is fitted with a patent hydraulic balancing 
device. This is designed to control axle end thrust. This 
automatically adjusts itself while the pump is running for any 
variation of head and output. It is also stated that it makes 
allowances for wear. The devise dispenses with a thrust 
bearing, and thereby removes a frequent source of trouble in 
pumps. It is stated that no special stuffing boxes are required 
at the delivery end. The pump itself is of simple design, and 
it may be employed for a variety of pumping purposes. Among 
these we may specially mention boiler feeding. condensing 
plants, fire pumps, colliery and mining pumps. Regarding 
the latter, the type of pump above referred to is suitable for 
depths of about 500 ft. For greater depths another pattern 
of pump is recommended. This particular type has been in 
successful operation for a number of years, and single units of 
1.500 н.р. working against 3,000 ft. head have been installed. 
The pamphlet issued by the company gives further details, and 
we notice among the illustrations one of a steam turbine pump 
for boiler feed plant. The pamphlet concludes by the state- 
ment that upwards of 50.000 H.P. of these pumps, each fitted 
with the hydraulic balancing device, are in use. 
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Makers : 


GEORGE STREET, BIRMINGHAM. 


GLENIFER ELECTRIC LIGHTING SETS. 


А compact form of petrol-paraffin generating set for country 
houses and small isolated installations is made up by John Scott 
Engines (Ltd.), Paisley, М.В. From particulars supplied by 
the makers we gather that they are in a position to furnish 
plants with switchboard and battery complete for installations 
for 40 lights upwards. The makers have had considerable 
experience in the manufacture of marine motors, and have 
brought this to bear on the desiyn of the engines for these 
plants. The usual Otto cycle is adopted, and the design of 


the engine is on compact lines. 


PORTABLE ARC WELDING SETS. 


In shipyards it is frequently necessary to carry out repairs 
to boiler plates and also to portions of a ship’s blading which 
may have become damaged on a voyage. For this purpose 
electric welding is eminently suitable, and where energy is not 
immediately available a portable generating set proves ex- 
tremely useful. The Parsons Motor Co., of Southampton, have 
sent us particulars of a set which they have supplied to the 
North-East Coast branch of the British Arc Welding Co. This 
has been designed for generating direct current for electric 
welding for repairs to castings and rudder posts, and also for 


boiler repair and machine work. The weight of the set has- 
been kept down as low as possible, and with this end in view. 


‘SIMPLEX CONDUITS Lo., 
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No Temperature Coefficient. 
Contains no Iron. 


The only Material of its kind Manufactured in Engiand. 
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HENRY WIGGIN & CO, Ltd., | 
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Ten Grades of Wire. | 


SHEET. 


BARE. COVERED. 


— — ———— = Ш 2. 


| Agent: LIONEL ROBINSON, 
3, Staple Inn, London, W.C. 


Telephone : 6323 HOLBORN. 
Telegrams: ‘‘FERRYDOM, LONDON." 


the bed is of cast steel. The water circulation is self-con- 
tained. a special radiator with fan cooling being made up as an 
integral portion of the engine. The engine has a float feed fuel 
supply, and a small rotary pump is driven from the dynamo 
shaft to raise the oil into the receiver, which is fitted under the 
frame behind the engine. Hooks are provided for slinging and 
hfting purposes. We are informed that a repair to a bailer 
was effected within two days with one of these equipments. 
For the same job the boiler repairers estimated that the work 
would require two or three weeks and would cost £250. 


——— Oe! 


CALENDARS AND DIARIES. 


E.C.C.—The vest pocket stamp and business card wallet issued by 
the Electric Construction Co. also contains a useful diary. The 
advertising matter is singularly unobtrusive. 

ALFRED GRAHAM & Co.—The blotting pad and diary issued by 
this firm is gotten up, to use an Americanism, in the same attractive 
form as before. It is accompanied by an interesting publication 
which gives a list of ships fitted with the company’s loud-speaking 
naval telephones. We are reminded that Graham telephones are 
exclusively adopted by the British Admiralty, and nearly 400 ships 
of the Royal Navy have been fitted or installations are in hand. 
Numerous foreign Governments are also among the company’s 
customers. The book is filled with a large number of excellent 
illustrations of the different battleships. 

SIMPLEX.— We must compliment Messrs. Simplex Conduits on the 
vest pocket companion which they have made their Christmas-box 
de luxe this year. It comprises a neat leather wallet, with fountain 
pen. pencil, 9 in. steel rule and two-blade knife complete. 
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LAMPS 


STRONG AND LASTING. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP 00., LTD. 


Works : 
AGNES ROAD, 

UXBRIDGE ROAD, 
ACTON. 

Tel. : CHISWICK 1114. 


Sales Office : 
3, STAPLE INN, 
LONDON, W.C. 


Tel. : HOLBORN 6323. 


A MECCA OF ILLUMINATING ENGINEERING. 


The British Thomson-Houston Company wish us to announce 
that they have organised an Illuminating Engineering Depart- 
ment to give expert assistance to architects, engineers and 
contractors in the planning of illumination schemes along the 
most approved and efficient lines. This department is capable 
of undertaking all kinds of illuminating engineering work 
from the home to the office. and from the shop to the largest 
interiors. depots, railway stations, assembly halls. auditoriums, 
&c. The Iluminating Engineering Department of this Company 
has offices and engineers at Rugby. London, Manchester and 
Sheffield. 


ELECTRIC POWER ON H.M.S. “ ШОМ.” 


——M—Ó 


The electrical equipment of the battleship-cruiser “ Lion " is 
interesting on account of the extensive character of the 
installation. The internal lighting is by incandescent lamps. 
of which close оп 3.000 are installed, every compartment. 
including the coal bunkers. magazines and storerooms, having 
lamp fittings. The searchlight installation, consisting of 16 
projectors, is grouped in positions to give the maximum of 
support to the 4 т. armament when engaged in repelling 
torpedo attack. and so arranged that in preparing for a daylight 
action the projectors can be screcned bv armour for protection. 

Each of the four fire control stations 1s In direct communi- 
cation with the whole of the main armament, thus providing 
for anv disablement of either of the stations. For tiring the 
13-5-in. guns each barbette has an independeni source of 
electricity. thus reducing the risk of interruption of the firing 
curren’ to a minimum. | | | | 

The 21-in. Whitehead torpedoes. of which a pair can be dis- 
charged simultaneoi sly. are conirolled from behind агто г, 
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FOR 
SALE 


The 10-Panel D.C. Switchboard which controlled the generators 
for and the supply to the British Section of the recent 


TURIN EXHIBITION, 


and which was awarded the 


GRAND PRIX, 


is now For Sale, either as it stands or in parts to suit customer's 
requirements. 
Full particulars and specification on request. 


A. REYROLLE & 00., Lro. 


HEBBURN-ON-TYNE, ENGLAND. 


and the actuating mechanism of the submerged tubes is 
worked by electri: motors. The ventilating fans and fittings 
are electrically driven, and every portion of thc ship will have 
a current of pure air. The magazines, both for the main and 
auxiliary armament, are kept at a safe temperature by a 
constant passage of artificially cooled air passing around them. 

The work of coaling ship will be undertaken by motor-driven 
hoists and winches, and arc lamps are used when coaling at 
night. The hauling inio position and handling of the net 
defence, which gives protection to the hull over practically 
four-fifths of its length from water-line to keel, will also be 
done by electric motor power. The wireless outfit 1s very 
complete, and well protected from shell fire, the operating room 
being placed behind armour. The instruments will enable 
messages to besent over a 1,000-mile radius. The equipment 
of the ship is under full telephonic control. Motor-driven 
pumping plant provides for an adequate supply of fresh and 
salt water. There is also а well-equipped bakery. 


METAL LAMP TESTS. 


The following results of tests carried out on four Royal 
Ediswai metal lamps sent-to a municipal supply station will 
be of interest, and serve to show that the claims of the makers 
are fully borne out by the actual ех erience of users. The 
tests were made o1 four 100-volt 50 c.p. lamps, and the results 
were as follows :— 

lst lamp. 
2nd lamp. 


Life 8,020 hours, still burnin. 
B irat oat at 6,319 hours. 
3rd lamp. Burnt out at 6,783 hours. 
4th lamp. Burat out at 6,319 hoars. 


The average life for the three burnt-out lamps was, therefore, 
6,474 hours. 
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THE ROUND TABLE. 


avi 
TTE 

Why should it be customary to review the past at the end 

of each year—the old year—and look forward with fresh 


resolutions into the New Year? The position is akin to that 


of the man who, having climbed a mountain, turns round to. 


look back on the way he has come. In the electrical industry 
the metaphor is misapplied, because the climber is always 
climbing; he never gets to the top either of a mountain or 
anything else. The electrical man may, be,selected above all 
others to illustrate a remark of R. L. Stevenson in * Virginibus 
Puerisque,” that “ it is better to travel hopefully than to arrive ; 
the true success is to labour." While we may not agree with 
the latter statement, we must completely endorse the former 
so far as it applies to electrical engineers. Some pessimist will 
further remark that there is very little hope about it. 


ж * * * 


‚ Owing to the insistence of the G.P.O. in its policy of absorp- 
tion of the N.T.C., the telephone service this week has fallen to 
the level of Consols. We are, however, led to believe that the 
G.P.O. has a friendly eye for the home manufacturer in matters 
telephonic, and we may hope that it will confer its distine 
guished patronage upon the indigenous telephone producer. 
That he exists in plenty our Supplement columns this week 
show, and they are intended to testify to his enterprise and zeal 
in carrying out both standard and special requirements. 

* * * * 

In the lighting of the rooms in the new Whitehall Club, 
Westminster, a great opportunity has been missed. The 
rooms are admirably adapted for indirect illumination; the 
ceilings present a large effective reflecting surface; they are 
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Gratis to 
Subscribors. 


sufficiently low to warrant the use of screened lamps, and 
the object of the club to afford restful surroundings for its 
members would be better served with reflected lighting than 
the present scheme of pendant cluster fittings. The architect 
has. kept the metal lamp prominently in his mind's eye, but 
he has failed to keep it out of the eyes of the members of 


the club. 


PERSONAL CHAT. 


In the lamp world at the present time the central figure of 
the non-ring or non-conference firms is undoubtedly Mr. L. 
Packenham, of the Z Lamp Co. The factory of this company 
is at Southfields, and we look forward to a tour of its shops 
under Mr. Packenham's guidance. In particular the chemical 
laboratory, which is usually the magic cupboard of the lamp 
maker, should show us something novel; but, of course, we shall 
be sworn to secrecy before we are allowed to enter. Mr. 
Packenham seemed quite hopeful about the impending action 
between his company and the Osram Lamp Works. In fact, 
he confessed that he had been anxious for the fight for quite a 
long time. е - à ý 

A man who is very much advertised, whether he likes it or 
not, is “ Tricity” Grogan. Not the least interesting part 
about his personality is what he calls his “ brain box.” It is 
an ordinary attaché case, but Grogan reckons that it contains 
enough powder and shot to lay low a whole army of “ gas- 
ites.” But don't let the most ardent gas advocate imagine 
for a moment that if he steals Grogan's brain box he puts 
Grogan out of action. We would pit F. S. G. unadorned (we 
had almost said as a naked babe) against а phalanx of stove- 


piped gas myrmidons. 


Resolve 


to push one lamp-THE BEST! 


- OSRAM 


Adut, of The General Eleciric Co., Li 


d., 67, Queen Victoria St., London, Ер. 
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THE AUTOMATIC TELEPHONE AND ITS PROSPECTS. 

Considered from a telephone standpoint the beginning of 
1912 marks the commencement of а new era. Two important 
changes have to berecorded. First, the passing of the National 
Telephone Co. and the taking over by his Majesty's Postmaster- 
General of the entire telephone service ; and, second (of almost 
equal import in the opinion of those directly interested), the 
acquisition by the newly constituted Automatic Telephone 
Mfg. Co. (Ltd.) of the Liverpool works and the business hitherto 
carried on there by the British Insulated & Helsby Cables (Ltd.). 
For many years past the latter well-known firm has been 
prominently identified with the British telephone manufac- 
turing industrv, and in addition to the production on a large 
scale of telephone instruments and apparatus generally, in 
which it has achieved a great reputation, it has'"successfully 
carried out many of the more important contracts for complete 
telephone exchange equipments placed by the G.P.O. and 
N.T. Co., as well as certain foreign administrations. 

It has made a speciality of the manufacture and installation 
of Post Office Trunk exchanges, so much so that it is probably 
impossible to communicate over a trunk line in this country 
without passing through equipment of the British Insulated 
Co.’s manufacture. 

The company has also during the past few years developed 
business in the design and manufacture of high-class telegraph 
apparatus, and appliances for railway signalling, and this 
branch of the business will, under the new company, be still 
further developed in the immediate future. Although exten- 
sive (about 800 hands are employed) and well equipped with 
the most up-to-date plant and tools for the production in large 
quantities of this class of work, the present works in'the 
vicinity of Edge-lane, Liverpool, will not be large enough to 
cope with the anticipated demand for automatic exchange 
equipment. There is every reason to believe that this demand 
will follow upon the change in ownership and control of the 
telephones in this country, and in addition it 18 expected that 
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there will be а big demand from abroad. Extensions of the 
works are already in progress, and, as the new Automatic 
Telephone Co. will have the advantage of taking over the 
British Insulated staff at Liverpool, with other assistance from 
that company, the new business will be pushed vigorously from 
the outset, and this country should in a short time have no 
excuse for being unprovided with automatic telephones. 
Automatic or, as some prefer to term it, “ machine ” tele- 
phony, is by no means novel, and several attempts have been 
made to introduce it into this country on а commercial basis. 
In the opinion of those best competent to judge, however, the 
time was not ripe, and telephone users in this country thus 
stand to profit by the experience of the pioneers in this field. 
There is only one system, that hitherto exploited’ by the 
Automatic Electric Co. of Chicago, which has survived the 
ordeal of public trial over an extended period, and there are now 
upwards of 90 important exchanges, equipped by this company, 
which have been working satisfactorily for some considerable 
time past, and without any human agency in so far as actual 
operating or switching are concerned. It 1s this system which will 
be exploited by the new Automatic Telephone Mfg. Co. (Ltd.). 
It is outside the scope of the present short article to describe 
the system in detail; suffice it to say that each telephone sub- 
scriber becomes his own operator, and, given an intelligent use 
of his instrument, will be enabled to save much time, and avoid 
all those little delays and annoyances which mar the existing 
manual systems. Telephone experts of wide experience often 
urge the desirability of leaving the subscriber as little to do as 
possible. This is an excellent policy, and the new automatic 
system should materially assist in furthering it in that the 


. operation of calling is simplicity itself. 


The sponsors of the new system claim that, broadly speaking, 
the operating and maintenance costs of an automatic exchange 
of any magnitude are considerably lower than those of any 
manual system hitherto evolved. Except in the case of ex- 
changes having a capacity of 10,000 lines and upwards, the 
prime cost of the equipment is higher than that of a manual 
exchange. Above this figure, however, the outlay will more 
nearly balance, if it does not actually fall below, the average 
cost per line of a manual system. 

The compensating advantages of automatic as compared 
with manual telephony are numerous. To cite a few of the 
more noteworthy, there is the elimination of the human ele- 
ment in operating, and the substitution of this duty to a rapid 
and reliable electro-mechanical function of a few seconds 
duration. Then there is the saving in exchange maintenance, 
one trained mechanic for every 1,000 subscribers being suff- 
-cient to maintain the whole of the switchboard equipment in 
order. Other important advantages are the saving in floor 
space and exchange accommodation generally ; the elas- 
ticity of the system in regard to extensions, which can be added 
as occasion arises, without the slightest disorganisation of or 
interference with existing traffic; constant day or night ser- 
vice; absolute secrecy, and freedom from interruption by a 
third party. | 

The present change in ownership of the telephones affords an 
excellent opportunity for the introduction of the automatic 
system on a commercial scale, and, realising this, the Post- 
master-General has already placed contracts with the Auto- 
matic Telephone Co. for three preliminary exchange equip- 
ments, whilst othersof greater magnitude are at present receiving 
consideration. Under these circumstances it will be interest- 
ing to see what one of the premier British electrical manufac- 
turing concerns can do in the way of producing and exploiting 
an ingenious and promising system which has hitherto been the 
exclusive monopoly of an Ámerican firm and the American 
continent, 
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| BOILERS. 


| The fan runner is so shaped that 

| it gives more air per revolution, 

| and hence can be run at a lower 

| speed than any other like fan 
on the market. 


WESTERN ELECTRIC TELEPHONE DEVELOPMENTS. 


A firm which has grown up with the telephone developments 
of two Continents, and become part and parcel of the telephone 
industry, is the Western Electric Co., who have extensive 
works at Woolwich. The following particulars have been 
supplied by the company, and will, we think, be read with 
interest in view of the change in telephone affairs in this 
country. 

Since the introduction of the Western Electric Co.’s central 
battery telephone system the development of the telephone 
for public service has been remarkable. This system made 
possible the accurate and rapid handling of the calls to meet 
modern commercial requirements. The almost universal 
adoption of the C.B. system for public service may best be 
made clear by the fact that W.E. switchboards in the British 
Isles alone approximate a total number of 230,000 subscribers’ 
line circuits. These have been installed during the past 10 
years. It should be noted that these figures do not give the 
total capacity of the exchanges. In many cases the exchanges 
have only been partially equipped. 

In addition to the Continent of Europe, North and South 
America and Asia, the Western Electric C.B. system has 


extended to the Far East, exchanges being in operation in Ҝ 


China and Japan; in fact, there are few civilised countries 


in the world where the system is not in use. | 
What is known ав the С.В. private branch exchange is now 


a familiar feature in connection with the modern telephone . 
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system. These} subsidiary exchanges are being extensively 
adopted in large offices, hotels and other business premises, 
and enable every department or room to be in direct” com- 


munication with any subscriber on the public telephone 
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system. In the past year this company has supplied or put 


in hand over 3,000 boards. un | 
During recent years the magneto ringing system has received 


a deal of study and has been greatly improved in essential 
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details. In its operation it now closely resembles the C.B. 
system. Where first cost is a consideration and an expert 
maintenance staff is not available, the magneto equipments 
meet all requirements. Automatic replacing eyeball signals, 
supervisory signals and special circuits enabling connections 
to be made in conjunction with a neighbouring C.B. system 
are some of the refinements introduced. For work in countries 
newly opened up (especially in the tropics), also for dockyards, 
ralways, large estates and similar locations, the modern 
magneto ringing system gives excellent service, and many 
large equipments have been, and are being, installed by this 
company. The inter-communicating telephone systems (with- 
out operator) are also being largely adopted for private use 
in business premises, asylums, hospitals, clubs and residences. 

The Western Electric Co.'s telephone manufacturing plant 
at North Woolwich is said to be the largest in the United 
Kingdom, and finds employment at the present time for con- 
siderably over 3.000 hands. In order to cope with the in- 
creasing output of telephone apparatus, an additional storey 
has recently been added to part of the factory, the added floor 
space being 16,500 sq. ft., making a total floor space of over 
250,000 sq. ft. 

The whole of the shops are operated by electric power 
obtained from the company's own generating station, which 
has a capacity of over 800 kw. The wharf, which occupies the 
whole river frontage, provides facilities for the cheap and 
expeditious despatch of goods. The buildings are fireproof 
and are steam heated, and the comfort of the workpeople has 
been thoroughly considered, mess rooms and other conveniences 
being provided. Uc | 


TELEPHONE CABLE DEVELOPMENTS. 


G t 
Perhaps more than anything cables have been responsible 
for the practicable application of telephony, and the folowing 
notes and illustrations of cables now used for trunk lines and 
distribution purposes will be of interest. 
During their 60 years’ experience Messrs. Henley's have seen 
many developments in telegraph and telephone cables, but it 
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Fic. 1.—606 Pain TELEPHONE CABLE. 


is within comparatively recent years that rapid progress has 
been made. The advent of the dry core cable about 1892 
constituted a great advance, while the investigations and 
experiments in transmission and in loading of telephone circuits 
have ‘done much to extend the limits of satisfactory speech 
transmission. 

About the time of the introduction of dry core cables the 
increasing popularity of the telephone occasioned a congestion 
іп the overhead wires in large towns ; and, further, as most of 
the circuits were fearthed, troubles were regularly encoun- 
tered. The problem had then to be faced of converting the 
lines into metallic circuits, and this was only solved by the dry 


core cable. De Ву. | 
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When dry core cable was first adopted а 100 pair eable was 
considered as being about the maximum size. In Fig. l¥we 
illustrate а 606 pair of 10-lb. cable supplied by W. T. Henley's 
Telegraph Works Co. to the Post Office. А still further 
advance is made when dealing with 63 lb. conductor, now being 
used. In this case à cable containing 1,000 pairs of wires 
would have an overall diameter of approximately 21 in., and 
yet maintain а high percentage of efficiency. 


Fic. 2.— Атв Space PAPER- 
INSULATED TELEPHONE CABLE. 


Ес. 3.—ANGLO-BELGIAN TELEPHONE 
CABLE. 


When one compares the modern cable, with its almost 
unlimited number of circuits and small overall diameter, with 
the cables originally used, one realises the great saving that 
has been effected, not only in the cost of the cable, but in pipes, 
which have often to be laid in congested districts where the 
space 13 naturally limited and the cost of excavation excessive. 
The saving is very marked in the case of large exchanges, 
where facilities are required for perhaps 10,000 subscribers. 

In the manufacture of dry core cable considerable skill and 
experience are essential to produce a satisfactory and reliable 
cable. The capacity must be kept down and the induction 
effects neutralised as much as possible by means of a suitable 
lay on the conductors. A general type of cable is that shown 
in Fig. 2, in which each conductor is insulated with specially 
prepared paper, then twisted up in pairs, the required number 
cabled up in reverse layers with wrapping of paper over all, 
and sheathed with a solid drawn tube of pure lead. 

Another type largely used is that known as the quad. pair 
type. In this case the insulated conductors are first twisted 
up in pairs: four such pairs are then stranded together to 
form what is known as a “ quad pair," and the required 
number of “ quad pairs" laid up and lead-sheathed in the 
usual way. | 

Fig. 1, previously referred to, illustrates the multiple twin 
type of cable. In this type the cores are twisted up in pairs, 
two pairs are then twisted together, making a four-wire 
element, and two four-wire elements twisted up together, as 
in the case of the pairs ; this process may be continued further, 
but it is limited in accordance with the size of the cable, 1t 
being usually more convenient and economical to lay up a 
number of small elements. 

The two latter types are designed to meet conditions where 
it is difficult to estimate future requirements with any degree 
of exactness. In the event of larger conductors being found 
necessary for any particular circuit the pairs can be bunched 
together and used as one circuit. In this case the capacity 
is increased, but the resistance is reduced to a greater extent, 
and except on long circuits, where the increase of capacity 1S 
more marked, an advantage is gained. Also, in the case of 
additional circuits being required, these can be obtained by 
superimposing. | 

Fig. 3 illustrates the Anglo-Belgian submarine tele phone 
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cable supplied by Messrs. Henley’s to the British Post Office. 
The total length of this cable, which was laid between St. 
Margaret's Bay, England, and La Panne, Belgium, is about 
90 miles. Each conductor consists of a strand of 7 copper 
wires, weighing 160 lb. per nautical mile, insulated by means 
of a covering of three alternate layers of gutta-percha and 
Chatterton's compound. The four cores were wound helically 
round a centre of tanned hemp rope, the interstices between the 
Insulated wires being filled with tanned hemp, giving a cvlin- 
drical form to the cable. "The cable was then taped and wound 
with brass ribbon 0-004 in. thick (as a protection against the 
ravages of the teredo worms). А further covering of tape 
was then applied, and a serving of best quality tanned Russian 
hemp. Finally the cable was armoured with 16 galvanised 
steel wires 7-1 mm. in diameter, and served overall with two 
layers of yarn thoroughly impregnated with preservative com- 
pound. The cable was successfully laid by the Post Office, 
the tests after laying being highly satisfactory. 


SIEMENS TELEPHONES. 


Messrs. Siemens Bros. & Co. inform us that they are making 
considerable extensions to their Woolwich works, where a six- 
story building will be assigned to the manufacture of tele- 
phone instruments and exchange equipment. The plant which 
18 being laid down will be suitable both for manual and auto- 
matic apparatus. This telephone factory, which already 
comprises 1,160,000 cubic ft. of space, 18 designed on modern 
lines, and erected in such a manner that extensions can readily 
be added, without interfering with the general lay-out of the 
machinery. The cord and cable manufacture will be con- 

Messrs. 


ducted in Messrs. Siemens existing cable works. 
shops for thé manufacture 


Siemens have recently erected large НЕ ud 
of indiarubber covered wires and cables of all сор h E 
the paper-insulated wires and cables will be manufacture 


their present up-to-date sljops. 


HREE PROFITS FOR THE CONTRACTOR— 
|. From the Sale of the Interphones. 


2. From the Wiring Job. 
3. From the subsequent Battery Renewals. 


CONTRACTORS! WRITE FOR BULLETIN 40031 
AND PARTICULARS ОЕ LIBERAL TERMS. 


A Latent Need Exists in every Resiaence, Store, 
Hotel and Public Building for a System which will eliminate the waste of 


time and effort in the performance of daily routine. 
Interior Telephones 


Interphones represent the most complete Line of 
They enable you to offer your customer the Best Telephone for 


his particular purpose. 
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Western Electric 


OW— LEEDS— 
Standard Buildings, City Square. 


PEEL-CONNER TELEPHONE FACILITIES. 


From a manufacturing point of view the Peel-Conner Tele- 
phone Works hail the recent telephone changes with consider- 
able satisfaction, because the Post Office decided some few 
years ago to do all in its power to encourage the manufacture of 
telephone plant as a British industry. This policy led to the 
formation of the Peel-Conner Co. inkOctober, 1909. The Post 
Office placed a contract with the Peel-Conner Co. for the equip- 
ment of the Glasgow Central exchange for 10,000 subscribers 
and 1,896 junction lines, so that this is one of the largest as well 
as the most up-to-date exchanges in Great Britain. The whole 
of the apparatus was manufactured at Peel-Conner Works, 
Salford, and successfully installed to the satisfaction of the 
department in August, 1910, in spite of the many difficulties in 
starting a new industry in this country, a circumstance which 
necessitated the training of a large staff in entirely new work. 
The construction, design and manner in which the work was 
carried out 1s pronounced by the engineering staff of the Post 
Office as being up to the highest standard of workin the world. 
The Post Office has subsequently entrusted the company with 
the contracts for the equipment of the following exchanges : 
“ Willesden,” London, completed September, 1910; New 
'* Avenue," London, completed November, 1911; "Ilford," 
London, `* Rotherham," `` Nelson," * Bury," “ Blackpool," 
“ Barry," ©“ Worcester," ** Doncaster," in course of completion. 


The General Electric Co., Queen Victoria-street, London, E.C. 
are the sole selling agents of the Peel-Con ner Telephone Works. 


The ALUMINIUM CASTINGS Со, 


GREENOCK. Ltd., 
INDS 
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LEWIS'S 


B.L TELEPHONE CABLE. 


The development of the paper-insulated cable in its initial 
stages was in the hands of the British Insulated & Helsby 
Cables. They have followed up a long series of experiments 
by the establishment of a standard in cable construction which 
has been of the utmost assistance in contributing to general 
electrical progress in this country. The company has a special 
plant installed at its Prescot factory for the manufacture of 
paper-insulated and lead-covered cables for telephone and 
telegraph work. We understand that it possesses facilities for 
turning out every class of telephone cable, and 
also 13 та position to meet special requirements. 
We have been supplied bv the company with 
the following notes of their paper-insulated 
telephone cables. 


1.—500 PAIR 10-LB. Сохростов TELEPHONE CABLE. 


They guarantee а minimum insulation resistance of 5,000 
megolims per mile between any one conductor and all the other 
conductors and lead sheath connected to earth. Owing to 
the fact that a decrease in the insulation resistance occasions 
an increase in the electrostatic capacity of the cable. it is 
necessary to maintain the insulation of telephone cable at a 
higher figure than is needed to avoid leakage. A temperature 
increase will also affect the electrostatic capacity. The con- 
ductors in all В.І. telephone cables are twisted in pairs so as to 
neutralise inductive effects in neighbouring, circuits. Each 
pair is wrapped with a different coloured paper, and two pairs 
in each layer are coloured specially to act as “ marking " pairs. 
Conductors up to 40 lb. per mile are insulated with a single 
layer of paper applied spirally. Above this size а single paper 
is applied longitudinally and secured by a webbing of thread. 
We understand that the practice of insulating telephone wires 
with more than one layer of paper is now obsolete, principally 
because there is practically no mechanical superiority of double 
over single insulation. Then, again, the additional is 
increases the cost of the cable and also reduces its capacity. , 

The British Insulated &, Helsby Cables are prepared; to 
sheath telephone cables either with pure lead or an alloy. of 
97 per cent. lead and 3 per cent. tin. The alloy is preferred 


TO LIBRARIANS AND GENERAL READERS. 
The Quarterly List of Additions is sent post free 


regularly to any address. It is a Classified and Annotated Guide to the Scientific Publications of the previous three months... 
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by some engineers because a harder sheath is considered 
necessary owing to the air space around the wires. 

It is interesting to note that British Insulated & Helsby 
Cables supply artificial standard cables which may be used for 
speaking tests, and these are made up in 10 sections of 5 miles 
and one section of each of the following valuations: 1 mile, 
2 miles, 3 miles, 4 miles of combined conductor resistance 
and electrostatic capacity, having a total value equal to 60 
miles of standard cable. For the improvement of speaking 
in long-distance telephone wires, loading or Pupin coils are 
introduced, and the company will be pleased to receive en- 
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quiries for continuously loaded cables which are ; particularly 
adapted for use on short lengths—for example. through railway 
tunnels, over bridges, across rivers, from an exchange to over- 
head trunk lines on the outskirts of a town, and infall cases 
where a highly skilled staff is not available for laying and 
maintenance. si 

We illustrate in Fig. 1a telephone cable containing 800 pairs 
of 10 lb. conductor. This size of cable can. be drawn into а 
Jin. pipe. The company is prepared to make this class of 
cable up to 1,000 pairs 64 lb. conductors, the overall diameter 
being 2$ іп. The electrostatic capacity per mile, measured 
between the wires, of a wire—that is, mutual capacity—is а 
maximum of 0-065 mfd. and a mean of 0-06 mfd. Fig. 3 is 
interesting, as it shows a composite telegraph and telephone 
cable, paper insulated, air space, lead-covered type. It, has 
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an overall diameter of 33 in., and contains 30/150 twin 4- 56/100 
quad pair-- 12/100 twin 4- 22/200 single screened + 42/70 single 
screened. This is a pattern of cable which has been made for 
the British 


Postal Telegraph Department. : 


_ Space will not permit us to give in detail a full list of the 
number of telephone cable contracts recently executed by the 
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company, but we may mention the following as relating to 
cables containing 200 pairs: British Postal Telegraphs, 
National Telephone Co., Belgian State Telegraphs, Ceylon 
Government Telephones, Dutch Government Telephones, 
Copenhagen Telephone Co., New Zealand Government, Tele- 
phone Co. of Egypt (Ltd.), United River Plate Telephone Co. 
(Ltd.), &c. 

The company has extensive manufacturing facilities at 
| 2 but here again space will not permit us to enter into 

etails. in Fi | 


the modern equipment installed in this shop, the company can 
quickly execute orders for telephone cables of any magnitude. 


- о 
THE BRITISH Г.М. ERICSSON MFG. CO. (LTD.) 


The following is a brief description of this company’s factory 
and their work during the year 1911. 

The year had been a busy one for most telephone manu- 
facturers, and this company have been well to the front with 
the number of orders they have received. During the year a 


quantities. 

The Colonies of Australia and South Africa have, during the 
year, been particularly busy as regards telephone extensions. 
The British L.M. Ericsson Co. have made some large shipments 
to the Colonies, and so the name of Ericsson, which has 
always been well known to users of the telephone, has pene- 
The factory at Beeston 


employs a large number of men and women, and within the 


date factory have remarked upon the excellent lay-out of the 
whole of the shops and the way in which the work passes along 
and most complicated 
The facilities for 
machinery of an up-to- 

In the machine shops and saw 
mill some of the finest machinery of its kind is to be seen in 


which are always kept scrupulously clean, make this factory 
one of the most efficient in the world for turning out all classes 


А point which strikes one on going round is the accommoda- 
tion which is provided for the employés. Mess rooms, cloak 
rooms, lavatories of a most modern type, and playing field all 


being provided. 


E.P.S. BLOTTER. 

This hardy annual is a little late in arriving this year, but is 
none the less welcome for that. Judged from its external 
appearance the blotter is an édition de luxe compared with 
previous years. The cover of the diary, which we need hardly 
remind our readers is in the same spot on the left of the 
blotter, is elaborately “ gotten ир” in red, black and gold. 
The effect is striking and at the same time artistic. Gold іза 
difficult thing to handle, in more senses than'one, but it is apt 
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to be particularly troublesome in the printing world. We may 
be pardoned if we express the wish that the fortunes of the 
company during 1912 may be gilt edged. The matter of the 
diary has undergone little or no change. except for the inclu- 
sion of a number of new half-tone illustrations. The diary 
section is particularly useful, because it is interleaved with 
blotting. The interchangeable monthly slips are still at the 
head of the blotter, and the fortunate possessor is insured 
against railwav accidents for £500 if he takes the trouble to 
sign the coupon on the inside cover of the diary. We must 
congratulate the company on an altogether admirable produc- 
tion. It takes the place of а well-worn predecessor сп the 
editorial desk. 


-—— -— - = 


G.P.O. INTERCOMMUNICATION TELEPHONES. 


For many years past the contract for the G.P.O. inter- 
communication telephones has been held by Gent & Co., 
Faraday Works, Leicester. This firm has supplied large 
numbers of different types of instruments for intercommunica- 
tjon work under this contract, but most of the instruments 
have been the well-known Parsons-Nloper secret telephone, 
which gives the needed secrecy of conversation on an ordinary 
single-line system of wiring. The high standard of excellence 
set by the Post Office authorities for all classes of manufac- 
tures is exemplified by the excellent finish and accurate work- 
manship shown in these instruments. They enable the ordi- 
nary single-line wiring to be used where a secret conversation 
system is specified. А double-line instrument is itself an 
expensive piece of apparatus, so that secrecy of conversation 
with such instruments is obtained only at a great outlay. 

With the Parsons-Sloper system advantage is taken of the 
fact that when no common connection exists between two 
instruments on a system inductive cross-talk is practically 
absent, and to bring about such a connection on a single-line 
system the common return wire is used for signalling purposes 
only, and is cut out when speaking commences. The speaking 
circuit is composed of the home lines of the two instruments in 
use, and to prevent unauthorised interference each instrument 
is provided with a relay which is only energised when two parties 
are in mutual connection. This relay controls the speaking 
circuit so that unless the relay is energised the speaking circuit 
is not closed. As a consequence, when two instruments are in 
connection with each other, a third party is unable to overhear, 
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because there is no closed circuit for the third relay, which 
cannot attract its armature and cut in the speaking circuit. А 
circuit once mutually established between two instruments 
cannot, therefore, be broken into by any others on the system. 

Another ingenious device is the “ tatler." This consists of 
an electromagnet with a light armature, and connected in 
series with the ringing key. The " та ег” enables the caller 
to know whether the required instrument is (1) engaged. (2) at 
liberty or (3) unattended. 


Cent's Р.О. PATTERN INTERCOMMUNICATION TELEPHONE. 


The selector switches on both wall and table instruments are 
made detachable, which in itself is a convenient feature. 
If a system of 10 ten-way telephones is installed. and 1t 15 
found necessary at a later date to extend the system, It 1$ only 
necessary to purchase new switches for the new number of lines. 
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THE ROUND TABLE. 


А correspondent draws our attention to a “ small " advertise- 
ment in the “ Gas Journal,” in which Mrs. Garrard, at Garrard's 
Hotel, London, invites " her old friends in the gas and water 
profession " to book early so that they can obtain accommoda- 
tion for " the New Year in town.” Electrical engineers are also 
partial to the good old custom of letting in the New Year, and 
those who come up to town for the occasion may like the oppor- 
tunity of meeting some of the " gas and water profession ” 
under Mrs. Garrard’s good auspices. “ Competition should be 
tempered by conference," and, doubtless, Mrs. Garrard will put 
up this motto in the smoke room of her hotel to explain away 
the presence of her electrical guests, At any rate, Mr. Seabrook 
might like to look in one evening and report progress at the next 
meeting of the Publicity Committee. 


* * * * 


The turn-up at the Batti-Wallah smoker on Monday night 
was very encouraging, despite the dreadful weather conditions. 
Chairman Collis was largely responsible for the good muster by 
his bludgeon type p.c. reminder, which was irresistible. The 
strenuous efforts of the hon. entertainment secretary, Mr. А. W. 
Robinson, were amply rewarded by the all-round excellence of 
the programme. The secretarial affairs will in future devolve 


upon Mr. Pooley of PandA. fame, who takes the place of Mr. J. . 


F. Avila, the retiring active secretary. The society will benefit 
by a large influx of members and a more regular attendance at 
the “Smokers.” Оле item on the programme was а song 
entitled ** The Slave of the Lamp,” which had been written by 
à B.W., and which was much appreciated. There should be 
more of this kind of item to make the concerts an even greater 
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PERSONAL CHAT. 


Faraday House is one of the oldest of our electrical institu- 
tions, and has grown up side by side with the general develop- 
ment of the electrical industry. It has produced many of the 
technical and commercial men in the operating field &t the 
present day, and altogether has a most satisfactory record 
behind it. We had a few words with Mr. E. A. Nash, the 
enterprising secretary and business manager of the institution 
last week, and found him most enthusiastic about the progress 
of the institution апа the good work which it is doing at the 
present time. Mr. Nash spoke cheerfully of the high standing 
of Faraday House among automobile and flight engineers, who 
now turned regularly to it for data and tests of both motor 
car and aero engines. Mr. Nash reminded us that the 
Annual Smoker of the O.F.H.S.A. will be held at the Hclborn 
Restaurant on Friday next, 19th inst. 

* — t : + * 

Among the most ardent of the disciples of practical illumi- 
nating engineering in this country is Mr. Е. W. Willcox, of the 
Mazda Lamp Dept. of the B.T.H. Mr. Willcox is brimful to 
overflowing with ideas upon practical illumination. Не posi- 
tively bristles with enthusiasm. Не has a wide knowledge of 
American practices in applied illumination, and is sowing good 
seed, which we hope will soon bear rich fruit. The E.C.A. 
should take an early opportunity of asking Mr. Willcox to give 
its members a few lectures on what should be done with lamps 
and reflectors in order to secure good illumination. Contrac- 
tors want information badly on the subject, and lectures have 
a far deeper initial influence than any amount of printed matter. 
Mr. Willcox is, of course, an iconoclast, but in place of the broken 
image, he sets up an acceptable and reliable substitute. We 
wish him every success in his energetic campaign. 


All Voliages 9 io 960. 
All Candle Powers 1 io 1000. 


LAMPS. 


SUPPLEMENT to“ The Electrician," January 12, 1912. 


SIEMENS 


SEMI-SUNK TUMBLER SWITCHES 


8. 376. 


THESE SWITCHES WHEN FIXED 
ONLY PROJECT FROM THE WALL 
1 INCH. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orrics&: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GzRRAKD 860. Telegrams: “SIEMBRALOS, LONDON,” 
Supplies Dept. : 39, UPPER THAMES STREBT, B.C. 
Telephone: Lonpon Watt 8270. Telegrams: ''Siguorom, LONDON.” 


BRANCHES : 
BIRMINGHAM GLASGOW SHEFFIELD CALCUTTA SINGAPORE SYDNEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE САРЕ TOWN MADRAS RANGOON TORONTO 


ELECTRIC v. GAS COOKING— THEORY у. PRACTICE. 


———M — 


In our issue of Dec. 22, 1911, we published some comments 
on certain advertisements inspired by the gas interests—via The 
British Commercial Gas Association—which appeared in the 
“ Manchester Guardian " during the recent Smoke Abatement 
Exhibition. We considered that some reply to these state- 
ments should have been made by the Electricity Publicity 
Committee. The continued silence of that body prompts us to 
publish the following, and we have taken steps to bring it to the 
notice of interested parties in the Manchester district :— 


"IR: Referring to your article '* An Opportunity Missed ” in THE 
ELECTRICIAN of Dec. 22, 1911. I have read with interest the advertise- 
ment referred to. and headed “ Fact versus Fiction," and would suggest 
that the headlines of a reply should be “ Theory versus Practice." 
It is obivous that the writer of the advertisement is out of his depth 
on the electrical side, or he would not in the fifth paragraph talk 
of a kilowatt of electricity “ according to its quality " having its pre- 
cise equivalent of heat units when completely consumed. This 
mistake i» perhaps excusable, but when he proceeds to the gas side 
the absence of all definite information as to the heat units available 
from a cubic foot of gas in practice is very significant. He evades 
the point by saving that before electric cooking can compete with gas 
cooking on a matter of cost “ you have to waste over 80 per cent. of 
the heat obtained." It is obvious that it is intended for the public to 
read from this remark that such a waste with gas is impossible in 
practice, whereas on the ordinary commercial gas stove one does 
waste 80 per cent. and more of the theoretical heat units available. 


In the discussion of Mr. Grey's Paper at Manchester on cooking 
apparatus I gave figures showing comparison of electric and gas 
cooking (see THE ELECTRICIAN, Feb. 9, 1911), and I have since seen а 
report from America confirming closely the results which I have 
obtained in practice. I then stated that the efficiency obtained 
with'the Tricity cooking system is 80 per cent., and that with a com- 
mercial gas cooker 12 per cent. Loewenthal ('" Proc." Amer. 
Г.Е.Е.) gives these two efficiencies as 85 to 95 per cent. and 15 рег 
cent. respectively. 
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Let us take the figures given by our gas friends, viz. — 


l unit of electricity can produce 3,410 B.Th. Units of heat, ' 
1 cubic ft. of Manchester gas can produce 550 B. Th. Units of heat 
14. in Manchester buys 1 unit of electricity, 
14. ,. " » 37 cubic ft. of gas. 
Using the efficiencies I have obtained repeatedly in practice we get. 
the following results :— 


— Опе реппу Theoretical B.Th. Practical | Actual heat 

will buy. Units of heat efficiency. | Units used. 
Electricity l unit. | 3.410 2.728 
Gas ....... ‚ 91 cubic ft. | 20,350 2,442 


| 
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These figures conclusively show that at the Manchester rates by 
cooking on the up-to-date Tricity stove the actual cost of cooking by 
electricity is already cheaper than gas cooking. This is à complete 
answer, therefore, to the absurd and ridiculous relative costs stated 
in the advertisement as being 3} to 1 for pastry, 3} to 1 for boiling 
water and 4 to 1 for meat in favour of gas. Неге again the writer 
carefully avoids giving any actual quantities, but I cannot see why, 
as both pastry and meat are presumably cooked in the oven, he gives 
the relative costs in the one case as 3} to 1 and the other 4 to 1. 
Surely the ''recent careful experiments " were carried out in a 
poisonous atmosphere of gas. Notice also the use of the word 
“experiments.” Why not give practical results ? I would strongly 
advise the members of the British Commercial Gas Association to 
write to the Berry Construction Co. (Ltd.) (of Tricity fame) for per- 
mission to visit their model electric kitchen, and for once try some 
perfect cooking. I have no doubt that they will have their eyes 
opened to the true state of affairs, and possibly follow the good 
example of an official of one of the largest gas companies, who was so 
astounded at the advance of electric cooking that he left his order 
for a complete Tricity outfit. I would also suggest to these gentlemen 
to come out of the laboratory and go into the kitchen to learn some 
true facts. 

Let them ask any practical woman why she used a gas stove. It 
is because she can proceed with cooking without waiting for the fire 
to burn up. 

Ask her what objections she has to a gas stove. 
a few of them :— 

1. When cooking, the escaping heat, poisonous fumes and smell, 
give her а headache. 

2. She gets sore eyes and a pain at the back of them. 

3. She feels à choking sensation in her throat. 

4. She has to watch very carefully all the time or the food will be 
spoilt, because the quality of the gas varies, also the pressure by 600 
to 700 per cent. 

5. In spite of constant watching she cannot obtain uniform heating 
of the oven, thus burning food frequently on one side or the other. 

6. She cannot get her maid to properly clean the gas stove, hence 
the smell of cooking due to burning off the fat deposit on oven walls. 

7. She is always afraid of explosions, for if the gas is turned low 
and the pressure drops out goes the flame. 

8. She sometimes finds (especially on Sunday) she cannot get suffi- 
cinet supply of gas to heat the oven owing to low pressure. 

9. She cannot get her maid to clean round the back of the gas 
stove, because the gasfitter has not left sufficient room. The stove is 
generally banished in disgrace to the back scullery, and there 
becomes a harbourer of filth over which the air is drawn to feed the 
supply to the oven. 

10. She always has the minor difficulties of the lighting back of the 
gas jets and the trouble of lighting up, &c., &c. | 

That is why she is ready to give up her gas cooker for the electric 
cooker. 

That is why the advertisement for gas contains such unreliable 
information. 

That is why the British Commercial Gas Association took опе: 
double column advertisement in the ‘‘ Manchester Guardian”, 
because they feared that the public of Manchester would come to 
know the truth. 
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The Paper-bag Bogey.—The gas man refers to this method of cook- 
ing in a gas stove to save the usual loss with gas cooking, and thus 
gives the lie to himself in his opening remark that the loss of weight 
in the electric and gas cooked joints was as nearly as possible iden- 
tical. І invariably find when lecturing on electric cooking round the 
country the rival gas authorities endeavour to counterblast by a 
paper-bag cookery demonstration. I always prefer that they have 
first innings, for then the ladies have “ had some," and generally 
applaud when I condemn such cooking as a greasy, messy business. 
But what they do not appreciate vet is the enormous cost of paper- 
bag cooking. In the first place, in spite of the general results not 
being satisfactory, they use more coal, more gas, or more electricity 
than they would require without the bags. In the second place to 
cook, say, a four-course dinner for six people would require at least 
seven bags of No. З or No. 4 size (^ Express " bags). Аз the average 
price per bag is 4d. each, the cost will be 34d. plus “ nothing but the 
best fresh butter " to grease the bags inside top and bottom, accord- 
ing to the “ Express " instructions—t.e., at least another 3d. for 
butter—say. 64d. before you start cooking. With the cost of gas 
edded that dinner in Manchester works out at 1s. to 1s. 6d. to cook ; 
whereas I have cooked such a meal with the Tricity cooker for а 
total cost of 5 units of electricity, which at Manchester would cost 5d. 


Loss of Weight in Cooking Meat.—In the meal mentioned above the 
7-1. joint of beef only lost 10 oz. in the cooking. which is less than 10 
per cent., whereas in a certain gas company’s circular now in front of 
me the great boast is they only lose 22 per cent. (which figure is low 
for average gas cooking ; it being between one-fourth and one-third 
the original weight of the meat). So on this gas company s claim а 
7-lb. joint would lose in cooking 25 oz. of meat—a saving in favour of 
electricity equal to 15 oz. of meat worth, say, 114. ' | 

Hence, with an expenditure of 54. and a saving of 11d.. the cooking 
of this meal in Manchester on the Tricity range would cost nothing and 
give a bonus of 6d. | 

In conclusion, I would suggest to the British Commercial Cas 
Association that they turn their energy to à new design of gas stove, 
rather than publish such misleading and false statements on electric 
cooking. There is no possible doubt that the up-to-date electric 
stove has all the advantages of a gas stove and more, without any one 
of its numerous disadvantages.— Yours truly, 

Charing Cross House, London, W.C., 

Jan. 1. 


Гверк. S. GROGAN. 


IN ALL SIZES UP TO 50 H.P. 


Their rigid and substantial construction enables 
them to withstand the most severe usage and give 
a continuous and uninterrupted service without 
help from the repair shop or any undue heating. 


SEND FOR LISTS. | 


THE ELECTRIC & ORDNANCE ACCESSORIES CO., Ltd., 
Proprietors : Vickers Limited. i | | 

ASTON, BIRMINGHAM. | 

| 


АМ IMPROVEMENT IN TWO-WAY WIRING. 


In item 60 of the detailed specification in Mr. Perren May- 
cock's “ Electric Wiring, Fittings, Switches and Lamps," is a 
diagram showing a two-way switch combined with a two-pin 
plug-connection (alias wall connection). The two are so inter- 


connected as to enable a lamp, fan, heater, &c., onthe flexible 


cord to be controlled from two fixed points, or from tliree or 
more, by using intermediate switches. We understand that 
Mr. Maycock'» diagram was published as a suggestion, as so 
far no one else had thought of this particular combination. Its 
great advantage, of course, is that anything on a plugged 
flexible circuit may be controlled from one or more fixed 
switches on the walls (by the door or doors for example), as 


Fio. 9. 


well as by the two-way switch combined with the plug» 
connection. 

One of the uses of Messıs. A. P. Lundberg’s standard two- 
way “ Tripin Combination ” is to give two-way control from 
its own switch and from another on the fitting in the flexible 
circuit. By slight modification this combination can be made 
to fit the more extended circuit mentioned above Fig. 1 shows 
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at В the modified ` Tripin Combination” and at А a fixed 
^ Pivot " two-way switch. Between A and B “ Pivot Inter- 
mediate " switches may be connected to give additional control 
points. C is the portable lamp or other current-consuming 
device, and 8 the two-way strapping wires. 

When C is a non-luminous heater, a small pilot lamp, P. fixed 
near B or А (or anywhere else) may be connected, as shown in 
Fig. 2, or P pay be a fixed lamp in parallel with the portable 
one т Fig. 1 


SUPPLY PUBLICITY LITERATURE. 


The Electric Supply Publicity Committee are making a fur- 
ther issue of literature in which electric cooking is given a promi- 
nent place. The data in the cooking pamphlet is mainly 
concerned with the shrinkage of meat. The comparison of the 
large shrinkage under coal and gas cooked meat with the small 
shrinkage of electrically cooked joints 18 forcibly brought out in 
a diagram and also in tabulated figures. The figures should 
certainly prove most convincing, as they are worked out in 
a manner easily understood by the lay mind. This pamphlet 
comes at an opportune moment, when electricity under- 
takinys are, or should be, anxious to encourage this particular 
class of supply. There is also a cooking mail-card in colour, 
which should serve as a reminder te consumers of the merits of 
electric cooking. 

An apparatus booklet, which is a continuance of apparatus 
booklet No. 1 issued some time ago, 1. 2130 ready. "This is a 
handy size. suitable for enclosure with correspondence, and 
shows various pieces of apparatus which can be used in addition 
to lamps from the supply. А hairdresser's circular, fully illus- 
trating and explaining the various uses to which hairdressers 
can put the supply, can now be obtained for distribution. This 
kind of consumer deserves great encouragement. 
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RESISTANCES 


FOR 
LAMP TESTING, 


METER TESTING, 
LABORATORY WORK, 


кто. 
Section 1 of our New Liat now ready. 


РТ 2 ғр 7? os "T »» эр 
9? РТ А А in the press. 


l SENTHAL & CO. 
(Dept. 4), 
a 85, MORTIMER STREET, LONDON, W. 
е ll Contractors to the Admiralty, War, India, and Colonial Offices, etc, 
Works: Denzil Road, Neasden, N.W. 


*METALLUM" LAMPS. 


An advance proof of the latest price list of “ Metallum ” 
lamps has been handed to us by the Brush Electrical Engineer- 
ing Co. This lamp is made under the Kuzel patents, and is 
noticeable among the squirted filament lamps for the centre 
support of the filament. When the lamp is alight, the filament 
cage appears to have been given a twist to the right above 
the support and to the left below it. The makers claim that 
this particular form of support contributes to the rigidity and 
hfe of the lamp. The lamp is offered for the usual voltages 
and candle-powers. In the high-voltage pattern the centre 
support of the filament is omitted—that is, in sizes from 
100 to 1,000 н.с.р. The list has been carefully prepared, and 
is noticeable for the colour treatment of the blocks. The 
object in view has been to show the lamps as they appear 
lighted, and this seems to have been satisfactorily achieved. 
Copies of the list can be obtained from the Supplies Depart- 
ment, 1, Kingsway, London, W.C. 
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THE LARGEST ELECTRICAL FACTORY IN THE 
WORLD. 


From the January issue of the 


" General Electric Review ” 
we reproduce the illustration (below) as an exceptionally fine 
view of what is claimed to be, and no doubt actually is, the 
largest electrical factory in the world. The letterpress accom- 
panying the illustration is of the most modest description, and 
is summed up by the following paragraph : * When it is stated 
that several days at least would be required to visit all the 
departments it is at once apparent that any detailed description 
of the works in the space at hand is impossible.” The following 
figures are of interest :—The shops cover 335 acres and comprise 
upwards of 100 large buildings, having a total floor space of 44 


ОБ ДАУ 


А BiRp's-EYE-VIEW OF THE TAARORET ELECTRICAL MANUFACTURING Works IN THE WORLD, THAT OF THE GENERAL ELECTRIC Co. 
SCHENECTADY, U.S.A. 
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BRITISH MADE 


COUNTY 


METAL 


|LAMPS| 


STRONG ano LASTING. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP C9., LTD. 


Works : 
AGNES ROAD, 
UXBRIDGE ROAD, 
ACTON. 
Tel. : CHISWICK 1114. 


Sales Office ; 
3, STAPLE INN, 
LONDON, W.C. 


Tel. : HOLBORN €323. 


million sq. ft. " The Factory ” employs 16,000 hands, exclu- 

sive of 1,800 office staff. Power for the entire works is *upplied 

from two plants aggregating 21,000 kw. capacity, One of the 

plants contains four Curtis turbo-generators, having a total of 

14,000 kw. capacity. The works maintain a special police and 

detective force, and they also own an emergency hospital. 
EDISWAN METAL LAMPS. 

Further to the interesting results which we published of 
tests on Royal Ediswan metal lamps that were carried out 
by a large municipal supply station, the company have 
Just received the following letter from the engineer of one 
of the principal supply authorities :—* With further reference 
to the Ife test made on а 35-watt 105-volt * Royal Ediswan ” 
metal filament lamp it may be of interest to you to learn that 
the lamp gave out after burning continuously for 6,970 hours.” 


CALENDARS, DIARIES, &c. 


NALDER Bros. & THOMPSON.—We have to acknowledge receipt of 
the excellent monthly tear-off calendar issued by this company. It 
13 noteworthy for the size and legibility of the figures and the com- 
parative absence of advertising matter. The card to which the tear- 
Off slips are attached contains a complete calendar for the year. 

W. Н. WiLLcox & Со. The date remembrancer of this company 
is another hardy annual which is always welcome. ` It follows the 
lines of previous years. The sheets contain a monthly calendar, and 
illustrate the company’s products in the shape of engineers’ supplies, 


pumps, jacks, &c. It is not necessary to tear off the sheets, as they - 


are conveniently arranged for turning back over the hanging eyelet. 
Weston ELECTRICAL INSTRUMENT Co.—A departure among the 
New Year novelties is the blotter issued by the Weston" Electrical 
Instrument Co. At the left-hand side of the blotting pad is а memo- 
randa tablet, a scribbling pad and a monthly calendar card. These 
are covered by the flap, on the inside of which is an illustration of the 
movable system of coil supports of Model 215 power factor meter. 
The blotter is substantially produced, and will, we are sure, b2 wel- 
com? wherever it is supplied. LA 


Hart AccUMULATOR Co.—The ann"! blotting pad sent out Бу the 


THE UNION 
"EYE"—COMFORT 
System of Indírect Arc 
Lighting has been 
proved the best for in- 
teriors—on all counts, 


SPECIALISE IN | 
ILLUMINATION. 


Our unique experiesce 
is at your disposal, 


‚ 
к 


PARK ST. soUTHWARK LoNDON.s e. 


Hart Accumulator Co. is to hand, and will take the place of a hard- 
worked predecessor. We are reminded at the foot of the blotting 
pad that Hart accumulators are supplied to His Majesty's War Office, 
Admiralty, India Office and the G.P.O.. in addition to an innumerable 
number of central stations and private plants. 

FALK, STADELMANN.— Efesca lamps form the subject of фе Falk, 
Stadelmann weekly tear-off calendar. Our friend Mephistopheles is 
represented with his best smile holding up an Efesca lamp. The 
colour scheme adapted is very strikiug. 

NEALE & WiLKINSON.—The wall calendar issued by this company, 
who are shipping. forwarding and insurance agents in St. Mary Axe, 
London, E.C.. contains a handy date recorder showing the time of day 
at some of the most important ports of the world when it is noon at 
Greenwich. It also gives the approximate time occupied іп the,con- 
veyance of mails and the transit of goods by mail and cargo steamers. 
At the foot of this interesting table is a weekly tear-off calendar with 
bold figures. | 

MavoR & Сосіѕом. — Тһе calendar issued by Messrs. Mavor & 
Coulson is on the same lines as previous years. "The upper portion is 
occupied by illustrations of a Mavor & Coulson d.c. enclosed ventilated 
motor, a 400 H.P. squirrel-cage motor, and a totally 'enclosed tube 
cooled squirrel-cage motor. Below these are large monthly tear-off 
sheets with good legible figures. 

C. Н. BLvME.— The monthly tear-off calendar issued by Mr. C. H. 
Blume, insulating varnish specialist, is provided with a useful guide 
to the various applications of the different types of varnishes, enamels 
and japans which Mr. Blume offers for electrical purposes. 

HENLEY's.—The daily tear-off calendar surrounded with illustra- 


tions of fuse boxes is a useful New Year gift which is being sent out by © 


Henley's Telegraph Works. The illustrations of the fuse boxes are 


effectively reproduced in colour. 
COMMERCIAL CABLE Co.— The vest pocket diary and memorandum 


book of the Commercial Cable Co. contains a quantity of useful in- 
formation on general every-day subjects. 
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Indicating and Recording, 
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HOMBREGHTIKON, ZURICH, 


SWITZERLAND, 
Makers of First-Class Electrical Measuring Instruments, 


VOLTMETEERS, 
AMMETERS, 


WAV AT TM ETERS, 


Portable and for Switchboards, 


ELECTRICITY METERS © 111 current 


and pressure. 


G.E.C. TELEPHONES. 


In issuing their catalogue of telephones, accessories, fire 
alarms, water-level apparatus and electric clocks, it has been the 
object of the General Electric Co. to minimise the number of 
instruments, and to standardize apparatus, both in general and 
in detail; also a number of new designs have been included and 
improvements effected. 

The catalogue contains particulars of direct working tele- 
phones specially suitable for private-house installations for 


G.E.C. TABLE INTERCOMMUNICATION SET. 


speaking from drawing, dining or bedrooms, &c., to kitchen. 
These instruments are simple in construction and used princi- 
pally for working on electric bell circuits. А full wiring diagram 
showing the instrument connected to a kitchen electric-bell 
indicator is given m the list. 

А good selection of battery call telephones with induction 
coil instruments is shown, the outstanding features being strong 
construction and suitability for either working in pairs or on 
small installations in connec- 
tion with exchange switch- 
boards. The company are 
now supplying a special 
“ auto-reset " type for their 
intercommunication tele- 
phones for both wall and 
desk. These instruments 
have а novel form of auto- 
matic movement, enabling 
the telephone to be answered 
at any time without recourse 
to the old method of return- 
ing the switch to the home 
station. "These sets can be 
used equally well with either 
central or local battery. We 


G.E.C.*^MacsETO WALL 
TELEPHONE, : 
with. The magneto call tele- 


phones have been re-modelled 
and are fitted with hook switch—the latest standard pattern with 
detachable switch lever. Moreover, they are now supplied with 
the latest improved G.P.O. standard double-pole “ Bell” 
receiver, having metal case with unbreakable ebonite earpiece. 
The ‘‘Strongphone,” telephone is specially manufactured for 
bridging and long distance working. The essential features are 


illustrate desk pattern here- . 


that it has no exposed current-carrying parts. It is substan- 
tially made and can be supplied with four or five magneto gene- 
rator, and is most suitable for railway working. 

The iron-cased magneto waterproof telephones are a line of 
special interest to railway engineers. These types are so con- 
structed that they will withstand very rough usage, thereby 
making them specially adaptable for goods yards, tunnels, 
engine sheds and all exposed places, Several different types 
of “ Phone-Eze" brackets are illustrated in the list. The 
British G.P.O. are adopting the table pattern telephone, which 
distinctly calls for à bracket of this description. 


ADOPTED APHORISMS. 


(From the ** Brush Budget.") 
À man will earn more money working than clock watching. 
Half the failures in hfe arise from pulling in one's horse as he 
is leaping. | 
You will work best when you have plenty to do and no time 
for thinking what to do next. 


ym 


LI by : 


, 
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Tue Trotter °Всѕ IN THE Country. (A fine Pen and Ink Sketch 
from the ** Brush Budget") 


Better be cheerful and sometimes imposed upon than always 
scowling and get the better of every bargain. | 

Ап optimist is said to be a man who thinks he is happier than 
he really is ; while a pessimist is happier than he thinks. 

It is some excuse for the imaginative salesman that human 
nature'always prefers romances to encyclopedias. | 

Mistakes are of two kinds: static and dynamic. The mis 
takes of energy are pardonable. The mistakes of inertia are 
contemptible. 
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SPECIFY AND USE 
ess 


No Temperature Coefficient. 
ЕЕ 
The only Material 
Used largeiy 
Used aiso by th 


Wire will not Rust or Perish. 
Contains no Iron, ААА 


Of its kind Manufactured in England. 
and Specified by the Admiralty. 
e Italian and Japanese Admiralties, 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. | 


STRIP. SHEET. BARE. COVERED. 


T rc ——— — e —— 


' Makers: 


HENRY WIGGIN & CO. Ltd, | ^" "onm Rosmon 


3, Staple Inn, London, W.C. 
GEORGE STREET, BIRMINGHAM. | Telephone : 6323 HOLBORN, - 
Telephone : 6400 CENTRAL. 


Telegrams : "WIGGIN BIRMINGHAM.” Telegrams: "FERRYDOM, LONDON." 
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you will find 


* POPE ” 


BRITISH MADE . 
METAL LAMPS * 


easy sellers. Once а customer buys 
“POPES " he continues to use them and 
recommends others to do so too— their 
Strength, Long Life and Clear. Light is 
appreciated. 


GET in your stock of “РОРЕ” Lamps—we 
will forward attractive advertising literature 
and material for a good display—and with 
judicious handling you will soon see a sub- 
stantial increase in the profits from lamp sales. 


Popes Electric Lamp Co., Ltd. 
Hythe Road, Willesden, | 
LONDON, N.W. 


Please Note New Telephone Number :-—1170. WILLESDEN. И 


FOR FIERY MINES. 


Send for Pamphlet 96. 


A. REYROLLE & CO, Ltd., 


HEBBURN-ON-TYN E, ENGLAND. 
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Maker of PRESSPAHN AND INSULATING MATERIAL. 


BEST QUALITY. 


Varnished Presspahn, 


PRESSPAHN-—Pressboard. 


PROVED 
Sheets in thickness from 0*1 upwards. Endless Rolls and Strips from 0'1 to 1 mm. thickness. 
BLACK PRESSPAHN IN SHEETS, ROLLS ANO STRIPS. 


Presspahn Coils and Tubes for Transformers, Armatures, Discs and Shaped Articles. 
Mica-Covered Presspahn, &c. 


H. WEIDMANN, RAPPERSWIL, SWITZERLAND. 


Specialist in the Manufacture of — 


Bx БЮРА ГИ TEGTSG. 
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MAZDA AND GEM LAMP BOOKLETS. 


The many applications of Mazdaliers in the office, the shop 
and the home are concisely depicted by а number of clever 
illustrations in the new Mazda booklet. The colour scheme 
might almost be said to be as restful to the eyes as the system 
of lighting it describes. 

Metal lamps are so extensively misused nowadays that the 
principles of correct illumination deserve to be known and ob- 
served. This booklet comes at the right moment, and a copy 
should be in the hands of every user of light. А supply can be 
obtained with contractor's name and address over-printed, free 
of charge, on application to the Publicity Department of the 
British Thomson-Houston Co., who are not only promoting the 
cause of efficient illumination. but are aiding contractors to do 
an increased business through the sale of complete Mazda 
lighting sets, with reflectors and fittings, instead of by the sale 
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COVER AND SPECIMEN PAGES oF LATEST MazpaA BOOKLET. 


of lamps alone. Another attractive booklet which popularly 
describes the new Gem lamp is just off the press. This lamp 
has all the characteristics of low first cost, durability and simpli- 
city of the ordinary carbon lamp, but secures a saving of 25 per 
cent. in current for the same illumination and lamplife—the 
16 c.p. Gem lamp consumes 45 watts, and has a life of 1,500 
hours. The new booklet is attractively printed, and summa- 
rises the merits and advantages of this lamp. — It is claimed that 
the Gem lamp has effected a gain in efficiency equivalent to the 
previous 25 years’ improvement in the ordinary carbon lamp. 
This is а revolution in carbon lamps, and is likely to result 
in the Gem supplanting the carbon as the standard type of 
ordinary inexpensive lampin this country. These booklets are 
now being distributed, and contractors who have not received а 


HE ELECTRICAL Ce». 
METERS 
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supply with their names and address over-printed, should write 
for them to the company at 83, Cannon-street, London, Е.С. 
We must compliment the company on the smart appearance 
and bright text of these lamp publications, 


— 


NS ub: .. MINING CIRCUIT BREAKERS. 
Hitherto small capacity circuits have proved a troublesome- 
problem in colliery working, on account of the difficulty in ade- 
quately protecting them. Fuses at once suggest themselves, 
but many colliery engineers have an objection to fuses in any 
location where there is the slightest possibility of gas being 
present. Messrs. А. Reyrolle & Со., Ltd., Hebburn-on-T vne, 
however, have solved this problem Бу putting on the market а 
compact circuit-breaker rated up to 10 amperes. This is en- 
closed in a flame and explosion-proof cast-iron case having a 
broad machined joint, after the model of this firm’s other explo- 
sion-proof designs. Over-load protection is afforded on both 
poles, and the switch cannot be held in on short-circuit, 
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JANUARY 19, 1912. 


Gratis to 
Subscribers. 


THE ROUND TABLE. 


The attendance; at the Electro-Harmonic Concert on Friday 
was, if anything, rather above the average and the, programme 
certainly was; that is, of course, the first half. We wonder 
what proportion of the members can. as a rule, tell what the 
second half of the programme is like. А little disconcerting, 
that interval, Eh ? 

ж % | ж 

Anent the Harmonic, it is quite a study in contrasts both of 
men and of attitudes. It would delight Mr. Anderson, whose 
ideas on co-operation we all know, to see the amount of frater- 


* 


nising which goes оп at the Harmonic among business rivals. | 


Last Friday afforded an interesting, not to say instructive, 
spectacle in this way. Mr. Justus Eck and Mr. Е. W. Willcox, 
who are at throat grips in the correspondence columns of a 
contemporary, were enabled to meet and exchange personal 
views on the knotty problem which engages them both in 
business hours. And they waxed enthusiastic over it too! 
X Ж * x 
The hello girls їп Lonaon’s latest exchange don't believe a 
little bit in the coming of the automatic. “ 16 may be here in 
20 years from now,” said one bright member of the operating 
staff, “ but we shan't be here to see it. We'll probably be 
attending other calls then." —" Night calls” we suggested, and 
with a little blush she turned to say " Number, please." А less 
optimistic operator thought it would be good fun to be a lady 
electrician under automatic conditions, " You have a thousand 
subscribers all to yourself." she remarked. 
* * * * 
We have been asked several times if we have met any one 
who has paid his 1912 Institution subscription, and this re- 
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FILAMENTS. 


OVER 5,000,000 __ 


* now in use, giving the 
utmost satisfaction. 


See Announcement, page 151. 
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minds us that the tinted demand note has failed to put in its 
appearance. What will be the attitude of the secretary 
towards those good people who would insist on paying their 
" subs." on January Ist? This time they may expect to get a 
further call upon their resources, because these little flirtations 
with the new articles must be paid for you know ! | 

* * Ж E. 

Will the current limiter survive is a question which Mr. 
Birkett, of Southend, might perhaps undertake to answer either 
now or at some not distant date. This little device is making 
headway among station engineers, and if it gets very much 
further the meter makers will be meeting in conference about 
it. We have met manufacturers who are absolutely confident 
that the meter will not survive the ultimate competition which 
the current limiter will put up. The uncertainty of the future 


in all matters electrical should warn meter makers against апу- | 
thing in the nature of an ostrich policy towards this interesting . 


problem. 


* * * * 


The old muranese glass lanterns which have held the Brush 
arc lamps in the City of London for many years are quietly 
giving place to the suspended flamearcs. In these days of 
brilliant illumination it is difficult to understand why those 
early Brush lamps were shut up in such inartistic and inefficient 
lanterns. But the lanterns and the lamps have remained for 
the present generation of illuminating engineers to see what 
was considered good practice in the pioneer days of the industry. 
In some of the by-lanes of the City тау still be seen the 
wall brackets carrying these old lanterns, and in the nar- 
row thoroughfares thev harmonise rather well with their 


surroundings. 
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SIEMENS 


THREE PHASE 
INDUCTION MOTORS 


CLASS R. 


THIS MOTOR IS OF THE PROTECTED TYPE, 
WITH SQUIRREL-CAGE ROTOR. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
НкАр Orrıce: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GgRRAKD 860. Telegrams: "StEMBRALOS, LONDON.” 
Supplies Dept. : 39, UPPER THAMES STREET, В.С. 
Telephone: Lonpon WALL 8270. Telegrams) “ Stsmotor, LONDON.’ 
BRANCHES : 

BIRMINGHAM GLASGOW SHEFFIELD CALCUTTA SINGAPORE SYDNEY 


BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE CAPE TOWN MADRAS RANGOON TORONTO 


METALLIC SHIELD CIRCUIT-BREAKERS. 


It is some years now since the metallic shield blow-out was 
introduced by Messrs. Dick, Kerr & Co., and it is interesting 
to note that this highly efficient form of d.c, circuit-breaking 
device has withstood the test of time, and particularly in its 


METALLIC SHIELD CIRCUIT-BREAKERS FOR SMALL AND LARGE 
CURRENTS. 


application to circuits of large capacity. The blow-out comprises 
a solenoid having an iron core in the centre and copper cylinder 
surrounding the coil on the outside. The core is placed in a 
horizontal position, and the sparking tips of the circuit-breaker 
are placed immediately below the copper shield. The arc 
starts between the tips and then breaks into two parts, gradu- 


ally travelling upwards until it completely encircles the shield, 
uniting at à point in the air above the shield. This operation 
IS carried out momentarilv, and the effect is to break the circuit 
without injuring the shield or the insulating partitions at the 
back and front of it. The adjoining illustrations will serve to 
explain the general construction of this interesting circuit- 
breaker and its application to switchboard service. It is fixed 


„° SWITCHBOARD WITH 
1.500 anp 2,500 АМР. 
METALLIC SHIELD Circuit-BREAKERS. 


+ 
[ 
L 


at the top of the particular control panel which it is intended 
to serve, and the handle is in such a position that the maximum 
force can be exerted in closing the laminated brush through 
a suitable toggle motion. The mechanism is of the free-handle 
type, so that the breaker cannot be held in on a short circuit. 
The catches and triggers are of tempered tool steel, and are 
designed to operate quite smoothly. The sparking tips are 
heavy wrought-copper punchings, and they make and break 
with a clean action and form a reliable low resistance shunt to 
the main brush contacts. The wearing parts are made strictly 
to gauge, and, therefore, are interchangeable. In a list just 
issued full particulars are given of this circuit-breaker, and 
tabular details are included of the various sizes manufactured. 
Accompanying these tables are dimensional outline figures 
which will serve to convey the overall sizes of the various 
types. The list also includes particulars of the Dick, Kerr 
canopy switch for tramcars. Interested readers should make 
application for catalogue No. 203. 


NEW TRADE LITERATURE. 


" Тне Eyre SMELTING Co.— Three booklets have been issued by the 
Eyre Smelting Co. recently. Two of these deal with Eyre anti- 
friction metal and the other with Damber's non-encrusting zincs. 
Fach of the booklets have been carefully prepared, and they contain 
a quantity of information which should be useful to users of the 
particular pieces of metal concerned. Eyre metal is specially 
recommended for hearings in locomotives, railway carriages. high- 
speed engines, tramcars, dynamos, rolling mills, motor cars and 
colliery and milling machinery. 

DowsING COOKING APPARATUS.—The Dowsing Radiant Heat Со. 
are sending out a small booklet dealing with electric cooking appa- 
ratus and radiators. Included in the list are particulars of an 
electric cooking range which is made in two sizes, one with oven, 
two hot plates and grill and plate warmer, having а total energy 
consumption of 7.000 watts; and the other with three hot plates 
and grill, consuming 4,500 watts. А small size two-heat cooker, 
having an energy consumption of 900 watts, is also listed. 


(Continued on p. 150.) 
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They are unique for their rigid 
| construction and well-thought- | 
TT out electrical design. | 
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i THE ELECTRIC & ORDNANCE ACCESSORIES CO., Ltd., 
| Proprietors: VICKERS Limited. 


| ASTON, BIRMINGHAM. 


| | — — —À— e — a RR RR. i RR. RR ERR RD a GENERE QUERER. ED iR, a, m : ee ee de LLL LS SS a NS Ee d» eR 
SS SS OC ES eS ES TS TS ES ES ce GE ee I Se EE ED ES ES — — GÓP — = а See ee ees eee ee. — — 0 SS eee 
ALIA TED ыла EES ae OE Mu ыы ш ышы ӘӘ Рано es сл D uS. LS SS SG GEN a эе» 
— — g eS ele > унь 


KALKOS SYSTEM 


CONDUIT WIRING 
WITHOUT GONDENSATION 


w= 


Eliminates trouble both 
during and after erection 


Get particulars of our 


GUARANTEE 


now | 
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All adjustments to plaster Er i APER АР 
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Component parts 
of Flush Switch. 
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WOODHOUSE 
STEEL CASING 


There is no trouble about 
wiring with the WOODHOUSE 
system. 

No tedious drawing-in апа 


threading of wires, no mitreing 
or fitting, and no nailing or 
screwing of covers. 


The wires are laid in the steel 
troughing, the capping is placed 
upon it and the locking joint caps 
—which make accidental removal 
of the capping impossible—are 
sprung on by hand. 


WARD & CUNINGHAM, 


CRAVEN HOUSE, ax 
KINGSWAY, E 
LONDON, W.C. 


Or of your own 
Dealer. m. 


Am 
Send Postal p- ^ 
Order 
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NEW TRADE LITERATURE. 
(Continued from page 148.) 


NcHOLEY & Co.—Full particulars of accumulators, ignition coils 
and dynamos for house. car and vehicle lighting are included in an 
attractive list just published by Messrs. Scholey & Со. The ignition 
accumulators are offered in various sizes, and there is also a special 
series intended for use abroad, The line of ignition coils is also very 
complete. Considerable space is devoted to the subject of car 
lighting. and the special dvnamo and switchboard which the com- 
pany offer are described in detail. Every motor car user should have 

a copy of this list. 


Роогеу & AvsTiN.— This firm, who are at Victoria-street, 
London, S.W.. have just issued a complete list of their PandA 
specialities. These include electric lighting sets with petrol. paraftin 
or crude oil engines, switchboard panels. accumulators, direct- 
coupled pumps and motors and dynamos. The Bruston automatic 
plants are also described and priced in the list. Electrical con- 
tractors who can command ‘country house lighting business should 
procure a conv of this list. 


ә“ 
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UaNsTALLATIOUN. News. —The December issue of “ Installation 
News contains particulars of a novel competition which Messrs. 
Simplex Conduits have arranged. They offer a prize of £5. 5s. and 
tive of £1. ls. to readers of “ Installation News " who can supply a 
satisfactory solution of the problem of wiring а two-story villa. 
Ground. and first floor plans are given, and the competitors must 
mark upon these the positions of lights, switches, wall sockets, &c. 
We shall be interested to hear the result of this novel competition. 


HE ELECTRICAL СО, 
METERS 


LAUNDRY IRONS. 


In our issue of Dec. 29th we published a criticism from a 
correspondent on the electric laundry iron as at present sup- 
plied. We have submitted these criticisms to а number of 
manufacturers of irons, and the followine reply of Messrs. 
Eastman & Warne is of interest :— 

« We have to thank vou for your courtesy in bringing your corres- 
pondent's letter to our attention. We are confident, from the tone 
of that letter, that the writer has never been in direct touch with 
ourselves. We are a development of the repair shops of Messrs. 
Eastman & Sons. the London dye cleaners. Electric irons were 
tried in Messrs. Eastman's works in 1901 and found good things to 
work with and to be money earners—if only the troubles incidental 
to them were eliminated. Experiments with all available types and 
makes were made for several vears.: The irons bought, whilst good 
enough for occasional use in a private house, were found to be subject 
to the troubles that vour correspondent mentions. Finally, the 
experience gained in the constant repairing and maintaining the 
available irons was put into effect, and an iron made that was put 
into service and remained at work longer than any of those that had 
been bought. One slight improvement has been made since—viz., 
the use of rustless wire in place of the iron wire that the first irons 
were made with. | 

« Nowadays, 300 or more electrically-heated irons are in constant 
service in the finishing department of Eastman & Sons, and the 
majority of them have not been opened or cost one penny for repairs 
for over three vears. Similar irons. and irons of similar design, but 
of the special shapes спа weights required for other industrial pur- 
poses, have been supplied to other cleaners. laundries, dressmakers, 
clothiers and the different work rooms that use irons. We believe 
that in every case where the “ hot-point " irons have been tried, and 
where the cost of current was at all reasonable. the use of the irons 
has been extended. Although the * hot-point " irons have been 
supplied chietly through supply companies, factors and contractors, 
we know of a few instances in which the number of irons in constant 
use runs well into three figures per establishment. 

+ With reference to the remarks on loadings and pins, several months 
ago we made a branding iron in order to convince people that the 
“ hot-point ” irons could be made hot all over. made red hot, and 
kept red hot without risk of burning out. "That branding iron has 
been in service ever since—on advertising work—harder than 
regular packing-room work. It has been kept red hot 48 hours. 
It has been in use, earning orders at sight, on all sorts of supplies. 
from 200 volts alternating current to 240 volts direct current. At 
Olympia that brander ran red hot all day long for the full 28 days of 
the Exhibition. "That brander has still the original loading, has 
never been opened and has never cost a penny for anything but 
current. That brander consumes twice the current that is given 
to a laundry iron of the same weight. There is no difficulty what- 
ever in making the “ hot-point " irons hof. Т 

* The pins on that iron are of our regular type. They are perfectly 
clean and good, although when demonstrating that brander the 
writer has made a practice of pulling the connector off the pins by 
pulling оп the cord. Workers will do that, and our connector and 
pins are made with experience of that trouble. For places like 
Glasgow, where the cases of the irons have to be * earthed,” and for 
asvlums where the patients have to work with irons, we have à 
special form of connector, something like that described by your 
correspondent, but of cast iron, with a cord grip embodied in the 
design. Flexible metal tubing is fitted to that connector. | 

** The cord trouble, with the arrangement of suspension that we use, 


The ALUMINIUM GASTINGS Co., 


GREENOCK. са. 


ALUMINIUM CASTINGS OF ALL KINDS 
MACHINE MOULDED. FINE FINISH. 
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and recommend, is negligible. А boy walks round the finishing 
departments here every Monday morning, and looks out for any 
cords that may be showing signs of weakness and shortens those. 
We use 35; 40 C.M.A. twin Нех, and we have to shorten that cord 
about one inch every three months on the average.” Electrically- 
heated irons are a commercial success in workrooms where the cost 
of current is at all reasonable. Maintenance costs are negligible 
where the “ hot-point " irons are employed, and it is possible with 
those irons to guarantee satisfaction to the user in the matter of 
ample heat and freedom from troubles. 

* We shall be pleased to place our experience, as users as well as 
manufacturers, at the disposal of your correspondent or of any 


engineer who is interested in the problem." 


THE *DRAWNFIL" OSRAM. 


We understand that for some time past the General Hlectric 
Co. have been supplying large numbers of Osram lamps with 
filaments of pure drawn tungsten wire, wound in one continuous 
length. It is claimed that this gives the following adv: antages : 
Mechanical strength, long life, small current consumption and 
maintenance of candle- -power throughout life. By the intro- 
duction of this improvement the company state that they can 
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THe New Osram Wink Lame. 


produce the lamps in considerably smaller candle-power sizes 
and with smaller and neater bulbs and caps than before, ren- 


dering them suitable for use with existing shades. 
lamps. can now be sent by post, handled with facility An 


Osrani 


E.M.B. RESISTANCES. 


The grid resistance is one of those accessories to electrical 
controlling apparatus which has proved its worth under ex- 
ceptionally severe service conditions. The E.M.B. grid resis- 
tance was introduced some 18 months ago, and during that 
period it has been widely adopted for tramcars, cranes, haulage 
gears, capstans, &c. The resistance is unbreakable and the 
E.M.B. wire has а temperature coefficient similar to that of 
cast iron. If required, а material with a negligible temperature 
coefficient, such as Eureka or Ferry, can be used. The grids are 
of uniform cross- -section, they are rustless and do not scale, and 
they admit of the use of a sound mechanical terminal. A large 
number of grids are made from one length of material, so that 
contact joints such as are common in resistances made of single 
grids are avoided. The resistance can be made up with or without 
covers, in any desired number of units. The E. M.B. resistance 
is made under Maley's patents by the Electromechanical Brake 
Co., and Messrs. Scholey & Co. are the sole E agents. 


PERSONAL CHAT. 


The experience of Mr. Chas. Leven in commercial electrical 
work is probably unique, in that out of the ashes of one con- 
cern—the Lahmeyer Electrical Co.—he has raised up, phoenix - 
like, the fabric of another—the Electrical Engineering & Equip- 
ment Co. .Mr. Leven sold the first electric winders installed 
in this country (in South Wales) and was among the pioneers 
of electricity in the British mining districts. Mr. Leven has 
strong views on the value of co-operation among the various 
electrical interests here, and recently discussed with us a 
scheme whereby he hopes to accomplish on a large scale what 
the Publicity Committee is now attempting in a small way. 
We think that Mr. Leven's ideas would commend themselves 
to the manufacturers, supply authorities and factors whose 
welfare depends on a wider development of the uses of elec- 
trical energy. It is Mr. Leven's wish to establish a central 
body, supported by contributions from all the interests 
concerned, and presided over by a good man (with the 
requisite technical staff, of course) who will promote and 
carry on a general campaign which will create interest in 
electrical plant and energy consuming devices. Mr. Leven 
thinks there are great possibilities before an organisation of 
this character. It will help the electrical industry to promptly 
meet the attacks of gas advocates, to generally enlighten the 
public on electrical matters and to stimulate industrial interest 
as to the value and importance of electric power. We are 
pleased to give publicity to Mr. Leven's views on this subject, 
and we hope that manufacturers who are interested will seek 
an early opportunity of ascertaining from Mr. Leven himself— 
he is perfectly approachable and genial to a degree—the fuller 
details of his plans. At this juncture we are not at liberty to 
make public, but we must express a hearty approval of the 
broad outlines of, the scheme and offer Mr. Leven our best 


wishes for its success. 
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*IGRANIC" SEMI-AUTOMATIC STARTERS. 


Although it 18 customary to protect motors of moderate and 
large sizes against excessive current rushes on starting, the 
protection of small motors is often inadequate. The starting 
currents are not sufficient to cause serious fluctuations of the 
supply voltage, and supply authorities do not insist on slow 
starting. The cost of adequate protection has, however, 
usually been prohibitive, because suitable apparatus has not 
been standardised. 

A range of Igranic semi-automatic starters has been designed 
for use in starting motors of small size, and ensures full protec- 
tion of the machine and the starting resistance both during 


ADAMS ;EMI-AvTO. STARTERS. 


starting and subsequent running. The operation of these 
starters is quite simple. On raising an external handle to 
start the motor the circuit is first closed through all the starting 
resistance ; then a weighted resistance arm falls by gravity 
against the action of a dashpot, cutting resistance out of cir- 
cult gradually. The main circuit is opened on no-voltage or on 
pressure of a releasing button attached to the starter case, or 
by means of distant stop push buttons if required. Shunt 
speed regulation can be obtained by means of a separate regu- 
lator mounted on the same frame with the starter. The rate of 
starting may be varied by adjusting the dashpot which controls 
the movement of the rheostat arm during the starting period. 
After closing the main switch one operation only is required to 
start the motor. 


INTERPOLE D.C. MACHINES. 


The development of the d.c. dynamo and motor has been 
exceptionally rapid since the introduction of interpoles. These 


useful coils can be conveniently introduced in the spaces round. 


the magnet frame. By their use it is possible to materially 
increase the output for a given size of frame, while the running 
conditions as to sparkless operation and high efficiency are 
maintained. In the Union Electric Co.’s new pamphlet, 
No. 103, details are given of anumber of standard d.c. machines 
fitted with interpoles, which the company is offering for the 
British market. We give an illustration showing a general 


REYROLLE WALL PLUGS 


JFor Portable Machines, Lights, &c. 
Pamphlets 114, 122, 88 and 45 give all particulars, 


WORKS- 
HEBBURN-ON-TYNE, ENGLAND 
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view of a 700 kw. machine, and this brings out clearly the 
position of the interpoles and the neat manner in which the 
connections are taken to and from them. In this range of 
machines dynamos of 200 kw. and motors up to 250 H.P. are 
built with end-shield bearings, the magnet yoke being in one 
piece and no bedplate is necessary. In the larger sizes, de- 
signed for slow speeds, the field frame is divided horizontally, 
and the machine,can be arranged to suit a number of require- 
ments: (1) The bedplate and two pedestal bearings; (2) the 
bedplate and three pedestal! bearings; (3) the bedplate and one 
bearing, shaft and half-coupling; (4) combined bedplate, one 
bearing. shaft and half-coupling suitable for mounting? on 


Union ELECTRIC 700 kw. INTERPOLE DYNAMO. 


engine bedplate; (5) withut bearings or shaft. The construction 
of these machines follows present-day accepted pactice, and we 
understand the best material only is introduced in their manu- 
facture. They are guaranteed to run sparklessly up to their 
rated maximum load, and to carry continuously the normal 
load without undue heating. They are also designed to with- 
stand overloads of 25 per cent. for 4 hour and 50 per cent. for 
З minutes. Smaller sizes of machines can be supplied, open 
protected, mesh protected. enclosed ventilated, totally en- 
closed and enclosed-type ventilated. In the totally enclosed 
machine the heat can only be dissipated by radiation, conse- 
quently the output of these patterns is smaller by comparison 
with the open-type machines. 


SMOKE ABATEMENT IN LONDON. 


An exhibition which is to be held at the*Agricultural Hall. 
London, from March 23rd to April 4th, in the interests of 
smoke abatement, will give the electricity supply authorities 
a great opportunity. We notice that electricity 1s well repre- 
sented on the Council and Committees of the exhibition, the 
London supply authorities, both municipal and company, 
having arranged for their chief engineers or secretaries to 
associate themselves with the enterprise. It is always a diffi- 
cult matter to advise in projects of this character, but we hope 
that the experience of Glasgow and Manchester will be drawn 
upon for the guidance of the electricity authorities. Mr. 


SIMPLEX CONDUITS Ір, 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL. &oc. 
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STANDARD SLIP RING MOTOR, 


" Cheapness has not been arrived at by any sacrifice of : 
i quality, or the skimping of material, but by improved : 
i methods of manufacture, which will enable us to meet 
: any legitimate competition."—Extract from A.C. Motor 


Pamphlet. 


SCHOLEY & Co., Ltd., 
151, Queen Victoria Street, LONDON, Е.С. 
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Lackie, їп Glasgow, and Mr. Pearce and Mr. Hawkins, т 
Manchester, were, we believe, generally satisfied with the 
result of the exhibitions in their respective districts. Their 
methods and general scheme of operations must constitute 
а fund of reliable information which cannot fail to|be of value 
to those who are taking care of the interests of electricity at 
the forthcoming exhibition in London. We may be sure that 
the gas advocates will put up an exceptionally strong showing 
of cooking and heating apparatus. The gas fire is making 
headway, as well as numerous water heating devices in which 
gas takes the place of a coal fire. The mistakes of the Olympia 
exhibition may in great measure be corrected at the Agricul- 
tural Hall. By this we mean the failure to make the show 
sufficiently attractive from the public point of view, and 
further to press home the many advantages which electricity 
supply affords in the London area. Particulars of the clas- 
sification of the exhibits have already been got out by the 
organiser, Mr. Е. W. Bridges, who is to be found at Balfour 
House, Finsbury-pavement, London, Е.С. The electrical 
apparatus is in section 4. 


BRUSH CALENDAR. 


The daily tear-off calendar of the Brush Co. will survive 
because of the delightful drawing above the packet of slips. 
The figures round the whirling fan are full of life—may be 


EXCELLO 


FLAME ARC WITH UNIQUE 
: TWO YEARS’ WARRANTY 


BE: ^ — FOR SALE OUTRIGHT OR 


BEES. MANUFACTURE UNDER LICENSE 
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ee - Royal Letters Patent No, 22,408 (1940). 
Appliances for Removing or 
Неее lamps. . . 


la) From fixed holders on Electroliers hav- 
ing vertical or moderately angled lamps. 


(5) From fixed holders at an acute angle 
from walls, by slewing the jaws at 
joint with lock nuts. In this case the 
pins on cap must be somewhere near 
slot in holder. to obviate too great a 
travel of stick in the operation, of 
twisting into slot in holder. [ 

(c) From pendant holders by gripping top of 


holder with one appliance and lamp 
with the other, as shewn in illustration. 


(d) For unscrewing nut holding up shade. 
shade coming away on top of jaws, for 
cleaning purposes. 

(с) For removing caps of broken lamps from 

their holders. 


i Apply—Patentee, 
` F. SHIRLEY, Chief Engineer, 
Lambeth Public Baths, 
Kennington Road, 
LONDON, 8.Е. 


THE SLAVE OF THE LAMP. 


————— 


Sung at the last concert of the Batti-Wallah, and vocifer- 
ously encored. The tune is a jingle and the chorus a medley. 


(A Sone or THE Batti-WALLAH.) 
ГИ sing a song of the rolling sea, 
And the good old Batti-Wallah, 
When the winds set fair and the ship runs free, 
Sing Ho for the Batti-Wallah. 
As through the foaming waves we go 
On deck, or deep in the ship below, 
A Slave of the Lamp is he, and so— 
Sing Ho for the Batti-Wallah. 


Chorus. 
Ho, Batti-Wallah, 
On land and eke on sea; 
You're just the lad 
То make из glad, 
Here’s to you, three times three. 


He's a hearty laugh and a manner gay 
Has the good old Batti-Wallah, 
And with the girls he has a way, 
Sing Ho for the Batti-Wallah. 
In Biscay's Bay or dull Suez, 
He'll prove what а handy man he is, 
Behind a Lamp—or a bottle of fiz, 
Sing Ho for the Batti-Wallah. 


Chorus. 


АЕ sea amid the raging storm, 
Sing Ho for the Batti-Wallah : 
But when on shore he finds his form, 
Sing Ho for the Batti-Wallah. 
Devil take lamps and fans savs he, 
pid in шат, e. t. c, 
m tree and I'm out for a j 
What Ho for the Batti Wall PRSE 


Chorus. 
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тепсе іп а small way with an inexpensive outfit. Simplex 
Conduits have just put on the market a 6] in. diameter boiling 
plate taking 650 watts, and a 2-pint kettle, a frying-pan and a 
saucepan, the lot for 24s. 6d. subject. The utensils are alumi- 
nium. Interested contractors! and station engineers should 
apply for mailing card No. 172, which they will find most useful 
for sending out with correspondence. "There is nothing like 
a little reminder of this nature accompanying a letter; it 
costs no more for postage and will always create interest. 
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POPE’S LIGHTHOUSE CALENDAR. 


In our issue of January 5th we referred to the neat and 
convenient perpetual calendar which Pope’s Electric Lamp 
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(From GiovER's CALENDAR.) 
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SIMPLEX COOKING OUTFIT. 


The good cause of electric heating and cooking would be 
advanced considerably if the public can be persuaded to com- 


Works are sending out this year. The lighthouse is over 2 ft. 
high and is filled with windows in the stone work through 
which the days of the week, date and month appear. The 
colour scheme adopted is very effective. 

Onr readers will recall the Pope Lighthouse at Olympia 
and the effective display of lamps which was made around it. 
We understand that the demand for Pope Lamps is as brisk 
n ever, and that good business is being done in all sizes of 
amps. 


SiMPLEx Cookinc COMBINATION. 
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LEWIS'S SCIENTIFIC CIRCULATING LIBRARY. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 
Rew Works amd Rew Editions can be bad from tbe Cibrary immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


136, GOWER St., & 24, Gower Place, LONDON, W.C. 


——— Ó€ 


— 


“Painted and Published by ОНОВОВ TUOKER, at the Editorial, Printing ead Publishing Offices, 1, 3 «ud 3, SALISBURY 00 
| . сат, FLES t 
LONDON PRIDAT, JANUARY 19, 1912. ° T STREET, in the Oity o 


О АА OO I 


SUPPLEMENT to “The Electrician," January 26, 1912. 


CONTENTS. 
PAGh 


The Round Table „ 155 
Personal Chat.. „„ 155 
A Criticism of Cooking and 

Heating Apparatus. . 156 


Witton - Kramer Magnetic 
Clutches. Jilustrated .. 756 
Mining Circuit - Breakers. 


Illustrated .. ‚ 158 
Insulator Wiring . 158 
Westinghouse Switchgear.. 159 
A Boy's Letter to his Father 159 
A Style Critic .. . 159 
The Shipboard Electric 

Laundry. Illustrated .. 160 
Aluminium digs. Шив. . 162 
Protected Bare Wiring .. 162 


Qratis to 
Subscribers. 


JANUARY 26, 1912. Bd 
MEME ev 


—— 


We are gradually reducing the items in the very full list of 
concerts and entertainments which have been arranged for 
the winter season. During the next fortnight several impor- 
tant functions*will be got through, and these include the Insti- 
tution dinner on the Ist prox. and the G.E.C. dinner on the 
10th prox., both events which draw large crowds. Next Friday 
(February 2nd) is the Siemens Supplies smoker, and on the same 
day the Ferranti dinner in Manchester. 
was а record turn up at the Faraday House Old Students' 
smoker,' and Mr. Alexander Russell and Mr. Nash, the principal 
and secretary respectively of the Institution, were well re- 
warded by the appreciation of the excellent programme which 
they had provided. There were two amateur items, and that 
by Mr. Grimwood, an old Faradian, was enthusiastically 
received. Mr. Grimwood has abandoned electrical engineering 
for the histrionic arts, and his rendering of the Wazir Monsur 
in * Kismet " has been the delight of London audiences ever since 
the play opened at the Garrick Theatre. We have before us 
a number of invitations to many other functions, but, unfor- 
tunately, the indivisibility of the Editorial ego confines us 


to a limited few of these. 
* a 

We have received a reminder from the manager of the 1912 
Boston Electric Show of the facilities which this great exposition 
affords to electrical manufacturers who have any appeal to 
make to the American public with electrical goods. A few 
weeks ago Mr. С. I. Campbell, the associate manager of the 


undertaking, favoured us with a call, and he was hopeful of 
turers in this 


a considerable response from electrical manufac 

country. The show will open in the autumn and run for five 
Saturdays and four full weeks, practically the same length of 
time as the Olympia Exhibition. И the public are no more 


ж * 


WITH 


DRAWN WIRE 


FILAMENTS. 


Wound in one continuous 


length, combining 
GREAT MECHANICAL 
STRENG'H 


with all the other well- 
known qualities of ne 


“ squirted ” type OSRA 
Lamp. 


On Friday last there | 


sympathetic in America towards electrical exhibitions than 
they are here, we fancy that the management will find this 
period to be too long ; in fact, probably twice as long as № 
should be. The Boston Edison Co. 1s backing up the under- 

ensure a considerable popular 


taking, and this fact should 
We should be pleased to put any о 


interest. | 
contemplate exhibiting into touch with the managers. 
j 

PERSONAL CHAT. 


We had the pleasure of calling this week on Mr. D. N- 
Dunlop in the new home of the B.E.A.M.A. In an atmos- 
one got everywhere 


phere bordered by fumed oak and 
the impression of refreshing newness from his surroundings- 
f those busy men who will always find time 


Mr. Dunlop 18 one о 
He probably feels that even the casual 


to see everybody. 
nt, and every business man should 


caller is worthy a mome 
feel that way, too. The outward and visible signs of Mr. 


Dunlop’s work as the new secretary of the erstwhile Manufac- 
turers’ Association are beginning to make themselves evident. 
We think it should not be long before his influence produces 
practical results both within the Association and out in the 
wider fields of the industry. The election of the new Council 
of the Association will take place next week, and this should 
prove something of an event in its history. As to the new 
home of the Association at King’s House, Kingsway, we must. 
compliment Mr. Dunlop and the Executive Committee on its 
arrangement. The spacious entrance hall has been appro- 
priately utilised as a waiting, reading and writing room. In 
addition, telephone facilities are afforded to members of the 
Association. The offices overlook one of the busiest sections 
of Kingsway, and are readily accessible by tube, rail and tram ; 
in fact, a more central situation could not very well have been 


selected. 


f our readers who 
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SEMI-SUNK TUMBLER SWITCHES 


THESE SWITCHES WHEN FIXED 
ONLY PROJECT FROM THE WALL 
1 INCH. 
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Heap Orrica: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: Garrarp 860, Telegrams: "SiguBRALOS, LONDON,” 
Supplies Dept. : 39, UPPER THAMES STRBBRT, В.С. 

Telegrams: ~“ SIEMOTOR, LONDON.” 
BRANCHES : 


SHEFFIELD CALOUTTA 
JOHANNESBURG BOMBAY 
CAPE TOWN MADRAS 


Telephone: Lonpon Watt 8270, 


SINGAPORE 
PENANG 
RANGOON 


BIRMINGHAM GLASGOW 
BRISTOL MANCHESTER 
CARDIFF NEWCASTLE 


SYDNEY 
MELBOURNE 
TORONTO 


A CRITICISM OF COOKING AND HEATING APPARATUS. 


Having dealt with some of the defects of electric irons, and sug- 
gested a remedy, the writer wishes to direct attention to electrical 
apparatus supplied to meet the hot-water requirements of the kit- 
chen. It is on this score that “ the other side " are most able to 
belittle our efforts. Considering the number of уеагз that the kettle, 
with the self-contained element, has been before the public, and the 
little progress made with it, it can never help to solve the problem of 
the hot-water supply for the kitchen. Until this question of boiling 
water is solved el-ctric cooking cannot make the strides that it other- 
wise would. The hot-water requirements in most houses are 
almost continuous, and if another agency than electricity has to be 
retained the advantages of electric cooking are minimised. In the 
majority of cases the desire for electricity may be weakened and 
the business lost. This phase of the question must be dealt with 
at once and every effort made to strengthen the position of electricity. 
A system of rapid heating is needed, and with'this a maximum rather 
than a minimum of energy should be used. 

The hot-plate principle, if developed on the right lines, should do 
much better than it has done. but unfortunately the manufacturers 
have not given us much variety. They generally take it for granted 
that the plate must be round, with a flat surface, e minimum of 
heating surface, and à maximum consumption of 1.000 watts. The 
question of time and quantity are ignored, and whether the require- 
ments are for a pint or a gallon thesame heat has to suffice. and in the 
case of the larger vessels, with about 400 sq. in. of surface, the heating 
area is restricted to less than 60 sq. in., at the bottom of the utensil. 
It is also a mistake to attach to the side of the hot-plate switches 
which will not stand the high temperature. In some cases the 
switch is à revolving one with а composition handle, which softens 
and collapse; directly the hot-plate is put on circuit. It is much 
more satisfactory to fix the control switches remote from the hot- 
plate, the connection being made by metallic-braided flexible cable 
similar to that suggested for the irons. In some hot-plates the slots, 
which are intended to prevent warping and buckling, give a lot of 
trouble. Whenever liquid boils over it creeps through the slots into 
the element and causes temporary shocks, and also tends to break 
down tbe insulation. 
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The demand for а quick-boiling kettle is evidenced by the ingenuity 
displayed in providing suitable kettles for use with gas and other 
stoves. These аге gcnerally made very shallow, widening towards the 
bottom. so as to obtain a maximum heating surface. Another 
popular kettle, known 28 the " Kwick " kettle, has an outer jacket 
to prevent loss by radiation. This no doubt is the best that can be 
done for gas heating, where there is no alternative to а bottom heat. 
In the case of electricity these limitations do not obtain, and some- 
thing better should be designed. The hot-plate should be loaded up 
to 2.000 to 2,500 watts, and instead of providing а bottom heat only 
it should be continuously and evenly distributed all round the side. 
This will provide heat to two-thirds of the kettle at one time instegd 
of restricting it to less than a quarter of its surfaee. The hob of the 
kitchen range is the pattern to follow. Here the kettle is dropped 
through a circular hole ; the whole of its surface, except the top which 
is almost flat, is exposed to the heat or flame of the kitchen fire. The 
idea of the kitchen hob has much to commend, as in addition to the 
actual boiling operation in hand the heat retained in the hob would 
be sufficient to keep saucepans and other utensils on the boil and also 
carry out slow stewing and simmering. А little co-operation should 
certainly move this problem out of the experimental stage, and as 
the services of the supply engineers are always at the disposal of the 
manufacturers, a solution should not be far distant. 


m 


WITTON-KRAMER MAGNETIC CLUTCHES. 


The application of electric power to industrial operations 
has conclusively proved the value of the electro-magnetic 
clutch. Its use is at the present time confined to certain 
machinery, but there is no reason why this sphere of utility 
should not be extended. The device only needs to be better 
known for it to become more popular. Magnetic clutches are 
rapidly being adopted for driving machine tools, displacing 
countershafting, &c.. and offer many advantages, the prin. 


THe WirroN-KRAMER MAGNETIC Стотон. 


cipal being (1) Instantaneous action ; (2)А saving of 50 per cent. 
in power used ; (3) No trouble through broken belts ; (4) Low 
current consumption averaging not more than 3 watts per 
horse-power transmitted. 

Witton-Kramer magnetic clutches are the outcome of con- 
siderable experience in the manufacture of these appliances, 
are reliable in their action, and, being very liberally rated, are 
capable of standing considerable overloads. The clutch con- 
sists of a wide disc of high permeability steel keyed to the main- 
shaft, carrying pole pieces to which the magnet coils are fitted. 
The ends of the coils are connected to suitable slip-rings 
to which current is conveyed by means of brushes. А 
sheet-iron cover is provided to protect the coils from external 
injury. To the pulley or driven shaft a soft wrought-iron disc 
is fitted, and when the magnet coils are excited, this disc 18 
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AN ENTIRELY NEW TYPE OF 


VARIABLE CONDENSER 


FOR' OSCILLATION CIRCUITS. 


COMPACT 


LARGE 
CAPACITY 


SIMPLE 
CONSTRUCTION 


ISENTHAL & CO. (°%) 


85, MORTIMER STREET, LONDON, W. 
WORKS: Denzil Road, Neasden, N.W. 
Contractors to the Admiralty, War, India and Colonial Offices, de. 


attracted to the pole shoes, and thus caused to rotate with the 
main portion of the clutch. 

The coils are wound for a standard voltage of 50 volts, a 
suitable series resistance and switch being supplied to reduce 
the supply voltage to this figure. Standard clutches and resis- 
tances are supplied for voltages up to 250 volts, but prices for 
clutches for higher voltages will be quoted on application. 
Clutches for larger outputs up to 1.000 н.р. can be supplied, 
and the General Electric Co. will be pleased to quote on receipt 
of details as to speed. horse-power to be transmitted, and vol- 
tage of supply. These magnetic clutches are supplied for con- 
tinuous current only. 


- > 


MINING CIRCUIT-BREAKERS. 


In our issue of January 12th we briefly referred to a new type 
of mining circuit-breaker which Messrs. A. Reyrolle & Co. are 
putting on the market. We are now able to give an illustration 
of this interesting apparatus. We may remind our readers 
that it i$ designed for small capacity circuits, and is intended to 
overcome the objection to fuses, which are always liable to give 
trouble. Asa rule, the colliery engineer has a strong dislike 
for fuses. "The circuit-breaker illustrated is rated up to 10 
amperes. and is enclosed in a flame and explosion-proof cast- 
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iron case. This case is fitted with a broad machined joint 
which will admit of the box ^" breathing," but it effectually 
cools any heated gases of an explosion inside the box. The 
practical character of this design was demonstrated by the 


REYROLLE SMALL PATTERN MINING CiRcUIT- BREAKER. 


company at the Olympia Electrical Exhibition. Provision 
is made on the circuit-breaker for overload protection of both 
poles, and the switch cannot be held in short-qreult. 


INSULATOR WIRING. 


The practice of surface wiring with flexible cords and button 
insulators, which is very popular on the Continent, is likely 
to be extended in this country, and we think, with advantage. 
The various types of insulators which can be used for this 
class of work are priced and illustrated in a new catalogue 
issued by Donovan & Co., Birmingham. They wish us to 
direct attention particularly to their stock patterns of insulators 
which are designed to hold 1, 2 and 3 wires of from $ in. to 31n. 
diameter. The round pattern insulators listed range from 
buttons $ іп. diameter to reels 4} т. diameter. All these 
insulators are comparatively inexpensive and interested wiring 
contractors should take an early opportunity of obtaining a 
copy of Messrs. Donovan's list. It also contains details of 
suitable bracket insulators for overhead wires, and several 
pages are devoted to jointing materials, rubber gloves, &c. 


Manufacturer of PRESSPAHN AND INSULATING MATERIAL. 


Н. WEIDMANN, RAPPERSWIL, SWITZERLAND. 


BEST QUALITY. 


Varnished Presspahn. 


PRESSPAHN-—Pressboard. 


PROVED BY REPEATED THSTS. 
Sheets in thickness from 0*1 upwards. Endless Rolls and Strips from О `1 to 1 mm. thickness. 
BLACK PRESSPAHN IN SHEETS, ROLLS AND STRIPS. 

Preespahn Coils and Tubes for Transformers, Armatures, Disos and Shaped Articles. 


Mica-OCovered Presspahn, &c. 
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BRITISH MADE 


COUNTY | 


‚ METAL 


LAMPS 


STRONG ann LASTING. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP CO. LTD. 


Works s 
AGNES ROAD, 
UXBRIDGE ROAD, 
ACTON. 
Tel. : CHISWICK 1114. 
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Safes Office ; 
3, STAPLE INN, 
LONDON, W.C. 


Tel. : HOLBORN 6323. 


WESTINGHOUSE SWITCHGEAR. 


The various leaflets on the subject of switchgear which have 
been issued by the Westinghouse Companies’ Publishing 
Department since the early part of last year are now bound 
up ш a neat and convenient file. A useful scheme of classi- 
fication has been adopted, and the file is made up of sections 
devoted to switchgear assemblies, ironclad panels, air- 
break switches, fuses, air-break circuit-breaker, 650 volts. 
oil-break switches and circult-breakers and lightning 
apparatus. This group of sections is followed by a further 
division which is made up of sections devoted to switchboard 
instruments, and these include moving iron. moving coil, 
induction and miscellaneous | instruments, leakage in- 
dicators, recording instruments. portable instruments, 
relays, and instrument transformers. Each sectional list 
I$ well printed and illustrated, and has its distinguishing 
number. These numbers are grouped together on three index 
andidiscount sheets placed at the front of the file. These 
practically constitute an index, and we should imagine that the 
arrangement adopted will be of material assistance to those 
who'make use of the file. Any labour-saving scheme will, 
we are sure, be welcomed by factors and traders who regularly 
Tequire to consult a comprehensive list of this nature. 
= LE 
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There is more in 
Interior lighting 


than is generally supposed ; many 
liabilities to error—many oppor- 
tunities {ог going astray — if 
you don't start right. Let US 
start you in the right track, and 
secure for you your customers' 
esteem. Prosperity will follow. 


SPECIALISE IN 
ILLUMINATION 


IT PAYS. 


LONDON,S.E, 
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А BOY'S LETTER TO HIS FATHER. 


We were handed the following letter the other day, and it 
seems to be sufficiently technical to warrant its re production :— 

DEAR FATHER: I hope vou are quite well. I enclose a small letter 
for mother; will vou please give it her? The laundry is for this 
week. Will vou please let me know how a dynamo is driven ? 
There is very little to say this week, so I will now close with best 
love.—I remain your loving son, 

HaRorp. 


[ We have not papa's reply before us.] 


————— —— e 


A STYLE CRITIC. 


A correspondent who signs. himself “ Ramifex ” writes ug 


as follows :— 

“I read with painful interest the * Personal Chat’ paragraph 
appearing in the current impression of your journal. No more 
effective means could be devised for drawing attention to the need 
for the consummation of Mr. Leven's desires. The suggested 
president of righteous attributes referred to will, perhaps, be com- 
petent to remove the snares of diction and grammar in which your 
contributor is entangled.” 

We shall be pleased to bring to the notice of Mr. Leven the 
claims of our correspondent upon the position of “ president 
of righteous attributes" in his contemplated publicity scheme. 


ALUMINIUM 


INGOTS—BILLETS—WIRE—CABLE—BUSBARS 
ROD —TUBES — SECTIONS —SHEET—ALLOYS 
THE BRITISH ALUMINIUM Co., Ltd., | 
109, Queen Victoria St. London, Е.С. Mark 
Tel.: '"Cryolite London." 'Phone: London Wall, 4315. 
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rip 
Specialists in Electric Motor Starting and Control Gear 


adams MCL! Balfour House. Finsbury Pavement, London.EC. Works-Bedford. 


—— 


.THE SHIPBOARD ELECTRIC LAUNDRY. 


The electric motor enjoys a considerable vogue on board 
ship, as we were able to show in our special Marine Issue some 
бус years ago. The s.s. “ Medina," in which their Majesties 
have been travelling to and from the East, is one of the most 
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ironing machinery. The motor is shunt-wound and of the 
interpolar type, capable of developing 6 B.H.P. оп 105 volts at 
850 revs. per min., and, to economise space, is fixed in an inverted 
position. Supplied with above motor was a G.E.C. motor 
panel, comprising D.P. Salford switch and fuses and suitable 
double automatic starting switch. The ironing machinery- - 
manufactured and supplied by Messrs. Thomas Bradford & «Со. 


УЗ 
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“© WiTTON" MOTORS IN THE LAUNDRY ON BOARD 8$. “ Menina.” 


recent examples of the value of electric power in the modern 
ocean-going vessel. A large laundry is required on the 
“ Medina," and the ironing operations are carried on by 
machinery. The plant is motor operated, the necessary 
energy being obtained from the ship's power plant. 

The illustration of the ironing room shows a standard semi- 
enclosed continuous-current " Witton” motor driving the 


SIMPLEX CONDUITS (р, 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
AND COOKING MATERIAL, &c. 


above was also supplied for driving another room. 


—comprises a 90 in. Бу 24 in. “ Decoudun " machine for iron- 
ing table linen and flat work and a smaller machine of the 
“ Mirror " type which is specially used for ironing shirts, collars 
and cuffs. The larger machine consists of a concave ironing 
bed with a steam-heated roller working therein. А second 
G.E.C. “ Witton ” motor to exactly the same particulars as 


THE ELECTRICAL СЗ 
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No Temperature Coefficient. Wire Will not Rust or Perish. 
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Ten Grades of Wire. 


WIRE. STRIP. SHEET. BARE. COVERED. 


Makers : | | Agent: LIONEL ROBINSON, 
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WITHOUT STEPS OR LADDERS. . e . the Lamps of thorough re- 


(е) From fixed holders on Electroliers hav- liability . «© « will always find 
ing vertical or moderately angled lamps. 

(2) From fixed holders at an acute angle ready buyers and repeat orders. 
from walls, by slewing the jaws at 
joint with lock nuts. In this case the 
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(c) From pendant holders by gripping top of appeals to users of electríc light. 


holder with one appliance and lamp 
with the other, as shewn in illustration. 
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change properly, all requirements along this line are fully 
met with the jigs of aluminium. In any modern, 


properly heated shop, there is less real probability of 
trouble of the nature suggested from wide temperature varia- 
tions, than from a number of other sources which would have 


an equal effect upon both cast-iron and aluminium jigs; for 
example, the interference of chips and dirt with the proper 
Tore eae operation of the jig, the springing of work in setting and clamp- 


LI 


ing it, the wearing of guide bushings and the * running " and 
МО | OR $ | AR | | RS " cutting large " of drills and reamers. 


PROTECTED BARE WIRING. 


rer since electric lighting became commercially possible 

төн Кызы, hae be made to devise a system of wiring which 

would be devoid of rubber or paper insulation. Open bare 

FITTED WITH PATENT wiring 13 obviously unsuitable for domestic service, but pro- 
CURRENT CROWINC tected bare wiring might have possibilities before it. Messrs. 

RESISTANCE. Foote & Milne are evidently of this opinion, for they have de- 


vised a neat method of stringing bare wires on rectangular 
insulators and protecting them with a suitable metal cover. 


mm umor | RATED TO START The idea has been tested in a practical way on a 200-volt circuit 
| | ACAINST FULL LOAD at the office of the inventors in Victoria-street, and, we under- 
TORQUE. stand, no trouble whatever has arisen. The covering measures 


1} in. wide and is only a little deeper than wood casing. As 
many as five bare wires can be stretched, clear of each other, 
in this width. The expansion and contraction is taken up 
by a few corrugations at one end of each of the wires. These 
are put in by a special pair of pliers, with jaws resembling a 
Send for a Copy. gophering iron. If the metal base against which the cover is 
held is used as a return conductor this number can be slightly 
increased. We shall look forward with interest to the develop- 


PAMPHLET No. 34 
CIVES FULL 
PARTICULARS. 


A REYROLLE & CO Ltd ment of this novel yet simple system. It should have a good 
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future for inexpensive domestic wiring, И something can be 
HEBBURN-ON-TYNE, ENGLAND done to improve its ornamental appearance. In its present 
є LJ . . LI LJ cc er . 
form the system is admirably suited for industrial wiring. 


ALUMINIUM JIGS. 


An interesting and instructive pamphlet 
may be obtained from the British Alu- 
minium Co., dealing with the value of 
aluminium as a suitable material for jigs. 
The matter is a reprint of an article which 
appeared in the " American Machinist,” 
and it describes how a firm: of weighing 
machine makers in Dayton, Ohio, success- 
fully applied aluminium for their Jigs. 
Many of the jigs were very complicated 
and resembled the type of jig which would 
be used by an electrical instrument maker 
for the holes in meter and other cases. One 
Jg illustrated measures ЗН. by 1 ft. 6 in. 
and is extremely light in weight for its size. 
This is of course the chief advantage of 
aluminium. It saves enormously ш the 
weight of large jigs and reduces the labour 
cost in shop transport and in handling at the 
machine tools. 

The jigs are fitted with steel feet and the 
various drilling centres are steel bushed. 
Virtually all the advantages in the way of 
accuracy of a cast-iron jig are retained, 
while the disadvantage of extreme weight 
is obviated. 

Experience of several years’ duration with 
jigs of this material has demonstrated to the 
computing scale mechanics, that anticipated 
troubles of the nature suggested do not de- 
velop in actual practice ; that the jigs prove 
eminently satisfactory for the classes of work 
they are constructed for, and that, while 
much of this work requires to be drilled with 
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THE ROUND TABLE. 

Mr. Е. 5. Grogan makes a spirited reply to the “ Journal of 
Gas Lighting” on another page of this issue. He rejects the 
invitation of our contemporary to respond in its colunins, and 
with good reason. Our contemporary does not sufficiently 
appreciate the importance of keeping to facts. (We notice that 
a further pressing invitation for a reply is extended to Mr. 
Grogan this week.) Mr. Grogan's criticisms of the variation of 
gas pressure over very wide limits are strangely enough substan- 
tiated by the discussion on a Paper by Mr. J. Hewett, of the 
Birmingham City Gas Department, before the Midland Junior 
Gas Association, which is given in the current issue of the 
“J ournal of Gas Lighting." We shall deal more fully with this 
discussion in our next issue, but the poor opinion of gas 
governors expressed by a number of the speakers is evidence 
enough, for the moment, of the difficulties which gas engineers 
experience with varying pressures. The president of the Asso- 
clation said, in regard to the use of governors in consumers’ 
houses, that “ he did not think from what he had heard of them 
that governors were now all they might be for this purpose. . . 
He did not believe they had reached such a state of perfection 
that it was possible to recommend them, as one might say, 
wholesale.” 

* x ж * 

While we are on this subject we may also refer to the chal- 
lenge to Mr. Grogan of a Mr. R. G. Marks, describing himself as 
a gas-stove specialist, of Southport. This challenge is made in 
a letter to the * Journal of Gas Lighting," and suggests that the 
correspondent should meet Mr. Grogan in a public contest with 
electric and gas cookers. These are to be brand new cookers 
(for obvious reasons from the gas point of view), and each 
competitor (to quote the letter) shall " make and bake 
(say) six different things. I mention these as useful for the 
average family : A leg of mutton, two loaves of bread, an apple 
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pie, а rice pudding. a Yorkshire pudding and а sponge sandwich 
—all to be baked during the time the meat is roasting.” The 
italics are ours, and we :mpnasise this stipulation, because it 
reveals what is undoubtedly a " Looby” trap, and one into 
which a man like Mr. Grogan will.not readily fall. Mr. Marks 
may be a gas-stove specialist, but, apparently, he knows nothing 
about cooking. He may possibly be interested to learn that all 
the articles of food referred to could not possibly be cooked 
satisfactorily in any single oven at one and the/same time. 
Doubtless Mr. Marks gets this brilliant idea from Ве, му 
coloured posters of gas cookers which show some such meal as 
the above crowded into the compass of a single oven, and in 
such positions that it would be quite impossible for any house- 


wife to get any result worthy the name. Further, Mr. Marks. 


avoids the practical conditions which obtain in a kitchen by 
conducting the contest in a public hall where his oven would 
be directly connected to a large gas main. The only merit 
in Mr. Marks’ letter to our contemporary lies in the pro- 
posal for a public competition between gas and electric 
cookers on the same platform. We will not suggest the choice 
of weapons ; rather would we have the arrangement of the con- 
test outlined by independent authorities, when we should have 
no doubt in our minds as to the result. 


NEW ELECTRIC MINER’S LAMP. 


Mr. Sherard Cowper-Coles is introducing an electric miner's 
lamp which has several new features. It is fitted with a 4-volt 
accumulator and two lamps, each of which is capable of giving. 
2 с.р. for 10 hours. One of these lamps is fixed on the top'of 
the box containing the battery and is without a reflector. 
The other, which is on the side of the box, is fitted witha para- 
bolic gold-coloured mirror so as to give a concentrated yellow 
beam. This is found to be least trying to the eyes апа besides, 
does not throw such deep shadows. 


lade Plated. a = л ть иди 


Ls = z 
w noens 


ЖЫ . 
м m "au 


- __ 


fur 


— 


& ее Av 


т + 
“= 
= = 


ы 


SUPPLEMENT to “ The Electrician," February 2, 1912. 


SIEMENS 


MINING SWITCHGEAR. 


t | 
B, | ра. 
УУ (СУСС 


Мапата Mining switchboard 
suitable for pressures up to 3,300 volts, 


All live parts inaccessible. All working parts under oil. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orrics: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone! Сикклко 860. Telegrams: "SigMBRALOS, LONDON,” 
Supplies Dept. : 390, UPPER THAMES STREET, В.С. 
Telephone: Lonpon Wat 8270. Telegrams: ~“ Sigmotor, LONDON.” 


BRANCHES : 
BIRMINGHAM GLASGOW SHEFFIELD CALCUTTA SINGAPORE — SYONEY 
BRISTOL MANCHESTER JOHANNESBURG BOMBAY PENANG MELBOURNE 
CARDIFF NEWCASTLE САРЕ TOWN MADRAS RANGOON TORONTO 


ELECTRIC v. GAS COOKING—THEORY v. PRACTICE. 


MR. GROGAN’S REPLY TO THE 
OF GAS LIGHTING." 


Str: I have been handed the issue of the ‘‘ Journal of Gas Light- 
ing " dated January 23rd, in which they attempt to answer my letter 
to you of January Ist. 

I take it as à compliment that they should twice invite me into 
their columns, but I much prefer to avoid such explosive surround- 
ings and remain in the cleaner atmosphere of THE ELECTRICIAN. 
Although they have devoted more than а column to the subject. 
the reply chiefly consists of personal abuse. and not one statement 
of fact is made in support of gas cookers, excepting that there are 
some three millions in use in the United Kingdom. I am glad to 
know this, for it shows what a large field is waiting for electric cook- 
ing in this country. They admit not having tested an up-to-date 
electric cooker. therefore their comments are without value. 

І had hoped that the “ Gas World " would have published what 
they геа!!у can do with gas cookers, but no, they evade the point 
and express surprise that I should own “ to being the author of that 
piece of absurdity.’ and later repeat themselves with a variation— 
*' piece of absurdity " being paraphrased to “really astonishing 
statement." Oh! Mr. Gas Man, why you've missed this oppor- 
tunity since February, 1911. when the efficiencies in question were 
published under my name in THE ELECTRICIAN. Well, in answer 


* JOURNAL 


to your questions, I have no intention of helping you out of vour . 


slough of despond because I have brought vou from the theoretical 
British thermal units of heat in the air down to earth ; but I will say 
my tests were carried out over several years on different makes of 
gas stoves, all of which were hired out by gas companies ata rental 
of 2s. to 3s. per quarter. The tests were taken on commercial 
cookers under practica! working conditions in the kitchen, and are 
not theoretical laboratory results. | 

Мг. Gas Editor and his friends venture to disagree with the list 
of objections I give to gas cookers. Of course! Let him read my 
letter again and he will see that these are the objections raised by 
* any practical woman." І ат engaged Яму round the country 
displacing a part of the stated " three millions of gas cookers,” and 
therefore have exceptional opportunities to collect these expressions 
of opinion from the actua! user of the gas stove in the past. 1 am 


is writing under the sub-heading of “ More Eccen-Tricities.” 
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asked to give а name to the `` poisonous fumes, &c." Where is the 
necessity ? The practical results are as stated in my letter on the 
authority just mentioned. 

The Gas Editor is truly funny when he associates THE Erzc. 
TRICIAN with “ weekly comics " while at the same time he himself 
His 
sympathy flies immediately to the “ gas engineers who are manacled 
hand and foot, &c." I wonder how they would manage with 
restrictions of electricity supply which has to be maintained under 
penalty to within 2 per cent. up or down from the declared pressure. 

Remember this, Mr. Gas Editor, I do not confine my remarks to 
London only. The gas pressu e variation I referred to was observed 
by me in а provincial town of 300,000 inhabitants over lengthy 
periods, and the pressure was noted to vary continually a£ the same 
place, the limits being from five-tenths of an inch to 4 in. of water. 
Is this not an increase of pressure of 700 per cent ? I also tested by 
Junker's calorimeter the calorific value of this gas, and found it to 
vary considerably from day to day. How, then. can the cook be 
expected to repeat her results in а gas stove from day to day, as she 
can on the electrie cooker with perfect results always. Again, the 
heating value of electricity does not vary ' according to quality," . 
as stated in the Manchester advertisement, not even from town to 
town, whereas the calorific value of gas has large variations according 
to the town. I did not refer to the illuminating value of the gas. 
How many gas companies are supplying to-day with a guarantee of 
the pressure and calorific values? These two factors alone affect 
the cooking question. 

As the “ Journal of Gas Lighting " try to pin me down to London 
gas supply, I have taken pressure tests over 24 hours in the London 
area, using a 6-in. water-pressure gauge coupled to the main pipe 
on a gas cooker just above the oven tap. The variation was from 
six-tenths of an inch to 5] in. of water, or over 800 per cent. increase 
of pressure. This means that the consumptions of gas vary with the 
same position of the gas taps by over 100 per cent. Hence the 
necessity to watch a gas stove very carefully all the time. I am 
quite prepared for the gas man to retort that had the guage been 
coupled to the main from street this pressure variation would not be 
observed, but I am dealing with a practical case of a gas cooker 
working in the kitchen as fixed by gas companies. He will doubtless 
suggest that a gas governor should be used. but when this identical 
stove was installed the gas company advised against a governor. 

It is surprising, if there is nothing in electric cooking, that the 
gas companies take so much trouble to try to stop our progress. 
Only last week, while lecturing on electric cooking, no less than three 
gas representatives asked pertinent questions. The third came to 
ту last lecture armed with the latest gas ** laboratory " experience. 
At the end of this lecture a dua! discussion took place lasting about 
an hour, and the gas man could not gain one single point on cooking. 
He admitted the difficulty of getting sufficient pressure in low-lving 
districts, and that in very high districts he had to use а mercury 
gauge, for the pressure was so high that it blew out the water from 
an ordinary gauge. He suggested а governor on each gas stove, 
so I put it to my audience whether anyone present using a gas stove 
had ever used or been advised to use a governor. The universal 
reply was in the negative. and many confirmed my statement as to 
the very bad pressure and their inability to heat the gas stove at 
times. Oh! the irony of fate! This very gas man who came for- 
ward to defeat my object was the means of publicly demonstrating 
the high efficiency of electric cookers during the lecture when I 
asked for & volunteer assistant. Afterwards, having ascertained 
this gentleman to be an emissary from the Gas Light & Coke Co., I 
advised him in the future to come boldly forward and produce his 
card, when I should have great pleasure in giving him full informa- 
tion as to the latest phase of electric cooking ; whereas he stood up 
for an hour and saw every one of his arguments soundly thrashed 
in public (for the whole of the audience remained to the end), very 
much to the advantage of electric cooking and to the great detriment 
of gas cooking. 

I venture to give similar advice to the Editor of “ Journal of Gas 
Lighting," and to ask him not to get away from the points at issue 
by personal attacks. 


FREDK. S. GROGAN. 
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AIR AND OIL-COOLED TRANSFORMERS. 


. The extension of three-phase power supply in industrial 
districts has increased the amount of interest in large trans- 
formers. The power user whose consumption is usually 
measured on the primary side of the service is, ог should be, 
very keen on the use of only the most efficient transforming 
plant. The manufacture of transformers has undergone steady 
improvement during the last few years, and it is] now 
possible to obtain types and sizes which are suitable} for 
every requirement. “Union” transformers are? manutac- 


‘“ UNION?’ AIR-COOLED TRANSFORMER. 


tured in both air and oil-cooled patterns. For pressures up to 
5,000 volts and outputs up to 100 k. v.a. they are supplied 
With either air or oil cooling Transformers for higher pres- 
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sures and outputs are manufactured in the oil-cooled pattern 
only ; the oil providing a greater heat-radiating surface for 
lerge outputs, and a higher insulation for high pressures һар is 


* UNION" OIL-COOLED TRANSFORMER. 


possible in an air-cooled transformer. Further, the oil-cooling 
enables the windings to withstand heavy overioads for limited 
periods without damage, the resultant heat being absorbed by 
the oil, while at all times the windings are protected from dust 
and moisture. Oil-cooled transformers are manufactured in 
standard sizes up to 1,300 k.v.a. at 20,000 volts for three-phase 
circuits, and up to 1,000 k.v.a. at 10,000 volts for single-phase 
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circuits, but transformers for larger outputs and higher pres- 
sures can be built in accordance with special requirements. 

These transformers are of the “ соге” type—that is, the 

winding surrounds the iron. The upper and lower yokes are 
securely held by clamps which. while keeping the laminations 
rigid, also serve to support the weight of cores and windings. 

The coils can be easily removed, if necessary, without dis- 
mantling the whole transformer. The high-tension winding is 
divided into a number of small coils. "This arrangement re- 
duces to a minimum the possibility of breakdown, while it 
allows of the separate coils being so spaced as to permit free air - 
or oil circulation. The low-tension coils, cylindrical in shape 
are usually wound with flat copper strip in one layer, pro- 
viding a thin but mechanically strong coil. 

In the design of the tanks every effort has been made to 
secure strength and durability with lightness, and in the 
smaller sizes the sides are of flat steel. In the larger sizes the 
sides are of deeply-corrugated sheet steel, to secure greater 
rigidity and a larger radiating surface. Each tank is fitted with 
a'valve to relieve undue air pressure inside, and in the larger 
sizes an oil-level gauge is also fitted. 

The primary and secondary windings of standard three- 
phase transformers are mesh-connected. Оп circuits with an 
earthed neutral transformers can be supplied with a star-con- 
nected primary, the pressure between the three phases of the 
mesh-connected secondary winding remaining constant on an 
unbalanced load. Standard three-phase transformers are fitted 
with six terminals, three for the high-tension and three for the 
low-tension windings. Оп single-phase transformers there are 
four, two for the high-tension and two for the low-tension 
windings. Three-phase oil-cooled transformers are also 
provided | with terminals connected to the neutral points of 
the high and low-tension . windings. 


MOONLIGHT TO OSRAMLIGHT. 


"The latest powder and shot provided for the Osramlight 
campaign is an artistic and attractive booklet entitled “ The 
Evolution of Light." Written in an easy swinging style, it 


Tur NEW G.E.C. Osram BOOKLET. 


LIBRARY. 


traces the progressive stages of the art of lighting from moon- 
light down to Osramlight. А selection of pages, together with 
the striking front cover design, is given in the adjoining 
illustration. The G.E.C. announce they will be pleased to 


Telepbcne: 10721, CENTRAL. 


supply quantities of this booklet, over-printed with con- 


tractors’ names and addresses, free of all charge upon applica- 
tion. to their Publication Department, 67, Queen Victoria- 
street, Е.С. This booklet is so tastefully designed and well 


"printed that it is bound to interest the public in the subject 


with which it deals. All enterprising contractors and com- 
mercially minded station engineers should procure supplies 
and judiciously distribute them amongst lighting consumers 
in their various localities. 


ASSISTED MUNICIPAL WIRING. 


In the present state of tension between som? electricity 
supply authorities and local wiring contractors any honest 
attempt to bring about a settled state of affairs to the benefit 
of both parties, safeguarding the rights of the contractors and 
giving the undertaking full scope for expansion, should com- 
mand general consideration. Such a scheme has been devised 
by Mr. John Christie, the engineer and manager of the Brighton 
undertaking, and it was recommended by the Lighting Com- 
mittee, but deferred by the Council at its last meeting. The 
Brighton assisted wiring scheme appears to be free from con- 
tentious matter, and should commend itself to consumers and 
contractors alike. All installation work 1s reserved to the 
local contractors, who receive Id. per unit up to a maximum of 
240 units per lamp, when the installation automatically 
becomes free. The Corporation collects all cash and pays the 
contractors their portion, The Corporation records decide in 
every case when an installation becomes free, after which 
current will be supplied at the flat rate obtaining at the time. 
There will be no hardship on the consumer paying the extra 
penny for a limited number of units, as it will amount to less 
than what he is now paying as rent for gas fittings їп many 
cases: these latter charges go on continually, some of. the 
fittings being paid for many times over. The anti-municipal 
trader has practically no grounds for complaint, as the Cor- 
poration does not compete with the trader in any way, nor does 
it incur any financial risk, but only asks for legitimate oppor- 
tunities of expansion. It certainly looks as though Brighton 
has found a solution to this otherwise vexatious question, 
without any help from a Parliamentary bill, and also without 
unnecessary friction. It is hoped that if the scheme is again 
introduced it may receive the benediction of th» Council, as 1t 
deserves a trial. Brighton is fortunate in being in this happy 
state, and a business developed on such popular lines should be 
sound and lasting. : 


MOTOR-CAR ACCESSORIES. 


We have received from the publicity department of Siemens 
Bros. & Co. (on behalf of their electric appliances department, 
Westminster, London, S.W.) а copy of the new issue of cata- 
logue No. 509, “ motor-car accessories," which supersedes the 
May, 1909, issue. The sections dealing with pocket instru- 
ments and electric-motor horns have undergone a careful 
revision, with the result that the pocket instruments are now 
listed in several grades, and new designs have been added to the 
list of trumpets for motor horns. This catalogue should be in 
the hands of all those who are interested in electrical accessories 
for motor cars. 
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their holders. 
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THE INSTITUTE OF JOURNALISTS. 


TECHNICAL, COMMERCIAL AND "CIENTIFIC CIRCLE. 

On Saturday evening last the first ladies’ night of this newly- 
formed circle of the Institute of Journalists was held at the 
Criterion Restaurant. The proceedings opened with a pleasant 
little dinner, which was followed by an excellent concert. Th: 
chair was taken by Mr. Gilbert Wood, who was ably supported 
by Mr. Spencer Маше. Mr. C. J. Mevjes, Mr. D. A. Louis and 
other members and fellows of the Institute. А considerable 
number of well-known technical journalists wrote expressing 
regret at their inability to be present. The muster totalled 


about 80. The toast of the evening, that of “ The Circle," . 


was proposed by the chairman in а felicitous speech, and Mr. 
Spencer Sarle, chairman of the London Section of the Institute, 
in reply, explained briefly the objects of the Institute and the 
advantages: which it conferred upon members. Hitherto 
these had only been embraced by members of the non-technical 
Press. They are, however, now held out to technical and 
commercial journalists through the medium of the Circle, and 
It is hoped that there will be а greater response than heretofore 
to the appeal for new members. The Circle has already held 
three monthly mectings, at which important subjects were 

iscussed, and at the last meeting, when the Law of Copyright 
was considered, an amendment to one of its clauses was framed 
and subsequently introduced into the bill recently passed by 
the House of Lords. Mr. W. E. Warrilow, on our own staff, 
18 а member of the Committee of the Circle, and would be 
pleased to supply information to any electrical journalists or 
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OUR NEW CATALOGUE 


A-C. Motors 


shows the following :— 


STANDARD SLIP RING MOTOR, 


" Cheapness has not been arrived at by any sacrifice of 
quality, or the skimping of material, but by improved : 
methods of manufacture, which will enable us to meet : 
any legitimate competition."—Extract from А.С. Motor : 
Pamphlet. 


SCHOLEY & Co., Ltd., 
151, Queen Victoria Street, LONDON, E.C. 


publicity men who would consider joining the Institute. The 
Technical and Commercial Circle has made a good start, and 
only needs support at this juncture to establish it on a suc- 
cessful footing. 


— 
——— 


А NOTABLE GROUP OF PIONEERS. 


———— ————M 


i | e i lebrations in 

An interesting group taken at the recent electrical celebrat ; 
Vienna. On the left, Mr. Etienne de Fodor; centre, Mr. Francis Jehl ; 
right, Mr. Thos. Alva Edison. 


FUEL SAVED IS MONEY EARNED. 
SARCO Specialities Save Fuel. 


SANDERS, REHDERS & CO., Ltd., 
108, Fenchurch Street, LONDON, Е.С. 
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Specialists in Electric Motor Starting and Control Gear 
Adams MC: [5 Balfour House Finsbury Pavement. London.EC. Works-Bedford. 


PROTECTIVE DEVICES AND THE NEW MINING RULES. 


Section D of the new mining rules stipulates that an 
indicator is to be provided for showing at once any defect 
in the insulation of the system. This requirement is similar 
to that in the old rules, and was, we believe, originally 
due to a suggestion made by Mr. W. C. Mountain as the result 
of his experience in colliery work. Messrs. Everett, Edgcumbe 
& Co. have developed no fewer than 24 distinct varieties of in- 
struments suitable for every class of installation, whether for 
high, low or medium tension. Fig. 1 shows an instrument 
suitable for the former and Fig. 2 one suitable for the latter. 
The committee recommended that any leakage of current 
should not only be indicated on а dial,but should trip the circuit- 
breaker and cut off the supply from either a part or the whole of 
the affected area. It was pointed out by various witnesses that 
this would actually lead to more trouble than it was likely to 
prevent. In the first place,the engineer in charge wouid be given 
no indication whatever of the state of his mains until a bad fault 
occurred, and, in the second place, when such a fault did occur 
the mine would be plunged in darkness and all motors would be 
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stopped. In the rules circuit-breakers with or without relays 
must be provided which cut off the supply in the event of а 
short circuit. as is common practice above ground. It was 
also laid down that leakage indicators were to be provided. 
When once it is shown by the leakage indicator that there is 
a fault on one of the phases (the instrument gives an 
indication not only of which phase is faulty, but also whether 
the fault is а bad one or not), it is necessary to locate its 
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position. Рог this purpose various instruments, based on the 
loop test or fall-of-potential method for direct current, and 
on the induction method for alternating current, have been 
introduced by Messrs. Everett, Edgcumbe & Co. 

By Rule 8 all switch or fuse covers and instrument cases must 
be connected to earth, and where an ammeter is required this 
necessarily entails aspecial form of instrument. Colliery engineers. 
were unanimous in their recommendation that ammeters. 
should be installed with each motor, such an instrument afford- 
ing an indication if anything is wrong with the motor. This 
coincides with standard practice in the Admiralty. А special 
Admiralty instrument is shown in Fig. 3, and it will be 
noticed that there are glands for leading the cable in and out of 
a water-tight terminal box at the bottom of the instrument. 
The winding is in a separate compartment from the movement, 
so that as often happens, if the glass of the instrument 1s 
broken по damp can find its way to the winding, and the insula- 
tion remains unimpaired. The water-tightness of these instru- 
ments is real and not imaginary, and in accordance with the 
Admiralty specification, each iustrument is tested under 
3 ft. head of water before being passed. 
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Rule 9 calls for the protection of the low-tension side of 
transformers, and for this purpose, where it is not convenient to 
earth the winding, Messrs. Everett, Edgcumbe have introduced a 
special form of spark-gap (Fig. 4). This consists of two small 
cylinders separated by a narrow air-gap and mounted on porce- 
lain in^a cast-iron case. Опе of these spark-gaps is connected 
between each pole of the transformer and earth, so that should 
the Н.Т. current find its way into the low-tension winding а 
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short-circuit occurs which blows the primary fuses, at once 
cutting"out the faulty transformer. | 

Rule 11, Section A, calls for lightning arresters to be installed 
wherever required, and collieries which have often a consider- 
able length of overhead conductors in exposed positions are 
liable to disturbances from lightning. Fig. 5 shows a compact 
form of lightning arrester suitable for systems between 1,000 and 
4,000 volts, and Messrs. Everett, Edgcumbe & Co. also supply 
horn-type arresters for use out of doors or in stations, either 
connected direct to earth, or, as is strongly recommended, in 
series with a Brazil powder lightning arrester resistance. 

The new mining rules although possibly erring on the side of 
caution are, in the main, satisfactorv, and in view of the 
above facts the соШегу manager can comply with them, at any 
rate аз far as protective devices are concerned. 
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EXAMPLES OF INDIRECT ILLUMINATION. 


Many people consider that, unless the source of light is 
barely above the line of vision, and strikes one in the eve, there 
is not sufficient illumination. This is exemplified by the fact 
that the average person, when asked his opinion of the lighting 
of a room, looks at the light not realising that no matter how 
brilliant the lamp may be, if the proper amount of illumination 


Fie. 1.—Mazpa Inpirect LiauTiNG 1х Boarp Коом. 


does not reach the right place, the result will not be satisfactory. 
In reality it is not the brilliance of the light source which should 
be considered. The important point is to obtain an even 
illumination which shares the characteristics of daylight, and 
1з free from glare and harsh shadows. oe 

A satisfactory approach to this class of illumination 18 given 
by what is known as the B.T.H. * Daylight System." This 
employs an inverted fitting having а number ot powerful and 
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efficient `* X Ray "reflectors. The superior results given by 
this indirect lighting system are largely due to the powerful 
reflection given by these X Ray reflectors in combination 
with Mazda’ lamps. This method of lighting is not so well 
known in this country, but it has considerable vogue in America, 
where its advantages are clearly realised. There it is recognised 
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that frequently direct illumination may produce false high 
lights and shadows which mere or less distort the decorations 
and structural features of an interior—sometimes to the »xtent 
of completely reversing the effect intended. With indirect 
lighting true daylight effects are produced. ` 

All who are interested in preserving the beauty of our build- 
ings will welcome the action of the British Thomsou-Houston 
Co. in introducing these fittings into this country. An excellent 
example of this system cf illumination may now be seen at the 
Company's London Offices. The accompanying illustrations— 
reproductions from untouched photographs taken entirely by 
artificial light—indicate how even is the intensity of the illumi- 
nation, and how restful its general effect. The system leaves 
nothing to be desired from the illuminating point of view. 

The Board Room shown in Fig. 1 is lighted by two com- 
position fittings, each containing four 80 watt lamps equipped 
with X Ray reflectors. The intensity of illumination at table 
height is 3 ft. candles, and the variation in thi: over the whole 
area does not exceed one-tenth of a foot candle. The office, 
shown in Fig. 2, is illuminated by one composition fitting 
equipped with four 60 watt lamps and X Ray reflectors, with 
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an illuminating value at table height of about 3 ft. candles. 
A further ‘nstance is the lighting of a lobby by a single light 
fitting, equipped with one 100-watt lamp and X Rav reflector, 
which also produces most pleasing illumination. The fittings 
are in themselves artistic. and in keeping with the furniture 
and arrangement of the rooms. | 


te HUMIDIATORS. 


Klectric heaters, either of the 
2 radiator or convector tvpe, are 

Рр) the most healthful means of 
] raising the air of a room toa com- 
tortable temperature. Since по 
actual combustion takes place to 
produce the heat, the air is not 
impoverished by loss of oxygen, or 
made impure Бу the formation of 
gases injurious to the health. Any 
form of heat produces dryness and 
a loss of humidity, and the air we 
breathe should possess a certain 
degree of humiditv for health as well 
as comfort. А coal fire is one of 
the most inefficient heaters, as the 
greater proportion of the heat units 
are lost up the chimnev. Therefore 
a constant supply of air has to be 
arranged for, and the air of a room 
changed at a higher rate than with 
electric heating, and this causes 
draughts. With electric heating the 
atmosphere is not impoverished by 
loss of oxygen, but it gives up 
some of its moisture in proportional 
amount to the increase of tempera- 
ture, and anv arrangement which 
while heating the air also supplies it 
with the necessary humidity must 
Dbe most suitable. The heaters are 
made in the four- and two-lamp 
patterns and may be obtained from 
` Simplex Conduits (Ltd.), who will 
supply further particulars on re- 
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“TANTALUM REX." 


The latest type of Tantalum advertising is an adhesive label 
slightly larger than a penny, and is printed in black on bronze 
paper. The head is a facsimile reproduction of the now 
famous ;" Satisfied Consumer," and the current · super- 
scription " Georgius V. Dei Gra: Britt: Omn: Rex Fid: Def: 
Ind: Imp: " is replaced by the words 
shown in the illustration. This novel 
and distinctive idea should be appre- 
clated by enterprising tradesmen 
and station engineers, and a post- 
card inquiry to Siemens Bros. Dyna- 
mo Works, Lamps and Fittings 
Dept., Tyssen-street, Dalston, Lon- 
don, N.E., will secure a supply of 
these stamps free of charge. 

The company communicated with 
the G.P.O. authorities, su‘) mitting the various types of adhesive 
labels (including that me1'ioned above) used by them in order 
to ascertain whether such labels would infringe the postal 
regulations, and have received the following reply from the 
secretary :— 


* With reference to your communication of the 3th inst., Тат 
directed by the Postmaster-General to inform you that the labels 
of which vou enclosed copies are not of such a character as would 
render postal packets to which they were affixed liable to be stopped 
in the post." 


These labels may, therefore, be used with safety by members 
of the trade on their outgoing mail, although care should be 
taken not to affix them in such a manner as to interfere with 
the addressing of the postal packets. 
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THE ROUND TABLE. 


Among the thousands of motor “buses on the streets of 
London probably not more than 100 are fitted with electric 
lighting. The L.G.O.C. have evidently been too busy with the 
development of its “ В” type ‘buses to worry about an ећ- 
cient scheme of illumination. Here surely is an opportunity 
for joint movement on the part of Messrs. Gaster & Willcox. 
The time is ripe for a concerted descent on the management with 
a demand that electric lighting be immediately introduced. 
The fusion with the Tubes will not be complete without this very 
necessary addition to the 'bus equipment. The National 
Steam Car Co. have more modernideas. Though they are out- 
numbered almost a hundred to one by the “ big red generals," 
they purr quietly along at night, brilliantly lighted by electric 
lamps. The equipment appears to be quite up to date. There 
is a small dynamo underhung from one of the chassis girders, 
and chain-driven from the engine shaft. The usual battery 
completes the outfit. The steamers are much more comfortable 
to ride in by day. for there is no clutch to throw one down the 
stairs with its jerks. At night these charms of riding are further 


enhanced by the bright lighting. 
ж * * * 

Since Jan. 1 we have noticed an almost continuous stream of 
complaints in the Press on the State telephone service. Some 
miserables have gone to the extent of giving up the 'phone and 
others ery out bitterly because of serious financial loss. For 
our own part we have met with a greater amount of inattention 
and inaccuracy than under N.T.C. rule. Still we must not 
grumble. The * clerk-in-charge " to whom we were forcibly 
introduced, and whose acquaintance we continue to cultivate, 
willy nilly, has a very nice volce, and seems to be a most obliging 
young lady. We refuse to think what the service would be like 


without her. 
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A London penny evening contemporary was last week respon- 
sible for a good joke at the expense of the telephone men. 
During the afternoon it postered Fleet-street (at any rate) with 
“ The New P:M.G." We know of one prominent State official, 
an erstwhile N.T.C. man, who bought eagerly and anxiously so 
as to get first news. Our contemporary succeeded in scaring not 
a few of the new telephone men with this clever ruse, for no man 
likes to be arrested in the street with the information, even if 
it be in cipher, that his new chief has been displaced. 


к * * ж 


The * Journal of Gas Lighting " goes to press early in the 
week, so that it finds itself without space to reply to Mr. 
Grogan in its present issue. Its remarks are confined to a 
six-line paragraph, which is concluded with the following :— 
** We are unable this week to deal with these seriously-written 
contributions toa topic of current interest—the abuse of the 
gas cooker as a salient feature of electric oven propaganda.” 
Exactly and vice versa. Meantime we assure our con- 
temporary that Mr. Grogan's mental vivacity is still 


unimpaired. | 
* * * * 

The attendance at the Institution dinner was a little below 
the level of last year, though the large hall at the Cecil seemed 
quite full. The chairman had set his time switch to cut off all 
speakers at 9:45, but Sir George Reid sat down several seconds 
ahead of the operation of the instrument. Such mechanical 
precision is unprecedented in the annals of the Institution. 
We could not miss but hear Mr. Hammond's audible apprecia- 
tion of the speeches, and were half tempted to ask him to tell 
the company by how much the new subscriptious would be an 
increase on the old. The re-union after the dinner was dis- 
appointing, because there was so little seating accommodation. 
Then again the waiters would get in the way. 
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LUMINOUS RADIATORS. 


‚ YThe luminous radiator is losing none of its popularity, in spite 
of the fact that the convector isa more slightly efficient piece of 
apparatus. The new list of Messrs. Siemens Bros. Dynamo 
Works contains illustrations of so many different patterns of 
luminous radiators that we must confess to a little difficulty 
in making a selection. On the other hand, the customers for 
this class of apparatus are usually drawn from every class of 
the purchasing public, and it is necessary to be in a position 
to supply almost anything that may be asked for. In the 
matter of taste and price the list leaves nothing to be desired, 
in spite of its variety. The four-lamp radiator predominates 
among the illustrations, and is doubtless very popular with the 
rates for energy for heating purposes down to an average of 
14. a unit in most large towns. The four-lamp is undoubtedly 
the correct 'type to employ. We notice a number of new 
patterns, while many of the old favourites are still very much 
in evidence 


NEW OSRAM LIST. 


Practically the whole of the new * 0.5." section list of the 
General Electric Co. is devoted to the Osram lamp with drawn 
wire filament. The General tElectric Co. has only recently 
announced that the Osram lamp in its latest form is supplied 
with a continuous filament, and the publication of this new list 
is consequently ‘of considerable interest. The lamp is offered 


in candle powersas low as 16 for all voltages up to 260, and as `, 


high as 1.000 с.р. and similar voltages. In the low-voltage 
tvpes the lamp can be obtained in the 10 c.p. size. The figures 
for energy consumption are given as practically the same as 
those obtaining with the squirted filament. А new pattern of 
lamp is the 70 hefner с.р. which takes 80 watts and which 
has been introduced for street lighting. These lamps are 
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intermediate between the 50 c.p. and 100 c.p. sizes, and they 
will enable central-station enginers to compete with the 4 ft. 
an hour gas mantles which are now very popular. This lamp 
has already been adopted for this purpose ш а number of 
towns, ineluding Chelmsford, Croydon. Norwich, Ipswich, 
Aldershot, &c. Twisted flame and candle lamps are also 
offered with drawn wire filaments. Ап interesting lamp 13 the 
tubular pattern which is at present made for only low-voltage 
circuits. Itisa 16 c.p. lamp, taking only 17 watts, and there 
is a centre support to the filament which enables the lamp to 
be used in any position. Itisintended specially for trough or 


SPECIMENS ок OsRAM Moron-Can SEARCHLIGHT LAMPS. 


cylindrical reflector fittings for shop-window lighting or, for 
inverted lighting in connection with tubular reflectors. One of 
the most interesting sections of the catalogue is that devoted 
to Osram battery lamps. This type of lamp should now be in 
great demand owing to the increasing popularity of electric 
lighting for road vehicles of every description. Npectal atten- 
tion has been paid to the Jamps for use in headlights and 
searchlights. The filaments of these are specially supported 
and most of the patterns are supplied in the round type without 
pips. In one of these lamps there are two filaments burning 
in parallel, so that should one fail the second remains burning 
and gives half the normal candle power. We understand that 
by the use of these lamps a practically shadowless light 1s 
obtained. The concluding pages of the list are occupied by a 
section on auto-transformers. 
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MINING BELLS AND TELEPHONES. 


The development of special mining bells and telephones is 
admirably demonstrated in a list which the Sterling Telephone 
and Electric Co. have Just issued. Descriptions are given of 
special gas and watertight magneto mining telephones. These 
are of substantial construction and appear to be capable of 
resisting the roughest usage. Our readers will probably 
remember the exceptionally attractive exhibit of this class 
of telephone which the company made at Olympia. The 
gas and watertight cordless mining telephone switchboard т- 
cluded in the list is of considerable interest. The whole of the 
working parts are enclosed in a substantial iron case, and at the 
top of the cover are holes through which the indicator drop 
can be seen; the lower portion of the cover 13 occupied by 
selector switches of the revolving commutator type. These 
are operated by handles which pass through stuffing boxes. 
This type of board is listed for 5, 10, 15 and 25 lines. We give 
an illustration of the * Thruster” ironclad waterproof circular 
bell, which is also included in this hst. This bell is fitted with 
a totally enclosed movement and can be arranged for vertical 
or horizontal working. It is also suitable for single or trembling 
circuit. It will be seen from one of the views that the move- 
ment can be withdrawn for inspection bv the removal of four 


screws. «Тһе terminals are contained in a separate water- 
tight compartment access to which is given by a special stuffing 
box. This bell is offered in one size with 6 in. bell-metal gong, 
for four resistances, 2, 12, 95 and 50 ohms. It can be used asa 
tramcar conductor's bell, and also as a block signalling bell for 
railway work. Those of our readers who are interestedjin this 
class of apparatus should apply to the Sterling Telephone and 


Electric Co. for a copy of the list. 


G.E.C. CONCERT. 


An enjoyable social evening was spent last Saturday at the 
first of the annual concerts given by the athletic club of the 
G.E.C. at the Oval Concert Hall. Nearly 200, including a fair 
company of ladies, were present. Mr. Leonard Byng was in the 
chair. The audience thoroughly appreciated the programme 
presented and entered vigorously into the choruses of many of 
the popular songs. During the evening Mr. S. Davis presented 
to the St. James’ and Electric Football Club the Davis Chal- 
lenge Cup and medals. The runners-up were the team of Elec- 
trical Installations, Ltd., who were, however, well beaten by 4 
to nil on the afternoon of the concert. 
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VENNER SIGNS. 


These signs are made under " Venner” patents and are 
characterised by the advantage of heing capable of being read 
at any angle and at great distances. By the combination of 
glass spheres of varving diameters, any design, however com- 
plicated, can be copied and reproduced so as to get a brilliant 
outlined picture by night. A few of the new signs erected 
recently in London comprise such catholic taste in menus as 
supplied by the Eustace Miles Restaurant, Chandos-street ; 
Quadrant Restaurant, Regent-street ; Hotel Victoria, Northum- 
berland-avenue ; " Theatre Suppers ^^; " Clarnico Lily Cara- 
mels,” The Borough ; &c. The well-known Coliseum sign has 
now been converted from incandescent to arc lamps, opening up 
the probability of a revolution in long-range advertising. The 
increase in this business has decided the patentee, Mr. R. F. 
Venner. to take over the entire manufacture himself, and while 
the Credenda Works at Birmingham will continue in full swing, 
new and separate works will be immediately equipped in 
London. In future all communications should be addressed to 
Venner & Co., 6, Old Queen-street, Westminster. 


-———— — 


THE EXTINCTION OF FIRES. 


Two examples have recently been afforded of the remarkable 
efficiency of the Grinnell sprinkler as a means of preventing 
serious fires. Ап outbreak occurred on Nov. 10 at the Flour 
and Provender Mills of W. Primrose & Sons, Glisgow. s 
mill was equipped with an installation of Grinnell sprinklers. 
In the strut house 11 of the sprinklers operated in such a n 
that the fire was soon extinguished. W. Primrose & Sons d 
written to Mather & Platt stating that, owing to e ur 
action of the sprinklers, the only damage done = le s 
house was that caused by water, and a few VA ae it 
wood. They mention that but for the sprinklers the fire mig 
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ese it is clear that the question of smoke 


abatement is a vital one in towns. 
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organisation of such an exhibition Thi 

was held in the Victoria-road Skati i | е 
t а Skating Rink from Se 

Oct. 8, 1910. During this У о 


( т period of three weeks, between 
(0,000 and 80,000 visitors from Glasgow and the district passed 


through the turnstiles. The Press conducted a vigorous cam- 
paign in favour of the Smoke Abatement Crusade, and supported 
the exhibition n everv way. The exhibitors expressed the 
utmost satisfaction with the results attained. 

Since this exhibition the Corporation of Glasgow have initiated 
a system of differential charging for electrical energy, so that 
the charge for the domestic use of electricity (for other than 
lighting purposes) is now 1d. per unit. They have also intro- 
duced a svstem of supplying, free of charge and on hire-pur- 
chase, gas-cooking appliances, gas fires and radiators. 

Having regard to the success of the Exhibition of 1910, and 
realising that the concessions noted above cannot fail to pro- 
mote the use of both electricity and gas for domestic and busi- 
ness purposes, the Corporation have decided to hold another 
Smoke Abatement Exhibition this coming autumn. For this 
purpose arrangements have been made to retain the use of the 
Доо Buildings, New Citv-road. This is a large and spacious 
structure, and is easily accessible by tramcar and rail from every 
part of the city and suburbs. As it is the wish of the Corpora- 
tion that this exhibition should be of an educative as well as an 
attractive character, it has been decided that the charge for 
space to exhibitors shall be so low as to be almost nominal. and, 
further, that the electrical energy and gas required by exhibitors 
shall be supplied, to a reasonable amount, free of charge. 

Under these circumstances the Corporation feel that they are 
justified in anticipating that firms possessing specialities m 
smokeless fuel and combustion, and in heating and lighting by 
either electricity or gas, will co-operate with them to the fullest 

xtent in this enterprise. 
C We invite ш! readers to apply to Mr. James М. Freer, 
general manager, exhibition offices, 38, Bath-street, d 
for all details and conditions of exhibition, together with plan 
of the building and stands. 
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BRITISH MADE 
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| LAMPS| 


STRONG ano LASTING. 


WRITE FOR COMPETITIVE PRICES, 


THE ACTON LAMP CO., LTD. 


Works ¢ 
AGNES ROAD, 
UXBRIDGE ROAD, 
ACTON. 
Tel. : CHISWICK 1114. 


Sales Office : 
3, STAPLE INN, 
. LONDON, W.C. 


Tel. : HOLBORN 6323. 
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FERRANTI STAFF DINNER. 


The third annual Ferranti staff dinner was held at the Mid- 
land Hotel, Manchester, on F riday last, Mr. A. Bruce Anderson 
being in the chair. "Those present included three members of 
the directorate of the firm: Messrs. A. W. Tait, S. Z. de Ferranti 
and J. M. Henderson, M.P., as well as Messrs. S. L. Pearce, 
C. D. Taite, H. J. Hawkins and A. P. Wood. Before we sat 
down last Friday it occurred to us that a staff dinner was 
somewhat of an anomaly. Here were a few score of men whose 
work brings them into the closest contact with each other every 
day of their lives calmly proposing to spend three or more hours 
than were actuallv necessary in each other's company. То our 
mind a more natural course of behaviour would have been for 
them tosplit up into unitsand try to forget there were such beings 
as Ferrantians. Since Friday, however, our ideas have changed. 
We have seen that, after all, there are some uses for staff dinners. 
They enable Mr. T. P. Meter, of the London branch, to explain to 
Mr. O. B. Switch, of the works. exactly what was meant by that 
“shirty ” letter suggesting the purchase of an alarm clock. They 
also enable two agents to assure each other with hands on 
hearts that they have not really been mutually filching each 
other's business. АП these little adjustments, which we all of 
us know are required even in the best-managed firms, are not 
made more difficult by the simultaneous consumption of a good 
dinner. So we say let the staff dinner go on! There being so 
much of importance in the under-current of talk, so much 
running about from table to table to speak to old friends, it is 
not surprising that the speeches are but a small part of the 

evening's proceedings. Mr. Anderson, in proposing " The Fer- 
ranti Company," was, however, able to give a most glowing 
account of the progress of the firm. He congratulated all and 
sundry on the excellent show at Olympia, and spoke feelingly of 
Mr. M. B. Field's departure. This toast, like that of “ The 
King," was duly honoured in solemn silence. It was not until 
“ The Visitors ” was drunk that the assemblv burst into song. 
This is all the more surprising as Ferranti (Ltd.) possess an excel- 
lent Musical Society, the orchestral members of which gave a 
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There is more in 
interior lighting 


than is generally supposed ; many 
liabilities to error—many oppor- 
tunities for going astray — if 
you don't start right. Let US 
start you in the right track, and 
secure for you your customers' 
esteem. Prosperity will follow. 


SPECIALISE IN 
ILLUMINATION 


IT PAYS. 


“PARK SI, — souTHWARK, LONDON.S.E. 

good account of themselves during the evening. At present, if 
we may say so, thev play rather too much as individuals and not 
enough as an orchestra, but that fault will, doubtless, disappear 


with practice. Altogether а most enjoyable evening! And so 
to bed! 
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'MAZDA TRACTION LAMPS. 
Thomson-Houston Co. 


action lamps, which they ¢ 


the ronditions . 
supplied for series ing. | 
for railway voltages of 500, 550 р 900 voli i Pu Rae 
economy oe s. The improved 
У given by the Mazda 
amp over the ordinary саг- 
on lamp used in tramway 
Service. amounting to about 
70 per cent. renders these trac- 
tion lamps an excellent sub. 
Stute for the old lamps. The 
consumption of the ordinary 
16 c.p. carbon filament tram- 
way lamp is between 65 and 
70 watts. The new Mazda 
traction lamp of 16 c.p. and of 
corresponding life to the car- 
on lamp requires onlv 23 
Watts—a difference amounting 
to from 42 to 47 watts. This 
gives a saving in 2,000 hours’ 
life of 84 to 94 units (kilowatt 
hours). Assuming the cost of 
power at the low value of 1d. 
per unit, the value of the power 
saved is very nearly 2s. per 
lamp. Beyond the mere power 
cost there are the further 
gains of the released capacity 
of generating equipment, 
corresponding to a saving of 
some 70 per cent., and there 
Is the added attractiveness 
and inducement to the public 
to patronise the tramwav service owing to the brilliant car 
lighting. The Mazda traction lamp. while somewhat higher 
in first cost than carbon lamps. more than justifies the addi- 
tional expense. Tramway undertakings should put «these 
lamps in trial service on their lines. A number of leading com- 
panies have already done so. and the results are, we understand, 
very gratifving. 


Тнк Mazpa TnacrioN Lamp, 


WOODHOUSE CASING TESTS. 


With a view to obtaining an independent testimony as to > 
electrical continuity of their system the \ o m 
Casing Co., Ltd., Craven House, Kingsway, W C. recent y su | 
mitted samples from stock to Faraday House, for the рш рове i 
atest. It will be seen from the report below that t А E | 
is in every way satisfactory. It confirms the claim i ч yt E 
manufacturers, that an electric bond is made ns | d 
bling the parts, and that the parts cannot be assembled without 


‘SIMPLEX CONDUITS Lo, 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— Sheer eae 
DUITS, CABLES, ACCESS , 
TINGS: MOTORS, ELECTRIC HEATING | 
AND COOKING MATERIAL, &c. 
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unlikely that the 


her shows that it is e 


xtremely 
. 1 DY any ordinary 
uffer. This is due to the fact 
the lengths, and 

: . Sprung one over the ot} 
“н к | g ле Other, 

E ro А SAMPLE OF WOODHOUSE STEEL CASING 
you subi "dance with vour instructions we have tested the ste | ап 
ү aed to us, and we beg to report аз follows -__ мш 
e lengths of the ceasing and Capping were fitted together 


test was з in if 
as made to ascertain if the casing were electrically 


and a 
Current. was 


continuous. 
Of potential 
lv. was measured. 
and it included four 
apping was measured 
anner, and the results were as follows :— 
Resistance. 
e. Less than 0:1 ohm. 
uw ess Less than 0-1 ohm. 
Temperature, 58° Е: 
After the above test had been made. one of 
apart, and the ends of the casing and capping were bent about 
were roughly straightened wit} i i 
re-made. The resistance w 
before, and there was no 
Faraday House. 


Jan. 99. 1912. 


s of the casing and of thec 
above m 


Casing... 
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б Principal. 
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SIEMENS SUPPLIES SMOKER. 


The annual smoker is a 


recognised institution among most of 
the manufacturing firms and supply houses, and we know of no 
better means of bringing together those who buy and those who 
sell. Like Captain Ginger, who pined for the smell of powder 
and was roused by the sound of shot and shell, the atmosphere 
of the smoke-laden concert room has the effect of awakening the 
enthusiasm of the most apathetic, and often at an early stage in 
the proceedings. Connoisseurs in the flavour of tobacco smoke 
would have been in their element on Friday evening last at the 
Cannon-street Hotel where Mr. С. Koettgen presided at the 
Second Siemens Supplies Smoker. The company outnumbered 
those of last year by almost two to one, and by the time the 
interval was reached the air. on being duly calipered, was found 
to be of the requisite thickness for the concert to proceed. The 
entertainment was on a more elaborate scale than last year, and 
Mr. Hitchcock is to be complimented on the selection of the 
various turns, each of which seemed to meet with general appre- 
ciation. The chairman called the attention of the company to 
an “extra ` in the shape of the " Zed ” cigars kindly provided 
by Mr. Kefford's department, * where the fuses come а 
Не explained that оп no account would the smokes E » 
Mr. Kefford must also be complimented on the уу шш t j 
literary matter surrounding each cigar; it madeit most di н | 
to decide which of the two things wasthe better. Ап ия : 
delightful evening terminated at a very late hour. us c d 
man was ably supported Ьу Mr. Antill, of Caxton sree E 
Mr. A. H. Bate, manager of the supplies department a E 
Thames-street. We look forward to the third Siemens conc 
in anticipation of even greater pleasure. 


FUEL SAVED IS MONEY EARNED. 
SARCO Specialities Save Fuel. 


SANDERS, REHDERS & CO., Ltd., 
108, Fenchurch Street, LONDON, E.C. 
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No Temperature Coefficient. Wire wiil not Rust or Perish. 
Contains no iron. 
The only Materlal of its kind Manufactured in England. 
Used largely and Specified by the Admiralty. 
Used also by the айап and Japanese Admiralties. 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. 
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Makers : | Agent: LIONEL ROBINSON, 


HENRY WIGGIN & CO., Ltd., , 3, Staple Inn, London, W.C. 


GEORGE STREET, BIRMINGHAM. | Telephone : 6323 HOLBORN. 
Telephone : 6400 CENTRAL. Telegrams : " WIGGIN BIRMINGHAM.” Telegrams: '"FERRYDOM, LONDON." 


—— m — ~ 


$^ Sone See . - е» Sen ae ч " 


Te METAL LAMPS 


British—from cap to pip. 


It is really worth while to E 
become a vigorous **POPE" Е. 
dealer—to make a good dis- 
play, and to recommend the 
lamps whenever there is an 
opportunity. 


WITH OIL UP To цуе F- 
BEFORE BEING sep | "POPE" Lamps have secured а good 


reputation amongst those who appreciate 
better light at lower cost—those who act as 
your salesmen, by commending the ‘‘ Lamps 


ON OFF ‚ that Last” to others. we 


Just another point to memorise—An order for “POPE” E 
Lamps is invariably repeated, not once only, but many 
times—bigger business for you. 


| | | Pope's Electric Lamp Co., Ltd. > 
Pamphlet No. 144 gives full particulars HYTHE ROAD. WILLESDEN, LONDON vw * 


A. REYROLLE & CO., Limitep Telephone :-—1170 WILLESDEN. "P 
HEBBURN-oN-TYNE, ENGLAND 9 


These are the only positions in which 
the handle on this switch will remain, 
There being no intermediate position, 
it is impossible for the contacts to be 
burned owing to careless manipulation. 
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___ АаБМТЅ REQUIRED 
THE N.P.U. CIRCUIT-BREAKER. 


Messrs, Nalder Bros, & Thompson have 
market a circuit- breaker which attracted a g 
at the Olympia Exhibition, Itis compact in desi d of 
ticularly robust construction. It is fitted with eee. 
out and loose handle, althoug 
preferred. The 
either as an overload wi 
or overload and 


Just placed on the 
ood deal of attention 


h carbon breaks can be supplied if 
arious forms 


| а to release the 
18 по possibility of its opening acci- 
cannot be replaced 
| tripped by hand. 
rtles of a circuit-breaker with 
onsistent with its good qualities 


While the overload 18 still on. 
Therefore it combines the prope 
the advantages of a switch. С 
Its prices are very low. 


GLOVER’S CABLE ACCESSORIES. 


Users of list No. 9, in which Glover's cable accessories are 
described and priced, should have no reason to complain of the 
serviceable character of the book: it is one of the most sub- 
stantial accessory lists which has recently come into our hands. 
It is a volume of some 300 pages, divided into sections which 
are coloured on the outer edges of the pages for ready reference. 
There are six sections in all, and these deal respectively with 
(1.) standard sleeves and boxes for solid type Joints, (ii.) stand- 
ard boxes for disconnecting link type joints, (iii.) cable BUS- 
penders, boxes, cleats, winding drums, &c., for use in mines, 
(1v.) standard processes and fittings for sealing the ends of 
cables. (v.) standard box details and Jointing sundries, and 


(vi.) standard feeder pillars, frame and covers, ventilators and | 


contract sundries. Each of these sections contains carefully 
prepared drawings and photographs of the various accessories 
dealt with, and the combined efforts of draughtsman and 
printer have been productive of admirable result. Space will 
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AN ATTRACTIVE FITTINGS LIST, 
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PERSONAL CHAT. 


King’s House. 
have found Mr. Cridge, of the Electrical 
ment, in solemn conclave in h; 
then the other of two o 


Schofield апа Venner Sharp. If the Greeks are to be feared 


these things portend? We are 
ere may be the beginning of an 
attempt to re-form the meter ring! Mr. A. J. Cridge did great 


thers have failed he may succeed. 


* * * * 


At the dinner of the Institute of Journalists on Saturday 
week we were vis-a-vis with Mr. Leon Gaster, and we found 
him bubbling over with the very latest news in the world 
of illumination—scientific illumination, we beg his pardon. 
He was especially delighted at the number of students of 
applied illumination on the books of the London technical 
schools. “ Опе hundred young men have taken up this 
interesting course, and we are hopeful of good results," said 
Mr. Gaster; " but," he continued, " the most striking thing 
about the enrolment of these students is that 25 per cent. of 
them have been drawn from the South Metropolitan Gas Co. 
alone." Those who are personally acquainted with Mr. 
Gaster can imagine the emphasis he would lay on this sig- 
nificant fact. Quite naturally he commended it to the imme- 
diate attention of the electricity supply authorities in London. 
We have always wondered how Mr. Gaster maintained. his 
apparently inexhaustible fund of good humour.’ We Bye : | 
him at the dinner, and he says that it is always ев : 
keep cheerful. * Laugh and grow fat, you know. we s rà 
of wisdom certainly applies to Mr. Gaster, but we ре B : 
label him among those happy men and women o ye 
R.L.S. said that " when they entered a room it was a 


another candle had been lighted." nme 
AND. 
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THE ROUND TABLE. 


We are at last to have а summer meeting of the [nstitution, 
after all these years! But we question the wisdom of putting 
it in series with the I.M.E.A. Convention. This is an unfor- 
tunate beginning to the project. [sit too late to alter the date ? 


ж ж Ж * 


It will be a merry, merry meeting at Harrogate this year- 
Though the Т.М.Е.А. members will only be there two days 
(vide programme) they can spend four nights there. What 
will President Wilkinson say in his address that he has not 
already said at many of the meetings? Electric cooking is to 
figure in the Papers read, and, of course, the Annual Dinner will 
be prepared by Grogan. 


ж * ж * 


The price of gas in London is now reduced to 2s. 6d. per 


1,000 for lighting, heating, cooking and power. The week 
which witnesses this momentous reduction, filled as it has been 
with political signs and portents, also sees Mr. Renwick, 
through press of work due to his new managerial duties, vacate 
the chair of the Electricity Publicity Committee. Surely this 
Is not a mere coincidence ? Londoners, flock up in your 
thousands and use more electricity than ever ! 


* ж ж x 


Last week our contemporary of Bolt (why not Volt ?) Court, 
the * Journal of Gas Lighting." was in labour of the proverbial 
mountain, and this week has brought forth the proverbial 
mouse, [n its two and a-half columns of reply to friend 
Grogan it has failed to make a single point. ‘‘ Round and 


round the rugged facts the ragged gas man ran." That sums 
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up the attitude of our contemporary. On another page Мг, 
Grogan deals with his critics in the way they deserve. His 
propagandist work will keep him so busy that he is unable to 
undertake to arrange to meet his challenger, but we will not let 
the matter drop. Mr. Marks shall not spoil for a fight. We 
will have that abnormal oven of his out in the open before long, 
and he and Grogan shall do the thing properly. Meantime, 
will our esteemed contemporary help us to keep the ring ? 


ж * ж ж 


Manchester is to have an Electro-Harmonic Soclety, and 
thereby will pay a great compliment to the metropolis. In 
the preliminary list of the Committee we don't see the names 
of Hill and Pope, those stalwarts of entertainment in the north. 
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WATTLESS CURRENTS. 


G. M. G. 

There is no truth in the rumour that the G.E.C. are intro- 
ducing a "Varsity " metal lamp. 

Does the P.M.G. ever use the telephone ? 

Will the “ Financial News " form a society for the protection 
of after-dinner speakers ? 

Will Messrs. Eck and Willcox give us for publication their 
candid opinion of the lighting of the waiting hall at Euston 
Station ? 


Will Mr. Grogan be offered the vacant chairmanship of the 


Electricity Publicity Committee ? 

А complete insurance against a coal strike— The Diesel 
engine. 

Etiquette of the Telephone.—No calls between 1 and 2 p.m. 
and Запа 9 p.m. Operators please note. 
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A NEW ADJUSTABLE LAMP. 


There is undoubtedly a demand for a portable ty 
which can be easily adjusted for a variety of lig ng 
With the carbon lamp of low candle-power the unit light port- 
able fitting for reading and other individual purposes was very 
commonly used. When metal lamps were introduced the 
amount of illumination afforded bv the high candle-power units 
which were at first in vogue was greatly in excess of the require- 
ments of a portable fitting. Progress and development in 


pe of lamp 
hting purposes. 


D.G. ADJUSTABLE LAMP IN HoRizoNTAL Posrrion. 


i f small candle- 
, however, provided a lamp o 
е о. бо circuits), and we Dey expect to 
Koo crie ы 
orham | 
4 г с introducing а convenient form of portable 
ency, 


REYROLLE WALL PLUGS 


For Portable Machines, Lights, &c. 
Pamphlets 114, 122, 88 and 45 give all particulars. 


HEBBURN-ON-TYNE, ENGLAND 
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lamp, Which can be used fora number 
avallable аз а 


t n a swivel head. 
which carries the lampholder, 


ү lamp 
simple release of a clamping 


and shade, 
screw the rod can be р 


VIEWS SHOWING THE ADJUSTABLE FEATURES ОЕ THE D.G. Law». | 


position, horizontal or vertical. 


VIDE one, and can be turned so as to show the light in any 
required direction. It also serves to screen the eyes from the 
direct ravs of the lamp. 

There are innumerable uses to which a lamp of this class can 
be placed, but these we must leave our readers to judge by the 


The shade is a Special revol- 


D.G. АМР For Piano LIGHTING. 


; : Е 
illustrations of the lamp s Ы né E. баи 

tly opportunity o | | 
о Смер. Drake & Gorham for further details an 
prices. 
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| VICKERS CONTROLLERS | 
| FOR ALL SITUATIONS AND! DUTIES 


| 

I The illustration shews an Oil Immersed Controller | 
Ш for operating а Main and Tail Haulage Gear Motor. | 
| you require Controllers for any kind of service | 
(il we shall be pleased to quote. | 
| 

|| 


| The Electric & Ordnance Accessories С. Limited. 
[|| Proprietors: VICKERS Limited, "2 | 
| Aston, Birmingham. | | 
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| | 
IMPRESSIONS ОЕ ТНЕ MIRACLE. Rheinhardt knows, and the publie should know, that none of 
| | these things would be if there were no electricity available. 
One of our £88 contemporaries stated recently that miracles The technical details of *: The Miracle " are in themselves 


happened outside Oly mpia, and proceeded to speak of what it unimpressive. We put them on record at the end of these 
considered to be a miracle їп gas lighting in a certain northern notes because they are worthy of mention, but one must read 


is, however, quite sufficient for us, whatever it may mean tothe mean. Since the electrical exhibition, which closed at the end of 
- Journal of Gas Lighting." Max Rheinhardt owes a deep October, there have been two other exhibitions. These in them- 
debt of gratitude to electricity. His my stery play would have selves imposed a great strain on the consulting and operating 
en a sheer impossibility without it. The L.C.C. would never electrical engineers, because each required individual treat- 
have sanctioned a gas lighted “ Miracle." Indeed, it would ment from a lighting point of view. Hard upon their heels 
have been little short of lunacy to have attempted it, but we came “ The Miracle,” which introduced absolutely new ideas 
cannot get the gas people to admit it. They strut about talk- into the illumination scheme of the building. The regular 
ing of inverted burners апа. high-pressure. mantles, апа are circuits and feeders had to be re-arranged, and in addition 
actually still pluming themselves on the superiority of gas over some 10 miles of new cabling and wiring had to be done. The 
electric lighting. We do not often make a big public event the range of this work extended from the three searchlight bridges, 
occasion for administering a rebuke to gas, but we cannot under the roof, slung 150 ft. from the floor, to the machinery pit. 
allow the ~ Miracle ” to pass without recording our apprecia- 12 ft. below the floor, in the centre of the arena. (This pit, 
tion of the important part which electricity plays in its pro- 90 ft. long by 20 ft. wide, was dug and lined with concretefin 
duction. four days.) Fireproof switch-rooms had to be provided, and а 
It has been our good fortune to witness * The Miracle " from complete signalling and telephone system put into working 
both the public and scenic view points. We have heard the order. All this was done against time, and completed before 
opinions of the audience freely expressed around us, and have the opening performance. B 
been struck with their approval of the spectacular elements of Under the guidance of Mr. Hugh Bourne, of the firm"of 
the play. It is not only the music, it was not only the crowds, Albion T. Snell, consulting engineers, we went the round of the 
it is not only the mystery of itall. It is also the lighting effects, electrical installation. Without doubt the most interesting 
the movements of the central staging and the wonder of the fire experience was the climb up the 250 steps into the roof of 
Scene which leave their mark on the public mind. Max Olympia and the subsequent descent into two of the search- 
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This we were privileged to do during а рег- 
formance, and we sympathise with our contemporaries who 
preceded us for cutting out this part of the inspection of the 
The difficulties of spotting the principals during 
the play can be realised a little from the seats occupied by the 
audience, but they are not fully understood until one ascends 


light. bridges. 
equipment. 


to the eeries above the arena. The bridges occupy such а 
position that each commands a certain section of the floor 
below. The edges of these sections overlap, so that the prin- 
cipal performers can pass from one to another of these areas 
without appreciable blinking in the beams of light. The 
searchlights are mounted on suitable trunnions, and can cover 
a spot almost. vertically below the bridge. The colour glasses 
are held in metal frames, and each is attached to a short length 
of cord, so that should the operator let the glass slip it does not 
fall into the arena—a wise and necessary precaution. The 
grooves. for these slides are of metal, and are а little noisy 
during quick changes. Beyond this no criticism. can be 
levelled against а unique method of lighting. It suggests 
possibilities for the Military Tournament and also the Horse 
Show, which we hope will not be overlooked by the manage- 
ment. 

The fire scene viewed from below is a most weird combina- 
tion of bells, noise, steam, dust and men, but it is entirely devoid 
of confusion. Nothing could be more orderly. It's a pity that 
the are lamps, &c., come from Germany, because the British 
product is equally as good ; that Бу the wav. We should like 
our Neotch friend on the '* Journal of Gas Lighting” to witness 
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this incident from the pit bottom and tell us how to do the thing 
with gas engines and limelight! Those dancers would, we 
think, not then escape so readily under cover of the subsequent 


darkness ! 
The ** Miracle " is an electrical triumph and one upon which 


the producers, management and electrical engineers may be 


heartily congratulated. 

The total load is 1.000 kw. In the side switchrooms are ironclad 
Siemens switches with '* Zed ” fuses of from 30 to 350 ampere capacity. 
The * pit” is supplied by four pairs of 37/12 feeders. two alternating- 
current and two direct-current and the main switches of 200 and 300 
ampere capacity control 52 separate circuits. 68 fans and 24 projectors 
(which throw a vertical beam) are used for the fire scene. Behind the 
18 small windows are over 1.000 16 c.p. lamps, and back of the rose 
window are 200 25 с.р. Tantalums. The 36 medieval lanterns about the 
nave and approaches are fitted with 400 c.p. Osram lamps and dis- 
place 40 open arelamps. T he mountain and country outside the Cathedral 
are lighted by battens which contain 600 32 c.p. lamps. In each of the 
scarchlight bridges under the roof are 10 projector lamps, and each has 
its separate resistance. Liquid dimmers are used in all the switchrooms. 
All the control is done by coloured signal lamps w hich are switehed on 
and off from the ^ prompt ` entrance on the Hammersmith-road side of 
the arena. The electric blowing outfit for the ^ grand " organ was sup- 
plied by the Adnil Electric Co., the bulk of the cable was obtained from 
Siemens Bros. & Со. The temporary wiring is hung from insulators in 
rawhide slings. In the sub-station are three 300 kw. m.g.’s for the direct 
current supply and a static transformer for the alternating current service: 
current enters the building at 2.200 volts. 
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NEW TRADE LITERATURE. 


Мотов-Слк ACCESSORIES.—Messrs. №. Smith & Son, 9, Strand, 
London, W.C., have sent us a copy of their new list of Royal acces- 
sories for motor-cars. Among these accessories we тау specially 

speedometer, “ Golden Lyte” lamps. 


mention the “ Perfect ` 
* A-L” acetylene generators, the "' Adnil " electric horn. and the 


“ Perfect “dynamo, The list should be in the hands of every motor- 


car user. 
ELEcTRIC BLASTING MACHINES.—The Sterling Telephone & Electric 
e publication in which they 


Со. have just completed an attractiv 
describe and illustrate their patent electric blasting machines. 
These are offered in a variety of sizes and styles. The company 
must be complimented on the arrangement of the list, particularly 
in regard to the charts in the end pages, in which the spare parts for 
these magnetos are grouped. numbered and described. Colliery 
electrical engineers should take an early opportunity of applving for a 
copy of the list. 

" BARWICK ` 
issuing a 30-page list, 
starting switches for D.C. motors. 
shunt regulators and automatic solenoid switches 
copy of this list can be obtained from Messrs. Donovan & Co., 
Cornwall-street, Birmingham. 

CROMPTON А.С. Morons.— List No. D 32 just issued by Crompton 
& Co.. gives full details and prices of their A.C. induction motors. 
These are made in protected, semi-enclosed, dust-proof, type venti- 
lated and totally enclosed types, and are suitable for every class of 
industrial service. Amongst the illustrations are some excellent 
views of Crompton motors driving haulage gears and pumping plants. 


STARTING SWITCHES.— Messrs. Donovan & Co. are 


in which thev describe their standard motor- 
Particulars are also given of 
and starters. A 
47, 


ce 
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A Lamp that is adaptable for all requirements, can be 
used as a Reading Lamp—a Study l.amp—unique 

& Piano Lamp—and an efficient Table Lamp all in one. 

Ап important feature of this Lamp is the REVOLVING 


SHADE, as by its aid the light can be projected 
to any an angle and concentrated on a desired article. 
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* WOTAN " SHOWCARD. 


The “ Wotan” lamp should become popular if one may 
judge by the energy which the Tyssen-street branch of Siemens 
Bros. Dynamo Works is putting 
into it. Ап effective showcard 
has recently been produced, and 
is now being distributed amongst 
electrical contractors. We give 
a monotone reproduction here- 
with, but this does scant justice 
to the colour scheme adopted. 
The lady has beautiful auburn 
hair, pink lips and one blue eye. 
The other, presumably the glad 
eye, is screened by her left hand 
from the intense rays of the 
" Wotan" lamp which she is 
holding. The scheme is quite 
novel, and the card is in every 
way an excellent advertisement. 


STAR DELTA STARTERS. 


Starting apparatus for А.С. motors has undergone many 
remarkable changes during the last few years. The applica- 
tion of polyphase motors to various industrial, mining and 
colliery purposes has facilitated the development of robust and 
efficient starting gear. Geo. Ellison, Warstone-lane, Bir- 
mingham, has been responsible for the introduction of many 
new designs in А.С. motor-starters, and has made a speciality 
of this class of apparatus. He now sends us. particulars of his 
totally enclosed drum-type plain star delta starters for squirrel- 
cage three-phase motors, starting against light loads, and re- 
quiring less than half full-load torque. These are made for 
motors up to a maximum of 20 в.н.р. 200 to 550 volts, or 
10 в.н.р. 110 volts. The starters are so designed that they 
cannot be left in the starting position, and on account of this 
feature they completely isolate the motor in the off position, 
and a main switch is not necessary. This return motion of the 
starting handle is effected by a powerful spring and cam. For 
a small extra charge a locking mechanism can be added 
which ensures operation of the starter in the correct sequence. 
Adjustable contacts are provided, and copper clamps are fitted 
for the line and motor leads. The starter is made in two types, 
with and without fuse connections, and the former can be used 
either with three separate fuses or overload circuit-breakers. 
The starters are substantially made and entirely enclosed. The 
operating lever is of gunmetal, and will stand the roughest 
handling. All contacts and terminals are designed to carry 
50 amperes continuously. The starters are of moderate price, 
and should fill a distinct want. Interested readers can obtain 
full particulars on application to Mr. Geo. Ellison. 


Motor Starting and Control Gear 
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` COMPETITIVE DYNAMO-ELECTRIC MACHINERY. 


Any student of the British electrical industry would not be 
long in finding that dynamo-electric machinery is among the 
most “cut " of all its products. Makers were at one time so 
numerous that they were driven to accept any price for plant. 
Now, while there are plenty of makers and to spare, prices are a 
little improved, but profits are only obtained by the employ- 
ment of specialised methods of manufacture. Most of these 
are based on theoretical considerations governing the iron and 
copper losses in the machine, and which allow of certain 
minima in material and the employment of a particular shape 
of machine. So far as we can gather, electrical manufacturers 
the world over have reached bed-rock both in matters of design 
and material and in those of competitive prices. This being the 
case they will, without exception, be interested to hear that an 
American engineer has concluded researches and experiments 
which enable him (to use his own words) to build “ new and 
improved motors at costs far below anything on the English 
market." In a communication to us he suggests that some 
English electrical manufacturer should take up his designs and 
place them on the home market on a strictly competitive 
basis. - With his letter he sends us а few data sheets, in which 
he compares his machines with those of other American 
makers. A few details of these may be of interest. In D.C. 
motors the weight is reduced “ between one-half and one-third 
of existing motor weights." With polyphase motors, 35 te 100 
per cent. greater capacity per frame size can be ensured, and a 
25 to 50 per cent. better price obtained than with standard 
American machines. Our correspondent further claims a 
greatly reduced number and cost of ‘patterns, jigs, tools and 
dies required for making a complete set of motors for all 
circuits. The parts can be made in large quantities and stored 
away in readiness to make up any required machine. 

As many of our readers are aware, the majority of British 
machines are very closely designed, indeed quite as much во as 
the American, so that the proposals of our correspondent may 
be taken to apply to home practice. We shall be pleased to 
show the figures of our correspondent to any reader having a 
bona fide interest in this matter and who will make an appoint- 
ment to call at our offices. 


B.T.-H. INCREASE IN PRICES. 


The British Thomson-Houston Co. announce that owing to 
the increase in the cost of raw materials it has become neces- 
sary to increase their selling prices. This will be effected by 
reducing the discounts hitherto applying on their standard 
lists. A new index giving particulars of price lists and dis- 
counts is in preparation, and will be ready for distribution 
Shortly. In the meantime the company's head and branch 
offices will be pleased to quote specially on application. 
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GROGAN v. *JOURNAL OF GAS LIGHTING." 


Sir: Seeing another 21 columns in the current issue of ** Journal 
of Gas Lighting " devoted to THE ELECTRICIAN and myself, I venture 
to offer the following comments. 

| originally wrote you in regard to unfair criticism of electric 
cooking by the British Commercial Gas Association in a Manchester 
paper. In this letter I gave many facts whieh I still maintain are 
correct. The Gas Association has not answered, but the * Journal " 
took upon themselves the attack. and you were good enough to 
publish my reply dealing with this attack. The present 24 columns 
are again written without any facts to support the gas side. and 
there is very little to add to my previous letters. The '" Memo- 
randa " this week, however, opens with practically an admission 
that the conditions I have found do exist in limited cases. Now the 
question is. taking London and the provinces together, how often 
are the conditions I have experienced met with in the kitchen ? It 
is suggested that an unkind `‘ fate " has been responsible for my 
personal experiences, but I fear that fate has also been unkind to 
hundreds and thousands throughout the United Kingdom. 

My refusal to enter Sie columns of your contemporary is charac- 
terised as cowardly. Why? Ihave merely put up a strong defence 
o a wanton attack on electric cooking. Му services as a journalist 
are. however, available through the usual channels. 

The two results which I gave on gas pressures appear to have been 
mixed up by your contemporary. The pipes in question leading to the 
gas stove tested in London area were not put in for lighting only. 
| account for the changes in pressure by the varying load in the 
vicinity. and by the fact that the regulations controlling a gas supply 
only stipulate certain minimum pressures to be maintained on the 
gas mains. 

Regarding Mr. Marks’ letters, I endorse what has already appeared 
in Тнк ELECTRICIAN, and think that it is up to that gentleman to 
mention the size of his oven shelf. and the available vertical cooking 
height in the oven he proposes to use. Let the " Journal of Gas 
Lighting " ask him for these dimensions. and they will be satisfied 
that he cannot possibly refer to an ordinary domestic oven. With 
reference to Mr. Marks' proposals. I think that some such plan as 
that outlined by Tire ELECTRICIAN, with a programme arranged by an 
unbiassed committee. would be excellent. As, however, | am busily 
engaged every week for months ahead educating the public up to 
electric cooking. I cannot possibly spare the time at the moment. 

Until the “ Journal of Gas Lighting " puts up facts I have no inten- 
tion of answering any further attacks of the present nature— viz.. 
2} columns without a single fact. I would add, however, that only 
last week it came to my knowledge that a well-known gas supply 
engineer. who is now retired, said that, although he was associated 
with the gas supply all his life, he did not see why he should poison 
himself and family now with gas fumes. Не has accordingly had 
his house fitted with electric radiators throughout. 

FREDK. №. GROGAN, 


AMSTRONG, STEVENS & SON. 


WHITTALL’. STREET. 
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A substantial hand lamp for use т factories which complies 
with the Home Office requirements should also be fitted with 
means to prevent unauthorised removal of the lamp itself from 

the handle carrying it. The Home 
4 Office regulations have been laid down 
with a view to preventing the user of 
the lamp from receiving a dangerous or 
even fatal shock. Both these objects 
are to be effected in a new form of hand 
lamp which is being put upon the 
market by Simplex Conduits. It is of 
substantial construction, with a handle 
made of insulating material, and Fig. 1 
shows a section of the appliance. The 
а lamp-locking device is a screwed bush, 
B, into which the lamp and an ordinary 
shade carrier and cord grip holder is 
fitted in the manner shown. When the 
shade ring is screwed tightly down on 
to the upper end of the bush obviously 
the lamp will be locked ; the whole 1s 
then screwed into the handle ‘of the 
lamp. То take up any uneven expan- 
sion and contraction due to heating an 
asbestos washer is fitted round the 
screwed bush at С; the bush and the 
handle of the lamp are locked by means 
of a pin inserted in a slot at А, so ar- 
йай. E ranged that the pin itself can be sealed 
2 when in position. It is the refore ren- 
PEN E. HAND dered safe from interference upon the 
did part of any unauthorised persons. 
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Under N.T.C. régime there was а high standard of efficiency 
maintained by a simple process of competitive attrition. Engi- 
neers were encouraged to introduce improvements with a view 
to effecting economies both in the operation of the service and 
the first cost of the plant. There seems to be little doubt that. 
in spite of the prospect of State purchase, the equipment was 
well arranged and contributed towards the upkeep of a satis- 
factory service. Will there be the same stimulus under Р.О. 
conditions for this admirable example to be followed ? 


ж * ш ш: 


The Smoke Abatement Exhibition, opening at the Agricul- 
tural Hall on March 23rd, will witness the temporary installa- 
tion of electric and gas stoves side by side. The B.E.A.M.A. 
has in hand a composite electrical show which will, we hope, 
present a united front to the gas interests. Here is an оррог- 
tunity for the Grogan v. Marks contest with the ring kept 
jointly by the “ Journal of Gas Aghting " and ourselves. 


* * * ж 


Birmingham is not to be behindhand with the development 

of its electricity supply undertaking. Mr. W. E. Milns, the 

enterprising consumers’ engineer, has sent us advance parti- 

culars of a United Midlands Electrical Exhibition which is to 

ре held shortly in the heart of the Black Country. The time 

Is October and by the scheme adopted an appeal will be made 
to the consumer, from the man who runs an up-to-date rolling 
mill to the smallest man with a few lights and a polishing motor. 
But it is the co-operative side of the exhibition which appeals 
tous. Twenty stpply authorities have agreed to act in unison, 
impossible as it may seem, and the exhibition will receive what 
may be termed a * county " backing. The essentials to every 
exhibition, a club and smoke room, are, of course, provided for. 
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THE *SKOLZ" PIPE BENDER. 


We give an illustration of an effective form of pipe bender 
which is being put on the market by the Wardle Engineering 
Co., 196, Deansgate, Manchester. ` This bender is light in 
weight and comparatively inexpensive. It can be used for 
cold beniding of iron, steel, brass and copper tubes ; also for 
bending solid round bars of iron or steel. Tt will be seen from 


“ian” 


m 


Li , 
GENERAL View or THE “Skoz” Pipe BENDER. 


the illustration that there is a central guide to which blocks of 
various radii can be attached. Adjustable rollers are opposed 
to these “ dies," and they act as fulcra for bending purposes. 
A substantial threaded shaft fitted with a ball-bearing and 
having a pair of long handles constitutes the driving force of the 
bender. The bender is light in weight and readily portable, 
so that it should appeal to contractors and wiremen. Full 
details can be had on application to the company. 
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THE G.E.C. OVERSEAS. 


At the twenty-first annual dinner of the General Electric Co., 
which was held on Saturday last and which is reported else- 
where, each of the guests was presented with No. 1. Vol. I., of 
the " Magnet Magazine.” This їз the first issue of the new 
series of a publication which the General Electric Co. started 
as a house organ some few vears ago. It has been resuscitated 
mainly with the idea of acting as a connecting link between the 
colonial ramifications of the General Electric Co. and the home 
Many of our readers do not realise the extent 
to which the General Electric Co. has been developing in the 
colonies and abroad. They will. however, be familiar with the 
listie views of the present chairman of the company, 
Mr. Huvo Hirst. These views are largely the outcome of Mr. 
Hirst's long association with the late chairman of the company, 
Mr. Gustav Byng. who was a vigorous exponent of Mr. Chamber- 
lain's policy of colonial and imperial expansion. 

In an article of absorbing interest in the magazine above 
referred to, and entitled " Our Recent Expansion." Mr. 
Hirst's views present the position of the imperial General 
Electric Co., made up as it is of undertakings in. Australia, 
India, China, Japan. Belgium, South Afric 
Mr. Hirst shows how the overseas business was originally in 
the hands of agents who kept the home manufactory in touch 
with the foreign buver. Having other irons in the fire, the 
agent abroad was naturally unable to devote that full measure 
of his energy to the interests of the General Electric Co. as the 
home management would have liked to see, particularly. having 
regard to the enormous field for business which the colonies 
presented. Mr. Hirst proceeds to show in his article how the 
sympathies of the colomial agents for the General Electric Co. 
were ultimately enlarged and given concrete expression in the 
form of separate companies having only the interests of the 


organisation. 


imperi: 


a and South America. - 
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General Electric Co. at heart. Ву this means the G.E.C. h 

gradually obtained а permanent grip of the colonial шл, 
by concentrating the attention of its overseas аа 
solely upon the furtherance of G.E.C. interests. = 


| Not the least interesting item in Mr. Hirst's review are his 
references to the training of young men in the G.E.C. shops and 
offices at home with a view to fitting them for орош, ро 
tions 1п connection with the independent organisations which 
have the introduction and selling of G.E.C. products abroad 
Upwards of 50 men have been trained in this way, and we under- 
stand that the results have been very satisfactory. The 
co-operation of the G.E.C. representatives abroad in this 
matter has been, we understand, particularly helpfu!, as indeed 
it could not fail to be. Space will not permit us to go into 
details of this unique development on the part of an English 
electrical manufacturing concern. There was a time when the 
mere suggestion of any such scheme would have been treated 
with the utmost ridicule. We are so prone to belittle our own 
efforts in engineering and commerce that we would have been 
willing to relegate such a task to some Continental or American 
organiser. But here we see the thing being done, and by 
British brains, British capital and British labour. Without 
entering into the politics of the proposition, it is a scheme to 
which, we are sure, Mr. Joseph Chamberlain would accord his 
hearty approval. It runs parallel to the general policy of 
imperial expansion which has been pursued by the Govern- 
ment of this country. In the same way that the colonies are 
self-governing so the imperial branches of the G.E.C. are 
autonomous. Mr. Hirst gives three reasons why this policy 
was adopted. These we give in his own words. (1) Most of 
these companies, being registered and constructed according 
to the laws of the countries in which they are respectively 
located. have therebv obtained a certain status and certain 
trading facilities in their territories. (2) By their being sepa- 
vations at home are limited to the extent 
It offered easier facilities for amalga- 
mating the interests of our former representatives with those of 
our own. Mr. Hirst then proceeds to say: “ We must leave 
them full power to trade and freedom to undertake certain 
obligations and carry out contracts, but we also know how, 
with the best intentions and the greatest care, liabilities may be 
thrust on an engineering firm which are both unfair and 
If the nature of the contract happens to be 
Iways ready to back them with 
ases we at home must 
ng to the 


rate companies dur obli 
of their capital. (8) 


dangerous. 
bevond their resources we are а 
our skill, capital and credit, but in such c 
be able to read carefully all the conditions attachi 
contracts, and we must be able to approve of them. The clear 
division of responsibility can only be accepted by a separate 
It is not necessary to take such precautions 
where, being in daily telephone 
touch, and separated only a few hours by rail from each other, 
it is possible to carry on great undertakings whilst at the same 
time limiting the power of the respective managers." 

The whóle idea has been carefully worked out. and these 
various undertakings have been placed in a satisfactory posi- 
tion to place the products of the mother country at the dis- 
posal of buyers in foreign lands. They broaden the basis and 
force of the home organisation, they bring orders to its shops 
and work to home labour, they give British products а name 
in the foreign market, and they compete on favourable terms 
with trade rivals abroad. Мг. Hirst and his colleagues have 
completed the beginning of a great work, and we shall look 
forward with more than ordinary interest to the results which 
this imperial and colonial expansion will bring. 


organisation. 
with our home branches. 


| | 
FUEL SAVED 1$ MONEY EARNED. 
SARCO Specialities Save Fuel. 


SANDBRS, REHDERS & CO., Ltd., 
108, Fenchurch Street, LONDON, Е.С. 
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Shelton Potteries, Hanley, Stoke-on-Trent. 
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VICKERS' 500 kw. ROTARY CONVERTER 


TELEGRAMS: VICKERS SHEFFIELD. = ЕЕ Е ЕЕ" ХХ EL. D. ON WAR OFFICE LISTS - Е 
TELEPHONE: No. 3200 SHEFFIELD. ЕЛ | 
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LECTURE SWITCHBOARD. 
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ISENTHAL & CO. о 


85, MORTIMER STREET, LONDON, W. 
WORKS: Denzil Road, Neasden, N.W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


REYROLLE'S SEVENTH ANNUAL DINNER, 


Under the chairmanship of Mr. A. Reyrolle, this function was 
held in Newcastle on the 17th inst. Мг. F. Coates, in proposing 
“The Firm," spoke of the mutual regard which existed be- 
tween the employers and the employés, and its influence on 
the success of the company. Не said that progress would be 
fully maintained in future. They had in hand orders for 6,000- 
volt and 20,000-volt switchgear for a large supply company in 
the United States, and to send switchgear to that country was 
no mean achievement. Mr. Reyrolle thanked Mr. Coates for 
his words of appreciation and said that it was his ambition to 
do more, if possible, to make all the employes feel that they 
had a personal interest in the firm. Their manufactures would 
shortly be represented in the States by several high-tension 
iron-clad panels, and the exhibit at the Turin Exhibition had 
been favourably commented upon. А varied programme was 
carried through by several of the employees and a successful 
evening was brought to a close by the singing of " Auld Lang 
Syne.” | 


NEW TRADE LITERATURE. 


Lamps, INSTRUMENTS AND Ремрз. — The Electrical Engineering & 
Equipment Co. are issuing a folder on ** Leanda " metal lamps. a list 
No. PM 3. dealing with electrical measuring instruments for A.C. and 
D.C. circuits, and a brochure describing a new pattern of high lift 
centrifugal pump. The latter has been designed for large capacity 
service, and we understand that a considerable number have been 
installed in mines and collieries. Ап illustration is given of the 
interior of a pumping station supplying water in an industrial dis- 
trict, Particulars are also given of a motor-driven boiler feed pump. 

WiLsoN-Worr Мотовѕ AND Dynamos.—Section З of the Wilson- 
Wolf Engineering Co.'s motor and dynamo list is just off the press. 
These machines are made in sizes from } H.P. to 6 H.P., and can be 
supplied series or shunt wound. They аге manufactured on modern 
lines and offered at attractive prices. Copies of the list can be 
obtained from the offices of the company, Thornton-road, Bradford. 
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GROGAN АТ MAIDSTONE. 


A feature of the “ Tricity " cooking demonstrations in Maid- 
stone last week was the cooking of a six-course dinner, to which 
the Mayor of Maidstone (Mr. D. G. Parks) and the Electricity 
Committee and their wives (30 in all) sat down. The pro- 
prietor of the Queen's Head Hotel, Mr. J. A. Frey, wished 
to put into the oven a 15 lb. joint, but Mr. Grogan assured him 
that a 12} lb. one would be sufficient. Asa result of the small 
loss in the ** Tricity " oven, this Joint weighed 11 lb. 8 oz. when 
cooked. The appreciation of the company may be gauged by 
the following letter addressed to Gillespie & Beales, who are the 
sole selling agents for “ Tricity " cookers. 

Town HALL, MAIDSTONE, 
February 18th, 1912. 

GENTLEMEN : I write to express my satisfaction with the way my 
dinner to the Electric Committee and their wives went ой last Tuesday, 
There were about 30 sat down, and the cooking was all done with the 
“ Tricity " hotplates and ovens; the success was mostly owing to Mr. 
Grogan, who managed the whole of the cooking. He tells me he thinks 
it is the first dinner in public where ladies sat down and which was en- 
tirely cooked by electricity.— Yours truly, 

(Signed) D. G. Parks, Mayor. 

We also append a copy of the menu. This is, we understand, 
the first occasion on which so large a company has sat down to 
an electrically-cooked dinner. Needless to say, the ^ juice ” 
was supplied by Mr. E. E. Hoadlev, the enterprising electrical 
engineer to the Maidstone Corporation. 


MENU. 


Soup. 
Consommé Vaughan. 
FIsH. 
Fillets of Sole—Mayoral Sauce. 
ENTREE. 
Grilled Cutlets а la Grogan, Tomatoes. 
JOINT. 
Roast Ribs of Beef. 
VEGETABLES. 
Potatoes Clotted. Brussel Sprouts. 
SWEETS. 
Rhubarb Tart. Apple Tart. 
Stewed Fruit à la * Tricity.” 
Savoury. 
Ratepayers on Horseback. 


Coffee. 


A NEW INSULATION TESTING SET. 


This instrument consists of a generator capable of producing 
direct current (240 or 480 volts as desired), used in combination 
with an indicating instrument, on the dial of which the insula- 
tion resistance is read directly in megohms in the usual way. 
The instrument is simple to use, and has the advantage of 
weighing only 11 1b., and is therefore readily carried about. 
The instruments are made for two maximum testing voltages— 
240-volts and 480 volts. With the 480-volt instrument tests 
can be made at either 480 volts or 240 volts. In the case of the 
240 volt instrument, tests can be made at either 240 volts or at 
120 volts. Of the four terminals fitted to the instrument, 
one pair is for testing at the higher voltage and one pair for 
testing at the lower voltage. For instance, in the case of the 
480-volt instrument, one pair of terminals would be used for 
testing with 480 volts and the other pair of terminals would be 
used for testing with 240 volts. The instrument can also be 
used as а voltmeter for testing the voltage of an installation, 
or for making tests on а continuous-current installation, which 
is carrying current by making use of the voltage of the system 
itself in place of that given by the generator contained in the 


ALUMINIUM 


INGOTS—BILLETS—WIRE—CABLE—BUSBARS 
ROD —TUBES —SECTIONS — SHEET—ALLOYS 


THE BRITISH ALUMINIUM Co., Ltd., 


109, Queen Victoria St., London, Е.С. - Mark 
Tel.: '"Cryolite London.” 'Phone: London Wall, 4315. 
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BRITISH MADE 


COUNTY 


METAL 


LAMPS 


STRONG Амо LASTING. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP CO. LTD. 
РР СТ NNI 00, LTD. 


Sales Office ; Works s 


3, STAPLE INN, AGNES ROAD, 
у LONDON, W.C UXBRIDGE ROAD, 


ACTON. 
Tel. : HOLBORN 6323. Tel. : CHISWICK 1114. 


apparatus. This instrument has been put on the market by 
the Electrical Engineering & Equipment Co. 


RUBBING CONTACT BELLS. 


The original Julius Sax rubbing contact bell has, we under- 
stand, been considerably improved and brought up to date. 
А new price list has been issued in which this bell and a large 
number of similar electrical accessories are dealt with. We 
give an illustration of the bell herewith and it will be noticed 


RUBBING 
CONTACT 
SELL. 


that the position of the spring contact is such that the move- 
ment of the trembler ensures a true contact between the plati- 
num points. Thissimple construction is practically a guarantee 
of an absence of trouble during the life of the bell. Messrs. 
Julius Sax will send a copy of this list on application to them at 
their London address, 24А, High-street, New Oxford-street, W.C. 


———— 


Colour-matchi ng 
is important 


un 


Ih the majority of interior lighting 
installations. Yet in how many such 
cases has it been possible to match 
colours with even commercial accuracy ? 


Only in those cases where the 


UNION « EYE-COMFORT” 
SYSTEM of Indirect Arc Lighting 
was used. | 


WHY NOT SEE IT DEMONSTRATED? 


СРАВК 51. ^ souTHWARK., ^ ;onpONsE 


Lu.» 


THE GLARE GUARD. 


The practice of placing pendant lamps into the direct line 
of vision, particularly in banks, offices, &c., is apt to bring the 
rays of the lamp into too close proximity with theeye, With 
a view to avoiding the effects of glare on the eye, the General 
Electric Co. has introduced the glare guard, a simple little 


THE GLARE GUARD AND ONE 
OF ITS ÁPPLICATIONS. 


device which is shown in the adjoining illustration. It forms 
an effective shield for the eyes and also reflects the light to 


-illuminate the work on desk or table to the best possible advan- 


tage. Its price, 1з. 3d., is so moderate that a large sale for 
this little device should be assured. To apply the hackneyed 
phrase, “ it fills a long-felt want." The screen is of cardboard, 
green outside, white inside, and the brass holder is jointed 
enabling it to be set at any desired angle. It is attached to 
the lampholder in the same manner as a shade. 


SIMPLEX CONDUITS І, 


Garrison Lane, BIRMINGHAM. 
Manufacturers of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
AND, COOKING MATERIAL, &c. 
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WATER METERS. 


The importance of measuring water, and particularly boiler 
feed water, is now generally recognised by central station 
engineers. The new catalogue (No. 542) of Messrs. Siemens 
Bros. & Co., which deals with water meters of all types, will be 
found of interest to station men because of the particulars 
given of а water meter which can be used for measuring hot 
boiler feed. The meter is of the disc type, and, as will be seen 
from the sectional illustration, can be placed in a straight line 
of piping. The mechanism is of simple and substantial design. 
The revolutions of the disc are reduced to а minimum, so as 
to entail the least possible wear of working parts. The 
toothed wheels ате accurately divided and cut, and graphite 
bushes are used in the bearings. We understand that graphite 
minimises the wear and tear, and is not attacked by saline 
and acid water ; it also dispenses with the necessity for oil in 
the bearings. The meter registers accurately both backwards 
and forwards. The general appearance of the exterior of the 
meter is also shown. The water is measured direct by its 
volume, a hollow metal disc resting on a ball and socket joint 
and enclosed in a chamber, and the form of the latter 18 deter- 
mined by the peculiar movement of the disc. The inlet and 
outlet ports are arranged close together, and are separated by a 
vertical wall running from the circumference to the centre of 
the chamber. This wall engages in a corresponding slit in the 
measuring dise, and prevents the disc from rotating round its 
vertical axis, and also the water from passing through the 
measuring space without acting upon the disc. 

The water enters the meter through the inlet (a), passing 
through a strainer (b) of a large and clear cross-section into 
the measuring space (c) (disc chamber). Аз the water passes 


ExTERIokR View or BoiLER FEED WATER METER. 


through this chamber, the disc, which, аз previously men- 
tioned, rests in a ball and socket Joint, is caused to makeTa 
nutating movement which is transmitted to the counter and 
dial wear (k and 1) by means of the guide roller (/) and the 
carrier (e). The disc is guided bv the cones (у and f) in such 
a manner that the passage of unmeasured water between the 
disc and the chamber becomes impossible. One revolution 
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of the carrier (e) corresponds to one complete nutation of the 
disc and to a quantity of water equivalent to that contained 
in the disc chamber. It will be seen, therefore, that the water 


‘is measured exactly according to its volume. After having 


( 
| 


SECTION THROUGH BOILER FEED WATER METER. 


passed through the measuring chamber, the water leaves the 
meter through the outlet (o). The quantity of water passed 
through the meter is read off the dial, which is similar to that 
ofa gas meter. Interested engineers should apply for a copy 
of this catalogue. 


——— ——————— 5 OC 2 - ———— 


*ROBERTSRAM " DINNER. 


The annual staff dinner of the “‘ Robertson " and * Osram ” 
Electric Lamp Works was held on Friday last at the Clarendon 
Hotel, Hammersmith, London, W., the chair being occupied 
bv the manager, Mr. C. Wilson, who was supported by Mr. 
J. Y. Fletcher. Including the visitors, about 100 sat down to 
dinner, which was followed by an excellent musical programme. 
After the loval toasts had been honoured, Mr. Fletcher, in 
giving that of " The Allied Firms." touched upon the develop- 
ment of the Osram and Robertson Lamp Works. and par- 
ticularly the fact that now over 2,000 persons were employed. 
Extraordinary progress had been made in sales and in the art 
of lamp manufacture. In the introduction of the Osram wire 
lamp the entire process of manufacture had been changed, 
entailing extensive scrapping of plant; but the results had 
more than justified the courage shown by the directors in taking 
this course. Mr. Wilson, in replying, thanked the staff for 
their loyal services, and an altogether pleasant gathering broke 
up at a late hour. 


ALUMINIUM AND ITS APPLICATIONS. 


The windows of the British Aluminium Company's premises 
in Queen Victoria-street, London, afford a striking object 
lesson in the uses of aluminium. In an artistic framework of 
polished aluminium are 12 panels on which are displayed 
samples demonstrating the various forms of the raw material 
and processes involved in its manufacture. The first two panels 
show specimens of notched-bar and slice cut from standard 
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Manufactured in England. 
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Write for List giving Electrical Particulars of | 
Ten Grades of Wire. j 
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OU sacrífíce your reputation as Y 

dealer ín reliable goods if you zu 

push unknown foreign lamps for the | 
sake of a small additional profit. 


————! The difference between the ^ just-as- | 
good" and the make asked for is soon | T 
discovered, and as a rule, the finding | 
is not in the recommender’s favour. 


“Р ОР Е” Deal in “POPE” BRITISH MADE | E 


BRITISH-Map; METAL LAMPS. Ж 


ке Their increasing sales are the best 

M E | А Г indication that these lamps satísfy all ү. 
who desire better light at lower E 

I Å M P S cost—the best indication of their | |. 
4 STRENGTH AND LONG LIFE. | 
Remember the lamps аге ап їп. в. 
troductíon to customers for other : 


A NEW GIRGUIT-BREAKER 


This 10 amp., double-pole, flame and The Lamps А : "m 
explosion Stool circuit breaker has lines—feature them {п your store. | 
been specially designed for the that LAST т 


Write for Prices without delay. 


Pope's Electric Lamp Co., Ltd. 
Hythe Rd., Willesden, London, №. W. 


Telephone :—117O WILLESDEN. ET 


protection of underground lighting 
circuits, but it can be used on any 
circuit in which a small circuit- 
breaker is necessary. 


Pam. 128 gives full particulars. 


A. REYROLLE & CO., LTD., 
HEBBURN-on-TYNE. == = ui 
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Specialists in Electric Motor Starting and Control Gear 
adams M"(:L! Balfour House. Finsbury Pavement, London. EC. Works-Bedford. 


forms of rolling slab. Wire bars and rods, round, square, and 
of rectangular section are represented in great variety. The 
panel devoted to sheets gives a selection of the different forms 
of finish to which aluminium lends itself. The exhibit of 
sections shows angles, channels, lap-plates and mouldings of 
the many forms which the Company regularly supplies. Tubes 
are displayed in a number of forms and sizes, and the panel 
devoted to alloys is equipped with examples of castings for 
motor and other work. "Two panels, devoted, respectively, to 
wire and cable give some idea of the fields in which aluminium 
is replacing copper. The company are always ready to deal 
with inquiries such as the above display is already beginning 
to stimulate. 


A JEWEL OF A LAMP. 


This is the title of a new booklet which describes the advan- 
tages of the ** Kohinoor " arc lamp, and, considering the name of 
the lamp, no more appropriate title could be selected. 


The lamp 


„5 2р n N 


“COF eiGPhI UE be. {Р „белү к: С 5, 


INTERIOR OF Dress DEPARTMENT LIGHTED ву “Контхоов ` BEMI- 
INDIRECT Lamps. 


is of the enclosed type, is suitable for alternating and direct 
currents, and is specially recommended by the makers for 
indirect or semi-indirect interior lighting. The shopkeeper 
who places a premium on daylight is appealed to strongly in 
the booklet. He is asked to realise the importance to his 


business of an illuminant which is pure white, and therefore 


H. WEIDMANN, 


Maker of PRESSPAHN AND INSULATING MATERIAL. 


BEST QUALITY. 
Sheets in thickness from 0*1 upwards. 


Varnished Presspahn. 


eminently suited for colour matching. Artificial daylight is, 


in fact, offered to him by the use of the ** Kohinoor "lamp. The 


adjoining illustration taken from the booklet shows a mantle 
show room in a West London drapery establishment lighted by 
number of ** Kohinoor " lamps with opalescent under-reflectors ; 
these latter pass through a certain amount of light for direct 
illumination, but the greater part of the rays of the lamp are 
directed towards the ceiling, whence they are reflected to the 
room below. The picture was taken bv the light of the lamps 
themselves, and is from an untouched photograph. 

In order to assist the light user in a comparison with metal 
lamps on an energy consumption basis, a table is included in 
the booklet, and this we reproduce. 


|. Cost per 1,000 hours for 1.800 c.p. 


Price В еа — .| Money saved 
charged (a) Groups of (d) A series of per 1,000 hours 
per unit. metal-filament 3“ Kohinoor " are bv using 

lam ps. lam ps. “ Kohinoors." 
| A ES £ s. d £ $. d. 
3d. | 28 2 6 13 15 0 14 17 6 
4d. | 3713 0 16 6 8- | 16 34 
5d. | 46 17 6 22 18 4 | 23 19 2 
6d. 56 5 28 15 0 


NEW MAZDA PRICE LIST. 


The new price list of B. T.-H. Mazda drawn wire lamps, cover- 
ing standard and fancy miniature types, isissued. The list has 
an attractive front cover in colours, illustrating the well-known 
" Strength " show card, with the * Sun's Only Rival " design 
at the top. 

The list is well arranged, starting with concisely arranged 
tables of the various lamps, and following this is an interesting 
descriptive article dealing with the advantages of the Mazda 
lamp and in practical application. 
The text is illustrated with а num- 
ber of attractive photographs 
showing the illumination of offices, 
shops and factories with Mazda 
lamps. А full page set of illustra- 
tions shows all the sizes of Mazda 
lamps made to scale, and facing 
this a complete table of sizes and 
voltages gives full data thereon. 
The complete range of sizes in which 
Mazda lamps are offered covers 
the 100-volt range— 17, 25, 40. 
60. 80 and 100 watt lamps; and in the 200-volt range— 
20, 30, 40, 60, 80 and 100 watt sizes. Above 100 watts the 
lamps range 200, 300, 400, 500 and 600 watts. The sizes are 
arranged iu regular steps, providing a lamp to meet every 
condition. In addition to these standard types, the list con- 
tains a line of Mazda fancy lamps, candle and twisted flame. 


PEESSPAHN—Pressboard. 


PROVED BY REPEATED TESTS. 
Endless Rolls and Strips from 0'1 to 1 mm. thickness. 
BLACK PRESSPAHN IN SHEETS, ROLLS AND STRIPS. , 


Presspahn Coils and Tubes for Transformers, Armatures, Disos and Shaped Articles. 
Mica-Covered Presspahn, &c. 
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style, апа visitors who are not interested in the cooking may 
THE ROUND TABLE. have an enjoyable time listening to his utterances.” This is. 


not stinking fish, at any rate ! 


The charm of a string of initials after one's name exercises ——_ 
itself with remarkable potency on the mind of youth. А case CARBON-MONOXIDE. 
о our notice recently which illustrates this, though i ; quce M i 
came to our notice recently which illustrates this ugh т Brighton was recently the scene of a distressing gas tragedy, 


somewhat humorous fashion. The proprietors of a certain ; PU. 
motor school both rejoice in a жы of letters which to some pl des са ME р "n pele noe ie ae m [^e by 
people might look like the “ morning after the night before." о. йен җе ihe " rios as SAO WIN v wie 2 
One of the pupils of the school was, however, deeply impressed, 8 Tom “ы Ls : vid о DINE 
and he wrote to the gentleman whose letters stretched the iua a P трн E s had percolated through the gr ound and 
greater distance across the letter heading, asking to be т- d м d а o m ешш = рүче 
formed of the cost of the instruction course which would place z d =“ j d i p | а о 
so much of the alphabet at his disposal! The reply to this M id he 4 lle inia У ео € аек a: wee OUR «Жм 
astonisher is not yet т our possession, though we rather despair es т Us 7 рое: USE Was added : That, in our opinion, 
ol esargutiind rt ie product of water газ mixed with coal gas is very dangerous 

to persons inhaling it, and we consider that the time has 
| | arrived when the percentage of water gas mixed with coal gas 

Our sympathies are with Mr. Green, the secretary for the should be fixed by Act of Parliament." This isa most damagin 

dinner of the Manchester Local Section of the Institution. indictment of gas, and, what is more, it is one which was “ы 
Last уеаг the dinner of the Northern Section of the Automobile arrived at к the evidence of the official of the Bri ed 
Association and Motor Union Was held at the Midland Hotel on ‘Gas 200; had been sifted very thoroughly. Thé public have 
the same evening as the I.E.E. function. This year the two — been taught two things by this sad occurrence, oae is that the 
dinners collided (last Friday) again, with the same result—the high percentage of water gas with its noxious concomitant 
electrical men were badly run over by the motorists. The  carbon-monoxide renders coal gas exceptionally dangerous to- 
Octagon Court was occupied till the dawn of Saturday morn, inhale, the other is that the risks are now very great of pipe 
and here again the electricals were nearly beaten to a frazzle— breakages below ground, through the passage of heavy motor 
but not quite. traffic’ over the road surface. With 40,000 gas services in 
Brighton the ав company was naturally averse to increasin z 
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Grogan's latest is kinemacolor cooking, and the “ Grimsby раена: 


Daily Telegraph " gives this news to a waiting gas world. To UERIE è 
quote our contemporary: “ Mr. Grogan demonstrated that TELEPHONE Q 8. 
` Tricity ' cooker is a kinemacolor oven. for apples retained their " Hello! Could you suggest the wrong number I ought to 


natural colour (why not bloom ?) after the baking process." ask for, miss, in order to cet ИЕ HIS o 
The * par " concludes : “ Mr. Grogan has a bright and breezy From “ Punch." " 9—2 Mayfair ? 


OSRAMS 


WITH 
Drawn Wire Filaments 


cannot be broken 


unless deliberately 
misused. 


NO OTHER ELECTRIC | - ; йор AAT 9: Ei E 
LAMP"IS STRONGER. As М Y Ps A Z A & ^ S mus SS A : SSS ПИШ Eum : Д m 5 
я LE 5 КОО R Ў АР 9 S E | 


VEG POP techie СЭ. 4 
OSS RL RUMI з us | 
" 7 т 


Dietized bv \ < М? 


“у! “ 


"" k -a - 


SUPPLEMENT to '" The Electrician," March 1, 1912. 


| SIEMENS 


i 
\ 
| 
' 


| ELECTRIC MOTORS 


FOR 


| ALL PURPOSES 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 


Heap Orrica: CAXTON HOUSE, WESTMINSTER, S.W. 

Telephone 1 Сиквлко 860. Telegrams: “ SIEMBRALOS, LONDON.” 
Supplies Dept. : 39, UPPER THAMES STREET, В.С. 

Telephone: Lonpon Watt 8270. Telegrams: ''SiguoroR, LONDON.” 


BRANCHES : 


SHEFFIELO CALCUTTA 
JOHANNESBURS BOMBAY 
CAPE TOWN MADRAS 


BIRMINGHAM GLASGOW 
BRISTOL MANCHESTER 
CARDIFF NEWCASTLE 


SINGAPORE 
PENANG 
RANGOON 


SYONEY 
MELBOURNE 
TORONTO 


THE MIDLAND ELECTRICAL EXHIBITION. 


Following up our brief note of last week on the above ex- 
hibition, we now give some additional details. The show is 
being promoted by the Birmingham Electric Supply Com- 
mittee and the Birmingham Tramways Committee, and the 
Electricity Committees of Burton-on-Trent, Coventy, Derby, 
Leamington, Leicester. Loughborough. Nuneaton, Redditch, 
Rugby, Stratford-on-Avon, Sutton Coldfield, Walsall. West 
Bromwich and Wolverhampton; also the Midland Electric 
Power Corpn. and Birmingham and Midland Tramways. 


Tue Executive Committee is made up of the following gentlemen : 
R. A. Chattock (chairman). J. T. H. Legg. W. E. Milns (technical adviser). 
G. R. J. Parkinson, €. E. C. Shawtield. G. Tough. H. Foulds (hon. sec.). 

The object of the exhibition is to obtain publicity for the electric supply 
authorities and the electrica! industry generally in the Midlands. ‘Tne 
extension of electrical work engendered by the materialisation of the 
‘Greater Birmingham and other schemes will create an added interest 
for all classes in the commercial and domestic application of electricity. 
Birminghim as an industrial centre possesses an enormous population 
in the city and surrounding boroughs, and the varied nature of the many 
trades carried on in the district offers a wide field for the extension of 
ebetncity supply. Bingley Hall, the largest permanent exhibition hall 
in the provinces (over 65,000 sq. ft. being available), will be the venue of 
the exhibition, and it is situated within three minutes of the post office, 
electric tram and railway termini. Tne exhibition will be extensively 
advertised throughout the Midland counties, and arrangements will be 
made for railway excursions at reduced rates during the period it is open. 

Only exhibits likely to promote the employment of the supply of 
electrical energy by authorised undertakings will be accepted. Tne 
exhibition will remain open for three weeks, October 7th to 26th. The 
charge for space will be 4s.. 38. and 2s. per square foot, according to 
position. Tne charges for current will be at a contract rate Of approxi- 
mately Id. per unit, supplied by the City of Birmingham. {Admission 
tiekets will be issued to exhibitors, for the use of customers and friends, 
at the rate of 3s. per dozen. Only those presented at the entrance will 
be charged Юг. Tnis arrangement permits of a freer. distribution, owing 
to payment being made for those used only. Exhibitors may print their 
own tickets, first submitting proof to the Executive Committee. Applica- 
tion fonns for space and plins of the hall will b» ready very shortly, and 
will be forwarded on request to tho Esh'bition Offices, Winchester 
House, Victoria-square, Birmingham. 
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COOKING ENTERPRISE АТ WATFORD. 


During the course of the present week the residents of Wat- 
ford have been given an opportunity of witnessing practical 
demonstrations of paper- bag cookery in a modern electric oven. 
The makers of the `` Dreycoul " paper bags, wishing to bring 
the merits of this article to the notice of the public, approached 
the Watford Gas Co. with a view to hiring gas ovens. They 
were not well received and immediatelv turned.to the Electrical 
Engineer of the U.D.C., Mr. F. W. Purse, who speedily fixed up 
an arrangement for the demonstrations to be made in elec- 
tric ovens, the “ Eclipse," as made by Vickers (Ltd.), being 
selected. The shows, which have been held twice daily, have 
attracted large audiences. Mr. Purse is to be complimented 
on his promptitude in supplying electric ovens and thereby 
adding novelty to the demonstrations while securing at the 
same time a valuable advertisement for his department. Mr. 
Purse has also arranged to popularise electric cooking and 
heating by introducing the Norwich system of charging. His 
preliminary trials with the svstem in the district have con- 
vinced him of its suitability for the majority of his consumers. 


“ CASCADE ” INDUCTION MOTORS. 


Electric power engineers and users of industrial motors 
generally will be interested in the following particulars of a new 
type of alternating-current motor. We have taken them from 
the latest pamphlet. of the Sandycroft Foundry Co. 

The successful application of the `` Cascade " principle to a 
single motor marks an epoch in the history of the development 
of the induction motor. The ^^ Cascade " motor in its simplest 
form has neither slip-rings nor rubbing contacts, vet has all the 
good attributes of the slip-ring motor, with several additional 
virtues of its own. The main feature of the motor is its 
extreme simplicity and robust construction. In appearance 
the motor resembles an ordinary wound rotor machine with 
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DIAGRAM SHOWING ARRANGEMENT or “CasSCADE’’ MOTOR AND STARTER. 
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slip-rings omitted, and with one-quarter of the rotor conductors 
left out. The stator winding is parallel connected, and, in 
addition to the main terminals, tappings are connected to It. 
The rotor winding is so connected that it can simültaneouslv 
produce two magnetic fields of different numbers of poles. 1n 
а 12-pole motor the stator is wound so that the supply current 
produces in it an eight-pole field. This aets upon the rotor, 
inducing currents in it which produce a field of the same 
number of poles and a supplementary field of four poles. This 
four-pole field provides a back E.M.F. in the rotor windings. 


$ limiting the current to that required, and at the same time 


SUPPLEMENT to “The Electrician,” March 1, 1912› 


DOMESTIC COOKER. 


Though low in price and well within the reach of the average consumer, 
their efficiency is very high, so that heating and cooking in the ECLIPSE way 


is quite as practical as with other heating agents. 


The ELECTRIC & ORDNANCE ACCESSORIES Co., Limited, 


Aston, Birmingham. 
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generates induced currents in the stator winding. The points 
of maximum potential of these induced currents in the stator 
windings correspond with the positions of the tapping connec- 
tions mentioned above,and by connecting the starting resist- 
ances to these points the current and starting torque can be 
controlled or the speed regulated as with a slip-ring motor. 


ECLIPSE COOKERS 


and Small Electrical 
Heating Appliances 


are unexcelled for creating and sustaining a heating load. 


They are substantially constructed articles, and with- 


stand years of ordinary household use. 


tion can only be obtained by connecting resistances to the 
rotor windings. In the “ Cascade `` motor the rotor, bv means. 
of the supplementary magnetic field, reacts inductively upon 
the stator, to which the starting and speed regulating resis- 
tances are connected. The rotor, in fact, reflects back to the 
stator part of the energy received from it. As these motors. 


In an ordinary motor the stator acts on the rotor, and there ! require only two-thirds of the number of slots necessary with 


the inductive action stops. Starting torque and speed regula- 


SaANpYcROFT FovR.PHask Lriovip 
STARTER. 


ordinary design, they can be built of reduced diameter for very 
slow speeds. They, therefore, occupy less space, and are 
cheaper than slow-speed motors of ordinary design. The slip- 
of these motors is very small, and this feature is of great 
importance in the driving of textile machinery. 

This interesting type of motor is standardised 
in a variety of sizes up to 200 н.р. We under- 
stand that the company has met with consider- 
able success in its application to mining and 
industrial machinery. The general appearance 
follows modern practice, and every precaution 
is taken to protect the conductors from 
mechanical damage and to maintain them at a 
safe temperature when running. We under- 


adopted, and the machines are capable of 
. carrying momentary overloads of 100 per cent. 
The motors will develop 2 to 21 times full load - 
of the torque at starting, with approximately ` 
the same proportion of normal current. The 
direction of rotation can be altered by changing ` 
over two of the leads of the stator circuit. The 
motors are built for any line voltage, and can 
be supplied either as two or three bearing 
machines. The makers are prepated to quote 
for vertical shaft motors and totally enclosed 
motors. The latter are waterproof and dust- 
proof, and suitable for working in damp or 
dusty atmospheres. Аз there are no slip-rings 


stand that a very liberal design has been ' 
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Write f:r present Prices to— 


they can be used for fiery mines. Inthe latter case they can be 
arranged to run in compressed air. 
makers can supply these motors for any sizes up to 2,000 H.P. 
The Sandvcroft Foundry make a feature of the Wooliscroft 
liquid starter. which has the advantage of being totallv en- 
closed. Any number of the starter drums can be mounted 
together for use with polyphase motors. This can be supplied 
for any voltage up to 800. The above-mentioned list is one of 
the most interesting оп the subject that has recently been 
issued. 


ee 


A NOVEL PAVEMENT ADVERTISEMENT. 


Something of a sensation has been created during the past 
week at Brighton by the display of advertising matter on what 
the Americans call the sidewalk. Both Messrs. Fellingham and 
Page & Miles have been displaying advertising matter by 
means of a small projector which is placed high up in the 
window and throws suitable wording on to the pavement. 
The projector consists of a long tube with a Nernst lamp at 
one end, a condenser immediately in front of it, a stencil 
carrying the advertising matter and a lens at the other end. 
This combination is mounted on a suitable stand and can be 
adjusted to project letters at any desired angle. We were 
recently shown this interesting device by Messrs. Siemens 
Brothers Dynamo Works, and we understand that they are in 
a position to take orders for it. It is a distinctly novel form 


THE ELECTRICAL Cop 
--METERS 


Result of Test on AEGMA Lamps as per Report just Published | 
by the Westminster Electrical Testing Laboratory. 


AVERAGE OF ALL LAMPS. 
AEGMA. 


Hours run. Candle Power. Watts. Watts per C.P. 
ME ОТЕРИ 25:9  .................. 1:36 
200 ава 190 © iussis ODDO ЖИКС ОГ 1°36 
ДОО рее IO. н 26-0 А 1:355 
В00.: а Е е ово 1°36 
ВОО ленте 189 с ОБ ОБ ои гЗ? 
1000. жыры LS РЧЕСЯ COO нои 1:385 
1900- diee 1985 ааа ово. 1'38 
1400 ................... 18:45 .................. 20S ынны 1:40 
1000: а TSG: е ӨБӨ о 1:395 
1800 ................... ISS. ан 206 uote 1:415 
ОООО = TSO: uiis 200. sepira a 1:45 


THE ELECTRICAL Co., Lro., AEGMA Lamp DEPT., 
122/4, Charing Cross Road, W.C. 


We understand that the. 
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of advertising device and has the further merit of allowing for 
constant change of copy. From cuttings which we have 
received from the Brighton papers the novelty has caught on. 


A NEW COOKING BOOKLET. 


We must compliment the Westminster Electric Supply 
Corpn. on the style, contents and general arrangement of its new 
electric cooking booklet. This has been written from a popular 
point of view and is from the pen of Mrs. W. Cross, who pre- 
sides over the cooking arrangements at the company's West 
End showroom. The arguments for electric cooking are set 
out under a number of heads, and couched in language which 
can be readily understood by the average householder. Special 
emphasis has been laid on the reduction in the butcher's bill 
which accompanies electric cooking. In an ordinary house- 
hold £10 a year can be saved on this particular item, a fact 
which is due to the lower loss during cooking of joints treated 
in an electric oven as compared with those cooked in a gas or 
coal oven. The book is concluded by а number of advertise- 
ments of prominent cookers on the market, and these are set 
up in such a way as to make interesting reading. We are 1n- 
formed by Mr. L. H. Hordern, manager to the company, that 
copies of this booklet will be sent free to consumers in the 
company's area. 


‘SIMPLEX CONDUITS Lo, 


| Garrison Lane, BIRMINGHAM. 
Manafacturere of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
AND, COOKING MATERIAL, &c. 
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| NORFOLK 
HOUSE, 


VICTORIA 
] EMBANKMENT 


LONDON, W.C. 


LEWIS'S 


regularly to any address. 


TO LIBRARIANS AND GENERAL READERS. 
The Quarterly List of Additions is sent post free 
It is a Classified and Annotated Guide to the Scientific Publications of the previous three months. 


SUPPLEMENT to “The Electrician," March 1, 1912. 


Mese» 7 Р ГТУ Ге Гат 


TELEPHONES. 


Telephones : 
Gerrard 5349. 
Central 2349. 
East 1400 


CIRCULATING 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT. BOOKS & TECHNICAL WORKS. 
Rew Works and Rew Editions can be bad from the £ibrarp immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


SCIENTIFIC 136. GOWER ST., & 24, GOWER PLACE, LONDON, W.C. LIBRARY. 


Tolegrams: “ PUBLICAVIT Loxpor,” 


Telepbcne: 10721, CENTRAL. 


NEW CONDUIT LIST. 


The new Simplex Conduits list covers al!l prices and par- 
ticulars of the Simplex steel conduit system, together with the 
products of the Simplex Co.'s switchboard and fuse depart- 
ment. Reflectors and fittings designed for mill and factory 
lighting are also included. In the present edition of the cata- 
logue the latter lines in particular have been considerably 
extended. The general arrangement of the list is based upon 
15 years’ experience of conduit manufacturing. 

In regard to the various additions to the Simplex system, 
attention may be drawn to the universal conduit box, which is 
desgined with the object of providing one fitting which will 


SIMPLEX UNivERsaI. Box. 


installation. The box may be used as a junction box, as a 
ceiling rose box, switch box, pendant box or plug box. It is 
listed complete in all these various combinations, and is suit- 
able for use with one, two three or four runs of conduit. In 
order to save duplication in their stocks, contractors can obtain 
these boxes already drilled and tapped. but with each outlet 
stopped by means of a small screwed plug. To utilise the box 
either as a one-way or two-way it is only necessary to remove 
one or both, as the case may be, of the plugs by means of a 
screwdriver. À number of pages are now devoted to the 
illustration and pricing of various wireman's tools, such as are 
required in every-day installation work; these comprise, in 
addition to such essentials as screwing tackle, speed counters, 
micrometer gauges, portable tube vices, &c. The fuse section 
has been added to by the inclusion of particulars of Hope's 
bi-metal fuse wire, the 5-ampere and 10-ampere sizes of which 
are now ready for delivery. The section dealing with reflectors, 
&c., for foundry lighting has been extended by the inclusion of 
pressed steel reflectors designed on scientific lines, manufac- 
tured under the Holophane-Benjamin patents. These are 
referred to on another page. 


| 


| = H. WEIDMANN, 


RAPPERSWIL, SWITZERLAND, 


Presspahn and Insulatiag Material. 
| See larger Advt. last week. 


ELECTRICITY IN COTTON MILLS. 


Mr. К. J. A. Mills, of Blackburn, gave an address on Saturday 
last before th» members of the Blackburn Managers’ Mutual 
Association, on the subject of " Power for Mills and Work- 
shops." In view of the agitation which 18 going on in the dis- 
trict in favour of electric power in factories, liis remarks were 
anticipated with considerable interest. There was a wide 
choice of methods for producing power for new works and mills, 
steam, gas, water and electricity each having its own field. 
The essence of the much-vaunted superiority of electrical 
driving over direct steam driving really lay in the even turning 
obtainable from the former drive, not because it was electricity, 
but because it had an engine having a turning movement far 
more even than the ordinary reciprocating engine. Turning to 
the use of engines with generators and motors, the latter being 
either to drive single machines or groups, the working economy 
of this system needed careful consideration in every case. For 
a mill with a high load factor, however, the economy was ex- 
ceedingly doubtful, if capital cost be taken into the reckoning. 

Having touched on gas power, Mr. Mills said in England they 
were in an unfortunate position so far as water power was con- 
cerned, inasmuch as they had no waterfalls worth mentioning 
compared with those elsewhere. The Nwedish Government 


had constituted a special commission whose function was to - 


purchase the riparian rights of users of natural water powers, 
and acquire land for the erection of power houses. The 
machinefy and plant costs became a normal capital, with the 
result that power could be sold cheaply. Immense works of all 
kinds, including cotton mills, had been erected during the past 
two years in Norway and Sweden. These countries intended to 
conserve their natural resources now that electricity had come 
to their aid for the distribution of power. Dealing with the 
purchase of power from a private company, the speaker pointed 
out that these concerns, being out for profit, it naturally 
followed that if anyone required a quantity of power they 
could make it as cheaply and would have the cost of distribution 
at least as a profit. The lecture was illustrated with special 
slides prepared by Mr. Mills. and at the close he was accorded a 
hearty vote of thanks. 

We should like Mr. Mills to read the same Paper before the 
Stalybridge ала District Managers’ Mutual Association, if such 
there be. He would then get some new ideas on the subject of 
purchased power. 


il, 
fil 
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Specialists in Electric Motor Starting and Control Gear 
ddams MC: L Balfour House. Finsbury Pavement. London. ЕС Works-Bedford. 


PLASTER LINED CUT-OUTS. 


In the latest pattern of G.E.C. cut-out the cover carrying the 
fuse terminals is removable, and it 1s possible to put in a new 
fuse in a small space of time. For this purpose the detachable 
portion can be taken to the bench or table, where it is most 
convenient to put in the fuse, instead of the operator having 
to re-fuse the cut-out whilst standing on steps, ladders or in 
other insecure or dangerous positions. А further point is that 
this cut-out has the chamber lined with refractory material, 
which ensures the fuses breaking inside the chamber, without 


INTERIOR View oF New G.E.C. CUT-OUT. 


damage to the terminals or china. A great advantage is that, 
when replacing the detachable cover. the patent combined 
cover and hand shield forms an efficient. protective device 
against injury should the fuse blow again, whilst the carrier 
is actually being inserted. 


——————— 


BABCOCK & WILCOX CONCERT. 


The staff of Babcock & Wilcox (Ltd.) held their 15th annual 
smoking concert on Fridav evening last in the King's Hall, 
Holborn Restaurant. Mr. H. W. Kolle was in the chair, and 
in proposing the health of " The Firm " he welcomed the 
presence of all the directors of the company in England, with 
the exception of Mr. Knight, whose illness was greatly deplored, 
as well as some of the best-known men in the engineering world. 
In replying to the toast, both Mr. Dewrance and Mr. Rosenthal 
referred to the threatened coal strike, and urged greater 
loyalty between workers and employers. The efforts of the 
numerous artistes engaged were greatly appreciated by the 
audience, which numbered about 700. Space will not permit 
us to give a detailed account of the programme, but special 
mention should be made of the delightful singing of Miss Annie 
Bartle. the beautiful flute solos rendered by Miss Edith Pen- 
ville, the quaint humours of Mr. Walter Montagu, and Mr. 
Ernest Hasting’s sketches at the piano. А vote of thanks to 
the chairman and to the Committee brought a most successful 
evening toa close. 


The ALUMINIUM GASTINGS Co, 


GREENOCK. "ss 


ALUMINIUM CASTINGS OF ALL KINDS 
MACHINE MOULDED. FINE FINISH. 


NEW SIMPLEX STEEL REFLECTORS. 


We are asked to draw the attention of contractors to a new 
line of steel reflectors manufactured under the Holophane- 
Benjamin patents, which is being put on the market by Simplex 


SIMPLEX WarkER-TIGIIT HOLDER wita Vitreous ENAMEL REFLECTOR. 


Conduits (Ltd.). А complete catalogue is in preparation, and 
will be issued shortly. We illustrate a type of steel reflector 
which is treated with vitreous enamel both on the inside and 
outside. А substantial guard is provided, and the fitting may 
be used for the interior lighting of mills and factories ; if a 
Simplex galvanised watertight holder is used the fitting can be 
emploved for outside work. The reflector 18 provided with 
11 in. holes to take the standard cord grip-holder, and is 12 in. 
in diameter. It is suitable for use with lamps up to 100 c.p. 
with round bulb. The reflector gives a fairly concentrated 
illumination. 


THE CARRON ELECTRIC COOKER. 


We had an opportunity last week of inspecting a new type of 
electric cooker which the Carron Co. are putting on the market. 
They have styled this an electric combination cooking range, 
and it will be seen from the illustration that it is a complete 
piece of apparatus for the kitchen. It is 40 in. long by 20 in. 
wide and 33 т. high. The roasting oven, which is on the left- 
hand side of the range, is 12 in. Бу 18 in. by 161 in. inside. To 
the right of the oven, and near the top of the range, are two 
grills, which measure 8} in. by 7} in. inside. Below these is a 
hot closet measuring 18 in. by 9 in. by 16 in. inside. Above the 
grill and on the top of the range are two boiling rings, each 8 in. 


FUEL SAVED 1$ MONEY EARNED. 
SARCO Specialities Save Fuel. 


SANDERS, REHDERS & CO., Ltd., ‹ 
108, Fenchurch Street, LONDON, Е.С. 
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iu diameter. The total loading is 6] kw. The grills take 
1,000 watts each, and are single heat. The oven has top and 
bottom heat, and the boiling rings have two heats. The 
heating elements are nichrome, which is wound in spirals, and 


strung openly in the case of the grills, and embedded in spiral. 


grooves in fireclay in the case of the other parts of the range. 
The range is substantially built up of wrought and cast iron, 


Canrc N ELECTRIC RANGE. 


and the oven is heavily lagged. The range may he seen in 
operation at the company s show-room, 15, Upper Thames- 
street, London, E.C. 


DEPARTMENTAL SHOP LIGHTING, 

There are evidences on every side of a desiie for improved 
methods of shop lighting. We show an illustration of the toy 
department of a large Sheffield store illuminated by " Tanta- 
lum" lamps in holophane stiletto reflectors. — There is an 
exceptional number of articles displayed, and these can be 


DEPARTMENTAL Snop Lisntivg ky TANTAPHANES. 


easily distinguished in the photograph. The view is a striking 
testimony to the efficiency of the lighting obtained, as the 
photograph was taken bv the light of the lamps themselves. 
Even illumination is undoubtedly essential for effective display, 
but glare is offensive and calculated to prevent prospective 
customers from properly considering the goods offered. With 


REYROLLE WALL PLUGS 


For Portable Machines, Lights, &c. 
Pamphlets 114, 122, 88 and 45 giv all particulars. 
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Materials. | 


Telegrams: 
Scolanco London. 


the excellent diffusion obtained from holophane glassware the 
light is evenly distributed and glare is entirely avoided. Messrs. 
Siemens Bros. Dynamo Works. who supplied the lamps and 
glassware for this installation, will be pleased to place the 
services of their illuminating engineers at the disposal of con- 


‚ tractors to assist them to prepare lighting schemes. 


ELECTRIC GRINDERS. 


Grinding has become so essential a part of workshop practice 
that the production of grinding machinery is now a matter for 
specialists. Messrs. В. В. Rowland & Co., Reddish, Manches- 
ter, have just issued an attractive list, in which they illustrate 
and describe a number of their standard lines of electrically 
driven grinding machines. These range from the heaviest 
pattern in which a single motor drives 30 in. wheels, one 6 in. 
wide and the other 13 т. wide, down to the smallest lathe 
attachment grinders with 10 in. wheel. Users of this class of 
tool are offered a considerable selection in the matter of drive. 
The motor can either be direct coupled or indirect by belt or 
chain. ` 


THE LIE CIRCUMSTANTIAL. 


Mns. Совв: Was the grocer's boy impudent to you again 
when you telephoned vour order this morning ? 

Maip: Yas, Mrs. Cobb. he was that: but I fixed him this 
time. I sez: ** Who the hell do you think you're talking to ? 
This is Mrs. Cobb ! "— Fo ` Telephony." 


EXCELLO 


FLAME ARC WITH UNIQUE 
TWO YEARS’ WARRANTY 
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* WESTOPHONES. 


Some useful instructions for the installation of westophones, 
interphones and single-line telephones has just been issued by 
the Western Electric Co. in the shape of booklet No. 107. This 
contains a number of clearly reproduced diagrams of the con- 
nections of these various instruments. Accompanying each 
diagram is a description of the wiring necessary. А copy of 
this booklet will be sent upon request. 


NEW ELECTRIC KETTLE. 


The illustration shows a new copper kettle brought out by the 
General Electric Co., and forming the latest of their cooking 
devices constructed on the Archer system. This system con- 
sists in the embedding of the conducting wires in various layers 


New G.E.C. 
KETTLE. 


of enamel under, at top of and around them, after which the 
whole is fused into an integral mass with the conductor sealed 
inside. This is a solid arrangement, and many kettles made on 
this principle have been in daily use for a number of vears. 
The kettle illustrated is the cheapest copper kettle on the 
market which is provided with a fusible plug. This is a 
device which prevents any damage to the kettle if it is allowed 
to boil dry. The General Electric Co. are holding a large stock 
of these kettles, and to encourage central stations and con- 
tractors to push them, special terms are being arranged when 
quantity orders are placed. 


TUNGSTEN LAMES ON A.C. OF DIFFERENT 
FREQUENCIES. 


Extensive tests have shown that there is no difference in the 
life performance of tungsten lamps on either alternating current 
of any commercial frequency or direct current. This condition 
applies to pressed filament lamps and to tungsten drawn wire 
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APPLICATION. 


lamps. The light given from the tungsten filament lamp on 
alternating current appears to be steady, and it is interesting to 


consider whether the light actually remains constant or 
whether it simply appears to be constant because the eye 18 
unable to detect the variations. | 

Mr. Jno. W. Howell has pointed out that the variations of 
light from the tungsten filament caused by the successive im- 
pulses of an alternating current depend upon the heat capacity 
of the filament, the heat radiating characteristics and the 
resistance characteristics. Tungsten has a specific gravity 
about 10 times that of carbon, and a specific heat one-fifth as 
great, so that the heat capacity of the tungsten filament is 
about twice that of a carbon filament of the same dimensions. 
The heat radiating characteristics of tungsten is better than 
that of carbon, because at a given temperature tungsten 
radiates heat less rapidly than does carbon. The resistance 
characteristic of tungsten is also more favourable than that of 
carbon for the retention of energy and heat as the alternating- 
current wave recedes. 

All these physical characteristics of tungsten—.e., the heat 
capacity, the heat radiation and resistance characteristics—are 
better than those of carbon in respect to the retention of heat. 
The result is to make the flicker on tungsten lamps on alter- 
nating current less than that of carbon lamps having the 
same size of filament. The limit of satisfactory operation as the 
frequency is lowered is determined by the size of the filament. 
Taking all the various factors into consideration it has been 
determined by practical test that Mazda lamps, with drawn 
wire filaments, will operate satisfactorily on 50 to 60 (or higher) 
cycles with lamps having filaments as small as that used in the 
15-watt 100-volt lamp, and on 25-cycle circuits the flicker on a 
25-watt 100-volt filament is not objectionable. It is satisfac- 


tory to use Mazda lamps of 40 watts 100-volt size, and larger on 
25 cycles. 


ROMETHEU 


ELECTRIC HEATERS 


5 


Guaranteed © YEARS 


w 


LONDON SHOWROOMS: 9, Newnan Street, Orford Street, W. 
The BRITISH PROMETHEUS CO., Ltd. 
Salop Street Works, BIRMINGHAM. 
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uto THE ROUND TABLE. trician enters carrying with him a portion of the footlights, 
E about half a dozen lamps at the end of a же coed и 
ев We have always accused the “ Journal of Gas Lighting ” of supplies the ` juice " for keeping the lamps burning. Hisonl 
А У » Оо = : | | g y 
lacking a sense of humour. In its own pages there is practical tool is a lump hammer with which he Ое уи 
и confirmation on the first reading matter page in the heading metal work carrying the lamps. Naturally the fair singer 
Il] which reads : EDITORIAL Nores—Gas, &c. objects and calls in the stage manager, who is promptlv laid out 
: е | : у with the hammer by the electrician. who із determined to keep 
le In conversation with an American electrical engineer the iue great CE The sketch ends up with a pas de trois 
tr other day on the subject of transmission lines we noticed his and chorus which is distinctly flattering to ourselves. 
5 frequent reference to aluminum, the accent being on the second Mere 
! : LI 5 E asset latte 
syllable. On looking up the word in the American papers we 
_ found that it was compressed into four syllables, just as it had Р ON " 
i been spoken. The craze among Americans for shortening ERSONAL CHA 
| j é 1 > í y | Ы Ч V4 $ | А á 
| words can only be equalled by then passion for lengthening Mr. A. Bruce Anderson now takes ИТТИ В.Е.А.М.А.. 
| Mid e * i * # and we congratulate both him and the Association on the 


selection. “А. B. A." is very popular among electrical manu- 
Bravo, Birkenhead! You have earned the distinction of facturers and deservedly зо. He possesses that combination of 
being the first among provincial towns to wage a poster war geniality and tact which are, unfortunately, too rare in the 
with gas. The charm of the contest lies in the fact that both — electrical industry. He is a convineed, we had. almost said 
the gas and electricity departments are municipal pets kept in rabid, tariff reformer. but he can back up his convictions against 
the interests of the community. Опе of the Liverpool papers the strongest opponent. The B.E.A.M.A. owes much of its 
describes the electricity poster as " arrestive " (new word for remodelling to his energy and enthusiasm, and under his chair- 
metal lamp advertisers), and urging the `` potency " of the manship it should go a long way on the road to reform upon 
electric drive. To this we are told by the tautologous reporter which it has set itself. A. B. A., we wish you a fruitful. and 
that " the Gas Committee responded with a reply poster . . congenial term of office. | 
evidently intended to pulverise the claims of the rival com- * * * * 
mittee.” And we are still asked to believe that London has the "The Coming of Petroleum ” is the title of an elaborate 
monopoly of electricity supply pu blicity. | booklet which is now published as a“ permanent remedy " for 
ES * * * coal strikes. It is presumably issued on behalf of the consoli- 
We are not often afforded a free advertisement and especially dated oil interests in various parts of the world. The infor- 
on the music-hall stage, but we ran into a turn in the provinces mation which it contains makes very interesting reading and 
recently which is entitled `` The Electrician,” and is performed particularly the details of marine oil engines and locomotives. 
by the Haytors. А young and fair damsel first comes on to fed with crude oil. But who is to prevent an oil strike ? What 
sing a song and in the midst of her warblings the stage elec- will happen if the ой steamers are sunk in mid-Atlantic ? 
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DISTRIBUTION FUSE BOARDS 


Single and Double Pole 
up to IO amps., 250 volts. 


These boards are of the box form, 
and consist of “Zed” fuses mounted 
on teak battens. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Hean Ортсв: CAXTON HOUSE, WESTMINSTER, S.W, 
Telephone: Gerrard 860. Telegrams: "SIEMBRALOS, LONDON,” 
Supplies Dept. : зо, UPPER THAMES STREET, В.С. 
Telephone: Lonpon WALL 8270. Telegrams: ~“ Sismotor, LONDON.” 
BRANCHES : 
SHEFFIELD CALOUTTA 


JOHANNESBURG BOMBAY 
CAPE TOWN MADRAS 


SINGAPORE 
PENANG 
RANGOON 


BIRMINGHAM GLASGOW 
BRISTOL MANCHESTER 
CARDIFF NEWCASTLE 


SYONEY 
MELBOURNE 
TORONTO 


IF THERE IS A COLD SNAP DURING THE 
COAL STRIKE. 


The above cartoon taken from " Mazda News” may be rezarded аз 
prophetic of the appearance of an electricity consumer if there is a cold 
snap during the coal strike. 
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EDISWAN LAMPS AT THE DURBAR. 


It is interesting to note that the whole of the illuminations at 
the Indian Coronation Durbar were carried out with Royal 
Ediswan lamps. Both carbon and metal filament lamps were 
employed for the lighting of the camp and also the roads leading 
to it. Ediswan lamps were also very considerably used for 
illumination purposes in the big Indian cities. The Bombay 
Government carried through a most elaborate scheme for the 
lighting of their public bui]dings, and for the whole of this work 
Royal Ediswan lamps were employed, and also the whole of the 
illumination materials were manufactured by the Edison & 
Swan Co. We understand that the company has available a 
unique collection of night views of the triumphal arches and 
special buildings which were erected by the various Indian 
princes and Governments. Copies of these illustrations will, 
we understand, be forwarded on request. 


GRIMSBY SHOWROOM. 


We referred briefly last week to the cooking demonstrations 
which Mr. Grogan was giving the week before last at Grimsby. 
Mr. W. A. Vignoles, the borough electrical engineer, has kindly 
sent us some particulars of his new showrooms. These are at 
present temporary, but doubtless will assist materially in popu- 
larising the supply for cooking and heating purposes. We 
understand that the premises are old and have low ceilings, but 
this has not deterred the department from putting up the place 
artistically. By co-operation with the contractors in the town 
a quantity of apparatus has been got together and suitably dis- 
played. Mr. Vignoles has arranged with the contractors for the 
sale of any of the apparatus direct to the consumer who wishes 
to make the purchase. An effective scheme of reflected lighting 
has been adopted for the illumination of the various rooms and 
has, we understand, been much admired. “ Tricity " cooking 
apparatus is being actively pushed, and Mr. Grogan’s demon- 
stration proved exceptionally helpful. Among the apparatus 
shown we may mention electric radiators, the Ferranti electric 
fire, vacuum cleaners, kettles, irons, &c. For the lighting of the 
windows concealed lamps with special reflectors have been used 
so as to demonstrate how effectively illumination can be carried 
out without glare. There isa flash sign over the doorway which 
invites the visitor to call again. 


QUALITY OF LIGHT FROM TUNGSTEN LAMPS. 


In a recent article on “ The Electric Arc and Lighting by 
Arcs," published in the ** General Electric Review” (of New York), 
Prof. Elihu Thomson refers to the Mazda lamp as follows: 

А ruddy light of high intensity is particularly bad for the evesight. 
The red rays represent far more energy for a given intensity than 
green or blue, and it seems to be a fact that injury and strain of eyes 
depends, in some measure at least, on the total energy absorbed at the 
retinal surface. The marked improvement in incandescent lamps 
due to the introduction of tungsten filaments, instead of carbon. is not 
alone one of efficiency or of getting more light for the same energy, there 
is also the gain in beneficial effect, due to the lessened relative pro- 
portion of red rays present, and the closer approximation to daylight. 

This is interesting testimony on the quality of the light of 
tungsten lamps and that such light should not be hard on the 
eyes. Eye strain and eye trouble are more the result of im- 
proper use of tungsten lamps—unshaded, low-hung lamps. 
causing intense and glaring light—than from any effect due to 
the quality of the light. 


SIMPLEX CONDUITS Lo., 


Garrison Lane, BIRMINGHAM. 
Manafaotarers of— р 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
AND. COOKING MATERIAL, &o. 
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VICKERS 


IRONCLAD COMBINED О.В. 
LEVER SWITCH & FUSES 


The Premier Industrial Switch for two reasons: 


STRENGTH & RELIABILITY 
FOOLPROOF FEATURES 


All live parts are enclosed in a strong cast iron case. 
The Fuses are mounted between the blades (see illustration), and can only be renewed, 
and the cover opened, when Switch is in off position. 


> 


The ELECTRIC & ORDNANCE ACCESSORIES Со., Limited, 
Proprietors: VICKERS Limited. 


Aston, Birmingham. 


SUPERHEATERS ON LOCOMOTIVES. 


The greater attention given by British locomotive engineers 
to the superheating of locomotives, with consequent economies 
in coal consumption ranging up to 20 per cent., has led to an 
improvement and simplification on earlier designs. Reliance 
was first placed upon foreign types of superheaters, but there is 
a growing disposition among British railway engineers towards 
their own designs. In the design of the Robinson tube super- 
heater, the invention of the chief mechanical engineer of the 
Great Central Co., attention has been paid to the elimination of 
the maintenance troubles, and the expense incidental to the 
ordinary methods of connection between the steam pipes and 
the header of the superheater. The steam pipes are expanded 
directly into the header, a plan which makes for simplicity and 
accessibility of the Robinson apparatus. The superheater has 
given satisfactory results in service, and, although Mr. Robin- 
son's invention has only been in use for a few months, nearly 
200 engines are already equipped or on order for fitting with 
this device. In addition to the Great Central Co., this type of 
superheater is about to be fitted by the Great Northern, North 
Eastern, Caledonian, South-Eastern & Chatham, the Tilbury 
and other railway companies. 


GROGAN AT SUNDERLAND. 


During the whole of last week “ Tricity ” Grogan was at 
Sunderland boosting up electric cooking on behalf of Mr. 
Blackman and the corporation electricity department. Sun- 
derland is one of the few municipal undertakings which sup- 
plies electrical energy for cooking and heating purposes at id. 
per unit. The demonstrations were successfully carried 
through, and at theend of the week a dinner for 36 people was 
cooked on two No. 5 “ Tricity " outfits; each of these com- 
prises a duplex ccoker, oven ard two hot plates, or eight hot 
plates in all, representing a possible maximum output of 6'2 kw. 


zi 


The meal included julienne soup, 16 pints; fillets of sole and 
white sauce (9 Ib. of fish) ; roast legs of mutton (one 6 Ib. 11 oz. 
and the other 7 lb. 5 0z.) ; potatoes, 14 lb. ; Brussel sprouts, 
9]b.; jam tart (cold) ; biscuits and cheese ; coffee, 10 pints. 
The 6 lb. 11 oz. joint weighed 5 lb. 15 oz. after cooking, and the 
1 lb. 5 oz. joint 6 Ib. 11 oz., or a total loss on the 14 lb. of meat 
of 22 oz. or 9'8 per cent. For the whole meal the energy con- 
sumption was 9} units, or at Sunderland price 434.! Bravo, 
Grogan ! 


SIEMENS STAFF WHIST DRIVE. 


Some 320 members of the Siemens'staff and their friends spent 
a most enjoyable evening on Thursday last week at a whist drive. 
Mr. L. A. Thomson, who officiated as M.C., carried out his duties 
admirably, and Mr. W. H. Hitchcock, as hon. secretary, is to be 
congratulated on still another successful result. There were 
13 prizes (five for gentlemen and four for ladies, with three 
sealed prizes) and thev were presented by Mrs. Knowles. The 
first whist drive, held in January of last year, resulted in an 
attendance of about 150. АП Siemens social functions are a 
testimony to the goodwill which exists between the various 
departments. | 
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AN OPPORTUNITY. 


In view of the recent introduction of our 
Variable Mercury Condenser we have 
decided to clear our stock of 


VARIABLE 


PLATE GONDENSERS 


|| BELOW COST PRICE 


ONLY A FEW LEFT. 


ЭУ cats ETE EM МОР et эй. 


INSPECTION INVITED. 
ISENTHAL & CO. 


85, MORTIMER STREET, LONDON, W. 


WORKS: Denzil Road, Neasden, N.W. 


Contractors to the Admiralty, War, India, and 
Colonial Of. cos, «е, 


THE “LEA” INTEGRATOR. 


Those of our readers who have charge of steam plant are 
familiar with the * Lea” water recorder, or if they are not they 
should be. The Lea Recorder Co. has not been content with 
the success which it has achieved with its standard tvpe of 


THE LEA 
INTEGRATOR 


. wee "nh 
Latest PATTERN " Lra” RECORDER WIth INTEGRATING MECHANISM 
ALL ENCLOSED IN SUBSTANTIAL IRON CASE. | 
recorder, hut it has developed this into а pattern which is fitted 
with an integrating mechanism and is therefore of 


tt great 
utility than the standard type. ne ias 


The integrating machine has 
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four functions: (1) it indicates the actual depth of water 
flowing over the weir or V-notch ; (2) it shows the rate of flow 
ш pounds or gallons per hour at any instant; and (3) also 
permanently records on a chart this weight of flow ; further 
(4) it counts the number of pounds or gallons passed and these 
may be read off on ordinary cyclometer dials. In the case of 
the standard instruments the total quantity of water passed 
can only be found by measuring with a planimeter the area 
enclosed by the zero line and the record line on the chart ; this | 
result must be multiplied by a constant. For certain purposes 
this method is, of course, satisfactory ; but if the figures are 
required at once then the integrating pattern of machine must 
be used. 

An illustration of the interior of the “Lea " integrator is shown 
in Fig.1. Theleft-hand portion with its depth indicator, grooved 
drum and recording chart, float rod and slider bar, are similar 
to those used in the standard instrument. The integrator 
mechanism is placed on the right-hand side of the case. It 
comprises an eight-day driving clock, a specially shaped toothed 
drum, anda counter box. The latter is attached to the slider bar 
which is extended specially for the purpose, and moves in direct 
proportion to the rate of flow through the V-notch. The train 
of wheels in the counter box is acted upon by the movement of 
the toothed drum, the teeth of which are cut away in the form 
of the regular screw thread. The toothed drum is, of course, 
driven from the eight-day clock. as already explained, and is 
constantly rotating. When no water is flowing through the 
V-notch the engaging wheel on the counter box is just out of | 


BoiLER TESTS WITHOUT AND WITH THE “Lea” RECORDER. 


vear with the toothed drum. The movement of the slider bar 
brings this wheel into contact with the drum, and according as 
the rate of flow varies so more or less teeth on the drum engage 
with the counting mechanism. The dials are therefore driven 
proportionately to the quantity of water passing through the 
V-notch. The fact that the toothed drum is constantly re- 
volving ensures the integration of the total amount of liquid 
passed. 

The whole of the mechanism is enclosed in a substantial iron 
case with glass front doors through which both the record chart 
height level and counting dials can be seen. The back of the 
case 13 of wrought-iron and this is used to carry the whole of the 
mechanism ; the sides and doors are of cast-iron. _ The entire 
machine is extremely compact and is built to withstand hard 
wear continually. This type of machine has been installed in 


the electricity works of some of the largest municipalities and 
companies in this country and also a number of large private 
plants both at home and abroad. The station engineer, and, 
in fact, all steam-power users, are indebted to the Lea Recorder 
Co. for providing them with a substantial engineering device 
which is highly accurate in service and which saves an infinite 
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BRITISH MADE 


COUNTY | 


METAL 


| [LAMPS] 


STRONG Амр LASTING. 


WRITE FOR COMPETITIVE PRICES. 


THE ACTON LAMP CO, LTD. 


Works s 
AGNES ROAD, 

UXBRIDGE ROAD, 

ACTON. 

Tel. : CHISWICK 1114. 


Sales Office ; 
3, STAPLE INN, 
LONDON, W.C. 


Tel. : HOLBORN 6323. 


amount of trouble. As an illustration of the latter we repro- 
duce in miniature two cartoons which show how engineers used 
to test-boiler plant and how they may now do it with the * Lea” 
apparatus. The address of the company is 28, Deansgate, 
Manchester, and thev will be pleased to supply any additional 
information on request. 


TANTALUM LAMPS. 
А new booklet on Tantalum lamps is heing issued bv Siemens 
Bros. Dynamo Works. It describes and prices the various 
tvpes of both standard and 
. Special lamps. The method 
j ег. » s of winding the tantalum 
By А || wire over the supporting 
| | SIEM ENS | |» hooks is made the subject of 
a special pave of text and a 
special diagram. Emphasis 
is also laid on the fact that 
the Tantalum was first placed 
on the market in 1905 and 
. was the first lamp in which 
use was made of a drawn 
_ wire filament. The efficiency 
' of the lamp is given as 17 
| watt per British candle. 
| 


“TANTALUM 


LAMPS ...... 


This represents a saving in 
energy consumption of about 

60 per cent. їп comparison 

"opu with carbon lamps. The 
| average life of the lamp is 

| given аз 1.000 hours. A 
special feature is made in 

the list of traction Tantalums which are suitable for service on 
trams, tube trains, and ordinary trains ; also for the lighting of 


TRUE READINGS 


INVOLVE 


Accurate Test Pressure. 
The “UNION” Automatic Pointer Lock 


secures this. It is fitted only to the 


UNION OHMMETER. 


Union Electra Colta 


> е | УМ, 
РАЗК ST SOUTHWARK panne * oF 


ships, mills, factories and workshops. It differs from the 
ordinary Tantalum lamp in having a special central support 
for the filament. The ordinary railway pattern is standardised 
for 20-volt and 40-volt circuits. These traction lamps are suit- 
able for both direct and alternating current. Particulars are 
also given of Tantalum. Lux and Kingolite candle lamps: inthe 
case of the former the lamps will fit into any type of sconce, and 
are made for 20 to 80-volt circuits, the latter being suitable for 
20 to 115-volt circuits. The booklet is rounded up with a number 
of striking illustrations of Tantalum lamp installations and one 
of the best of these is the interior view of a Roman Catholic 
cathedral. This interesting list will be supplied to con- 


tractors оп application. 
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HOMBRECHTIKON, ZURICH, SWITZERLAND. 
E Га Founded 1893. 


Makers of First-Class Electrical 
Measuring Instruments. 


VOLTMETERS, 
AMMETERS, 
WATTMETERS, 


Indicating and Recording, 
Portable and for 8Switchboards. 


ELECTRICITY METERS 


For all Current and Pressure. 


Telegrams: “ TRUB. Hombrechtikon.” 
В.С. Code used, Sth Edition. AGENTS REQUIRED, 
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Manufacturer of PRESSPAHN AND INSULATING MATERIAL. 


Н. WEIDMANN, RAPPERSWIL, SWITZERLAND. 


BHST QUALITY. 


Varnished Presspahn. 


PRESSPAHN-—Pressboard. | 
PROVED BY REPHATHD 'THSTS. au 
Sheets in thickness from 0*1 upwards. Endless Rolls and Strips from 0'1 to 1 mm. thickness. 
BLACK PRESSPAHN IN SHEETS, ROLLS AND STRIPS. 
Presspahn Coils and Tubes for Transformers, Armatures, Disos and Shaped Artioles. 
Mica-Covered Presspahn, &c. 


VICKERS MOTOR STARTERS. 


A considerable range of motor-starting apparatus for direct- 
current machines is made by the Electric & Ordnance Acces- 
sories Co. Particulars of these are given in a new catalogue, 
M275, just issued. The starters include open type, semi- 


VICKERS STANDARD STARTER WITH OVERLOAD AND No-voLr RELEASE. 


enclosed and watertight and gastight patterns, in each case 
the standard type of starter being supplied with the requisite 
cover. Either no-voltage or no-voltage and overload release 


Vickers STARTER AND SPEED REGULATOR. 


can’ be fitted, ог, in the case of the autograd starter, both over- 
load and no-voltage release are provided. In each case an 
oiled slate base is employed for the contacts and moving parts, 
and the resistance units are mounted at the back of this in a 
suitably ventilated iron box. We understand that the resis- 
tance units are of special construction. are incombustible and 
do not smoke nor smell when in use. They are of the porcelain 
bobbin type with wire wound on, and the units are easily de- 


| НЕ ELECTRICAL Сер, 
METERS 


tachable from the case. Sparking between contacts is avoided 
as much as possible by careful grading of the resistances 
between stops. For currents of 50 amperes and upwards the 
contacts are renewable and may be replaced without inter- 
fering with the connections. Below 50 amperes button type 
contacts are employed. The moving contact arm is provided 
with a special form of contact block which ensures a constant 
pressure being exerted on the fixed contact plates. The con- 
tact maker comprises a brass push upon which a coiled spring 
bearing on a cross-piece exercises an even pressure. The spring 
is adjustable within certain limits. The autograd type of 
starter is of interest in that it is only necessary for the operator 
to move over the starter handle to its full extent when the 
automatic features ensure a gradual cutting out of the starting 
resistance, independently of the operator himself. It із claimed 
that this form of starter is superior to those in which compli- 
cated mechanical gear is introduced. 


FUZ(ED'ES AND G.P.O. HUMOUR. 


“ It is contrary to law to forward by post anything likely to 
injure the contents of the mails or the officers of the Post Office.” 
This injunction has recently been applied to a parcel of Zed 
fuses which Messrs. Siemens Bros. Dynamo Works were anxious 
to send to their Singapore office. We are tempted to ask the 
Postmaster-General if this is his latest attempt at humour. 
The term " electrical fuses " has evidently conjured up in the 
official mind visions of conspiracy and wilful attempts upon 
both “ the mails and officers of the Post Office. Why females, 
who must represent a considerable proportion of the staff, are 
rigorously excluded, we cannot understand. Meantime, we 
gather that the dreaded parcel has been detained and presu- 
mably is reposing in a bucket of water awaiting its removal by 
Messrs. Siemens’ representatives. We suggest that the Terri- 
torials amongst Messrs. Siemens’ staff should approach the 
Mount Pleasant office in open order, and that a bayonet attack 
be made soon after dawn with a view to recovering the ammu- 
nition in a manner befitting the occasion. 

A possible explanation of the blunder may be that the 
officials mistook the contents for ''fuz(ed)es" instead of 
“fuses,” a distinction with a difference. 


ADVANCE IN PRICES. 


We are asked by Siemens Bros. Dynamo Works to give notice 
that, owing to the increase in cost of raw materials and wages, 
the prices for the following goods will be advanced as from the 
4th inst. : Generators and motors, rheostats, mining pillars, 
oil switches, air-break switches, circuit breakers, lightning 
arresters, relays and switchgear accessories, installation 
accessories, conduits and conduit fittings. 

Prices and quotations for the company’s manufactures and 
supplies can be obtained from any of their offices, and from all 
responsible factors and contractors. 


FUEL SAVED IS MONEY EARNED. 
SARCO Specialities Save Fuel. 


SANDERS, REHDERS & со., Ltd., 
108, Fenchurch Street, LONDON, E.C, 
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SPECIFY AND USE 


No Temperature Coefficient. Wire will not Rust or Perish. 
Contains no iron. —————— —————— 
The only Material of Its kind Manufactured т England. 
Used largely and Specified by the Admiralty. 
Used also by the МаНап and Japanese Admiraities. 


Write for List giving Electrical Particulars of 
Ten Grades of Wire. 


WIRE. STRIP. SHEET. BARE. COVERED. 


a A a ie ian 


— — 
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Makers : Avent: | 
HENRY WIGGIN & CO., Ша, | — ^ supe im London, w.c 


GEORGE STREET, BIRMINGHAM. Telephone : 6323 HOLBORN. 
Telephone : 6400 CENTRAL. Telegrams : " WIGGIN BIRMINGHAM.” Telegrams: '"FERRYDOM, LONDON.” 


“POPE” METAL LAMPS 


TEA E RESOU ILT 
of the recent INDEPENDENT TEST carried out by the 
WESTMINSTER TESTING LABORATORY | 

| 


conclusively proves our oft-repeated statement that the 


“POPE” 
IS THE BEST BRITISH LAMP 


HERE IS OUR PROOF: 


Hours run. Candle-power. Watts. Watts per C.P. 
10 23-3 29-5 1'965 | 
200 29:65 297 1:31 
400 22:5 29:8 1:395 | 
600 22:5 29:9 1:33 
800 221 29:8 1355 | 
1000 21:8 29:8 1:365 
1200 21:3 29:8 1:40 
1400 20:8 29:7 1°43 | 
1600 204 29:6 1°45 
1600 19:8 294 1:47 | 
2000 191 29:2 1:53 | 
Average Results. 
2000 21:5 29:7 1:39 . 
The above should convincs you that the QUALITY is RIGHT. E 


We are eager to convince you that the PRICE is also RIGHT. 
LET US QUOTE YOU NOW. 


POPE’S ELECTRIC. LAMP CO., Ltd., Hythe Road, Willesden, London, N.W. 


Telephone: —-WILLESDEN 1170. Telegrams: “PLANETARY LONDON.” LCP 
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GASEOUS HEATING. 


In an interesting. Paper read at Manchester University on 
Saturdav last Mr. A. Forshaw dealt with the subject of the 
principles and practice of gaseous heating. Central station 
engineers who are immediately faced with the problems of 
building up a load with electric cooking and heating apparatus 
should make a study of Mr. Forshaw's remarks. They contain 
references to matters of gas heating which are usually the 
subject of considerable controversy. We have extracted a few 
items of this kind which seem to us to answer completely the 
recent queries of the " Journal of Gas Lighting " upon Мг. 
Grogan’s criticisms of gas pressures, governors, noxious 
fumes, &c. 

Mr. Forshaw says :— 

‘“ The gas heating engineer finds that the consequent variations in 
candle-power and calorific value. and the incidental variation of 
pressure due to local causes, present to him one of his most per- 
plexing . difficulties—viz.. to devise his apparatus so that it will 
work satisfactorily with all these widely varying gases. and require 
only the least possible adjustment to enable it to do so. . . . But we 
need the pressure to be as far as possible а constant опе; and. apart 
from local differences of pressure due to contour, surely there must 
be some particular pressure which could be aimed at as a standard 
bv all gas undertakings У This appears under the heading * Need 
for Uniformity of Pressure." 

Speaking of the aims in modern gas fire construction, Mr. 
Forshaw says :— 

* And last. but not least. the canopy of the fire must be such asto 
prevent the eseape of any products of combustion in the room . . ." 

If these products of combustion are to be so carefully 
excluded from a room, whv does Mr. Forshaw proceed into an 
elaborate exposition of their harmless nature ? He says :— 

" The products of combustion consist mainly of carbonic acid, 
water and nitrogen. which are in themselves harmless—a fact which 
І wish to emphasize." 

Mr. Forshaw might have explained that. the harmlessness of 
the products is in direct proportion to the degree of combus- 
tion; but he only does this in a veiled kind of way Бу sug- 
gesting that gas fires be designed to carry away the products 
of combustion with all possible speed. He also hints at it 
later on in the Paper in speaking of the influence of the injector 
nipple in the burner on the aeration of the flame. 

We will content ourselves at the moment by closing these 
comments with Mr. Forshaw's remarks under the heading of 
" Dealing with Excessive Pressure " :— 

In cases of excessive pressure it is better to put » pressure governor 
on the pipe. The ordinary volume governor is not a very reliable 
type of apperatus. It works perfectly well on a pipe of compara- 
tively large diameter, but 2s soon as è nipple is put on the pipe and 
сопко beck pressure the volume governor cesses to work sètis- 
fectorily. With a duplex burner (which Мг. Forshaw commends 
elsewhere in his Peper), of course g single volume governor is useless ; 
it requires two, спе to exch burner, The drewhbeck of the pressure 
governor is thet, while quite satisfactory as è governor, it necessi- 
tetes some direct communic:ticn between the outside of the diz- 
phregm end the гост. In time the dic phregm is bound to wear end 
a leck results. 


ALUMINIUM PULLEYS. 


In constructing these pullevs a special aluminium aliov has 
been employed., the specific gravity of which is only about one- 
third that of cast-iron, the actual figures for the driving pulleys 
used on a 36 in. planer being 105 and 35 |b. respectively for 
the new and the old tvpes of practically the same dimensions. 
This lighter weight results, it is felt, in an increase in the life of 


————— 
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the belts used with the tool on account of the relatively small 
momentum developed. Оп a planer with a high countershaft 
speed the driving pulley acts tosome extent as a flywheel and 
time is lost at each end of the stroke by the table overrunning. 
To overcome this the belts are made as tight as possible and the 
experience is they soon wear out because of the friction and the 
resultant heat produced in overcoming the pulley momentum 
at the instant the speed is reversed. 

A test of one of these pulleys on one of the planers in the 
company’s shop was recently made. A locomotive frame 
drilling machine table, measuring 26 ft. 4 in. in length and 30 in. 
in width and depth, was planed on a 48 in. by 48 in. by 26 ft. 
quadruple-head multi-speed planer, having a cutting speed of 
10 ft. and a return of twice that figure : the power was supplied 
by а 25 H.P. electric motor. The total weight of the casting 
was 21,390 lb. The cutting stroke was 26 ft. 10 in., or 6 in. 
more than the length of the table to permit the tools used to 
lift and drop. Аз the table travel was only 27 ft., only three 
teeth of the table rack were in mesh with the bull wheel at the 
end of the stroke, and if there had been any over-run the table 
would have run off the hull wheel. | 

The construction of the new aluminium pulley is very similar 
to the cast-iron one that is superseded, the only marked differ- 
ence being in the design of the arms, which are made in the 
shape of an N. This form is used to provide enough elasticity 
to prevent the pullev from breaking on account of the arms 
shrinking away from the rim.—" The Iron Age.” 


А NEW CIRGUIT-BREAKER 


This 10 amp., double-pole, flame and 
explosion proof circuit-breaker has 
been specially designed for the 
protection of underground lighting 
circuits, but it can be used on any 
circuit in which a small circuit- 
breaker is necessary. 


Pam. 128 gives full particulars. 


A. REYROLLE & CO0., LTD., 


HEBBURN-on-TYNE. 
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THE ROUND TABLE. 


All good Batti-Wallahs are expected to attend the annual 
dinner to-morrow, Saturday eveni ng,at the Holborn Restaurant. 
President F. G. Collis will be in the chair, and it is hoped that 
а right merry company will support him. Mr. A. W. Robinson, 
the hard-worked hon. entertainment secretary has got up the 
musical programme and he promises an enjoyable time. The 
song of the Batti-Wallah (see our issue of January 19, p. 153) 


will be sung with full chorus. 
+ ж ж ож 


The Marylebone Electricity Department have recently placed 
their electric kitchen in the hands of Mrs. Padley, who was for 
some time in charge of the kitchen of the “Met.” Supply Co. 
in the West End. Mrs. Padley has quite “а way with her" in 
her demonstrations, and we should imagine that she is in- 
valuable in persuading new customers of the merits of electric 
cooking. The equipment of her new kitchen is complete in 
every way, but the lack of accommodation at York-place 
makes it a gangway to the main offices. This is sometimes a 
little disconcerting for Mrs. Padley's customers. Quite by the 
way, we are tempted to ask if the "reps" of the department 
always interview prospective lady customers with their hats on ? 

* ж ж ж 


Mr. Ferranti could not have timed his discussion of methods 
of popularising do:nestic electricity more opportunely; the 
day following the meeting the Smoke Abatement Exhibition 
will open at the Agricultural Hall, It should witness a keen 
competition between electric and gas cooking under a single 
roof апа under conditions which cannot fail to draw the 
general public. As to the discussion, we hope that the commercial 
men in the industry in London and from the provinces will 
turn up in force and contribute to the first informal discussion 
which has so far been arranged at the Institution. 


OSRAM FILAMENTS 


as now made of 
Pure Drawn Tungsten Wire 
ARE POSSESSED OF 


REMARKABLE STRENGTH 


It is difficult to break the 
filament without breaking 
the glass.' 


—————— —M — 


We had almost asked last Thursday, at the Institution 
meeting, that some definite steps be taken to bring station men 
into line on the questions of tariffs. Mr. Seabrook's **armful 
of rates" idea is well enough in its way, but it cannot make 
for simplicity, and experience has surely taught that that is 
the essential to progress in electricity supply. 

* * * * 


From murky Sunderland “ Tricity ” Grogan quietly hops to 
sunny Worthing (or is it seaweedy just now ?) and judging by 
the reports in the “Sussex Daily News" is as attractive 
in one place as another. The local Press, as usual, рауз 
tribute to his ability as a lecturer, and we read that “ Mr. 
Grogan puts the case for the new system most effectively, and 
it is difficult for anyone to go away with any doubt at all as 


to the cleanliness, convenience, cheapness and safety of the 


‘Tricity’ cookers.” 


PERSONAL CHAT. 


The vogue of the motor car for business men is permeating 
the electrical world, and the latest conquest is that of Mr, 
Edgar S. Barralet. The versatile apostle of Standard Varnish is 
now making his calls “ throughout the British Isles” in an 
overland car, and has already achieved fame as a driver or 
“chuffer,” to use his own expression. The car is as accom- 
modating as E. S. B. himself, for it will, at a pinch (in), hold 
five people, and even then romp up hills and be economical of 
petrol. We have not yet had the pleasure and excitement (we 
imagine) of a ride with the imperturbable one at the wheel, but 
this is in store for us. At the moment we have only his own 


word that he can clear any passing vehicle with a coat of 


varnish to spare. We wonder if a shortage of petrol will be 
possible of remedy by recourse to the varnish samples. _ 
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ELECTRIC MOTORS 


FOR 


ALL PURPOSES 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orrica: CAXTON HOUSE, WESTMINSTER, S.W., 
Telephones GERRARD 860, Telegrams: "SIEMBRALOS, LONDON,” 
Supplies Dept. : 30, UPPER THAMES STREET, В.С. 
Telephone} Lonpon Watt 8270. Telegrams: “З1вмоток, LONDON, 
BRANCHES : 
8HEFFIELD CALCUTTA 


JOHANNESBURG BOMBAY 
CAPE TOWN MADRAS 


SINGAPORE 
PENANG 
RANGOON 


SYDNEY 
MELBOURNE 
TORONTO 


BIRMINGHAM GLASGOW 
BRISTOL MANCHESTER 
CARDIFF NEWCASTLE 


"7T METAL FILAMENTS AND LAMPS. 


The adjoining diagram, prepared by С. 8. Merrill, serves to 
illustrate clearly the relative differences in size and length of 
filaments of different types of incandescent lamps, from carbon 
to tungsten filaments. It also shows how the dimensions of 
lamp filaments are affected bv the variations in specific resis- 
tances and radiating properties of the various materials em- 
ployed therefor. There is, for instance, a considerable difference 
in the length of the Mazda wire filament and that of the carbon 


. LAMP FILAMENT DIMENSIONS ' 


FOR A LAMP TO GIVE 48 CANDLE POWER AT П0 VOLTS AND 
(29. WATTS PER CANDLE EFFICIENCY . 


FILAMENT. 


LENGTH. 


DIAMETER. 


Ф 00215 „ 


@ 00346 ~ 


CARBON Treated | @ 00392 ~ 


CARBON Untreated e .00480 iv. 


COMPARATIVE DIAMETERS ANO ‘LENGTHS (IN INCHES) ОР VARIOUS camp | 
FILAMENTO REQUIRED FOR THE SAME CANOLE POWER AND 
VOLTAGE АТ SAME LUMINOUS EFFICIENCY. 


filament. It is a comparatively easy thing to theoretically 
decide upon the material necessary to make good filaments, 
but it is quite another thing to commercially produce filaments 
from the chosen materials. Great skill and experience are 
necessary with tungsten filaments to produce a filament of the 
necessary purity and proper physical form for the making of 


212 


a satisfactory lamp. The drawn wire tungsten filaments em- 
ployed in Mazda lamps are now producéd as fine as 0°0007 of 
an inch, or has less than one-fourth the diameter of an ordinary 
human hair. These extremely small filaments are being made 
commercially and are employed to make lamps about 10 с.р. 
100 to 125 volts and 18-20 c.p. for 200-250 volts. 

A recent booklet issued by the British Thomson-Houston 
Co., and termed ‘‘ Ready Rules for Lighting Work," tells in a 
clear and interesting way how lighting should be done, 
and shows how to secure good illumination. А copy of this 
booklet will be sent to any one requesting it. It should do 
much to overcome the evils of glare and distressing brilliancy, 
un-uniformity of lighting and the ineffective and wasteful 
methods of using light which are so prevalent to-day. 


SLOW-SPEED DYNAMOS AND MOTORS. 


In many cases dynamos and motors with comparatively 
small outputs are required to operate at slow speeds, for 
coupling direct to steam, gas or oil engines, presses, pumps, &c., 
also as exciters for large slow-speed alternators. Standard 
direct-current machines are, as a rule, designed for much higher 
speeds than are available for these purposes, and are unsuitable 
for slow speeds on account of the small diameter of the arma- 
ture; while, with the low peripheral speed, the ventilation of 
the windings is insufficient. 


> 


NIOM ELECTRIC ce 17е 


SLOW-SPEED Union DYNAMO. 


* 

Union “М” machines have been specially designed to 
obtain the best possible results at slow speeds; they have 
armatures of large diameter and reduced width, and a large 
number of poles. This design secures good ventilation and 
sparkless commutation, the large number of poles allowing 
current to be collected at several points on the commutator, зо 
that a relatively large output demands only a small number of 
brushes per spindle. The short length of the machines enables 
them to be used with advantage when floor-space is limited. 

The short armature-length and low speed secure good com- 
mutation, and this pattern of machine does not, therefore, 


SIMPLEX CONDUITS Lp., 


Garrison Lane, BIRMINGHAM. 
Manufacturere of— 
CONDUITS, CABLES, ACCESSORIES, FIT- 
TINGS, MOTORS, ELECTRIC HEATING 
‘ANDI COOKING MATERIAL. &c. 
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_ 48 n.r. VICKERS ‘MOTOR driving 
1j" Centrifugal Pump 
(by Messrs. М. В. Wild & Co.). 


The construction. and design of 


reliability and complete efficiency. 


PROMPT DELIVERIES. 


The ELECTRIC & ORDNANCE ACCESSORIES Co., Limited, 
Proprietors: VICKERS Limited. 


| Aston, Birmingham. 
„з= NN 
Å 


require commutating poles, even with widely fluctuating loads. 
The brushes are of best quality carbon, of sufficient sectional 
area to ensure a low current density. 

These machines have been designed in their mechanical 


parts for direct coupling, and are, therefore, not suitable for 


belt or gear driving. 

Machines are supplied in the following styles: (1) Two 
bracket bearings, extended shaft (with or without half- 
coupling). (2) One bracket bearing, shaft and half-coupling. 
(3) One pedestal bearing, bedplate, shaft, half-coupling. (4) 
Without shaft or bearings, but including brush spindle support. 

M" machines can be supplied as either dynamos or motors. 
They can be shurit Serles or compound wound, or (as dynamos) 
specially wound for battery charging. When used аз motors, 


_ thespeed can, if desired, be raised 15 per cent. above the normal 


by shunt regulation. 

The temperature rise of these machines is much lower than 
that allowed for by.the Engineering Standards Committee, and 
consequently they are capable of withstanding heavy over- 
oads without risk of breakdown. This is an important point for 
the user, as a machine of this character is less liable to trouble 


of any kind than one where the temperature limit is reached at 
_ full load ; and it is well to remember that the stoppage of a 
· machine would in all probability cost the user many times the 


value of the whole installation. Fuller details can be obtained 


from the Union Electric Co. 
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BANK AND BILLIARD HOLOPHANE UNITS. 


The extension of the holophane system of illumination is 
very noticeable among practically every class of electric light 
user. Holophane glassware is also manufactured for gas 
lighting, but the number of electric holophanes must out- 
number gas by 10 to 1, if not more. The importance of satis- 
factory illumination is strongly emphasised in а new booklet 
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ICKERS 
MOTORS 


are equally satisfactory 
for heavy or light duties. 


E 


the VICKERS MOTOR ensure 


REASONABLE PRICES. 


which Siemens Bros, Dynamo Works have introduced. This 
‚ deals with holophane glassware and accessories, and the matter 
and illustrations descriptive of the various types of holophanes 
IS supplemented by useful data regarding the application of 
holophane reflectors of the E. I. and F. type. These mystic 
initials are simply explained by the words Extensive, Intensive 
and Focussing, and serve to designate the functions of each 
reflector. We would recommend contractors who are anxious 
to study modern illuminating methods to apply to Messrs. 
Siemens for a copy of this booklet. The illumination data is 
explained in simple terms and the diagrams and curves are 


STILETTO HoroPHANE AND “ Bank” UNITS. 


readily understood. We notice among the new types of re- 


. flector а “ Bank " unit, which consists of a stiletto reflector of 


the standard type and a green opal shade, which is designed to 
fit over the outside of the reflector. The measurements of this 
reflector are 61 in. by 6in. by Ци. diameter hole. It 18 
recommended for use with 10, 16, 25 or 39 c.p. lamps. It can 
be attached to any existing bank or counting-house standard. 
The light distribution is exceptionally good, and with the 
method of spacing the standards at present in use the light 
from each standard overlaps, and theré are no dark patches. 
The shade is also more restful to the eyes than the ordinary 
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pattern, and possesses the great advantage of allowing a 
lower candle-power to be used. 

The “ Billiard " unit is arranged upon somewhat similar 
lines, only in this case a green cardboard shade, which is 103 in. 
in diameter and 8lin. deep is recommended for use with 
50 c.p. lamps. The adjoining illustration gives some idea of 
the even illumination of the table. There are six lighting 
points in two rows, and the distance between rows is 3 ft. The 


BiLLIARD TanrLE Licgutep ву TANTALUM HoroPHANE UNITS. 


distance between each point in one row and the next point in 
the same row is 4 ft. The height from the table to the bottom 
of the lamp-holder is 3 ft., and with 50 c.p. “ Wotan” or 
— * Tantalum " lamps illumination on the cloth of 14 to 16 foot- 
candles is obtained. The shades are less unsightly than the 
ordinary type, although at the same time there is no possibility 
of the direct rays of the lamps catching the eyes of the players. 


-- — — 
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THE PROBLEM OF THE BED WARMER. 


Some little time ago a number of letters were written to the 
lay press decrying the electric bed warmer, and also bewailing 
the fact that its use was fraught with hidden dangers. We will 
not deny that an electric bed warmer, if badly designed, is a 
risky, not to say, suicidal, article to make use of, but the device, 
per se, should. not be condemned on this count. It is quite 
possible to design and construct an electric bed warmer which 
will be perfectly safe to use and also will be obtainable ata 
reasonable price. The carbon lamp in the tin box is too erude 
a contrivance to be considered, if onlv for its want of heat con- 
trol ; then the price asked for it also savours of an impertinence. 
The ideal bed warmer must be acceptable to the householder on 


REYROLLE WALL PLUGS 


For Portable Machines, Lights, &c. 
Pamphlets 114, 122, 88 and 45 give ail particulars, 
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the score of reliability, safety, efficiency and heat control. 
Under ordinary circumstances it should be capable of taking the 
place of the hot water bottle while providing а source of warmth 
which will always be at the command of the user. 

We have recently had the opportunity of inspecting an 
electric bed warmer which possesses all the elements of safety, 
reliability and control, which are considered the ideal of the 
commercial article. The element is wound spirally on asbestos 
cord, and subsequently wound round with the same material. 
The net result is a heating element which can be sewn up in 
fire-proof cloth in such a way as to provide an even distribution 
of the heat over the entire surface of the heating pad or bed 
warmer. The resistance units formed in this way can be con- 
nected in series or parallel, and the amount of heat obtained can 
be regulated by the dissipation of more or less electrical energy 
as required. The minimum amount of energy required is 15 
watts and the maximum is 45 watts, the control being in three 
heats. These are obtained by a simple turn switch which is 
introduced into the flexible cord feeding the heating pad. But 
the pièce de resistance of the device has yet to be referred to ; 
this is а pair of thermostats which come into operation if the 
temperature of the pad exceeds 212°F. These automatic de- 
vices are quite simple in operation, and are designed after the 


' fashion of the thermo-flasher switch used in connection with 


electric signs. These thermostats are embedded in the mate- 
rial of the bed warmer, but are none the less free to act. They 
constitute reliable safeguards against fire risk, and their intro- 
duction into the bed warmer should dispel any idea which the 
householder may have of the device attaining a dangerous 
temperature. The contrivance is simplicity itself, and those of 
our readers who are genuinely interested can test this simple 
device for themselves. It is manufactured by Purcell & Nobbs, 
and is marketed at an extremely reasonable price. We think 
that it is a complete solution of the bed warmer problem and 
gives the lie direct to the alarmists who want to make capital 
out of the subject. | 


WAYGOOD CONCERT. 


The heads of that old-established firm of lift makers, Messrs. 
В. Waygood & Co., are evidently well aware of the fact that 
“all work and no play makes Jack a dull boy,” if we may judge 
from the flourishing state of the Waygood Athletic Association. 
On Monday last we attended the 21st annual evening concert at 
the Horns Assembly Rooms, Kennington Park, London, S.E., 
where the members of the firm and of the association, and their 
friends, together with their wives and sweethearts, were as- 
sembled in full force. The concert-hall has seating accommoda- 
tion for upwards of 500 people, and this was taxed to the utmost. 
In a programme comprising every variety of talent it would be 
invidious to refer particularly to any of those taking part; 
suffice it to say that encores were the rule rather than the excep- 
tion. Every credit is due to those resporisible for the arrange- 
ments, and we must congratulate them on the result. 


The ALUMINIUM CASTINGS бо, 


GREENOCK. Ltd., 


ALUMINIUM CASTINGS OF ALL KINDS | 
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А NOVEL MULTI-COLOUR. LANTERN. 


Our attention has been directed to à new form of lantern for 


outside advertising for shops, theatres, restaurants, music halls, - 


&c. The device resembles an ordinary lantern such as IS used 
for metal lamp clusters. ]t IS, however, fitted with an opal 
globe, and inside this are three vertical metal lamps of 25 c.p. 
These are respectively coloured blue, red and yellow. Inside 
the lantern case and immediately above the lamp holders are 
three thermo-flashers with adjustable platinum contact points. 
These are set to bring the lamps in and out of circuit, and in such 
a way that either one, two or three are alight. With the three 
lamps on, a combination of the colours is produced and evenly 
diffuses the globe. With two lamps there is a different combi- 
nation, and with one lamp the particular colour of the bulb is, 
of course, shown. The flashers are not svnchronised, conse- 
quently the colours are constantly changing. The effect is 
decidedly attractive, and, in a way, bewildering, because there 
is no noise and, of course, no revolving mechanism. The entire 
combination is neat and substantial. The lantern їз weather- 
proof, and its general appearance very attractive. The energy- 
consumption is stated to be one unit їп six hours. The device 
їз being put on the market by the Armorduct Manufacturing 
Co., who have made arrangements to manufacture the lantern 
at their Witton Works. The lantern has been styled the 
“ Rainbo.” Full particulars and prices will be sent on request 
to the company at Farringdon-avenue, London, E.C. 


COUNTRY HOUSE LIGHTING. 


We must compliment our contemporary ‘Country Life ” 
on the production ot an Electrica] Supplement, which deals 
with the uses of electricity in country houses. This comes at 
ап opportune moment, because many improvements have been 
effected in both the generating plant and in electricity con- 
suming devices. The introduction of the metal lamp has en- 
larged the scope of electric lighting plants for country houses, 
and also has brought the small capacity unit within reach of 
the moderate country householder. In the supplement referred 
to are а number of articles in which gas, steam, oil and petrol 
plants are described and illustrated. We think that enough 
has not been made of the automatic plant, this being dismissed 
in a few lines, The future of electric lighting in country houses 
13, we think, bound up in the automatic plant. It isa complete 
answer to the air-gas proposition, in which, as is well known, 
the apparatus is automatic in action after the generator has 
been filled. 


On the subject of illumination many useful tips are given to 


the householder for employing his lamps in such a way as to - 


provide effective and pleasing lighting without glare or heavy 


shadows. It isa move in the right direction to introduce the _ 


subject of electric cookery to the country house. The lighting of 
the house makes such a small demand on the plant, owing to the 


use of metal lamps, that there ів frequently a sufficient reserve 


of energy to admit of cooking being done by electricity. These 


facts are admirably brought out in an article which has been 
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appropriately written by a lady. Similarly, the many useful 
accessories, such as kettles, egg boilers, table hotplates, 
toasters. curling tongs, heaters, hair driers and domestic irons 
are dealt with in the supplement. 


LEWIS'S LIBRARY. 


` Messrs. Н. К. Lewis have sent us their quarterly list of new 
books and new editions added to the library during the last 
quarter in 1911. In the Scientific Section the recent editions on 
the subjects of Aeronautics, Chemistry, Civil Engineering, Elec- 
trical Engineering, Electricity, Engineering, Engines, Machinery, 
Marine Engineering, Mechanics and Metallurgy have been in- 
cluded. In the Electrical Section we notice Ferguson’s “ Ele- 
ments of Electrical Transmission," Hobart's « Design of 
Static Transformers," and Snell's « Power House Design ” 
among the additional books. Broughton’s “ Electric Cranes” 
is now included in the Engineering Section, and under the head 
of Metallurgy there are important books on the “ Heat Treat- 
ment of Tool Steel ” (Brearley), « Metallurgy for Manufacturers’ 
Foremen and Workers in the Metal Industry ” (Fenchel), ** The 
Metallurgy of Steel " (Harbord and Hall) and the “ Technical 
Analysis of Brass and Non-ferrous Alloys” (Price and Meade). 


“Scholey” 
small Accumulators 


In the " Scholey" range of Smal) 
Accumulators, there is a type 
Specially adapted for the follow- 
ing requirements, viz. :— 


Temporary Lighting Portable Searchlight Ap. 
Running Small Motors paratus 

Bells and Telephones d and Cautery 
Cars and Cycles 


Temporary Installations 
Omnibuses and Boats ll 


generally 


Opeciality: Aecumulators for Export, 


" Scholey ” Accumulators are 
efficient and moderate in price. 


А изэ! and instructive Catalogue sent оп 
application. 


SCHOLEY & CO., Ltd. 


` Accumulator Dept., 
151, Queen Victoria St., 
LONDON, E.C. . 
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LEWIS'S SCIENTIFIC CIRCULATING LIBRARY. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 
Rew Works and Rew Editions can be had from the Cibrary immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


136, GOWER St., & 24, Gower Place, LONDON, W.C. 


CONTROL GEAR FOR WOODWORKING MACHINERY. quote the booklet : “ All sorts of troubles are inevitable е 


control gear is not perfect," “the output of an expensive 
machine is often seriously curtailed by the use of the wrong 
At the outset the prospective user of electric 


The art of specialisation in electric control gear has resolved 
itself into the provision of specific types of apparatus for controller." 
specific industrial purposes. In the printing world, for in- 
stance, it is well known that the machinery to be driven must 
be provided with motors having а wide range of speed ; for the 
control of these motors there must naturally be suitable control 
gear. This has only been developed after much experimenting 
in the workshop of the manufacturer and also in the printery 
itself. The net result is the standardisation of electric con- 
trolling apparatus for every class of printing machine. The 
same thing has been going on in other industries. We have 
before us a pamphlet which shows what has been done with 
woodworking machinery, a piece of industrial mechanism 
which has recently been brought to a high degree of perfection. 
Not only so, but the scope of woodworking by machinery has 
been extended owing to the introduction of many new patterns. 
The booklet to which we have just referred is one of a series 
published by the Adams Mfg. Co., London and Bedford, dealing 
with the uses of Igranic control gear in various important 
industries. Some months ago we reviewed a publication in the 
same series which dealt with printing press control. The 
present booklet is addressed to users of woodworking machi- 
nery, and in the `` foreword " it is explained that its object isto. . 


ADAMS CONTROLLER WITH CLAPPER SWITCH IN 


ADAMS COMPLETE CONTROL Свлв FoR MOTOR DRIVING CIRCULAR Saw. e 
‚1. CABE. 


supply information on the subject of control gear rather than power is warned against basing his estimates of the E 
to be a missionary document for electric driving. The latter is required to drive his machinery on steam, oil or cating 
rightly taken as a matter of course. Emphasis is, however, — practice. He will be assured of good results if he takes. $ 
laid on the fact that the success of the electric drive in this advice of an engineer ехрегіепей in methods of electric ш 
particular industry (and it is equally so in other industries) lies The chapters into which the booklet is divided = us 
in the use of the correctly designed controlling apparatus. To group and individual driving, shunt and series speed regulation 


ELECTRICAL COP 
METERS 


FUEL SAVED 18 MONEY EARNED. 
SARCO Specialities Save Fuel. 


SANDBRS, REHDERS & CO., Ltd., 
108, Fenchurch Street, LONDON, E.C. 
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The Universal Conduit Box 
costs— 


reduces labour [ 
The KALKOS IRON BOX 


Is used in conjunction with specially designed 
httings—every part is. interchangeable. Switches, 
Ceiling Roses, Wall Sockets, Brackets, Water- 
tight Fittings, &c., &c. 


Simply screw the cover on to make complete 


fitting. 
“її The ADJUSTMENT RING enables flush 
Nn» plate, etc., to be set to plaster level without re- 


setting boxes, usually a tedious job. 


id EV You cannot afford to use the old kind of con- 
Е. mu duit box, so write now for lists 201 and 213. 
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Component parts of Ceiling 
Rose in Kalkos Iron Box. 


-London we 


and auxiliary machines: these are prefaced with general con- of Messrs. Eastman & Warne. This deals with the entire 
siderations and features essential to good control gear. Under range of the company’s manufactures, and includes hot-point 
the latter we find that simplicity, reliability, easy starting and — irons, branding irons and muffles, cookers and hotplates, water 
stopping, accurate speed regulation and motor protection are boilers, soldering irons and convectors. We give an illustration 
itemised. as the essentials, concluding, of course, with the of the method of construction adopted in the hot-point irons. 
admonition that Adams Igranie controllers fulfil all require- А number of deep slots are machined in the upper-surface of the 
ments. Space will not permit us to deal further with this 

Interesting publication other than to compliment the company 
on the style and arrangement of its contents, and the care and 
thought expended on its compilation. 


ELECTRICAL HEATING APPARATUS. 


The publicity which the station engineer is now giving to 
various pieces of electrical apparatus with a view to Increasing 
his day load adds considerable interest to the new catalogue 

Pi RUNE UM Г з P m | 

hu ar. > >> [№ “Nae ‘4 ‚ 1 м 
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^ 2 Коа ио. | SECTION OF Domestic Iron. 


y. ‘halons, " ‘the 


A 


— | body of the iron. These slots are lined with carefully selected 
mica, and the elements, which are made up of heavy gauge 
resistance wire wound on strips of chemically and electrically 
inert material, are firmly embedded in the slots. The cover of 
the sole plate is made as light as possible and carefully insu- 
lated from the heating system. This ensures that the upper 
portion of the iron will remain cool for working. In an 81. 
laundry iron as much as 2,200in. of wire are used in the 


FLAME ARC WITH UNIQUE 
TWO YEARS’ WARRANTY 
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WHITTALL'GTREET, 


BIRMINGHAM. 


PRICE LIST ON APPLICATION. 


elements. In the type of iron used for big laundries a special 
wire is employed which ensures rapid heating and saves the time 
of the operator. The irons can be used on wet goods in laundries 
and workrooms. The value of the hot-point lies in the fact 
that on this spot in the iron there is a larger portion of the 
windings, consequently there is a great reserve of heat and this 
point of the iron cannot cool off. The domestic pattern of iron 
is constructed on exactly the same principle as the industrial 
type, but on a smaller scale. 

The cookers and hotplates listed are known as the “ Eadisk " 
and consist of cast iron which is made red-hot by resistance 
units in the same manner as the laundry iron referred to. The 
hotplates can be provided with one or three heats and the 
loading varies from 500 to 2,500 watts. An item of interest in 
the list is the ** Belenus ” electric boiler, which is recommended 
for the maintenance of a domestic hot-water supply. 1t com- 
prises a cast-iron column provided with deep longitudinal 
corrugations in which the resistance elements are embedded. 
The water passes through the centre of the column and it is 
impossible for it to reach the resistance units. A number of 
different circuits can be arranged for in the boiler, so that either 
the water can be heated steadily by the use of a few units or 
it can be raised to boiling point with all the units in circuit. 
The boiler is made in three sizes, the smallest being 18 in. long 
and having a 1 in. outlet, a minimum loading of 21 watts and 
a maximum loading of З Ку. The largest size is 32 in. long, 
has a l}in. outlet, a minimum loading of 28 watts and а 
maximum loading of 9 kw. The boiler is not recommended as 
а geyser, seeing that 9 kw. would be required for about 20 
minutes for an ordinary bath. Another item of interest in the 
list is the ** Belenus ” convector, which is offered in three sizes 
with loadings from 250 to 2,000 watts. 

A copy of this list will be sent on application to Messrs. 
Eastman & Warne, Acton-vale, London, W. 


G.E.C. INSTRUMENTS. 


The latest addition to the G.E.C. general catalogue is 
Section M, which is now in its 13th edition. This deals with 
the very full range of measuring instruments which are now 
made and supplied by the firm. We give illustrations of the 
portable type ammeter and a moving iron voltmeter enclosed 
in an iron case. Practically every {уре of electrical instru- 
ment for switchboard and general testing service is illustrated. 
Amongst the portable instruments we notice the Harrison and 
Trotter photometers, and there is also a very full range of 
recording instruments. The necessary potential and current 
transformers and shunts are also included. Dr. Sumpner's 
power-factor meters for high and low-tension circuits, one, 
two or three phase, are shown, and also there 18 a selection of 
galvanomcters, pyrometers, standard resistance coils, con- 
denseis, cells and shunt boxes. The list is provided with a 
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crusted aud ruolisbed by GEORGE TUCKER, 


at the Editorial, Printing and Publishing О foes, 1, 2 and 8, SALDIBORY COURT, PLEET STABHT, in 
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section which is devoted to Aron meters of all types, and par- 
ticular attention is called to the prepayment ampere-hour 
motor-type instrument, which is suitable for direct-current and 
alternating-current circuits. 

Megger and bridge-megger testing sets also figure in the list, 
and these very useful instruments should be in great demand. 
The portable lamp-testing instruments for direct or alternating 


G.E.C. Мо хо Iron VOLTMETER, 


G.E.C. PORTABLE AMMETER. 


current are just the thing for contractors who wish to point 
out to prospective consumers the economies of metal lamps. 
These are handy little instruments which can be conveniently 
carried in the pocket. А combined voltmeter and ammeter 
reading up to 14 amperes for 130 volts is listed at 30s. 

The list concludes with a number of designs of automatic 
time switches. Contractors who are interested in this class 
of electrical apparatus should make early application for a 
copy of the list. 
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THE ROUND TABLE. 


In the next column will be found an extract from THE 
ELECTRICIAN of М ovember 23, 1878. We shall make а weekly 
feature of these “ prehistoric peeps.” They will serve the 
double purpose of reminding our readers of our association 
with the early days of the industry, and will serve to throw 
into bold relief the advances made in the interval. M, Trouvé's 
“constant force” motor, which is referred to this week, 
would, we are afraid, compare very unfavourably with the 
modern interpole machine. 

* ж ж * 


It will be interesting to see what is the outcome of the con- 
ference of metal lamp makers which the B.E.A.M.A. has 
arranged for the 26th inst. The object of the meeting is to 
arrive at a standard form of tender which shall be used by 
lamp makers when quoting municipalities or other public 
bodies. At present each tenderer quotes on whatever basis 
of useful burning hours, efficiency and life that he may like 
to lay down. The gathering will be noteworthy in that ring 
and non-ring lamp makers will meet in One room to discuss a 
matter of mutual concern. 


ж * * ж 


It is difficult to understand the attitude of grumblers at 
the lighting in the lecture hall at the Institution. There is no 
lack of illumination about 3 ft. to 4 ft. above the floor 
level, and surely this is all that is necessary to read printed 
matter ornotes? It may be that the Cooper-Hewitt lights 
give a disquieting tint to the hands, but one is supposed to 
have other interests when attending the meetings. 


ж * ES * 


By the irony of fate the electricity for cooking and heating 
demonstrations at the Smoke Abatement Exhibition is being 
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generated by a gas-driven plant. Doubtless the ** Journal of 
Gas Lighting" will make all the capital possible out of this 
circumstance. The Islington Borough Council and the L.C.C. 
Tramway sub-station had better stand by in case of emergencies. 


LEAD MILL DRIVING. 


In our last issue we referred in a note (p. 941) to the elec- 
trification of the Lambeth Works of Messrs. Walkers, Parker & 
Co. We understand from the Lancashire Dynamo & Motor 
Co. that the lead mill at these works is provided with one of 
their reversing electrical equipments, similar to that which 
they supply for driving planing machines. The installation 
contains many items of more than ordinary note, and amongst 
these we may mention the conversion of an old hydraulic 
steam-driven pump to electric driving by fitting a single re- 
duction double helical gear on the old crankshaft and pro- 
viding the motor with an automatic starting and stopping gear 
operated by tappets on the accumulator. 


PREHISTORIC PEEPS. 


New ELEcTRIC Moror.—M. Trouvé has laid before the 
Société de Physique a new electric motor, composed of a series 
of articulated parallelograms, similar to those of the “ lazy 
tongs.” Each lateral articulation is provided with an electro- 
magnet, these magnets being caused to attract or repel each 
other through a very small distance; whence the name of 
“constant force motor" given by the inventor to the appa- 
ratus. Thestroke is proportionate to the number of parallelo- 
grams used, and may be indefinitely augmented. (THE ELEC- 
TRICIAN, Vol. IT., No. 1, Nov. 23. 1878.) 
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BATTI-WALLAH’S ANNUAL DINNER. 


There was a crowded house at the Queen’s Saloon, Holborn 
Restaurant, on Saturday last when President F. J. Collis took 
the chair at the seventh annual dinner of the Batti-Wallahs 
Society. The gathering was noteworthy for the large muster of 
ladies (no hammers by request as per programme). The 
company included electrical engineers from all branches of the 
industry, and a most enjoyable evening was spent. The 
speeches, which were short and to the point, were entrusted 
to such champions as Мг. R. Wilson Smith (“ The Society "). and 
Mr. J. Snow Huddlestone (“ The Ladies and Visitors"). These 
were respectively responded to by the Chairman and Mr. Oswald 
Andrews. The latter suggested that the Batti-Wallahs 
Society was аз о' as the world, because Lucifer. the fallen star, 
was a lamp lighter; also it was supposed that for his removal 
from heavenly circles the agency of electricity was invoked. 
An excellent amateur programme was gone through during the 
evening, Mr. Martin Muir's singing was much appreciated, and 
particularly his rendering of the Batti-Wallah National 
Anthem (copies 1d. on request to entertainment secretary), the 
chorus of which was lustily roared by the audience. Mr. A. P. 
Ambler’s musical monologues were well received, as was Mr. 
David Wilson’s sleight-of-hand. Mr: W. E. Warrilow gave 
some electrical impersonations (expanded from Electrical 
Industries Christmas Electro-Harmonic) with quick (?) 
musical changes on the stage, and Miss Amy Brooke was admir- 
able as singer and ventriloquist. Mr. Arthur Heap was at the 
piano. The new secretary, Mr. F. Pooley, and the entertain- 
ment secretary, Mr. A. W. Robinson, are to be congratulated 


upon the splendid muster and general heartiness of the pro- 


ceedings. 

We may remind our readers that the Batti-Wallahs Society 
is open to all members of the electrical industry, and that its 
object is to encourage social intercourse among the electrical 
fraternity. The secretary's office is 25, Victoria-street. The 
membership now stands at 191, an increase of 30 over last year 


. and is now offered to the trade. 


' in position and the heat is 
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SIMPLEX TOASTER. 


The electric toaster which Messrs. Simplex Conduits Ltd. hate 
had on the market for some time has been entirely remodelled, 
There are numerous improve- 
ments in its design and construction, and these constitute a 
marked advance on the old pattern. The heating element is 


made up of a special form of resistance tape which is highly 


efficient, and is wound on thin rectangular mica strips which are 
supported one above the other in the frame. Two slices of 


NEw ӨїмМРЬЕХ Toaster. 


bread can be toasted at the same time, one on each side of the 
heater, and by means of suitable hinged slides the bread is held 
also retained in the toaster. We 
give an illustration of the device herewith, and may say that it 
has been finished in excellent style. It is nickel-plated, 1з 
provided with two pin terminals, and is offered at the popular 
price of one guinea, subject. We understand that the energy 
consumption is low, and at the same time rapid toasting 18 
possible. 
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ELECTRIC GRINDERS. 


— 


We have frequently referred in these columns to the iii 
made in grinding machinery, principally through the agency 0 


(мох BsLT-DiuvEN GRINDER. 


221 


SUPPLEMENT to “ The Electrician," March 22, 1912. 


VICKERS 
CONTROLLERS 


ОЕ аннараа лс аны айн НЕРИР тикте er 


€ 


A complete range of designs standardised, covering 
all ordinary requirements. 


| э Ш M M. 
— «» _ m 


SA 3 H: 
у 
Y 


Large stocks held ready or immediate delivery. 


= = к 


Dy 
9 
єр 
4 
2; 
m 
ad 
aw 
P 


Send us your enquiries and we will promptly quote. 


ri н 


Design, standard of workmanship, and materials of 
the highest quality. 


Е ha n 


QUICK DELIVERIES. REASONABLE PRICES. 


The ELECTRIC & ORDNANCE ACCESSORIES Co., Limited. 
1 'ropitetors : VICKERS Limited, 


Aston, Birmingham. 


Е ЕЕ == 
\ 
Ill 
ELECTRICAL PLANT. 
Motors and Generators | Turbo Alternators. Patent Reversing | 
of every | Rotary Converters. Drive for — | 
descnption. | | Motor-Generators. Planing Machines. | 
Г imc | 
Fw ч о 
а А Ni | | Mills P n. А | mM V > | \ rf 
EF 2 | n^ | Р à "T 
7 WII & aad | 
|. 
| | Vickers 3-Phase Totally Enclosed Induction Motors, | | 
| | Squirrel Cage Type with Ribbed Covers. | 
A Ar sede dolos 
1 


| VICKERS Limited, FYER BON, WORKS 


=== 


ШИ „З аА 


SUPPLEMENT to “' The Electrician," March 22, 1912, 


OF THE 


HIGHEST ACTIVITY 
FOR HIRE 


ISENTHAL « CO. 


(Department 4), 


85, MORTIMER ST., LONDON, W. 


the electric drive. The high speed at which grinding tools are 
driven is admirably suited to the electric motor, which can be 
directly coupled with the grinding disc. A line of grinding 
machinerv has been put on the market by the Union Electric 
Co., and full particulars and illustrations are given in pamphlet 
No. 112. Details are supplied of the types of standard motors 
made by the company which are suitable for belt driving of a 
number of grinding machines. These are followed by par- 
ticulars of direct-coupled grinding tools, and the illustrations 
include a 7 H.p.Y220 volt direct-current motor connected by a 


Union ТнкЕЕ-РНАЗЕ MOTOR DRIVING PLATE EDGE GRINDER. 


flexible coupling to а large emery wheel which is driyen at 
450 revs. per min., also a 41 н.р. direct-current motor direct 
coupled to the shaft grinder which is operated at a speed of 
1.370 rev’. per min. ; an interesting machine is a 10 H.P. three- 
phase 400 volt 1,400 revs. per min. motor direct-coupled to a 
plate edge grinder. The motor and grinding wheel are mounted 
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on a sliding bed, which is provided with a suitable table and 
clamps for the holding down of the plate on which the grinding 
operation is to be performed. The movement of the motor 
and grinding wheel along the slide bars is carried out by hand. 
We give two illustrations from the list and advise interested 
engineers to make early application for copies. 
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A LARGE ELECTRIC KITCHEN. 


Numerous criticisms have been levelled against electric 
cooking, and amongst these may be mentioned the prejudice 
against anything in the nature of an equipment on a large 
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ELECTRIC Еоор WARMER AT DEBENHAMS PowER FACTORY. 


scale. For many years the belief has been persistently en- 
couraged that electric cooking was a matter for the small 
kitchen and the moderate-size household. We have inspected 
this week an electric kitchen in London in which 160 kw. of 
apparatus is installed, which has an average demand of 60 kw. 
Through the courtesy of Mr. A. H. Seabrook, manager of 5t. 
Marylebone Electricity Supply Department, and Messrs. Deben- 
ham & Freebody, we were given the opportunity of inspecting 
this kitchen, which is at the Maryleboné-lane power factory 
and is used for the supply of meals to the factory hands. 
The equipment includes seven electric ovens, 24 in. by 26 m. 
by 21 in., two electric steam 4-gallon boilers, four large boilers, 
six hot cupboards of various sizes, three tea urns, one hotplate 
36in. by 18in., one grill 23in. by 12in. and one fish-fryer 
21in. by 24in. by 4$ in. (a description of the latter will be 
found on another page). The equipment has been installed by 
the British Prometheus Co., the General Electric Co. and Messrs. 
Purcell & Nobbs. The catering arrangements are let out to 
the London Home Delicacies Association, of which Mr. M. H. 
Clinch is the manager. Не pays for all electrical energy and 
supplies the various meals at extremely low rates. He has 
given his opinion that on the score of cost, reliability, 
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saving in weight of meat cooked, control, improved conditions 
in the kitchen and tenderness, the electrical installation is far 
and away ahead of coal or gas. His views are contained in an 
interesting booklet which may be obtained from the Marylebone 
Electricity Supply Department. In the same pamphlet Mr. G. 
Cooper, managing director of the British Prometheus Co., 
emphasises the general convenience, economy and cleanliness 
of electric cooking to the cook herself. — 

The kitchen supplies meals for several hundred employés 
per day. Arrangements have just been concluded for cooking 
the breakfasts of the workers. Hitherto only the mid-day 
meal and tea have been provided. Weillustrate one of the large 
hot cupboards which are used for keeping warm the food which 
the operators themselves bring. We would direct attention 
to the workmanlike way In which the cables are laid into the 
apparatus. and also to the indicator board which surmounts 
1. This is a standard accessory to all cooking apparatus in 
the Marylebone district. A luminous indicator shows at once 
what circuits of the apparatus are live. 


— 
—— 


THE SMOKE ABATEMENT EXHIBITION. 


The Agricultural Hall will, during the next fortnight, be the 
scene of an International Smoke Abatement Exhibition ; Sir W. 
Richmond, К.С.В., R.A., will perform the opening ceremony 
to-morrow at 12:30. The exhibition has a strong official 
backing and will bring together under a single roof the many 
modern devices by means of which the atmosphere of our great 
cities and industrial centres will be freed from smoke and svot. 
The exhibition remains open until April 4th, and more than 
ordinary interest attaches to the electrical section of the show. 
The cooking and heating portion of this display has been 
organised by the British Electrical and Allied Manufacturers 
Association and the Electricity Supply Publicity Committee. 

he idea has been to produce a demonstration on a large and 
effective scale of what can be done by electric cooking and 
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heating. The King Edward's Hall, adjoining the main hall, 
has been taken and devoted to an extensive display of electric 
cooking and heating apparatus in conjunction with a large 
restaurant. The whole of the cooking for this catering estab- 


lishment will be done by elec- 
trical energy on a varlety of 
types of ovens supplied by 
various manufacturers. 

The electrical exhibitors of 
cookers are Purcell & Nobbs, 
General Electric Co.. Electric & 
Ordnance Accessories Co., Fer. 


ranti (Ltd.), the Berry Construc- . 
` tion Co., the Sun Electrical Co., 


Bertram Thomas and T. & J. 
Jackson. The above - named 
firms also show various electri- 
cally-heated kitchen utensils and 
radiators, and various forms of 
heaters are also shown by Siemens 
Brothers Dynamo Works, the 
B.T.-H. Co., Edison & Swan Co.. 
Drake & Gorham, Berry, Skinner, 
Metropolitan Electric Su pply Co.. 
Spagnoletti (Ltd.) and Dowsing 
Radiant Heat Co. Vacuum 
cleaners, knife cleaners, plate 
washers. electric signs and water 
heaters are also being exhibited. 
We give below a few preliminary 
particulars of the principal 
objects of interest at the ex- 
hibition. |Our readers will do 
well to examine these in detail 
as they will repay careful in- 
spection. 

Purcell & Nobbs.—This firm 
makes а comprehensive display of 
electric ovens, heaters, convec- 
tors, &c., and their exhibit will be 
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found to contain а number of novelties. Amongst these we may 
mention a new design of steel-plate oven, which is fitted with double 
doors to the oven, a special form of water lagging and the usual hot- 
plates and grill. The design of this oven is entirely novel and possesses 
a number of excellent “ points," There is also a cast-iron oven, 
somewhat on gas lines, which has recently been developed by the 
firm. We illustrate a new type of fish fryer which has been installed 
at Messrs. Debenham's electric kitchen (referred to on another page). 
This is the first time that cooking fish in this particular way has been 
carried out in an electrically-heated oil bath. This oil container will 
be noticed in the illustration immediately above the hot cupboard. 
The heating elements are directly below the bottom of the trough 
and are easily distributed over its surface. The loading is 73 kw., 
but this is only required for a short period to bring the oil temperature 
to 312°F. 300 to 400 pieces of fish can be fried per hour, and the oil 
temperature can be maintained by reducing the energy consumption 
to 1,500 watts. The fryer is 24 т. by 24 in. and 43 in. deep. Though 
it is the first of its kind it has proved entirely satisfactory in operation. 
Other features of Messrs. Purcell & Nobbs' exhibit are a 6 ft. by 3 ft. 
carving table which is steam-jacketed and is supplied with two 
steamers, two sauce pots. a 24 in. by 24 in. hotplate and a hot cup- 
board for 200 to 300 plates. There is also a restaurant grill 18 in. by 
18 in. and two steam cookers fitted with immersion heaters; the 
latter are among the novelties of the exhibit and comprise tinned 
brass coils in the interior of which are nichrome-asbestos heating 
elements. The balance of the exhibit is made up by 30 convectors, 
three Tobin tubes, 15 small hotplates and a towel rail. The aggregate 
capacity of the entire apparatus is 700 kw. 


Berry Construction Co.—4 comprehensive exhibit of “ Tricity ” 
cooking apparatus is being made by this firm. The No. 5 outfit is 
being used, this including a duplex cooker, one extension hotplate, 
16 in. by 16 in. by 14 in. oven. grill and a large number of utensils. 
We illustrate a “ Tricity " range which shows the above apparatus 
and, in addition, an extra hotplate fitted with а steam cooker. Тре 
“ Tricity " oven has recently been provided, with legs, which admit of 


Твист ст Evectric RANGE. 


its standing firmly on the table or shelf upon which the apparatus is 
placed. Our readers are familiar with the general design of the appa- 
ratus, so that it is not necessary for us to enter into further details 
here. Thev may, however, take the opportunity of bringing their 
wives and sweethearts to the exhibition to see how easily and con- 
veniently '' Tricity ` cooking can be done. 

General Electric Co.—The display of the G.E. Co. includes an oven 
and a number of independently heated electric cooking and heating 
apparatus. The oven has a loading of 6 kw. and is fitted with five 
controlling switches. There is a large grill with a loading of 2 kw., 
with twoswitches, and a hotplate loaded to 1,800 watts on three cir- 
cuits. Among the heaters we may mention a zigzag radiator, an 
antique copper convector and a black heater. The exhibit also in- 
cludes such small articles as toasters, cigar lighters, saucepans, milk 
heaters, glue pots and frying pans. E 
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Electric & Ordnance Accessories Co.—We understand from this 
company that they have arranged to show their domestic cooker, 
which is designed on gas lines, as shown in the adjoining illustration. 
In addition to the oven there are two 7] in. diameter hotplates, a com- 
bined grill and hotplate 10 in. by 7$ in. and a toasting grid. The 
oven is loaded to 23 kw., the grill 1 kw. and the hotplates 800 watts 
each. The regulating switches are attached to a substantial control 
board at the side of the oven top. "The internal dimensions of the 
oven are 21 in. high by 13} т. wide by 131 in. deep. The upper por- 
tion of this domestic cooker is also supplied independently and forms 
а useful breakfast grill. We also give an illustration of this. This is 
mounted on a substantial cast-iron base with suitable supporting feet. 
The total loading of the grill and two hotplates is 2,600 watts. We 


EcLiPsE Domestic ELECTRIC COOKER. 


have dealt with the principal features of this ‘‘ Eclipse " cooker in 
previous issues. The other exhibits include electrically-heated kettles, 
jugs. saucepans, stewpans, irons, toasters and water urns ; there 
there are also several cast-iron, sheet-steel, plain iron and antique 
copper convectors. 

The catering arrangements are in the hands of the London 


‘Home Delicacies Association, who have arranged to carry out 


the whole of the cooking for the public restaurant. The Pub- 
licity Committee have also arranged for demonstrations of prac- 
tical electrical cooking to be given by certified lady cooks. 
These will add considerably to the general interest in the pro- 
ceedings. Mr. A. H. Seabrook has, we understand, acted on 
behalf of the Publicity Committee in making many of the 
arrangements, and, needless to say, they are exceptionally 
complete. 

The main body of the Agricultural Hall is being devoted to 
gas, coal and coke fires, cookers, ranges, ovens, &c. The Gas 
Light & Coke Co. is giving demonstrations of gas cooking, and 
the public will have every facility for effecting a comparison 
between the merits of the three principal rival cooking agencies. 
A place has, .of course, been found in the exhibition for such 
smoke-reducing devices as: mechanical stokers, suction gas 
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plants, oil engines, &c. A variety of con ferences and lectures electrical engineers, and we should be glad to hear at once from 

has been arranged, and the principal of these we vive below :— any of our readers who would be of the party. Messrs. Cook 
March 26, ` Smoke P ollution : (1) Its Economical and would assume entire charge of the arrangements, and all guides 

Artistic Aspects ; (2) Effects on Animal and Plant Life.’ (where required) would be in plain clothes. If a party cannot 

о Sir Wm. Ramsay, K.C.B., F.R.S., and Sir W m. B. be made up every facility will be given to individual tourists to 
ichmond. March 2, Smoke Abatement : (1) W ork make the above-mentioned trip. 

done and to be done in Organising Preventive Action ЕВЕ 


(2) The Physics of Smoke Abatement apparatus and Practical ЕЕ = 
Expedients for the Abolition of Smoke, both Industrial and NEW TRADE LITERATURE. 
Domestic.” March 28, ~ Law and Legislation: (1) The Jurrius Six HoLoPHANEs.— Messrs. Julius Sax were among the 


Existing Law and its Administration, both at Home and first contractors to supply holophane glass in this country, and con- 
Abroad : Comparative Legislation ‚ (2) Proposed New — siderable interest therefore attaches to their new catalogue dealing with 
Legislation.” Chairman, Lord Justice F letcher Moulton. A this material. The illustrations include practically all the accepted 
lecture on “ Electricity, Lighting, Heating and Power,” will be types of holophane bowls, spheres, ceiling fittings, pendant shades, 
given by Mr. Frank Bailey, chief engineer of the City of London — &c., and also a number of new patterns. The catalogue is of con- 
Electric Livhtins Со. | venient size, апа is well printed. 
р а-ы WESTERN T\PE.—We have received from the Western Electric 
Со. à copy of a leaflet dealing with Western tape. This was 
BOSTON ELECTRIC SHOW VISIT. originally put on the market as Amazon tape. .. We gather from the 
leaflet that the tape has no pinholes, stands a puncture test of 1.600 
We may remind our readers that an important Electric Show — volts, is moisture proof, has good insulating properties, and vill not 
will be held in Boston from Sept. 28 to Oct. 26 this vear. The dry out. It is put up in $ Ib. rolls in airtight tins. Particulars will 
exhibition will be one of considerable interest to British elec- be LL b E p UE ius [LE PA oed in London or at 
trical engineers, particularly those in the commercial and indus- ИЗ branch offices A тав Брна Е и: vi 
trial branches of the business. We have been asked by the RN b 
organisers of the show to state that they will welcome a party of INSTALLATION NEWS. 
British electrical men in Boston and arrange that they are offici- ao, : | 
ally received and given every facility for viewing both the The March number of “ Installation News ” contains the 
exhibition and electrical sights in the vicinity. From prelimi- result of the competition which Messrs. Simplex Conduits 
nary enquiries of Messrs. Cook & Son we gather that a con- recently arranged for the best method of wiring and fitting up 
ducted party of not less than eight may make, under their direc- a two-story villa. The prize of 5 guineas has been won by 
tion, a trip lasting a month and including New York, Philadel- Mr. В. W. Kennedy, and five further awards of one guinea each 
phia or Schenectady, Niagara, Toronto, St. Lawrence River, have gone to Messrs. Shepperd, Lacey, Wainscott, Cook and 
Montreal and Boston, for £85 first-class throughout, or £62 first- Jannsen, the latter resident in Rotterdam. In the reading 
class on steamer only. The trip would occupy from Sept. 14 to matter pages there 1з a useful article. on the Drawing in of 
Oct. 11 inclusive, departure from Liverpool by “ Campania" Heavy Cables, and another on the subject of Earthing. Con- 
and return to Southampton оп “ Titanic.” The charge would tractors who are not on the free list of “ Installation News 
include everything but stewards’ gratuities on board ship. The should send in their names to the Publicity Department, 116, 


tour could be made one of both pleasure and profit to many Charing Cross-road, London, W.C. 
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Specialists in Electric Motor Starting and Control Gear 
adams fD'*C* L! Balfour House. Finsbury Pavement, London.EC Works-Bedford. 


*ZED" DISTRIBUTION BOARDS. 


The progress made in the design of distribution boards since 
the introduction of the “ Zed " fuse has been exceptionally 
rapid. As an example, we show an illustration of a three- 
phase power distribution board for 60 amperes 500 volts per 
way controlling induction motor circuits. This board shows 
the design to which about 200 ironclad boards have recently 
been completed by Messrs. Siemens Brothers Dynamo Works 
(Ltd.) for a large power installation. These boards vary 
in capacity from 25 amperes to 200 amperes per way and in 


LARGE “ZED” Fuse BoARp, 


number from one to eight ways. A special feature of the design 
is the elimination of slate and marble with the resulting advan- 
tage that risk of damage during transit is reduced to a negligible 
quantity ; at the same time the whole of the insulation of tive 
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parts is by means of vitreous porcelain so that the insulation 
resistance invariably approaches closely to the infinity point. 
The cases are castings of high quality with fixing lugs 
arranged so that the backs of the boards themselves project 
sufficiently far from the wall to permit of conduit runs being 
taken straight through behind the board in any direction. The 
hinged doors are arranged so as to be weatherproof and pro- 
vided with detachable hinge pins to facilitate ready removal. 
Fuse boards of this class are particularly suitable for use in 
factories and workshops, especially in any positions subject to 
explosive gases or dust-laden atmosphere. In this connection 
we would remind readers of the disastrous explosion which 
occurred some time ago in a Liverpool oil mill. То whatever 
cause this catastrophe may be attributed, it was stated at the 
inquest that the explosion might have been initiated by the 
blowing of a fuse. In the subsequent refitting of the nyll 
^ Zed " fuses have been adopted throughout for the distributjon 


boards. 


* ECLIPSE " COOKING. 


Г In our issue of March 1 we gave some particulars of paper-bag 
cookery demonstrations which were recently carried out at 
Watford. We stated at the time that electric ovens of the 
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ADVERTISING THE “ EcLiPsE" CooKING DEMONSTRATIONS. 


* Eclipse " pattern (Vickers, Ltd.) were used for these demon- 
strations. We have now received from the Electric & 
Ordnance Accessories Co. an illustration of the manner т 
which the show was advertised. Mr. F. W. Purse, the electrical 
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engineer at Watford, wrote to the company 
regarding the demonstrations. and we vive an 
extract from his letter, which shows that thev 
were entirely successful. 

At this demonstration the lady demonstrator had 
never before used an electric stove. and had only 
scen your particular stove for half-an-hour the 
previous week at your show rooms. and vet within 
an hour of the stoves being connected up she 
commenced her first public demonstration. using 
electricity for cooking, and with most successful 
results. 

The hell wes crowded with people at each 
demonstration, and very keen interest was displaved 
in the electric ovens, in fact zs much interest was 
taken in this as in the paper bags, 

I feel that at the present time it is as much the 
mission of those connected with the electric supply 
to educate people up to the fact thet cooking can 
be done better, ca iier. and as cheaply with electricity 
83 with gas, this having been accomplished it will 
create the demand for cooking eppliinees without 
апу hesit^tion on the pert of the consumer. 

The enterprise of the Klectric and Ordnance 
Accessories Со. in co-operating with central 
station engineers in the manner above indicated 
is doing а great deal towards | popularising 
electric cooking in various parts of the country. 


TANTALUM HUMOUR. 


Our readers will doubtless remember the excel- 
lent cartoon which we published during the 
Olympia Exhibition, and which showed the 
manufacture of.“ Onewatt " lamps, as depicted 
by the versatile pen of Mr. MacBean. We now 
reproduce а companion picture which Messrs. 
Siemens Brothers Dynamo Works have just com- 
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pleted. We understand that this is being distributed w idely 
throughout the trade. The reproduction is sufficiently clear 
to point out the difficulties encountered by salesmen in dis- 
posing of Tantalum lamps in various parts of the world with- 
out further comment on our part being necessary, 


B.T.-H. EDISON LAMPS. 


In spite of the popularity of metal lamps, the carbon lamp is 
still in demand for industrial purposes, and the B.T.-H. Edison 
lamp is ordered and used in large quantities by many purcha- 
sers. The new B.T.-H. Edison list will, therefore, be most use- 
ful to carbon lamp purchasers as it gives complete tables of data 
and life on the various voltages, sizes and efficiencies of carbon 
lamps in use to-day, covering both standard and radiator lamps. 
The traction type of Edison lamps is extensively employed by 
tramway undertakings. These lamps, with their oval form of 
filament and special method of anchoring to tlie stem and uni- 
form selection for use in series on the various voltage ranges up 
to 600 volts, offer special advantages for traction service. 
Copies of the list will be supplied in quantities to all requiring 
them, on written application to the British Thomson-Houston 
Co., at Mazda House, 77, Upper Thames-street, London, Ю.С. 


CANDLE LIGHTING AT TICEHURST. 


We understand that the inhabitants of Ticelurst, Sussex, 
pav their rates how and when they please. This delightful 
| state of affairs has led to the 
local gas company, which is 
presumably paid for its 
street lighting by the Rural 
District. Council, cutting off 
the supplv. The voung 
“tykes ` have accordingly 
formed a small local com- 
pany and established a 
lighting supply by means of 
candles. The company has 
an active board of directors, 
which evidently carries out 
both official and operating 
duties. We give an illustra- 
tion of one of the street 
"ares ^ which. has been 
erected in the district. Ср 
to the moment of writing 
particulars of the dividends 
to be paid by the company 
have not come to hand. We 
understand, however, that 
they will be declared shortlv. 
We are indebted to Mr. J. W. 
Beauchamp, resident engi- 
neer at Tunbridge Wells 
Electric Light Department, 
for the illustration and the 
information. 


А CANDLE “ Авс” at TICEHURST. 
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ELECTRIC COOKING LITERATURE. 


The Electricity Supply Publicity Committee, which is now 
presided over by Mr. A. F. Harrison, has just completed a set 
of electric cooking and heating booklets and correspondence 
cards. We have noticed in the past that many of the illustra- 
tions in the booklets have depicted highly impossible persons 
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A SENSIBLE COOKING BOOKLET COVER. 


in equally impossible gowns. We reproduce the cover of a 
little booklet entitled ** Summer Heat and Comfort in Cooking, 
which will appeal to the average housewife as being more in 
keeping with her particular domestic outlook. 
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THE *DREADNOUGHT " OSRAM. 


The illustration below depicts the result of a fall of a pen- 
dant Osram from a height of about 10 ft. on to the hard floor. 
The unfractured lamp will be noticed with its pip stuck in the 


floor and the relics of the broken shade scattered around it. 
We may soon see Osram bullets served out to the troops. 
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THE ROUND TABLE. 


The electric restaurant at the Smoke Abatement Exhibition 
is so excellent an example of co-operation between the supply 
authorities and the В.Е.А.М.А. that we feel it will create a 
demand for more. The combined effort will, we are sure, 
give pause to our friend the enemy—yas—and give rise to 
comparisons between the disjointed display of gas apparatus in 
the main hall with the compact and comprehensive show in the 
electric restaurant. We should like to see the electric kitchen 
at the Ideal Home Exhibition at Olympia. The * Daily Mail " 
would not be slow in giving publicity to such a novelty as an 
entire electric kitchen. Then, again, it would be the attraction 


of the exhibition. 
ж Ж * * 


Our old friend the “ Journal of Gas Lighting " cannot refrain 
from belittling the display made at the Smoke Abatement 
Exhibition by the electricity supply authorities. The electric 
restaurant is out of the way, " there is no room to move." The 
Show is made in an apartment, and everything is on a diminu- 
tive scale; even the Russian Orchestra is " squeezed tightly 
into a corner." Our contemporary even deplores the difficulty 
(which is more apparent than real) of effecting comparisons 
between electric and gas apparatus. What can we say in 


answer to all this but sour grapes. 
* * * 


The gas-electric oven is the reply of the gas people to the 
increasingly popular electric cooker. It is virtually an 
arrangement which apes the electric hot plate. The heated 
iron surfaces are made use of in an oven much in the same way 
as with tricity apparatus. As much heat as possible is given 
up to the iron and those troublesome products of combustion 


and fumes are carried away via the oven jacketing without : 
coming into contact with the food. The thermal efficiency and - 


possible economy of the new design are not yet made public. 
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It is, however, significant that gas interests are being driven 
to follow in the steps of the electrical engineer, though on this 
occasion we prophecy that they will be following a very long 
way in the rear. After this we may expect to see the flueless 


hot plate for sale or on hire. 
* * * * 


“It’s an Ш wind," &c., and the electric motor makers have 


experienced the balmy breezes during “ this disastrous " coal 
strike. We understand that the demand for motors has been 
phenomenal, and that some manufacturers are cleaned out 


even of job lines, which have been stored for years. The. 


miners have unintentionally given a fine advertisement to 
electric power. The power users who could not get motors have 
probably had to be content with derelict gas engines. "These 
unfortunates will make a rush for the electric service as soon 


as the strike is over. 


PERSONAL CHAT. 


A very practical suggestion was made to us at the Smoke 
Abatement Exhibition by Mr. R. H. Schofield, of Ferranti 
(Ltd.). Every station engineer in this country and many 
electrical men abroad know Mr. Schofield as the vigorous and 
enthusiastic salesman of Ferranti meters. Since the Olympia 
Exhibition they have met him in his further capacity of pushing 
also the Ferranti electric fire and cooking apparatus. Mr. 
Schofield's suggestion is that a public electric restaurant should 
be opened in the West End of London and that the profits be 
devoted to the development of electric cooking appliances. 
The stoves and ranges which proved satisfactory in the restaur- 
ant kitchen would be considered stamped with the hall-mark of 
quality. The scheme is commercial, and we should like to see 
it adopted by co-operation between the manufacturers and the 


supply authorities. 
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COOKING ENTERPRISE AT HASTINGS. 


The electricity consumers in Hastings and district have 
recently had an opportunity of becoming acquainted with the 
delights of " Tricity ” cooking. The borough electrical engi- 
neer, Мг. В. Е. Ferguson, is to be complimented ороп his 
enterprise in arranging an electrical exhibition ағ which 
" Tricity’ Grogan was the principal attraction. Mr. Fer- 
guson 1з on sufficiently good terms with the local contractors 
to get them together under one roof, each with his own little 
exhibit for emphasising the advantages of electrical energy for 
lighting and other purposes. By securing the services of 
“ Tricity ” Grogan; Mr. Ferguson was able to attract the public 
to the exhibition. The official opening arrangements were 
placed in the hands of the Мауог, Ald. G. Hutchings. J.P., who 
tactfully referred to the Corporation electricity department 
and the advantages and facilities which it offered to ratepayers 
in the town. 

Throughout the week Mr. Е. 5. Grogan was kept busy with 
demonstrations of ~ Tricity” cooking apparatus, and we 
understand from the local Press that he was successful in con- 
vincing the public of Hastings that electric cooking is a real 
live business and has come to stay. “The Hastings and St. 
Leonards Observer," in commenting upon the exhibition, 
refers to the proceedings as being presided over by the goddess 
“ Electricia." We must take the opportunity of correcting 
this particular designation, as the fair lady has been known as 
“ Electra " since the beginning of time. In the same journal 
we notice a letter signed by " Wide Awake," in which the Hast- 
Ings ratepayers are commended to the policy of supporting the 
municipal electricity works in preference to the company- 
owned gas undertaking. more particularly as the electric 
service can give them the same facilities as gas for cooking 
purposes at a much lower cost. We understand that Mr. 
Ferguson succeeded in carrying through the entire demon- 


stration on his own responsibility and without financial 
loss. 


230 


HIGH-HEAD |HYDRAULIC PLANTS. 


_ Rapidfstrides have been made in recent years in the stan- 
dardisation of the plant and accessories for hydro-electric power 
plants working under exceptionally high heads. The tan- 
gential or Pelton type water-wheel has made possible the 
utilisation of these heads, though considerable engineering 
difficulties have had to be overcome. We gather from an 
interesting booklet which we have received from G. J. Henry, 
of San Francisco, that it is possible to operate tangential 
wheels, and particularly those of the Henry type, under heads 
as high as 3,000 ft. In the same booklet details are given of 


wheels which have been running under 2,200 ft. head for eight 


years and with entirely satisfactory results. The tested 
efficiency was found to be 86 per cent. when the plant was 
installed, and this was maintained throughout the period 
referred to. The plant is at Manton, Colorado, and is equipped 
with Henry buckets and needle nozzles. To the latter are fitted 
deflecting devices which are acted upon by the main governor, 
and serve to turn back a portion of the nozzle stream from the 
rotating buckets. This method is found preferable to reducing 
the flow of water at the nozzle by the thrusting forward of a 
conical regulating piece. The deflected water, of course, falls 
into the tail race. Considerable ingenuity has been displayed 
in the design and construction of these devices, Among them 
we may also mention a number of safety appliances for relieving 
sudden pressures of water thrown on the pipe lines and for 
preventing an excessive rise of speed at the generator should 
the fuses blow or a breaker come out under overload conditions. 

The booklet referred to throws some interesting sidelights on 
the problems. both hydraulic and electric, which confront engi- 
neers in charge of these plants. Although the power is easily 
obtained in many places there are many things to be done 
before a satisfactory service is given. 


e _ 
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THE SMOKE ABATEMENT EXHIBITION. 


The opening of this exhibition was carried through success- 
fully on Saturday last by Sir W. Richmond, K.C.B.. R.A., 
president of the Coal Smoke Abatement Society. The show 
remains open until April 4th, and we hop2 those of our readers. 
in London and the Home Counties who can (in spite of strike 
train services) will make a special effort to visit it. The fact 
that the exhibition is held in the midst of a disastrous coal 
strike is rather an advantage than otherwise, as it will help 
to concentrate public opinion on the means available not only 
for abating smoke but for doing away with it altogether. In 
this respect the advantages of electrical energy are brought 
prominently to the fore. and we were glad to see them given 
recognition by Sir Wm. Ramsay, K.C.B., in his speech at the 
inaugural luncheon, when he pointed to the possibility of 
generating power by gas-electric plant at the pit's mouth and 
distributing electrical energy over the countryside. Sir 
William heralded the time when gas would be generated direct 
in the mine and not at the surface of the earth ; when miners 
would not be needed and the nation need not fear the effects of 
their depravity in strikes. The resources of science and 
engineering were not yet exhausted, said Sir William, and he 


warned the miners of going too far in holding the country up to . 
ransom. 


THE ELECTRIC RESTAURANT.— The co-operative efforts of the 
Electricity Supply Publicity Committee and the B.E.A.M.A. 
have resulted in the establishment at the exhibition of what 
lias certainly proved during the last few days its most attractive 
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feature. This takes the shape of an electric restaurant, occupy- 
ing the whole of the King's Hall, which is immediately to 
the left of the main approach. А portion of the space is laid 
out with tables at which the public can partake of electrically 
cooked meals. The catering for these is being done by the 
London Home Delicacies Association. Immediately facing this 
collection of tables is a compact electric kitchen, in wluch 
several large ovens, hot plates, grills, hot cupboards, carving 
dishes, &c., are in constant operation. The kitchen is divided 
from the restaurant by a counter, on which many standard 
pieces of electric cooking apparatus are displayed. The public 
can, however, inspect the kitchen, and are free to walk at the 
back of this counter. The rest of the space in the hall is taken 
up by exhibits and demonstrations of electric heating appa- 
ratus, fans, vacuum cleaners, sewing machines, electric heat 
baths and electric ironing. There is an information bureau 
from which literature of every kind can be obtained free. The 
organisers have displayed considerable foresight in obtaining 
the services of the Russian Orchestra, which dispenses sweet 
music from a corner of the hall, and is undoubtedly a great 
public attraction. The King's Hall is sufficiently isolated from 
the main large hall to be practically sound-proof, so that the 
efforts of the band of the Gas Light & Coke Co. do not 
in any way interfere with the excellent programmes which are 
daily performed by the Russian Orchestra. No attempt has 
been made to give popular demonstrations of the electric 
cooking apparatus, but this we think is an advantage, because 
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the public is admitted to the electric kitchen, апа can ask 
questions of the cooks and other attendants. and by this means 
receive more direct attention than at public lectures. The 
electricity supply authorities have succeeded in bringing an 
appreciative class of publie, many of whom are already elec- 
tricity consumers, and there can be no doubt that the show 
will exercise a considerable influence on the load of the various 
municipal and company undertakings in the metropolis. Up 
to the moment of writing the show has not been overcrowded. 
but this is all to the good, more particularly when it 13 
remembered that the visitors are really interested in the 
apparatus. Probably there will be a crowd on Saturday night, 
but, as is usually the case, this class of public will doubtless 
prove to be merely inquisitive. 

We cannot help thinking that the supply authorities and the 
manufacturers have scored over the gas interests on this occa- 
sion. The body of the hall is filled with practically every 
modern device for the consumption of gas for cooking and 
heating purposes (a satirical contributor deals with these, in 
another column). The electrical show enjoys a spacious and 
splendid isolation from the main exhibits, which we are sure 
must be the envy of the Gas Light & Coke Co. Sir Wm. 
Ramsay's remarks about electricity and its future possibilities 
secured a considerable measvre of publicity in the lay Press. 
This, again, must be rather annoying to the gas advocates, who 


everywhere give appearances of having collared the exhibition . 


as a demonstration for their-own particular wares. 
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"ECLIPSE" COOKERS ‘AT BIRKENHEAD. 


We understand that a successful luncheon was given last 
Thursday in Birkenhead in connection with a series of " Eclipse’ 
electric cooking demonstrations which are being held at the 
Y.M.C.A. Hall in Birkenhead, and Lourdes Memorial Hall, 
Rock Ferry. The luncheon was given to 14 guests, consisting 
of the Mayor, chairman, committee and officials of the Elec- 
tricity Department, Birkenhead Corporation. 

At the end of the luncheon his Worship the Mayor proposed 
the toast of “ The King"; the Chairman of the Elec- 
tricity Committee (Mr. Clark) proposed * The E.O.A." and 
returned thanks for the excellent fare provided, and expressed 
the opinion that electric cooking was certainly superior to 
other methods and this had been demonstrated in a most 
satisfactory manner; Mr. N. Miller, of The Electric & Ord- 
nance Accessories Co., responded on behalf of the firm, and 
coupled with it a toast to the Electricity Committee and 
Officials of the Birkenhead Corporation, to which toast Mr. 
Taylor, the deputy-chairman of the Committee, Mr. Wild, 
chief engineer and Mr. Shallcross, suitably responded. Mr. 
Wild complimented the E. O. A. on the success of the luncheon, 
and said that it had been cooked on an ordinary domestic 
“ Eclipse " electric oven intended only for а family of eight, 
whereas it was evidently capable of providing a seven-course 
` luncheon for 14 people. Не also said that the demonstrations 
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were proving very successful and had interested a large number 
of people. They would give an impetus to the uses of elec- 
tricity for heating and cooking purposes, and would create a 
good day-load, which in time would result in a reduction of the 
charges for current. 


WHAT MIGHT HAVE BEEN. 


The advertisement we should like to have seen on the back 
cover of the Smoke Abatement Catalogue. 
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With apologies to the Gas Light and Coke Company. 


A WORD OF CHEER— 


To the velvet-clad lady who, on the front page of the catalogue of the International 
Coal Smoke Abatement Exhibition, is represented standing near the mantelniece of her 
boudoir thinking over the drawbacks of using gas stoves. 


Auburn-haired nymph! doubtless your fancies rove, 
While you stand pensive near that gaseous flame, 
Wondering whom for your headache you should blame: 

Your laggard lover or your hiréd stove. 


Sweet. do not fret! From that pale blaze away 
Turn your blue eyes. It is not well 
That your delights should suffer from its spell. 
I have & means again to make you gay. 


Believe me when I say I also dread 
That your red beauty gas may quickly harm. 
But fear you not, I have a potent charm 
Electric, swift to cure your aching head. 


Lo here your maid! See her with pleasure greater 


Than e’er before bear in a radiator. M. 
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«EXCELLOS" AND SMOKE ABATEMENT. 


However much the gas people may crow about high-pressure 
gas lighting for streets, they make an exceptionally poor show 
by the side of “ Excellos" at the Agricultural Hall. By 
mutual consent the lighting of the building has been shared by 
the electric and gas interests, and we are gratified to notice 
that the ** Excellos," which represent electricity, are suspended 
at the end of the hall which is occupied by the demonstration 
kitchen of the Gas Light & Coke Co. "There are 46 16-hour 
lamps in all in the body of the hall, and seven lamps in each of 
the aisles. White flame carbons are used, and they have the 
effect of making the gas lanterns look particularly green. The 
colour was so noticeable that, with a view to improving it, 
another 15 lb. pressure was added to the mains, but the enthu- 
siasts reckoned without the gas mantles, which immediately 
blew off. The Union Electric Co. are to be complimented upon 
the excellent display, which is unquestionably a triumph for 
electricity (whatever the “ Journal of Gas Lighting ” or Mr. 


Goodenough may say to the contrary). 


PURCELL & NOBBS' NEW OVEN. 


The new steel-plate oven of Messrs. Purcell & Nobbs is 
undoubtedly the attraction at the electric kitchen of the 
Smoke Abatement Exhibition. We have given preliminary 
particulars of this interesting oven, and now show an illustra- 
tion which brings out its main features. Тре double doors are 
a decided novelty and give a distinctive “ air" to the oven. 
The hotplates are not a fixture, as is usually the case, but rest 
on small projecting ledges in such a way that there is an airgap 
between the plate and the top of the oven. This prevents loss 
by radiation and undue heating of the oven top. The pattern 
of oven shown at the Exhibition is water-lagged and under 
normal working conditions the water is heated from the oven 
itself. Ifit is required to get hot water when the oven is not 
jn use an immersion heating coil, which takes 1,000 watts, can 
be turned on. А novel feature of the oven is the grill element. 
This is made up of nichrome strip wound on a flat mica support. 
By a neat device none of the turns are taken to the back of the 
support, and practically every inch of the glowing strip is 
exposed for heating purposes. | 

The housing of the oven throughout is of steel, and on this 
account it 18 not a converted gas cooker. The oven casing is 
heat insulated without the use of slag wool. This rapidly 
deteriorates in its heat insulating qualities, and becomes very 
objectionable by reason of the steam, juices, odours, &c., from 
food, which are rapidly absorbed. The slag wool packing 
thereby is rendered useless for heat insulation ; in fact, it 
transmits the heat away from the oven much more rapidly 
than if there were no packing. The packing also becomes an 
absolute danger to health, by reason of the decaying matter, 
giving out foul and poisonous odours. It is well known by 
makers of packed type cookers that it is necessary to return 
cookers to works for repacking periodically, and this job is most 
objectionable to workmen. In order to free the stove from the 
odours after removing the foul packing it must be sterilised 
with steam jets. 

This new oven is triple cased, double-air jacketed, and the 
application of a middle reflector casing prevents loss of heat by 
radiation. The result of this unique combination is a quickly 
heated oven with a low consumption of electricity. When so 
desired à special form of water lagging in lieu of the inter- 
mediate casing can be fitted for giving hot water supplies for 


FUEL SAVED IS MONEY EARNED. 
SARCO Specialities Save Fuel. 


SANDERS, REHDERS & CO., Ltd., 
108, Fenchurch Street, LONDON, Е.О. 


kitchen purposes. By this means any loss of heat from the 
inner casing of oven is used for heating water. This water 
lagging or jacket is connected to the ordinary cold water supply 
service through an automatic expansion feed water tank. A 
draw-off tap is provided under the top plate of cooker for draw- 
ing off the hot water. 

A large top plate is provided, 30 in. by 24 in., giving ample 
room for a variety of cooking operations and utensils. The 
range is built low, so that children can cook with ease on 
the top plate, witness operations with facility, and—a most 
essential point—cumbersome vessels are the more easily lifted 
on and off. The dome of oven is rounded to ensure free circu- 
lation, and the elements are so arranged in the oven as to 
give a maximum heating surface. They are entirely in the 
oven, and not in metallic contact with the oven sides; the 
shelf arrangement permits of reducing the size of oven to the 


GENRRAL VIEW or PURCELL & М№оввѕ’ New ELECTRIC OVEN WITH 
WATER JACKET. 


space required, and thereby saves current. A hook is fitted, 
mechanically operated from the outside of oven, for turning 
purposes. А ventilator attachment, or ‘‘ browner,” is also 
operated from the outside of oven. The weight of the complete 
cooker is about half that of cast-iron cookers; thereby it is more 
portable, saves current, time and transit charges, and is prac- 
tically unbreakable. Generally the whole of the heating 
equipment, wiring, heat regulating devices are of the best 
materials and workmanship throughout. The oven is the out- 
come of the experience of Messrs. Purcell & Nobbs in the 
design and manufacture of cooking apparatus of all kinds, 
extending over 50 years. It is stated by an eminent cook, 
who has used most known makes of electric cookers, as 
“the most efficient and perfect cooking appliance that she has 


ever used." 
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* GRINDING MOTORS. | 


In our last issue we published an illustrated description of 
electrically-driven grinding machinery to which Union Electric 
motors were connected. The article may possibly have given 
the impression that the Union Electric Co. are makers of 
grinding machinery. This is, of course, not the case, but the 
company specialises in direct-current and alternating-current 


Union D.C. Motor DIRECT COUPLED To GRINDER ом LATHE Вер. 


motors which are suitable either for belt or direct connection 
to all classes of modern grinding machines. We regret that 
this error crept into the notice and are taking this opportunity 
of correcting it. 


ELECTRIC POWER IN MILLS. 


No effort is to be spared to popularise electric power among 
cotton spinners and manufacturers. In the " Cotton Factory 
Times "—the official organ of the operative classes—a promi- 
nent mill manager recently wrote: " There should be no diffi- 
culty on the part of municipal Corporations to supply electric 
power for running the cotton mills in Lancashire. From a 
central generating station the mills could be run with one-half 
the coal that is now used. There is as much coal emitted in 
smoke from the chimneys as would run twice as many mills if 
it were properly burned. "There ought to be a law passed com- 
pelling all mills to be run by electric power and the central 
generating station to have the best gas-producing plant. There 
is not the slightest doubt that cotton mills can be run as cheaply 
bv electric power as they now are by steam power. But 
Lancashire manufacturers never do anything unless they are 
made to do." Неге is a suggestion for co-operative municipal 
power supply in Lancashire ! 


NEW '*WOTAN" LAMPS. 


We understand that ** Wotan " lamps of 10 c.p. and 16 c.p. for 
high voltages are now obtainable from Siemens Bros. Dynamo 
Works. The 10с.р. pattern represents the lowest candle- 
power which has yet been touched by metal lamp makers in 
pure drawn tungsten wire. Messrs. Siemens anticipate an 
average life of 1,000 hours from these lamps. We should think 
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that there will be a large demand for this pattern of lamp, 
particularly as the bulb will be of small dimensions. This is an 
important feature for cluster work, and also for brackets and 
other fittings on which a small pattern of shade is required. 
These lamps will provide the electric light user with an econo- 
mical low candle-power unit to take the place of the ordinary 
carbon filament lamp. The 10 c.p. lamp has ап energy con- 
sumption of only 11 watts. We understand that the company 
is accumulating a large stock of these lamps in order to 
effectually deal with the demand. We may remind our readers 


that the 10 c.p. and 16 c.p. ** Wotan" lamps for low-voltage 
circuits have been on the market for some time past. 


We are asked to state that " Wotan” lamps for series burn- 


ing are now obtainable without the extra charge of 5 per 


cent. which has hitherto been in force. 


SINGLE-PHASE COMMUTATOR MOTORS. 


We have received from F. Parkinson & Co., Leeds, a copy of 
their new price list giving full specification and details of a 
patent (Punga and Creedy's patents) single-phase commutator 
motor. The following are a few of the special features of this 
machine : (1) Adjustable speed having a shunt characteristic 


Рохол-Скекрү PATENT SINGLE-PHASE MOTOR. 


throughout, the Speed variation being obtained by а purely 
electrical method with a flexibility and ease of control equal to 
that of a shunt wound direct-current variable-speed motor, the 
speed variation possible with these machines being as high as 
З to 1, with a high efficiency throughout the whole range of 
speed. (2) The power factors of the motors can be arranged 
to be at unity at any specified load and speed with a sine wave 


HE ELECTRICAL COLD 
METERS < 


235 


INSTRUCTIONS 
FOR INSTALLING 


Westophones, Interphones, 


Western ЛГ 


Company, Limitéd, 


TELEPHONE AND CABLE WONKS 


NORTH WOOLWICH, LONDON, Е. 


SUPPLEMENT to ” The Electrician," March 29, 1912. 


Wesfophones 


me AND 


Single-Line Telephones. Ip Jer phon ES Кыйы NN 


ARE INSTALLED WITH THE 
. GREATEST EASE « SAVE TROUBLE 
AND  UNNECESSARY EXPENSE. 


EVERY CONTRACTOR SHOULD 
WRITE FOR THE GRAPHIC 
INSTRUCTIONS GIVEN IN 


Booklet 


| 
| Western-Electnc Westophones are Telephones for existing Bell Circuits. 
complete inter-communication up to twenty lines, without operator. 


INSTRUCTIONS 
FOR INSTALLING 


Westophones, Interphones, 


Western Ehre 


Company, Limitéd, 


Tii ЕРНОХЕ AND CABLE Works, 


NORTH WOOLWICH, LONDON, Е. 


107 H. 


The Interphones provide 
They are Built for Lasting 


Service, and the Price is consistent with the High-grade Workmanship embodied. 


Western Ehei Company Linifed. 


| 
| TELEPHONE AND CABLE WORKS. 


| BIRMINGHAM - CARDIFF— 
115, Colmore Row. 2. Bank Buildings, St. Магу Street. 


| And at SYDNEY, JOHANNESBURG. BUENOS AYRES. 


Agents for India: JOST:S FANS AND ENGINEERING CO., LTD , BOMBAY. 


NORTH WOOLWICH, LONDON. 


GLASGOW— LEEDS— 
49, West Campbell Street. Standard Buildings, City Square. 


— 


of E.M.F., the power factor at all loads being high, in the 
neighbourhood of 0-95. (3) The motors are capable of exerting 
a high starting torque, so that where the machines are starting 
up direct geared to lifts or cranes. &с.. thev can be adjusted to 
give a starting torque up to approximately three times normal 
full-load value.. 

For lift work, &c., the motor will start up from rest with a 
powerful torque, run up to its full speed automatically, and 
operate at that speed with a shunt characteristic. without 
change of connections or the use of governors or any other 
device whatever. Like other shunt machines, these motors 
will return power to the line if raised above normal speed. The 
field of application of these machines should be very large, the 
variable speed motors being specially suitable for direct gearing 
to machine tools, fans and all classes of work where adjustable 
speed is essential. On account of the high starting torque exerted 
the motors can be direct geared to lifts, cranes, winches and 
similar classes of work. The motors are designed for heavy 
and continuous duty, the standard rating being identical with 
that of an ordinary direct-current motor. The machines can 
now be built in all sizes from ] H.r. upwards. By careful 
design and the provision of a commutator of ample size, we 
understand that these machines will operate sparklessly, and 
generally they compare favourably with the ordinary direct- 
current motor 
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MODERN KITCHENS (LTD.). 


This company. which has recently been formed with a view 
to pushing ` Tricity " cooking apparatus. has shown charac- 
teristic enterprise by opening a stall at the London Louvre 
in Oxford-street. The stall is in the hands of capable cooks, 
one of whom is a linguist and is therefore able to explain the 
apparatus to many of the well-to-do foreigners who reside in 
that neighbourhood. The standard types of " Tricity " hot- 
plates, grills, ovens, &c., are shown in operation, and also there 
are many examples of " Tricity " cooked joints, pastry, fruit, 
&c. More than ordinary interest is being taken in the demon- 
strations by the public, and it is worthy of note that the bulk 
of the cooking in the restaurant attached to the Louvre is 
done in a pair of “ Tricity ” ovens and a couple of duplex 
cookers. The manageress at the restaurant speaks highly of 
the apparatus after several months’ experience with it. We 
feel sure that the supply authorities in the immediate vicinity 
will be willing to take advantage of the facilities for practical 
demonstrations of electric cooking which are afforded by this 
up-to-date show. The London Louvre is a little beyond 
Rasleigh Phipps', the electrical contractors, on the left-hand 
side going towards Oxford Circus. In a few days a large 
electric illuminated sign of " Tricity " cookers will be in 
position projecting over the pavement. 


“TRICITY? AT ISLINGTON. 


The Smoke Abatement Exhibition and the “ Tricity "n 
cooking demonstrations at the Islington Public Library, 
Holloway-road, London, N., appropriately synchronize. The 
Mayor of Islington on Tuesday last opened the proceedings at 
Islington before a gathering which almost filled the large 
lecture hall. “Tricity " Grogan was put on immediately 
after the formal opening by the Mayor, and gave a demon- 
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stration of the “ Tricity " apparatus in his characteristic style. 
He was able to carry conviction to what constituted a middle- 
class `“ gas cooker" audience that cooking by electricity is a 
simple and economical matter. The arrangements for the 
opening ceremony as also for the cooking demonstrations 
throughout the week were carried out by Mr. A. Gay and his 
assistant, Mr. McAlister. We understand that the public 
have turned up in good numbers, and that the prospects of an 
extension of the electric cooking business in the borough are 
considerably improved. The Islington demonstrations will 


serve to thrust home the lessons of the Smoke Abatement 
Exhibition. 


WESTINGHOUSE ENGINEERS' CLUB ANNUAL DINNER. 


The British Westinghouse Engineers! Club held their Sixth 
Annual Dinner at the Midland Hotel, Manchester, on Friday 
last. Mr. J. H. Tearle occupied the chair, and was supported 
by Mr. Ph. A Lange and Mr. W. W. Blunt. The toast of the 
“ B. W. E. Co." was proposed by Mr. A. E. Soanes, who dealt 
with the position and future of the company in an interesting 
speech. In reply, Mr. Lange assured the members of the club 
of the interest of the directors in their project for new head- 
quarters. He also commented on the effects of the coal strike 
on the works. Mr. H. Mensforth next proposed the toast of 
the ** Commercial Departments," on behalf of which Mr. Blunt 
replied in a spirited speech. The“ Kngineers’ Club and Fore- 
men’s Association” were proposed by Mr. J. С. Whitmoyer 
and replied to by Messrs. Tearle and Е. Swann. The more 
serious business was enlivened by several musical items by the 
following talented members of the club; Messrs. Broadhurst, 
Johnson, Kirkby, Muller and Thistlethwaite. Mr. С. Jenkins 
gave freely of his services at the plano. 


INDUSTRIAL ILLUMINATION. 


Efficient illumination in mills and factories secures increased 
output and decreased cost of production. It is impossible to 
get the best work out of operators who are constantly hindered 
by inefficient and glaring methods of lighting. The improved 
efficiency of illumination given by Holophane reflectors is well 
established, but as they are made of glass they are unsuitable in 
most cases for factory lighting. The same general improve- 
ment in illumination given by glass reflectors may be secured 
for places where glass would be inadvisable, by the employ- 
ment of properly designed metal reflectors. An excellent 
example of this is the * Mazdalux " reflector, developed and 
supplied by the British Thomson-Houston Co. These 
reflectors are produced in three standard types giving ex- 
tensive, intensive and focussing distribution of light. 

The candle-power distribution curves of the “ Mazdalux ” 
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APPLICATION. 


reflectors correspond to those of prismatic. glass reflectors, mus 
this difference, that, owing to the opaqueness of the metal, en 
rays escape for the illumination of ceilings, &c. Every Sc 
ray is thrown down on the working plane, a desirable result M 
factories and workshops where the ceilings and walls have low 
reflection coefficients. An interesting quality possessed by 


APPLICATION OF ** MazbpALUx" 
REFLECTOR TO DRILLING MACHINE 


* MAZDALUX ” ANGLETYPE 
REFLECTOR. 


“ Mazdalux ” reflectors is that of giving an approximately day- 
light colour value to the reflected rays—a fact which should 
appeal to factories where colour matching is a part of the daily 
routine. 

The B.T.-H. Co. have supplied numbers of these reflectors for 
industrial purposes, and in order that present and future users 
may intelligently apply the principles of Mazda illumination а 
book of * Ready Rules for Lighting Work " has been compiled, 
and copies will be forwarded to any applicant. 


Guaranteed © YEARS 
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endeavoured to wring from it for years past. 
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THE ROUND TABLE. 


The Smoke Abatement Exhibition has pursued the even 
tenor of its way during the week, and we hear reports of the 
appreciation of the public for the Electric Hall by comparison 
with the rest of the building. The emptiness of the main hall 
lent a blatancy to the band, which has proved very discon- 
certing to the gas-cooking demonstrations in the kitchen of the 


Gas Light & Coke Co. 
ж E E ж 

Speaking of cooking, we must put оп record the lecture which 
“ Tricity " Grogan gave to the “ reps.” of the Marylebone elec- 
tricity supply department on Tuesday of this week. The pro- 
ceedings were presided over by Mr. H. H. Holmes, sales 
manager of the commercial department. Mr. Grogan lectured 
оп the uses and advantages of Tricity apparatus, апа sub- 
sequently cooked a supper for the 28 reps. present. The 
meal comprised sole, ribs of beef, cold tarts and coffee ; the 


cold tarts had been previously Tricity cooked. 
ж * ж Ж 


After the repast, which was, we understand, eaten with the 
keenest relish (not Yorkshire), an informal discussion was 
indulged in on the merits of black (Jagged) v. polished ovens, 
and steaks grilled by conduction (à la " Tricity ”) v. steaks 
grilled by radiant heat. The Scotch and cigars were, of course, 
not “ Tricity " productions, consequently the company could 
express an entirely unbiassed opinion on the subjects discussed. 

ж ж * ж 

The “ gas-electric " oven to which we referred last week 
was on view at the Smoke Abatement Exhibition. It is 
known as the “ sealed " oven, and is the invention of one 
Potterton. The “Journal of Gas Lighting” has waxed 
enthusiastic over its merits, and in so doing admits all the 


disadvantages of the open flame gas oven, which we have 
The article 1s 


OSRAMS 


with Drawn wire 
Filaments are the 


BEST LAMPS 


produced by -the 
Electrical Industry 


of this or any 
other Country: 


full of figures, but these are too numerous to deal with here. 
We will go more fully into them ш ап early issue. Meantime, 
the maker of the gas sealed oven claims to do all that can be 
done in an electric oven at very much lower cost. 

ш ж ж * 

Our friend ^ Electricity Supply Memoranda " has been 
taking lessons in electric cooking. бооп after he entered the 
electrical section a lady demonstrator “ invited attention" and 
introduced him to ``а switchboard arrangement which would 
frighten anybody but a highly intelligent Girton sort of girl.” 
From this he developed the extraordinary argument against 
electric cooking that because it requires some knowledge on the 
part of the cook to work an electric oven (gas ovens apparently 
being free from this defect) such apparatus ought forthwith to 
be abandoned for domestic use. Shades of Progress ! 


PERSONAL CHAT. 


We do not often encounter the provinces in Fleet-street, but 
recently we ran into Mr. C. H. Yeaman and his chairman 
seeking the offices of the “ Municipal Journal." This naturally 
led to a conversation on electricity supply in the county 
borough of Stoke-on-Trent. Mr. Yeaman is an optimist on the 
subject of capital charges ; his motto 1s how long will the thing 
last, not how much will it cost or how much can befsaved. 


This is futurism in electricity supply with a vengeance. Still, 
it is proving correct. Of what use will some of the “ econo- 


mical " house services be in a year or two if 5 kw.fovens are 
put оп аз а regular thing ? In the Potteries Mr. Yeaman is up 
against many interesting problems, and we hope to pay him 
a visit shortly to see for ourselves how he is solving them. Our 
readers will recall that Mr. Yeaman was for many$years at 
Islington, and the work which he carried "out there has suc- 


cessfully stood the test of time. 
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Address enquiries to Supplies Department. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
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ELECTRIC ORGAN BLOWING. 


In most towns where the electric service is available, religious 
institutions, town halls, &c., make use of it for lighting purposes. 
Of recent years the organ-blowing equipment has also been 
adapted from hand, gas or hydraulic power to the electric drive. 
The Adnil Electric Co. have specialised in electric organ-blowing 
equipment, and have already carried out important installations 


ADNIL ORGAN-BLOWING EQUIPMENT RECENTLY USED AT OLYMPIA FOR 
THR ** MIRACLE.” 


in London, the provinces and a number of foreign countries. The 
company is at present sending out a small supplement in which 
the Marples patent regulator is illustrated, and a list of the most 
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recent installations is given. We take from this supplement an 
illustration of the slow-speed motor and Marples patent regu- 
lator which was installed for the blowing of the Brindley and 
Foster organ used at Olympia during the recent production of 
the “ Miracle.” 


«ELECTROYL" HOUSEHOLD RANGES, 


In our last issue we described a new pattern of all-steel oven 
which has been designed and manufactured by Messrs. Purcell 
& Nobbs. We now give particulars of the cast-iron type 


* ELEcTROYL" ELECTRIC COOKER. 


cooker which is made in three sizes, suitable for families of five 
to 25 persons. In the middle size the oven is 24 in. high by 
16 in. wide by 15 in. deep, and has a maximum loading of 3 kw. 
Surmounting the oven are three hotplates, two 8 in. and one 
6 in., the former being loaded to 1,200 watts and the latter to 
700 watts. There is also a good-sized grill, loaded up to 
1,200 watts. The total height of the oven is 38 in. The water 
boiler, which is shown at the side, is of copper and of 2 gal. 
capacity. It is provided with a separate 3-heat immersion 
heater. The heating elements are mounted directly in the 
oven, and the boiling rings, grills and oven heaters are easily 
detachable. The rings and grill are arranged for heat gradua- 
tion. At the back of the cooker there is a substantial iron 
terminal box for the service and switch cable. Each oven 13 
fitted with two oven grid shelves, drip pan. grill tin and tinned 
grid browning shelf, tinned meat hook with lever for turning 
the joint from the outside, and oven ventilator. We under- 
stand that this type of oven has been tested in active service and 
ргоуе4! т every way satisfactory. 

Messrs. ; Purcell & Nobbs are also manufacturers of 
** Electroyl/" immersion heaters, which they offer in either the 


FUEL SAVED 1$ MONEY EARNED. 
SARCO Speciaiities Save Fuel. 


SANDERS, REHDERS & CO., Ltd., 
108, Fenchurch Street, LONDON, к.с. 
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frequent starting is required. | 
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Separate main switches and fuses are not required with the 
VICKERS CONTROL PILLAR. 


Full particulars and prices upon application. 


The ELECTRIC & ORDNANCE 
ACCESSORIES Co., Limited. 


VICKERS Limited, 


Aston, Birmingham. 
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straight tube, or barrel type, or coil type. We illustrate one of plates. The barrel type of heater is made in sizes from 1 in. 
the latter. The heater is made of solid drawn copper tubing, diameter and 18 in. long to 32in. long and 1} in. diameter. 
and in the interior of this are the resistance wires wound These can also be supplied with single or three-heat control. 


specially on` asbestos cord. The 
leads are brought out to a special 
terminal box, and connections can 
be made so as to give one or three 
heats. In the case of the latter the 
control is series-parallel. The im- 
merser is placed directly in contact . 
with the liquid to be heated, and 
the makers claim that there is a 
saving of 25 per cent. to 50 per cent. 
in the energy required to produce 
the desired result. The single heat- 
coils are offered in eight sizes, ranging 
in loading from 400 to 2,500 watts. 
А similar number of sizes in the 
three heat-coils is listed, and in the 
smallest size the 
rating is 100 watts 
minimum, 200 © 
watts medium, 
400 watts maxi- 
mum; in the 
largest size 625 
minimum, 1,250 
medium and 2,500 
maximum. The 
makers state that 
special utensils, 
saucepans, urns, &c., are not required. , The coils can be 


| f ““ ELECTROYL ” 
@ COILED IMMERSION 
HEATER. 


made to fit a wide variety of shapes of vessels. They . 


are, of course, suitable for direct or alternating current. 
Practically the whole of the heat generated in,the coil is trans- 
ferred to the liquid to be heated. The makers state in their 
latest list that these coils are superior in every way to hot- 


It is recommended for fixing in a flange of ordinary hot-water 
storage tanks or cylinders, or for accelerating sluggish circula- 
tion in hot water supply or warming apparatus. The portable 
type barrel immersion heater is also made for heating liquids in 
bottles, thermos flasks, or for sterilising milk, &c. These 
heaters have been on view at the Smoke Abatement Exhibition, 
which closes April 4th. 


——— 


THE ILLUMINATION OF PRINTING WORKS. 


In the course of Mr. Eck's Paper at the Illuminating 
Engineering Society, reported in our last issue, several in- 
teresting slides were shown, illustrating some printing works 


Fic, L—Orricg LIGHTED BY B.T.H. Eve-rest SYSTEM. 
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Messrs. ISENTHAL & 00. 


beg to announce that they have now 


REMOVED THEIR WORKS 
AND LABORATORY TO 


DENZIL ROAD, 
NEASDEN, N.W. 


to which address all Technical 


Correspondence should in future 
be directed. 


Catalogues and commercial matters 
will, for the time being, still be dealt 
with from 


85, Mortimer St.,London, W. 


and offices lighted bv glow-lamps in conjunction with scientifi- 
cally designed reflectors of various types. One of the slides 
(Fig. 1) represents the offices of a large publishing company. 
The lighting here is carried out on the British Thomson-Houston 
Co.’s " Eve-Rest " system. The lighting effect is all that could 
be desired, the three qualities—absence of shadow, uniform 
distribution, and invisibilitv of light source, combining to make 
it the ideal form of illumination for anv sort of work-room. 
Two more slides are reproduced here in Figs. 2and 3. These 
illustrate the direct lighting in a newspaper despatching room, 
and over some large printing presses. In the first case, metal 


Fico. 2. —MazpaLux RzrLECTORS 1% DmsPATCHING ROOM. 


reflectors of the Mazdalux type are used, and in the second case 
holophane reflectors are employed. The lighting effect, 
especially in the first illustration, is excellent. It із an example 
of what can be done in the way of obtaining efficient illumina- 
tion by any factory or works owner who gives a little attention 
to the correct location of lamps and their equipment with scien- 
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tific reflectors. For printing works good lighting is, perhaps, 
more essential than for any other form of industry. Good 


Fic. 3.—HoLoPHANE REFLECTORS IN MACHINE Воом. 


lighting can onlv be obtained by the use of properly designed 
reflectors which throw the light where it is needed, with avoid- 


ance of shadows and glare. 
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MULTIPLE LEVER STARTER. 


To start a motor the normal full-load current of which is 
1.000 amperes naturally demands a special starting switch. 
Shding contacts are unsatisfactory for this purpose for the 
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IGRANIc MULTIPLE LEVER STARTER, 


reason that no matter how carefully the starting handle 
is moved there must necessarily be а moment on cutting out 
each section of resistance when contact is made on an inade- 
quate area with consequent heating and burning of the surfaces. 
In the Adams multiple lever starter shown in the illustration, 
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no sliding contacts are used. А+ each step, contact is made by 


· pressing a laminated copper brush against a hard rolled metal 


surface, with the result that when any contact at all is made 
it is over the whole surface. Partial contact is impossible. 
The switches are closed one after the other by toggle joint levers 
and a large brush can be thoroughly pressed home with com- 
paratively slight physical effort. Each switch has a heavy 
auxiliary sparking contact which thoroughly protects the 
laminated brush against damage. Each switch when closed 
short-circuits а section of the starting resistance and the 
switches are all mechanically interlocked in a way that makes 
it impossible to close them in any but the proper order. As 
each switch has to be held in till the next is closed, the operator 
18 compelled to manipulate the starter with a hand-over-hand 
action which effectually prevents too rapid starting. The 
final lever is held in by a magnetic detent which releases and 
opens all the switches on a failure of voltage. Starters of this 
type are standardised up to 10,000 amperes capacity. 


— m- o IL 


_ “TRICITY ” AT ISLINGTON. 


The attendances at the cooking demonstrations at the 
Central Library, Islington, have quite exceeded anticipations, 
the total attendance during four days being 1,562 persons. 
Two or three hundred people were turned away owing to lack 
of sitting accommodation. On Friday last a public caterer, 
who buys meat to the extent of £400 per annum, admitted that 
he often lost in cooking at home over 30 per cent., and on some 
occasions as much as 50 per cent., of the original weight of the 
meat. He further asked that a leg of mutton of 8 lb. weight 
should be cooked on the “ Tricity " stove. This was done by 

г. Grogan between the afternoon and evening demonstra- 
tions, timing it so as to have the meat ready for the start of 
the evening’s show. The other leg of the same animal of same 
Weight was cooked by the caterer himself at home, and this 
was also put on show in the evening. The comparison between 
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the two legs was most Instructive, as it was perfectly obvious 
without any weights that there was at least llb. saved in 
favour of electric cooking. We have since ascertained that the 
caterer is quite delighted, and can substantiate the most 
excellent flavour of the electrically cooked meat compared 
with his own cooking. 

During the week hundreds of applications were received 
inquiring whether the Council were hiring out cooking 
apparatus. It is a matter for great regret that, although the 
Council has the powers, it will not allow them to be exercised 


‚юг hiring out cookers. The chairman, Alderman Vorley, is, 


we understand, quite in favour of the scheme, and so is Mr. Gay 
and his engineering staff. 


PREHISTORIC PEEPS. 


_Even in the early days of electric lighting the elements of 
illuminating engineering were recognised and appreciated. This 
is borne out by the following note which appeared in our issue 
of January 11, 1879 :— Е | 

In America several manufacturers who had introduced the electric 
light into their works had withdrawn it owing to the intermittent 
character of the light which it seems injuriously affected the optic 
nerves of the workmen. We opine that such intermittancy should 
have been obviated and the direct glare of the light shaded from 
the workmen. It is admitted that the intermission is not infre- 
quently due to the engine being employed for other work as well and. 
hence not giving constant revolutions. 
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GERALDINE ON GAS. 


When Geraldine and I go to an exhibition it is solely to increase 
our already wide range of knowledge. and with no thought of pleasure. 
We find that at a picture palace. With this strict sense of duty 
pointing Ше road before us we made our way to the Agricultural 
Hall the other afternoon. 

“ Geraldine,” I said. as we gave up the tickets, (kindly provided 
Бу the Gas Light & Coke Co).. and walked under the green awning into 
the main hall of the Smoke Abatement Exhibition. '* It is only right 
that we should first look at the gas exhibits. After all we shouldn't 
have come here without their free tickets. and then you know less 
about gas {һап vou do about electricitv, that not having been in 
the curriculum at the school where you wasted your childhood." 

'** Speak for vourself.” said Geraldine. whose views on the subject 
of what she knows and does not know tend to be inflated. “I 
know as much about gas as vou do. At апу rate, I know how to put 
on anew mantle without smashing it.” 

* Not a раз one," I said. 

Before she could reply I noticed a sign descriptive of the Anderson 


are lamp. 
* Come оп. Geraldine ! " I said. seizing her umbrella, < 


new are lamp. Lets go and look at it." 

** You're always mad on arc lamps; I thought we were going to 
look at the gas exhibits. Why don't you stick to the programme ? " 
answered Geraldine plaintively. 

She needn't have been disappointed, for this arcllamyp. only 
turned out after all to be the latest thing the gas people can do in the 
way of lighting. Неге we saw wonderful mantles (the gas kind) in 
lanterns of various sizes, capable of giving in the way of illumination, 
according to the best known statistics, anything from 40 to 3.000 c.p. 
'Thev are also suitable either for high or ож -pressure gas. Their 
incidental a. lvantages are too many. They may be lighted with an 
ordinary lighting torch or by-pass. or with a match, if vou've got 
They can be successfully used either for public or private 
And the wonder of it all is that the makers can do it at 


* Here's a 


one. 
lighting. 
the price. 

* Don't vou wish vou were a shareholder т a gas company ? No 
more electric light for me. Im Гог‘ gas ares’ all the time," I said 


to Geraldine. 
“ If you're going to b» silly, she replied. hurrying down the hall. ** I 


shall go home." 

She suppressed a young man who wanted to sell her a fountain 
pen with a flexible nib so violently that he was temporarily in- 
capacitated from talking. 

" Why." she exploded. ** do these gas people use electrical names 
for their things. Its cheating. Why do they call their lamps arcs ; 
and have switches; and all that sort of thing 5 * Why can't they get 
names of their own for their stuff у " 

“For that information, Geraldine.” I replied. “ vou cannot do 
better than apply to the Editor of * The Electrician Commercial and 
Industrial Supplement; not omitting to enclose a stamped addressed 
envelope for reply. He knows all about it. Doubtless he will tell 
vou that such a free advertisement greatly benetits the electrical 
industry.” 

Geraldine, however. was not satisfied with this reply, and for some 
moments her philosophic mind continued to be worried by the fact 
that gas engineers appear to take what superficially seems àn un- 
necessary amount of trouble to conceal the fact that their appa- 
ratus is worked by gas. It seemed to her to be another proof that 
they lacked faith in their own goods. That they should do so did 
not. however, surprise her 

"Their cooking apparatus is m wl? to look exactly like electrical 
ovens and things; and so are the lamps in that mod sl drawing room ; 
and they even have switches. [t seems so silly. Anybody could 
tell they weren't electric by the smell." she concluded. 

She went up to a stand near by and fiercely twisted a knob, 
very like of оп, of the switches in hor own boudoir, but 
nothing happened, though she gazed exp»ctantly at the gai bracket 
overhead. A young man, disgusted at her ignorance i the way 
such things were done, approached. 
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““ This is the way that works," he said loftily, pulling out from the 
body of the switch a rod like the core of a solenoid, to which the knob 
that Geraldine had been innocently twisting was attached. As he 
did so there was a rattle overhead and a liquid pop, but no light. 


He looked disappointed. 
" he muttered, and pulled the next knob. 


“ The by-pass has gone out, 
This time the gas lighted up. “It’s à much better arrangement 
" No matches are required." 


than the old idea," he explained. 
`` Except when the by-pass goes out," added Geraldine pensively, 


as we moved to the next stand. 
* Don't forget the compressed air installation and the Corliss valve 


gear on each bracket." I said. ‘АП the same, it’s very simple." 

`* No are the people who use it," said Geraldine. 

At the next stand were more imitations, this time of a “ Therol ” 
water heater, and so Geraldine passed on. Indeed, she began to 
hurry. She did not stop long in front of any of the other stands, 
and since she was unusually silent Į imagined she was making mental 
notes of what she observed. We were detained for a moment or two 
in front of a gas heated boiler. and also tarried to watch an apparently 
dumb man lecture on the advantages of Eagle ranges. "The connec- 
tion between smoke abatement and open ranges маз not clear to 
Geraldine, and she said so. It did not seem to her that it was at all 
the best мау to dea! with the problem. It was playing at it. she 
thought. For Gera'dine, having attended a home science course at 
King's College, and being now the mistress of a London household, 
has forgotten more about dirt and smoke than Prof. Vivian Lewes 
ever knew. Now she was becoming bored ; finally she sank into a 
chair near the band. and began to propound her views on matters 
generally | 

' It's all nonsense for these men to tell us gas is cheap," she said. 
“Why don't they tell the truth. No woman who knows anything 
about it could possibly believe them. Why, those geysers simply 
breathe gas. They burn enormous amounts. You should hear the 
meter clicking round when our gevser's working. Do you know, 
every time vou have a bath it costs us tenpence, and уоп do have 
them so often." 

“Pm sorry Em so cleanly in my habits,” I commented. 

* And all I can sav for the lighting,’ ' she continued, " is that it’s 
cheap and the colour is nice ; but that’s all. Otherwise it's a nuisance. 
You must hive matches, and with а man in the house vou can't 
keep matches where vou want them. Sooner or later they all dis- 
appear into his pocket. Then the mantles are alwavs breaking. 
And the rooms get so stuffy with it. And the dirt ! Gas stoves are 
wasteful. Servants simp!v burn the meat with them. They smell 
horribly.” 

“ You mustn't forget,” 


gas is miles better in every 
`` Rot ! 7 said Geraldine rudely. “ It hasn't really а dog's chance, 


if things were worked properly. If vou want to know, it’s electrical 
engineers that stand in the way of electricity being used more, - 
especially for heating and cooking. If they'd only design good, 
strong apparatus and let us have the juice cheap. as Mr. Ferranti 
wants them to, and generally wake up a bit: and buy an alarm clock, 
gasd be nownere. Now, wou'd it? As it is it can scarcely limp 
along.” 

“ No," I said. for the sake of peace. But I pondered Geraldine's 
remarks while listening to the band, and staring at the roof. Аз 
I did so a number of * Exeellos " caught my eye. I looked around, 
but gas " ares " were nowhere to be seen. 

"Look, Geraldine!” [I said triumphantly. “ We've done the 
ga3 people here. АН the lighting of the ҺГ done electrically. 
Now wnat do vou sav ?” 

“1 wonder who the woman on the Committee was ? 
sweetly. " Lot's go to the gas cooking demonstration. 
som? tips on how to make cakes.” 

On our way to the дв cooking demonstration we passed. the 
following exhibits, and I noted them carefully: Shirts, fountsin 
pens, оћез furniture and cigarettes. Geraldine sniffed; she hod 
seen them too. | 

" Now, wast in the nam? of goodn2as have they got to d» with 
smoke abstement ? " she asked, 

(Concluded on page 244.) 


I said. “ that, in spite of its disadvantages, 
way than electricity.” 


“ssid Geraldine 
I may get 
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* Well. the fact of the matter is.” I explained, “ а good many of 
the exhibitors wouldn't fill the space they'd taken at the last moment 
owing to the coal strike; and I suppose the promoters had to take 


whom they could get to guard themselves against loss.” 
“ Well, I think it's horrid of them,” replied Geraldine. decisively. 


* Besides, anybody could see that the coal strike is just the time 
for an exhibition like this. People have got to economise now, 
haven't they ? This will show them how to do it. I should plug 
it into them for all they're worth." 

* Geraldine," I replied. “I always felt vou ought to je Prime 
Minister, but on second thoughts I have decided to introduce you 
to Mr. Seabrook. You are certainly affinities ; vou will get on well 


together.” 
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LAUNDRY IRON IMPROVEMENTS. 


The electric iron illustrated in Fig. 1 is designed specially to- 


comply with the severe conditions which obtain in laundries 
and dry-cleaning shops. The flexible conductor is protected at 
those points which are likely to become very hot in the manner 
shown. In this illustration a represents the heating ele- 


ments. from which two wires are brought into a porcelain 


connector ; 
terminals embedded 


bis the connector which consists of two solid brass 
in porcelain, the wires being held in 


© 
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Fic. 1.— SECTION SHOWING FLEXIBLE 
CONNECTION TO LaunDRY IRON. 


position by a set screw, without soldering ; to these terminals 
at the top are connected two copper wires, insulated from the 
iron tubing by being threaded through small pieces of рогсе-, 
lain, с. These porcelains abut closely together so that there is no 
possibility of short-circuiting the two leads. They form practi- 
callv a continuous length by. one end being convex and rounded 
so as to fit into a concave end with the piece of porcelain in- 
mediately succeeding it. These two copper wires terminate т 
a second connector, d, to which the flexible lead to the main 
circuit wire is attached ; this second connector is enclosed in a 
coupling piece with a brass cap which may be easily unscrewed 
to expose the connections. This arrangement is designed for 
flexible metallic tubing, but the iron may be used in the ordi- 
пагу wav Изо desired, in. which case the construction has the 
effect of overcoming the overheating difficulties and providing 
solid connection which will stand ruis handling. АП loose 
wires are kept right out of the way of the operator. The difh- 
culty of overheating, however, is not the only one which is 
experienced in flexible connections to irons. The destruction 
of the flexible is usually very rapid owing to the continual 
twisting of the iron when in use. И the iron is put out of use 
the operator is rendered idle for some time, and in addition 
there is the expense of the renewal. Fig. 2 shows in section а 
patent revolving connection box designed to overcome this 
difficulty. It is designed for use where “flexible metallic tubing 
15 s employ ed as а mechanical protection tothe conductors. The 
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Fic. 2 —SECTION THROUGH REVOLVABLE CONNECTION 
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device allows the actual spring of the flexible metallic tubing to- 
undo any twist due to the rotation of the portable apparatus. 
It is, therefore, particularly suitable for use with laundry 
electric irons. Alllive parts are of ample design and will carry 
safely 10 amperes for continuous periods. 

In Fig. 2 is a brass connection piece into which the two pins 
of a standard two- -pin wall plug are inserted ; b is a rotatable 
insulating piece enclosing these two connection blocks, and on 
the underside are two concentric contact pieces g and h con- 
nected to the block a, into the latter two pins of the plug d are 
inserted, and to these the leads to the portable apparatus are 
connected. а shows the terminal connection blocks for the cir- 
cuit wiresand these carry two spring plungers which press against 
the concentric contact pieces 9 and h. These contact. blocks 
are carried on an insulating piece, c, attached to the bottom 
of the iron box and separated by an insulating fillet ; m is а 
brass cap fitted to the two-pin ‘plug ‚ d, which carries a split 

gripping bush to which is attached the flexible metallic tubing 
enclosing the leads ; l is an internally screwed ring which, 
while allowing the cap m (and therefore the two-pin plug d and 
insulating piece 6) to rotate freely, securely attaches it to the 
iron box by means of a screw thread. Ample provision is made 
for the earthing of the iron. The box when supplied complete 
is wired with three-wire flexible, and the 
a iron earthed by means of the third wire 
to the brass cap of the plug m, and fixed 
to the other end of the special iron 
attachment. As the box is an integral 
portion of the conduit system, the iron is 
therebv effectively connected to earth. 
Fuller details may be obtained of Simplex 
Conduits (Ltd. . 


METAL LAMP NEWS. 

OsrRaM.—The extra charge of 5 per cent. for 
series. lamps has been withdrawn by the 
General Electric Co. 

TANTALUM.---The contract for 12 months’ 
supply of Tantalum traction lamps has been 
placed with Siemens Bros. Dynamo Works 
by Balfour. Beatty < Со. The White Star 
Line Co. has also ordered a large number of 
the same pattern of lamp for ship lighting 


purposes. 
Wortan.——A 10 c.p. 90-130 volt lamp i is now 


on the market at 2s. 6d. ; also a 75 c.p. for 
60-160 volts and 180-250 volts at 4s. 6d.: 
spherical bulbs, 3d. each extra in both cases : 
filaments of pure drawn tungsten wire and 


approximate efficiency ] watt c.p. 
Mazpa.—The Interborough Rapid Transit Co., N.Y.. after lengthy 
tests of tungsten lemps with wire filaments found that 65 per cent. 
had a life of 1.000 hours or more. The lamps tested were Mazda 


traction type 20 c.p. 25 watts. 
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ELECTRIC POWER IN TEXTILES. 


During the past three years we have made it a practice 
from time to time to publish a special issue of THE 
ErkEcTRICIAN devoted exclusively to а consideration of 
the application of electric power to some specific in- 
dustry. In this respect we can look back upon Special 
Issues dealing with the uses of electricity in Mining and on 
Shipboard. 

Our present issue is concerned with the applications of 
electrical energy to the driving of machinery in textile mills 
of all classes. This particular sphere is one which, though 
limited in comparison with mining and marine practice, 
is vet of vital importance to the country in general in its 
economie and industrial aspects, as well asto the electrical 
industry in particular ; for the problems of applving electric 
power to the driving of textile mills have engaged the atten- 
tion of both textile and electrical engineers over a period 
of at least ten vears. In the initial stages the advantages 
of electric driving were advertised by manufacturers of 
electrical plant and machinery as a panacea for all the mecha- 
nical ills of every textile mill owner, and, as is sometimes the 
case, the electrical engineer at the outset proved to be over 
optimistic. МИ owners were, indeed willing to lend a 
sympathetic ear to his arguments for greater efficiency, 
increased. production and labour economy, but thev took 
some of his statements with a grain of salt. for it must not 
be forgotten that the textile industry has been largely 
responsible for the development of the steam engine and 
improvements in methods of power transmission bv means 
of ropes, so that the mill owner knew his ground. Small 


wonder, then. that he proceeded more or less at his leisure 


to compare the estimates and efficiencies of the clectrical 
engineer with those put forward bv the advocates of rope 
driving. The result of this action (or inaction) was that 
for some vears controversy centred upon the respectivo 
merits of group driving bv electric motors and concentrated 
driving by ropes. The columns of the textile journals and 
those of many of the daily papers in the textile districts 
were filled with the arguments of both parties, and, as is 
usually the case under such circumstances, little or no 
result one жау or the other was arrived at. But all the 
time, slowly but surely, one of the chief tendencies upon 
which the electrical engineer had relied —namely, cheap power 
supply—had been making steady and satisfactory progress, 
and for this reason the advantage had been gradually swing- 
ing over to his side. In the textile districts the principal 
Corporations, such as Manchester, Stalybridge, Burv, 
Bolton, Bradford, Leeds, and such companies as the Yorkshire 
and Lancashire Electric Power Companies, have established 
systems of power supply which have enabled textile factories 
and mill owners to purchase electrical energy on terms that 
permitted the closing down of individual plant and the 
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installation of electric motors for the driving of their 
machinery. This fact must now be reckoned with in any 
argument in which electrical energy and any other form of 
power for textile driving are compared. We ourselves feel 
that too much stress cannot be laid upon the all-important 
fact of the availability of electric power in the textile dis- 
tricts at the present time. With this as a basis, the position 
of the mill owner as a power producer is entir?ly changed. 
He is relegated to his rightful position as а manufacturer 
of textile goods, and he can no longer consider himself 
justified in producing power upon his own premises. Не 
must depute that function to an outside specialist authority 
which can do infinitely better than he. There are, of course, 
cases where public supply is not available, and where self- 
contained plant has perforce to be erected ; but these are 
merelv exceptions to a general rule. 

Through the medium of the special articles in this issue 
we are, as usual, enabled to bring a number of interesting 
features connected with textile work prominently to light. 
We can show what has been done to bring electric power 
to the verv gates of the textile mill at prices which must 
cause the factory owner to pause in considering the relative 
merits of continuing to ran or scrapping his isolated 
plant. We are also able to indicate the advantages which 
accrue toa textile factory when electric motors are installed, 
cither for the individual or group driving of the various 
cla-s:s of machines. It isnowpossible to show, not only from 
paper estimates or suggested economies, but also from 
actual practical experience, that there are real economic 
advantages in the use of electrical energy for textile mill 
driving. The millwright or textile engineer is an essentially 
practical person. and to him the pages of this issue will, 
we are sure, appeal strongly. He is the kind of man with 
whom argument is of little or no avail unless it can be backed 
bv practical exposition. It is his business to keep the 
wheels turning, and he is, or should be, anxious to adopt 
methods which will achieve this object and at the same time 
bring about the utmost possible economy and most satis- 
factory output in the operation of the mill. 

A verv good idea of the problems which are troubling 
cotton mill owners and electrical engineers at the present 
time mav be gained by perusing the article by Mr. G. H. 
Cooke: and after reading it many, we hope, will find that 
their difficulties and doubts have vanished. Mr. CookE 
deals seriatim with the various processes through which 
the cotton passes їп Из progress from the raw to the finished 
material. and shows in each case how the electrical drive 
can assist this work both mechanically and economically. 
In this connection he calls attention to one Important point, 
on whith we, too. should like to lav emphasis : that 15, that 
in comparing the electric drive with other methods, there is 
alwavs a tendency to assume the efficiency of the latter 
as unduly high. owing to the lack of suitable records. Mr. 
CookE recommends the adoption of the individual drive 
to a large extent, owing to the great accessibility of the 
machinery under such conditions, and the fact that shafting 
is practically wholly avoided. The efhiciency of the drive 
Is a maximum under such conditions, and this remark par- 
ticularly applies to the case where a variable speed has to 
be emploved. 

The solution of this problem is, however, to a certain 
extent affected by the design of present-day mills. In many 
cases the electric motor is being introduced where the steam 
engine used to hold swav, and it is difficult to know quite 
how far to retain existing shafting arrangemen‘s and vet 
at the same time obtain as high an efficiency as possible for 
the new drive. In some cases each floor can be taken as an 
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electrical unit, while occasionally a smaller subdivision is 
possible. It is here that direct competition between steam 
and electricity comes into play, the shafting losses being, 
of course, the same in each case. and were the measuring 
methods accurate some valuable comparative figures 
might be obtained. An interesting allied point is that, 
though cotton mills do not require much power when 
running, they do require a considerable amount at starting, 
owing to the long lengths of shafting and the multiplicity 
of gearing. To get over this difficulty, and at the same 
time to work at a high efficiency, is an electrical problem 
which is best solved by the use of wound rotor induction 
motors. Мг. Сооке also insists upon the need for simplicity 
of control, so that the machines can easily be started or 
stopped by non-technical men, both at the ordinary meal 
times and in case of danger. In the card room, on the 
other hand, group driving 1s recommended, owing to the 
fact that once the machines have run up to speed thev 
equire very little power to ran them. 

Some interesting information regarding the progress which 
is being made in applving the electric drive for textile work 
Is given in the article by Mr. J. Е. CRow.ey. Не points out 
how great has been the advance m this country during the 
past vear, one firm having, in fact, received orders for 2.000 
motors while at the same time it has in hand enquiries 
comprising another 5,000. Figures are commonly said to 
Пе. but these must indeed be relations of Ananias if they do 
not point to a condition of very great progress. Mr. 
CROWLEY deals first with lighting and 1s easily able to make 
out a good case for electric lighting, owing to the reduced 
fire risks the mill is liable to in such a case and the better 
illumination. it affords. This author also describes the 
various svstems of driving and discusses the various pro- 
blems thev involve. 

As mentioned above, there are cases where the mill owner 
is unable to obtain a supply of electrical energv from outside 
sources, and it therefore becomes necessary for him to instal 
plant of his own. He will, in such a case, naturally look 
around for the most economical prime moves, and in this 
connection he cannot do better than consult Mr. R. J. 
Kac a's article on the turbo-generator. Mr. Kavura deals 
with the latest information on the subject, and considers 
verv fullv the various designs as applied to textile mills. 

Messrs. S. L. PEARCE, Е. W. Parkinson, С. D. Tarre and 
W. B. Woopuovse describe in their articles the equipment 
in certain. modern mills, and are thus able to show verv 
clearly what great advances are being made in this direction. 

Finally, we cannot conclude this brief survey without 
mentioning the appointment of a joint committee of 
members of the Institution of Electrical Engineers and of 
the Textile Institute to consider the whole question of 
eleetrie power in textile work. The terms of reference of 
this comnittee are very wide, and their labours will consist 
not only in the taking of evidence, but in actually making 
experiments with different classes of equipment. The result 
should provide some very valuable information, and we 
hive no fear but that the electric drive will show itself 
superior to its competitors. 

In conclusion. we are confident that the future of electric 
driving in textile factories is absolutely assured. The pro- 
position is one in which commercial exigencies play an 
inportant part. The capital outlay may Бе, and in тау 
cases is, considerable. The textile mill owner is compelled 
to keep this expenditure prominently to the front, and it is 
his business to see that the economies due to electrical 
working enable him to wipe off his outlay at the earliest 
possible opportunity. 
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The Application of Electric (Dotors to Cotton 
(Dill Machinery. | 


Bv G. H. COOKE. 


Summary.—In comparing the efficiency of the electric drive with other methods there is always the difficulty that the efficiency of the latter is 
not determinable and is apt to be assumed to be unduly high. The efliciency of the electric drive depends upon the method adopted, being 
highest for the individual drive. As to whether it is worth while to adopt this particular method depends upon circumstances. Owing to the im- 


portance of uniform speed, alternate-current motors are most suited for textile work. 
blowing room, the card room and spinning rooms, and points out the cireumstances affecting the choice of drive. In ring spinning. owing to 


The author gives an account of the operations in the 


the special conditions involved, the variable speed motor is being increasingly used. The control in this case is described; and the author 


finally refers to the equipment of weaving sheds. 


To many people the turning of a line-shaft by an electric 
motor constitutes '' electrical driving," but, as a matter of fact, 
such motors, if properly applied, can do much more than merely 
perform the work of steam engines. Where motors are used, 
drives which would otherwise be quite impracticable can easily 
be obtained. In some works, as, for instance, paper mills, 1t is 
an absolute necessity that certain of the machines should be 
individually driven, and these have to be provided with sepa- 
rate engines where no electricity 1s available. Such a drive 
would, however, be altogether too uneconomical for spinning 
or weaving machinery, for the advantages gained would be 
comparatively small and completely outweighed by the ineffi- 
ciency of the little engines. On the other hand, the individual 
drive by electric motors is both simple and efficient. 

Generally speaking, individual driving is to be recommended 
where a variable speed is required or where the position of the 
machine is such that it 1s not readilv accessible or much shaft- 
ing would be necessary to reach it. Most cotton-working 
machines require to be driven at one speed only, so the per- 
formances of these cannot be materially improved Бу indi- 
vidual driving, but the use of motors and an intelligent sub- 
division of the shafts driving them can generally add to the 
convenience of the lay-out, and reduce the cost of power. 

Electricity 18 not а source of power, but merely à means of 
transmitting it, and every motor is consequently dependent for 
its energy on a generator driven by а steam engine or other 
prime mover. Owing to the ease with which electrical power can 
be efficiently transmitted over even long distances, the question 
as to whether the power for an electrically-driven mill should 
һе generated on the premises or obtained from some outside 
source must depend on local cireunistances, the chief con- 
sideration bemg, of course, the price at which it can be pur- 
chased. А cotton mill of an average size requires. about 
1.000 H.P.. and a generating set of this capacity has a good over- 
all efficiency, but оп the other hand the generating costs can 
well be less in a power supply station where the sets are larger 
and the load-factor hetter. For it must Le remembered in this 
connection that a cotton-mill engine 13 idle for over 60 per cent. 
of its life, while in a power supply station some of the plant is 
always running and earning money. The cost of power per 
unit, be it kuowati-hour or indicated horse-power hour, 18 
naturally of great importance to the mill-owner: but equally 
Important is the number of units consumed, and it is in this 
latter connection that the efficiency of the transmission is 
displaved. 

When comparing electrical with mechanical transmissions 
there is always the difficulty that the efficiency of the former 
can be easily measured by simple and accurate instruments, 
while that of the latter can only be estimated. The losses in 
the generator. cables and motors of an electrical installation 
can be estimated. very closely in the first place and determined 
definitely afterwards. The overall efficiency of engine and 
transmission in a rope-driven mill can be ascertained by indi- 
cating the engine running at full speed, first with all the belts 
onthe loose pulleys and then with all the machines at work, but 
the loss of power in any particular rope or belt must generally 
remain a matter of speculation. as in most cases it 18 not prac- 
tically possible to measure И. This is unfortunate tor electrical 
driving, for, as is usual where uncertainty exists, the other 


transmissions are wont to receive the benefit of the doubt. 
Efficiencies of mechanical transmissions can never be esti- 
mated by comparison with others which may have been actually 
tested, for they depend on the conditions of the ropes, belts and 
pulleys, which conditions are immeasurable quantities. Ап 
insight into these mechanical losses is really only obtained when 
shafting and belts are eliminated by a motor-driven lineshaft 
being displaced by individual motors or subdivided into smaller 
group drives. There is, however, little doubt that the mill 
gearing (ropes, shafts and belts) consume at least 20 to 25 per 
cent. of the power indicated in the engine cylinders. 

The general arrangement of a modern Lancashire mill is the 
result of evolution. The older mills were generally rambling 
buildings with lineshafts set at all angles and driven one from 
another by toothed gears, often awkward and terribly ineffi- 
cient. It isimpossible to conceive of a more compact building 
than the modern mill, and this is doubtless due to competition 
having enforced the economy of both space and power. It is a 
rectangular building three, four or five storeys high. The 
engine room is sometimes within the main building, but is more 
usually built against one side of it. Up that side runs the rope- 
race, extending from top to bottom. Into this rope-race the 
main line-shaft of each floor projects, and in it at the bottom is 
the rope pulley of the engine, which drives up to each lineshaft 
through two or more ropes. Each floor is а single room, all 
the machinery in it being driven from the main lineshaft either 
directly or through countershafts. Countershafts are usually 
driven by ropes and the machines by belts. This general 
arrangement makes the mechanical drive as simple as it can be, 
and it 15 on this that electrical transmission has to improve if it 


is to Justify itself. 


DIFFERENT METHODS OF DRIVING. 


The most obvious method of installing motors 1n a mill with 
this lavout 1s to substitute a motor for the pulley on each 
main line-shaft. This substitution is an exceedingly simple 
matter, and has the advantage that the motors are in the rope- 
race, and are consequently not affected by the dirt and heat of 


the work-rooms. Its disadvantage is that the motors only 


replace the main rope drives, and do not in any way reduce the 
transmission losses within the mill itself. When, therefore. the 


overall efficiency of the electrical equipment is considered it is. 


apparent that this method can barely improve, as regards 
economy, on the purely mechanical drive. 

A better method than the above is to provide two or three 
motors for each floor, so that countershafting is as far as pos- 
sible avoided. The total cost of these motors is greater than 
that of the single large one, but less shafting and fewer pulleys. 
ropes and belts will be needed, the efficiency will be higher and 
the upkeep less. 

Since the efficiency of ropes or belts, even when working 
under the best conditions, cannot exceed 95 per cent., it is 
evident that the power consumption will be reduced by 5 per 
cent. for each transmission eliminated. This means that if 
power costs but a halfpenny a unit, the economy effected by a 
motor which displaces only a single countershaft will be suffi- 
cient to pay more than 5 per cent. interest on the cost of its 


installation. 
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Whenever possible, line-shafts to be motor driven should be 
run at from 500 to 600 revs. per min., so that the motors may 
be directly coupled to them without being themselves too 
costly. The higher the speed the cheaper is the motor, and to 
a small extent the better its efficiency. Gearing of any de- 
scription between motors and lineshafts should be avoided as 
far as possible,as it necessarily absorbs power. In nearly all 
cases the cost of power determines whether it is best to adopt 
а high speed motor to be used with some sort of gearing or a 
more expensive slow-speed motor for direct coupling. — 

Wherever motors drive directly оп ‘to line-shafts flexible 
couplings should be used, for not only do these nullify the effect 
of errors in the original alignment, but thev avoid the danger 
of incorrect re-setting after the motors have been for anv reason 
subsequently dismantled. Line-shaft motors within the mill 
may be bolted to the ceiling, but a better plan is to stand 
them on wall brackets and at some short distance from the wall, 
so that, to inspect the interior of the motor, it is only necessary 
to withdraw the bolts securing the end shield at the coupling 
end and then to slide the stator back. 


Ес 1.—Ах ЕхамыЕ or Driving LINE-SHAFTS. 


The machines in a cotton mill do not individually require 
mich power, and numerous belts are therefore driven from each 
lineshaft. &These constitute а considerable load at starting. 
It is possible to use induction motors with short-circuited rotors 
for these drives (starting them with an auto-transformer), but 
with these motors the currents when starting against such a 
Joad are so heavy that it is much better to use motors with 
wound rotors, which start more quickly and without so grcat 
d mands on the generators. 

Direct-current. motors would, of course, meet these starting 
conditions admirably. but experience has shown that they are 
quite unsuited to mill work. The speed of а shuni-wound 
motor depends on the temperature of its field winding, which is 
itself saffected Бу the temperature of the room. The tempera- 
ture in a cotton mill, especially in the spinning rooms.varies 
considerably, being lowest in the morning when the mull starts 
and reaching а maximum in the course of the afternoon, This 
daily variation is chiefly due to the mechanical inefficiency of 
the spinning machinery, but the rooms are warmed up by means 
of steam when the natural condition of the cotton is such 
that the spinning can be improved by doing so. In these cir- 
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cumstances the speed of a direct-current motor can only be 
kept steady by constant attention and adjustment of the 
rheostat, and as the speeds of alternating-current motors are 
quite unaffected by the changing temperature, the latter are 
now being used almost exclusively for mill driving. 

Line-shaft motors have to be started by one of the over- 
lookers (foremen) in the room, so the control must be as simple 
as possible. The several arrangements are best met. by build- 
ing on to the motor a starter containing the rheostat and stator 
switch, both operated by one hand-whecl so linked with the 
short-circuiting and brush lifting device that a single movement 
of it performs the whole operation of starting up. Where the 
motors are directly coupled to the line-shafts this hand-wheel 
can be controlled from the floor level by two cords. The 
switch should be provided with automatic and no-voltage 
release, and the handle so arranged that when it trips it brings 
both the rheostat and the brush-lifting device to the “ой” 
positions. 

Fig. 1 shows a drive of this description. It will be noticed 
that the motor is placed in the centre of theline-shaft. Such 
an arrangement reduces the power the shaft has to transmit 
and allows a smaller diameter to be used, but as it has the dis- 
advantage of bringing the motor into the centre of the room it 
should only be adopted on exceptionally long shafts, such as 
that shown. 

Although group driving from line-shafts is the best all-round 
method of dealing with some classes of the machines, in other 
'ases individual driving such as can only be obtained by motors 
presents special advantages. The drives most suitable for the 
various machines are best discussed by considering each in the 
order in which the cotton reaches it on its way through the mill. 


BLowixc Room. 


The cotton has been baled under considerable pressure, so the 
first machine to deal with it is the bale breaker, the function of 
which is to loosen it out. This machine is fed by hand. It 
consists of a large hopper with an internal travelling lattice 
armed with strong steel teeth which engage with the cotton, 
and carry it past revolving spiked rollers, the latter being so 
arranged that after it has been subjected to the opening process 
it is ejected at a continuous and approximately uniform rate 
from the other side of the machine. If the cotton being dealt 
with has to be mixed with other varieties, a moving lattice 13 
provided to receive it as 1t comes from the breaker and convey 
it to the mixing bins. The arrangement of these lattices 13 Just 
similar to that of a conveyer for handling coal. From these 
bins the cotton is then fed by other lattices to the hopper 
feeder, a machine very similar to the bale breaker, but tlie chief 
purpose of which 1s to feed the cotton uniformly to the next 
machine, the opener, either by a lattice or through a sheet-iron 
pipe or trunk. As its name implies, the duty of the opener is to 
loosen out the cotton thoroughly. The opener consists of a 
heater, with either vertical or horizontal shaft, which tears the 
matted cotton apart and delivers it in a divided state through 
rollers. These press it lightly together into the form of a con- 
tinuous strip, which is rolled up round a rod, thus forming a 
"lap." At this stage, the “lap” is simply a roll of dirty 
"cotton. wool" "These laps are carried to the scutchers, 
Which are the last and principal machines in the blowing room. 
Three or four of these dirty laps are unrolled together by a 
travelling lattice and fed simultaneously through an ingenious 
device which varies the rate of feed inversely with theirt hick- 
ness, toward a revolving beater running at a highspeed. The 
beater has two or three blades which strike right across the 
entering laps. The rapid blows of the beater thoroughly dis- 
integrates the lap. and the loosely divided cotton is carried 
forward, partly by the fanning action of the blades and partly 
Бу suction from a fan in the base of the machine. The action 
of a scutcher is in fact very similar to that of a lawn-mower. The 
cotton leaving the beater passes over а grid through which the 
heavy dirt falls into a dust chamber, whilejthe light, cotton 15 
carried forward on to the surface of slowly revolving perforated 
rollers or cages, from within which the exhausting fan sucks. 
On these cages the cotton is once more felted and formed into a 
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lap, which on emerging from the machine is passed through a 
series of pressing rollers to press it together sufficiently to ensure 
its unrolling easily after it has again been rolled up. The laps 
from the first scutcher are usually put through a second or 
“finisher”? scutcher, which repeats the process. Double 
scutchers comprise two beaters working in series, The laps 
from the last scutcher consist of practically clean cotton ready 
for the card room. 

The blowing room is necessarily one of the dirtiest in the mill, 
and for this reason motors in it should preferably be totally 
enclosed or arranged for self-ventilation through air-ducts 
communicating with the outside air. This necessity, or at 
least advisability, may be cited as a reason for driving the 
machines collectively from а lineshatt which can be driven by 
a motor placed outside or in another room, but there are other 
reasons at least equally as strong in favour of an individual 
drive. The blowing room mac hines, compared with those in 
the other sections, are large and few in number—one scutcher 
will, for mstance, clean all the cotton which will afterwards be 
required for 20 to 25 ring frames of 500 spindles each spinning 
JU's counts or considerably more than that number of mule 
spindles—and ample space must be allowed between them for 
the handhng of the laps. This means that the shafting to 
drive them is relatively more expensive than that for closely 
packed machines, such as looms or those in the card room. On 
the other hand, the larger the units, the lower is the cost per 
horse-power of separate motors. 

Another important consideration is that, as a rule, the whole 
of the blowing room machinery is not in continual use. In 
most nulls the blowing room can prepare more cotton than the 
card room can consume, and where thus 15 the case some, or the 
wliole, of the blowing room machinery 13 periodically stopped 
for a time. In such circumstances as these the individual 
drive is certainly the more economical. For the power con- 
sumption of a motor-driven machine is exactly proportional 
to its output, and when it stops it ceases absolutely to consume 
power, whereas the power required to turn shafting is quite as 
great when it is running idle and doing no useful work as when 
it is fully loaded. 

Bale breakers and hopper feeders only require from 1 В.Н.Р. 
to 2 B.H.P. each; so for these short-circuited rotor motors are 
the most suitable and possess the merit of needing no starting- 
gear bevond the three-pole stator switch. Аз, however, the 
motors on these machines have to start against full-load 
torque. the switch should. preferably be arranged to short- 
cireut the fuses temporarily while the motor is starting. Ít is 
also advisable that the switch should be mounted on either the 
motor or the machine, and for this purpose it and the fuses 
must for safetv’s sake be enclosed in а substantial cast-iron 
case. The driving pulley is at the side of these machines, and 
runs at about 450 revs. per min. "This is too slow for a motor of 
less than 2 в.Н.Р.. so gearing must be emploved. А belt, being 
the simplest. is in this case the best, and а motor running at 
9230 revs, per min. can be used. The motor can be placed on 
the floor beside the machine, or if the latter is not on the ground 
floor it can be more conveniently fixed to the ceiling of the 
room beneath, driving upwards through the foor. This allows 
a greater distance between pulleys and leaves more room around 
the machine. 

The bale breakers are usually placed in the room above the 
blowing room proper, so that they can deliver the cotton down- 
wards to the mixing bins or to the hopper feeders as the case 
mav be. Where this is so the use of these little motors will 
entirely clear the room of shafting and provide instead a handier 
and more etlicient drive. 

The lattices which convey the cotton from the bale breakers 
to the mixing bins or hopper feeders are, as stated above, quite 
similar to coal convevers, and from the electrical engincer’s 
point of view must be treated in the same way. They require 
anyhow but very little power, and the arrangement of the drive 
must be determined in each case by the particular require- 
menta, 

Especially for low-grade cottons the vertical (or Crighton) 
opener 15 certainly the most generally used. Аз its name im- 
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plies, the main shaft of this machine is vertical. The driving 
pulley is at the top, and when the drive is from overhead shaft- 
ing a pair of guide pulleys has to be used. This clumsy 
arrangement can be entirely displaced by a vertical shaft motor 
erected on top of the machine and coupled directly to the 
driving shaft. The opening effect depends on the speed, and 
it is, therefore, desirable that means should be provided for 
varying it as needed. Since induction motors are efficient 
only at certain fixed speeds they are not really suitable for this 
duty, and a motor of the single-phase commutator type answers 
the purpose best. The control of the latter motor, which is 
described in detail below in connection with ring frame drives, 
is effected solely by a movement of the brush-rocker, to which 
the controlling handle is attached. The normal speed of the 
driving shaft is about 1,000 revs. per min., and as a six-pole 
commutator motor on a 50-cycle supply is good for any speed 
between about 600 and 1,200 revs. per min. it provides an 
ample range to meet all possible requirements. 

Double Crighton openers are those with two vertical beaters. 
To avoid the expense of a motor for each, they may be belted 
together, and only one provided with a motor. A single 
Crighton opener requires from 3 B.H.P. to 4 B.H.P., and a double 
one twice as much. 

On a single scutcher there are really three drives—the beater, 
the fan and the lap-forming mechanism. The main driving 
pulley 1з on the beater shaft. Most beaters nowadays have two 
blades, and with that number their normal speed is from 
1,200 to 1,500 revs. per min. This is fortunate for electrical 
driving, for it allows a four-pole motor running on either a 40 
or 50-cycle supply to be directly coupled to it. The beater 
shafts are some 3 ft. to 4 ft. above the floor, so the motors must 
either be mounted on high base plates standing on the floor or 
on special brackets attached to the machine. The former is the 
better alternative, as 1t necessitates no interference with the 
standard frame of the scutcher. А single scutcher requires 
about З в.Н.Р., and а double scutcher about 6 B.H.P. 

Motors for driving these machines should be totally enclosed. 
As a considerable starting torque is required they should be of 
the wound rotor type. The starters should also be totally 
enclosed, the resistances being preferably immersed in oil. 

For a double scutcher a single large motor coupled to one 
beater and belted to the other is not only a cheaper arrange- 
ment than a separate motor on each beater, but ensures the 


whole machine being started at once. 


Carb Боом. 


The card room receives the cotton from the blowing room 
in a clean but still matted state, and in it the fibres are all 
straightened out and arranged parallel to each other in a form 
suitable for the final operation of spinning. 

The first machines are the cards themselves. A card or 
carding engine, as 16 is more usually called, consists essentially 
of a large revolving drum covered on the whole of its face with 
wired cloth such as is used for cleaning files. On to this cylinder 
or drum the cotton from the scutcher laps is fed, and is carried 
round by the wire clothing under a number of * flats,” or strips 
of this same wired cloth, the teeth of which are inclined in the 
opposite direction to those on the revolving drum, and set so as 
just to clear them. The cotton held by the wires on the revolv- 
ing drum are subjected to а combing action by the stationary 
wires, which lav all the fibres exactly parallel and remove from 
them bits of leaf and other foreign matter which has passed 
through the scutchers. After having passed the “ flats,” the 
cotton on the evlinder is taken from it bv another smaller one, 
from which it is freed by а rapidly vibrating comb, and taken 
off in the form of a filmy. transparent fleece, which is passed 
through a funnel-shaped orifice to make it into a round 

sliver? or untwisted горе. The latter is then coiled auto- 
matically into a long cylindrical can for transference to the next 
machine. 

The slivers from which fine yarns are to be spun are now 
usually “combed ” after being “carded.” For this process 
the slivers from the cards are treated in a sliver lap machine, 
Which transforms them back into laps similar to those leaving 
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the scutchers, but with the fibres now all very nearly parallel. 
"These laps are then passed through a ribbon lap machine, 
which by doubling and drawing them produces better and still 
-more uniform laps for feeding into the combers. These latter 
are complieated machines, which pick the laps to pieces and 
.comb out? every fibre of it, removing all those of less than a 
predetermined minimum length, and makmg the remainder 
-up into a sliver in which all the fibres are absolutely parallel, 
and which is perfectly free from short pieces. 

These slivers are then taken in cans to the draw frame, to 
which the cans from the carding engines come directly if the 
-cotton has not to be combed. This frame simply takes a 
number of these slivers, unites them together and draws them 
.out into another single sliver equal in weight to any one of these 
entering it. The object of the process is simply to make the 
slivers more uniform by “ averaging " them. 

The further attenuation of these slivers, which are about as 
thick as one's thumb, can only be accomplished by giving them 
simultaneously sufficient twist to hold the fibres together. This 
process of drawing the sliver down to the thickness required by 
the spinning machines is accomplished on a series of machines 
known generally as flyer or speed-frames. The action of each 
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3s the same; it takes the sliver from the previous machines, 
" doubles” two ends together, draws them down to а ое 
sliver of still less diameter, gives it just sufficient twist to hold 
At together, and winds it on to a bobbin (or reel) ready to go to 
the next frame. These flyer frames from the draw frame on- 
wards are termed respectively the stubbing frame, intermediate. 
frame and roving frame. The cotton leaving the latter is 
termed *‘ roving,” and if required for the spinning of very fine 
yarns it has to be put through yet another flyer-frame— 
‘namely, the fine roving frame— before it is sufficiently thin for 
use in the spinning room. 

There is, as a rule, little if anything to be gained by driving 
any of the card room machines by individual motors. Although 
they are apparently cumbersome they really require but little 
power to drive them, and so can best be dealt with by means of 
short lineshafts. This is particularly the case with carding 
engines. These only require about $ в.н.р. to drive them after 
reaching full speed, but the revolving cylinders weigh about 
4 ton each, and take a lot of starting. Their normal speed is 
about 140 revs. рег min. There is at least one mill in which 
every card is driven by a separate motor, which proves that the 
arrangement is feasible, but it can hardly be recommended either 

‘on the score of cost or efficiency. The motors in that case are 
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of the squirrel-cage tvpe, running at 950 revs. per min., and 
driving the cards through toothed gearing. They are nominally 
of 1 B.H.P. each, but their rating is very liberal to enable them 
to give the comparatively large starting torque which is neces- 
sary. When full speed is reached they run well below their full 
output, which prevents them being so efficient as they would 
have been had the starting conditions allowed smaller motors 
to be used. On the other hand, when shafting is employed the 
starting of even the last two or three cards cannot seriously 
overload a motor driving a fair number of them. Conse- 
quently cards are most conveniently and economically driven 
in groups of about 30 on each lineshaft. 

There is not this difficulty in the case of draw and flyer- 
frames, for a short-circuited rotor motor which can drive them 
can also start them. There is indeed no technical difficulty in 
driving these frames individually, but their working is not im- 
proved bv so doing. and in the ordinary case the cost of the 
motors cannot be justified. Draw and flyer-frames only re- 
quire from 11 В.Н.Р. to 3 B.H.P. each. They are very compact, 
and are placed close together. so that a minimum of shafting 
is required. The driving shafts run at speeds between about 
200 and 450 revs. per min. These speeds are too low for the 
motors to be directly coupled. As the motors have to stand at 
the end of the frames tliere is not room for а belt drive, 50 
chains or toothed-gearing has to be used between the motors 

gand the driving shafts. Such a speed reduction, of course, 


** reduces the efficiency of the drive. The motors have to be 


totally enclosed, or being on the floor they would soon be 
choked with the loose cotton which is always floating about in 
the air"of card rooms. АП these conditions are against the 
individual drive and in favour of the grouping of the machines. 

In laying out a card room for group driving it must be borne 
in mind that each transmission reduces the efficiency һу at 
least 5 per cent. Countershafts and drives from lineshaft to 
lineshaft must therefore be entirely avoided. The ideal drive 
for a card room is a number of lineshafts each driven bv a sepa- 
rate motor directly coupled to it. 

Fig. 2 illustrates a card room driven in this way. There is no 
loss of power whatever between the motors and the line-shafts, 
as would be the case if gearing of anv form were used. It will 
also be seen that these motors are not bolted to the ceiling, as 
such motors usually are, but are carried on brackets to facili- 
tate attendance and inspection. 

In steam-driven mills, and particularly in old ones, the speed 
of the card room shafts are generally much too low to admit 
of motors heing directly coupled when electrical power is 
adopted. These shafts carry a large number of pullevs, and to 
increase their speed to any useful extent would necessitate the 
changing not only of these, but in all probability of most, 
if not all, of those on the driven machines. To change 
these pulleys is an expensive matter, and the circumstances 
of the case must decide whether it is preferable to do so 
and emplov direct! v-coupled motors or to leave the shafting as 
it 1ч and drive it Бу ropes or chains from a higher speed motor. 
Where gearing has to be used between motors and shafts, the 
cost of the is equipment much reduced and the efficiency in no 
way Impaired by driving two lineshafts from a single motor 
placed between them. | 

SPINNING Rooms. 


For spinning the card room rove into finished yarn there are 
two alternative types of machine in common use in cotton mills 
—namely. the mule and the ring frame. Both accomplish the 
same purpose, but by totally different methods. They draw 
the rove down to the thickness (or rather weight) of the 
finished yarn, and give it whatever twist it is required to have. 
The number of turns per inch of twist put into the yarn depends 
primarily on its weight, but it is governed also by the purpose 
to which the yarn is to be put and the class of cotton trom 
which it has been spun. These two machines present totally 
different problems to the electrical engineer. 

The action of a mule is intermittent. It is too cuniplicated 
to admit of brief description, but it consists of two parts, one 
stationary and the other borne on wheels, which alternately 
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approach and recede from it. The outward motion is slow 
and the inward movement quick. The cycle is performed 
continuouslv, and repeated from about three to six times a 
minute. The power taken by a mule varies exceedingly, and 
resembles verv closely that taken by a planing machine, but 
the power curve of a mule 1s made still more irregular by its 
carriage making a pause at each end of its travel, while the 
spindles and fallers only are moving. 

The operation of the modern mule is entirely automatic, and 
is performed from the headstock, which is itself driven from a 
countershaft. The belts from the latter to the headstock are 
each provided with fast and loose pullevs, from one to the other 
of which they are moved bv the headstock mechanism at cer- 
tain points in the cycle of operations. The mule as a whole is 
controlled by the starting and stopping of this countershaft, 
Which is thus in effect part of the machine, and so cannot be 
dispensed with. 

The steadier the speed of this countershaft the better is the 
working of the mule. Periodical or occasional speed variation 
is never under any circumstances required. This fact, together 
with the heavy fluctuations of its load makes it very unsuitable 
for individual driving. It is, of course, quite possible to drive a 
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sinele mule from a single motor, for indeed any machine can be 
so driven, but doing so. presents no advantages. Since the 
maximum torque required from the motor is so much in excess 
of the average throughout the cycle of operations, the motor 
for a single mule has to he designed on the basis either of this 
maximum torque or of the average load. И designed for the 
former it will be comparatively large, and most of the time will 
be working far below its rating. If designed for the average 
load. и will be able to carry the peaks as overloads, but no 
Induction motor can carry overloads of the order of 50 per cent. 
or so without dropping in speed. and speed fluctuation, however 
slight. is objectionable. 

Further, it is the invariable custom to instal mules in pairs 
placed parallel to and facing each other. The two forming a 
pair are alwavs so started that they work completely out of 
step. one carriage advancing while the other one runs in. 
Ву this means the operatives have plenty of room to tend the 
machines without апу floor space being wasted between them. 
This being so, it is obvious that the load factor of a pair of 
miles is very much better than that of a single machine. 

In order that the load on the motor should be reasonably 
steady, each group of mules should consist of at least two and 
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preferably more pairs. The driving pulleys of mules run at 
speeds between 600 and 900 revs. per min., so the motors can 
quite well be coupled directly to the lineshafts. Where any 
single pair has for some particular reason, such, for instance, as 
its being in an isolated position, to be driven from a separate 
motor, it is well to protect the latter from shocks by mounting 


“a flywheel on its shaft. Such a flywheel also tends to steady 


the running. Fig. 3 shows a mule driven in this way from a 
separate motor. 

While the mule still holds its own for the spinning of the finer 
yarns, the ring frame is becoming increasingly popular for pre- 
ducing those up to about 60’s or 70’s counts. The output of a 
ring frame is from 25 per cent. to 50 per cent. more than that 
of a mule spinning the same counts, while it occupies less than 
one-half the space per spindle. That is to say, into any given 
room more than twice as many ring spindles as mule spindles 
can be put, so that, taking production and space into considera- 
tion, the output of a ring room is 2 to 3 times that of a 
mule room of equal size ; the lower the counts the more favour- 
able is the comparison to the ring frame. Add to this that the 
ring frame is one of the simplest machines in the mill while the 
mule is quite the most complicated and that the former makes 
far less demands on the operative, and it is easy to understand 
that the preference is, wherever possible, given to the ring 
frame. "That it will in its present state ever entirely supersede 
the mule is not at all likely, for it lacks the latter's evenising 
“гам,” which is so necessary for the production of the very 
fine counts. Ring yarns of low counts are every bit a3 good as 
mule yarna, but as they become finer or softer the effect of their 
rougher treatment on the ring frame becomes increasingly 
manifest, until finally a limit is reached beyond which it pays 
better to use the more expensive mule. Аз ring spinning is 80 
much the cheaper process, any improvement which can extend 
the range of its utility must be of particular value, and in this 
direction the use of electricity can be of assistance to the spinner. 

The action of the,ring frame is really very simple, but it is 
rather difficult'to appreciate if from a written description. The 
process is a perfectly continuous one. The roving from the 
card room passes through three pairs of * Arkwright ” draft 
rollers. Each pair runs faster than the preceding pair, so that 
the roving is drawn out between them. The ratio of speed of 
the “front” rollers (the third pair) to that of the " back” 
rollers (the first pair) gives the " draft " on the roving. and is 
usually 6 or 8: 1. That is to say. the roving is drawn down to 
one-sixth or even one-eighth or less of its section or weight. 
The weight of the roving leaving the front rollers is that of the 

counts being spun, 

Fig. 4 shows the general arrangement of the spindle, ring and 
traveller, in, relation to one another, and these rollers. For 
clearness of illustration the ring is shown in section. The 
traveller is a tiny piece of steel wire bent т the shape of a bow, 
and is sprung over the upper flange of the ring. The tra- 
veller is made to travel round the ring by the pull of the yarn 
which passes through it on its way from the rollers to the cop. 
While in motion the two ends of the traveller bear only on the 
underside of the top flange of the ring" . 2. 

Actually, the processes of spinning апа winding are effected 
simultaneously and continuously ; in order to understand them, 
however, it is best to assume first that the spindle is running 
but the rollers stationary. The yarn passing through the 
traveller being thus fixed at one end to the bobbin on the 
spindle and at the other in the nip of the front rollers, it is 
evident that the traveller will be dragged round at the speed 
tlie spindle is running, twist meanwhile being put into(the yarn 
between the traveller and rollers. The whole length of yarn 
between cop and rollers being thus in a state of tensior.. due 
solely to the friction of the traveller on the ring, if it is suddenly 
slackened by the emission of a further length from the rollers 
it 1s obvious that the traveller will slow up and fall behind the 
point on the bobbin opposite which it has been running until the 
former tension has been restored, when it will again be dragged 
round at the spindle speed. This loss of ground. or “ slip,” of 
the traveller winds onto the bobbin the exact length of yarn 
emitted by the rollers. ` 
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From this it follows that if the rollers ran continuously, the 
traveller must always be “ slipping ” sufficiently to wind on to 
the bobbin as much as they deliver. This is what actually 
occurs, and constitutes the whole system of ring spinning. The 
amount of the traveller's slip depends on the speed of the 
rollers and the diameter of the cop. The amount of twist put 
into the yarn per inch is determined by the relative speeds of 
the front rollers and the traveller, the ratio of which can be 
adjusted by altering à changer-wheel in the train of gears 
between the tin-roller shaft and the rollers. 

If the ring were kept stationary all the yarn would be wound 
on to one’ part of the bobbin, forming а mere lump. То give 
the cop the correct shape, the rings are mounted on a long plate 
— termed the ring-rail—which by the mechanism of the frame 1s 
moved 'up and down so as to distribute the cotton evenly over 
the bobbin. On ring-doubling frames this movement of the 
ring-rail generally extends the whole length of the bobbin, 
which for the purpose has ends, so the cop is built up to all in- 
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tents and purposes a: a reel of domestic sewing cotton is filled : 


this is known as a parallel build. On ring-spinning frames the 
“cop "-build is almost exclusively employed, for it allows the 
yarn to be drawn off from the top end without the bobbin being 
rotated. This latter build is effected by giving the ring-rail a 
combined reciprocating and progressive movement. Com- 
mencing the new cop at the lower end of the bobbin it moves 
пра short way—anything up to 1 in.—and then descends to 
the bottom and then rises again. This up and down motion is 
maintained throughout the building of the cop, but there is a 
take-up motion in the mechanism which causes the ring-rails 
to rise slightly higher on each successive ascent and on descend- 
ing to stop short of the previous lowest limit. This motion 


winds the cotton on to the bobbin in a series of conical layers— 
resembling a pile of clowns’ hats—and since the movement is 
perfectly regular the resulting cops have a uniform diameter 
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throughout their length. In Fig. 4 the cop is shown as раг- 
tially formed. 

Since the traveller is driven entirely by the pull of the yarn 
between it and the bobbin, the variation of cop diameter spun 
on to has a great effect on the actual tension. In accordance 
with the laws of mechanics the yarn from traveller to cop must 
form a tangent to the latter, and the force driving the former 
must act tangentially to the ring. The traveller runs at prac- 
tically constant speed, so its motion requires a steady driving 
force. The effect of this on the tension in the yarn is shown 
in Fig. 5, which shows a bobbin, cop, ring and traveller as seen 
from above with the operating forces indicated in chain dotted 


The effect of friction between traveller and ring is the 


Jines. 
While the 


backward drag, R,, which is aided by windage Q,. 


Fic. 5.—ILLusrRATING Forces ACTING ON THE YARN. 


traveller is moving these have to be balanced by the pull P,, 
to produce which the tension in the yarn must be P, and P, 
when winding is taking place on to the full diameter of the cop 
and the bare bobbin respectively. 

The variation in this tension Р between cop and traveller 
may vary to the extent of 100 per cent., but its effect .is 
lessened by the yarn at that point being fully twisted and’of its. 
full strength, but it makes itself felt in the tension Q on the 
other side of the traveller and in tensions U at the thread-guide 
and X at the rollers. This last is the important tension, for it 
is applied to the cotton as it leaves the front rollers and before 
it has received any twist. 

Not only does this variation in the tension affect in this way 
the quality of the spinning but to a much more obvious extent 
the quantity. For the maximum speed at which the spindle can 
run when the tensions are greatest is the highest permissible 
speed when the drive is from a lineshaft or a single-speed motor. 
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This restriction is avoided by the use of a variable speed 
motor which can speed up the whole frame periodically (when- 
ever winding is taking place on tothe larger diameters of the 
cop). so that the tension on the yarn as it leaves the rollers 1s 
never allowed to fall below the highest value consistent with 
good spinning. 

For this purpose a single-phase commutator motor is used. 
The stator carries а simple single-phase winding, which at 
starting is switched straight on to the supply. The rotor is 
wound similarly to the armature of a direct-current motor. 
No compensating windings are used on either stator or rotor. 
There are two sets of brushes on the commutator, each brush 
being about the width of а segment. Опе set of brushes is 
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fixed and the other mounted on a movable brush-rocker. In 
each set there is one brush per pole. The fixed brushes are set 
in the exact interpole position, the movable ones are placed 
between them, and can be moved through the whole pole- 
pitch—from one fixed brush to the next. The brushes are 
only inter-connected among themselves, they are not in any 
way connected to the supply, for the rotor currents are due 
solely to induction. Each movable brush is, in effect, con- 
nected only to one of the adjacent fixed ones, but actually 
brush-rings are used, so that only two flexible connections need 
be used between the two sets. 

The stator switch 1s linked to the handle of the brush-rocker, 
so that the whole control of the motor is effected bv the single 
lever. If the stator switch were closed while each movable 
brush was hard up against the fixed one connected to it, the 
stator would take only the magnetising current from the line 
and would exert no torque at all on the armature. Owing to 
the slight movement of the brush-rocker required to close the 
stator switch, the motor actually exerts a small torque directly 
it is switched on. This torque is never sufficient to start the 
frame, so the brushes have to be moved further to increase it. 
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Since the speed variations have to occur synchronously with 
the movement of the frame, the motor has to be controlled by 
mechanism driven by the headstock. It is not sufficient to 
vary the speed merely with the periodic rise and fall of the ring- 
rail, for the limits between which it should vary are dependent 
on the part of the cop being spun. Indeed, at the very com- 
mencement of the cop no variation of speed is required, for 
the bobbin being itself nearly parallel there is no appreciable 
variation in the diameter until the cop commences to form. 
As the base of the cop forms so the periodic speed variation 
must be gradually introduced. Towards the end of the cop 
the speeds must again be reduced, for the decreasing of the dis- 
tance between the thread guide and the ring-rail tends to add 
to the tensions on the yarn. 

Fig. 6 shows diagrammatically the mechanism of the special 
controller for these ring-frame motors. The cam A is driven 
by a chain from the shaft of the frame cam which produces the 
reciprocating movement of the ring-rails. The sprockets 
have the same number of teeth, so this cam A makes just one 
revolution for each rise and fall of the ring-rails. It operates 
the bell-crank lever B, which is held in contact with"it by the 


Fig. 7.— VARIABLE SPEED MOTOR COUPLED TO THE HEADSTOCK OF A RING FRAME. 


The further they are moved the greater is the torque exerted 
owing to the increase in the rotor currents due to the bridg- 
ing-across of more commutator bars. 

‘With these motors the torque, both at starting and in running, 
can always be accurately adjusted by movement of the 
brushes, They have exceptionally good starting and overload 
capacities, both qualities very necessary for ring frame driving. 
At starting they can exert a torque equal to 21 times the normal 
full-load torque, with a current consumption of scarcely more 
than 13 times the full-load current. The driving pulley of a 
ring frame is on the shaft of the tinroller, from which the 
spindles are driven by bands. The usual speed when belt- 
driven is from 700 to 800 revs. рег min. When the supply 
frequency is 50 cycles, a six-pole motor can be used. These 
motors can run at any speed from standing to about 20 per 
cent. above synchronism. The most usual range required by 
the ring frame is from 700 to 1,100 revs. per min. "The effi- 
ciency of these motors remains good down to about 600 revs. 
per min. It is, however, seldom that such slow speeds are 
required, and when they are eight-pole motors should be 
used, 


spring C. The second cam D is driven through gearing from 
the take-up motion which produces the progressive movement 
of the ring-rails. It makes rather less than one revolution 
during the formation of the complete cop. On this cam D a 
bell-crank lever, E, is held by the spring Е. А steel tape G 
is attached to the other end of the lever E, passed round a 
pulley on the fulcrum of the lever B, then round another at the 
end of it, and thence round a guide pulley, H to the end of a 
lever, J, pivoted on the stud of the motor handle, and carrying 
а catch which engages with the latter. 

At the commencement of the cop the bowl оп the lever E 13 
in the hollow of the cam D, and so slacks the cord out that the 
movement of the lever B on the cam A is insufficient to tighten 
it and pull the lever J away from the stud against which the 
spring holds it. The motor then runs at constant speed. 
Asthe cop forms, the lever E is moved by the slope of the cam D, 
and so gradually takes up the slack of the cord, and allows the 
movement of the lever B to affect the brushes. While spinning 
the middle portion of the cop the lever E is unmoved by the 
cam D, but towards the end it gradually slackens out the cord 
again and so reduces the speed. 
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L The shape of the cam A determines the amount of speed 
variation during each rise and fall of the ring-rails ; the shape 
of the cam D determines the alteration in the limits of that 
variation. Any desired speed curve can thus be obtained. 

A ring frame driven in this way is worked right up to the 
fullest possible extent. This usually means an increase of 
from 10 to 15 per cent. of the output at constant speed. The 
number of breakages are not unduly increased by this greater 
average speed, for the speeds and travellers can be so chosen 
(the latter vary in weight) that the tension on the yarn is kept 
constant at а value below the maximum which would be 
attained while the frame was giving a reasonable output at 
constant speed. Breakages which occur at a ring frame driven 
at varying speed are, unless the adjustments are faulty, not due 
to excessive tension, but to faults in the yarn, and it is better 
that these weak places should be broken than passed through 
on to the cop, as they might be on a constant speed frame 
while the tension was too light. | 

Fig. 7 shows a variable speed motor coupled to the head- 
stock of a ring frame. The automatic controller can be seen 
on the floor behind the headstock. Тре motor 13 rated at 
74 в.н.р., the frame has 412 spindles. 206 on each side. and the 
tinroller speeds range from about 750 to 1,000 revs. per min. 

А motor controlled in this way does not affect the handling 
of the frame. When the handle of the motor is moved from 
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Fig. 8.—NoRTHROP AUTOMaTIC LOOMS ELECTRICALLY DRIVEN. 


the “ой?” position to the catch in the lever J, the frame is 
started ; when it is moved back the frame stops. The lever J, 
being solely under the control of the speed-varying mechanism, 
is always in position for the correct speed at which the motor 
should run. At the completion of the set of cops the ring-rail 
has to be lowered by the turning back of the ratchet-wheel 
building motion. This motion also drives the cam D, so the 
latter is automatically reset with it without requiring any 
special attention. 

Beyond this improvement in the spinning and the increased 
output, a further advantage with this drive is the ability to 
vary the whole range of speeds as occasion may require. This 
change of speeds is not only required when the counts and, to а 
less extent, the twist are changed, but 1s useful to counteract 
or take advantage of changes in the atmosphere and the condi- 
tion of the cotton. Slight changes in the condition of the rove 
often produce a very appreciable effect on the spinning, which 
із, besides, very susceptible to changes in humidity. By 
reducing the speeds on “ bad ” days waste is avoided, and by 
increasing it on “ good " days a further output is obtained. 

Although ring frames lend themselves so well to individual 
driving and much power can be saved by avoiding belts, 
especially when, as is often the case, gallows pulleys would have 
to be used, single-speed motors are not suitable for the purpose. 
The speed of a belt-driven ring frame can always be altered 
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when necessary by changing the pulleys on the driving shaft, 
and where gallows pulleys are used they can bc arranged for 
vertical adjustment to allow the alteration to be made without 
re-lacing the belt. It is not often, of course, that a change of 
speed is absolutely necessary, especially in the large English 
mills where a frame is seldom required to spin widely varying 
counts, but such a requirement is always a possibility. 

If a single-speed motor is directly coupled to the frame the 
spinner is tied absolutely to that one speed. If a single-speed 
motor is geared to the frame shaft a change of speed can cer- 
tainly be obtained, but the efficiency of the drive is reduced by 
the losses in the gearing. И wound rotor induction motors are 


eniployed the speed can be reduced by means of rheostats, but 


not only is this method of speed reduction quite the most un- 
economical, but the heating of the resistances raises the tem- 
perature of the room, and as a consequence has a bad effect on 
the spinning. The only really suitable motors are, therefore, 
those of the commutator type, of which the speed is varied by 
movement of the brushes. These can be adjusted to run at 
any speed, and no rheostats being used the efficiency alters but 
shghtly with the speed. 

The temperature in the spinning rooms is a very important 
matter. The only means of preventing the motors from over- 
heating the room is to ventilate them through air-ducts. 
Totally enclosed motors have exactly the same heating effect 
on the air around them as semi-enclosed ones; 
the former dissipate their heat by radiation, 
the latter by convection. It is, moreover, 
quite as important that clean air should be 
used for cooling the motors as that the hot air 
should be conveyed out of the room. Two 
air-ducts should, therefore, be provided, one 
to bring clean air in and the other to take 
the hot air out. The motors should be 
arranged with internal fans to draw air from 
one duct and deliver it under slight pressure 
to the other. Except for the openings to 
these ducts they should be totally enclosed. 

Nince the variable-speed motor affords not 
only an occasional change of speed but enables 
the frame to be driven at continuously vary- 
ing speed with resulting advantages which 
cannot be obtained from any other form of 
drive, it is unquestionably the type of motor 
to be used. Flexible couplings should 
always be provided between motor and frame 
shaft to avoid excessive wear on the bearings 
should the alignment be, or become, in- 
accurate. Ring frames usually have from 250 
to 500 spindles each, and the power required varies from about 
60 to 100 spindles per brake horse-power, dependent on the 
weight of the spindles and the counts being spun. 

Ring-doubling frames are constructed on the same lines as 
ring-spinning frames, and are used for “ doubling "—that is, 
twisting a number of fully spun yarns together. All sewing 
cottons are built up this way. These frames build * parallel "- 
wound cops, so a varying speed drive is not applicable to them, 
but a variable speed is an absolute necessity if they are always 
to Бе worked to their full capacity, for the speed of a doubling- 
frame is determined by the work in hand and sometimes воп- 
siderably higher speeds are possible than at others. These 
doublers should therefore be driven by motors of the variable 
speed type described above for ring frames. The ventilating 
air-ducts are not a necessity in a doubling room, but as they 
help to keep it cool they are a benefit to the operatives. 
Doublers working in the spinning room should, on account of 
the spinning, have motors ventilated like those on the ring 
frames. 

WINDERS, &c. 

The machines, such as reels, winders, beam warpers. &c., that 
handle the yarn after spinning require but very little power 
each, and as no special advantages are gained by driving them 
separately they can in most cases be driven best from a line- 
shaft. As these processes are quite clean ones, the motors for 
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driving the line-shafts may quite well be of the semi-enclosed 


tvpe. 
а WEAVING SHEDS. 

Looms may be driven either in groups or individually. In the 
latter case, since they run at less than 250 revs. per min., the 
motors must be geared down. Toothed gearing has been em- 
ployed for the purpose, but the best results are obtained by 
pivoting the motor on a special base-plate directly under the 
driving shaft, and allowing the weight of the motor, relieved 
by aspring, to keep a belt between the pulleys tight. This 
drive ensures the belt tension remaining always constant, and 
the tension can be adjusted so that the belt slips shghtly at 
moments of maximum, torque. and so protects the loom and 
motor from jars and overloads respectively. 


in this way. 
and the stator switches are linked to the ordinary stop-rod of 


the loom, so that neither the operative not the automatic stop 
motions are affected by the substitution of motors for pulleys. 


15 
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Fig. 8 shows a number of Northrop automatic looms-driven 
The motors have, of course, short-circuited rotors, 


The average calico loom requires only about $ B.H.P., 80 


in ordinary circumstances the additional cost of separate 


motors for them can scarcely be justified. A useful saving 
of power, can, however, always be gained by driving each line- 
shaft by a separate motor, as in the card room illustrated in 
Fig. 2, for such an arrangement avoids the losses due to the 
ropes which would otherwise have to be used to distribute 
the power between the several lineshafts which extend the 
whole length of the shed and are usually some 12 ft. apart. 


Individual Drive for Lootns. 


THE ELECTRICAL EQUIPMENT АТ WELLEIELD, NEAR BOLTON. 
Bv C. О. TAITE, М.І.Е.Е. 


(Chief Engineer of the Lancashire Electric Power Co.) 


Summary.—The equipment here described is of more than usual int:rist, as it represents the adoption on a large scale of the individual drive 
in a weaving shed, the owners of which in their old premises were able to make a serics of experiments to determine the relative advantages of 
group and individual driving. before deciding which system to adopt in their new mill. Their decision was in favour of the individual drive, the 


advantages of which are briefly discussed. 

Wellfield Mill is a new weaving shed, the property of Messrs. 
Frears Lord & Brother. This firm were until recently the 
tenants of the Breightmet Mill, Bolton, where their looms were 
operated from line shafts driven Бу motors supplied. with 
electrical energy from the mains of the Lancashire Electric 
Power Co. 

In the autumn of 1910 the firm made some experiments in 
the direction of driving some of their looms by individual 
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cable work, and eventually sublet the whole contract, including 
the electric lighting, to Messrs. Siemens Dynamo Works (Ltd.), 
on the understanding that the bulk of the motors should be 
built at their Stafford works. Messrs. Frears Lord started 
building operations in January, 1911, and the order for the 
electrical equipment was placed on January 20th. The greater 
portion of the wiring was completed before the end of April, 
and the first lot of lcoms and motors was set to work early in 
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Fic. 2.—GENERAL VIEW OF SHED, TAKEN FROM A POINT NEAR THE ENTRANCE 


motors, and these experiments were so successful, and demon- 
m во clearly the advantages of this system of driving, 
hat it was decided by the firm to drive all their looms, 700 in 
ишег, m their new shed each with a separate motor. The 
cn for the whole equipment was placed in the hands of 
ВА тоо Electric Power Co., who have also entered into 
Agreement to supply the necessary electrical | 

period io see рр! sat) rical energy for a 

е Power Company invited tenders for the motors and 


May. As the installation represents the first large one of its 
kind in this country, no apology need be made for giving а 
detailed description of it. 

The building is of the usual one-storey type, and, owing to 
the system of drive adopted, is of a much lighter design than 
it 18 possible to use where provision has to be made for shafting. 
The only obstacles to a clear view over the whole shed, the 
dimensions of which are 295 ft. by 185 ft., are nine circular 
iron pillars 8 in. in diameter. The arrangement of the looms 
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has been carefully thought out, and they face east and west. 
Wide alleyways have been provided dividing the shed into 
blocks of four looms wide, and running the whole width of 
the shed. 

Three-phase electrical energy 1з brought to the mill at a 
pressure of 10,000 volts by means of overhead wires, and is 
there transformed in 
two transformers,each 
of 200 k.v.a. capacity, 
to 200 volts, which is 
the pressure for which 
the motors have been 


wound. From the 
transformer chamber 
current is led by 


copper bars into the 
low-tension chamber, 
where it is controlled 
by two 1,000-ampere 
triple-pole switches. 
These switches feed 
the main distributing 
Виз bars, which are 
in the shed itself, and 
run along its entire 
width. These "bus 
bars have been placed 
In a specially prepared 
trench 
floor of the shed, and 

access to them can be obtained by simply raising the cast- 
iron plates which cover the trench. At right angles to 
the “bus bars, and embedded in the concrete which forms 
the floor of the shed, are 2 in. steel pipes running from one 
side of the shed to the other. and arranged so that there is 
one pipe between every alternate row of looms. Into these 
pipes are drawn the cables for supplying the motors, which 
are totally enclosed. At the end nearest to the "bus bars 


they are protected by 150-ampere fuses of Messrs. Niemens 
“ Zed " type, and at every group of four looms a distributing 
box is provided containing 12 fuses—namely, three for each 
The connections to the main cables 


motor fed from the box. 
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F1a. 3.—PLAN OF WELLFIELD MILL, SHOWING ARRANGEMENT 
OF WIRING AND FvSsE Boxes. 


Main Fuse Boxe: indicated thus О. Loom Distributing Boxes indicated thus О 


are made by means of special castings, and the wiring to the 
switches and motors is taken through steel tubing, the ends 
.of which are carefully bushed. The dimensions of the shed 


beneath the Fic. 2.—View ок Motors AND STARTING GEAR, LOOKING DIRECTLY DOWN AN ALLEY-WAY. 
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and the arrangement of the wiring are clearly shown in 
Fig. 3. 

The preparation machinery, which, however, only requires 
some 15 H.P., is placed in separate rooms, and is fed by a 
separate set of mains connected to the main supplv in the 
sub-station in such a manner thatthe preparation machinery, 
which is operated by 
male labour, can be 
kept running when 
the supplv to the 
looms has been cut 
off; each machine in 
this department also 
has its own motor. 
It will be seen that 
the whole of the 
power wiring is be- 
neath the floor level, 
and that it is amply 
protected by fuses; 
Inasmuch also as all 
the cables have been 
drawn into pipes laid 
when the concrete 
was put dowa, any 
wires ca" easily be 
removed in case of 
necessity. 

It may be stated 
h ere that the owners 
of the shed also own a steam-driven shed, so that prior 
to the adoption of the пем system they had had an 
extended experience with steam driving and electrical 
group driving, and had also carried out experiments with the 


Vig. 4.—VIEW LOOKING DOWN AN ALLEY-WAY, SHOWING Fuse BOXES 
OPEN, AND SPRINGS ON MOTORS FOR KEEPING THE BELTS TAUT. 


individual drive. The fact that a few weeks’ experience 
with a dozen or so motors, each driving their own loom, 
caused a decision to be given in favour of individual driving 
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indicates that the system has many advantages. They may 


be summarised as follows :— 
1. Saving in capital expenditure. 
2. Superior drive at the loom. 
3. Economy in operation. 
4. Improved quality of cloth. 
5. Increased output of cloth. 
6. Greater cleanliness. 
7. Improved lighting. 

Each of these claims may be briefly dealt with. 
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Torju» — Lb.-ft. 
Fig. 5.—ErriciENCY CURVE ОЕ 4 B.H.P. Loom MOTOR. 


1. Saving in Capital Expenditure.—Tluüs saving is brought 
about in several ways. In the first place, where electricity is 
purchased in bulk, great freedom as regards choice of a site 
is secured, and land can be purchased away from a canal or 
river site and irrespective of the water supply, except so far as 
the processes require water. The main saving, however, is in 
the buildings. The 
shed itself can be 
constructed in а 
much lighter manner 
than is possible where 
shafting is going to 
he used, and no en- 
gne room or water 
lodge is required, 
while the chimney 
need be of only suffi- 
cient. dimensions to 
carry off the small 
quantity of pases 
from the boiler used 
for providing steam 
for heating and 
humidifying the 
shed, and. for drying 
Purposes in connec- 
tion with the tapeing 
Pant А common 
ied P o ond ur the cost of a weaving 
and Е ee x А includes main buildings, chimney 
poker ed 2 ivi ү drive ts adopted, and electrical 
Шин halt саза 1e tofa cost of the buildings is little more 

gure, ог, say, #10 рег loom. The electrical 
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Fia. 7.—Sizinc MACHINE, SHOWING 24 H.P. MOTOR IN A Pit BELOW THE FLOOR. 

efficiencies being 
obtained by the use of ball bearings and the careful selection of 
Iron. In an ordinary weaving shed the losses are generally esti- 
mated at about 28 per cent.,so that the consumption of power 


is less with the individual drive than with the drive from one 
prime mover. Other advantages are to be found in the reduced 


equipment figures at about the same cost as would the engine, 
boiler and shafting, so that these two items balance one 
another. The saving, therefore, in capital expenditure may 
be put down at £8 per loom, and in most cases there would be a 
reduction in the ground rent owing to the smaller space 
occupied and the lower value of the site. 

2. Superior Drive at the Loom.—It is a well-known fact that 
if tachograph records be taken of the shafting in a weaving 
shed at a point situated some distance from the main drive, 
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Fia. 6.—EFFICIENCY CURVE OF $ в.н.Р. Loom MOTOR. 


it will be found that there is а considerable amount of torsiona 
stress on the shafting, causing momentary variations in the 
speed of the shafting as much as 2 or 3 per cent. ш either 
direction. Where each loom has its own motor, this irregu- 
larity 1s entirely removed, with the result that the drive is 
smoother, the speed can be kept at a slightly higher average, 
and the cloth pro- 
duced is more even. 
А further appreciable 
gain in production is 
due to {һе more 
rapid starting up of 
the looms and to the 
reduction in the 
number of breakages 
in the varn. 

3. Economy.—The 
total losses with the 
system described 
above | amount to 
about 20 per cent. of 
the power supplied. 
The motors, as will 
be seen from the 
efficiency curves, 
have а remarkably 
high efficiency, these 
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cost of upkeep, elimination of charges for water and engineers’ earnings, is all in favour of this view, as it is universally recog- 
wages, whilst the even driving of the looms themselves produces nised in the weaving industry, as indeed in other trades, that 
economies in the cost of maintaining them. the best workers are invariably found at mills where the con- 


ditions are such as to enable them to earn 
more than an average wage. 

The illustrations show the arrangement of 
the motors and looms in the shed, and also the 
methods adopted for driving the various 
machines required for preparing the yarn and 
plaiting the cloth. 

There still remains to be stated a point of the 
utmost interest to the manufacturers of elec- 
trical machinery and cables—namely, that 
whereas the equipment of а shed with group 
drive costs on an average £1 per loom, where 
individual drive is adopted the cost is from £6 
to £8 per loom, and the system, therefore, pro- 
vides a great increase of business for electrical 
manufacturers. 

This is certainly a matter of the greatest 
importance to the electrical industry, and if the 
principle of individual driving, which is proving 
so successful in the case of looms, can be ex- 
tended to spinning mills, an immense volume 
of work will be the result. The application to 
loom driving is an importation from the Conti- 
nent, where many sheds have been equipped on 
this principle by Messrs. Siemens-Schuckert and 
the Nchorch Electrical Co. Several British 
Fic. 8.—BEAMING MACHINE, SHOWING ARRANGEMENT OF DRIVE FROM A } H.P. MOTOR firms have, however, now made arrangements 

THROUGH REDUCTION GEAR MOUNTED ON THE FRAME OF THE BEAMING MACHINE. to manufacture the necessary high efficiency 
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4. Improved quality of Cloth and 
`5. Increased Output have already been dealt 
with under No. 2. 

6. Greater Cleanliness.—T his needs no demon- 
stration when it is remembered that all over- 
head belts and shafting are abolished ; and it 
тау be mentioned that during the hot summer 
experienced this vear the puritv and compara- 
tive coolness of the air at Wellfield Mill have 
been most noticeable. 

T. Improved — Lighting.—This, again, is a 
matter which needs no demonstration, as there 
is no obstacle whatever in the shape of belts, 
pullevs or shaf ting to cut off the light from the 
Jooms. 

Enough has been said to demonstrate the 
claims that the new system is a great advance 
on the system hitherto in vogue for driving 
weaving sheds, and from the great interest 
with which the working at Wellfield Mill has 
been followed there seems no doubt that Fic. 9.—WINDING FRAME DRIVEN BY 21 H.P. Motor. 
the system will be almost universally adopted 


motors, and, аз stated earlier in this article, by 
far the greater number of the motors used at 
Wellfield Mill were made at Messrs. Siemens’ 
Stafford works. | ; 

Before bringing this article to a close, 1t 
should be mentioned that a commodious mess 
room for the girls has been provided at the mill, 
and that this mess room is equipped with two 
10-gallon electrically-heated boilers for providinz 
hot water for making tea, and with a large 
electric oven capable of heating some 80 to 
100 dinners at one time. The boilers require 
about З kw. each and the oven 5 kw. to bring 
them up to their maximum temperature, and 
the preliminary tests of the apparatus have 
been most satisfactory. The manufacturers 


Fic. 10.—PLAITING MACHINES DRIVEN BY } H.P. AND { H.P. MOTORS RESPECTIVELY. are Messrs. Bertram Thomas. 

м The writer is indebted to the firn of 
for future sheds. The fact that labour conditions are Messrs. Frears Lord & Brother for permession to publish 
greatly improved as compared with the older system, an4, the details containedin this article, and also to Messrs. Newby 
above all, that the operatives are able to make increased & Sons, the architects for the mill, for details of the buildings. 
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THE 


BRITISH THOMSON-HOUSTON 
COMPANY, LIMITED, | 


have designed a motor to meet exactly every condition of mill 
service, a controller. for every motor, with a staff of electrical 


engineers. and textile mill experts to apply them. They 


have installed 


ELECTRICAL EQUIPMENTS 


for the driving of machinery in 


172 TEXTILE MILLS 


in the United Kingdom alone, comprising 934 motors, with 
a total of upwards of 30,000 B.H.P., and are prepared to 
submit attractive proposals free of charge for the electrifi- 
cation of Textile Factories. Everything electrical will be 
made at their Rugby Works (employing 3,000 hands) from 


lamps and motors to turbines and generators of large capacity. 


The broad experience of their specialists, backed by 


a comprehensive organisation, is available at command. 


TEXTILE MILL DRIVING PROBLEMS INVITED. 


Head Office and Works: Manchester Office: 
RUGBY, ENGLAND. National Buildings, St. Mary's Parsonage. 
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Electricity in Textile Factories. 


SOME RECENT DEVELOPMENTS. 
By J. Е. CROWLEY, B.A. 


Summary.—The author discusses generally the advantages of using electric energy in textile mills, referring first to the reduced risks and better 
illumination afforded by electric light as compared with other illuminants. The various advantages of electric driving, whether for an old 
mill or a new one, аге given briefly in detail, the choice of three-phase current being urged. Finally, the author considers the group drive and 
individual systems for mule spinning and ring spinning, and the problems involved in obtaining the necessary speed regulation for the latter. 


The individual drive for looms is also considered and the gear-drive and belt-drive systems contrasted. 


The present year has been remarkable for the extraordinary 
development that has taken place in this country in the 
application of individual electrical motors to the driving of 
textile machinery. Prior to January of this year, it is probable 
that considerably less than 300 motors in all had been supplied 
for the individual driving of looms in the United Kingdom, 
while, since that date, a single firm has received orders for 
about 2,000 motors for this purpose and has in hand inquiries 
comprising a further 5,000. 

The delay in the development of this method of drive in 
England is all the more surprising when one remembers that 
Germany, which has a trade in textiles not to be compared with 


case of oil, while the illumination in both cases left much to be 
desired | 

With an atmosphere laden with inflammable dust and fluff, 
it is not to be wondered at that · ће textile'manufacturer was 
quickly forced to take up the new system, and that as early as 
1880 factories had begun to be illuminated with arc lamps of 
the open type. It was not, however, until the introduction 
of the enclosed arc lamp that much progress was made with 
this method of lighting. 

In certain textile departments close illumination of the 
materials dealt with is necessary, as in the case of many of the 
spinning and weaving operations, and this illumination could 
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Fic. 1.— LIGHTING BY INVERTED ARCS IN A LANCASHIRE SPINNING MILL. 


ours, has over 50,000 individually driven looms, and that this 
system has been a feature of American practice for some 
years, a fact commented on in a Paper read at the recent 
" Textile Congress " in Belfast. 

Some possible explanations of the German advance in this 
matter suggest themselves. Coal is certainly dearer in 
Germany than here, and consequently the question of economy 
in transmission is more vital. The real explanation, however, 
would seem to be less flattering. The electrical industry in 
Germany is more advanced than with us, it is better organised, 
and better financed, and consequently more money Is available 
for experimenting and opening up new fields of electrical 
activity, and the captains of German industry, textile and 
otherwise, are perhaps better trained technically, and there- 
fore more alive to the advantages to be derived from advances 
in the engineering world. 

The progress of electricity in textile factories for purposes of 
lighting and transmission, has been interesting, and may repay 
some investigation. 

| LIGHTING. 

The first advent of electricity in the textile trades was аз an 
illuminant. It was not a difficult matter to convince the most 
conservative manufacturer that considerable risk attended the 
use of gas, and that this risk was, if anything, increased in the 


not, owing to the risk of fire, be obtained with the open arc 
The enclosed type gives the following, among other advantages : 

(а) Reduced risk of fire. 

(b) A light more free from shadows, and more thoroughly 
diffused. 

(c) А less fluctuating light. 

(d) A better light for matching colour work. 

(e) A more economical light. 

With the advent of the incandescent glow lamp, electric 
lighting became almost universal, and had as its only serious 
rival high-pressure gas, a system which has many advocates. 

A fillip was given to incandescent electric lighting when 
the metal filament lamp with its large economy in current 
consumption was placed on the market, and a similar effect 
was produced on arc lighting by the introduction of the flame 
arc. In general it may be stated that arc and incandescent 
electrie lighting have each a special field. | 

For the coarser textile work, arcs, whether of the ordinary 
enclosed type or of the more recent inverted type, have the 
advantage of requiring, as a rule, smaller initial outlay and of 
being more economical to run. | 

For the finer counts in spinning rooms and for the finer 
classes of weaving, and, in fact, wherever light is required in 
close proximity to the work, the incandescent glow-lamp 18 
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unrivalled. Among the advantages of electric lighting over 
gas may be mentioned :— 

(a) Fire risks are lower, especially where the installation is 
carried out on the best modern lines, and with modern ассез- 
sories. In this connection, it may be mentioned that the 
writer tested a number of * Zed " cartridge fuses, by blowing 
them in an explosive atmosphere of coal gas and air, and in no 
case was the mixture ignited. 

(b) Less heat 1s developed and consequently the atmosphere 
is less liable to become dry, and the tendency to develop 
static charges is not so great. 
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(c) Control is simpler, and “ pilot" lights can be simply and 
easily provided. 5 

(d) The system is cleaner and more hygienic. 

(e) The cost of lighting 1s considerably lower. 


TRANSMISSION. 


When we come to consider the question of power transmission 
and driving in textile factories, we find that the early history 
of the subject does not furnish the same ¢ 
triumphs for the electrical engineer as we 
have just noted in the case of lighting, and 
this for several reasons. 

Firstly: Mechanical driving was earlv 
brought to a high pitch of excellence, and 
when the manufacturer faced the probleni 
of driving. he did not find the element of 
danger in existing methods to urge him 
rapidly to the adoption of newer ones, nor 
had he the same feeling of dissatisfaction 
with the older systems themselves. _ 

Secondly: Many years were required for 
the thorough development of electrical 
machinery, and for the demonstration of 1ts 
advantages for power transmission. 

Finally: The electrical engineer knew 
little or nothing of the industries for which | 
he tried to cater. and this perhaps more than anything else 
retarded development. m 

To deal with the problems to b» met with in the equipment of 
textile factories it was essential that the electrical engineer 
should make a close study of the exact conditions prevailing 
in the textile trades, and of the peculiarities of the machinery to 
be operated. Had this been done earlier we should have heard 
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less of failures with electrical driving, of high steam.consump- 
tion, high maintenance and breakdown risks, and the remark- 
able development we have just noticed would have come at 
an earlier stage. 

Among the advantages that may be fairly claimed for 
electrical driving are the following. In the case of existing 
factories :— | 

l. Reduced employment of line shafting, therefore low 
friction losses—always an important consideration, particu- 
larly when, as frequently happens, few machines in a depart- 
ment are required to be run simultaneously. 

2. Avoidance of complicated uneconomical drives, such as 
эхе! gearing, jockey pulleys, belts, &c. Belt losses are three- 
fold: windage loss: friction loss consequent on slippage ; 


friction loss consequent on the continual bending and unhend- 


ing of the belt strap ; and few people seem to realise how heavy 
these losses may be. 

З. Ready readjustment of machinery positions more exactly 
to suit manufacturing processes. 

i. Reduced risk of damage to machinery, since fuses, 
scientifically designed, may be depended upon to cut power off 
at a predetermined suitable overload. 

5. Simplification of machinery supervision. The insertion 
of a wattmeter in a motor circuit is an infallible check 
on the working conditions of а driven machine. In the 
writer's opinion this test will inevitably become common 
practice in modern installations. For small motors suit- 
able plugs to enable portable instruments to be inserted 
without breaking the motor circuit are easily designed. 
For large motors suitable instruments should be permanently 
In circuit. 

6. Fewer serious stoppages, since the drives are split up into 
small independently controlled units. 

T. Easy and independent alteration of speeds of machines 
to suit the class of material dealt with, and the working 
conditions, atmospheric and otherwise. The customary 
poor production after Sünday and holiday rests can thus be 
avoided. 

3. Better illumination, fewer shadows and more thorough 
supervision of operatives owing to the reduction in the amount 
of line shafting and belting. 

9. Less noise, greater cleanliness, and improved health of 
operatives. 

10. Fewer accidents. 

ll. Ease with which extensions and alterations can be 
carried out without interfering with the running of existing 
machinery. 

12. Increased production due to higher average speeds and 
more prompt starting. 
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13. Improved quality of material manufactured, due to the 
more even turning torque. 

In addition to the points ahove dealt with, the tollowing 
advantages are claimed where new buildings are being erected : 

(а) The better utilisation of available building space, 

(б) Lighter and cheaper buildings, considerable saving being 
effected, particularly in the design of the roof and main walls 
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(c) Concentration of prime movers and generating plant in 
one bvilding, and a consequent saving in working costs and 
supervision. 

(d) Lower depreciation and lower maintenance charges. 

To enable the advantages just enumerated to be obtained 
in their entirety, the fullest advantages must be taken of the 
best modern practice in the choice of :— 

(a) The prime mover. 

(b) The details of the transmission scheme. 

(c) The distribution scheme, general lay-out, and design of 
the installation. 

With regard to the choice of the prime mover, this depends 
largelv on particular circumstances such as the capacity of the 
contemplated installation, the cheapness and availability of 
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the particular {уре of fuel. &c. But it may be laid down as a 
general rule that the ideal prime mover for a textile factory 15 
the{steam turhine, since with this method of drive the even 
turning torque obtainable has a distinct effect both on the 
quality and the quantity of the material turned out. 

Many corporations and electrical supply companies have 
di tributing mains in the textile districts, and it 13 advisable to 
obtain prices from such companies for comparison with 
estimated costs of a private supply before ecming to a decision 
to put down a private plant. 

It will; as a rule, be found that these companies have tur- 
bine installations and that the motors driven from their mains 
provide as even a turning torque as may be desired. 

With regard to the choice of current for transmission а 
distinct change has in the last few years taken place in general 
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practice owing to the development of the three-phase motor 
of the squirrel-caye, slip-ring and special variable speed type, 
and also of the single-phase variable-speed commutator motor. 
Three-phase transmission has altogether displaced direct-current 
transmission, except in very special cases, as for instance in the 
case of printing machinery, ќе. In the vast majority ol textile 
factories, however, the machinery to be operated is of a type to 
be satisfactorily driven by three-phase motors, and where an 
occasional machine requires a very large speed variation, 
such as occurs in the case of calico printing. the capacity of the 
direct -current exciter can, in many cases, be increased to deal 
with this. 


NOVEMBER 17, 1911. 


With a direct-current scheme the speed of the motors 13 
dependent on the voltage of the supply, and consequently 
the switching in and switching out of cach individual motor 
affects to a greater or less extent the speed of the other motors 
in the building. while, in addition, the speed of the motor is, 
as a Tule, more sensitive to changes of load and to any tempera- 
ture variations that may occur. 

The use of a commutator and the cost of brush renewals, 
&c., make direct-current motors more expensive to instal, 
maintain and supervise, and put them entirely out of court 
where looms have to be driven. 

These latter considerations should be sufficient to decide the 
ordinary textile manufacturer in favour of a three-phase 
transmission scheme. " 

Other important considerations for the manufacturer con- 
templating a private installation are the questions of voltage 
and frequency. Supply at 500 volts, 50 periods, is now 
becoming standard for textile work, and the manufacturer 
will be very well advised to adhere to these figures. 

It should be pointed out, however, that for the operation 
of a weaving shed when individually driven, transformers 
should be used to transform down to 200 volts, a voltage now 
being used in à number of sheds, since manufacturing con- 
siderations make it undesirable to wind small motors for a 
high voltage. 
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Many advantages follow from adherence as far as possible 
to standard voltage and frequency— work in the electrical 
factory is simplified and the cost of manufacture is con- 
sequently reduced ; manufacturers are enabled economically 
to carry large stocks and can therefore give better deliveries, 
while should an extension be contemplated or auxiliary driv- 
ing be required for any purpose it is often possible to link up 
with public supply mains. 


DISTRIBUTION. 


When we come to consider the question of distribution, we 
find that a gradual change has for some time been taking place 
In general practice. Nome years ago it was usual to find in 
electrically-operated mills what may be termed “ group driving 
in large units." With this method a single large motor was 
connected to a long line shaft, and frequently several other 
shafts were cross connected by belts or ropes. In many of the 
new mills erected in Lancashire during the cotton boom of a 
few vears ago special towers were provided in which the 
motors and starting gear were placed, and into which pro- 
jected the main line shafts to be driven by such motors. 
This was a distinct improvement on the earlier method, in 
whick the drive was frequently omitted from consideration when 
designing the building itself, leaving the motors to be erected 
somehow, on floor, wall or ceiling, a method which had among 
other drawbacks the obvious one either of inaccessibility or ot 
bad economy in space. 
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It was gradually realised, however, that if, when each main 
shaft or even group of shafting was directly driven, many 
advantages could be claimed over the older system of mechanical 
driving from one central source, these advantages were greater 
still when the driven units were smaller, and when still shorter 
lengths of shafting were taken, and this method is being more 
generally adopted. The movement in this direction has been 
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Now, with long line shafts and belt or rope drive, particu- 
larly where looms or other irregularly running machines are 
driven, considerable fluctuations in speed are inevitable, while, 
as every operator in a textile factory knows, with a given 
material under given working conditions, to give satisfactory 
production as regards quality and quantity, a machine must. 
not exceed at any instant a certain limiting speed. 
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aided no doubt by the improvement electrical manufacturers 
have been able to effect in the efficiencies of small machines. 
The most striking development, however, is the one to which 
attention has been drawn at the beginning of this article, viz., 
the wholesale replacement of group driving by the individual 
system. Any advantage claimed for group electrical driving in 


In order, therefore, to realise the manner in which pro- 
duction is effected by mechanical drive and individual drive re- 
spectively, apart from the peculiarities of the driven machines, 
let us assume a maximum permissible speed for a textile machine 
of say 100 revs. per min., and let us take the difference betweem 
its highest and lowest speeds on mechanical drive as 6 percent. 
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large units Over mechanical drive, and for group driving in 
small units over group drive in large, can be claimed for 
individual driving over both systems, while, in addition, 
special points can be claimed with special textile machines, 
particularly in the case of mules, ring spinning and doubling 


frames, looms, &c. 7 * ^'7 _ 
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This figure is far below that usually found, and is advisedly 
chosen low. It is supposed to include the variation in speed 
due ta the torsional vibration of the shaft, the flapping of the 
belts, and their variation in slip due to atmospheric and other 
conditions, and it means that anything up ,to 6 per cent. 
production will be lost to the manufacturer, since, as premised 
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Ne, рп, above, the maximum permissible speed of the machine must 
acl p in no case be exceeded. 1% means also that the quality of 
able gi the yarn will be affected by the irregularity in speed, a point 
Tha ute maintained commercially, in that certain electrically-operated 
flus mills in Lancashire can find a readier market for their produce 
Ле yy than their mechanically-driven neighbours. 


It is, however, when we take into account the peculiarities of 
particular machines that the strongest case can be made out 
for individual driving. 

Preparation Machinery.—It is not intended to touch on 
preparation machinery to any extent, but it may be stated 
that many particular advantages can be shown for individual 
driving here. Inthecotton trade, individually driven openers, 
scutchers, etc., have been long in use, enabling in many cases, 
the usual high-speed countershaft to ke dispensed with, and 
saving the continual cleaning of belts which is such a feature 
with this type of machinery. 

Mule Spinning.—Operations as carried out on the mule are 
discontinuous, and steadiness of drive is here of paramount 
importance. Hitherto it has been customary to group a 
number of mules, sav, six, cight or more on the one shaft, and 
drive these from a single motor. In America, in manv cases 
& smaller number of mules have been so grouped and a flywheel 
employed on the main shaft to improve the steadiness of the 

| drive. 

This group method has many disadvantages in that the 
power taken by a mule varies cyclically, depending at any 
moment on the operation carried on. Obviously, therefore, 
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when а large number of mules happen to be “ reversing, 
when maximum power is required, the motor will be heavily 
loaded, while when some of the mules are on the lower portion 
ofthe power curve and some perhaps are stopped for “ piecing ” 
the power taken will be very small. It has been observed that 
“ variations in demand of 15 н.р. to 90 H.P. almost instantly ” 
have occurred, and it is obviously not possible to design а 
constant speed motor to cope with the conditions that may 
arise. 

It is possible, however, to design a motor to deal with the 
variations that occur in the power cycle of an individual mule, 
and yet maintain its speed within the necessary limits. The 
peak load, while being many times the average load, is on for 
a short time only, and 4023 not affect to any extent the size 
of motor required. 

"aWith specially designed motors remarkably good results 
have been obtained on individually driven mules, and the 
system 13 much employed on the Continent. 

Ring Spinning.—Spinning as carried out on a ring frame is а 
continuous process, the operations of “ drawing," “ twisting ” 
and “ winding" being carried out simultaneously. These 
machines have many advantages over the mule, but owing to 
inherent drawbacks many of these advantages are lost to the 


manufacturer. 
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It is well known to the textile machinist, for instance, that 
with a conical build as many yarn breakages occur during the 
formation of the base as during the whole of the subsequent 
spinning operation, and, further, that with any type of bobbin 
build the tension on the yarn, and therefore the liability to 
breakage, is greater when spinning оп a small diameter than 
when spinning on a large diameter. 

The Patent Office files are filled with inventions of all kinds 
for overcoming these difficulties by mechanical alteration in tlie 
design of the fram^ parts. The best proof, however, that 
these devices have not been successful lies in the fact that not- 
withstanding the need that has been felt for a satisfactory 
remedy none of them have been universally adopted. The 
only satisfactory solution so far obtained has been by the 
individual electrical driving of each separate frame, when, bv 
suitably varying the motor speed, it is possible so to arrange 
matters that the yarn breakages during any portion of the 
spinning are substantiallv the same for a given time element, 
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and in no case exceed the economic maximum laid down by the 
mill manager. | 

In many cases it is found advantageous only to operate with 
a low speed during the base formation, this speed being after- 
wards raised and maintained at the maximum permissible 
constant speed until the conclusion of t he spinning operation. 
The resulting speed is shown in curve A, Fig. 5. Such a 
regulation is usually carried out by means of pole-changing 
motors, which are not quite satisfactory for the purpose, in 
that the lower speed, being determined by an alteration in the 
number of pole pairs is not necessarily that required by the 
frame. It is usually lower and is, moreover, maintained 
uniformly low until the conical base is formed, whereas the 
build of the base permits of the gradual raising of the speed ; 
permits, in fact, of such a curve as 1s shown in B, Fig. 5. 

This curve obviously permits of better production than is 
given by curve À, and is usually obtained either by means of 
shunt regulation on direct-current motors, or rotor resistance in 
the case of three-phase motors, and in addition to the advantage 
just mentioned, this method has the further one of avoiding the 
abrupt start and the abrupt change in speed inseparable 
from the use of pole-changing motors. 

Neither of the above methods, however, takes any account 
of the varying tension of the yarn, caused by spinning on large 


and small diameters, and to do this in the case of a conical 
cop formation (ride types D, E and F, Fig. 4), it is obviously 
necessary to vary the speed during the winding of every layer 
of yarn, and to combine this variation with a low speed while 
forming the base, as already pointed out. 

It is not possible to carry out this regulation economically 
with three-phase motors with rotor resistance. We have, 
therefore, to use either direct-current motors with shunt 
regulation, special three-phase variable speed motors, or single- 
phase commutator motors. 

The latter are more generally used for this purpose, and Fig. 6 
shows an installation in a Lancashire spinning mill of such 
motors. The motors are started and the speed variation 
obtained by the movement of an external lever connected to 
the brushes, no resistance being employed. 

The movement of this lever is in some cases done by hand. А 
elance at curve С, Fig. 5, will show, however, that the curve 15 
not a simple one, and that the regulation is best carried out 
This is done by means of a spinning regulator, 


automatically. 
Since the advantages claimed for 


of which many types exist. 


the whole system, and the justification for any extra expendi- 
ture of capital depend on the satisfactory working of this 
spinning regulator, it is well to see that one is used. made by 
reliable manufacturers who have experience in this class of 
work, as many of the tvpes on the market at present are un- 


satisfactory. 
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The curves in Fig. 5 will show at a glance the advantages 
ot each of the individual methods of driving we have considered, 
and will serve to show also the advantages of even curve A 
over the best mechanical type shaft drive. The actual shape 
of curve C 1s a matter for practical test, and depends on the 
object 1t 1s desired to obtain. 

In a test in a Lancashire mill an improvement in production 
of from 12 per cent. to 18 per cent. overthat obtainable on line- 
shaft drive was obtained, the yarn was stronger and more 
uniform, there were fewer broken ends, and, owing to the more 
uniform tension, the winding was firmer, and more yarn was 
wound on a given cop. 

In a spinning mill in Germany an improvement in production 
of 20 per cent. in favour of the individual electrical motor with 
automatic regulator was obtained. Fig. 7 shows a spinning 
null operated on the individual principle in Austria, 

For ring frames where the cop formation 13 of the type 
depicted in А, В or C, Fig. 4, а simpler type of automatic 
regulator, can be emploved, or the regulation can be satis- 
factorily carried out by hand. The speed is lowest for the first 
laver, is maintained constant during the spinning of that laver, 
and is increased in steps at the beginning of each successive 
laver, enabling a substantially higher speed to be obtained 
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during the spinning of the final layers than would be possible 
with line-shaft drive. 

Weaving.—To obtain the maximum of production from a 
loom, it 18 essential to provide an even turning torque, and also 
fo secure that a minimum of time is wasted in stop- 
pages, essential, in fact, to secure the highest possible weaving 
efficiency. 

Unless the turning moment is uniform, there will be a 
considerable difference between the average speed and the 
highest instantaneous speed, and that this difference is large 
with mechanical drive is well known to any one who has taken 
tachograph records on loom shafts. Now the highest instan- 
taneous speed referred to should be the speed at which the loom 
can be run, and any difference between this speed and the 
average running speed means loss of production. 

It is claimed that with individual electrical driving a loom 
may be run with its average speed closer to its permissible 
maximum than with any other method, and it is further claimed 
that owing to the starting torque of well-designed loom motors 
being at least 2} times normal torque, more prompt and steadier 
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starting of the looms can be obtained, and the running time, 
which in the best cotton sheds with ordinary looms is about 77 
per cent. to 80 per cent., can be increased to 88 per cent. and 
even 90 per cent. Ё 

The two advantages just mentioned have, in a series of tests 
carried out by the writer in various sheds, jointly resulted in an 
increased production never less than 10 per cent., and some- 
times as great as 20 per cent. 

In addition to the points mentioned, the steady turning 
movement helps the weaver in other ways. There are less 
varn breakages for a given average speed, and, owing to this and 
to the more even beating up, the quality of the material 1s 
improved. 

With an automatic re-shuttling loom, the advantages of а 
high motor starting torque are not so great, owing to the 
reduced number of stoppages, but this loom, more than апу 
other, requires an even turning moment if its production 13 
to be cconomic, and on this largely depend the advantages 
shown on test in favour of individual drive. 

The special three-phase loom motor developed by firms who 
have for many years made a speciality of this method of 
driving is a remarkably well-designed machine of the squirret- 
cage type, fully enclosed and fitted with ball bearings.%an 
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efficiencies of over 88 per ссп. have been obtained on motors of 
the $ H.P. size, while the power factor, a point of importance to 
ower companies, is good. 

Both belt and gear drive are emploved with these motors, and 
where delicate materials are woven, or where large powers have 
to be transmitted, gear drive is undoubtedly the more satis- 
factory. А shed on the belt-drive principle is shown in Fig. 8, 
and it will be seen that a special method of mounting the 
motors is adopted. The motor is pivoted at one end of a rigid 
base, swinging at the other end between a top and a bottom 
compression spring. : These springs place the tension of the 
belts entirely under control, an important point for a drive 
where the distance between centres is small. A further point 
is that since it is desirable i in order to obtain the best results from 
the drive to employ endless" belts, to enable the slack 
of these belts to be taken up while yet maintaining а suitable 
relation between the positions of the motor and adjusting 
springs a second hole 15 provided to carry the pin on which 
the motor swings. 

А gear-driven shed i is shown in Fig. 11. This method of drive 
has many advantages, troubles due to helt slippage are 
altogether eliminated, and the mechanical efficienc v of the 
drive has been found on test to be considerab!v higher than the 
best belt drive, especially when transmission ratios are high, 
distances between centres small, and the looms to be operated 
heavy. 

Were an ordinary spur wheel and pinion emploved for loom 
driving there would be considerable risk of damage to the 
pinion, and even to the loom tiself, опа sudden stoppage. owing 
to the inertia of the high-speed rotor, except in the case of 
ribbon looms and of such looms as are not liable to sudden 
stoppages. — This risk, which is greater with * fast” than 
with “loose” reed looms, is. however. altogether eliminated 
hv the insertion of a special суре of slipping coupling with 
adjustable springs 1n tension to enable the slip to be regulaied. 
A recent and improved form of such a slipping coupling with 
bearing standard is shown in Fig. 12. 
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Gear-drive has been found eminently satisfactory for 
silk factories where the peculiarly even turning torque has 
been found specially advantageous and for slow and heavy 
looms, where, with belt drive “between short centres, the arc 
of contact would be unduly small, the belt slip would be nee 
and the loom start far from prompt. 

Where looms are exceptionally heavy to start, as 15 the case 
with many Jacquard looms, the normal starting torque of a 
loom motor is in many cases insufficient to secure promptness 
in starting. 

In such cases special arrangements have to be made to suit 
individual conditions, the inertia of the motor rotor may be 
availed of bv the provision of spezial clutches of the centri- 
fugal or other type, enabling the motor to ba started a short 
time before the loom, as it is not, of course, advisable, inthe 
interests of economy, to keep the motors running continually. 

In conclusion, it now seems safe to assume that few textile 
manufacturers will, after the results which have been obtained 
in individually operated mills, equip new spinning mills or 
new weaving sheds without carefully investigating the claims 
made for individual drive by the electrical manufacturer. 

It seems safe also to assert that from the textile machinist 
will, in future, be demanded machines better balanced and better 
made. It is impossible to think that the textile manufacturer 
will be satisfied with the spectacle of a highly finished and 
highly efficient motor coupled to an imperfectly balanced 
machine, with. in many cases, roughly cast bearings. 

Architects have already had to devote special attention to the 
desiening of textile factories driven on the individual elec- 
trical principle: standard designs. have had to be altered, 
and we have had the spectacle of sheds which under the old 
system would require over 170 pilars to carry main roof 
trusses designed so that eight pillars were ainvle for this pur- 
pose. А revolution has, in fact, taken place in the texile 
world, but as it is а revolution that makes for better produc- 
tion, higher effiaeney and cheaper construction, 16 is cercainly 
not one to be regretted by the textile manufacturer. 


The Electrical Equipment of an Up-to-date 
Stitehing Factory. 


Ву F. WESTLAKE PARKINSON, А.М.1.Е.Е. 


Electricity is now plaving an important part in the making 
f househcld linen, handkerchiefs, shirts, under- 


clothing, &c., which forms an enormous industry closely 


up of articles o 


associated with Belfast and the north of Ireland, and employ- 
ing many thousands of female workers. During the past few 
years а great advance has been made in tle equipment 
of factories of this character, and electric driving has been 
steadily superseding the belts and shafting which are largely 
employed in the older factories for the operation of sewing 
machines, &с. А brief description of a modern factory will 
illustrate the progress that has been made in this line and the 
remarkable suitability of electricity for work of this nature. 

The factory dealt with here belongs to Messrs. Thos. duds 
& Co., of Belfast, whose productions comprise such articles a 
afternoon tea cloths, bed spreads, sheets, pillow-cases, &c., all 
of which are turned out with either plain or fancy borders or 
embroiderv. Аз an indication of the scale upon which these 
goods are produced, it may be mentioned that an order for 
15,000 pairs of ornamented sheets can be turned out in a week. 
while the recular output of the factory 18 по less than 50,000 
pairs of pillow- -cases per week. 

The building is of reinforced concrete on the Hennebique 
svstem, and consists of a main building of five stories, with an 
adjacent extersion of seven stories, together covering а cround 


space of 97 ft. by 183 ft., with a staircase common to both 
buildings. On the ground floor are situated the offices, smooth- 
ing room, laundry, engine room, boiler and packing room, 
Three floors are devoted entirely to boxing, ornamenting and 
storage for finished and unfinished goods, whilst the top floor 
of the main building is occupied by the stitching machines. 
which are so situated to obtain the benefit of the overhead 
light. 

The generating plant consists of two 220-volt dynamos of 
66 kw. and 50 kw. output, direct coupled to two Belliss & 
Morcom high-speed enclosed forced lubrication engines of 
130 B.H.P. and 75 в.Н.Р. respectively. In addition to a fly- 
wheel, each engine is fitted with а rope pulley for driving the 
laundry adjacent. Steam at 160 lb. pressure is supplied by a 
Lancashire boiler, 24 ft. by 7 ft, fitted with a Green 
economiser of 72 tubes. 

The switchboard contains the usual control and protective 
devices, and from it mains are run to various parts of the 
factory for lichting and power purposes. Fig. 1 is a general 
view of the engine room, and shows the arrangement for rope- 
driving the laundry. The switchboard is hidden by the nearer 
engine. 

The number of manufacturing processes is small, the first 
being that of cutting out, which is done by a machine working 


on the principle of а band saw, cutting through many thick- 
nesses of material at the same time. This is driven by а 
23 в.н.Р. shunt-wound motor belted to a fast-and-loose pulley. 
Fig. 2 shows clearly the tvpe of machine and the manner of 
driving. Аз the speed of the band knife is limited only by the 
breakace of bands, a motor-driven machine, owing to the even 
torque of the motor, can be worked at a higher speed and 
produce a greater output than one driven through long lines 
of shafting and belting. 

It is in connection with the stitching room that electricity 
as a means of transmitting energy most easily demonstrates 
its economic advantages. Situated, as many of these factories 
are, near the centre of a good-sized city, with consequently 
high ground rents, the tendency is towards high structures 


lic. l.—ENaiNE Room. 


and as stitching operations are practically confined to the top 
floors to enable advantage to be taken of the overhead light, 
it is evident that the now antiquated method of transmitting 
power by belting and shafting is virtually out of the question, 
involving, as it does, constant attention, long vertical drives, 
loss of power and openings through the floors. This latter is 
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usually taken advantage of, in a factory occupying a compara- 
tively small ground area is that the prime mover can be placed 
irrespective of alignment with the machines to be driven. In 
old installations, the writer has come across some most ingenious 
angle drives, which, however, were usually troublesome and 
expensive, and have in most cases been eventually replaced by 


motors. 


Fic. 2.—CvTTING MACHINE. 


The stitching room, of which a general view is given in Fig. 3, 
occupies the entire top floor of the main building. It contains 
over 400 power-driven sewing machines of various descriptions 
for plain stitching, hem stitching, fancy stitching and em- 
broidery, and for making button-holes and sewing on buttons. 
The speed at which these machines are worked is almost the 
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lig. 3.—GENERAL VIEW OF STITCHING Room. 


of great importance in a fireproof building, where openings 
provide a sure path for fire to spread from one floor to another. 
Further conveniences are the avoidance of half-crossed vertical 
drives, fencing of belts and the usual me:s of oil and dust which 
accumulates in the neighbourhood of fast-and-loose pulleys. 
Another benefit of electric driving which is at once felt, and 


maximum possible, and varies from 800 to 3,300 stitches рег 
minute, according to the class of work. 

The various machines are arranged on four long and two 
short benches, each being driven by an independent shunt- 
wound motor direct coupled to a shaft running at 450 revs. 
per min., extending the whole length of the bench at a height 
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of 10in. above the floor. The drive thus resembles the 
“group” driving adopted in many textile factories. Owing 
to the intermittent nature of the work, as many as 15 machines 
per brake horse-power may be driven, whereas if the work were 
of a continuous nature, not more than half this number could 
be operated with the same size of motor. Each sewing 
machine takes its power from the bench shaft by means of a 
round-section leather belt driving а pedal-controlled friction 
clutch. Here, again, the even turning moment of an electric 
motor conduces to a higher average speed, and consequently 
greater output. the limit of speed being determined by the 
breaking of needles or other parts of the machines. 

Аз the workers at these machines are all paid '* piece ” rates 
thev naturally favour the drive which will enable them to 
earn {һе most money. In view of the shortage in skilled 
workers this is a matter of much local importance, and it is not 
unusual to see advertisements for stitchers in which electric 
driving 1s mentioned as an inducement to encourage applica- 
tions. А more eloquent or better advertisement of the merits 
of electric driving could hardly be imagined. 

Fig. 4 shows one of the motors with its guard removed, 
coupled to the middle of a bench shaft, the armature shaft 
being extended at both ends for this purpose, and illustrates 
the neatness and convenience of this method of driving. Owing 
to their confined situation, the motors are ventilated, anv 
sheht accumulation of dust or fluff being readily removed 
during the dathy inspection. 


Fic. 4.—MOTOR DRIVING STITCHING BENCH. 


The long benches each carry 80 machines, and are driven by 
5 В.Н.Р. motors. The short benches, with 40 machines each, 
are driven by З в.н.р. motors. All the motors driving stitching 
benches are controlled from one switchboard, which is built up 
of individual cast-iron switches, fuses and starters mounted on 
an angle iron framework. Аз the switchboard is easy of access 
by the workers, it was necessary totally to enclose the “ live” 
parts. and to render the starters as far as possible *‘ fool-proof." 
The latter requirement is provided in a simple and ingenious 
manner by means of a small series relay inside the case of each 
starter. Should the starter be moved too quickly, the relay 
operates at а pre-determined excess of current, and, closing 
a contact, excites a shunt solenoid, which in turn operates а 
pawl engaging a toothed sector attached to the spindle of the 
starter handle. The handle is thus held in position until the 
current dies down to a sufficient extent to release the relav, 
when it may be moved forward once more. The usual over- 
load and no-volt attachments are fitted, also an extra pair of 
terminals for short-circuiting the hold-on coils should it be 
required at any time to provide facilities for stopping the 
motor from any other part of the room. 

The starters are the production of the Adams Mfg. Co., and 
have been found to give all the protection necessary to guard 
against careless starting. Fig. 5 gives a fair idea of the ap- 
pearance and arrangement of the switchboard. 

The two lower starters have yet to be replaced by automatic 
interlocking ones, as described. Fig. 6 ìs a line drawing of a 
starter, showing the series relay, the shunt solenoid and the 
check attachment engaging with the toothed sector. 
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After examination and sorting, the goods leave the stitching 
room for the laundry on the ground floor. For the purpose of 
transport, an electrically driven goods hoist is provided. The 
hoist is controlled by push buttons at each floor and in the 
cage and is fully automatic, thus saving the wages of an atten- 
dant. To eliminate as far as possible the risk of accident, the 
auxiliary circuit for operating the controller is completed 
through the gate locks, so that the hoist cannot be started until 
all the gates are locked. As a further protection, an automatic 
mechanical lock prevents any gate from being opened until the 
cage arrives opposite to it. The drive for the hoist is by means 
of a 4 n.H.P. compound-wound motor direct coupled to the 
usual worm gear fitted with ball thrust bearings and driving 
à large diameter hoisting drum at the top of the hoist well. 
The direct lift thus provided, both for the cage and balar.ce 
weights, does away with the necessity for guide pulleys and 
increases the life of the steel hoisting ropes. The whole of the 
hoist equipment was made and erected by Messrs. A. & P. 
Steven, of Glasgow. 

The generators and all the motors, with the exception of the 
one driving the hoist, are by the Rees Roturbo Mfg. Co., and. 
the hoist motor is by the British Thomson-Houston Co. 

No special description is needed of the laundry, which, on 
account of the humidity of the atmosphere, the condensation 


Fiz. 5.— MOTOR STARTERS. 


of water on all metal work, and its proximity to the engine 
room, is driven by mechanical means. For this purpose the 
engine crank shafts are fitted with pulleys, as previously men- 
tioned, and holes provided in the engine room walls to accommo- 
dates the ropes. | 

After the laundry comes the smoothing department, where 
over 150 gas-heated smoothing irons are in operation. Elec- 
tricity plays its part here by driving two 24 in. exhaust fans 
for removing products of combustion from the room. At the 
time of fitting up the smoothing room electric irons were not 
considered suitable from the point of view of reliability and 
cost of upkeep, but since then several have been introduced 
with the greatest possible success in other parts of the building 
where it was inconvenient to use gas. 

Electricity is also employed for driving the economiser 
scrapers, the motor for which gives an output of 1 B.H.P. at 
800 revs. per min., while another operates the crimping 
machine and a blower for supplying air under pressure to the 
smoothing irons. 

Reverting to the generating plant, it is of interest to note 
that the whole of the exhaust steam from the engines is utilised 
to provide hot water for the laundry at all times, and for the 
heating of the entire building during the winter. During the 
summer the engines normally work with a back pressure of 
2]b. to 31b. The exhaust steam, after leaving the low- 
pressure cylinder, passes through a heater, which supplies hot 
water to a storage tank of about 1,200 gallons capacity, serving 
both the laundry and tlie boiler feed pump. In winter further 
use is made of the exhaust steam for heating the entire factory. 
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Ав it is next to impossible to get a proper distribution of steam 
at the low pressure of the exhaust, a steam-driven vacuum 
pump is employed to draw the exhaust steam through the 
heating system. In case of necessity a live steam connection 
is provided through an automatic valve, which comes into 
operation when the engine is stopped. The system, which is 
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Ес. 6.—Diacram oF Motor STARTER. 


practically automatic and free from air locks, water hammer 
‚ап other evils usually attendant on live steam installations, 
simplifies also the arrangement of return pipes, which are 
.small in diameter, and, by reason of the vacuum pump, run 
Irrespective of any necessity for draining by gravity. When 
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the vacuum pump is working it reduces the back pressure of 
the exhaust to, and frequently below, atmospheric pressure. 

This special heating arrangement is exploited by, and is the 
speciality of, the Atmospheric Steam Heating Co. So nicely 
are the conditions balanced in the case described it is 
seldom that even а “ feather" of steam can be seen issuing 
from the exhaust pipe, which is fitted with the usual atmospheric 
relief valve ; and, excepting when the engines are not running, 
the occasions upon which live steam is required are equally rare. 

The extra steam demanded for heating in winter is provided 
by the lighting load, whilst the hot tank acts as a reservoir of 
heat to take up any inequalities due to variation of load from 
time to time. The coal consumption in summer amounts to 
7 tons and in winter 7 to 10 tons per week, according to the 
length of the days, from which it is seen that both lighting and 
heating are provided during December and January by an 
additional consumption of 3 tons of coal per week, or an average 
of slightly more than 13 tons over the five months of the year 
in which light and heat are required. Calculation shows that 
this amount of fuel would barelv suffice for heating alone if 
used throngh the medium of an independent heating system, 
the heat losses of the building being very high owing to the thin 
walls and the exceptionally large area of glass in the windows. 

The water supply is raised by means of an air lift from a bore 
hole 509 ft. deep, which taps the famous Cromac springs, justly 
celebrated as the source of the well-known Belfast mineral 
waters. In addition, the rain water is collected into a tank 
from the roofs. 

The factory is lighted throughout by electricity, the wiring 
for which, together with the power circuits, is carried in steel 
armonred insulating conduit. The wiring of the extension, 
however, is by means of ordinary V.I. cables and wires on 
porcelain insulators supported on wood “runners,” this 
method being adopted as affording greater accessibility, 
freedom from condensation troubles, and better facilities tor 
additions and alterations necessary from time to time to meet 
extensions and rearrangements due to the growth of the busi- 
ness. 

Seeing that there are hundreds of stitching factories in the 
north of Ireland, the majority of which are operated electrically, 
either from their own generating plant or by current taken from 
Corporation supply mains, it may be safely stated that for 
driving sewing machines electricity as а motive power has 
become standard practice. 
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Eleetrie Driving of Woollen Mills. 


By W. B. WOODHOUSE. 


(Engineer of the Yorkshire Electric Power Co.) 


Summary. —A number of graphical records are given showing the variation of speed for different methods of driviog, and the superiority of the 
electric drive. This method implies subdivision of the plant ; but no general rule сап be given as to the extent to which the subdivision should 
be carried. Examples ure given to illustrate the advantage of the individual drive, and the increase of output effected by electric driving. 


The large number of special trades which may be grouped 
under the heading of woollen manufacture makes it difficult 
and unsafe to generalise as to what is the best method of driving 
a woollen mill, and the difficulty is increased by the nature of Ще 
buildings in which the trade is carried on. A new mill is 
something of an event in Yorkshire, whilst a new shed or 
room added to an old mill is a matter of frequent occurrence ; 
the result of this practice of adding to existing buildings is 
that practically every mill is different, and there can hardly be 
said to Бе a standard arrangement of machinery. 

That this is so without causing serious detriment is due to the 
fact first stated, namely, that each department is practically a 
separate mill and could very well be run in separate buildings. 

Whether economic laws will bring about the subdivision into 
. special trades to the same extent as in the cotton trade it is 


not for the writer to hazard an opinion, but it may be noted in 
passing that electrical driving permits of the accurate esti- 
mation of power costs in each department and so enables a 
manufacturer to know definitely the price at which 1t will pay 
him to allow others to carry out any process of manufacture 
for him. 

Where all the processes of manufacture are carried out in 
one mill steam is а necessity, and the same boilers usually 
supply steam for scouring, dyeing, milling and finishing, as well 
as for motive power ; this has been a most potent reason for the 
retention of the steam engine in mills, as the saving 1n steam 
costs due to conversion to electrical driving is so difficult to 
estimate. : 

The use of boilers for the joint supply of steam is not good, 
as there is great difficulty in checking the wasteful use of 
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supply at the prices quoted by the large electrical undertakings: 
is evidenced by the continued growth in the number of users 
and the increased use made by those who in the beginning: 
only drove a portion of their machinery in this way ; but the 
commercial price is low compared with ideas of a few years аро, 


It | 
IT Meantime, many of the millowners can only foresee a slight and there seems little hope of the small electrical undertakings. 
| reduction in wages and repairs and an unknown reduction in being able to supply profitably the needs of textile manu-. 


Dherr 

иле. the coal bill to set off against the cost of current from a public — facturers at the prices which now rule. 

the supply, and this, more than anything else, has deterred them The advantages of electrical driving to a woollen manufac- 

vid from adopting electric driving. turer are many, apart from cost ; subdivision of drives brings: 

wit i Fortunately, the advantages claimed for electric driving have with it the removal of gearing, shafting and belts, and a соп-, 
been proved bv experience, and the use of electric power goes sequently cleaner and lighter mill. The freedom to run depart- 


steam in the dyehouse when it is used for so many other pur- 

oses as well ; moreover, the needs of the engine for high-pres- 
Я sure steam and the dyehouse for low-pressure are conflicting, 
Lie and apart from the advantages of electrical driving a separation 
ES on the steam-raising side has its advantages. 
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(b) Record taken at middle of shaft. (Мах. variation, 1295.) 
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(c) Record taken at far end of shaft, 120 ft. away. (Мах. variation, 16:597.) 
Fic. 1.—(a, b AND с) SPEED RECORD FROM WEAVING-SHED LINE SHAFT. STEAM-DRIVEN 
GROUP ОЕ THIRTY-FOUR 10/4 Looms. Suowixa EFFECT OF LENGTH OF SHAFT. 


advantage when a change of fashion throws more work on one 
department than can be done in ordinary hours and, as above 
mentioned, enables the manufacturer to keep his depart- 
mental costs with great accuracy. | 

The great advantage, however, comes from the improved. 
steadiness of driving which brings with it improved quality E 
of material and increased output, and therefore an increased. 
turnover on the capital invested in the business. 

The power costs of a woollen mill lie between 2 and 5 per cent. 
of the value of the annual turnover. Ап increased output of 
10 per cent. of material from the same machinery will produce- 


started operations in 1905 there was not a single woollen mill in 
Yorkshire which was completely driven electrically from the 
public mains; now the Company numbers among its customers 
some 40 textile mills and in the larger Yorkshire towns a 
considerable and increasing number are using the supply 
oflered by the various corporation electricity departments. 

That electrical driving is an engineering success there is no 
longer any doubt in the minds of the most sceptical manu- 
facturers, the question of cost is the only one which has to be 
answered. | 

That there can be, and is, a saving in cost by using the public 
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an extra profit which will pay the power bill and leave a respect- 
able margin in addition. 

Very careful tests have been made of the increased output 
which can be obtained bv electrical driving and in every case 
improvement has been shown over the mechanical drive. Ап 
invaluable witness to this is а sensitive speed recorder which 
when fitted to the various shafts and machines records the 
variations of speed under the different conditions. 

Fig. 1 (a, b and c) is a record taken from a line shaft driving 
looms through belts, the shaft being driven through ropes and 
belts from a mill engine which does not vary in speed more than 
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Records taken from mule countershafts in all cases show 
a considerable speed variation, which can only be reduced by 
electrical driving. Fig. 3 (а and b) is a comparison of the two 
methods. This variation has a harmful effect on steady- 
running machines such as carding sets and spinning frames 
when driven from the same shafts or engine, as the variation 
in speed is reflected and causes a variation on these machines 
which is entirely absent with electrical driving. 

The correct application of electrical driving is, like the 
arrangement of mechanical driving, a matter which requires 
knowledge and consideration of the special conditions required 
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Fic. 2.—Speep RECORD FROM WEAVING-S4ED LINE ЗНАЕТ. (Maximum VARIATION 6 PER CENT.) ELECTRICALLY 
| Drives Grove oF THIRTY-EIGHT 10/4 Looms. 
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Fic. 3a.—Seerp RzcoRD FROM STEAM-DRIVEN MULE CovNTERSHAFT. (Maximum VARIATION 25 PER CENT.) 
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Fic. Зв. SPEED RECORD FROM ELECTRICALLY DRIVEN MULE COUNTERSHAFT. 
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5-3,-per cent. This record brings out a fruitful cause of bad 
running of looms, namely the torsional oscillations of a lone 
shaft : ia) is a record taken from the driving end. (b) from the 
middle of the shaft 60 ft. away, and (c) from the far end 120 ft. 
away. 

Such an arrangement as this is unavoidable ina mechanically 
driven mill. and one hardly needed to be told that the looms 
at the far end worked less satisfactorily and took more tuning 
than these at the driving end. 

ForWcomparison, Fig. 2 is а record of а weaving shed line 
shaft driven electrically, 


(Maximum VARIATION 6 PER CENT.) 


- №. Two PAIRS oF MULES ох ONE LINE SHAFT. 


for each machine : electrical driving always means subdivision, 
but the extent of the subdivision to produce the best results 
can only be settled by a careful consideration of the capital and 
running costs. | 
An example тпау he taken in the case of rag machines, which 
in their general sizes and speeds lend themselves admirably to 
individual driving, though as the speed of the swifts has 
frequently to be altered. between 300 and 700 revs. per min. 
direct coupling is not practicable. "The best arrangement 1n 
most cases being to belt drive each machine from a motor 
running at 1,000 revs. per min. The power required by these 
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machines varies considerably with the material being pulled. 
Extract (cloth with cotton warps or wefts after carbonisation) 
can be pulled for 10 units a pack, serges and worsteds will take 
17 units, heavy trouserings as much as 40 units а pack and 
flocks and felts even more. The power is also rapidly fluc- 
tuating for any one class of material (Fig. 4), and the question 
whether such machines should be driven singly or in groups 
requires careful consideration. The comparison between the 
two drives for seven machines is as follows :— 
CAPITAL COST. 


Individual Drive. 
15 H.P. Motors 


Group Drive. 


One 100 H.P. Motor and Seven 


switchgear ............. eese. £188 and switchgear .......... £260 
Belting, pulleys and Belts and wiring ............ £120 

shafting scsi £2]2 
£400 £380 


Кгххіхо Losses based on six machines in use at once. 
Individual Drive. 
Motor and belt losses .... Skw 


(Group Drive. 
Proportion of motor losses 4 kw. 


Shaft and belt friction .... 4 kw. 
З kw. 5 kw. 
Average nett load ...... 49 kw. Average nett load ...... 49 kw. 
Total load. .......... 57kw. Total load .......... tke: 
Per cent. loss to total .... 14 Per cent loss to total .... ^95. 


` There is thus seen to be an advantage in running by the 
adoption of the individual drive, though the capital cost of 
the equipments is practically the same. 


12 noon, 11 a.m. 10 a.n 


Fic. 4.—Power RECORD FROM 20 в.н.Р. MOTOR, DRIVING Raa MACHINE. 
(MIXTURE OF TWEEDS AND CHEVIOTS UNCARBONISED.) 


The advantage of housing each machine in a separate room 
to reduce fire risks is also to be noted, as is the fact that, owing 
to the variable nature of the load, the elimination of the main 
belt will produce a greater output from each machine. 

In one case of conversion from mechanical to electrical driving 
the output of the machines was increased from 5 to 7 packs per 
dav on this account. 

In loom driving considerable development has occurred in 
the adoption of the individual drive, a motor to each loom, but 
this has been more particularly the case in automatic calico 
looms ; the ordinary woollen loom. driven in rows of 10 to 40,runs 
much more slowly and is stopped more frequently than a calico 
loom ; the `` pick efficiency ” (or the number of picks made in а 
given time reckoned as a percentage of those which would 
be made if no stoppages occurred)is usually between 50 and 60 
per cent. аз compared with 95 per cent. for а Northrop loom, 
and this being so the individual driving of the looms, although 
eliminating the shaft friction, requires more power to start 
each motor from rest, and allowing for the lower efficiency 
of the smaller motors the total current consumed is practically 
the same for the two methods and the individual motor equip- 
ment is more costly. The individual drive offers the advan- 
tages of lighter and cleaner sheds, due to the absence of shafting 
and of better running conditions, as the speed of each loom is 
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independent of its neighbours and the shuttle comes to rest. 
in exactly the same position at each pick. This latter advan- 
tage is more valuable with high-speed automatie or weft 
replenishing looms. 

That the power lost in shafting and belts is serious is evi- 
denced by the figures given in the accompanying table, which 
gives the results of various tests. 


Power taken by Group Driven Looms. 


No. of | Picks Units per loom per hour. 
looms in | per —————. 
group. minute. | Nett. | Gross. 
17 82 0-26 0-43 
24 104 0-49 0-68 
38 90 0-3 0-42 


Fig. 5 is a power record taken from a motor driving 38 looms, 
and Fig. 6 a record taken from a single loom motor of $ B.H.P. 


— 


Nilotratts, 


11а. м. 19 a.i. 9a.m. 
Fic. 5.—Powrer RECORD FROM 99 В.Н.Р. MOTOR DRIVING GROUP OF 


THIRTY-EIGHT 10/4 Looms. 


In the driving of mules there is again presented the case 
of machines requiring a rapid variation of power and with a 
consequent tendency of all belts to stretch and slip in pro- 
portion to the load. 

Fig. 7 (а and с) is a speed record taken from the counter- 
shaft of a pair of mules when first mechanically and afterwards 
electrically driven. Fig. 8 is a load record taken from a motor- 
driving two pairs of mules. 
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11 a.m. 
Fis. 6.—PowrER RECORD FROM INpivipvaLLy Drives Тоом 10/4 
WIDTH, 90 Picks, вх 3 в.н.р. MOTOR. 


1? noon, 10 a.m 


* The grouping of mules in two or four pairs driven by one 
motor may usually be arranged without introducing any con- 
siderable length of shafting ; there does not appear to be any 
advantage in grouping more together. Spur-gear driving has 
been tried for this class of work, but owing to th» variable load 
the noise and wear is usually excessive and the result un- 
satisfactory. 
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Fig. 7 (a, b and c) is an interesting speed record taken from а 
group of mules driven. 
(a) Mechanically. 


(b) By a direct-current motor. 
(c) By an alternating-current motor (three-phase). 


It shows the inherent unsuitability of а direct-current motor 
for this class of work and the advantage of the alternating- 
current motor over the other methods ; the actual gain in output 
by conversion from mechanical to (correct) electrical driving 
ascertained bv a careful and prolonged test was 8 per cent. 


Beginning |< - - ——- 1 cycle.27:5 secs; - -— 4 End 
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(a) Speed record from steam-driven mule countershaft. (Max, variation, 259^, 
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‘h) Speel record from direct.current electrically driven mule countershaft, (Max, variation, 1795.) 
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(с) Speed record from mule countershaft. Threc-phase alternating-current drive. 
(Max, variation, 6°,.) 


Fic. 7 (a, b AND c). —CoMPARISONS OF STEAM, DIRECT CURRENT AND THREE- 
PHASE ALTERNATING CURRENT FOR MULE DRIVING. ALL TAKEN IN SAME 
WooLLEN MILL. IN ЕАСН САЗЕ Two PAIRS OF MULES PER GROUP. 


The driving of flyer or cap-spinning frames presents a case 
entirely different from mule driving as the load is of a steady 
nature; for such machines there can be no doubt that the 
individual drive 1з the better arrangement. As an example 
of the high efficiency which can be obtained with this style of 
driving the case of a spinning mill recently connected to the 
Yorkshiré Power Company’s mains may be quoted; in this 
case each frame was coupled to a motor through a friction 
clutch and the full load losses in motors and wiring amounted 
to only 12-5 per cent. 
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It is sometimes required to run spinning frames at more than 
one speed and this may be arranged for by gearing (running in 
an oil bath) or by a belt drive between motor and frame. 

The variation in the power required to spin different counts 
at a constant spindle speed is considerable, and is shown in 
Fig. 9. Аз, however, the spinner usually confines his trade to 
а narrow range of counts, it 1s not necessary to run individual 
motors at inefficient loads. 

A few years ago, before accurate information was collected 
as to the power taken by various machines, a burning question 
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Counts, No, of Yarn. 
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8 
Comparative B. H.P, required. 

Fic. 9.—VARIATION OF PowER REQUIRED TO SPIN 

DIFFERENT COUNTS AT CONSTANT SPINDLE SPEED. 


7 9 10 1l 13 


12 


was the relationship between the indicated horse power of a 
mill engine and the kilowatts required to drive the same 
machinery electrically. Many fallacious calculations of mecha- 
nical efficiency have been made by assuming that the “ friction 
card " of the engine correctly indicated the losses in belting 
and shafting and that the load on the engine was constant 
throughout the day. Both the assumptions are incorrect, and 
in three typical cases where the writer had the opportunitv 
of comparing the indicated horse power of the mechanical 
drive and the kilowatts of the electrical drive it was found that 
the electrical drive was more efficient bv some 10 per cent. 
Now. however, by the aid of the accurate and sensitive 
в measuring instruments, which are the electrical engineer’s 
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3:30 р.т. 
Fic. 8.—Power RECORD FROM 95 B.H.P. MOTOR DRIVING Two PAIRS 
OF MULEs. 


2315 p.m. 


most valuable tools, the woollen manufacturer need no longer 
be asked to think in “ horse-power-hours” or * Board of 
Trade units” for the knowledge gained enables the electrical 
engineer to tell him the cost of power per pack of wool, per 
pound of yarn, or per yard of cloth, and this knowledge should 
in the future hasten the adoption of a power which has proved 


itself ideally fitted to the work it is called on to do in driving 
textile machinery. 
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Turbo Generators in Textile Mills. 
By R. J. KAULA, A.M.L.E.E. 


(Of Messrs. Willans & Robinson, Ltd.) 


Summary.—After mentioning briefly the advantages of electrical driving 
textile mills, the author considers the question of economy and shows t 
years. The latest designs of turbines are then discussed, and reference is m 
of modern turbo-alternators is considered and some condensing plant problems are briefly discussed. 


he great improvement in turbine steam consumption 


and the use of turbo-generators for supplying the necessary power to 
during recent 


ade to difficulties encountered, such as blade erosion. The design 
Some details are given of the uses of 


exhaust steam, mixed pressure and pass-out turbines, as applied to textile mills. 


The successful electrification of textile mills is essentially 
dependent on a cheap power supply. This may be obtained 
either from a supply authority, municipal or otherwise, or by 
installing individual generating plant in the mill. It is, of 
course, impossible to make any definite comparison between 
the cost of a current supply quoted at a given figure and the 
cost of generating current from private plants, as so much 
depends on individual conditions, such as cost of coal, cost of 
raising the required capital, and in forming an accurate 
estimate of the amount to be allowed for depreciation and 
maintenance. At the present day terms are being offered by 
the various public supplies for loads, such as those under con- 
sideration, which are so favourable that it will rarely pay to 
instal separate units in sizes of less than 500 kw. to 750 kw., 
more especially where the available cooling water is not par- 
ticularly favourable for condensing purposes. This statement 
is, of course, based on the assumption that the power which 
may be obtained is suitable as regards frequency, &c. 

Apart from this question there remains a large number of 
mills in which it has paid to instal electric driving. and there 
are many which will be similarly dealt with in the future where 
no public supply is available or where the terms offered are 
not sufficiently attractive. 

It has been proved that а very important point in favour 
of electrification is the evenness of the drive, and this is 
naturally dependent on an even turning moment of the engines 
driving the main generators. In this country, where hydro- 
electric installations are a negligible factor, the only prime 
mover which can be said to give a truly even turning moment 
is the steam turbine, and this fact has been largely responsible 
for the very extensive use of steam turbines in textile mills. 

A further point in favour of the use of turbo-alternators 
is their low capital cost, and it may be said that in sizes of 
400 kw. and upwards a turbo-alternator installation gives the 
lowest capital cost of any form of generating unit. The 
difference in cost as compared with reciprocating steam sets 
is comparatively small at the lower outputs, but the difference 
becomes very marked where the sizes are increased to 1.000 kw., 
2,000 kw. or 3,000 kw., the latter representing the largest unit 
зо far installed in any textile mill. The advantages of low 
capital cost and even turning moment would not in themselves 
suffice to enable steam turbines to hold their own against other 
forms of prime movers unless thev could show satisfactory 
results as regards economy and reliability. These two points 
‘will now be considered in further detail. 

The overall economy in an electrically-driven mill should 
be expressed in units of coal of given thermal value per spindle 
per hour, but it does not fall within the scope of the present 
article to discuss this figure, but rather the actual steam con- 

‘sumptions which have been obtained, and which may be 
obtained on the generating units proper. 

Table I. shows typical steam consumption results which 
have been obtained on modern standard horizontal compound 
mill engines. The vacua on which these figures are based are 
not available, but it may be assumed that these would be in 
the nature of 26” (bar. 30”) throughout. 

As an average, it will be found that these figures would 
Tepresent about 17 1b. per kilowatt-hour with steam at a 
‘pressure of 150 lb. and superheated to 500°F. If we compare 
this figure with results obtained on turbo-generators of similar 


-output which were installed some three or four years ago, and 


‘where the running costs have since been fully ascertained, the 


typical results in Table IT. will show that the advantages in 
favour of the steam engine are comparatively small, yet in 
many instances it has been found that the economy of electric 
driving of mill installations was not satisfactory, and 1t 13 of 
interest to examine the cause of this result. - 

In the first place, it must be understood that it is by no 
means essential for the generating unit to show the same steam 
economy as a steam engine, as other advantages, such as the 
evenness of turning moment already referred to, more than 
counteract a slight loss in economy, and where individual drive 
is adopted there is a considerable saving in transmission losses. 

Early turbo-generator installations were not, perhaps, 
wholly designed with a full knowledge of the conditions pre- 


Ес. 1.—WILLANS Disc AND Drum ТҮРЕ TURBINE, 


vailing in textile mills. It is naturally only after lengthy ex- 
perience that the best results can be obtained. Many installa- 
tions suffer from the fact that the motors themselves were 
installed on the large side, so that their working efficiency is 
lower than would be obtained if they were rated for their correct 


Table I.—7ypical Steam Consumption Results with Modern Standard 
Horizontal. Compound Mill. Engines. DE 


| Output. Boiler |Super- Steam 


consumption. 


Type of engine. Г.Н.Р. | pressure.| .heat. 
Horizontal compound 1,200 | 146-6 Ib. | 180°Е.| 10-9 Ib. por I. H.P. hour. 
Do. . 900 | 161-0 lb. | 150?F.| 11-4 lb. » 
Do. 1,220 |155-0 Ib. | 85?F.| 11-2 lb. „ 
Do. 1,500 152.0 lb. 65°F. 11-7 Ib. ээ 
Horizontal tandem 
compound ...:....! 950 |159-0]b.| 60°Е| 11-5 Ib. 3 
EE Table II.—Steam. Consumption Results with T'urbo-generators. 
__ Тиме _ | Boiler | super. | Учет] О sean 
n pre : consumption. 


Output. , Speed. | sure. | nent: 30”). 


————— ee ee ee —— | ee ee ee 


r.p.m. 
3,000 | 1691. | 150°Е. | 27” | 21-61b. per kw.-hour. 
1,50) | 2001Ь. | 150°Е. | 27^ | 18-21b. к 


qs 


400 kw. 
1,000 kw. 
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output. The same remark applies to the turbo-generators 
themselves. It is а well-known fact that the economy of 
steam turbines reaches a maximum at the maximum output 
obtainable without the use of a bye-pass or other auxiliary 
means for obtaining overloads. Not only is it now possible 
to estimate the power requirements of mills with far greater 
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Fic. 2.-——GENERAL ARRANGEMENT OF WILLANS & ROBINSON IMPULSE TURBINE DISC AND 
DRUM TYPE. 


accuracy, but it 1s also possible to design turbines more closely 
to their required normal continuous output. 

Table Ш. shows test results recently obtained on turbines 
of similar output to those given in Table IT., and it will be seen 
that the advance made during the last few vears is very con- 
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Table III.—Steam Consumption Results Obtuined with Recent Turbo- 


generutors. 
Turbine Boiler Super- Vacuum Steam 
—- | pres- hicat (bar. С ti 
Output. | Speed. | sure. ze 30"). ор: 
r.p.m. 
500 kw. 3,000 90 lb. | 200*F. 28" 17-1 lb. per kw.-hour. 


273" |16-0 Ib. : 


1,000 kw. | 3,000 | 1601. | 150°F. 


high vacuum is essential, and it is now found economical to 
utilise steam superheated bv 200 deg. and even more. 

It is a sine qua non with a private 
plant in mills that the generating 
plant should be sufficiently reliable 
not to call for a stand-by set. At the 
time of the first mill electrification 
schemes electrical engineers and turbine 
makers hesitated to recommend work- 
ing without а stand-bv, and such 
practice had never been considered 
possible in central station work. То 
overcome this difficulty some installa- 
tions were provided with two units, 
each capable of giving as their normal 
output half the required load, and they 
were so designed that in cases of 
emergency each unit could сагу 
the whole of the load at reduced 
economy for lengthy periods. It 


| was hoped that this arrangement 
would give satisfactory results, but in the first place it fwill 
be seen from the above Tables that the loss in economy 
due to halving the output of the units 1s quite considerable. 
Moreover, it is quite impossible to design a turbine with 
large 


without 


overload sacrifice of <: economy 


capacities 
| » 


Fic. 3.—B.T.-H. HIGH-PRESSURE THREE-STAGE HORIZONTAL THREE-PHASE CURTIS TURBO-ALTERNATOR. 


siderable, and is in itself sufficient to account for the greater 
success of modern installations over those designed some 
three or four years ago. It need hardly be emphasised that 
to obtain the best steam consumption results on tvroines a 


under normal working conditions, and the efficiency of the 
alternators themselves working under such conditions must 
necessarily be considerably lower than would otherwise be the 
case, The modifications and improvements which have been 
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made during the last few vears in the mechanical design of both 
turbines and high- speedfalternators are such that there need 
now be no hesitation in working without a stand-by unit ; and, 
in fact, many recent sets have been run for months on end 
without shutting down and without any difficulty being ex- 
perienced. This remark applies to collieries or similar installa- 
tions where such con:litions as to running are encountered. А 
mill turbine would hard!y he put to so severe a test. 


Fic. 4.—SEcTIONAL ELEVATION ОЕ В.Т..Н. HORIZONTAL Curtis TURBINE. 


It is quite essential to consider the possibility of breakdowns 
2nd to provide against a consequent lengthy shut-down of 
the mill by carrying a sufficient number of spares. Both 
turbine and alternator parts bave become entirely standar- 
dised, so that replace parts may be obtained from the manu- 
factarers without delay. Theonly possible part of the installa- 
tion which could be expected to cause a lengthy shut-down 
would be the alternator rotor. Modern designs of this part 
reach a very high degree of safety both electrically and mecha- 


nically, but from the nature of their 
construction it is hardly possible to 
carry out a repair on an alternator 
rotor at short notice. Under the 
circumstances it may be advisable 
to purchase a spare alternator rotor, 
as the cost of this item is a small 
proportion of the total cost of the 
installation, and would soon pay for 
itself in the case of a serious break- 
down. This remark applies with 
even greater force to the case of in- 
stallations situated at a considerabie 
distance from the maker’s works. 

It is only a matter of about ten 
years since engineers began to realise 
the value of the steam turbine as a 
prime mover for electric generators, 
both as users and as manufacturers. 
Up till that time Messrs. C. A. 
Parsons & Co. were practically the 
sole makers of this class of engine 
in this country. The impulse type 
of turbine was only represented by 
the De Lavel design, and it was quite 
natural that new makers entering the 
field directed their attention to the possible variations in 
principle to which the impulse turbine lends itself. Turbines 
were built embodying practically every,conceivable variation 
by dividing the available drop in energy into pressure and 
velocity stages and combinations of the two. As might be 
expected, only a few of these were able to prove lastingly suc- 
cessful, many failing from one or other of three causes. First, 
essential mechanical difficulties impairing the reliability of the 
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engine. Second, the engines failing to realise the steam 
economies aimed at. "Third, excessive cost of manufacture. 
The many attempts to produce a satisfactory radial flow 
turbine failed throughout, and at the present day all turbines 
being manufactured in this country are of the parallel flow 
type. 
The original reaction or Parsons type of turbine 18 now 
being superseded by a turbine embodying both the impulse 


and reaction principles. 
Figs. 1 and: 2 show a turbine of the Willans disc and drum 


type, which may be taken as a typical example of the latter 
design. The steam enters the cast-steel steam chest А, and 
is expanded down to a pressure slightly above atmosphere in 
the nozzles of the nozzle plate В, the drop in pressure being 
converted into kinetic energy. The steam then impinges on 
the first row of blades on the disc C and passes through the 
row of guide blades D to the second row, 
and thence into the steam space E. The 
remaining drop in pressure down to the 
vacuum pressure is utilised in the reaction 
blading of the drum F. The advantage of 
this design over the original pure reaction 
turbine lies in the fact that the use of the 
impulse disc on the high-pressure end greatly 
reduces the length of the set and the un- 
supported length between bearings ; further, 
the small clearances at the high-pressure 
end, which are an essential feature of an 
economical Parsons turbine, are eliminated, 
and the fact that the steam expands in the 
nozzles down to a low pressure before coming 
in contact with the blading obviates the danger of distortion due 
to high temperatures and high pressures of the steam. The 
reaction principle has been retained on the low-pressure end, 
as this embodies many advantages, such as high economy 
and low steam velocities, with consequent absence of erosion 
without involving the difficulties which are inherent to high- 


pressure reaction blading. 
Figs. 3 and 4 show a steam turbine of the British Thomson- 


Houston horizontal Curtis type. 


нр а иин анта — 


Fic. 5.—Dick, KERR TURBINE. 


This design is a recent development of the original vertical 
Curtis turbine. This is a pure impulse turbine. The design 
shown in section in Fig. 4 has five pressure stages each com- 
pounded for velocity. In principle each pressure stage re- 
sembles the high-pressure stage of the disc and drum turbine. 
The steam enters in the centre of the turbine at À and passes in 
one direction through stages B and C, thence back through the 
Steam space D and in succession through the remaining stages 


42 


Е, Е, апа С to the exhaust. By inverting the direction of the 
flow of steam any possible end thrust is reduced to à minimum. 

А special feature of this design is the type of packing em- 
ployed between the stages. "This consists of a cast-iron ring 
grooved inside and forming a labyrinth packing around the 
shaft. The ring is split into a number of sections held together 


Fig. 6.— Dick. KERR TURBINE. 


by means of springs, which enable the ring to expand out wards, 
but prevent a reduction of the predetermined clearance be- 
tween shaft and ring. 

The original Zoclly ard Rateau turbines consisted of a large 
number of pressure stages, but differcd essentially frem the 
Curtis turbine, in го far as each pressure stage containcd опе 


«у 3ле + “у ж\е S Hm m 
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Fic. 7.—STATOR OF SIEMENS TURBO-ALTERNATOR. 


row of moving blades and was not compounded for velocity. 
The weak point of this design is the length of the shaft carrying 
the wheels or discs and the consequent danger of slipping. 

Figs. 5 and 6 show a turbine by Messrs. Dick, Kerr & Co. 
It will be seen that here again the first expansion is taken 
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up by the disc with two rows of blades and compounded 
for velocity. The remaining wheels are of the Rateau type, 
but the length of the shaft is greatly reduced as compared with 
the latter design. 

The question of blade erosion has been mentioned and calls 
for serious consideration. Opinions as to the conditions under 
which it is likely to be most pronounced are somewhat divided, 
but certain facts appear to be established and are worth 
recording. The presence of water in the steam is the main 
cause of the trouble. According to the laws of physics, there 
should be no water present in superheated steam, yet many 
engineers hold that this is uncertain, their opinion being based 
on the assumption that the outermost layers of the steam are 
alone subjected to loss of heat due to radiation in its passage 
from the superheater to the engine, 
and that the time is insufficient to 
allow for perfect re-evaporation of any 
water formed by condensation. But 
such quantities of water as are formed 
in this manner are usually negligible for 
the point under discussion. The real 
difficulty is met with where the steam 
is not superheated, and in the lower 
expansions, where the steam is bound 
to be wet even if it were highly 
superheated on entering the turbine. 

The quality of the feed water appears 
to have an important bearing, but 
precisely ш what form and to what 
extent has not yet been established to 
the best of the writer's knowledge. 
The velocity of the steam imping- 
ing on the blades is а determining 
feature, and it is well established 
that turbines of the reaction or Par- 
sons tvpe are almost entirely free from this trouble, and 
in the very few cases where there are any signs of erosion 
this has been confined to the low-pressure blades, and has 
not been sufficiently pronounced to affect seriously the 
steam consumption. This immunity from blade erosion 
is undoubtedly due to low steam velocities, which rarely 
exceed 500 ft. per second in this design, whereas velocities of 
the order of 2,000 ft. per second are not uncommon in impulse 
turbines. 

The quality of the blade materials used is very largely 
determined by this question, but here again no final opinion 
appears to have been reached. Certain bronzes appear to 
withstand erosion very well, and such bronzes are being use 
very extensively. Owing to its high tensile strength, nickel 
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Fic. 5.—RoToR ОЕ SIEMENS TURBO-ALTERNATOR. 


steel would be admirably suited as a blade material for impulse 
turbines. Very extensive tests and observations have been 
carried out to determine the degree of erosion on nickel gteel 
without any very definite results being attained— possibly the 
quality of the feed water has had a material bearing on the 
results. It appears to be established that certain percentages 
of nickel give bad results throughout, whereas some; makers 
claim to have found the right percentage to give comparative 
immunity from erosion. 

Modern high-speed alternators are usually totally enclosed, 
except for the necessary air intake and air outlet. This design 
is in many respects a great improvement over the earlier open 
types, especially as regards absence of noise and efficient 
ventilation. Earlier machines relied upon the fan action of 
the rotor itseif for ventilation, but this system has now been 
abandoned in favour of forced ventilation, which can be relied 
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upon to ensure efficient cooling of all parts. Fans are 
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namely, that in the event of the circulating pump failing, due 
to any cause, the flow of water will not stop and may flood the 


Ps mounted on the rotor itself to produce the necessary draught, | | 
d or in some cases independent motor-driven fans are provided turbine. This tendency has to be provided for by the use of an 
for the purpose, but this design is generally only adopted in efficlent and reliable vacuum breaker. The danger 18 elimi- 
"m the case of very large units, and would hardly come into con- nated in barometric jet condensers, but where the suction lift 
т ne sideration for textile werk. | does not exceed, say, 15 ft., it is usually preferable to instal 
p Owing to the great core length of high-speed alternators, ^ a low-level condenser, as this design only calls for one cir- 
М E the usual method of measuring the temperature rise on elec- culating pump. If, on the other hand, the water from the 
en trical machinery by means of a thermometer is of compara- condenser can flow away by gravity, one pump only would be 
bue tively little value, as the hottest parts are quite inaccessible. required in any case, and. in such installations it is preferable 
ind The Continental method of obtaining this figure 18 very little to instal barometric condensers. Where cooling towers ог 
ү F ; better, as this only gives a mean temperature rise, and gives no cooling sprays are in use, the water coming from the con- 
pa indication of the maximum. It is, of course, the maximum denser has to be raised over a considerable head, and in such 
ке temperature rise of any part which has to be taken into account cases a well-designed low-level condenser is preferable. 
"s in rating an electrical machine, and in turbo-alternator designs Fig. 10 shows а corresponding arrangement of a turbo- 
т 16 18 particularly necessary to guard against local heating of alternator with surface condensing plant, the condenser being 
"n parts which are outside the reach of a thermometer. placed in a pit beneath the turbine. It is possible to obtain 
pi The exciters are usually direct driven from the end of the а somewhat higher vacuum with surface condensers than with 
ae alternator. Their armatures may be driven through a solid jet condensers, owing to the fact that the air pump does not 
с. or flexible coupling, or they may be overhung and mounted require to deal with the air contained in the circulating water, 
pa on an extension of the main shaft. but for equal vacua a slightly larger quantity of cooling water 
Bs Wherever possihle an air filter should be installed to clean is required on а surface condenser, as the water does not come 
+ the air passing into the alternator. The use of such filters into such intimate contact with the steam as 1n a Jet condenser. 
a will save a vast amount of labour in cleaning and materially Where the water used for cooling purposes is unsuitable for 
im adds to the life of the machine. “The danger is hardly suffi- the"boiler feed, and where there is not an unlimited supply of 
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Fic. 9.—TURBINE PLANT WITH JET CONDENSER. 


ciently realised of the presence of large quantities of dirt, 
which is bound to be carried into the machine (unless effectually 
removed), and is deposited in the ventilation holes or ducts, 
not only preventing the free passage of air, but forming a heat 
insulating coating. ул 

Figs. 7 and 8 show the stator and rotor of a 1,000 kw. 
Siemens turbo-alternator which embodies the principles men- 
tioned above. This design differs from the majority of similar 
machines in so far as the air passes through the alternator 
axially, and not radially. The rotor body forms a solid steel 
forging with the shaft, the windings being placed in suitable 
slots and held in position by means of dove-tailed wedges and 
metal end covers at the ends. 

The condensing plant forms a most vital portion of a turbine 
installation, and there have been great improvements in their 
design during the last few years. 

The majority of engine-driven mill plants are equipped with 
low-level jet condensers, and Fig. 9 shows an application of 
this type of condenser to a turbine installation. By arranging 
the exhaust of the turbine on top it is possible to simplify the 
exhaust pipe line to a large extent. There is no difficulty in 
obtaining a vacuum of 27 in. to 28 in. with a plant of this 
description, given cooling water at not more than 80°F. 
There is one material drawback to this type of condenser— 


fresh water, it is, of course, essential to instal a surface con- 
denser so as to regain the feed water. Ejector condensers 
are being very extensively used in collieries and steel works, 
where economy is not a matter of great importance, and where 
their low first cost and great simplicity quite outweigh their 
excessive power consumption. For textile work they are 
not likely to be favourably considered. 

In mill work it is essential that the turbine should be started 
up and put on to load 1n a short space of time, and for this 
reason the pumps should be preferably steam driven and not 
electrically driven. | 

The engine shown in Figs. 9 and 10 is of the high-spee 
vertical type with shaft extended at either end to drive the 
two pumps, the air pump being geared and the circulating pump 
being direct-coupled to the engine. It is not advisable to 
allow such engines to exhaust into the main condenser, as 
leakage of air through the glands cannot be avoided with the 
high vacua necessary for the efficient running of the turbine. 
There is no objection to exhausting these engines into the low- 
pressure portion of the turbine itself, as this can be done with 
fair economy, although the oil contained in the steam is а 
drawback to this system of working. The best means of 
utilising the exhaust steam from these auxiliary engines is to 
pass the steam into an exhaust steam feed-water heater. 
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Àn alternative method of steam drive may be provided by 
means of a small steam turbine ; such turbines are inexpensive, 
but their economy does not compare favourably with that of a 
reciprocating engine. On the other hand, the absence of oil 
is an important offset, especially where the steam can be passed 
into the exhaust end of the turbine. 

Centrifugal pumps can be built to run at the necessarv high 
speeds, but it would hardlv be possible to gear down to the 
low speeds required by an Edwards type pump. Such installa- 
tions call for a rotary air pump, a number of which are now on 
the market. The Leblanc tvpe and Kinetic pumps are two of the 
most successful designs, and both types are being very exten- 
sively adopted. The power consumption of these rotary pumps 
Is usuallv well in excess of that of an Edwards pump of equal 
capacity. | 

Exhaust steam turbines and mixed pressure turbines have 
not come into such general use in textile mills as in other 
industries. In collieries and in steel works there is usually 
a large number of engines working non-condensing, the steam 
from which can readily be passed into an exhaust steam 
turbine for meeting the various electric power requirements 
of the works. The same conditions do not prevail in textile 
mills, as the main engines work condensing, and where steam 
drive is adopted the demand for an electric supply is generally 
limited to lighting purposes, which means a very small load. - 
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Fic. 10.—TvRBOo- ALTERNATOR WITH SURFACE CONDENSING PLANT. 


The following is a typical example of an efficient application 
of an exhaust steam turbine in a textile mill. The original 
driving power consisted of a 1,200 1.H.P. engine working on a 
vacuum of 24” to 25" and having a steam consumption of 13 lb 
per indicated horse-power-hour. This engine was capable of 
giving its full load when running non-condensing with a steam 
consumption of approximately 16-5 lb. per indicated horse- 
power-liour giving a total steam consumption of approximately 
20,000 Ib. of steam per hour. А plentiful supp!v of cooling 
water was available at a mean temperature of 60'F.,so that 
there was no difficulty in obtaining a vacuum of 28” (bar. 30"). 
Making due allowance for wetness and other losses, this quan- 
titv of steam would give an output of 500 kw. in an exhaust 
steam turbo-alternator. The total additional power required 
for the proposed extensions was 650 kw., so that a mixed pres- 
sure turbine had to be adopted consuming 3,000 |b. of live 
steam per hour in addition to the available exhaust steam. In 
this manner it was possible to obtain the required increased 
output at а total expenditure of 6,400 lb. of steam per hour, 
corresponding to just under 10 lb. per kilowatt-hour. Needless 
to sav, there would be no other means of obtaining an eaually 
satisfactory result so long as the existing steam drive is not to 
be affected. The engine steam consumption named is well 
above those given in Table I., but this engine did not represent 
latest practice and was working on dry saturated steam. This 
fact accounts for the relatively low efficiency shown on the high- 
pressure portion of the turbine. 

Broadly speaking, the question as to the value of exhaust- 
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steam turbines in textile mills may be summarised as follows. 
Given an engine drive of moderate economy, and assuming that 
the engine is capable of giving its output non-condensing and 
against a back pressure of 2 to 31b. above atmospheric pres- 
sure, and that a satisfactory supply of circulating water is avail- 
able, it will pay to install a mixed-pressure or exhaust-steam 
turbine driving an alternator, provided the load due to the 
required extensions coincides fairly well with that available 
from the exhaust steam. 

This does not limit the application of this type of turbine, 
and there are many other cases where this question warrants 
close consideration. 

The design of the main body of a mixed-pressure turbine 
differs but slightly from that of a high-pressure turbine. An 
exhaust steam inlet has to be provided in addition to the usual 


_ high-pressure inlet, and the governor gear must be arranged to 


deal with both steam supplies. 

А plain exhaust-steam turbine merely represents the low- 
pressure portion of a high-pressure or mixed-pressure turbine. 

The converse of mixed-pressure turbines are usually called 
" pass-out " turbines. Such turbines are intended for use 
where a certain amount of low-pressure steam is required for 
heating purposes in any form, but where the quantity is not 
sufficient in proportion to the electrical load to warrant the use 
of a simple non-condensing or back-pressure engine or turbine. 
Such turbines are fitted with a suitable device to enable part of 
the steam to be drawn off the turbine after passing through the 
high-pressure stage, the rest of the steam being allowed to pass 
through the low-pressure stages into the condenser. In this 
manner it is possible to utilise the available drop between boiler 
pressure and the low pressure at which steam is required for 
heating purposes, in a more efficient manner than if the steam 
is passed through a reducing valve. А turbine embodying 
these features was recently installed in a mill where the amount 
of low-pressure steam required amounted to 5,000 Ib. per hour 
and the electrical load was 500 kw. The steam passed out by 
the turbine gives an output of 100 kw., so that the saving 
effected in this manner forms a material proportion of the total 
steam consumption. 


ee ee] 
Influence of Size on the Cost of an 


Electrically Driven Textile Plant. 


A recent report by Messrs. Lockwood, Greene & Co., of 
Boston, U.S.A., of which an abstract is given in the “ Mechani- 
cal Engineer.” deals with the cost of a hydro-electric textile 
plant in the southern Appalachian district. It illustrates the 
marked effect which an increase in the size of а mill has upon 
the investment and manual operating expenses per unit of 
power. The report was made on the construction of a cotton 
mill in conjunction with electric power development for its 
operation, which development necessitated the construction 
of а dam, a power house, a short transmission line, and the 
mill. Investigation showed that the primary power available 
for a ten hour day was 800 н.р. at the generator terminals For 
95 per cent. of the time 1,000 H.P. will be available, for 60 per 
cent. of the time, 1,700 H.P. ; and for 55 per cent. of the time, 
2,000 н.р. Апу inill development in excess of 1,000 н.р. will 
require an auxiliary steam plant. The estimates were based 
on a 21 ft. fall, although under normal conditions the fall 1s 
22 ft. It is proposed to locate the mill on a plateau 100 ft. 
above tlie river, where there is sufficient room for future de- 
velopment and where there is а perfect drainage. Electrical 
power transmission makes it possible to utilise the very best 
location available for the mill. The above costs were based 
on the adoption of concrete as the construction material for 
the mill. A quotation from the engineer's report shows how 
the local conditions favoured this type of constructioa. In 
view of the facts given above, Messrs. Lockwood, Greene & Co. 
recommended an initial installation of not less than 25,000 
spindles with the power house designed for an ultimate 1n- 
crease to 50,000 spindles. The textile goods made at this 
mill will consist of grey goods 36 in. wide of about No. 24 ог 
No. 26 yarn, and 64 square. 


Bul 


lus. 
"Ray 
Пе И. 
Is ava. 
Tt 
Tt 


КЇ El 


Ur 
ENI 


linc | 


 NovEMBER 17, 1911. 


“THE ELECTRICIAN." —TEXTILE ISSUE. ) 45 


Electrically Driven Textile Mills in the 
Manchester Area of Supply. 


Ву S. Li PEARCE, M.INST.C.E., M.L.E.E, M.L.MECH.E, M.AMER.I.E.E. 


(Chief Engineer, Manchester Corporation Electricity Department.) 


Sunmary.—An account is given of the developments that have taken place in the neighbourhood of Manchester. 
ply, and steam plant is being steadily displaced by electric power in the mills. A brief description is given 
езвга. Shaw. Jardine & Co., and at the Brunswick, the Bengal and other Mills. 


readily taken of the Municipal sup 
of the sub-stations at the mills of 

The electrical driving of textile mills from the Manchester 
Corporation power supply mains has made considerahle head- 

way during the last few years, and whatever may be the under- 
lying reasons it is the fact that the changes from steam to elec- 
trical power are still going on. 

In this article it is proposed to deal purely and simply with 
the municipal facilities which are available, with a statement 
of the actual horse-power now connected, together with a short 
description of the sub-stations installed by the Corporation at 
several mills which have availed themselves of the public 
supply of electricity, and are taking their power from the Cor- 
poration extra-high-tension mains. It 1з not proposed to 
touch upon the reasons for the above changes, even were it 
within the power of the writer to do so. Neither is it intended 
in this article to enter upon a discussion as to the relative 
merits of the various power sources available to textile mill- 
owners. 

А reference to Fig. 1 will serve to show the Manchester area 
of supply, in which are included the districts of Denton, 
Audenshaw, Droylsden, Failsworth and Heaton Norris, 
although forming no part of the area within the city. 

Fig. 2 is a diagrammatic plan of the extra-high-tension 
mains radiating out through the whole area of supply from the 
Stuart-street generating station. 

From these plans it will be seen that there is no district 
unseryed at the present time. 

The Stuart-street station contains some 57,000 н.р. of 
reciprocating engine and steam-turbine plant coupled to 
alternators generating three-phase current at 50 cycles and at 
6,500 volts. At this pressure current is taken by the feeders 
either (a) direct to the mills or (b) via one of the Corporation 
sub-stations. | 

Where the mills Пе on the route of the extra-high-tension 
feeders from the generating station to the Corporation's own 
sub-station, one cable is looped in and out of the mill sub- 
station, as shown diagrammatically in Fig. 3. Where the 
supply to the mill sub-station comes through the Corporation 
sub-station the arrangement shown in Fig. 4 obtains. In either 
case 16 will be observed that a duplicate high-tension feeder 1s 
provided, and consequently the mill’s supply is well safeguarded 
against interruption. It is, in fact, the knowledge that nothing 
but a disaster at the generating station (which is extremely 
remote in power houses of modern design) can prevent the 
supply being available day and night and week-ends, that has 
to a considerable extent weighed with mill-owners in deciding 
to take their power from the public supply mains. 

When the preliminary negotiations are concluded, and an 
agreement entered into for a term of years, it is the practice of 
the Corporation to lay the extra-high-tension mains to the site 

selected on the mill premises for the purposes of the sub- 
station. The same authority also instals the necessary static 
transformers for reducing the three-phase pressure of supply to 
whatever voltage the mill authorities require for their three- 
phase equipment, which is invariably used, and they further 
provide the controlling switchgear for the transformers, leaving 
to the consumer the supply of all other switchgear necessary for 
and incidental to the supply of low-tension energy to the mill 
proper. No direct charge is made for any of the above provi- 
sions, but payment for the sub-station equipment is included in 
the rates charged for the electrical supply. 

The general compactness and small space required for these 


Advantage is now being 


transformer sub-stations appeal to many mill authorities, and 
where врасе is valuable, or can ill be spared from the processes 
of their manufactures, is undoubtedly a strong point. 

The first mill in Manchester to be partially equipped for 
electrical driving was that of Messrs. Shaw, Jardine & Co., 
Butler-street, Ancoats, one of the many mills owned by the 
Fine Cotton Spinners’ & Doublers’ Association (Ltd.). Mr. 
Vernon Bellhouse, an executive director of the Fine Cotton 
Spinners’ Association, who had had the matter under considera- 
tion for some time, looked upon this mill as being the most 


BLOOM STREET 
GENERATING STATION 


Fic. 1.—Di1AGRAM OF AREA OF SUPPLY, SHOWING GENERATING 
STATIONS, SUB-STATIONS AND RovTES of ExTRA HIGH-PRESSURE 


THREE-PHASE MAINS. 


Area of district in which mains are actually laid, 27 sq. miles (approx.) Area 
over which powers to supply current are held by the Manchester Corporation, 46 
sq. miles. Population 750,000. 


suitable of the many mills belonging to the Association in Man- 
chester for his first experiment in electrical driving. | 
By the adoption of the Corporation supply, as additional power 
was required, he was enabled to take off a room at а time and 
equip it for electrical driving, the old engine remaining in 
service until the last room was converted from “ steam " to 
“ electricity." The whole mill was thus turned over to the new 
form of power without & stoppage of any sort, and conse- 
quently no loss of production. Не has since removed the old 
engine and boilers, and the space set free is now available for 
further machinery of production or any other purpose. It is 
even open to the Fine Cotton Spinners' Association to put down 


. 
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their own generating plant on the expiration of the present ^ managing director of Messrs. Hy. Bannerman & Sons (Ltd.), 
contract with the Corporation if they consider it desirable to and president of the Federation of Master Cotton Spinners’ 
do во. | Associations, for their Brunswick Mill, and negotiations had. 

The first installation of 125 н.р. was installed at the Butler- ^ been entered into with the Corporation. These negotiations 
street Mill in May, 1906. Since then the Fine Cotton Spinners’ were satisfactorily concluded, and a commencement made with 
Association have gone ahead, until to-day they аге by far the the work in September, 1907. 
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largest users of electricity for textile work in the Manchester The whole of the machinery in this mill was originally driver 
area, as the following list of their installations will show :— by means of two steam engines, with a combined power of 
THE Fink SPINNERS’ & DOUBLERS' ASSOCIATION (о) Е 1,600 H.P., and which have been replaced by motors having in 
; опа ес. — the aggregate some 1,640 н.р. The work was finally com- 
c. E. Bennett & Co., Bengal Mill ..... € 780 pleted in the autumn of 190 dand ihe conpleet ka ша 
Shaw, Jardine & Co., Butler-street Mill....................... 690 ! | | 
он p Lloydfield Mill .......... eene 230 from steam to electric power effected. The Brunswick Mill was, 
McConnel & Co., Sedgwick Mill ................. eee 0 therefore, the first in Manchester in which steam was com- 
А w' Paragon Мно ронан ior E RE Rue 5 letelv superseded. | 
е О оно 60 р те к. ENERO 
В. Marsland & Со. (Ltd.), Bradford Mill ...................... 480 | 5 g ; 
J. & W. Bellhouse (Ltd.), Mynshull Mill ...................... 130 which have to be added to the list of those using the Corporation 
S supply :— H.P. installed. 
Total „соевое ооо оо ооо оо о ро ооо о во с ооо ооо оо о ро ооо ооо 9099 3,290 Messrs. J. Byrom & Sons, Victoria Mill CREER 1016 
i ement and con- „ » y Albion Mill.................... 7 
In the meantime, between the commencem т И ий к Кын p ce Ns 
clusion of operations at Butler-street, one of the largest mills | 
in Manchester had been completely “ electrified.” Although the aggregate horse-power installed only amounts 


to some 6,485, which is but a very small percentage of the total 
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For some considerable period, and in fact prior to 1906, ће horse-power employed for textile purposes in the Manchester 
matter had been under the very careful consideration of Mr. district, it should be remembered that it is only five years since 
C. W. Macara (now Sir С. W. Macara, Bart.), the well-known а commencement was made. | 
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RENOLD SILENT CHAIN GEAR 


FOR HIGH SPEED DRIVING. 


HIGHLY EFFICIENT — ECONOMICAL—DURABLE — COMPACT — SMOOTH AND QUIET 
RUNNING—FREE FROM VIBRATION. 


It is essential in Flax 
Spinning to have a 
steady drive in order 
to produce good work. 

With Spur Gearing 
there was too much 

vibration, but the adop- 


Originally the power 
was transmitted from 
steam engines on the 
ground floor through 
vertical shafts and bevel 
gearing to horizontal 
shafting on each floor. 

tion of Chain gave the 


When Motors were | - 
adopted it was neces- ( «< ЭА pi necessary flexibiiity 
sary to suspend them E | bie UC ЛАУ" cs and a steady drive 
from the ceiling owing CINES < without requiring a 
to lack of space. For great length between 
the same reason neither the centres of the 
driving belts nor ropes Pulleys, as in Belt or 


— я < | 417 een Rope drives. 
| ЕЦ 


The above illustration shows one of Four RENOLD SILENT CHAIN DRIVES т a Flax Spinning Mill, 
together capable of transmitting about 280 H.P. from Motors to Lineshafts. Owing to the small space available 
Spur Gear with Raw Hide Pjnion was first used. The resultant vibration and noise were so 
great that the gear had to be taken out and replaced by RENOLD SILENT OHAINS, which run smoothly, 


quietly, and efficiently. 


" RENOLD DRIVING CHAINS AND THEIR USE.” 130 Page Booklet. Sent Free on request. 
HANS RENOLD LTD.. MANCHESTER.) 
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Аз to whether this form of power will be obtained from 
private plants or from public supply mains—assuming that 
electrical driving will be more and more adopted in the future, 
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It is now proposed to describe briefly the principal sub- 
stations that have been put down in connection with the 
textile supplies. 
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Arrangement of 100 K.W. Self -Cooling 
Transformers on Rollers. 


Fic. 5.—SUB-STATION AT Mgssrs. SHAW, JARDINE & Co.’s MILL. 


especially amongst the older mills—is outside the scope of this 
article to discuss, but we may, at any rate, point with some 
satisfaction to what has already been accomplished in the 
direction of * public supply." The sales of electrical energy 
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for textile power purposes from the electricity department of 
the Corporation for the year ended March 31, 1911, totalled 
7,000,000 units, and for the current year are expected to reach 


12,000,000 units. 
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SUB-STATION AT Messrs. SHAW, JARDINE'S MILL. 


A plan and elevation of Messrs. Shaw, Jardine’s sub-station 
is shown in Fig. 5. In this particular case the sub-station is in 
the basement of the mill itself. The transformers, of which 
there are nine of 100 kw. capacity each, are of the single-phase 
air-cooled radiating type, made by the British Electric Trans- 
former Có. The diameter of each transformer is 2 ft. 2} in., 
the extreme height over the high-tension terminals being 
3ft. 10} in., making a very compact unit. 
Each unit is mounted on four wheels, which 
facilitates transport and also keeps the core 
clear of the ground. 


The windings are not exposed at any 
point, and the high tension terminals on 
the top of the transformer are recessed 
deeply into porcelain hoods. A porcelain 
cap is cemented on as a cover to the incom- 
ing high-tension cable terminal, so that there 
are no loose insulating parts to be dropped or 
" incautiously removed. 


The high-tension board, measuring 13 ft. 
i in. in length and 8 ft. 6 in. in height, 
consists of five panels of white Sicilian 
marble, two feeder panels and three trans- 
former panels, all of which are mounted on 
an iron framework. Each transformer panel 
controls three transformers, and has three 
ammeters and three oil switches of the tank 
type with handle projecting through a slot 1n 
v the panel. Protection against abnormal con- 
ditions is obtained by overload and time limit relays. The feeder 
panels have a switch of a similar type to the above, ammeter, 
voltmeter and wattmeter. All instruments are. as usual, placed 
in the low voltage circuits of current and potential transformers. 


р | 
\ 


NOVEMBER 17, 1911. 


The low-tension board, occupying but little space, is placed at 
right angles to the high-tension board, and owing to a different 
method of controlling the transformers is of smaller dimen- 
sions. There are again five panels—three transformer and two 
distributing—each transformer panel having only one switch, 
one ammeter and one overload and reverse current relay. 
From the diagram of connections (Fig. 6) it is easily seen that 
three transformers are controlled by one three-pole switch, 
instead of by three separate ones as on the high-tension board. 
Each distributing panel has three switches controlling the 
current for the motors on the various floors of the mill. 

The supply is obtained Fy means of two extra-high-tension 
feeders run from the 'bus bars of the Oldham-road sub-station, 
the latter being connected up by means of other cables with the 
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switch. The two inner panels have, besides the transformer 
switchgear, the feeder switches, ammeters and voltmeters. 
The current from each transformer is carried to the main low- 
tension 'bus bars by copper bars from the back of the panels. 
The cubicles containing the switches and the isolating links for — 
disconnecting the transformer from the high-tension "bus bars 
are placed at a short distance away from the panels, the switch 
handle operating the switch by means of a rod extending from 
the back of the panel to the switch inside the cubicle. 

Fig. 7 shows the mill low-tension distribution board erected 
in a room situated directly over the Corporation sub-station. 
The panel on the extreme left is the main switch panel for the 
incoming feeder, that on the extreme right the main lighting 
panel, the intervening panels controlling the various circuite in 
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Fic. 7.—Low TENSION DISTRIBUTION BOARD IN THE BRUNSWICK MILL. 


Stuart-street generating station of the Manchester Corporation. 
In each case the feeder is of the three-core type, paper-insu- 
lated and armoured with steel wires. 


THE Brunswick MILL. 


The transformer house containing the transformers and high- 
tension switchgear (shown in Fig. 12) is situated in the basement 
of the mill. The transformers are of the three-phase oil-cooled 
type, resulting in an economy of space when compared with 
single-phase air-cooled transformers of the same kilowatt 
capacity. The four power transformers of 500 kw. each 
transform from 6,500 to 440 volts, and the lighting transformer 
of 90 kw. from 6,500 to 220 volts. 

‚ Аз Fig. 12 shows, the transformers and panels are arranged 
side by side. Each panel has one ammeter, one high-tension 
overload oil-break switch and one low-tension thrce-pole 


the mill. Each panel has two feeder circuits, with three-pole 
oil switches having automatic overload cut-outs, ammeters 
and polyphase integrating wattmeters. The circuits are 
further protected by time-limit fuses. 

The mill is lighted by carbon filament lamps, the circuits 
being arranged so as to equalise the load on the three phases. 

The cables entering and leaving the transformers pass 
through special porcelain insulators let into the tank containing 
the oil in which the transformer is immersed. Each unit is, as 
explained before, mounted on wheels. 


THE BENGAL MILL. 

Whereas the case of the Brunswick Mill is one of conversion 
from existing steam power to electric power, the Bengal Mill, 
on the other hand, is a new building entirely which only com- 
menced operations in November, 1910. 
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Fig. 8 gives a general idea of the lay-out of the sub-station, 
4he building being specially erected for the purpose, and is 
typical of a modern static transformer sub-station. 

The three oil-cooled transformers, each of 500 kw. capacity, 
have been constructed by Messrs. Johnson & Phillips, and 
¢ransform from 6,500 to 500 volts. 

The high-tension board is constructed of brick cubicles, 
solating the switchgear of one panel from that of the next 
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Fic. 10.—5св-втАТ1ОХ АТ Messes. McCoNNEL's MILL. 


panel; sheet metal fronts and doors are provided to each 
cubicle: on the former the instruments and switches are 
mounted. The incoming and outgoing trunk feeder panels 
have oll circuit-breakers actuated by relays of the Merz-Price 
protective gear only. The high-tension ’bus bars are connected 
to the feeders through the sub-station supply panel, the oil 
circuit-breaker on the latter being automatically operated by 
means of overload and no-volt coils. It will be seen from 
Fig. 8 that the arrangement of the low-tension switchgear 
differs from both of those previously mentioned. 
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The low-tension side of the transformers is connected to a 
special board, which is entirely separate from the distribution 
mill board. The former consists of three slate panels with 
ammeters, overload circuit-breakers, reverse current relays and 
two watthour meters, one for the day load and the other for 
the night, for measuring the total consumption. The 
ammeters on the distribution board are calibrated in horse- 
power as well as in amperes, affording a simple means of 
ascertaining the total power supplied or the power supplied to 
any particular circuit. 

The cable connections between the switch panels and the 
static transformers are laid in trenches with cast-iron curbs and 
covered with chequer plating. In all cases the design of the 
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Fic. 11.—SUB-STATION AT Mgssrs. Byrom & Sows’ Мил, 


sub-station 15 such that access to the transformers and to the 
switchgear at the back of the boards can only be obtained 
through collapsible gates, which are kept under lock and key. 
The space in between the boards and the walls is guarded by 
expanded metal or wire screens. "MS 


CARRUTHERS-STREET MILL. 


А portion of a store-room adjoining the mill has been utilised 
for the sub-station, which is illustrated in Fig. 9. 
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. The Simplex Conduit System 


has probably done more to establish 
the adoption of electric light and power 
in Textile Factories than any other single 


influence. 


We conceived the necessity of a sound and 
reliable wiring system, carefully thought 
out all the essential details, and firmly 
linked these together in the embodiment 
of the Simplex Conduit System. | 


It is now recognised by all authoritative 
Engineers “as being the most suitable 
system to instal in Factories, being the 
safest and most easy to erect." 

We are at your service to help and advise 
you regarding any prospective installation. 
May we send you our Catalogues and Con- 
duit Wiring Literature ? 


Simplex Conduits, Ltd. 


Garrison Lane, Birmingham. || 

113-7, Charing Cross Rd., London, W.C. 

16, Corporation Street, Manchester. |: 

12, Gascoigne Street, Leeds. | 

And at Glasgow, Newcastle, Bristol. |: 

Liverpool, Newport, Swansea, Leicester, 
Aberdeen. 


Textile Motor. 
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The equipment consists of three oil-cooled transformers, 
each of 250 kw. capacity and one 25 kw. oil-cooled transformer. 
"The large units transform down to 420 volts and the small one 
to 200 volts, the latter being used exclusively for lighting pur- 


poses. | ие 
The high-tension board is similar to the one last described, 


whilst the low-tension transformer and distributing boards are 
-combined into one. 


The switches are ordinary three-pole 
type, and the circuits are protected by fuses, one fuse being put 
in each phase. 

The cables between the switchboard and the transformers 
are, wherever it is possible, run overhead, and are carried on 
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cleats bolted to the brickwork. 


Figs. 10 and 11 give an idea of the arrangement of the sub- 


station for Messrs. McConnel and Messrs. J. Byrom & Sons. 


Fic. 12.—Transrorvek House at Bruxswick MILL. 


~ The capacity of plant installed in both cases is 1.000 kw. 
The high and low-tension switchgear is very Kale different 
from that of Fig. 8. The isolating cubicles over the top of each 
high-tension panel in Fig, 10 enable the switcheear to be easily 
disconnected from the high-tension "bus bars whieh run along 
the top at the back of the board. | 

Owing to insufficient space in Messrs. J. Byrom & Sons’ sub- 
station the distribution board has been erected in а room 
directly above. Three copper bars passing through a hole in 
the floor connect the sets of low-tension "bus bars. — 

The fuses on the distributing circuits are of the time-limit 
type, with the main fuses at the back of the board, and an 
indicator fuse in a glass tube at the front. A recording watt- 
meter 13 connected to the "bus bars. so that the power supply 
can be estimated for any portion of the day. 

The writer is indebted to the British Thomson-Houston 


‘Company (Ltd.) for the loan of the blocks of Figs. 7 and 12. 
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Practical Considerations in Cotton 


Mill Illumination." 
By J. M. SMITH. 


A good lighting svstem should bring up the output during 
the hours when artificial light is used to about the value ob- 
tained with daylight. On the work itself the light should be 
ample as far as concerns the parts of the machine requiring 
attention. If the shuttles are not changed automatically, 
there should be enough light on the shuttle boxes to enable the 
operator to ascertain at a glance how much thread remains 
in the shuttle. Furthermore, daylight conditions should be 
simulated at night in that the entire room should be sufficiently 
brightly lighted to have a cheerful appearance and give the idea 
of wideawakeness. This is also essential for adequate super- 
vision. The above thoughts would lead us to demand a system 
giving the effects of general. illumination. Another result 
which is expected from good lighting is improvement т 
quality. 

Summer-made cotton goods used to demand higher prices 
than winter goods, their quality being superior because of tha 
better lighting conditions under which they were made. With 
adequate illumination the output should be maintained at the 
standard quality throughout the vear. To accomplish this, 
an even light of sufficient intensity should be thrown upon the 
various machine parts. where constant vigilance will detect 
flaws at the earliest possible moment. Anything such as 
broken threads, floats, &c., must be detected surely and quickly. 
Perhaps the largest amount of study has been given to the 
problem of distributing the light upon the looms so that the 
proper amount will be obtained at the heddles, harnesses and 
brest beam. The design of the lighting should, of course, be 
such as to eliminate trouble from shadows caused by the 
operator being in his own light. 

Last, but not least, а good installation should give light 
acceptable to the operators. It should be free from qualities 
injurious to the eves, and, what is nearly equivalent, it should 
cause as little fatigue as possible. With the progress and 
improvement that is being made in the humanitarian features 
in factories, the mill owners will soon. Бе required to give 
proper attention to these matters. И bad lighting conditions 
are allowed to continue without efforts being made to alter 
them, we should not be surprised to see legislation enacted to 
control the matter. 

The different systems of illumination em»loved in nulls 
may be roughly divided into two classes, general and local. 
With genera! lighting the aim is to produce a uniform поступа 
tion of sufficiently high intensity to permit work in апу part 
of the тоот. А system which in a way is а cross between 
the first two, consists of medium-sized lamps placed near the 
ceiling, or at least bevond the operator’s reach, but located with 
reference to individual machines so that each loom receives 
adequate light. The number of machines lighted by апу one 
unit is somewhat a matter of choice. Large units are more 
economical as regards cost of wiring, renewals and labour for 
maintenance, Sinaller units are preferable because of a more 
uniform distribution of light, absence of shadows and more 
accurate location. with reference to the operators needs. А 
further advantage of the smaller units is the relatively small 
inconvenience resulting from the failure of a lamb. If a single 
lamp illuminates four or eight machines, its extinction 
means the idleness end joss of time of many operators and 
machines. With smail units the desired illumination can be 
obtained with a lower height of suspension than with large 
ones. This 13 an important advantage in weaving rooms with 
low ceilings. 

. To summarise, an adequate practical system should be 
chosen and should be taken care of so as always to produce 


the desired results. 


* Abstract of a Paper presented before the National Association of 
Cotton Manufacturers at its semi-annual meeting, Manchester, Vt.. 
Sept. 27-30, 1911. 
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The Trend of Textile Practice as Indicated 
by the Recent Textile Exhibition. 


The Electrical Exhibition at Olympia last month to some 
extent overshadowed, and certaialy prevented electrical 
engineers from paving full attention to, the Textile Machinery 
and Accessories Exhibition which was held from October ТОП 
to October 28th at the City Hall, Manchester. This clashing 
of the two events was. from the electrical point of view, un- 
fortunate, since the Textile Exhibition provided. electrical 
engineers with a favourable opportunity for observing the trend 
of recent textile developments in so far as they concern the 
electrical industry. The writer of the preseat article, there- 
fore, proposes to give bis impression of the Exhibition from 
this point of view. 

In the first place. it is necessary to observe that the Exhibition 
was bv no means as representative of the textile industry as 
appeared from the accounts published in the daily Press. The 
absence of many of the principal machinists was very notice- 
able, and practically all the purely textile exhibits belonged 
to the cotton section of the industry. Manchester is interested 
only in cotton, so И was hardly to be expected that machinery 
for working other fibres would have been shown, but the visitor 
could certainty have wished that the exhibits had covered a 
wider range, For instance, blowing and cardroom machinery 
was quite neglected, and not а single spinning " mule " was 
to be seen. The probable reason for this is that all such 
machinery is now thoroughly standardised, and, presumably, 
the makers have no recent improvements to advertise; but 
the presence of a machine of each class would have added 
much to the interest of the Exhibition to those not thoroughly 
familhar with textile machinery. On the other hand, there 
were several examples of winders and of automatic looms. and 
the ingenuity displaved in the mechanism of these could be 
admired if not understood. 

The Electrical World.” of New York. in commenting a 
few months aeo on the appointment. of a joint committee of 
the British Institution of Electrical. Engineers and of the 
Textile Institute to consider the relative advantages of the 
various methods of driving textile mills. remarked that." ap- 
parently knowledge of the great progress in this country [the 
United States] in the utilisation of the electrie drive in such 
mills. which dates from 1891, has not penetrated to the British 
Isles." This criticism, however, is discounted by the fact that 
England is universally acknowledged to guide textile practice 
all over the world, as is shown by the fact that Continental 
engineers regularly come here to study our systems and pur- 
chase our machinery: and that our American cousins are not 
so much т evidence in this connection is largely due to the 
fact that American textile practice is to а considerable extent 
dominated by a few consulting engineers who rarely fail 
regularly to visit our shores. Our contemporary has also 
overlooked the fact that each country has naturally adopted 
the form of power most conveniently to hand. The fact that 
North America has been so liberally endowed Ey Nature with 
water-power has resulted. in electrical. energy playing an 
important part in that country, whereas the counties of Lan- 
cashire and Yorkshire, whieh are particularly adapted. by 
reason of their climate for the cotton and woollen industries 
respectively, possess numerous collienes from which geod coal 
can be delivered cheaply to the mills for steam-raising purposes. 

The English mill-owners, in the knowledge that they are 
already turning out the best work in the world, and vet com- 
peting in price with their foreign competitors, are in most cases 
conservative, and electrical power will have to show clearly a 
saving in hard cash before other advantages are likely to have 
due weight. И will thus be seen that the problem before the 
electrical engineer is by no means easy, especially in the case 


of the conversion of an old mil. In this connection it is im- 


portant to remember that the mere substitution of an electric 


motor for an engine does not afford the real advantages of the 
electric drive. To obtain these the most efficient generators 
must be used, shafting as far as possible removed and the lay- 
out of the null re-arranged. 

As regards the method of drive, the fact that electric power 
was provided accounted for the general adoption of electrical 
motors at the Exhibition. Such machines as were driven by 
separate motors were so driven of necessity for exhibition pur- 
poses, and afforded, therefore, no real indication as to the favour 
in which the individual drive is now held; but their success- 
ful operation, at any rate. clearly proved its practicability. 

It was interesting to notice the prevalence of chain-drives. 
For lighter drives the " bicycle " type of chain is favoured. and 
for heavier ones the “silent” or toothed type is generally 
adopted. As the makers of these driving chains guarantee a 
permanent efficiency of from 95 to 98 per cent.. it is evident 
that there is little margin for improvement. This advent of 
rehable and highly efficient chains will be of considerable help 
to the electrical engineer, for in mulls the hne shaits frequently 
run at from 200 to 300 revs. per min., and in these cases the 
use of chain-reducing wear enables motors of higher speed, and 
therefore lower price, to be used than would be possible with 
the ropes so extensively used hitherto. 

The outstanding feature of the Exhibition, however, was 
undoubtedly the display of humuidifying plant. This was 
probably due to the publication some months ago of a Blue 
Book embodying the report of a Royal Commission who had 
for some time been investigating the degree of humidity 
required in textile mills. This report has naturally drawn the 
attention of mill-owners to the question, and it is interesting 
to note the promptness with which inventors have responded 
to the demand for an apparatus capable of assuring a uniform 
but never excessive degree of humidity, and thereby improving 
both the work and the working conditions. 

А certain degree of humidity 1п the atmosphere is essential 
for both spinning апа weaving to make the yarn sufficiently 
pliable and to prevent the production of static electricity on it 
as it runs through the machines, for the fibres when so charged 
repel each other, whereas the object of either operation is to 
lav them together. The large amount of energy dissipated as 
heat from textile machinery causes a considerable rise in the 
temperature of the air within the rooms during the course of 
the day, with a resultant decrease in the percentage of satura- 
tion. It is to counteract this variation that humidifying plants 
are installed, the best of these also doing something to control 
the temperature. The fact that much of the humidifying 
apparatus shown at the Exhibition was of American manufac- 
ture is attributable to the greater experience of the problem in 
that country, where the wider variations in the atmospheric 
conditions make control of the humidity within the mill much 
more necessary. АП these humidifiers require a water cir- 
culating pump. and for driving these there is no doubt of the 
special suitability and additional convenience of the electric 
motor. 

This question of humidity is by no means of small conse- 
quence to the electrical industry ; firstly, on account of the 
eflect of excess of moisture on the windings of electric motors ; 
and, secondly, from the fact that recent legislation and Home 
Office regulations all make for improving the conditions 1n 
mills, and no attempt has ever been made to deny that the 
adoption of electric power in any industry whatsoever brings 
with it not only cleanliness, but less noise and greater safety, 
due to the absence of shafting and belts. Further evidence 
pointing in the same direction of improved conditions is that 
at least one firm showed a vacuum method of removing dust 
from cardine engines. 

It may be of interest to pause here for a few moments to 
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consider the operation of electrical machinery under the con- 
ditions prevailing in textile mills. It must be borne in mind 
that to a mechanical engineer textile machinery seems soine- 
what amateurish and inefficient; but, nevertheless, present 
methods are doubtless perfectly justifiable and correct from 
the textile point of view. 

The conditions under which electric motors have to run are 
in nearly all cases far from ideal. Not only has protection to 
be provided against oil and fluff, but the relatively high degree 
of moisture in the atmosphere of a mill is deleterious to the 
insulation of electrical apparatus, and for these reasons totally 
enclosed motors, though much more costly, are genera!lv used 
in preference to those of the semi-enclosed type. If the latter 
tvpe of motor is emploved, the temperature rise is liable to be 
higher than under normal conditions. owing to the choking up 
of the ventilating ducts. Where this rise is considerable it may 
be desirable to have a closed ventilating svstem, bringing in 
cool air from outside the building and discharging it after it 
has passed through the motors, 

Ball bearings for electric motors for textile work seem to be 
becoming quite common, whilst roller bearings are also being 
extensively adapted to shafting. «е. Bearings of this type are 
especially suitable for totally enclosed motors, as they avoid 
all chance of damage to the windings from oil being sucked into 
the interior as they cool down; but, on the other hand, they 
require very careful adjustment. 

Two svstems of " gassing” cotton threads were on view 
(the threads being passed at a high speed through a number of 
gas Jets for the purpose of burning off the projecting fibres). 
As in each instance an arrangement was fixed for conducting 
awav the gas " fumes," it is evident that their objectionable 
nature is fully appreciated. in spite of all claims of gas enthu- 
siasts. Neither of the methods shown. however, seemed to 
possess the attractive features of an electrical method, т which 
the thread is passed through an incandescent tube heated 
electrically. This has the advantage of burning the fibres all 
round at the same time, so rendering It unnecessary to subject 
the thread to the heat more than once. as is necessary with 
most " gassing " apparatus. In view of the attractive features 
of this electric method we were surprised that it was not shown. 

One of the most interesting equipments from the electrical 
point of view was an electric press for baling goods. This 
foreshadows important developments, and indicates that elec- 
tricity is threatening to oust hydraulic power from the supreme 
position which it has hitherto held in connection with presses. 
An interesting feature of the electric press exhibited was that 
by mere adjustment of the overload. circuit-breaker it could be 
set to eut off automatically when any desired pressure had been 
reached, An idea of the exact control that this gives can be 
obtained when it is mentioned that the writer saw the press 
repeated’y come to rest. when exactly the same pressure 
(30 tons) had been reached, the switch рете set for 8 amperes, 
The ease with which any pressure can thus be repeated. with 
certainty should appeal to manufacturers; whilst the fact that 
the operation ix much quicker than where hydraulic power 1s 
emploved, and that something like 100 bales can be compressed 
with a consumption of one unit, is not likely to be overlooked, 

Mention should certainly be made of the fact that no atten- 
tion whatever was called in the Textile Exhibition. to. the 
advantages of electric lighting. This was certainly unfor- 
funate, for these advantages should appeal to at least some 
manufacturers who at present make use of gas. The dangers 
of gas in the presence of cotton " Йу? of a most inflammable 
nature, which covers the machinery and permeates the air in 
the rooms, are so apparent that it is surprising that electric 
lishting has not ousted gas. The metal filament lamp should 
certainly prove a very desirable illuminant for textile mulls, 
and the fact that, unlike high-pressure gas, small hghting units 
can be used should prove a decided convenience. 

The reason for the neglect of electricity, although the greatly 
increased efficiency of modern electric lamps 1s known, most 
probably lies in the cost of thelamps. То the majority of mill- 
owners the fact that a new gas mantle can be obtained for 3d., 

whilst a metal filament lamp costs nearly as many shillings, 
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clinches the argument at once in favour of the older illuminant. 
The idea that electric light is a luxury in a mill also still holds 
swav, but there are signs that а more progressive spirit 1з 
abroad. 

А decided indication of this was the number of automatic 
looms which were shown at the Exhibition. This type of loom 
has until recently been regarded with considerable suspicion, 
and the fact that at least four such looms were exhibited 
in operation undoubtedly proves that the textile industry 
no longer regards them as new-fangled and undesirably 
complicated. 

It mav be of interest to note that bv means of these auto- 
matic weft-replenishing devices the output per loom is much 
increased, and the number of operatives is considerably 
reduced. Thus, whereas with the ordinary (non-automatic) 
type the best girls are only able to look after four looms, even 
as manv as 12 to 16 automatic looms can be attended to by one 
міі. The benefit to the manufacturers, however, is by по 
means indicated bv these figures, since the girls in charge of 
the automatic looms earn much higher wages. bemg paid by 
tlie piece, but against the increased output per loom has to be 
set its higher initia! cost. 

The present is certainly a verv opportune time for a full 
discussion of the relative merits of the steam and electric drive, 
and it is to be hoped that the mmpression will not gain ground 
that the Joint committee at present investigating the subject 
1х loaded," to use a term which has been much discussed in 
connection with a recent Roval Commission. 


Some Recent Electrical Equipments 
in Textile Factories. 


. . а 

The great advantages of an electric drive are generally 
appreciated by all power users, and the object of this article is 
to vive particulars of som? recent installations rather than to 


Fic. 1.—4 2)) н.р. Moroa DRIVING THE WEAVING SHEDS. 


discuss the pros and cons of electric driving as applied to th: 
textile industry. 

While only a limited number of new spinning mills are elec- 
trically driven, a considerable amount of work has been carrie 
out by electrical firms in this country in converting old mills 
from steam to electrically driven, and whereas before the 
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View or THE Canico PRINTING MACHINES IN A ScoTCH Works. 


Fia. 5.—VIEW IN THE CALENDER HOUSE OF THE SAME WORKS. 


ia. 3. 


Г 


Sin ЕГКАХАН ARMITAGE & Sows. 


OF THE CaLico PRINTING MACHINES. 


2.—GENERATING STATION AT THE MILLS 0^ 
Fig. 4.—ANOTHER VIEW 
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advent of the electric drive the replacing of a worn-out engine by Messrs. Mather & Platt. These mil!s comprise spinning, 


The generating 


necessitated stopping the mill entirely for a longer or shorter weaving, dy:i:: and finishing departments 
period, it is now possible to make a | = BOE d 
conversion without any stoppage 
whatever, the various rooms and 
sections being transferred from the 
steam engine to the electric motors 
during the week-ends. It is of in- 
terest to mention that it is now 
nearly 10 years since Messrs. Mather 
& Platt (Ltd.), of Manchester, 
equipped' the first electrically- 
driven 4 weaving shed in Great 
Britain. 

Itis now standard practice, both 
1п this country and abroad, to drive 
bleaching, printing, dyeing and 
finishing works electrically, the 
electric{motor having proved itself 
фо} Бе far in advance of all other 
methods for driving calico-printing 
machines and other machinery in 
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Fic. 6.—MaAIN SWITCHBOARD. 


a 
sets arc two in number, aggregating 1,700 в.н.г., and each con- 


sisting of a B owett-Lindlev high-speed engine direct coupled 
to а three-ph:se 440-volt generator and exciter, supplying 
current at a frequency of 50. In addition there is а small | 
double-current pilot set. Fig. 2 is a view taken in the generat- | 
dng station. The usual procedure at starting is to excite the 
main generators from the pilot set, and to run up the whole of 
the constant-speed motors from rest simultaneously with the 
generating sets; a separate starter is, however, provided with 
each motor, in order that it may be started up independently 
in case of need. The engines are arranged to work condensing 
or non-condensing, as may be required, and the condenser 
pumps are driven by a common motor. The centrifugal pump | 
is direct coupled to one end of the motor spindle, and the 
air-pumps driven through spur gearing from the other end. 
The plant is controlled by the main switchboard, shown in р 
Fig. 6. 2 
Some very difficult problems arose in applying the motors to 
the different sections, and it must be borne in mind that the 
whole of the change-over had to be accomplished without 
stoppage of any of the processes. Fig. 1 shows а 200 B.H.P. | 
motor driving one of the weaving sheds. The steadiness of 
the electric drive compared with the old beam engine drive 
is very noticeable, and is exemplified in the reduced breakage 
of ends on the spinning frames, and in the consequent in- 
creased production. А vertical cylinder drying machine and 
its electrical equipment are shown on Fig. 7. 
In a large works in Scotland for bleaching, printing. dveing 
and finishing, Messrs. Mather & Platt have installed five 
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Tic. 7.—V ERTICAL. CYLINDER ,DRYING MACHINE AND IT: ELECTRICA 
EQUIPMENT. 


which, according to the class of goods, 
wide variation and minute regulation of the 
speed is required. 

Some information relative to recent in- 
stallations carried out. by Messrs. Mather & 
Platt will doubtless be of interest to our 
Teaders. Thi; firm's unique position аз 
nanufacturers of bleaching, printing, dyeing 
and finishing machinery for textile processes, 
as well as of electrical machinery per se, gives 
them exceptional facilities for applying 
Ё electric power to the various classes of textile 
equipment in the most efficient and up-to-date 
manner. 

” By kind permission of Sir Elkanah Armi- 
tage & Sons, of Pendleton, Manchester, we are 


able to give some particulars of the complete 
equipment ‘rece i j ir mi | 
quipment ‘recently installed in their mills F13. 8.—GENERATING STATION AT Large BrEACuINO Works IN Scorra iv. Ё 
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owing to the prevalence of steam and water. Fig. 8 shows: 
the generating station аё these works. 

The water supply to the dye house, &c., is furnished by а 
Mather & Platt patent turbine pump with direct- 
coupled motor. The large stenters, of which there are 
four, are each driven by a separate motor provided with 
a variable speed controller. Any stenter can be instan- 
taneously stopped by pressing a push-button-at the 
delivery end. Fig. 5 is a view in the calender house, the 
machines in which are driven by separate geared motors. 
The calenders are provided with a small electrically- 
driven batch hoist. Figs. 3 and 4 show some of the 
calico-printing machines, each of which is driven by 
a variable-speed motor through worm gearing. Two of 
the printing machines are of very large size, and are 
provided with specially designed controllers giving a 
very wide range of speed. 

These works have installed their own electro-coppering 
plant for the printing-machine rollers. The common 
practice among calico printers is to use solid copper 
shells forced on to iron or steel mandrels, but in the 
works under notice cast-iron shells are used on which 
copper 13 electrolytically deposited to take the engraving. 
By this means, far less money is locked up in copper than 
is usually the case. The aggregate power of motors 
installed is well over 1,000 в.н.р., and the works are 
electrically lighted from the same generating plant. 

Fig. 9 за view taken in one of the largest textile 
factories in South America, where Messrs. Mather & Platt 
have recently installed about 100 electric motors, aggre- 
gating about 2,000 B.a.p. The supply in this instance is 
three-phase at 400 volts and a frequency of 50 from the 
local power company, and this is used for all constant 
speed motors. А private water-power plant (Fig. 10) 
has, however, been installed in addition, which supplies 
continuous current to the variable-speed motors in the 
print works, of which there are about 30. 

In conclusion, we are pleased to be able to record 
that Messrs. Mather & Platt are maintaining their 
position in this class of work, and are at the present time 
equipping one of the largest cotton mills in India with 
over 70 three-phase motors. 


generating sets and nearly 100 motors. In this instance the 
equipment is on the 220-volt continuous-current system on 
account of the large number of processes requiring variable speed 


Fic. 9.—View IN A LARGE TEXTILE FACTORY IN SOUTH AMERICA. 


motors. The conversion of these works 
from steam to electric drive has been 
spread over several years, the large 
number of small steam engines scattered 
about a works of this nature rendering 
the conversion to electric drive a 
siinpler matter as regards maintenance 
o production than in the case of cotton 
mitts where, commonly, a single engine 
drives the whole place. The individual 
driving of the different machines pro- 
vided many interesting problems, chiefly 
on account of the Hated space avall- 
able. The plant is kept in first-class 
condition, an essential to the satis- 
factory operation of all electrical 
machiperv, and it may be of interest 
to mention that the original carbon 
brushes are still in operation on two 
of the generators which have been at 
work nearly five vears. Speaking 
generally, a separate motor is provided 
ior each machine, and the different 
types of switchgear to suit the varying 
conditions are very noticeable to anyone 
not thoroughly conversant with installa- 
tions of this character. Some of the 
motors are of the totally-eaclosed 
tvpe, but practically no trouble has 
been experienced with any of them, 
although the conditions are ve А Еіс. 10.— PRIVATE WarTzg.POWER PLANT АТ THE SAME WORKS. 
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Electric Driving at the Mersey 
Spinning Mill. 


The question as to whether an adequate return would be 
obtained for the sum expended in electrifying textile factories 
has been receiving great attention by engineers and mill- 
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Ес 1.—УОоЛМЕТЕВ AND SWITCH FOR SIGNALLING TO Vaniovs Rooms, 


owners, and for this reason we publish the following account of 
the electrical driving of а portion of Messrs. Thomas Rhodes 
& Co.'s mill at Hollingworth. 

As is well known, this class of work involves many problems 
so that the hest results are obtained by compromise. 
There is ihe capital cost, the cost of running and 

also the effect of the electric drive on the output 
and the quality of the product. The ; present 
installation is of considerable interest, as it 
demonstrates a side of the question which 
does not always receive the consideration it 
deserves, viz., that the cost of production of power 
рег unit wih an electric installation is not always 
a reliable gauge of its value to a manufacturer. 
There аге тапу other considerations which must 
be taken iuto account. Когехатрю, the conveni- 
ence, adaptabiity and efficiency in operation, 
when applied to manufacturing mac hinerv, often 
much outweigh a somewhat higher initial outlay 
and a slight!y enhanced cost of producing the 
power required. 

The Mersey Mills, whose installation is described 
below, are situated in the*Longdendale Valley. 
and comprise spinning miils containing 47,100 weft 
spindles, 33,178 twist spindles, and 5.928 ring 
spindles ; : and a weaving, shed containing 1,875 
looms. ` The alterations and i improvements in driv- 
ing these premises have not been confined solely 
to the installation of a system of electrical trans- 
mission, but also to the method of raising steam, 
the class of engine used, and the general arrangement of the 
shafting, these questions having been under consideration for 
some time. - Originally the Mersey Mills were driven by four 


engines developing 627, 393, 235 and 476 r.H.P. respectively. 
The transmission was entirely by toothed gearing, shafting 
and belting, the steam being supplied from nine boilers, 
working at about 75 lb. pressure per square inch. After making. 
à careful investigation of the works and the character of the 
load driven by each engine, it was found desirable to replace 
the two last-mentioned engines, and these engines were. 
accordingly replaced by a vertical three-crank triple-expansion 
engine, designed, built and erected to his specification, by 
Messrs, John Musgrave & Sons, of Bolton. The engine was 
designed for driving a load of 89 51.Н.Р. Аз soon as it was 
found in practice that the results obtained were in accordance 
with those anticipated. namely, greater economy in coal con- 
sumption, and increased production owing to the more regular 
turning, further specifications were prepared for the replace- 
ment of the other engines, and an order was placed with Messrs. 
"cott & Hodgson for a vertical 1 ‚340 H.P. three-crank triple- 
expansion engine. 
The next stage in the work was to proceed with the simplifi- 
cation of the transmission, and the result of an investigation as 
to the regularity of turning showed that whilst the engines were 
working with a total periodic fluctuation of speed per revolution 
which was less than 11 per cent., yet in the case of one of the 
spinning mills driven by No. 1 engine, the irregularity in turn- 
ing was increased to about 12 per cent., and in the case of 
the spinning room driven by the second engine, the irregularity 
exceeded 15 per cent. owing to the gearing and shafting. Ав а 
result of this investigation it was decided to adopt electrical 
driving for such parts of the spinning mill as involved indirect 
mechanical drives, whilst at the same time slight modifica- 
tions in the transmission were made so that the whole of the 
weaving shed should be driven by No. 1 engine, and the whole 
of the spinning mill by №. 2 engine. In the scheme for 
electrical transmission it was decided to drive the alternator 
from the larger engine and to arrange that the whole of the 
Weaving shed should be driven by the other engine direct. To 
carry out the electric installation the lower second motion 
shaft of the larger engine was removed, and in its place was 
fitted the alternator, which was driven by ropes from the 
flywheel of the engine. This machine delivers three-phase 
alternating current, and is capable of developing 500 kw. 
(625 k.v.a.) The exciter is direct coupled t» the main shaft, 
the alternator shaft being driven by a rope pulley grooved for 
seventeen ropes. 
The switchboard (Fig. 2) is mounted on a level with the first 
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platform of the main engine. It is fitted with maximum type 
circuit breakers, voltmeter and ammeter for the generator, the 
necessary cxciter parel and a triple-pole circuit breaker and 
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ammeter for each motor; a separate three-core cable is run from 
the switchboard to each motor. Each motor is fitted with triple- 
pole switch and starting switch, and in order that the over- 
looker in each electrically driven room may know when the 
alternator has attained its full E.M.F. and he is able to start, a 
couple of incandescent lamps are fitted over each starting 
switch, whilst in addition there has been fixed for the engine 
driver, close to the engine stop valve, a voltmeter and a sub- 
sidiary shunt resistance in the exciter circuit ; the voltmeter, 


Fic, 3.—VIEW sHOWING Drive iN Моге SeInxnina Room, 


sof course, being connected across the main alternator leads 
(Fig. 1). Under the voltmeter are seven switches, each of which 
operates a bell in the respective rooms, so that immediately the 
full voltage has been obtained, the attention of the overlooker 
in each room is attracted by a loud-ringing bell, in addition to 
the lights mentioned over the starting switches. The current is 
conveyed from the switchboard to each motor by a three-core 
bitumen insulated armoured cable, and as far as possible the 
cables are run along the walls outside the mill. Six cables are 
taken out through the wall at the back of the switchboard, 
where three are run to the right and three run to the left. 

Six motors of the wound rotor induction type are installed. 
Three of these are capable of developing 120 н.р. each, 
while three are of 90 n.p. The mofors drive the following 
rooms :—The twist card room. the spianing cellar, the winding 
room, two spinning rooms and the frame room. In the case 
of one spinning room and the spinning cellar the motors are 
fixed in separate chambers, and the line shaft is extended 
through the wall so that the motors are entirely separated from 
the room in which the power is required. In these cases, 
however, the starting switches are fixed on the wall in the room 
in which the driven machinery is situated. In the case of the 
twist card room and winding room, the motors are fixed on 
the wall, but in the case of the new side spinning room and the 
fram? room the motors are carried on massive girders. From 
the above description it will be seen that it is necessary for each 
motor to be started in the room where the driven machinery 
is placed, and the starting switch is enclosed for protection 
against fire in a sheet-iron case fitted with a glass front. Th? 
switch itself is fixed near the ceiling, and the lever is operated 
by a stecl rope attached to a small ratchet wheel which is 
placed at a convenient distance for operation by any authorised 
person. Ti^ whole of the contro! is effected at the starting 
switch, so that the rotor slip-rings are never short-circuited. 
This is an unusual feature, and particular care had to be taken 
in the design of the slip-ring gear to enable the machines to run 
continuously without undue heating at this part. But this 
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arrangement was adopted so that the whole of the automatie 
no-volt release gear might be included in the starting switch, 
and no special attention be required by the motor itself when 
the current was interrupted. In order to conform with the 
Home Office regulations, a triple-pole quick-break switch was 
included in the main circuit close to each motor. Except in 
cases of emergency it is not desirable to operate this switch, and, 
therefore, each switch is included in a cast-iron lock-up box, 
but the key is enclosed in another small box fitted with glass 
front and fixed close to the switch, so that in case 
oi emergency the glass may be broken and the 
key obtained without loss of time. Fig. 3 shows 
the system of drive used in the mule spinning room. 

As a considerable amount of fly and fluff often 
collects in motors situated in such positions as 
those at the Mersey Mill, it is necessary to have 
the machines blown out periodically. For this 
purpose a compressed-air equipment was provided, 
the blower being driven by a subsidiary engine 
required for other purposes. From the receiver of 
this blower pipes are run to each motor, and the 
motors are periodically blown out by air at a 
pressure of 60 lb. per sq. in., a flexible rubber 
connection being made between the end of the pipe 
and the nozzle used for blowing out the motor. 
All the motors throughout the mill have been 
made of ample size for their work, and this has 
resulted in steady driving, there being no sign of 
the “ flicker ” which is often seen when motors are 
put in to drive long mules. The whole of the 
installation has been carried out by the General 
Electric Company, to whom we are indebted for 
the above information. The motors are, of course, 
of this firm's we'l-known “ Witton ” make. 

It is interesting to know that Messrs. Thos. 
Rhodes are entirely satisfied with the results of 
electrical driving, and that the regularity 
of turning. which was the particular point aimed at, 
is all that could be desired. It was not expected that any 
reduction in the power required to drive the load would 
take place. Actually, a slight increase in power occurred, but 
as a set-off against this increase, the production of yarn on the 


Fic, 4.—120-un.r. Moron at Кеүхогрѕ’ Мил, STOCKPORT, 


spindles driven electrically his been increasel by about 6 рег 
cent., and the yarn produced is of a very superior quality. № 
mist be borne in mind that this imorovemont his been secured 
at a mill which was previously working as e‘ficiently as was 
possible with “a“system o!f-mec'ianical trans nission. ; Messrs. 
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Rhodes further say that the very regular turning has resulted 
in'the practical extinction of repairs to the machinery, and that 
the mules now require scarcely any attention. The adoption 
of electrical transmission has also permitted a considerable 
length of horizontal shafting as well as two vertical shafts to be 
dispensed with, while a large number of bevel wheels have been 
put out of use, thus effecting a considerable saving in lubri- 
cation, attention and repairs. 

Finally, the result of the replacement of the old engines and 
boilers, the renewal of 72,000 spindles, of all the card-room 
machinery, and the addition of 5,928 ring spindles has enabled 
Messrs. Thos. Rhodes & Co. to increase the number of their 
looms from 1,350 to 1,855, which are supplied bv yarn spun on 
the premises. Owing to these changes an increase of over 
26 per cent. in production has been secured, even after allowing 
for the increased amount of yarn spun by the additional 
5,928 ring spindles. In addition to these advantages the con- 
sumption of coal, which was about 145 tons per week before the 
renewal of the engines, boilers, and machinery, has been 
reduced to an average of 120 tons per week—a highly satis- 
factory result after taking into account the great increase т 
general production. 

Another interesting equipment put down by the General 
Electric Co. is that at Messrs. Reynolds’ mill. А few years 
ago this firm purchased а mill adjoining their own. This was 
driven by a water turbine of 90 H.P., and a compound horizontal 
steam engine of 120 r.H.P., the steam for which was supplied 
from the main boiler range at Messrs. Reynolds’ No. 1 mill. 
Both units transmitted power on to the same line shaft by 
means of separate rope drives. 

The steam engine has been discarded, but the water turbine 
has been maintained in its original form, and in place of tlie 
engine has been installed a 120 в.н.р. motor (Fig. 4). The nor- 
mal working load of the two units is 180 H.P., the arrangements 
being such that the water turbine always exerts its maximum 
effort, the balance and the governing being done Ьу the motor. 
Messrs. Reynolds find the change extremely beneficial, and in 
addition to large savings in fuel, lubrication. and running 
expenses, are getting very even running, this giving better 
reduction. 

With regard to the generating plant, there are running on the 
same shaft two 150 kw. machines, one supplving direct current 
at 230 volts and the other alternating current at 500 volts. 
The direct-current machine is used for lighting and supplying 
poyer to 12 motors distributed throughout the works. The 
alternating-current plant is at present only supplying the 
120 B.H.P. motor mentioned above. Both generators are 
driven bv one set of ropes from the flywhee! of the main engine, 
which is compound tandem horizontal, and has a capacity of 
650 r.H.P., the boiler pressure being 1601b. per square inch, the 
steam. afterwards being superheated to 500 deg. Тһе remaining 
output of th» engine is carried by direct rope drive to the main 
line shaft in the doubling room at the No. 1 mill. 


Westinghouse Loom Motors. 


1 Тре introduction of the electric drive into textile mills was 
at the start а slow and often tedious process. At first elec- 
tricity was used for lighting only, but gradually one or two 
motors deriving their supply from the lighting mains were also 
installed. Next, the steam drive was replaced Бу a single 
motor or by a number of motors of medium size which were 
used to drive the lines of countershafting to which a number of 
machines were connected һу means of belts. With further 
experience, however, it became apparent that for certain par- 
ticular c'asses of work, e.g., ring-spinning frames and weaving 
looms, the driving units could with advantage be made smaller 
and the drive split up still further into smaller groups. In this 
way the individual drive came into being. For weaving looms 
1n particular it is now the universally accepted method. 

The question which at once presents itself to the textile mill- 
owner lin “this connection is whether the electrical drive in 
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general and the electric driv. for looms in particular are busi- 
ness propositions. In order that it may fulfil this. condition 
the electric drive must be able to produce a greater output of 
an improved quality and at less cost than the steam drive. 
Experience has shown that it can do all these three things. In 
this connection the British. Westinghouse Electric Mfg. Co. 
have been good enough to supplv us with their views on this 
problem and to give us details and illustrations of plant which 
they have actually installed. 

They find that for electrically driving looms three-phase 
current, preferably at a frequency of 50 or thereabouts, is really 


Fic. 1.—WEavING SHED AT Messrs. HILBERT & Co.'s Мил, Ат HYDE. 


the only satisfactory system of supply. When this is used th 

motor speed is constant, Бешта dependent only on the frequency 
of the supply and entirely unaffected by such variations ш the 
voltage as are caused by the starting-up of other motors. A 
very even turning moment 1s thus obtained, which is of course 
of the highest importance since it reduces the risk of broken 
ends. This even turning moment cannot, however, possibly 
be obtained by means of belt drive from a countershaft for 
the following reasons: with a belt drive there is always a cer- 


Fig. 2.— WESTINGHOUSE Loom MOTOR. 


tain amount of slip, and unfortunately it is a well-known fact 
that this slip is not constant but is continually varying however 
steady the prime mover may be; the same effect is obtained 
with a rope drive but of course to a less extent. Also there is 
a certain amount of slip dependent on the amount of load trans- 
mitted, `0 that if six out of a group of 20 looms driven from a 
countershaft are stopped the speed of the remaining 14 will be 
increased. Due to all these causes the mechanical drive cannot 
possibly.give as smooth running as the individua! electric drive, 
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and it is obvious that a better quality fabric is obtainable frc m 
the electrically-driven loom, for which a higher selling price is 
obtainable in the open market. But this is not all. With the 
mechanical drive it is impossible to run the looms at the maxi- 
mum speed the material would stand, as this maximum would 
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Ги; 3.—Patesr '*TEknk&Y " TowkL Loom ror WEAVING ALL KINDS 
oF TOWELS WITH Fancy HEADINGS AND FRINGES. 


be continua v exceeded at intervals due to variation in the 
speed. With. the individual electric, drive the steady even 
running enables a higher specd to be uscd. thus increasing the 
output and the net earnines of the sheds. | 

It is therefore clear that both improved quality and quantity 
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Ес. 4.—-Гоом WITH Swiss SHUITLs MOTION вок WhAVING FANCY 
СошоскЕь Leno CLOTHS. 


of output result from the cdoption of individual electric drive. 
Another advantage not hitherto mention: d 13 the saving of 
power wased in overhezd shafting ard belting which is very 
large compared with that required for the looms themselves. 
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Turning to the actual plant designed by the Westinghouse 
Co. for textile purposes, Fig. 1 shows a view of the weaving shed 
at Messrs. Hibbert & Co.’s Greencroft Mill at Hyde. The plant 
here installed consists of 150 } н.р. totally enclosed squirrel- 
cage loom motors working off a 220-volt 40-frequency supply 
and running at 770 revs. per min. Each motor is fitted with 
a spring belt tightener, as shown in Fig. 2, and is controlled by 
a special enclosed loom switch and fuses. This motor forms 
one of a complete line of motors the Westinghouse Co. have 
developed for locm driving which are made in eight sizes with 
outputs varying from ! to 2$ н.р. They are totally enclosed 
so that there is no possibility of fluff or waste finding its way 
into the interior. They are specially designed and constructed 
to give very high efficiency, and are fitted with ball bearings to 
reduce friction losses and ensure a quick easy start from rest. 
Lubrication is effected by means of screw-down Stauffer lubri- 
cators, which are filled with grease. Figs. 3 and 4 also show 
Westinghouse motors applied to various kinds of textile work. 
To sum up then, the chief point in favour of the electric drive 
is not the saving in power costs but the improved quality and 
quantity of the fabric obtainable from the loom. 

The information in this article has been obtained from a 
small booklet, entitled < Loom Motors," issued by the British 
Westinghouse Co., and kindly supplied to us for the purpose. 
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В.Т.-Н. Motors in a Cotton Mill. 


Mill-owners are rapidly realising the fact that the electric 
drive is superior to any other form of motive power for textiles, 
giving, as it does, better and more regular service, and thus 
resulting in a steadier driving of the machinery, a more even 
and economical production, with a corresponding increase in 
output and an improvement in the quality of the finished 
article. That the adoption of electric motors for mill-driving 
purposes is gaining great favour no one can deny, and we think 
no further evidence of this will be necessary after we have 
stated that the British Thomson-Houston Со.. of Rugby, have 
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installed upwards of 30,000 в.н.р. of motors in 172 different 
textile factories in the United Kingdom alone. 

One of the largest, if not the largest, textile mill in England, to 
adopt the electric drive is that of Messrs. J. Dewhurst & Sons 
(The English Sewing Cotton Co., Ltd.), of Skipton, where, 
only a short time ago, the British Thomson-Houston Co. 
installed a cc nsiderable number of electric motors for operating 
the entire plant. hg r 

The electrical equipment is worked from a three-phase 
900-volt circuit, the frequency being 50. The supply is obtained 
from a central station belonging to tho mill. The motors are- 


NovEMBER 17, 1911. 


4l,inQ,number, ranging in size from" j н.р. to 300 H.P., and 
aggregating 1,7284 p.H.P. The whole of the motor equipment 
was manufactured and installed by The British. Thomson- 
Houston Co., and{we are able to give herewith illustrations 
typical of the method of driving emploved. In general the 
group system is used throughout, but in several departments 
novel features are introduced in the application of the motors 
to the driving of the line shafts: some being direct connected 
and others with a double-rope drive from a single motor pulley 


Fic. 2.—A BLowiNG Room. 


in opposite directions. The methods illustrated of supporting 
the motors in an Inverted position directly connecting them to 
the line shaft through a flexible coupling is, the company find, 
one of the most effective means of applving electric power to 
existing line shafts as it gives the maximum of efficiency 
obtainable in transmission, and the minimum of inconvenience 
in installation, since the changeover from steam to electric 
driving can be made during a week-end without stopping the 


Fic. 3.—AN ILLUSTRATION OF THE ADAPTABILITY OF THE ELECTRIC MoToR. 


productive machinery during working hours. Another method 
illustrated is that of supporting the motors on the wall on 
suitable brackets, where the inverted method of support is not 
practicable. This also ensures that the whole of the floor space 
is available for productive machinery, and is not obstructed by 
the introduction of motors, as the space occupied on the wall, as 


:'shown'in our illustration, is useless for other purposes. This 
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installation is a typical example of the most recent practice in 
the application of electric power to an existing mill previously 
operated by steam and ordinary mill gearing. The installation 
has now been in operation for some months, and has, we 
understand, given unqualified satisfaction. 

Turning to the illustrations, Fig. 1 shows a 300 н.р. B.T.-H. 
electric motor, direct connected to shafting driving doubling 
frames in the No. 1 flat, No. 2 mill. Fig. 2 illustrates the 
interior of the blowing room in No. 3 flat, No. 2 mill. It will 
be noticed that the B.T.-H. motor, which is of 50 H.P. capacity, 
is supported on the side-wall, and is connected directly to the 
line of shafting. Fig. 3 is а fine example of the adaptability 
of the B.T.-H. electric motor as regards positions, This motor, 
it will be observed, is suspended from the ceiling, and is driving 
the machinery in the card room running in opposite directions, 
by the aid of ropes from the same pulley. The horse-power of 
the motor is 130 when running at 485 revs. per лип. Amongst 
the other numerous important contracts recentlv secured by 
the B.T.-H. Co., for the electrical equipment of textile mills 
we may mention:—Thomas Firth & Sons, at Brighouse ; 
English Sewing Cotton Co., Ltd., at Skipton, and at Matlock 
Bath; Wilton Spinning Co., Ltd., at Radcliffe; J. & P. Coats, 
at Glasgow ; and Blackwood Bros., at Kilmarnock. 


j 
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The Ventilation of Textile Works. 


The problems connected with the ventilation of textile mills 
are of the greatest importance to evervone concerned, as the 
removal of the dust which is generated in the various processes 
is essential to the health of the workers, while it also to a large 
extent reduces the risk of fire. Numerous svstems of ventila- 
tion have been considered and employed. from time to time, 
many of them successfully ; for instance, mechanical ventila- 
tion by the use of open-tvpe fans was first introduced. Although 
this arrangement was, of course, ап enormous advance on 
methods previously employed, which consisted either of 
automatic cowls or fans of crude or inefficient design, vet even 
air propellers have their limitations, and, though still holding 
the field for many applications, thev are now being set aside 
in favour of centrifugal fans where ducts or trunks are required, 
or where dust, fluff or other solid impurities have to be collected 
or conveved from the rooms in which they 
are given off. 

Among the firms who have studied the 
questions of ventilation are Messrs. Matthews 
& Yates, of Swinton, the makers of the 
well-known Cyclone type of ventilating 
machinery. It was whilst installing the type 
of propellers mentioned above that 1t became 
evident to them that to clearthe airthoroughly 
in rooms where dusty processes were carried 
on it would be necessary to collect the im- 
purities at the point where thev were made, 
and thus to prevent their getting into the 
general atmosphere, both to the detriment of 
the goods produced and to the health of the 
workers employed. This led them to intro- 
duce their well-known centrifugal fans for 
such purposes in connection with a system 
of sheet steel trunks with branches, hoods 
and hoppers for every machine. А Cyclone 
separator was also used for collecting the dust, 
thus preventing it from becoming a nuisance 
outside. In what follows we describe the 
application of this system to a number of operations connected 
with textile work. 

In the spinning of flax, for instance, where the Cyclone dust- 
collector system has been very generally adopted, machine 
hackling claims first attention. Of course, owing to the many 
types of machine used, no general method can be devised, and 
the system must, therefore, be adapted to the particular mill 
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in which it 1s being install. d... A methed which has, however, 
proved successful with brush and doffer machines is to provide 
an underground duct beneath the machines with grids at 
intervals, or vertical collecting pipes rising in the centre of 
each machine. This arrangement draws the dust inwards or 
downwards frem all parts of the machine where it is made, and 
it is thus prevented from getting on to the finished work or 
being inhaled by the workers. The machines are connected 


by means of branch ducts to a main duct, and thence to a 
Cyclone exhauster, which maintains a constant and powerful 
suction. 
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Fic. 1.—Воуіхс Carp FRAMES FITTED WITH THE CYCLONE SYSTEM OF 
Dust COLLECTION. 


These machines ean also be ventilated thoroughly by applv- 
ing the localised method devised by Messrs. Matthews & Yates. 
At the top of the stripper bars, and running the full length on 
either side of the machine, are placed two specially designed 
hoods. These are connected up to the main trunk, which may 
be either overhead or underground. Where, however, the 
machines are arranged in pairs, as 1s usually the case, four 
hoods are, of course, necessary to each pair, Messrs. Matthews 
& Yates point out that in this room, perhaps more than in any 


Fic. 2.—CnRorPiNG Room, SHOWING THE SYSTEM ОР Dust COLLECTION. 


other department of a textile factory, it is necessary to supply 
arrangements for replacing the air taken out by the exhauster. 

The Cyclone dust-collector system can also be applied to 
hand-hackle benches. In this case, opposite each hackler is 
fixed a branch pipe connected to the main duct, which is 
usually fixed over the bench. Any number of berths can be 
connected to one system, the size of the exhauster and ducts 
being varied to suit the requirements of the installation. 


"TEXTILE ISSUE. NOVEMBER 17, 1911. 


This system of ventilation when applied to cards requires. 
that each machine shall be fully covered in, the dust being then 
extracted from the inside of the case. This is most easily done 
by means of connections under the feed table. А row of cards 
thus treated, it is claimed, transforms a room otherwise unfit 
to work in into one in which practically no dust is visible, 
Here again, Messrs. Matthews & Yates point out, the details, 
such as the size of the several connections and the manner of 
making and placing them, calls for the advice of a specialist, 
or failure is sure to result. 

Fig. 1 shows a series of roving frames fitted with the Cyclone 
system of dust collecting. These frames and those used for 
drawing usually occupy the same rooms as the cards, and 
where the former are few in number al! mav be connected to the 
same system. Ц is generally found, however, wiser to treat 
the drawing and roving frames separately from the cards, using 
one exhauster with its svstem of trunks for the former and 
another for the latter. Over each head of drawing and roving, 
and near the drawing rollers, 13 placed а hood of special con- 
struction. Each hood is connected by a vertical branch pipe 
to the main duct carried near the ceiling. This terminates in 
the exhauster, and thus the dust made by the machine 18 never 
allowed to mingle with the air of the room, but 18 at once con- 
veyed outside, or preferably delivered into a special receptacle. 
Other similar arrangements can be adopted for use with 


combers and spread boards. 


Fis. 3.— VENTILATION ARRANGEMENTS IN Влтентхс Room. 


Fig. 2 shows the arrangement used in the cropping room, 
where the machinery makes a huge amount of fluff and dust. 
Most cropping machines are provided by the makers with a tray 
behind each spiral cutter. These trays are covered in, and a 
special form of hopper is attached directly to them. Each 
hopper is connected, as usual, with a branch pipe, and to the 
main duct located either overhead or underground, in accord- 
ance with the circumstances. An exhauster and separator 
complete the installation. 

Coming now to jute spinning, in the manufacture of jute 
yarn many of the processes are very similar to those employed 
in the flax, and the dust-collecting problems may, therefore,. 
be treated in a similar way to those described above, but 
batching and softening are extra processes, and dusty ones, too. 
The same principle howev er, 18 utilised—that of collecting 
dust where it is made by hoods and hoppers connected by 
means of trunks to the exhauster and separator. 

Fig. 3 shows the systems of ventilating the batching room. 
There is some diversity in the manner in which this work is con- 
ducted. In some mills the bench is used as a duct along which 
the dust is exhausted. On the other hand, the harrow is either 
placed over or partially by a ventilating trunk, through 
which the dust is exhausted. 

In the softening room the chief difficulty is to prevent the 
ends of the jute from being drawn into the collectors. When 
this occurs the suction is destroyed, and the ventilating plant 


li, Iu] 


n hos 


[ Һр. tie 


PISIS d 
т. 
aw ue 

4) ys 
Wot ati. 
"IW е 
IS Vary 
n Жы 
tho lan 
ate un 


MALT, 


1 
Y “ты 


I leg T 


A ^ 
[| Jed ts 


N.vEÉMBER 17, 1911 


is thrown'out of gear. But owing to the suction employed on 
the downward draught this failing 15, it is claimed, not present. 
With the Cyclone system, Messrs Matthews & Yates consider 
the employment of downward draught is undoubtedly the right 
system, since exhaustion taking place above the heads of the 
operatives only draws into the fan dust which would otherwise 
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Еа. 4.— CYCLONE System or Dust COLLECTION IN COTTON CARDING 
Коом. 


lie dormant on the floor. The strong suction down the outlets 
prevents dust rising to the mouths of operatives. Under 
ordinary circumstances a little dust will be seen beyond the 
oil and water tanks. It will be found that if the first series of 
rollers are well ventilated by a fan this so cleanses the material 
that no dust is found further down the softener. The plan 
employed by Messrs. Matthews & Yates is to box in the sides 
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Fig. 5.—CycLoNE HUMIDIFIER SYSTEM. 


very carefully with wood or sheet steel. They then exhaust 
from the base of the machine, with the result that the dust 
never rises above the top of the rollers, being carried away by 
the downward draught. 

Fig. 4 shows a portion of the system in a cotton carding room. 
Here each machine is connected to the system separately, and 
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this system is also controlled by a special arrangement, so as to- 
allow more or less dust-charged air to be exhausted from the 
card as circumstances require. 

In connection with the subject of ventilation in textile mills, 
we may call attention to the Cyclone humidifier (Fig. 5), which is 
now being installed by Messrs. Matthews & Yates in weaving. 
sheds, spinning rooms and other similar places. The apparatus 
in question consists of one or more Cyclone electric blowers, to 
which are connected a series of zinc trunks Zor the distribution of 
air. These blowers draw in air through a copper heating coil, 
and then deliver it into the series of trunks mentioned above. 
These trunks are fitted with water and steam sprayers, the air 
being delivered through holes which occur at intervals, in a 
warm moistened state in the winter and in a cool moistened 
state in the summer. The apparatus is so constructed that it 
humidifies, ventilates, heats or cools as required. 


The Oerlikon Drive for Ring 
Spinning Frames. 


’ Among the improvements which have been introduced by 
the Maschinenfabrik Oerlikon into the electrical equipment of 
textile mills mention may be made of the spccial motor they 


Fig. 1.—Оквтлкох RING FRAME 
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have designed for driving ring spinning frames. This motor 13 
provided with a means for periodically varying the speed, thus 
allowing, it 18 claimed, more favourable results to be obtained 
on fine counts than is possible with the constant speed drive. 
It is a fact well known to every practical spinner that the 
tension in the thread varies with the different diameters of the 
cop, and, as a matter of fact, it is greatest when the smallest 
portion of the cop is being formed, and smallest when the 
largest portion of the cop is being dealt with. This varying 
tension with each lift of the ring rail takes place between the 
traveller and the cop, and is transmitted through the thread to 
the yarn stretching from the thread guide to the front rollers 
($.е., to the weakest point in the thread), and although slightly 
diminished by the rubbing action in passing through the 
traveller and thread guide, it may still be considerable. This 
varying tension in the thread is the chief cause of broken ends, 
and also results in uneven winding with hard and soft places 
in the cop. There have been many proposals and experiments 
made to overcome this difficulty, with little or no success. 
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hitherto, either because of the impracticability of the schemes 
or through lack of suitable technical appliances. 

This problem has been frequently attacked from the 
mechanical side, but, in spite of its many disadvantages and 
mperfections, the constant speed drive has always been 
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Fic. 2.—TExTILE MILL DRIVEN ву OERLIKON RING FRAME MOTORS. 


employed, owing to the difficulties which were encountered 
injchoosing a suitable mechanical contrivance whereby the 
exact regulation of spindle speed could be obtained. The first 
task therefore, from the electrical point of view, was the 
production of a motor which would be simple and also capable 
of regulation with a suitable controlling gear. And as a result 
the single-phase collector motor of the repulsion type was 
found to be the most suitable, for ky a simple device for 
changing the brush position an ideal regulation of speed could 
be obtained without shock or any alteration in the effic ney 


Fic. 3—APPLICATION OF OERLIKON Motors To RING 
SPINNING MACHINERY. 


Fig. 1 shows a ring frame motor of this kind made by the 
Maschinenfabrik Oerlikon. It has a speed variation between 
600 and 1,430 revs. per min., and may be adjusted to run at any 
speed between these limits, either when the motor is stationary 
or when the work is in progress. Contrary to repulsion motors 
of other systems, the Oerlikon motor possesses the advantage 
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of having only one set of brushes for each pair of poles, whereby 
on the one hand the construction and handling of the motor 
is simplified, and on the other hand an equal distribution of 
the current over the full circumference of the winding is 
obtained, thereby ensuring an efficiency which is very little 
less than that of the three-phase asynchronous motor. Con- 
trary to the direct-current series motor the Oerlikon motor 
possesses the double advantage of short-circuited brushes and 
good speed regulation, so that the efficiency of the machine is 
little affected by the speed at which it is run. The motor is 
dust-tight, and is fitted with ball bearings. Fig. 2 shows a 
textile mill driven by Oerlikon motors of this type. 

The method of applying this motor to the driving of ring 
spinning machinery is shown automatically in Fig. 3. The 
arrangement consists essentially of a rope (A, B) fixed at one 
end (A), the other end being connected with the lever (BC), 
which is provided with a weight (D) tending to hold the rope 
in its normal horizontal position, and connects its movement 
with that of the brushes (Е) on the motor. The rope (Т) 
attached at ({ receives a downward pull, the amount and 
timing of which are varied to suit requirements. И will be 
readily understood from the diagram that an equa! movement 
of the cord (T) along the curved path (G С.) results ш an 
increasing movement of the brushes, that is. the movement 
becomes greater the further the point G is from АВ. 

After reaching its lowest position, the rope AB is drawn 
upwards, to assume its original position bv means of the 
balance weight D. At the commencement of the building of a 
set the point G is gradually brought to the position G, by reason 
of the linear displacement of the cord (T). The brushes do not 
at once return to their original position, but undergo a slowly 
advancing and continuously oscillating movement, the 
amplitude of the latter increasing in consequence of the down- 
ward movement of G to G,. The movement of the brushes 


during the formation of the cop therefore corresponds with the 


requirements as represented by Fig. 3. Аз soon as the point 
G has reached the position G, the downward pull of T is arrested, 
but the oscillating movement continues between G, and Gs, 
whereby the brushes receive an oscillating motion between the 


- b 
Fia. 4.—Оввыкох Moron, DRIVING COLOUR PRINTING MACHINE. 


points C, and C,. Towards the end of the bobbin the move- 
ment of T is again introduced, and the point G is displaced 
slightly in the upward direction. 

The first tests with this device were not altogether successful 
owing to the natural tendency of the spindle to maintain its 
acquired speed while the quick changes of speed necessary are 
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the causes of difficulties, which nullify the advantages that are 
claimed for modifications of the duplex drive methods. * 

From the foregoing explanation it will be gathered that 
although many devices have heen designed and used which 
have considerably diminished the fluctuations in the thread 
tension, and су:п removed them altogether in theory, still 
they have been more or less failures in practice owing to the 
difficulty of overcoming the inertia of the spindle—that 1s, its 
tendency to dwell at its acquired speed. It is obvious that in 
order to remove the difficulty, the apparatus governing the 
regulation of motor speed should be in advance of the move- 
ment of the ring rail by an amount exactly equal to the 
tendency of the latter to lag when changing speed. By this 
means a uniform varn tension is maintained. It must not be 
imagined that it is merely necessary to time the change in speed 
во as to he in advance of the corresponding position of the ring 
rail, for the tendency to lag varies with the amount of change in 
speed. It is claimed that the automatic device patented by 
the Machinenfabrik Oerlikon fulfils the conditions by having 
that portion of its mechanism for varying the spindle speed 
working in conjunction with the arrangement which times the 
changes. By this arrangement the timing of the change is 
effected according to the amount of change in speed required. 

Although the number of speeds which can be obtained with 
three-phase variable-speed motors is limited, these motors have 
been largely applied for driving textile printing machines. 
This is all the more remarkable from the fact that for driving 
these machines continuous-current motors of the shunt type, 
or separately excited at different pressures, thus allowing an 
unlimited number of different speeds to be obtained, have 
nearly always been preferred for this purpose. It may be 
noticed, however, that in a large number of such installations 
dealt with by the Maschinenfabrik Oerlikon, installations in 
which the machines have been driven by variable-speed three- 
phase motors, excellent results have been obtained from 
the point of view of output, in spite of the limited number of 
speeds available. It is only necessary to choose the speeds 
judiciously, taking into account the ratio of reduction in the 
transmission gearing, and taking also into consideration the 
arrangement of the drying apparatus near the machine. 

Fig. 4 shows an Oerlikon variable speed three-phase motor 
driving a six-colour roller printing machine. The motor has 
five speeds which are obtained by altering the number of poles. 
The results obtained by employing this class of motor have 
been very ‘satisfactory, quite as much from the technical as 
from the economical point of view. They are, it is claimed, 
especially efficient as regards energy consumption when only a 
high-tension two-phase or three-phase current is available ; and 
where, in order to use any other type of motor, it would be 
necessary to erect rotary transformers of some description. 

Another interesting installation which has been carried out 
ky the Oerlikon Company is that in a large cotton mill at 
Gokak, India." Here are to be found 227 single-phase commu- 
tator motors driving the ring-spinning machinery. They are 
supplied from three Oerlikon 900 н.р. three-phase generators 
and two 90 H.P. generators supplying both three-phase and 
direct. current as required. 

For the above infcrmation we are indebted to Mr. С. 
Wiithrich, the manager of the London branch of the 
Oe:likon Company. 


Some Notes on Electrical Apparatus 
for Textile Work. 


Although there no longer remains any doubt that the adop- 
tion of electrical power in textile mills possesses substantial 
advantages, yet in order that these should be realised to the 
fullest extent, it will be agreed that it is necessary that the 
plant employed should be of а type perfectly suitable for its 
duty. 

The conditions in a textile mill are quite special, for not only 
сец the machinery in the workrooms to operate in a hot humid 
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atmosphere, but provision has to be made for guarding against 
the accumulation of cotton fly and dirt on the windings of 
the electrical machinery and apparatus. For this reason it 
is not sufficient to employ in cotton mills standard machine 
of the type which would be supplied for driving the line shafting 
in any ordinary shops. This fact was soon recognised by Messrs 
Brown, Boveri & Co., and in the course of their long experien« 
in the design of electrical apparatus for textile work they hav 
been able to evolve several types of machines each of which is 
particularly adapted to some special branch of work in the 
mill. 


Fic. l.—DRvM-TYPE STARTER FOR INDUCTION MOTOR. 


Considering first of all the choice of the prime mover, ex- 
perience has shown that for generating the power in a‘cotton 
mill a steam turbine direct-coupled to a generator is particularly 
to be recommended. Compared with a reciprocating set of 
equivalent size it has several important advantages. Thus the 
floor space and head room required by a turbo set is exceed- 
ingly small compared with that necessary for a reciprocating 
set of equivalent output, whilst lighter and much less expensive 
foundations are required. Moreover, the efficiency of the 
turbine even in small sizes compares very favourably with 
that of reciprocating steam engines, and in large sizes the 
possibility of expanding the steam in the turbine practically 
down to the condenser vacuum enables an efficiency to be 


' Fic. 2.—TorTALLY ENCLOSED SELF-VENTILATING INDUCTION MOTOR, 
WITH BUILT-ON STARTER. 


realised such a3 cannot possibly be reached with a recipro- 
cating engine. | | 

Again, while the efficiency of the high-speed generator 18 
equal to that of the low-speed type of machine, its special 
construction enables it to be used to still further advantage, 
for in every mill the rooms have to be artificially heated at 
least during some parts of the year, and where no other means 
are available live steam from the boilers has to be employed for 
this purpose. Messrs. Brown, Boveri construct their turbo- 
generators in such a manner that the air which is used for 
cooling th» machine can afterwards readily be collected a8 
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dt is discharged at a raised temperature and then conveyed to 
the mill by means of a suitable air trunk. 

Fig. 3 illustrates a Brown, Boveri equipment in the engine 
room of a cotton mill. The air trunk from the generators to 
the workrooms is clearly shown. This particular installation 
has been in operation for some years, and the firm's more 
recent type of machines is arranged with the air ducts for the 


generators beneath the, floor level, so that it becomes 
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again when the handle is full over. This short-circuiting of 
the fuses during the starting of the motor allows them to be 
made sufficiently light to operate immediately should the motor 
become overloaded. These switches contain built-in overload 
and no-voltage releases, which ensure the handle returning 
automatically to the'starting position should the motor become 
overloaded or the current supply fail. This type of switch is 
made in two patterns, the one shown in the accompanying 


Fic. 3.—STEAM TURBINE DRIVING ALTERNATING-CURRENT AND DIRECT-CURRENT GENERATOR IN TANDEM, SHOWING 
METHOD OF TAKING OFF THE Нот AIR FROM THE GENERATORS FOR HEATING THE MILL. 


unnecessary to run an overhead pipe, and the air can be 


delivered through ducts beneath the floor. 


Coming now to the question of driving the various machines 
in the mill, small induction motors with short-circuited rotors 
can well be used for driving such of the preparation machines 
as require to be individually driven, and for operating the com- 
paratively short line shafts. "These motors have the advantage 


of being exceedingly simple in construction and operation. 


Fig. 1 illustrates the special type of starter designed by 
Messrs. Brown, Boveri for this work. It consists of a solid cast- 
iron case containing a three-pole drum-type switch with con- 


Fic. 4.—VarIABLE SPEED SINGLE-PHASE MOTOR WITH AUTOMATIC 
REGULATING GEAR. 


tacts immersed in oil. Into the top of the case are screwed 


three plug-type fuses, which are thus very accessible and can 
quite readily be changed even by an unskilled person. The 
switch has two positions, “ off ” and “оп, and the contacts 
on the drum are so arranged that the fuses are short-circuited 
and the motor switched directly on to the mains when the 


handle is in a halfway position, the fuses being put into circuit 


illustration (Fig.1) being suitable for standing on the floor near 
the motor, and the other being arranged for fixing to the wall. 
In the case of the latter, the hand wheel is replaced by а rod 
with two cords by means of which it can be conveniently 
operated from the floor level. 

For driving the long line shafts wound-rotor motors are more 
suitable, as they start more quickly and with less current. 
Whether they are mounted on the wall or ceiling, or placed on 
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Fic. 5.—GRovP or RING-FRANES ARRANGED FOR DOUBLE DRIVE. 


the floor, it is equally necessary that the windings should be 
efficiently protected from the atmosphere in the room, and for 
this purpose Messrs. Brown, Boveri build a special type of 
motor arranged for self-ventilation by means of cool air which 
is drawn through ducts communicating with the outside 
atmosphere. With the exception of the intake and outlet to 
the ducts the motor is totally enclosed, so that the temperature, 
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humidity and dirt in the workroom have no effect on it. It will 
be noticed also (Fig. 2) that the starter 13 built on to the motor, 
this being another of Messrs. Brown, Boveri's special arranye- 
ments. This starter contains the ordinary rotor resistances 
and the main stator switch, both of which are controlled from 
the one handle. This handle is also interlocked with the brush 
hfting and short-circuiting device. The whole operation of 
starting and stopping the motor is performed by turning this 
handle. The switch 1s provided with overload and no-voltage 
releases, and the interlocking devices within the starter are such 
that on an overload occurring, or the supply failing, the opening 
of the switch automatically brings the rheostat to the starting 
position. Should the motors have to be placed overhead, this 
hand-wheel can be replaced by a grooved pulley and cord. 
This starter is claimed to be entirely fool-proof and enables the 
motor to be left in the hands of any unskilled operative. 

For driving ring frames Messrs. Brown, Boveri have de- 
veloped a special type of variable speed single-phase motor. In 
connection with this motor a special pattern of automatic 
speed regulating gear is employed which is driven by the 
mechanism of the frame and varies the speed of the motor and 
hence of the frame as the cops are formed. The motor and 
automatic gear are shown in Fig. 4. It will be noticed that in 
the case of these motors also the control is of the simplest 
possible nature. The controlling handle of the motor operates 
both the main switch and the brush rockers, so that it isas easy 
for the operative to start the motor as to pull over the strap 
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Fia. 6.—TAREE-PHASE LOOM MOTORS WITH SPRING SUSPENSION. 


of а belt-driven frame. The system of ventilation employed 
for these motors is similar to that previously described. 

Messrs. Brown, Boveri also use a special type of flexible 
coupling for these ring-frame equipments which is of simple 
design and prevents undue wear on the bearings, even where 
the alignment of the motor and frame is not perfect, as 
is sometimes the case when they are re-erected after having 
been dismantled for inspection purposes. In most mills each 
individual frame is driven separately, but where space is limited 
a saving can be effected bv driving two frames from one motor. 
An equipment for this double drive is also cheaper than sepa- 
rate motors for each frame. Fig. 5 illustrates а number of 
frames driven in this wav. For ring frames this double drive 
has the disadvantage that both halves of the frame must be 
doffed at once, but there is not this disadvantage with parallel 
winders and doublers, on which each spindle is filled inde- 
pendently of its neighbours. For the latier class of frames 
these variable speed motors are particularly useful, as thev 
allow the speed of the frame to be varied with the class of work 
in hand, so that the spindles are always run ac the highest 
possible speed. 

Looms can either be driven from the line shafting in the 
manner usually adopted with the steam drive or from indi- 
vidual motors. Messrs. Brown, Boveri have standardised a 
special series of small three-phase induction motors with out- 
puta of about I H.P. upwards for driving individual looms. 
Fig. 6 shows two of these loom motors. The motors are 
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suspended on special base-plates, so that part of their weight 
is utilised for tightening the driving belt, which necessarily has 
to be short. The tension of the belt can be adjusted by means 
of the springs seen in the illustration (Fig. 6), во that it is 
impossible for the loom to overload the motor. For controlling 
these little loom motors the makers employ a special type of 
switch box containing the fuses and a three-pole switch of a 
type which can be easily interlocked with the stop rod of the 
loom. For use with heavy looms Messrs. Brown, Boveri 
provide switch boxes containing reversing switches so that it 
is unnecessary to turn theloom by hand when setting back. 


* Schorch" Electric Individual Drive 
Installations in Cotton and Woollen 
' Mills. 


By W. R. ROTHENBERG, A.M.I.E.E., Mem. Textile Inst. 


Driving textile machinery on the so-called individual system 
has recently been adopted more and more in place of the 
mechanical or group drive. The principal reasons for,the 
adoption of individual drive are that all-round better financial 


Fra. 1.—* сновсн " MOTORS DRIVING Юовскоѕз LOOMS. 


results and more economical working conditions are obtained. 
In the textile industry in particular the cost of power forms 
a cardinal part of the total productive expenses, so that every 
saving has naturally an important influence on the nett earn- 
ings of the undertaking. The above statement refers in 
particular to plants that have been already installed for а 
number of years and which work by shafting in connection 
with one, two or three steam engines, the latter in most cases 
being uneconomical in operation. То this must be added 
the fact that existing shafting often consumes about 30 to 
50 per cent. of the total power produced by the engines. Ш 
course of time, then, it becomes absolutely necessary to 
modernise such an installation in order to reduce the working 
expenses to a minimum. This can be done in various ways. 
Still using the existing shafting, it is possible to improve matters 
by putting down more economical and-up-to-date,boilers and 
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engines. This, however, would mean considerable expense, 
go that the capital spent would not pay for the saving derived. 
Besides, the whole of the mills would have to be stopped for 
some time while such alterations were being made. А far 
better method of making the foregoing improvements is there- 
fore to introduce the individual electric drive, which can be 
done at much less expense. For such a drive totally enclosed 
three-phase motors only are employed, whose great advantages 


and good points for 
this class of work are 
already well known. 
It is, of course, taken 
for granted that only 
first-class motors 
fitted with ball bear- 
ings and constructed 
on f high efficiency 
principles are in- 
stalled. In the past 
it was not recognised 
generally that only 
with first-class three- 
phase motors was it 
possible to obtain in 
full force the great 
advantages of the in- 
dividualdrivesystem, 
with the result that 
light, cheap, low-effi- 
ciency: motors were 
employed, and it was dese > = 
therefore impossible [ 


to show an improve- 


with (the drive by 

shafting. It 13 claimed for the “ Schorch " motors that from 
the very first they have been an exception to this rule, as this 
firm has always excelled in producing highly efficient machines. 


These excellent results have been obtained bv exceedingly care- 


ful meclianical construction, specially selected ball bearings by 
which‘all friction losses are reduced to a minimum. and, further- 
more, by thetexcellent choice of the electrical and magnetic 
dimensions ofthe" motors. : 

Although the Schorch Electrical Co. had great difficulty 


Fig. 2.—HaTHERSLEY [.00М3 IN А LARGE YORKSHIRE MILL DRIVEN BY 'Scuoncu" MOTORS. 


13 


have received orders for over 2,000 of their specia] textile motors 
within the last three months. These include over 300 for 
the new weaving shed at Radcliffe, near Manchester, of the 
Co-operative Wholesale Society and many other complete 
electric individual drive equipments for use in textile mills in 
South America, China and Japan. It is further noteworthy that 
the same Company supplied within this year more than double 


the number of motors for this purpose than in the past year. 
Another interest- 


ing point is that 
various sizes of the 
`` Schorch " motors 
have recently been 
carefully tested by 
the = Physikalisch- 
Technische Reich- 
sanstalt, and the 
results are given in 
the accompanying 
curves (Figs. 4 and 5). 

It is obvious that 
with such special 
textile motors most 
favourable and eco- 
nomical results can 
be obtained in com- 
parison with the 
shafting drive. It is 
now, therefore, a 
matter of great im- 
portance for textile 
manufacturers to 
decide in each case as 
to the supply of elec- 
tricity. 1.2., whether 
they shall generate three-phase alternating-current in their own 
mill, or whether it is preferable for them to take it from a local 
supply. The deciding factor is always the charge the supply 
company makes per unit, and as these charges are most reason- 
able in this country, especially for textile manufacturers who 
offer a steady big load, I would advise this course in a good 
many cases. The three-phase supply system is now more and 
more adopted by the local authorities in textile districts: 
the Lancashire Electric Power Co., the Yorkshire Electric 


Fic. 3.—YorKSHIRE WEAVING SHED EQUIPPED THROUGHOUT WITH '*ScHoRCH" MOTORS DRIVING HATHERSLEY AND ровскоѕѕ Looms. 


in introducing the individual drive into this country, they have 
been able to show, by the large number of installations equipped 
in English mills during the last three years, that the indi- 
vidual drive has come to stay in this country also, and that 
for new mills, extensions, &c., this kind of drive will take the 
first place. What rapid progress the individual drive is 
making is best shown by the fact that the Schorch Electrical Co. 


Power Co.. and the Corporations of Manchester, Bolton, Bury, 
Huddersfield, Bradford and Keighley, all supply three-phase 
alternating current, and the average charge per unit 1s only 
about 34. to 4d., which is a uniform charge made for lighting 
as well as for power, the power and light supply being both 
taken off one transformer. If current can be obtained from 
an outside source, further additional advantages accrue :— 
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1. Reduction of first cost of the installation and buildings, 
owing to the absence of power-generating plant. 2. Ability 
to run portions of the plant on overtime without any increase 
in cost per horse-power used. 3. Unlimited supply of power 
available. 4. Reduced liability of total stoppage as compared 
with a private generating plant. Ilaid down about two years 
ago a power installation of 150 three-phase motors, ranging in 
output from 1} н.р. to 5 H.P., for a large Yorkshire mill, which 
was connected to the mains of the Keighley Electricity Supply 
Co. The firm in question have repeatedly mentioned to me 
that they are very well satisfied with theamount which they 
have to pay for energy (their rate is 34. per unit), and even 
declared that the power costs them ш all considerably less 


&c. (250 in number) will be singly driven by ^ Schorch ” 
totally enclosed high-efficiency ball-bearing motors. With the 
exception of the cards, for which two “ Schorch " three-phase 
motors of 100 H.P., each running at 260 revs. per min., will be 
installed, these motors will be direct-coupled to the shafting. 
The cards require a large amount of power at starting but very 
little power when running, and individual drive motors would 
not therefore be advantageous for this purpose. After the 
number of important installations that have now been running 
for some time the manufacturer may be legitimately expected 
to take the success of the individual drive scheme as assured, 
and when once this is the case the road to rapid extension will 
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be clear. At the present moment more than one-third of the 
electrically driven textile mills in this country are driven 
from three-phase central power stations, and a considerable 
extension is anticipated. 


Motors for Textile Work. 


The advantages of electric driving for textile work are now 
pretty generally recognised amongst the more progressive 
mill-owners, while progress is also being made even in the 
factories owned by the more conservative. The reasons for 
1,00); this are not far to seek. The electric drive has been 
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"Schorch " motors. With regard to the installation of the indi- this gear being so connected that only one operating hand- 
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mend a single-phase repulsion motor such аз that illustrated 
in Fig. 2. This machine has a double- pole quick-break switch 
built into the frame. This is operated by the same handle as 
is used to move the brush rocker, so that no other switchgear 
is necessary, either for connecting the motor to the mains or 
for regulating the speeds. These motors are specially recom- 
mended for use with automatic spinning regulators, this device 
consisting of certain mechanical gear which is driven from the 
spinning frame and connected to the motor handle. By its 
operation the speed of the motor is continually being varied in 
such amanner that the maximum speed which the yarn willstand 
without breakage is always obtained. Messrs. Siemens claim. 
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that by this means a much more uniform product is obtained, 
and the output is increased by at least 10 per cent., and in some 
cases аз much as 22 per cent. The motor itself is of alvery 
robust construction, being provided with two sets of brushes, 
one movable and the other fixed. The machine is totally 
enclosed, the base being flanged and divided into two sections 
for the inlet and outlet, respectively, of an air draught, which'is 
induced by the fan action of the rotor. 


Fic. 2.—SIEMENS SINGLE-PHASE REPULSION MOTOR FOR 
TEXTILE WORK. 


A further speciality of Messrs. Siemens, whichis meeting 
with very considerable success, is their squirrel-cage induction 
motor for weaving looms. These machines are built in nine 
sizes, from 0-25 up to 2 B.H.P., and are totally enclosed and 
fitted with ball bearings. Their efficiency is remarkably high. 
Several methods of connecting the motor tozthe loom are 
standardised, but many years’ experience has}proved to the 
satisfaction of the firm that the best results can be obtained 
by means of the gear drive. To enable the’ system to be 


Fic. 3.—SikMENS SQUIRREL-CAGE [INDUCTION MOTOR FOR WEAVING 
Loom, wits SPECIAL COUPLING ARRANGEMENT. 


employed under the peculiarly exacting conditions of loom 

ТУШ, they provide the special coupling arrangement shown 
behind the motor in our illustration Fig. 3. It will be noticed 
that the motor is supported in such a manner that the reduction 
gear may be accurately and expeditiously adjusted, whilst 


F ficiency per cent. 


‚б 


the supporting pedestal also provides а bearing for the end of 
the loom shaft. It is well known that in determining the size 
of motor necessary for loom drives, it is of particular impor- 
tance that the starting torque should be sufficiently great to 
ensure quick acceleration of the loom from rest up to full 
speed. All Messrs. Siemens’ loom ‘motors, therefore, are 
designed to develop an abnormally large starting torque. 

Messrs. Siemens inform us that they have received since 
last January orders for over 1,800 of these motors for driving 
looms in Lancashire and Yorksbire, and, except in a few special 
cases, these machines are always manufactured at their Stafford 
works. The success which this type of motor has met with on 
the Continent is demonstrated by the fact that approximately 
15,000 of them are at present running on weaving looms in 
various textile districts. 


The Union Evectric Co. design and construct a three-phase 
loom motor which they claim is the result of careful study and 
long experience of the problem, coupled with the use of the 
best materials and the highest class of workmanship. The 
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К: 2.—* Охюлх ^ LooM MOTOR. 


result issthe production of a durable and efficient motor, Ysuit- 
able for all kinds of power applications within the limits of 
its capacity. In many power applications maximum efficiency 
is of the greatest importance, especially in those cases where 
small motors are used. The high efficiency of the “ Union ” 
loom motor, it is pointed out, renders it slightly more expensive 


Fic. 5. —T esr Cokves or $.н.р, “ Union” Loom MoroR. 


in initial cost, but this is, it 18 found, rapidly recouped by the 
large saving made in power consumed. With the "Union " 
loom motor, it is possible to keep the regular running speed 
within 2 per cent. of the maximum, and therefore to obtain 
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the largest possible production from the looms, with the obvious 
result—saving of space, cost and capital outlay. Owing to the 
even turning moment of electric motors, not only is the output 
from weaving looms increased, but the quality of the product 
is improved by utilising the electric drive. 

Accurate records have shown that the well-known advantages 
of driving each loom by a separate motor are often nullified by 
the low efficiency of ordinary small motors. The advantage of 
the individual drive contrasted with the use of а large motor 
driving several looms through countershafts and belts, arises 
from the perfect freedom of control of each loom unit, and the 
economy in power resulting from the small motor always 
running at its maximum efficiency. It is claimed for the 
Union “T” pattern loom motor that it 18 constructed, 
electrically as well as mechanically, so as to secure the highest 
possible efficiency ; and that this has been achieved will be 
seen by a reference to a curve (Fig. 5) which compares the 
efficiency of an ordinary $ B.H.P. motor at various loads with а 
similar size “T” pattern motor. The commercial benefits 
of this increased efficiency are quite considerable. Take, for 
instance, а 1 H.P. motor running 10 hours per day; then, 
assuming that the loom is stopped 15 per cent. of this running 
time, and that the cost of electrieal energy is 2d. per Board of 
Trade unit, the yearly cost for current taken over 300 days with 
an ordinary motor (having an efficiency of 76 per cent.) would 
amount to £15. 9s. in the year. With the " Т” pattern motor, 
which has an efficiency of 87-7 per cent., the total current con- 
sumed would be reduced to £13. 9s., thus effecting a saving of 
£2 per annum for each motor installed. Careful consideration 
of this great saving will point out that in most cases it would 
pay even to replace existing motors by the " T" pattern 
motor; while it is quite clear that a motor of any less efficiency 
than that of the " T " pattern is quite out of the range of 
consideration for new installations. Fig. 4 shows an example 
of a Union loom motor with cradle suspension. 


Messrs. BRUCE PEEBLES & Со. make a loom motor which we 
show in Fig. 6. It develops } Н.Р. when running at 765 revs. 
per min. on a 230 volt three-phase circuit. The machine is of 
the totally enclosed squirrel cage type, the rotor end rings being 
cast solid with the rotor conductors by a patented process. 
The motor is fitted with ball bearings and is supported on an 
“ L” shaped base-plate or bracket, as shown in the illustration, 
from which it will also be seen that the motor is carried by a 
hinge on one side and by adjustable springs on the other. 
The arrangement of double spring suspension gives the 
maximum flexibility to the drive and the 
position of the motor, and therefore the 
tension of the belt is automatically adjusted 
thereby. After continued experiment Messrs. 
Peebles find that this arrangement is the most 


Fic. 6.—ВвссЕ PEEBLES LoM MOTOR. 


satisfactory, and is equally suitable for a vertical, horizontal, or 
inclined drive. Messrs. Bruce Peebles inform us that the efficiency 
and power factor are exceedingly high for such a small machine, 
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‚Тнк Арми, Егествтс Co. have recently placed on the market 
a design of motor especially suitable for textile work. We 
therefore take this opportunity of showing two of the types they 
make ; and also of illustrating their application to the driving 
of a loom. “4(Figs. 7 to 10.) 


— 


Fic. 7.—AbDNt« Loom Motor 


_ These motors, which are fitted with short-circuited rotors, 
are claimed to have a high efficiency at full and half loads, 
as jwell as a high power factor, overload capacity and high 
starting torque. This latter property ensures, it is claimed, a 
uniform texture in the woven 
material from the start. For 
starting and stopping these 
motors the Company supply 


Fics. 8 AND 9.—AvMIL MOTOR WITH STARTING SwrTCH., 


three-pole switches with an extension for fitting to foot levers so 
that the operation is simple, and easily accomplished by the 
most uninitiated. 


Ето. 10. —ApNiIL MOTOR тм PLACE IN TEXTILE MILL. 


The above descriptions show sufficiently well, we consider, 
that our leading makers have the question of the design of 
motors for driving looms well in hand. xd 
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nar e e e 
СТ An Electrically-Driven Yorkshire 
i Cotton Mill. 


That the future will see a great development in the application 
of electric motors to the driving of textile machinery is proved 
by the fact that mill-owners are steadily adopting them. The 
doubts which not many years ago surrounded 
the practical and commercial side of the шаан 
question are rapidly being dissipated as one | — 
mill after another takes up the new system. 
In cases, for instance, where mechanical trans- 
mission is made through vertical shafts and 
bevel wheels, it is not difficult to show a large 
saving in]power by adopting electric driving. 
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' Fic. 1.—Wrieut & Woop Tsexrice MOTUR. 


In other cases a hoist or crane which is used infrequently may be 
driven through a long line of shafting and gears, and this having 
to be run all day is obviously a source of great waste of power. 
Here again is another instance where the claims of the electric 
motor cannot be challenged. Cases of this kind could be 


multiplied indefinitely. 
г, It is, however, an altogether different problem where a new 


— — o—e- > 
чылы. -— — — BON 
EUN E = =. 


“THE ELECTRICIAN." —TEXTILE ISSUE. 


| Starting Current. 
|. Short pate тег ine 
A con. at/ diff. (Voltage 
А | 


ЖЕМИШИНЕ fart 
Ames 
ttt KERTA = 
P m 


77 


is highly economical, and with the most approved methods of 
transmitting the power by shafting, belt or rope. The question 
is largely one of first and running cost, though steadiness of 
drive and ease of extension and adaptability are undoubted 
advantages on the side of electricity. 

It will therefore be of interest as showing what progress is 
being made in the North of England in textile driving to 
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Fic, 2,—VIEW OF THE MILL. 


mention a case of a cotton doubling mill, which has recently 
been designed for electric driving, and is supplied with three- 
phase current from the mains of the Yorkshire Electric Power 
Co. The mill is entirely dependent on this current for its 
power, no steam engine being available as а stand-by. Two 
overhead lines are provided, the second being only used in case 
of a fault on the first. The supply is three-phase, at a pressure 
of 11,000 volts, with a frequency of 50. 

This is transformed down to 400 volts out. 
ш side the mill, while from here duplicate 
cables are laid to the switchboard, which 
carries all the necessary оп switches, am- 
meters, voltmeters and wattmeters for 
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mill is to be built, and the owners have to consider the com- 
parative merits of steam, gas or electricity. Here, electricity 
has to compete with the most modern type of mill engine which 


Starting Current Amps (Short-circuit Current). 
Fra. 3.—Тезт Curves OF 15 В.Н.Р., 970 R.P.M.,50 ^ THREE-PHASE 400-У. SQUIRREL-CAGE MOTOR. 


the slip at full load was 24 per cent. 
Another point of importance is the flat- 
ness of the efficiency curve of these 
motors between 3 and full load, while the torque test gave 35 
to 40 per cent. of full load torque at starting, which is exceed- 


ingly high for such a small slip. 


Each motor is provided with a self-contained plate clutch 
(by Whittaker Hall & Co., Radcliffe), and striking gear. This 
is bolted to the end bracket as shown in the illustration. 
(Fig. 1. By means of an oil switch mounted on the top of the 
motor, the current 1з switched direct on to the stator windings 
of the motor, which are delta connected. The starting, of 
course, takes place with the clutch out of gear, and without any 
weight on the motor. Fig. 2 shows one row of 30 of these 
motors and frames, and the whole, it will be agreed, presents 
an imposing appearance. Three line-shafts are also driven 
through belts by motors in other parts of the mill, and there 
are besides two self-landing hoists driven by 4 н.р. Wright & 
Wood squirrel-cage motors. The whole of the power and 
lighting cable work is carried out in screwed steel tube. 


The Sub-station of the Bradford 
Dyers' Association. 


A subject of perennial discussion between electrical engineers 


is the discovery of the point where it}becomes advantageous for 


a large firm to instal its own plant rather than take a supply 
from the public authority. It is, of course, easy to see that 
there are limits below which it would be uneconomical to instal 
one's own plant. To put down a generating set to supply a 
10 H.P. motor would, for instance, be absurd. But when the 
problem is stated the other way round the line of demarcation 
13 not so clear. That the limit may in certain cases be уегу 
high 13 shown by the sub-station which we describe below. 

This sub-station belongs to the Bradford Dyers’ Associa- 
tion, who, in spite of the fact that steam is essential for thei 
work, find it more convenient to take energv from the mains 
of the Bradford Corporation than to generate it themselves. 
The station is situated close to the group of works owned by 
the Association, the greatest distance transmitted from it to 
the plant being 800 yds. 

The sub-station building is about 80 &. long by 30 ft. wide. 
and contains three 500 kw. synchronous motor-generator sets 
for transforming the Corporation's supply, which is three-phase 
at 6,000 to 6,600 volts and a frequency of 50, to direct current 
at a pressure of either 460 or 230 volts, for power and lighting 
purposes respectively. There are also three balancer sets for 
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Fig. 1.—Generat VIEW OF THE SUB-STATION OF THE BRADFORD Dyers’ ASSOCIATION. 
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maintaining an equal pressure on either side of the three-wire 
lighting network. Fig. 1 shows a general view of the interior 
of the station. а 

The extra high-tension switchgear, which controls the 
incoming 6,000 volts supply, is entirely contained in brick and 
concrete cubicles, and is operated from the switch panels shown 
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Fic. 2.—ViEW OF THE SWITCHBOARD. 


on the gallery in Fig. 2. All the machine control is effected 
from this gallery, while the feeders for the outgoing three- 
wire supply to the works are controlled from the panels lower 
down. The three-core distributing network to the various 
works was laid down Бу. {Ве Bradford Corporation, who are 
also responsible for its maintenance, the Association paying 
rent for these facilities. 
- ; An interesting point in connection 
"OPE with this plant is that there are no 
auxiliary machines, such as exciters 
а or starting motors, the reason for this 
being that the machines are excited 
from the general supply "bus bars, and 
are started up from the direct-current 
side. This is made possible by the 
fact that the Corporation allows the 
Association a. supply from its direct- 
current network, the demand on which 
is restricted to 50 kw., an amount which 
Is quite adequate for starting the 
machines. 
_ The only apparatus on the sub- 
» station site owned by the Corporation 
is the switchgear for controlling the 
incoming supply, and this is sepa- 
rated from the other plant, being 
‚ situated in an outhouse which is con- 
*$ nected to the sub-station by a short 
subway. Two three-core extra high- 
T tension cables connect the sub-station 
==‘ with the Corporation’s generating 
ZEE station in Valley-road. Each of these 
cables is capable of carrying a load 
of 1,000 kw. continuously in the event 
7 of a fault developing in the other. 
Perfect continuity of supply |is thus 
assured. 
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Fig. 1.—RENOLD PATENT SILENT CHAINS WITH HARDENED STEEL Bv 
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The Corporation's supply at the sub-station end is con- 


‚ trolled by switchgear entirely contained in iron-clad cubicles 
constructed of sheet iron and expanded metal, supported by 


an angle iron framework. There are three com. 
partments, two controlling the feeder switchgear and 
one the transformers and other equipment for the 
various meters, demand indicators, &c. А suitable 
arrangement for the isolating switches ensures absolute 
safety in the event of anyone wanting to carry out 
repairs or to adjust the oil switches. Further- 
more, the isolating links cannot be drawn until the 
oil switch has been opened, so that it is impossible 
to break current on any but an oil-break switch. 
Access to this switchgear can only be had by authorised 
persons, such as the mains staff of the Corporation ; 
but the consumer has access to the oll switch 
handles, so that should it be desirable to eut off the 
supply or change over from one feeder to another. 
this can readily be done. Arrangements have been 
made to run both feeders in parallel, and in this ` 
event, should a fault occur on either one of them, the 
overload relays would operate at the generating 
station end, and the reverse relays at the sub-station 
end, so isolating the fault automatically without 
interrupting the supply. 

We are indebted to our contemporary “ Electrics ” 
for the loan of the blocks illustrating this article. 


Driving Chains for Textile Work. 


The question of how best to connect the driving motor to 
the textile machine is one bristling with difficulties, for it is 
very necessary that a steady turning movement should be 
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SHINGS. 


obtained on the latter in order that the quality of the 
product may not suffer and that the thread may not 
be broken. One method of getting over this difficulty 
is provided by Messrs. Hans Renold with their well- 
known driving chains. It is claimed for chain-driving 
in general that it has greater efficiency than any other 
method, that there is a fixed ratio of speeds, so that 
the product of the driven machine can always be 
depended on, that the transmission of power is 
positive, though, as is well known, there is a certain 
amount of elasticity between driving and driven 
shafts, which is very beneficial in driving some classes 
of machinery. It is claimed, also, that more silent 
running is obtained with this method, and that 
where oil, moisture or heat is present it is the only 
satisfactory one to use. 

Messrs. Hans Renold's chains are made in three 
types. Fig. 1 shows a silent chain with hardened 
steel bushings. It can be used for speeds up to 
1,250 ft. per minute, or even higher, when special 
care is taken with lubrication, and can be employed 
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for transmitting power between Ё н.р. and 500 H.P. Another! 
type of chain, the Renold bush roller chain, can be used 
for speeds from 400 ft. to 900 ft. per minute and powers 


Fic. 2.—REvoLvinc FLAT CARDING ENGINE. 


up to 200 H.P. The solid steel block chain, which is a third 
type, can be used for speeds up to 500 ft. per minute and powers 
up to 1,500 н.р. These chains can be used in connection with 
sprockets up to 60 іп. in diameter. These latter are bored, 
turned and machine cut, and are made either of special cast 
iron, cast steel, case-hardened mild steel, or phosphor-bronze. 
The sprockets can also be fitted with friction clutches, and two 
types are employed, one for large and one for small powers. In 
this connection a standard series of spring cushion wheels is 
made, suitable for driving condenser pumps or similar machines 
where the load is pulsating. | 

Turning now to the application of these chains to textile 
work, we illustrate in Fig. 2 a revolving flat carding engine 
made by Messrs. Dobson & Barlow. Оп this machine two 
chains of the same length and exactly equal in pitch carry the 
flats. They are joined up endless, and the ends of the flats are 
fitted by screws to the hollow bushes in the chains in such a way 
as to form a continuous lattice. The flats are covered with 
wire clothing, which cards or combs the cotton as it passes 
between them and the cylinder. 

Another application we may mention is to the loom Swiss 
shuttle motion machine, made by Messrs. Hacking & Co. The 
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Fic. 3.—RENOLD CHAIN-DRIVE APPLIED TO SPINNING FRAMEs. 
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parts of the shuttle-changing mechanism on looms for weaving 
fancy goods having to withstand innumerable jerks, the chain 
employed is therefore strong for its pitch, the breaking load 
being 4,500 lb. Because it works over plain pulleys, and is 
subject to unusual outside wear, the blocks, which are case- 
hardened, stand above the outer links. In action the slack 


of the chain has to fall clear in a very confined space, so each 
joint must be quite flexible—a condition provided for by Hans 
Renold's invariable practice of using shouldered rivets. 

Fig. 4 shows a 36-roller raising machine made by Messrs. 
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‚Ею. 4.—36-RoLLER RaistnG Machine (Messrs. Томглхзох, Lro., ROCHDALE). 


Tomlinson, of Rochdale. One roller chain running at 450 ft. 
per minute transmits power from the pulley-shaft to the two 
second motion shafts at the base of the machine. Jockey wheels 
mounted on quadrant arms keep the chain properly in mesh 
with the sprockets. They also take up any slack that may 
occur through wear of chain or changing of sprockets. 

Fig. 4 shows the chain-drive applied to a spinning frame by 
Messrs. Hetherington & Sons. It will be noticed that the frame 
is driven by a motor through a coiled friction clutch, which is 
also supplied by Hans Renold. 


Flexible Electric Cords for Factories 
and Workshops. 


“In all cases where the person handling portable apparatus 
or pendant lamps with switehes for alternating current or 
pressures above 150 volts direct-current would be liable to get 


HENLEY's Harp Сокр-Вварер FLEXIBLE FoR Factory Work. 


a shock through a conducting floor or conducting work or 
otherwise, if the metal work of the portable apparatus became 
charged, the metal work must be efficiently earthed ; and any 
flerible metallic covering of the conductor shall be itself efficiently 
earthed, and shall not itself be the only earth connection for the 
metal of the apparatus." | 


NovEMBER 17, 1911. 


Thus runs a portion of Clause 13 of the Home Office Regu- 

lations for the use of Electricity in Factories and Workshops. 
It is therefore often necessary for flexibles to have an earth« 
ing wire; a fact which is no doubt well known by now. It is 
not to the necessity for an earthing wire, however, that we wish 
to draw attention, but to that portion of Clause 13 which we 
have placed in italics above. In any factory or workshop, 
portable flexible cords have to be constructed so as to with- 
stand a great deal of hard wear and rough usage, and con- 
sequently it 15 the usual practice to have some form of metallic 
protection or armouring ; otherwise constant 
renewals and inconvenience are the result. 
But metallic armourings are subject to the 
disadvantages that they must be independently 
earthed ; and also that they are liable to wear 
through in places, become unravelled and 
prove a source of inconvenience and annoy- 
ance through their liability to catch in and 
tear all sorts of things, including the hands 
and clothing of those using the apparatus. 
Further, in the case of spiral-wire armouring, 
the continuity is destroyed when a wire is 
worn through, and the Board of Trade 
regulations are thus contravened. 
* To overcome these difficulties, a form of 
protection for workshop flexible, of which we 
eive an illastration has recently been intro- 
duced. The protective covering consists of a 
remarkably tough cord which is impregnated 
with a special composition. This composition 
not only increases the strength of the cord 
and adds to its powers to resist wear and tear, 
but has the effect of retarding unravelling if 
accidently cut or worn through. Айа, of 
course, there is no necessity to earth this 
form of protection. - 

This hard cord-braided flexible has been 
introduced by Messrs. W. T. Henley's Tele- 
graph Works Co., Ltd., London, and we 
think that all factory and workshop owners will find it as 
near an approach to the ideal flexible for their purpose as it 
13 possible to get. 


Osram Lamps for Mill Lighting. 


In spite of the partiality of the textile millowner for inverted 
gas illumination, and we believe that this partiality exists to а 
great extent, the lighting of textile factories, particularly Ьу 


Fic. 1l. —SrEcran REFLECTOR FITTING Fon HIGH CANDLE-PoWER OSRAM LAMP. 
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metal lamps, is making substantial progress. Many of the old 
pattern dynamos were instaled upwards of 20 years ago for 
mill lighting, the machine being driven from the mill shafting. 
These installations were carried out with carbon lamps, and 
although they proved highly satisfactory, they have been 
materially increased in their efficiency by the use of metal 
lamps. The Manchester branch of,the General Electric Co. 
inform us that they have supplied a large number of Osram 
lamps and specialjOsram fittings for textile mill service. The 


Ес. 2.——OsngaAM FITTING FOR MILL LIGHTING. 


tendency is to employ high candle-power units enclosed?in 
special lanterns, with various patterns of reflectors and shades. 
Fig.M illustrates а type which has been largely used for mill 
lighting. The reflector and hood enclosing the holder and lamp 
cap are in one piece, making a substantial apparatus which will 
resist hard service. The lamp bulb projects slightly from the 
shade, so that there is a considerable side illumination as well as 
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Fic. 3.—ANOTHER OSRAM FITTING FoR MILL LICHTING. 


а downward reflection of the light. Fig. 2 shows another 
pattern of fitting in which either four 100 c.p. or one 300 c.p. 
or 400 c.p. Osram lamps can be used. А wire guard and 
reflector form part of the fitting. Fig. 3 is something of ап 
adaptation from Fig. 2, but is designed to take three 100 c.p. 
lamps. We may remark incidentally that 2,000 of this par- 
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ticular fitting were supplied to the G.P.O. for the lighting of . 
sorting rooms. We understand that the demand for these 
fittings in the textile districts is exceptionally brisk. In an 
important mill in Oldham 250 200 c.p. Osram lamps with. 
special fittings are installed. At Newton Heath there is a. 


Fic. 4.—Нлон CaNpLE-PowER OSRAM LAMP. 


factory with 150 200 c.p. Osrams. At Castleton 1,000 55-watt 
Osram lamps are insta!led in а number of textile mills. The 
type of high candle-power Osram lamp installed for this class 
of service 13 illustrated in Fig. 4. This shows а round bulb 
pattern of lamp. It is important that a suitable type of lamp- 
holder is introduced into these fittings, and the General Electric 
Co. has met with conspicuous success with their Goliath holder, 
illustrated in Fig. 5. This is provided with Edison screw socket 
in a china and metal case, and there is а 4 in. gas thread for the 
incoming leads. We understand that a considerable number of 
these holders have been supplied to London tube railways for 
carriage and station lighting. 
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Fic. 5.—GorLtATH HOLDER. 


The extensive use of Osram lamps in the textile districts 
cannot fail to encourage millowners to introduce electric 
lighting on up-to-date lines. While the competition with gas 
is necessarily keen, at the same time electric lighting affords so 
many advantages, not only from an economical point of view, 
but also that of fire risk. 
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Switch Panel for Textile Work. 


The accompanying illustration shows a type of; panel deve- 
loped by Messrs. A. Reyrolle & Co., Hebburn-on-Tyne, 
which has been designed so as to be particularly suitable for 
use in textile mills. Itis a modification of their usual practice 
in that sheet steel is substituted for the expanded metal shown. 
It will be noted that this panel is complete with oil switch. 
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SwrrcH PANEL FoR Техтик Worx. 


current transformers, three-pole isolating switch and instru- 
ments, and such a unit is eminently adapted for the control of 
a single motor. or, of course, a number of units can be placed 
side by side to make a complete switchboard. 


Electrically Driven Washing 
Machines and Calenders. 


The Harland Engineering Co., of Manchester, Glasgow and 
Toroato. Canada, have carried out a verv large amount of elec- 
trical work in connection with the textile trades in. England 
and Scotland during recent vears. This work has included com- 
plete installations from the coal-handling plant with boilers and 
power-house equipment right away down to the motors. The 
generating. plants thus put down vary in. size from 100 to 
1.900 в.н.р.. and in most cases ample room for extensions has 
been provided. The equipment also includes many applications 
of motors to existing machinery of a very interesting nature. 

In this connection we may mention a washing machine conver- 
sion сагпед out by this firm. The machine is driven by an 
ordinary protected туре motor developing 12 H.P. when running 
at a speed of 750 revs. per min. It should be noted that the 
bottom roll of the machine is driven Бу the motor and that the 
bearings of this roll are not capped : in consequence a flexible 
Raffard coupling has been fitted between the roll spindle and 
the shaft carrving the helical gear wheel. The reduction gear 
is of the double helical machine-cut type, with a 6 in. face, and 
has а гапо of 4-2 to 1. In this instance, а clutch is fitted 
to the motor shaft which allows the washing machine to be 
disconnected, leaving the motor free to drive the rolls of the 
bleach house from the pulley which is fitted on the motor 
shaft. Bv adopting these clutches it is unnecessary to start 
and stop the motor so frequently as would otherwise be the 
case, 

The accompanying illustration shows a 50 Н.Р. alternating- 
current motor driving a heavy calender. This machine 
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has been running for some years, and has given very 


excellent results notwithstanding the very heavy duties under - 


which it necessarily works. Every class of machine, including 
stenters, fans, drying machines, pumps, in fact all the plant 
to be found in bleach, dye, chemical and printing engineering 


works, has been successfully electrically equipped by the 


Harland Company in every respect. 
Space does not permit of illustrating or describing many 
other conversions of an interesting nature, but the above firm 


HARLAND А.С. Motor pniviNa A HEAvY CALENDER. 


will be pleased to supply information on апу matters relating 
to electrical driving for the textile trade, which they have 
gained in a long experience of actual working requirements, 
and have much valuable data to work upon, enabling the most 
satisfactorv results to be obtained, by the adoption of the most 
up-to-date and efficient methods. 


Electric Presses. 


One of the most interesting exhibits at the recent Textile 
Exhibition held in Manchester was an electric press. Hitherto, 
when pressures of from 10 to 600 tons have been required in 
the packing trades and pressing industries, recourse has always 
been had to hydraulic machinerv. 

The electric press in question is made by Messrs. Hindle, 
Maitland & Co. and is illustrated herewith. It is directly actu- 
ated by electric power (no water whatever being employed) ; the 
requisite pressure is obtained by means of motor-driven reduc- 
tion gear, a special combination of highly flexible steel wire 
rope and frictionless sheaves being emploved. 

The motor only revolves during the actual period when the 
press 1s being operated, and a valuable feature is that the 
energy consumption is proportional to the resistance offered 
by the material under pressure. This resistance, it should be 
noted. is extremely low during the greater portion of the 
upward travel of the table or platen, and rises abruptly on the 
completion of the stroke. The ammeter reading is an accurate 
indication of the pressure exerted, and an automatic '* cut-off” 
is provided for the required pressure by means of a circuit 
breaker set to operate at а current corresponding to the 
required pressure. 

It is also interesting to notice that the pressure is maintained 
as long as required without further expenditure of energy by 
means of a simple brake on the motor spindle, which is released 
by an electromagnet when the motor commences to rotate. 

The following advantages are claimed for the electric press : 
(1) Each press is а complete unit in itself, no additional appa- 
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ratus, such as pumps, intensifiers or accumulators being 
required. (2) No leakage of water, deterioration of valves, 
leather packings or re-coppering of rams. (3) No special 
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View OF ELECTRIC PRESS or Messrs. HINDLE, MAITLAND & Co. 


foundations ог extensiveYor deep excavations required. (4) 
Extreme simplicity of control. (5) The cost of power to 
operate is from one-quarter to one-half that of any other 
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We are informed by Messrs. Hindle, Maitland & Co.. that 
their exhibit at the Textile Exhibition was sold intact to 
Messrs. Barlow & Jones, 


Мегсигу Vapour Lamps for Textile 
Mill Lighting. 


The development and commercial perfection of the mercury 
vapour lamp is a matter of the utmost importance to textile 
millowners. The various rooms in a textile factory, the height 
of the ceilings and the general layout of the machinery, to- 


Fic. 1.—WEsTINGHOUSE CooPER-HEWITT MERCURY VAPOUR LAMP. 


gether with the fact that all the operations require an even 
distribution of light, favour the application of this particular 
illuminant. The absence of red rays is an advantage rather 
than otherwise. ТЫз is not а matter of conjecture, but the 
result of actual experiment. The mercury vapour lamp, and 
particularly the modern example of it hasfeverything to com- 
mend it as a lighting unit for textile mills. Fig. 1 shows a 
modern Westinghousé Cooper-Hewitt self-tilting tubular lamp. 
This is made in two distinct sizes, one with short “H” tubes about 
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Fic. 2.—INTERIOR OF TEXTILE Мил, LIGHTED BY MERCURY VAPOUR LAMPS, 


system. The 25-ton press exhibited at Manchester is сарар`з 
of packing 100 bales for оле B.T.U. 


18-21 in. long for parallel burning on 50-60 volt circuits; the 
other is fitted with longer “ K " tubes 42-44 in. long for burn- 
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ing in parallel on 100-120 volt circuits. Both types may be 
run in series on higher voltages. The“ Н " lamps gave 500 c.p. 
and the “ K " lamps 1,000 c.p., and both take 3} amperes at 
the above-mentioned voltages. Thisis equivalent to 0-33 watts 
per candle. In the automatic lamp it is only necessary to 
switch on when the tube is tilted by a solenoid, and as soon as 
the arc is struck the solenoid is cut out, and the tube swings 
into its burning position. We illustrate (Fig. 2) the interior of 
а large silk factory lighted by Westinghouse Cooper-Hewitt 
lamps. The total illuminated area is about 97,010 sq. ft., and 
the total illumination about 238,900 c.p., averaging 2-1 c.p. per 
8q. ft. ; the total current taken is 1,244 amperes at 110 volts, or 
an average of 1-42 watts per sq. ft. The original installation 
of about 2,200 16 c.p. lamps required 132 kw., and gave an 
illumination of 0-37 c.p. per square ft. The management state 
that since the adoption of the mercury vapour lamps there has 
been a considerable diminution in the practice of wearing 
spectacles among the operatives, which indicates that there is 
a minimum of eye strain with this class of illumination. 


Whittaker's Fans for Textile 
Work. 


Several types of fan for ventilating textile mills are made by 
Messrs. C. Whittaker & Co., of Haslingden. One of the most 
popular of these is the centrifugal fan which is enclosed in a sheet 


Кто. 1.—ENcLosep CENTRIFUGAL FAN ОЕ MEssngs. C. WHITTAKER & Co. 


steel case. This is shown in Fig. 1. The fan whéel for the 
single inlet type, as shown in the illustration, has short deep 
blades enclosed between conical plates, the number of blades 
and their proportions being varied to suit the pressure required. 
Experience has proved that with this form of fan wheel, pro- 
perlv proportioned for the work to be done and of the right size 
for the volume of air to be moved and working in a suitable 
case, а very high efficiency at low speeds can be secured ; and 
that the outside dimensions of the fan complete and the speed 
need not exceed those of anv fan of equal efficiency at similar 
speeds and pressures; and that in many cases, especially at 
high pressures, a smaller fan of this type running at lower 
speeds will do the work with greater efficiency. 

The fan wheel and case are proportioned so that the velocity 
of the flow of air is about constant at all parts of its passage 
through the fan. This avoids useless eddies with undue friction 
and consequent loss of power. 

Another interesting tvpe of heating or cooling apparatus 
made by this firm is that shown in Fig. 2. It is a radiator con- 
sisting of a series of flat thin corrugated tubes bent and fitted 
together in such a way as to expose the largest possible surface 


to the action of the air which passes between the tubes in * thin 
streams,” while the heating fluid such as steam or hot water 
passes through the tubes also in “ thin streams," by which 
means the transference of heat is most effectively carried out. 
The tubes are connected at their ends to tanks into one of which, 
usually the top one, steam, hot water, or other hot fluid is 
introduced, and, after passing through the apparatus, flows 
away via the other tank, usually the bottom one, through an 
outlet tube. | 

The tubes are usually formed of the best cold drawn steel, 
and the tanks of best mild steel sheets, all the joints being 
welded together, thus being absolutelv secure against leakage 
or breakage. The strength of the tubes and other parts may 
be adjusted so that the heater will stand any required pressure, 
however high it may be. Contraction and expansion are allowed 
for by the special form of the tubes, and the manner in which 
they are built together, and undue stress is prevented by all 
parts being made of the same material. ad 

The heater may be connected to a fan of either the centri- 
fugal type, or of the propeller type, either of which it is assured 
make a very simple and efficient arrangement. The relative 
proportions of heating surface to air space may be varied ac- 
cording to the volume of air required, and its temperature can 
be altered by varying the thickness of the heating tubes and 
the width of the spaces between them; also any number of 
sections may be built together in one plane to give increased 
heating surface and wider air passages, whereby a large volume 
of air may be raised to a moderate temperature for ventilating, 
or several heaters may be built together in one battery, one 
behind the other, so that a smaller volume of air may be raised 
very considerably in temperature, as may be required in many 
kinds of drying work, and for other purposes. This plant is 
equally well adapted for cooling water or other liquids, as for 
instance to cool gas engines and water for condensing purposes, 
and for condensing steam by large volumes of air, this air being 


Fia. 2.—RADIATOR or MEssrs. C. WHITTAKER & Co. 


afterwards used for ventilating or drying purposes. This appa- 
ratus 13 also specially suitable for producing hot air for warming 
and ventilating buildings of all kinds, and for removing steam 
or vapour from dyehouses, bleach works, paper mills, &c. ; also 
for drying all kinds of raw materials and manufactured goods, 
as timber, grain, wool, cotton, soap, leather, paper clothes in 
laundries, glue, starch, yarns, rags, manure,4phosphates, 
chemicals, bacon, hams, fibres or cloth. 


Some Advantages of the Electric Drive for Textile Mills.— 
In a recent. issue of * Power ” Mr. W. Н. Booth, dealing with 
this question, said there was one thing electricity could do: 
which could not so easily be done by mechanical means ; the 
speed of the ring spinning frames could be maintained at the 
maximum proper to the fulness of the bobbin, and the output 
thus increased. This was a strong point, he considered, 
in favour of the direct driving of each ring frame by its own 
motor as against group drivin о. Advocates of electricity should 
pav attention to the improvements that electricity could effect 
which were beyond the power of mechanical means, for it was. 
in such special directions that electricity must justify itself. 
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Telegrams: “Schorch London.” Telephone 1941 London Wall. 


Catalogues and Tenders on Application. 


“SCHORCH” ` 
ELECTRICAL TEXTILE PLANT 


FOR OPERATING 


Leonia: Spinning Frames, 
Mules, Winding Machinery, etc. 


The Schorch Electrical Co. 


(Established 1882), 
Manufacturers and Contractors 


FOR 


COMPLETE ELECTRIC TEXTILE EQUIPMENTS, 
35, Basinghall Street, 
LONDON, Е.С. 


енна 2r Of PRESSPAHN АМО INSULATING " TERIAL. 


PRESSPAHN In sheet, rolls and tapes. © ASBESTOS CEMENT in Plates, 
Presspahn tubes and stampings. д Arc Shields for Controllers, &c. 

CORNITE, high tension Material. Handles $ АМ!АМ!ТЕ, Vulcanised Asbestos. Coil 

for Switchgear and Heating Apparatus, ¢ Frames. Spools for Dynamos, Motors and 

Controller Insulation. ded parts of 2 Transformers. Boxes, &c. Insulating | 

all kinds. 2 Blocks, Tubes, Plates. 


Insulators for Electric Furnaces, Tramways, &с. 
Insulating Pearis, MICA and Substitutes. Transformer Spools. 
Japanese Paper in Rolls and Tapes. Oil Varnished Linen, ia: and Paper, &o. 


OTHER 


| SPECIAL ISSUES 


лл "THE ELECTRICIAN." 


VOLTMETE RS, | 

ELECTRICITY IN MINING. 
A M M E T E R S, (2nd Mining Number.) 
WATTMETERS. MARINE ELECTRICAL PRACTICE. 


indicating and Recording, ARTICLES BY EXPERTS. PROFUSELY ILLUSTRATED. 
Portabie and for Switchbo ards. 18. each. By Post, 1s. 4d. 


ELECTRICITY METERS 


pA 1893. 


For al Current and Pressure. **'The Electrician 4 Printing & Publishing Co. (Ltd.), 
Telegr U rechtiko 1, 2 & 3, Salisbury Court, Fieet Street, London, E.C. 
ACO ос № AGENTS REQUIRED. á 
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for all kinds of 


Textile Driving. 


(See page 77.) 


WRIGHT & WOOD, L™ Нацғах, 


"Phone: №. 499. Telegrams : <“ MOTOR HALIFAX.” 


Spinning Frame Motor and Clutch. 
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HENLEYS CABLES 


TEXTILE FACTORIES and WORKSHOPS. 


When you are arranging the 
electrification of your factory it will 
pay you to see that the best Cables 
and Wires are installed. 


You will be free from Cable 
trouble if you specify HENLEY'S, 


and you will get the highest effi- 
ciency. 


We have been making insu- 


lated electric cables for upwards of 3-core Bitumen Cable, each 


0:075 sq. inch 3-core Paper : core taped a distinetive colour, 
Insulated Cable, lead sheathed. 58 years, so may claim to know laid up circular with wormings, 
Jute served, steel tape ar- practically all that there IS to be braided, double wire arm oured 

and served overall with jute. 


moured and jute served. k 
nown about them. 


We manufacture Electric Cables and Accessories of every type and for every purpose ; Flexible 
Cords, Telephone Cables, Switchboard Cables, Lighting Cables and Wires, Power Cables, &c., 
Cables insulated with India Rubber, Gutta-Percha, Fibre, Cotton, Silk, Manilla Paper, Vulcanized 
Bitumen and combinations of some of these ; Joint Boxes, Fuse Boxes, Feeder Pillars, Jointing Tapes 


of all kinds, Pure Rubber Strip, ** Vulcan” Tape, &c. 
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Hard Core Braided Flexible Cable, 
for use in Workshops or elsewhere, 
where the flexible has to undergo 
much handling or rough usage. 


For new or existing buildings 
EFE p /* L Cu » p j 
«7722. v eO D 772222242 227222272 


is Efficient, Есопописа| 
and Easily Installed. 


Write for Descriptive Price List. 
PS oS 


W. T. HENLEY’S TELEGRAPH WORKS Co, Ltd, 


ina WooLwiICH and BLOMFIELD STREET, ur а Watt (3 lines) 
GRAVESEND. LONDON, Е.С. 3.596 CENTRAL, 


Telegrams :—“ HENLETEL LoNpoN" and лл, Home BRANCHES. 


PRINCIPAL COLONIAL AND FOREIGN BRANCHES :— 


546-550, Collins Street, Melbourne. Coristine Buildings, Montreal. 

Henley Buildings, 73, York Street, Sydney. 69, Victoria Street, Toronto. 

20/21, Standard Bank Buildings, Johannesburg. Suipacha, 602, esq., Tucuman, Buenos Аугез. 
I7, Blair Street, Wellington, N.Z. Caixa, 832, Rio de Janeiro. 

13/1, Clive Row, Calcutta. 8, Jinkee Road, Shanghai. 


13, Sharia Soliman Pacha, Cairo. 
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